
;e3eb{*bxl.6T*KR+ 19 NOV 2002 ' MEDICATION DISPENSER FIELD OF THE INVENTION
THIS INVENTION relates to the pharmaceutical industry and is more
specifically concerned with packaging medication for patients who are
required to take a number of different medications m tablet or capsule
form. Medication in tablet, capsule or similar non-Iiquid 5 form will
hereinafter be referred to as a dose STATE OF THE ART Medication doses may
vary in type and number over the daily period. Patients are often confused
as to what type and number of doses they are required to take at a
particular time, at what time the doses are to be taken, and finally having
to recall whether they have 10 already taken the prescribed doses for a
particular time One method devised for overcoming this problem is to
provide the patient with a pack containing an array of receptacles such as
cups or blisters each corresponding to a particular time at which a number
of doses are to be taken on a particular day, and arranging for a
pharmacist to fill the cups or blisters of the pack with the correct doses
as determined by a 15 doctor's prescription. For convenience such a pack is
referred to hereinafter as a "dose pack" This involves a qualified chemist
silting down and laboriously dispensing the doses by hand into the
individual cups or blisters of the pack. Bearing in mind that there may be
up to twelve different types of dose to be taken over a period of one week
- which is the normal interval covered by a typical pack - a substantial
part of the pharmacist's time is 20 involved in filling packs rather than
in attending to other duties he is required to perform as a pharmacist. An
analogous problem arises when a pharmacist is required to provide a
receptacle, such as a blister, with a number of different doses which a
patient is to take a t different limes over an extended period such as a
week The hand-filling of the receptacle with the correct quantities of the
different doses is both laborious and time-consuming. 25 OBJECT OF THE
INVENTION An object of this invention is to enable doses to be loaded more
quickly. THE INVENTION In accordance with the broadest aspect of this
invention apparatus for dispensing medication doses, comprises: a tower of
dose holders placed one above the other and respectively for   r1 i7 'I 9 N
O V Q102 2 storing different doses which are to be dispensed; a device for
vibrating the tower in a predetermined manner to move the doses in the
holders towards outlets provided therein; ejectors individually associated
with the holders and operable to release required doses from the outlets of
the holders; an open-ended collector into which the doses ejected from the
5 holders fall; a loading station disposed beneath the open lower end of
the collector and f o r supporting a receptacle which is to be loaded with
a selected number of different doses ejected from the holders; and a
controller operated in accordance with a pre-determined 



dose-loading programme and governing the operation of the ejectors. In
accordance with a narrower aspect of the invention apparatus for dispensing
medication 10 doses into a pack, comprises: a tower of separable
superimposed and similar holders for respectively storing different doses
which are to be dispensed; a device for vibrating the tower in a
predetermined manner; a guide in each holder for responding to the
vibrations of the tower by conveying the doses in the holders individually
towards holder outlets having associated dose ejectors; a collector for
receiving the doses ejected from the holders and 15 discharging them
towards a position at which a receptacle of a horizontally arranged array o
f receptacles is to be located; a support for holding the array of
receptacles at a dose-loading location; a mechanism for producing a
relative horizontal displacement between the support and the discharge end
of the collector to enable the individual receptacles to be loaded with the
desired combinations of doses; and, a controller operated in accordance
with a 2p predetermined dose-loading program and governing the operation of
the ejectors and the relative movement between the collector and the
support to enable the array of receptacles to be loaded in an automated
manner with the desired combinations of doses as determined by the program.
The receptacles may be blisters of a blister sheet for example, or separate
cups. Once the receptacles have all been loaded, they can be hermetically
sealed to provide 25 a sheet of receptacles. A pharmacist using the
apparatus may construct the tower from holders each of which contains a set
of doses. Thus if the receptacles to be loaded require eight different
doses, the tower will have eight holders each containing one of the
different doses. OPTIONAL FEATURES OF THE INVENTION Preferably the holders
take the form of hollow, shallow cylindrical boxes each internally formed
with an upwardly spiralling guide leading from the interior of the holder
towards an   ~ g ~ov zooz  3 outlet. Striations or ridges may be provided
on the floor of the guide and the holder t o facilitate the movement of the
doses progressively towards the side and up the guide as the holder is
vibrated. Conveniently the tower is mounted on a base which is vibrated
horizontally through a small 5 arc by the device. The arc may be a degree
or so long about the tower axis and is produced by a vibrator operating at,
for example, 50 Hz. The arcuate velocity of the vibration is preferably
greater in one direction than the other. The holders are so mounted that
the vibration applied to the lowermost holder is transferred with very
little attenuation upwardly through all of the holders of the tower It is
preferred that the centre of the top of the tower 10 is held on the upright
longitudinal axis of the tower to prevent arcuate vibration of the upper
holders along a conical path around the tower axis. The prevention of
conical vibratory movement of the upper end-portion of the tower
significantly increases the speed at which the doses advance up the guides
towards the holder outlets. In one arrangement of holder, a dose ejector
may be mounted in one side wall and) until 15 operated, maintains the
holder closed to prevent the entry of dust and particles into it from the
ambient air. The ejector may be provided with a replacement element which
is shaped t o 



eject a particular shape and size of dose stored in the holder.
INTRODUCTION TO THE DRAWINGS The invention will now be described in more
detail, by way of examples only, with reference 20 to the accompanying
diagrammatic drawings, in which: IN THE DRAWINGS FIGURE 1 is a
cross-section through a holder and shows an elector removing a dose from
the holder in response to operation of an associated actuator; FIGURE 2 is
a perspective view of apparatus for dispensing doses into a blister pack
and 25 having a tower of holders of the form shown in Figure 1; FIGURE 3
shows the position of a funnel collector into which drop doses ejected from
the various holders of the tower of Figure 2;   ~ g NOV 2d02  4 FIGURE 4 is
a perspective view of a second form of dispenser utilising a different
construction of tower; FIGURE 5 is a perspective view of a stack of holders
arranged in individual compartments of the tower of figure 4; FIGURE 6 is a
view of the tower of figure 5 after removal of all except the lowermost
holder from their respective compartments; FIGURE 7 is a plan view of a
holder in its mounted position in a compartment of the tower and shows, m
phantom, the operative connections between an ejector mechanism of the
holder and a reciprocating actuator which controls the release of a 10
tablet or dose from the holder. FIGURE 8 is a perspective view, to an
enlarged scale, of the ejector mechanism in the holder; FIGURE 9 is an
under plan view of a shelf forming the floor of holder compartment o f the
tower; 15 FIGURE 10 is a top plan view of the shelf of figure 9 ; FIGURE 11
is a perspective under view of an ejector of a holder in its dose-ejecting
position; and, FIGURE 12 shows a bar-code reader used in conjunction with
the tower. 



DESCRIPTION OF FIRST EMBODIMENT 20 Figure 2 shows a tower 3 composed of
seven closed holders 1 and one, topmost open holder 1 each of which is
internally provided with an upwardly spiralling internal track 4 arranged
around the inside surface of its outside wall. The topmost holder 1 is
shown open to display its interior. As shown figure 1, each of the holders
is provided with an ejector mechanism 5 arranging its side-wall and mounted
on a vertical pivot 18. The ejector 5 has a socket 25 formed between a pair
of horns 8 at one end and is biased towards the position shown in   r 5 1 9
t~ o v 2002 Figure 2 at which it effectively closes an outlet from the
holder 1 The elector has a tail 1 9 shown in figure 1 and capable of being
engaged by an actuator piston 15 to move the socket of the ejector from a
position shown m figure 1 and at which it is aligned with the upper end of
the spiral guide 4, to the position shown in Figures 2 and 3 at which a
tablet 5 vibrated into the socket can be ejected down the side of the tower
by pivotal movement of the elector 5 about pivot 18 . The floor of the
holder 1 and the spiral guide 4 are provided with shallow ridges or
striations to engage the undersides of the tablets or doses so that, as the
holder vibrates arcuately through a small angle of between a half and one
degree about its axis the doses travel progressively up the guide 4 towards
the outlet and thus towards 10 the ejector. The individual holders 1 are
coupled to one another in the tower in a way which prevents arcuate
slipping between them. A bayonet fastening (not shown) may be used for this
purpose. However, other forms of fastening are equally useful to ensure
that the axes o f the holders remain substantially vertical and aligned and
the vibratory movement imparted t o 15 the lowermost holder 1 is
transferred) without attenuation) to the uppermost holder 1 As shown m
Figures 2 and 3, a funnel collector 12 is arranged to one side of the lower
end o f the tower in order to collect the individual tablets or doses
elected from the holders 1 and subsequently distribute them to the
appropriate blister. The lower, open discharge end of the collector is
arranged above a support 13 m the form of a horizontal platen 6 formed with
20 a rectinear array of pockets 11 for receiving respective blisters of a
blister sheet (not shown) which is placed on top of the platen 6 when it is
to be loaded with tablets or doses. Separate receptacles such as cups may
be used in place of the blisters if desired. The platen 13 can be moved
horizontally along perpendicular axes to bring any particular blister of
the sheet beneath the lower discharge end of the funnel collector 12 so
that it can be loaded 25 with the required prescribed doses. The funnel
collector 12 may also be moved about the axis of the tower if required) so
that the relative movement between the collector 12 and the platen 6 brings
a particular blister to be loaded) precisely beneath the lower open end of
the funnel collector 12. The funnel collector 12 and the lower of holders 1
are carried by a budge-piece 9 which is 30 vibrated arcuately through about
one degree horizontally about the vertical axis of the tower, by means of a
vibrator mechanism 10 located beneath the platen 6 The vibrator 1 0   



1 g N O V 2002 6 is able 1o have its amplitude of vibration adjusted and
vibrates slower in one direction than in the other. This causes the tablets
or doses to ascend up the spiral guide 4 so that one o f them locates
between the horns B of the ejector as shown ,n Figure 1. If the associated
actuator 15 is operated by one of a vertical column of solenoids 14
arranged alongside the 5 tower, the associated ejector 5 turns about the
pivot 18 and the dose trapped between its horns 8 is elected from the side
of the holder and falls into the funnel 12 beneath. The funnel 12 may be
lined with a replaceable paper to prevent cross-contamination between the
different doses which may be loaded a different times. A vertical line of
photo-electric sensors 16 associated with respective holders 1 as shown in
10 figure 2, detects the ejection of each tablet or dose from the
associated holder 1. However, if preferred, a single photo-electric sensor
may be positioned at the level of the collector 12 to detect the downward
descent of each of the selected doses through the collector to the blister
beneath. Such a single photo-electric sensor takes the place of the
vertical line of sensors 16 mentioned above. 15 A computerised loading
program controls the operation of the actuators 15 and takes appropriate
action if the operation of a particular ejector does not result m a dose
being ejected from the associated holder. Likewise the program controls the
relative movement between the lower end of the funnel collector 12 and the
platen 6 to ensure that each blister-loading sequence is carved out
completely, before the next blister to be loaded is 20 located beneath the
funnel collector 12. In the preferred dose-loading sequence, a failure of
an ejector to release a particular dose from a holder results m the ejector
being reactivated a number of times, say three, in quick succession. This
usually results m the required dose being released. However, if it is not,
the dose-loading sequence is continued to its end and the software records
that a particular holder is not releasing doses. At the 25 end of the
dose-loading sequence a second attempt is automatically made to release a
dose or doses from the holder which previously malfunctioned. If this
second attempt also fails, the operator is warned that loading of the doses
is incomplete as a particular dose has not been released. The operator can
then add the missing doses by hand to the blisters and check the holder as
it has probably emptied prematurely. In the unlikely event that the 30
elector of the holder has somehow lammed, this can be cleared by the
operator when loading is completed.   . 7 ~i 9 , N 0 V 20g In a
modification of the tower 3 not illustrated, each of the holders 1 has a
lid provided in its centre with a part-hemispherical depression. An
L-shaped robust arm of extendible length extends up one side of the tower
and is attached at its lower-end to the bridge piece 9 and its upper end
extends diametrically across the lop of the tower. A locating ball is
provided 5 in the underside of the upper end of the arm arid locates in the
part-hemispherical depression. The upper end of the tower is thus held in
axial alignment with the lower end so that it is prevented from moving
sonically around the axis of the tower 3 when the tower is vibrated. This
greatly increases the speed of movement of the doses up the spiral guide 4.
The above-described apparatus is capable of halving the time taken to load
a blister sheet. ~0 This represents a substantial saving of the
pharmacist's time. 



DESCRIPTION OF SECOND EMBODIMENT Figures 4 and 5 show partly broken away,
portions of a tablet dispenser 20 having a base 21 m which is mounted
electronic control equipment and a vibrator (not shown) for operating the
dispenser. Manual controls and lamps 22 are mounted on one side of the base
15 21 to assist the operator using the dispenser 21 . A bridge piece 23 is
mounted on a vibrating mechanism (not shown) which operates t o vibrate the
bridge piece along a horizontal arc through a few degrees about the axis of
a vertical tower casing 24. The casing 24 is divided by horizontal
partitions 2 5, shown more clearly in figure 6, into a vertical stack of
compartments 27 each of which can positively 20 locate a tablet holder 28
shown in figure 5 . The holder 28 is closed by a lid (not shown) which can
be removed to enable the holder to be replenished with medication doses,
such as tablets, capsules or caplets. The actual form which the dose takes
is immaterial, provided its size and characteristics enable it to be
mechanically dispensed by the dispenser. AS shown m figure 4, the tower
casing 24 is flanked by stiff, robust vertical mounting plates 25 30 on
which are mounted various items of equipment which operate m conjunction
with the tower casing 24 to ensure tablets are dispensed quickly and in the
correct number from the holders 28. The plates 30 do not participate in the
vibration of the tower casing 24 They are rigidly attached at their lower
ends to the fixed base 21. The plates 30 support at their upper ends a
stabilising arm 31 which extends horizontally across the top -of the tower
30 casing 24 and is fixed to the casing 24 by a connector 32 which allows
the casing to vibrate   1 9 ~ nV ?.002 ~i ~` 8 horizontally through a small
arcuate angle about its vertical axis while holding the upper end of the
tower axis against conical vibratory movement. As has previously been
stated, unless the upper end of the tower casing 24 is restrained against
conical vibratory movement, the tower is less effective in transporting the
doses towards discharge outlets of 5 the holders 28. As shown in figures 4
and 12, a bar-code reader 34 is moveable along a vertical slide rail 3 5
which is provided with spaced windows 36 at the positions of respective
holders 28 mounted in the compartments of the tower casing. The rail 35 is
mounted on one of the side plates 30 and its vertical position is altered
by a drive belt 37 running around pulleys 38 one of 10 which is driven by
an electric motor 39 operated by the equipment on the base 21 m accordance
with a pre-arranged dose-loading programme. Reverting again to figures 5
and 6, each of the floor partitions 25 of the compartments 27 has an
associated push-rod 40 which extends through one of the side plates 30 and
carries a stud 41 at its outer end, and a fork 42 at its inner end as is
clearly shown in figure 9. The 15 push-rod is guided by a channel 43 formed
in the underside of the partition 25 and along which it can be reciprocated
by a solenoid-operated piston 44, shown in figure 4, which engages the stud
41 and has an associated driver solenoid 45. The piston extends through the
solenoid 45 and has a head 46 at its outer end which is urged into a
retracted position by a coil spring 47. 20 A Y-shaped flat steel spring 48
is riveted to the underside of each of the floor partitions 2 5 and serves
to locate positively the upper face of the holder when fitted into a
compartment. Ridges (not shown) cooperating with grooves on the holder also
serve to assist correct location of the holder in the compartment so that a
person loading a holder into the compartment detects positively a correct
fit of the holder when it is properly located m its 25 compartment. The
base 21 is provided with guides 51 to constrain movement of a platen which
is t o support a blister sheet to be loaded with medication doser, to a
horizontal reciprocating movement beneath the tower casing 24, similarly to
the platen 6 of the first embodiment. I t will therefore not be again
described.    Ii 9 ~~u ~uo1 9 The tower casing 24 rests on a platform 51
supported by the bridge piece A lower end of a funnel 52 beneath the tower
can be horizontally indexed through predetermined angles t o bring it into
alignment with the position of a particular row of blisters to enable each,
in turn, to be loaded with prescribed medication doses. A dose-sensing
element 53 at 



5 the lower end of the funnel 52 has an associated photo-electric optical
device (not shown) which detects the presence of a medication dose
free-falling past it and sends a signal to software controlling the
blister-loading sequence to signify that a particular ejected dose has been
released into the blister positioned beneath the funnel 52. One of the
holders 28 will now be described in more detail with reference to figures
7, 8 and 10 11. The holder 28 is preferably made from transparent plastics
material and has a plastics removable lid (not shown). It is of generally
rectangular shape in plan, with rounded corners as shown in figure 7. It
has an internal spiral ramp surface 60 which ascends up its inside wall The
centre of spiral provides a well 61 in which a charge of medication doses
is placed. 15 The outside surface of the spiral ramp is provided by a
circular wall 62 which guides the tablets or doses up the ramp as the
holder is vibrated. Striations (not shown) on the floor of the ramp 60,
coupled with the arcuate vibrational movement of the holder 28 vibrating a
t different arcuate speeds in opposite directions respectively, cause the
doses to ascend progressively up the surface of the ramp 60. Close to the
top of the ramp a dose will drop 20 into a pocket 63 forming part of a dose
ejector 64 shown in detail in figures 8, 9 and 11. A deflector surface (not
shown) on a downward protuberance (also not shown) formed on the underside
of the lid of the holder 28, allows a single file of doses to advance
beneath it towards the pocket 63. If one dose is resting on another, or is
tilted on edge, it is deflected by the protuberance surface back into the
well 61 and cannot pass beneath the 25 Protuberance The ejector 64
comprises a plastics lever 65 pivoted at 66 to the centre of the underside
o f the holder 28. An eccentric pin 67 adjacent the pivot 66 engages
between the two tines 69 of the fork when the holder 28 is inserted
correctly into its compartment. Reciprocation of the slide rod 40 produced
by energisation of the solenoid 45, causes the lever 65 to rock 3p about
the pivot 66.   7 9 N o v ~c~r2 v_ 0 The lever is provided at its free
end-portion wish an arcuate block 67, shown in figure 8, which extends
upwards into an arcuate recess 68 shown in figure 7, provided in the
marginal edge-portion of the holder 28 beneath the elevated end-portion of
the ramp 60. The block 67 is formed with a curved outer face 59 which is
complementary to, and extends alongside 5 the inside surface of the waft
62, so that limited movement of the lever about its pivot 6 6 can be
accommodated by movement of the block 67 along tire wall 62 and into an
arcuate cavity 70 located beneath the upper surface of the elevated portion
of the ramp 60. The pocket 63 in the block 67, is open-sided, the pocket
opening outwardly against the surface of the wall 62. An ejection opening
73 is provided in the wall 62 and leads into the intenor 10 of a frame
portion 74 of the holder 28. The frame portion 74 is in vertical
registration with corresponding similar frame portions 74 of the other
holders 28 of the tower, so that the superimposed frame portions 74 provide
the vertical enclosed funnel 52 extending vertically down one side of the
tower as shown in figure 4. The pocket 71 is shaped to accommodate one dose
of medication at a time, and has a sloping side face 75 which bears against
the 15 dose as the pocket approaches the position of the ejection opening
73 and, as a result o f the in ertia of the dose, the side face 75 causes
the dose to be ejected by way of the ejection opening 73 at the side of the
cavity. When the block travels info the cavity 74, it moves in a direction
opposite to that of the doses travelling up the spiral ramp 60. It can
sometimes happen that a dose is not totally 20 within the confines of the
pocket 63 when the slide rod 40 is operated. It may then jam between the
end of the ramp 60 and the end of the pocket 63. The possibility of such an
occurrence is allowed for by the presence of the spring 47 shown in figure
4. The electronic control of the dispenser allows the solenoid 45
controlling the ejection of a particular dose t o operate several times in
quick succession. After each operation of the solenoid, the block 67 25
returns to its starting position. The floor of the pocket 63 slopes gently
upwards at its trailing side so that a dose which has inadvertently
positioned itself where it tams forward movement of the block 67, slides
upwardly out of the pocket 63 and back into the interior of the holder.
This allows another dose to enter the now-empty pocket 71 from the spiral
ramp 60 OPERATI0N OF THE SECOND EMBODIMENT A pharmacist loads the
compartments 27 of the tower 24 with eight closed dose holders 28. Each
dose holder has a bar-code identifying its contents. The pharmacist also
enters in the   1 9 N 0 V 2002  11 dispenser, details of a prescription
provided by a doctor and which identifies the patient and the medication
doses the patient is required to take at each of a number of times a day. A
blister sheet having columns of blisters corresponding to the times at
which medication is t o be administered, and arranged in rows corresponding
to the seven days of the week, is 5 placed on the loading platen of the
dispenser as described with reference to the platen 6 in first embodiment
described above  The blisters have in their cavities exposed upwardly so
that they can be individually loaded one-by-one, by the dispenser. The
pharmacist switches the dispenser on. The bar-code reader 34 travels up the
tower and 



notes in the dispenser software the positions of the various holders 28 as
given by their bar 10 codes which are successively read as the reader 34
travels up the tower. The arcuate horizontal vibration of the tower when
the dispenser is switched on, causes the medication doses in all of the
holders to travel up their respective ramp surfaces 60. The doses not
required at any time drop off the elevated portions of the ramp surfaces
and back into the wells 61 of the holders 28. Thus, at all times the
dispenser is operating there are 15 doses waiting to be ejected if the
corresponding solenoid is operated. The lower end of a collector of the
funnel is turned about its axis before the actual doseloading sequence is
commenced, to bring the lower end over the blister cavity which is next to
be loaded. The solenoid 45 associated with each of the holders and which is
required t o provide doses to the blister cavity to be loaded is then
operated and the correct ejection o f 20 a dose is noted by its descent
through the funnel collector being detected by the sensor 53. The next dose
is then ejected from its holder in corresponding manner, until the blister
is fully loaded. After each blister is loaded the platen and funnel
collector move to bring the next empty blister to be loaded into
registration with the collector lower end. When all the blisters have been
loaded, a cover sheet is placed over the blister sheet and 25 sealed into
position to close the blister which is then m a form at which it can be
given to the patient.   Z 9 N 0 V 2002  12 CLAIMS: 1. Apparatus for
dispensing medication doses, composing: a tower of dose holders placed one
above the other and respectively for storing different doses which are t o
be dispensed; a device for vibrating the tower m a predetermined manner to
move the doses 5 in the holders towards outlets provided therein; ejectors
individually associated with the holders and operable to release required
doses from the outlets of the holders; an openended collector into which
the doses elected from the holders fall a loading station disposed beneath
the open lower end of the collector and for supporting a receptacle which
is to be loaded with a selected number of different doses ejected from the
holders; and a controller 10 operated in accordance with a pre-determined
dose-loading programme and governing the operation of the ejectors. 2.
Apparatus for dispensing medication doses into a pack, composing: a tower o
f separable superimposed and similar holders for respectively storing
different doses which are to be dispensed; a device for vibrating the tower
in a predetermined manner, a guide in each 15 holder for responding to the
vibrations of the tower by conveying the doses in the holders individually
towards holder outlets having associated dose electors; a collector for
receiving the doses ejected from the holders and discharging them towards a
position at which a receptacle of a horizontally arranged array of
receptacles is to be located; a support for holding the array of
receptacles at a dose-loading locating; a mechanism for producing a ~0
relative horizontal displacement between the support and the discharge end
of the collector to enable the individual receptacles to be loaded with the
desired combinations of doses; and, a controller operated in accordance
with a predetermined dose-loading program and governing the operation of
the ejectors and the relative movement between the collector and the
support to enable the array of receptacles to be loaded in an automated
manner 25 with the desired combinations of doses as determined by the
program 3. Apparatus as set forth m claim or claim 2, in which each holder
comprises a hollow shallow cylindrical box internally provided with an
upwardly spiralling guide against its outside wall. 4 Apparatus as set
forth m claim 1, claim 2 or claim 3, in which each holder is equipped with
its own ejector and a vertical column of actuators alongside the tower are
individually operable, in sequence, to elect desired doses from the holders
1 9 N 0 V 2002  13 5. Apparatus as set forth in any one of the preceding
claims, in which detectors associated with respective actuators are
connected to provide signals signifying the election 



of a desired dose from a particular holder. 6. Apparatus as claimed in any
one of claims 1 to 4 m which the holders are S mounted in respective
compartments of an upright casing vibrated by the device. 7. Apparatus as
claimed m clam 6, in which the collector comprises an upright funnel
extending down the side of the funnel and made up from funnel sections
which are each an integral part of a respective holder. 8. Apparatus as
claimed in claim 7, in which a dose detector scans beneath the 10 funnel
and responds to the detection of a dose free-falling from the funnel by
sending a signal to the controller. 9. Apparatus as claimed in claim 8, in
which each holder has an elector built into it and which is moved by a
solenoid-operated rod between a non-ejection position at which i t closes a
dose-outlet in the holder, and an election position at which it opens the
outlet and discharges a dose from the holder into the funnel. 15 10.
Apparatus as claimed in any one of claims 6 to 9) in which the holders have
individual bar codes identifying their contents, and a bar-code reader
mounted beside the tower is vertically moveable to provide the controller
with signals signifying the contents of the holders and where they are
individually vertically located in the tower. 20 1 1 . Apparatus as claimed
in any one of the preceding claims, in which the tower is supported at both
ends to prevent it from moving conically about its axis of vibratory
movement. .A@2.A3N E.AHy.A!.A&.ANy.A.AH.A.A.AY .A52.A$;Du:"8Jd   .<w
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