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@ Feed mechanism. _

@ A feed mechanism for a container-filling machine, has a
rotatable cylinder{7}rhounted in a body (1), the cylinder
having axial recesses (12) for receiving tubular containers
(16) and transferring them from a feeding station (21, 22) to
an outlet station (24).

A curved plate (17) extends partially around the cylinder
{7) and is spaced therefrom, so that containers (16) can be

temporarily trapped between the plate (17) and the cylinder

(7) while being transported to a disengagement position.

A curved skimmer plate -(19) is positioned near the
feeding station (21, 22) in order to push containers (16) fully
into the recesses {12} or to disengage them if not correctly
aligned with the recesses (12). )
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FEED MECHANISM

This invention relates to a feed mechanism for a
container-filling and/or -closing machine.

Conventional machines for filling and/or closing
containers such as tubes and bottles on a continuous
production-line basis are generally provided with a
feed mechanism which ensures an uninterrupted feed of
the containers to the machine at a desired constant
rate. The rate of throughput of the machine is often
limited by the rate of output of the feed mechanism.
However, it is often difficuit*to increase this without
the risk of damaging existing conventional containers,
or without having to strengthen the existing containers
to avoid such risk. '

The present invention provides a novel feed mechanism
for a continuous-production container-£illing and/or
-closing machine, which mechanism has a high output
rate, and can safely handle conventional containers.
It is particularly suitable for feeding cylindrical
glue tubes, for example glue tubes to a filling and/or
capping machine.

Accordingly the present invention provides a feed
mechanism for a continuous—-production container-£filling
and/or -closing machine, which mechanism comprises a
body, a rotatable member mounted in the bodyrand having
a plurality of recesses disposed in a regular array
about the axis 6f fhe member, each recess being capable

of engaging a container, means for rotating the
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rotatable member, means, mounted in the body for

feeding the containers to the recesses in the rotatable
member, and an outlet from the body, the rotatable

member, recesses therein, feeding means and outlet

being arranged so that in use rotation of the rotatable
member causes each recess to engage a container from

the feeding means and to impel the container until it

disengages from the recess to pass through the outlet.

Preferably, the body of the feed mechanism of the
invention comprises a framework or a partial or
complete housing for the rotatable member and/or
feeding means. For safety reasons it may be desirable
that the body is a partial or complete housing.

The rotatable member is generally mounted by a 7
rotatable shaft on the body, which shaft connects the
member to the means for rotating it.

The rotatable member generally has a regular peripheral
profile~{excluding the Tecesses) about the axis of the -
shaft, such as a circular or regular polygonal profile.

In other respects the shape of the member is not
material provided that it is compatible with its having
a regular array of recesses about its axis and with its

function of engaging and impelling the containers.

=

However, it is generally preferred that the member has
an essentially constant peripheral profile along its
axis, for example it has the appearance of a right
cylinder or a right regular polygonal prism. The
member need not however be a solid prism, such as a
solid cylinder, provided with recesses. 1A preferred
member consists of two essentially circular discs of -
the same diameter, each provided with identical =
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recesses about its periphery, the two discs being
connected by axial slats between the recesses to

present the appearance of a rlght cylinder with
per;pheral recesses. '

The recesses in the periphery of the rotatable member
are regularly disposed about the periphery to provide a’
regular coﬁtinuous output from the outlet. However
from the foregoing it will be seen that 'the recesses
are not necessarily regularly disposed in a single
regular peripheral row. The rotatable member may be
provided with two or more regular peripheral rows of
recesses. Each recess in each peripheral row will then
generally be axially in register with a recess in the
other peripheral row or in each of the other peripheral
rows, to form an axially-disposed pair or row of
recesses. Each recess of the axially-disposed pair or
row of recesses will engage part of a given container.
Thus, for example, in the preferred rotatable member
described hereinbefore, consisting of two discs
connected by axial slats, each recess in the periphery
of one disc is axiaily in register with an identical
recess in the other disc. Such axially-disposed pairs
of recesses are suitable for example for engaging an
elongate, regular prismatic contaiher; such as a

tubular container, each recess of the pair engaglng the
container near each of its ends.

In order that the rotatable member can best perform its
function of 1mpe111ng the contalners between the
feeding means and the outlety it may be desirable that
each recess is not only capable of engaging a
container, but also that each recess is capable of
receiving the container, or the part of the container,

which it engages. Thus for example in the case of a
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tubular container, the bottom of each recess may

R |

suitably be circular of the same or greater radius than
that of the tubular container, so that the pair of
recesses cradles the container.

Other aspects of the appropriate shape for each recess
will be determined by the peripheral speed of the
rotatable member when rotating in use, and by the
nature of the means for feeding containérs onto the
member. Thus for example it will be clear to the
skilled man that a container on the rotating member
will tend to ride up the trailing wall of any recess
engaging it, under centrifugal force. It is clearly
desirable that the recess is deep enough to ehsure that
the container and recess remain in engagement
throughout the peripheral traverse of the container.

It may_éiso,be desirable for the trailing wall of the
recess to slope from the'periphery'of the rotatable
member against the direction of rotation, so that the
rotating member itself provides a reactive centripetal
force which tends to retain the container in the
recess. Suitable depths of recess and/or degree of

" slope of the trailing face of the recess may be readily
ascertained by the skilled man by routine calculation

~andfor trial and error.

Similé%ly the mouth of each recess must be sufficiently
wide &nd so shaped as to allow a container to be
transferred from the feeding means into a recess or
~axial pair or row of recesses on the rotatable member
as théy rotate past the feeding means. This will be
determined by a number of factors such as the
peripheral speed of the rotatable member, the time of
transfer of the container onto the rotating member and
the ﬁirection of feed relative to the rotating member.

(suitable feeding means are discussed hereinafter).
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The appropriate shape for transfer from the feeding

means onto the rotating member to be achieved may be

readily ascertained by the skilled man by routine
calculation and/or trial and error. However, for

exémple, it may be desirable for the leading wall of

each recess to slope from the periphery of the

rotatable member against the direction of rotation.

The suitable number of recesses in each peripheral row
of recesses will be determined, by the desired rate of
output of containers from the outlet, the size of the
containers, and that peripheral speed of the member
which is compatible with the recesses engaging the
containers throughout their traverse between feéding
means and outlet.

A suitable ﬁ;mber of recesses and overall transverse
dimension of the rotatable member for any given
container and desired output rate will be readily
ascertainable by the skilled man by routine calculation
and/or trial und error. However by way of example we
have found that in the prefered rotatable member
described hereinbefore, when used for supplying
approximately 200 tubular plastics or aluminium
containers (of diameter 10 to 35 mm) per minute to the
outlet, a member diameter of 250 to 300 mm and 10 to 20
recesses in-each peripheral row, in particular about 16
recesses per such row are appropriate. It will be seen
that a rotation rate of 10 to 15 r.p.m. will be
appropriate in such a case. |

The axis of rotatibnrof the rotatable member may be in
any orientation compatible with the function of the
member in impelling a pontainer from the feeding means
until it diéengages from the member to pass through the
outlet. Conveniehtly and preferably, the axis of . -
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rotation may be substantially horizontal so that its
recesses can be such as to engage the containers under

gravity and the containers can disengage from the
recesses again under gravity.

The relative disposition of the feeding means, and
outlets about the rotatable member will determine the
propoftion of the periphery of the member about which
each container is carried. We have found that, if the
rotatable member is rotated at a fairly constant rate,
the regularity, and constancy of the rate, of feed from
the outlet may be optimised by maximising the
proportion of the periphery of the member traversed by
each container. Thus, for example for a rotatable
member the axis of which is substantially horizontal,
the containers may be fed onto the rotatable member at
a level below that of the axis 6f'the member such that
each container is carried over the axis and disengages
from the rotatable member at or near the lowest point
of the periphery of the member. In such an embodiment,
where engagement and disengagement of the recesses and
containers occurs under gravity, the traverse of a
container in engagement with the rotating member may be
extended to or beyond the lowest point of the periphery
of the member by means of a curved plate running around
that part of the periphery of the member where
disengagement under gravity mayicccur. In such a case
the plate prevents the container sliding or rolling out
of the recess or recesses which engage it until the
desired point for disengagement is reached.

The rotatable member may be driwven by any conventional
rotating means, but preferably the means is speed
regulated to ensure a constant output rate from the
‘mechanism. We have found that a speed-regulated direct
current electric motor is a convenient means. A

convenient method of speed regulation includes a
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feedback control regulated by the container output of
the mechanism. This may for example be a light beam
and photoelectric cell combination mounted across the
path of the containerérbetween the rotatable member and
the intake of the filling and/or closing machine for
which the medhanism is a feed mechanism.

Such a feedback control may also function as a cut-out
in case of output blockage, for example caused by
failure of the filling and/or closing machine.

The means for feeding the containers onto the rotatable
member may be any means which se:ves'to urge the
containers onto the rotatable member. A simple and
preferred means compfises a slope so that containers

- fed onto the slope are urged by gravity'to slide or
roll into engagement with the recesses on the rotatable
member. The required slope for given containers, the
desired output rate, and any given feed mechanism
according to the invention may be readily assertained
by the skilled man by routine calculation and/or.trial
and error. However, by way of example we have found
that, for the preferred feed mechanism of the
invention, tubular plastics or aluminium containers and
output rates described hereinbefore, a slope of 5 to

300, in particular 10 to 25© is suitable.

The slope serves primarily to urge the containers onto
the rotating member, and thus need not be uniform. It
may in fact be desirable in order to achieve a good
feed of the containers onto the rotating member, to
have a feed direction relative to the rotating member
which deviates f£rom the direction of the slope. The
slope may thus, for example, for this reason decrease

near the rotating member below the foregoing exemplary
values, even to 0°. ' '
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The feeding means may be positioned to feed containers
onto the rotatable member in any direction compatible
"with the role of the rotatable member. However, for
the tubular plastics or aluminium containers and the
preferred embodiment of the invention described
hereinbefore, in particular where the axis of the
' rotatable member is substantially horizontal, and the
containers are impelled over the axis of the'member, we
have found that a horizontal feed below the level of
the;axis is convenient.

When the feeding means comprises a slope, the
containers may conveniently be fed to the slope via a
hopper. It is convenient that the containers are fed
to the hopper in an ordered manner. This ﬁay be
achieved by stacking them in the hopper in the correct
orientation for ready transfer onto the rotatable
member. In such a case the bottom of the hpppér may
conveniently be an extension of the slope, and one wall
of the hopper may'lié at right angles across the slope
and extend upwards at right angles to it, and be spaced
above the slope such that a single container may pass
‘down the slope under that wall. The containers may
then be stacked in multiple layers in the hopper. This
is particularly convenient for tubular containers.
Alternatively tubular containers in particular may be
fed to the slope in an ordered manner from a
single~track carton or cassette. The abovementioned
type of hopper may also conveniently be used in this
case to receive the carton or cassette to discharge

down the slope.

The form of the outlet for the containers is
immaterial. It may for example be a gap or channel
between frame members, where the body is a framework,
or an aperture, where the body is a housing. It is
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generally convenient for the mechanism of the present
invention to be provided with a slope between the point
at which the containers disengage from the rotating
member and the outlet; this slope may also be the input
slope-of the associated filling and/or closing

machine. Output containers are impelled to slide or
roll under gravity down the slope through the outlet.

A suitable slope for given containers and opéraﬁionai
parameters may be readily ascertained by the skilled
man by routine calculation and/or trial and error.
However, by way of example we have found that, for the
preferred feed mechanism of the invention, tubular
plastics containers and output rates described
hereinbefore, a slope of 10 to 200C in particular about
159 is suitable. '

Although the parameters of the feeding means and the .
recesses on the rotatable member should be chosen to
ensure good engagement of the containers, it may be
desirable to provide a skimmer, an edge of which is
close to the periphery of the rotatable member at some
point on the peripheral path of the containers between
the feeding means and the point bf disengagement of the
containers. This skimmer serves to either push home
any container on the rotating member or to disengage
any container which projects further than desired from
the rotating member. The skimmer is particularly '
useful, when there is a curved plate around the
rotatable member, to prevent containers fouling the
plate. 1In such a case the skimmer is of course
positioned on the peripheral path of the container
between the feeding means and the curved plate.

One embodiment of the invention is now described by way

of example only with reference to the accompanying
drawing, where: ' '
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the Figure is a perspective view of a feed mechanism in
accordance with the present invention.
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Referring to the Figure, a feed mechanism includes a
body 1 in the genefal form of an open-topped plastics
box. The upper edges of side walls 2 and 3 of the body
1 are arranged horizontallly while the floor 4 of the
body 1 slopes downwardly at about 159 from the front
wall 5 towards the rear wall 6.

The feed mechanism also includes a rotatable right
cylinder 7 about 250 to 300 mm in diameter, mounted on
a shaft 8 between the side walls 2 and 3 of the body 1,
the shaft 8 being rotatable in the direction A by a
speed—- regulated direct current electric motor (not
shown). The cylinder 7 consists of two identical
circular discs 16; which are coaxial and axially spaced
apart, and are connected at regular intervals about
their peripheries by akially extending slats 11. Each
disc 10 has a series of identical round-bottomed
recesses 12 regulirly disposed about its periphery,
each recess 12 lying between a slat 11 on the periphery
of the disc 10. Each recess 12 in one disc 10 is
identical and in register axially with a recess 12 in
the other disc 10. The cylinder 7 thus has a plurality
of recesses 12 which are regularly disposed about its
periphery in twézregular peripheral rows, there being
about 16 recessés in each row. The leading wall 13 and
trailing wall 14 of each recess 12 each slope from the
periphery of the cylinder 7 against the direction of
rotation A of tﬁé cylinder 7. The angle between the
radial line and the direction of the slope of the
leading wall 14 is about 459, while that between the
radial line and the direction of slope of the trailing
wall 14 is less than 10°. The radius of the circular

bottom 15 of each recess 12 is the same as or greater
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than that of a tubular plastics or aluminiumrglue
container 16 which the mechanism is adapted to handle.

An axial pair of recesses igvcan cradle a container 16
and impel it in the direction of rotation A.

The cylinder 7 is spaced éboverthe floor 4 so that
rotation of the cylinder can force a containerraloné
the floor 4 towards the rear wall 6. ' i

A curved plate 17 of resilient hard PVC is mounted on
the body 1 and curves around the periphery of the
cylinder 7 from the highest point of the cylinder to
meet the floor 4, so that the cylinder 7, rotating in
direction A, sweeps the concave face 18 of plate 17
from top to bottom. The plate 17 is_fufficiéntly
spaced from the cylinder 7 to allow a container 16
cradled by a pair of recesses 12 tb péss within the
concave - face 18 but sufficiently close to the
periphery of the cylinder 7 not. to allow the container
16 to pass between the'periphe:yrénd*ﬁhe fade 18.

A skimmer 19 of thin stainless steel sheet is mounted
on the body 1 so that an edge 20 is parallel to the
axis of the cylinder 7 at a point such that the
periphery of the cylinder 7 rotating in direction A
passes the skimmer 19 before the pléte 17. The skimmer
19 is in the form of a curved piate=burving away from
the periphery of the cylinder 2. 1Its edge 20 is
sufficiently spaced from tﬁe cylinder 7 to allow a
container 16 cradledrby a pair of recesses 12 to pass
under the edge 20, but sufficiently close either to
push such a container 16 which is not completely home
into the pair of recesses 12 or to skim it out of the
recesses 12 if it projects too far from the cyiinder.
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Akmeané for feeding the containers 16 onto the
cylinder 7, in the form of a sloping plate 21, is
mounted on the body 1 so that its lower end 22 lies
close to the periphery of the cylinder 7 at a level
lower than the axis of the cylinder 7.such that the
periphery of the cylinder 7 rotating in direction A
rises past the lower end 22 of the slope 21. The lower
end 22 of the slope 21 is sufficiently close to the
periphery of the cylinder 7 to ensure transfer of
‘containers 16 into the recessesilz. The slope721 is
generally inclined at about 10 to 25°, levelling off
near its lower end 22 to a horizontal portion 23.

A transverse bulkhead 27 is mounted on the body 1 at
right angles to the slope 21 and is spaced above the

- slope 21 such that a single container 16 may roll under
it down the slope 21. The bulkhead 27 and the slope 21
upwardly of the bulkhead 27 thus form a hopper 28 in
which the containers 16 may be stacked in multiple
layers in a suitable orientation to roll éingly down
the'Slope 21 under the bulkhead 27. Alternatively, the
hopper 28 may be used to receive a single-track
cassette or carton of containers 16 so that the
caséétte or carton discharges down the slope 21 under
the bulkhead 27.

The feed mechanism of the invention is provided with an
outlet for the containers 16 in the form of a
‘rectangular aperture 24 in the rear wall 6 of the body
‘1.  The sloping floor 4 (with a slope of about 15°) of
the body'l provides an incline running from the lowest
point of the cyclinder 7 to the aperture 24.

The siderwéll 3 of the body 1 has a trapezoidal opening
26 near its lowest point through which the floor 4 and
" the output containers 16 may be inspected.
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The input of the associated filling and/or closing
machine has an incline {not shown) which is an
extension of the floor 4 of the mechanism. A light-
beam-photoelectric cell combination is mounted with the

beam at right angles to and across the input incline.

In use, the cyclinder Z,ié rotated in direction A at a
fairly constant rate of about 10 to 15 revolutions per
minute by the speed-regulated direct current motor.
Tubular containers 16 from a single track cassette each
in turn roll down therslope 21 into successive
axially-disposed pairs of recesses 12, and rise past
the lower end 22 of the slope 21. Each container 16
passes under the skimmer 19, if correctly cradled by
the pair of recesses, or is pushed home or skimmed off
by the,ékimmer~19 if not correctly cradled.. Each '
remainihg container 16 passes under the plate 17. A
pair of recesses 12 cradles each container 16 until
about the horizontal level of the axis of the cyclinder
7, when the container rolls from the bottdms 15 of
recesses 12 but*is still held in engagement with the
recess trailing walls 14, first by the plate 17.and
then the sloping floor 4 of the body 1. At about the
lowest point of the cylinder 7 each container
disengages under gravity from the chindef 7 in turn
and is impelled down the incline of the sloping floor 4
through the outlet aperture 24 to the associated
filling and/or closing machine. Each container in turn
breaks the light beam of the light-beam photoelectric
cell combination on the machine input. The cell ouﬁput
is fed back into a conventional feedback speed
regulation and cut-out circuit to regulate the speed of
the electric motor which serves to rotate the cylinder
7, and to provide a cut-out in case of blockage of the
input machine. |
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Claims

1. A feed mechanism for a continuous-production
container-filling'ané/or -closing machine, which
mechanism comprises a body (1) and a rotatable
member (7) mounted in the body, characterised in
‘that the member (7) has a plurality of recesses
(12) disposed in a regular array about the axis of
the memberr(7), each recess;(lz) being capable of
éngaging a container (16), means (8) are provided
for rotating the member (7), means (21, 22) are

7 mounﬁed inrthe body (1) for feeding the Containers
'7(16)‘to the recesses (12) in the rotatable member
(7), and an outlet (24) from the body is provided,
the rotatable member (7), recesses (12) therein,
feeding means (21,22) and outlet (24) being
arranged so that in use rotation of the member (7)
causes each recess (12) to engage a container (16)
from the feeding means (21, 22) and to impel the
container (16) until it disengages from the recess

(12) to pass through the outlet (24).

2. A feed mechanism according to claim 1,
characterised in that the body (1) of the mechanism

comprises a framework or a partial or complete
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housing (2,3,4,5,6) for the rotatable member (7)

and/or feeding means (21,22).

3. A feed mechanism according to claim 1 or claim
2, characterised in that the rotatable member (7)
comprises a right cylinder mounted by a rotatable

shaft (8) on the body (1).

4., A feed mechanism according to claim 3,
characterised in that the right cylinder (7)
consists of two circular discs (10) of the same
diameter, each provided ith identical recessés (12)
about its periphery, the two discs }10) being
connected by axial slats, (11) between the recesses
(12). | .

5. A feed mechanism according to claim 4,
characterised in that the side walls (13,14) of
each recess (12) are inclined to a radial line from
the centre of each circular disc (10), throé?h the
bottom wall of each recess (12). )

6. A feed mechanism according to any one of claims

1 to 5, characterised in that a curved plate (17)
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exiends at 1éast partially around the rotatable
" member (7) and is spaced therefrom so that
containers (16) can be trapped between therplate
(17) and the rotatable member (7) whilé being
transported by the member (7) to a disengagement

position for the containers (16).

7;7 A feed mechanism according to any one of claims
1 to 6, in Which a skimmer (19) is provided, with
‘an edger(ZO)'adjacent the periphery of the -
:otatable member (7) in order to push a container
:(16) oﬁto the membei (7) or to disengage a
ééntainer (16) which projects further thén desired

from the member (7).

-
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