I NHALATI ON DEVI CE This invention relates to an inhalation device by neans
of which a user can inhale nedicanent in the formof a powder. I|nhalation
devices are known for use with blister packs in which the md manem 4 s
‘held in powder formin the blisters thereof. " Such devices include
.a puncturing menber which punctures each blister in turn, thus enabling the
nmedi canent to be inhaled therefrom It is obj ect of the present

i nvention to provide an inhal ation device the design of which has the
potential, if desired, to handl e a nedi canent pack having a | arge nunber of
di screte unit doses, w thout the device becom ng unacceptably | arge.
According to the present invention there is provided an inhalation device
for use with a medi canent pack i n miiayaTaioN easircane cont ai ner for

medi cagept in powder formis defined between two menbers peel ably secured

t 0 one another, the device conprising means defining an opening station for
the said at | east one container; nmeans for peeling the nenbers apart at the
openi ng station to offris hmventtizimareladted do @t liethaledmimmideatiiaeg by t h

.t he opened 2 container, through which a user can inhale nedicanent in
‘powder form fr oweamise cfpahddthc enisiercican inhale medicament in the form

of a powder.

Inhalation devices are known for use with blister

packs in which the medicament is held in powder form in
&Q' the blisters thereof. . Such devices include a
puncturing member which | puhctures each blister in turn,
thus enabling the medicament to be inhaled therefrom.
It is_an object of the present invention to provide én
inhalation device the design of which has the
potential, if désired,. to handie a medicament pack
having a large numbei:' of discrete unit doses., without

' the device becoming unacceptably large.

According to the present invention there is
provided an inhalation device for use with a
medicament pack in which at least one container for
medicament in powder form is ‘defined between two
members peelably secured to one another, the device
comprising means defining an opening station for the
said at least one container; means for peeling the
members apart at the opening station to open the

container; and an outlet, communicating with the opened



Preferably the medi canent pack is forned fromtwo el ongate sheets which
define a plurality of nmedi canent contai ners spaced along the length

t her eof , nmeans bei ng provided for indexing each container in turn to the
opening station. Qur copending divisional application No. 9404023.5 cl ai ns
a nedi cament which can be used in an i%hal ation device according to the

present invention. In . the acco nyi ng drawi ngs; JFigure 1.is a _rear view of
B first eMGAART of threueh SRt TRre Refs, ¢330 | BT, BREAEERFRT dbl oded
vi ew of the nt f t ing f. Figure 1; Figures 3a, 3b and 3c
are an ax@r%"rég r%%%\ﬂ ?vfoma %gengcfri‘%&% na tT‘s"'-'(i:.'ac]tnlec??f and an end view (partly

proxen away) SHPMAMEdbIy ULAD Unkfiddhddl BHBROIENEoghel OHESR tNd 2

Fi gures 4a and are an axial section and cross-

respectiv@lnondiited? LARERs S@dich t BaRihkoW ep1iraldty &F ?né&i‘&a@r&cwi ch
may be used in the first enbodinent (or in Sone othér enbodinent); F-gure 5 -

is a frontcorindrs) spaeed @Ilked NExd , 1ehgina thateiofl heheghs! eyEiR( to
show the interior; Figure 6 is a rear view of the second enbodi nent, but
showi ng t iprowviided doxt Himdesfing gach Fohtainepximadrmtn ito fuhmntopearasgof t he
station. | |
our copending divisional application No.. 9404023.5
claims a medicament which can bé used in aﬁ inhalation
device according to the presenﬁ inventién.
In the accompanying drawingsi
Figure 1 is a.rear viéw of a fifst embodiment of the
invgntion; | |
Figure 2 is ah a#onome;ric’_exploded view of the
components of the émbodiment §f Figure 1; |
Figures 3a, 3b and 3c are an axonometric view, a
longitudinal section and an end view (partly broken away)
showing a clutch used in the embodimeht of figures 1 and 2;

Figures 4a and 4b are an axial section and cross-



~second enbodi ment; Figure 8 is an axononetric rear view of the second
‘enbodi nent; Figure 9 is an axononetric expl oded view of the second

jenmbodi nent; Figure 10 is a front view of a third enbodi nent, show ng the
linterior structure thereof; Figure 11 is an axial view, on a larger scale,

' showi ng the nout hpiece of the third enbodigent; Figure 12 is a view from
bel ow of the third enbodi nent; Figures 13 to 16 show a fourth enbodi nent of
‘the invention, secgibn ¥Rdpeiotgdvarlyyndar pd abavgew, s€afjar ehath Figeeieisorl on
Il'ine AAAin Figure 13, Figure 15 a section on line B-B in Figure 13, and
'Figure 16 an espdodsd of ew moubhpieteewhichl aayrikpiresed 6int ghesdE igisdw t he
i fourth enbodi nent in successive stages of operation, and Figure 16e is a
"4 section takeenbedimentA(RY inFisguee otber Erpedadentitio 20 show a fifth
enbodirent of the invention, Figure 17 being an_end view,_ Figure 18 a
sectiof on line A-A Fioabrguise 17 2 cfgent Y9eY QEchi §R°GRY iqq&%l-llﬁ‘qnﬂ:'ﬁ gure

17, and Figure 20 an expl oded view Fi urg; 21 to 24 shqw,a sixth
enbodi ment of Wi&h a cover ereof removed to show the 1nterior;

Figure 6 is a rear view of the second embodiment,
but showing the interior thereof
Figure 7 is an axonometric front view of the
second embodiment;
W, Figure 8 is an  axonometric rear view of the
| second embodiment;
Figure 9 is an axonometric exploded view of the
second embodiment;
Figure 10 is a front view of a third embodiment,
showing the interior structure thereof:
Figure 11 is an axial view, on a larger scale,
showing the mouthpiece of the third embodiment:
Figure 12 is ‘a view from below of the third
_ embodiment;
'g“" Figures 13 to 16 show a fourth embodiment of the
invention, Figure 13 being an underplan view, Figure 14
a section on line A-A in Figure 13, Figure 15 a section
on line B-B in Figure 13, and Figure 16 an exploded
view on a smaller scale;
Figures 16a to 16d show the fourth embodiment in

successive stages of operation, and Figure 16e is a



i nvention, Figure 21 being an end view, Figure 22 a section on line A-Ain
Figure 21, Figure 23 a section on line B-Bin Figure 21, and Figure 24 an
expl oded view, Figures 25 to 29 show a nodified clutch which may be used in
t hose enbodi nents of the invention which require it, and are, respectively,
a front view, a top view, a back view, ,a left side view and an axononetric
view, Figure 30 is an expl oded perspective view show ng a further

embodi mentg Q&+ £oHt €Ak¥AI 6h TRHebR-NSEH; FE ayéelaa is an expl oded
perspective view of yet another enbodi nent of cl ut ch whi ch may be used;

Figure 3la is trpiigugeseigedic ozot SBhewgla tfieftH uémbo&shwet | 6fFicgar e 31;
Figures 32 to 34 show successive positions of operation of another

enbodi nentin¢enbionpvaiilgure 1R esing/i an; emdd view, FiFjguere3sis saa -
perspective view on a |arger scal e show ng an errbodl ment of medi cament ack
accor di ng sectheni anedtiinen Af&f énr Figurewl7lo Figums 19 a sedtldento 3¢

these show an _ inhalation device in which is nounted a flexibl e
strip 1 de®Rnild@®ea BrBr an t§igireodlet #14 cfdgure 20 an exploded

view;

Figures 21 to 24 show a sixth embodiment of the
invention, Figure 21 being an end view, Figure 22 a
section on line A-A in Figure 21, Figure 23 a section
on line B-B in Figure 21, and Figure 24 an exploded \J
view;

Figures 25 to 29 show a modified clutch which may
be used in those embodiments of the invention which
require it, and are, respectively, a front view, a top
view, a back view, a left side view and an axonometric
view;

Figure 30 is an exploded perspective view
showihg a further embodiment of clutch which may be
used;

Figure 31Iis an exploded perspective view of yet
another‘embodiment of clutch which may be used;

Figure 3la 1is transverse section through the
clutch shown in Figure 31;

Figures 32 to 34 show successive positions: of
operation of another embodiment of the invention, in

rear view; and



of which contains a dose of nedi canent which can be inhaled, in the form
of a powder. The strip 1 conprises a base sheet 3 in which
blisters are forned to define the pockets 2, and a |id sheet 4 which is
hernetically sealed to the base sheet 3 except in the region of the
blisters, in such a manner that the lid sheet and the base sheet can be
peel ed apart. The sheets are sealed to one another over their whole width

except for |eading erriqinfd izmsid henrafspsariard Reewaren R afefgdyt YsdWie
sealed to one another at all. The |id and base sheets are each preferably
formed of a pl atiowdsical ami embod imentnaife medixchmérte phcl aandrdiase tsdeets
are preferably adhered to one another by heat sealing. By way of exanpl e,
the |id materi d&hersnventidmni nat e consisting of 50 gsm bl each

kraft paper/ 12 mcron polyester (PETP) film 20 mcron soft tenper alum nium
foil/9 gsmvinylic pSEENMEROSdS Figras Ysealaml 8a P, theset he
base material nay be a | am_nate consisti,ng of, 100 njicron PVC/ 45 micron soft

tenper al uni ni lﬁh%i 135 IRRGIFE I eSS pdyatitdeh  1is 6-m°_Hfét‘F%cq%er_ of
8 1 T A § A e S 1
having el ongat ¢ PogKeLR Wbtk it b HULLCTSE! helfiblnbfRPSR1 &0 HAR 5RO
' inhaled, in the form of a powder. The strip 1
comprises a base sheet 3 in which blisters are formed
U to define the pockets 2, and a 1lid sheet 4 which is
hermeticaily sealed to the base sheet 3 except in the
region of the blisters, in such a manner that the 1id
sheet and the base'sheet.can be peeled apart. The
sheets are séaled _to one another over their whole
width except for leading end poftions thereof where
they are preferably not sealed to one another at all.
The 1id and base.sheets are each preferably formed 6f a
plastics/aluminium laminate, and the 1id and base
sheets are preferably adhered to one another'by heat
sealing. By way 6f example, the lid material may be a
laminate consisting of .Sd .gsm ‘bleach kraftpaper/12
micron polyestér (PETP) film/20 micron soft temper
aluminium foil/9 gsm vinylic peelable heat seal lacquer
(séalable to PVC), and the base material may be a
laminate consisting of 100 micron PVC/45 micron soft

temper aluminium foil/25 micron orientated polyamide.



strip. This is convenient in that it enables a | arge nunber of pockets
to be provided in a given strip length. The strip nmay, for exanple, be
provided with sixty or one hundred pockets, but it will be understood that
the strip may have any suitabl e nunber of pockets. The inhal ati on device
conprises a body 10 defining three storage chanbers, nanmely a chanber 11 in
which the strip 1 is initially housed and fromwhich it is dispensed, a
chanber 12 for receiving the used portion of the base sheet 3, and a
chanber 13 within which the used portion of the lid sheet can be wound up
on a wheel 14. The chanbers 11 and 12 contain respective curved | eaf

springs 2gn&ng W ChHef wind | Pg a3 ila1€Ni g C Y daif S pose of
which is descria%g{(‘jl bel ow. The bogﬁlfa;lne%sa féuar-]’[ epgéha*}r#erBYE whi ch -

houses amayeexoehetle Kase BAteriad eoPlprcvide e JpOLYLSid 7sa¥ieNdi NG

parallel to the axis of the wheel 16. The grooves are spaced at a pitch
whi ch i s leetwéen othéel id sandcbabet sheetshe centre |ines of adjacent pockets
2. The chanbers 11, 12, 13 and 15 are closed by a Iid 30. The chamber
15 communi cat €Bhei tstnipe dhakbershakin a8 cravildyvielongatepapeepess3l, 33
and 32 respectively. The chanber 15 comunicates via a slit-"18 which, in
turn, exténbiehupwnr §rangversely witbhespecty to the léngtlSofl the

communi cates,with air inlets, as will be ' '

strip. This is convenient in that it enables a-lerQe
number of pockets te be provided in a'giﬁen strip length.
The strip may, for example, be provided with sixty or
one hundred pockets, but it will be understood that the
strip may have any suitable numbef of peckeps.

The inhalation de#ice compfises a body 10 defining
three storage chambers, namely a chamber 11 in which the
strip 1 is initially housed and from which it is
dispensed, a chamber 12 for receivihg the used porﬁion of
the base sheet 3, and a chamber_13 within which the used
portion of the 1lid sheet can be wound_up on a wheel 14.
The chambers 11 and 12 eentain respective curved leaf -
springs 28 and 29 which function as resilient coil ;}
formers the purpose of which is descfibed below. The
body defines a fﬁrther chember 15 which houses an index
wheel 16. This has a plurality qf grooves 17 extepding
parallel to the axis of the ﬁheel 16. The grooves are
spaced at a piﬁch which is equal to the distance between

. the centre lines of adjacent pockets 2. The chambers
11, 12, 13 and 15 are closed by.a 1id 30. The chamber

15 communicates with the chambers 11, 12 and 13 via

S



described below with reference to the specific nouthpiece shown in Figures
4a and 4b. The nout hpi ece 20 is provided with additional air inlets 21
shown here in the formof a pair of circular apertures, though they may be
of sone other shape, as they are in Figures 4a and 4b. The primary
purpose of the additional air-inlets 21 is 40 provide additional air to the
‘user and thus reduce the resistance to inhalation, though they may serve

one or nore addpdsSagés pPBLposeSandsit heyspectivEiglre 4a and 4b and as is
described below with reference to those Figures. A nmeans is provided by

whi ch the user can rorhéechhmberndads wommurdedtieze i avhebiti D8 sWrpehof a
-predet erm ned si ze. This neans conprises a ratchet wheel 22 and a gear
wheel i 23, bot h tmrimernedextends avpwandlyiwbthinté noethpilezewkeel 1Bhea

| ever w24 arranged to rotate about the same axis as the ratchet wheel 22 and
gear wheel 23, ®leti hlepdmfermoyunigatss whthaagsadnieda, zassvmibh heshes
with the gear wheel 23 and |s arra ed to rotate the |id wheel The

| ever 24 carri e@eﬁcﬁdé’f?é?' t“l%é'—réndrﬁﬁeﬁﬁln&? i $r r"a‘h@edsPﬁcéﬁgﬁge

the teeth of the ratchet t eet h of th ratch t wheel are
al so engaged by®3 eﬁ?mmﬁ9¥ﬂlﬁns§%%?ﬁﬁst%9 é Hay 10 he ?BFEPBé§8ﬁs

o I ; DCCB FRRBLEDt LR LR geREILRL] © 0L 6] bU°uRBEAhLED O
in the form of a pair of c1rcu1ar apertures, though
they may be of some other shape, as they are in Figures

&/ 4a and 4b. The primary purpose of the additional air
inlets 21 is to provide addiﬁional air to the user and
thus reduce the resistance to inhalation, though they
may serve one or more additional purposes, as they do
in Figure 4a and 4b and as is described below with
reference to those Figures.

A means is provided by which the user can rotate

the index -wheei and the 1lid wheel in steps of a

predetermined size. This means comprises a ratchet

wheel 22 and a gear wheel 23, both connected té rotate
in unison with the index wheel 16, a lever 24 arranged

to rotate about the same axis as the ratchet wheel 22

and gear wheel 23, but independently thereof, and a

gear wheel 25 which meshes with.the gear wheel 23 and

is arranged to rotate the 1lid wheel 14. The 1e§er 24

carries a pusher arm 26, the end of whiéh is arranged

to engage the teeth of the ratchet wheel 22. The



connected directly to the lid wheel 14, but is connected via a slipping
clutch 50 which is housed within the lid wheel 14. The effect of the
provision of this clutch is that slipping occurs between the |id wheel and
t he gear wheel 25 when the force required to rotate the |lid wheel exceeds a
predeterm ned anmobunt. The clutch 50 cogprises a disc 51 provided with
radial |y extending serrations 52, or other surface roughness, which is held

in engagenggbtil blg ach%_l N4 @kt SPREALCdrRr 10 é&rﬁgca Sher ovi ded on
an end face of the lid wheel 14 by a conpression spring 5 The spring 54

bears at ope eifle@li Betuadi GvatHeybdayetbed syoraGRa®or® wiid i d wheel
and at the other end against a nut 56 threaded on a bolt 57. The device
descri bed wbbYebeepmee appdaestt dxrdm tiee ré@esabiptibhebellowr @IS aheof

medi cament contained in the pockets 2 have all been dlspensed In tﬁat
case, provopevatian b€ s fewbadimenter the ggéarawbeed 26 tilse ratterior of
the device, for exanple by renmoving the Iid 30, so as to insert therein a
fresh stri Eonneﬂﬁﬁdexéﬁme@tllﬁf at@astdhg e:1id AWhéP—i‘lat Hde| y Pufowehfer | t he

device may be nade to pe disposabl e once the strip 9 wiith which it is
suppl i ed hﬁgnﬁﬁﬁﬁeﬂseﬂl%pa | #LAPPRBE SERECh R Wﬁécﬁeﬂ%e haused st used
the bulk O&l%ﬁln 1%d!%ﬁgéf“fl}ruafwanbg%ecé o% %Le provision

of this clutch is that slipping occurs between the 1lid
wheel and the gear wheel 25 when the force required to
rotate the 1id :wheel exceeds a predetermined amount. ;J
The clutch 50 comprises. a disé 51 provided with
radially extending serrations 52, or other surface
roughness, which is held in engagement with a similarly
serrated or roughene_d' surface 53 provided on an end
face of the 1lid wheel 14 by a compression spring 54.
The spring 54 bears ‘at one end against an inwardly
directed surface 55 of the 1id wheel and at the other
end against a nut 56 threaded on a bolt 57.

The device described above can be made so as to
be reusable after the doses of medicament contained in
the pockets 2 have all been dispensed. In that case,
provision can be made for the user to gain access to
the interior of the device, for example by removing the
1id 30, so as to insert therein a fresh strip 1, for
example in a cassette. Alternatively, however, the

device may be made to be disposable once the strip 1



in arelatively tight reel by the leaf spring 28, with a short portion at
the | eadi ng end thereof passing out of the chanmber 11 through the passage
31 to the index wheel 16. The forenost part of ‘the | eading end of the
strip is peeled apart so that the |leading end of the Iid sheet 4 can be
secured to the |lid wheel 14, and so that thke |eading end of the base sheet
3 can enter the passage 33. The end of the lid sheet 4 is held in place

on the |id wheglhthd wbd ciEdnRs i@f sapgpalied? hely Hedrs uadnge fit in a slot 35
in the wheel 14. A user desiring to use the device pushes the lever 24 in

an anticlockw se dirdaet i @hthers evene( iwhdn gthe Bevied hid Fhespusiriqa arm
26 urges the ratchet wheel 22 through an angle equal to the angul ar

di st ance bet wethet mldkdjaft ctte tsterip 1 iFhwitbansthet bhambechdl ,Wkegt 16 to
rotat@fby an angul ar amount equal to the pitch of the groove 17 thereof and
thus equal to fhe alizxelafeivels ieight weell| by ebhepderét spZing 2180 stitip 1.
This brings a pocket 2 opposite the slot 18 in the body 10. Since the
ratchet wheel 22 shrtyaertieabstheyvieadingi evf, theyresinpassiagg@art wheel
25 nmeshes with the gear. wheel 23, novenent of the |ever_ 24 al so causes the

lid wheel 14 t 8% ditht ehambey,; $lpbroughs fihe Fasiade b bor Bdhe 1id
sneet 4 anay [ LRTL"S 6225 e Hordnl e HRIE I et Vel Ynd e RO 2
strip is peeled apart so that the leading end of the
lid sheet 4 can be secured to the 1lid wheel 14, and so
g{: that the leading ehd of the base sheet 3 c&n enter the
passage 33. The end of the lid sheet 4 is held in
place on the 1lid wheel 14 by means of a key 34 which is
a force fit in a slot 35 in the wheel 14.

A user desiring to use the device pushes the
lever 24 in an anticlockwise direction, as viewed in
Figure 1, so that the pusher arm 26 urges the ratchet
wheel 22 through an angle equal to the angular distance
between two adjacent teeth. This causes the ratchet
wheel 16 to rotate by an angular amount equal to the
pitch of the groove 17 thereof and thus equal to. the
distance between two adjacent pockets 2 in the strip 1.

This-brings a pocket 2 opposite the slot 18 in the
body 10. Since the ratchet wheel 22 and gear wheel 23
move in unison, . and since the gear wheel 25 meshes with

the gear wheel 23, movement of the lever 24 also causes

the 1id wheel 14 to rotate.  This peels a sufficient



brought into alignnment with the slot 18. When the user inhales through the
nout hpi ece 20 the flow of air which this produces entrains powler fromthe
opened pocket, so that the powder is inhaled by the user. One way in
which this can occur is explained in nore detail below with reference to

t he enbodi nent of nout hpi ece shown in Fbgures 4a and 4b. Each tinme the
above procedure is repeated a further length of lid sheet is wapped around

the Iid \Ahfiﬁirtlfoxanéfathw tmfar érﬁ”&t hy ofwdpsereheehet Maes sidpes 12

through passage 33. | eaf spring 29 therein ensures that the base
sheet is caid edxp@sandhéoeﬂanwnw\a@f othé hpogkét af whicrchigieeing. One
effect of winding up the lid sheet on the lid wheel 14 is that the external
di anet er ofbrdweghiheihtel akidimersthaetthwothne gl ek, gr adual |y i ncreases.

Wre it not for the use of a slipping clutch to connect the gear mheel‘ﬁ%
to the |id wheel Whien htbewmsied hintakem thronght the sddysiece operati ons
of the lever 24 would try to cause a progressively |onger length of lid
sheet to b&hgufidown 96 eA& |Whichhethis prrdugespepgraiascPSederonever,

avoids this effect, the clutch _slipping each tinme by an annunt suff|C|ent
to ensuretﬁﬁﬁmfﬁkeeFQPFe9p§HQHQE1(ﬁ°t?¥@Fe§BP PRQ brhaled  sheet

wound on '%}P %ﬁ' selgeequal bRe! r%?a)?' til(':lhw 1<§tpetgggkeéasn occur is

explained in more detail below with reference to the
embodiment of mouthpiece shown in Figures 4a and 4b.

Each time the above procedure is repeated a further o
length of 1id sheet is wrapped around the 1id wheel 14

and a further length of base sheet enters chamber 12

through passage 33..- The 1leaf spring 29 therein

ensures that the base sheet is coiled up and does not

snag on the wall of the chamber 12.

One effect of winding up the l1id sheet on the 1lid
wheel 14 is that the external diameter of the wheel
plus the sheet wound thereon gradually increases.
Were it not for the use of a slipping clutch to connect
the gear wheel 25 to the 1lid wheel 14 this would have
the result that successive operaﬁions-of the lever 24
would try to cause a progressively longer length of 1lid
sheet to be wound on to the 1lid wheel. The slipping
clutch 50, however, avoids this effect, the clutch
-slipping each time by an amount sufficient to ensure

that for every operation of the lever the amount of 1lid



Fi gures 4a and 4b show a portion of the index wheel 16 with a pocket 2

therein, in conjunction with a nouthpiece which differs slightly fromthe
nout hpi ece 20 shown in Figures 1 to 3, and which is denoted by reference
numer al 120. The nout hpi ece 120 has air inlets 140, to which reference
in general terns has al ready been nmade injgonnection with Figures 1 to 3,
and a central powder outlet 119, one end of which is open to the pocket 2

and the other shnéedf wolingh cipens préeisdeyi 8HARILOROtHEp 1BEH hpiEegBel20.
When a user inhal es through the nouthpiece 120 this causes air to flowin

t hrough t he i nbetketd02and t hence t hrough the pocket 2, into the powder
outlet 119, and out through the nouthpiece 120. By thus directing
the f{ow of air throBgures peckand?dbefshewent paerticnnoéntthef ipdeter in
t he rflow is achieved, with consequent efficient enptying of the

pocket . wineel b6t Wpkbce pPacketi2 theweinedinweenivuetironwithi a
inlets 121, shown here by way_ of _ exanple as being four in nunber, which
open tangenti aPPYthREceh¥hish hifdars singhtive fixonr thmameythpiece drawn

into the nout hpiece not only.thro the air inlets,140 ,but_  al so.through
Ithe air inretgb I oy %ﬁgurﬁg?qeng‘érslng% oﬁ%ﬁcPhéslun‘F%‘?%é‘ﬁng "

produces a s £L8ence L0 361 N NEhRS dGuhSIELE LS P HEE" asx
.inlets 140, to which reference in general terms has
already been made in connection with Figures 1 to 3,
g/ and a central powder outlet 119, one end of which is
open to the pocket 2 and the other end of which opens
into the interior of the mouthpiece 120.

When a user inhales through the mouthpiece 120
this causes air to flow in through the inlets 140 and
thence through the pocket 2, into the pbwder outlet
119, and out through the mouthpiece 120. By thus
directing the flow of air through the pocket 2,
efficient - entrainment of powder in the airflow is
achieved, with consequent efficient emptying of the
pocket. The mouthpiece 120 is provided with
additional air inlets 121, shown here by way of example
as being four in number, which open tangentially into
the mouthpiece. When the user inhales air is drawn
into the mouthpiece not only through the air inlets 140
but also through the air inlets 121, .and the air

entering through the inlets 121 produces a swirling



within the airflow and reduce the extent to which powder is deposited on
the inside of the nouthpiece. This also helps to break up any aggregates of
powder which may be present in the blister. An alternative clutch

arrangenment is shown in Figures 25 to 29. In this, the index wheel 16 and
the lid wheel 14 have respective toothgd gear wheels 63 and 64 secured to
them for rotation therewth. The direction of rotation is indicated

by arrows idirff18w ewkichCamlphees Q§1§@§1&£90tﬂme§ur&fé?ggge&t h the

teeth being provided continuously all the way round the sur and at a
constant piwitthin Bhecoatir&3bw tSRagepsavbec!tifd & chtt oebheghsuhf ace 66
fromwhich sone teeth are mssing by virtue of the provision of radially
extendi ng peiwiter £8. deposilesl conciieer bisiaé vifdttheof meathpsket . at the

surface 66 is equal to one tooth pitch. The draw ngs show three such -
sl ots, but Thisshalsd belpsdcrat bvdakhatp tdmy e agguredgaitest asfl pewdae sl ot
t wo slots or, nore than three slots. To one side of each of the slots

67, in facthigh Maymke RERSERY oin Lhedakigkerd in the direction of
rotation of the gear wheel 64, a toothed section 68 is defined between the

slot 67, and a r dhtarnatgye  cimtch,dparapgenent edg oshewph dhit 69

communi cat %slgvl\{rtehs % leoerthU .re '7]911 this1 ,3 the index wheel 16 and the

'1id wheel 14 have respective toothed gear wheéls 63 and

64 secured to them for rotation therewith.. The
direction of rotation is indicated by arrows in Figure ;;
27.

Gear wheel 63 has a toothed surface 65, with the
teeth being providedlcontinuously ali'the way round the
surface 65 and at a constant pitch.. By contrast, the
gear wheel 64 has a toothed surface 66 from which some

‘teeth are missing by virtue of the provision of
radially extending slots 67. The circumferential
width of each slbt at the surface 66 is equal to one
tooth pitch. The drawings show three such slots, but
it should be understood that there could instead be one
slot, two slots, or more than three slots. To one
side of each of the slots 67, in fact upstream of each
slot as considered in the direction of rotation of the
gear wheel 64, a toothed section 68 is defined between
the slot 67, and a narrow slit 69. The radially inner

end of each slit 69 communicates with an aperture 70,



so that each toothed portion 68 is connected to the remai nder of the gear

wheel 64 only by an arm 71. The gear wheel 64, or at |east those portions
t hereof which provide the arns 71, is made of a material which permts
the toothed portions 68 to flex resiliently back and forth in a
circunferential direction. The rest posj4ion of the portions 68 is as

shown in the drawi ngs, but when a force is applied to a portion 68 in the
direction of rebattigdt olealdhe f66thedepbréiont heB post icohrEdtea BOvVEh:O as
to close the gap 67 at the radially outer end. This has the effect that a
tooth is then tremaindgr it thie plearcwmiicell Bleonlyt b§7 abubrat 7lhe emMheof t he
siit 69. Wien the circunferential force applied by the gear wheel 63 to the
gear -’éel 64 geapewbged Hriadctreat deastetbosehportionsd thereiosn¥hdgh enai n
in th rest positions and the gear wheel 64 behaves just as if it had a
cont i nuous t ooPHON idigr f £be | pKBSt hal, ofiggeBadgheef H3material Hyhdely, f
the |oad exceeds, a predeterm.ned val ue, each tine a toothed_section 68
meshes with t hEeFEdtS\WERE dPqthed HBVEEPEFr &fhf EPentlex | yoed 1dedd Yup t he

slot 67 at its,ou er end antg_aopen the.s Thi s novene of the

t oot hed secti oR §PEEN R ébuﬁ*r?BmFﬁﬁerb?% SREEFTASD t he ect of
producing slippagg %oéi@lgﬁarof"‘%eé Bortibhs’ @ePefd L2 difdfainVisel 69

equal to one
drawings, but when a force is applied to a portion 68

in the direction of rotation of the gear wheel 64, the
&z portion 68 can move so as to close the gap 67 at the
radially outer end. This has the effect that a tooth
is then "missing” not at the end of the slot 67 but at
the end of the slit 69.

When the circumferential force applied by the gear
wheel 63 to the gear wheel 64 is below a predetermined
level the toothed portions 68 remain in their rest
positions and the gear wheel 64 behaves just as if it
had a continuous toothed. surface like that of gear
.wheel 63. : However, 1if the 1load  exceeds a
predetermined value, each time a toothed section 68
meshes with the gear wheel 63 it is moved
circumferentially to close up the slot 67 at its outer
end and open the slit 69. This movement of the
toothed section 68 by'a distance equal to the tooth
pitch has the effect of producing slippage of the gear

wheel 64 with respect to the gear wheel 69 equal to one



14 tooth pitch. In this way, the illustrated arrangenent is able to
permt a total slippage of the gear wheels with respect to one another by a
maxi nrum of a di stance equal to three tinmes the tooth pitch per revol ution
and hence a correspondi ng slippage of the Iid wheel and index wheel wth
respect to one anot her. As wi Il be gppreciated, providing nore or fewer
t oot hed sections than the three illustrated will permt nore or |less than

this maxi WBStA RPAEEH, A BECORLs ﬂ@?@ﬂ@nillﬁét{:%ésdi ggehﬁghaentdevi ce

according to the invention is shown 1n Figures . IS i's 1 ntended for
use wWith a pdrap1d0to Pevnial 4 OtbbR1SENiPpagesest ithd hgedir GheenBodi nent
except as regards the spacing of the pockets (for which see bel ow). In =
many respegith téspestctondonenhaditiiert hyesemaeamimeofi astdiethadenent , ~and
conponents in the second enbodi ment which correspond in general terns t
particul ar equpbnént sthiree htihesstthentookbtienpisch geeot rdvbyuthensane .
reference nunerals, but with the addition of 200. The nmain difference

bet ween t heand rheneehadeoxresperding sbipproendbdthenlifdswhiagl Andt he

| atter there is no index wheel corresponding to the index wheel 16 of the
first enbodi®dex wheel with) respeft 4R|cnegaBPthRE-stridF1Wild BRsure that
each operation of the_| ever ggvances the strip by an anpunt e%ual to the

pitch of t RPRERRERESd; SPEONAEIBY MPTL (% FPURE| Jroothed sections

than the three illustrated will permit more or less
than this maximum slippage.

A second embodiment of the inhalation device &J
according to the invention is shown in Figures 5 to 9.
This is intended for use with a strip 201, similar to
the strip 1 used in the first embodiment except as

regards the spacing of the pockets (for which see
below) . In many respects the second embodiment
resembles the first embodiment, and components in the

second embodiment which correspond in general terms to
particular components in the first embodiment are
denoted by the same reference numerals, but with the
addition of 200. The main difference between the first
embodiment and the second embodiment is that in the
latter there is no index wheel corresponding to the
index wheel 16 of the first embodiment. Instead,
indexing of the strip 1, to ensure that each operation
of the lever advances the strip by an amount equal to

~ the pitch of the pockets, is achieved by a resiliently



15 flexible arm 250 termnating in a tooth 252 whi ch engages between

adj acent pockets. Each tinme the lever 224 is operated the arm 250 is
resiliently depressed as a pocket slides past the tooth 252 thereof, and
the tooth then springs back into engagenent with the strip to the rear of

t he pocket which has just passed it. It wig be appreciated that, as in the
case of the first enbodinent, the dianmeter of the lid wheel 214 with the
lid sheet therebexilbhduadiny 25 eseemidating opAr ad i Aooth S2Bee @’hikhppi ng
clutch cannot be used in this enbodi nent the effect just described is
conpensat ed byehgageg béatweencadjacént hpopkekst s 2Egchdbameythaclewerng
ttowards the rear end of the strip. One other difference which will be noted
bet wegh the fi224 dmdoperahedchbecan280 is raailienthy fepressedeas

chanb%fs 211 and 212 forma_single conposite chanber, unlike the separate
chambers 11 an PPoketk helidest Pamfodthenitooth iy Ehererifs A hBe be

so, and the first. enbodi nent .could use a single conposite chanber and the
second embodi HEAREEoRPAN SETiBgE FACK: MR SIS TUPES Yotk otk SHBIPa
LI S Ot R o b BR oY RS AR R BB Sieh Br RSB Rn g0 et
components in the segond;qqbqell ngoL, 8L £ R0 LDY ddCiRaThe SLLLENGE
nunmeral s but with the
the first embodiment, the diameter of the 1id wheel 214
with the 1id sheet thereon gradually inﬁreases during
operation. Since a slipping clutch cannot be used in
this embodiment the effect Jjust described is
. compensated by having the spacing of the pockets 2
gradually increasing towards the rear end of the strip.

One other difference which will be noted between
the first and second embodiments, is that in the latter
the chambers 211 and 212 form a single composite
chamber, unlike the separate chambers 11 and 12 in the
first embodiment. However, this need not be so, and
the first embodiment could use a single composite
chamber and the second embodiment could use separate
chambers.

Figures 10 to 12 show a third embodiment.  1In
many respects this resembles the second embddiment, and
components in the third embodiment which correspond in
general terms to components in the second embodiment-

are denoted by the same reference numerals but with the



16 addition of a further 100. One difference which will be observed between
the second and third enbodinents is that in place of the lid wheel 114 a
pair of wheels 314a and 314b are enployed, with the lid sheet being gripped
in the nip between the wheels 314a and 314b, which act as a mangl e.

These wheels are knurled or ot'hervgﬂé_e roughened to inprove the grip
bet ween the wheels and the Iid sheet he used |id sheet is not wound up

but is fed é@aptgoﬁhgﬁbgrfﬁ}@he§olbbat no problemarises, as it does in the
first two enbodinents, with the |id wheel attenpting to w nd up

progressivel y | ongre Gepgepeneé whicRSwoDE! Bbi eBsebveiepdeyien €nat i nues.
Figure 11 shows the nout hpiece to be of a sonmewhat different design to that

shown in Fisgecesd4andncthird emBbdimentipiiecethst shawplaceayfnghe single
air inlet 340 in place of the pair of air inlets 140, and the powder ounet
119 of Figutdéd 4thesld Al4 sarepadredhHywheedst hplése pod t i3daslaref reduced
width. It should be understood, however, that the device shown in Figures
10 to 12 coRmpleyedpdwitdd the akid oshaebr peinge arimpadplrectheondpcl osel y
resenbling Figures 4a and 4b._ Figure 10 shows the device as being provided

with a hi nde@teessr e, whrels lé@/ePnéou?H"'Be WifReAd%r aS t Rer of the

fwsttW)eMmdnEMS ur
i Thesg Wheels are knurled or otherwise

roughened to improve the grip between the wheels and
the 1id sheet. The used 1id sheet is not wound up but
is fed into a chamber 313, so that no problem arises, _;}
as it does in the first two embodiments, with the 1lid
wheel attempting to wind up progressively longer
lengths of 1id as operation of the device continues.
Figure 11 shows the 'mouthpiece "to be of a
- somewhat different design to that shown in Figures 4a
and 4b. The mouthpiece is shown as having a single
‘air inlet 340 in place of the'pair'of air inlets 140,
and the powder outlet 119 of 'Figures 4a and 4b 1is
replaced by a mouthpiece portion 319 of reduced width.
It should be understood, however, that the device shown A
in Figures 10 to 12 could be modified so as to
incorporate a mouthpiece more closely resembling
Figures 4a and 4b.
Figurello shows the device as being pfovided with
a hinged cover 360, and such cover could be provided

for either of the first two embodiments. - Figure 12



17 shows the device as having a w ndow 370 t hrough which indicia on the
strip can be vi ewed. By printing the strip with nunbers or other indicia
which correlate with the nunber of pockets from which powder has been

di spensed, or alternatively is to be dispensed, the user is provided with
an indication of how many doses have beenj4ised or, alternatively, how nmany
doses renain. Anot her possibility is to use a dose counting device driven

by one of the ghehwd! itk CQEPOOENEE Baviigy i hal AdbRN3devittGough twishaul d be
noted that simlar indicia and neans for view ng those indicia could be
provi ded in alindidaerodthenstripi gahedel I iawekh. shoBya gridmitiieig efHwdi nent
ef the invention. This is simlar in the principle of its operation to
the fiTst enbedimigntwithd modpEarsents othdhe ihdictia ewhbdhnmerdrndliatie
correspond in general terns to conponents in the first enbodi nent are

denot ed by t haviddnethefnumber afinpogketsutfyon hwhhehapowdesn hafs 488n As in
the first enbodi ment, the device receives a flexible strip, here denoted as
401, conprisi fspapgad,shest ddrrmatively pdekeke »e2 dicraRfpAed TR a i d
sheet 404. The styip 401, .is shown nost clear]y in_Figure 35. The lid
sheet 404 has B$9%ol° 4BEAVidedeWith @Re Jt"é%’d??ﬁ“éh@f hE‘gHoF“aF’Jr dGReRenent

over a post 4L£%e been used or, alternatively, how many doses

remain. Another possibility is to use a dose counting

device driven by one of the rotating components of the
b inhalation device. It should be noted that similar
indicia and means for viewing those indicia could be
provided in all the embodiments.

Figﬁres 13 to 16 show a further embodiment of the
invention. This is similar in the principle of its
operation to the first embodiment, and components in
the fourth embodiment which correspond in general terms
to components in the first embodiment are denoted by
the same reference numerals but with the addition of -
400. |

As in the first embodiment, the device receives a
flexible strip, here denoted as 401, éomprising a base
sheet 403 in which pockets 402 are defined and a 1id
sheet 404. The strip 401, is shown most clearly in
Figure 35. The lid sheet 404 has a loop 404a formed at
the leading end thereof for engagement over a post 471la

extending upwardly from a toothed wheel 471 (described



extending upwardly froma toothed wheel 471 (described bel ow) . The
base sheet has a | ead portion 403a of reduced wdth for engagenent in a
slot 470a forned in the base wi nding wheel 470 (described bel ow) The
| eadi ng end portions of the base sheet and |lid sheet are not seal ed
together, as can be seen in Figure 35. jfie body 410 conprises a base 410a
and a top 410b both of generally circular shape. Wien the device is

assenbl ed tfig) Ba§e angnkORALE %B_%Qtfil?];lé‘dat opeldeorthiorPoslys defjgnes a

single internal Chanber within which the strip 4017 s housed and within

whi ch are algqubessed@nvest didabehetnNdinnG U1 sPCa9680 FBRREONR POf the
lid sheet 404, a base w ndi ng wheel 470 and an i ndex wheel 416. The i ndex

wheel 416 igh8olbawe andrRlirindekeedt chzd Wikalcrided sbbobwgd Wi then it. All
the wheels just nentioned are mounted in the chanber defined by the bodys
for rotati ohebdimgermnt pothiomspeft tHwrbase sheetWank¥Obids sidetched to
the body 410 and engages the teeth of the base w nding wheel 470 to prevent
t he wheel nsvenpotinsealedktirgethelusasnscan hg sleen time Fdoune %L can only
proceed forwards through the device. The |lid w nding wheel 414 is fornmed in
two parts, nanel yThet b8aNed1RhEoPPrisesa hgseediifad ANdaRd tRPsKHi0b 473, and

a col |l apsi bl e wheel 474 having a hollow central shaft 475 and a plurality
of resilienPokh ©f generally “circular shape. When the device 1is

assembled the base and top are snap-fitted together.
The body defines a single internal chamber within which
the strip 401 is housed and within which are also
housed a wheel 414 for winding up the used portion of
thé 1lid sheet 404, a base winding wheel 470 and an
index wheel 416. The index wheel 416 is hollow and an
index ratchet wheel 422_is housed within it. All the
wheels just mentioned are mounted in the chamber
defined by the body, for rotational movement with
respect thereto. A pawl 470b is attached to the body
410 and éngages the teeth of the base winding wheel 470
to prevent the wheel moving anticlockwise, thus
ensuring that the strip 401 can only proceed forwards %
through the device.

The 1lid winding wheel 414 is formed in two parts,
namely a toothed wheel 471 having teeth 472 and a shaft
473, and a collapsible wheel 474 having a hollow
central shaft 475 and a plurality of resilient arms

476, for example, as shown, eight such arms, extending



476, for exanple, as shown, eight such arns, extending 19 fromthe
central shaft 475 each at an angle to a radius. The t oot hed wheel 471 has
a lug 477 which engages in a correspondi ng notch in the shaft 475 so that
the wheels 471 and 474 rotate in unison. The hollow i ndex wheel 416 has
external teeth 478 which mesh with the teeth of the base w nding wheel 470
and the teeth of the wheel 471. Ratchet teeth 479 are fornmed on the

internal walls @fof hehdndexnehael 4dfreangd;d h%aicﬁdeétra&ﬁh%g‘f“x‘%ee%o“@ has
two pawl s 480 which engage the ratchet teeth 479. The device further

conprises a | ewedd Az, WhiTHe C@Bptheas wiiesl cuate il | a48ugv th7a dn@er tab
482, and an arm 483 which extends inwardly fromthe wall 481 and carries an
arcuate; array @ndapsd 44 aatcotrespaidingeniotcAhdnl ettss sBaptvaral | so
mounted to the centre of the base 410a for novement about an axis which is
at the centre dfhathethp twieels AH @nd K74 emtatd84in tdreigaet h 484 nmesh with
the teeth 485 on the index ratchet wheel 422. A manifold 486 provides
conmmuni cat i on bet weerTheé ke ckndgx heelhd odasy Bxtennal kretipist® 420.
The mani fold has a powder outlet 419 and al so has a passageway 487 to all ow

used |id strip Woich ek With tthe dkgethpoh i thevkase sandingjthesk 430 a

roller 488 and the teeth of the wheel 471. Ratchet teeth 479 are
formed- on the internal walls of the index wheel 416,
and the index ratchet wheel 422 has two pawls 480 which
gJ. engage the ratchef teeth 479.

The device further comprises a lever 424 which
comprises an arcuate wall 481 with a finger tab 482,
and an arm 483 which extends inwardly from the wall 481
and carries an arcuaﬁe array of teeth 484 at its distal
end. The lever is pivotally mounted to the centre of
the base 410a for movement about an axis which is at
the centre of the pitch circle of the teeth 484, the
teeth 484 mesh with the teeth 485 on the index ratchet

wheel 422. |
A manifold 486 provides_communication between the
chamber within the body 410 and a mouthpiece 420. The
manifold has a powder outlet 419 and also has a
passageway 487 to allow used 1lid strip 404 to pass to
the collapsible wheel 474. Optionally, a roller 488
may be provided to guide the strip 404 into the

passageway 487.



may be provided to guide the strip 404 into the passageway 487. 20 A
dose nonitor ring 489 having teeth 490 is arranged to be rotatable within

t he body base 410a. On its |l ower surface this bears indicia (not visible in
t he draw ngs) which can be viewed by the user through a window 494 in the
body 410. It will be noted fron1Figur§ 16a to 16d that the wi ndow can be
seen both when the cover 491 (see belom? Is closed and when it is open.

he ndicia ing celdde Chbftor®*AldY ady ABRLAY gg%suéhtﬁ'sow@er of

doses left (or the nunber of doses used, If p ering 489 is

rotated by a¢iradrdeditd e atatditle iWitHiOL ithd YooY bLWagesh by dhe teeth

478 of the index wheel. The device is provided under a cover 491 which is
pivotal |y mmstbowes isuarfaedy ¥ls bypeswansindficid ugnd82vasikie bogy top=.
410b and a corresponding |lug 493 on the body base 410a. The cover is =~
pi vot al betbheerawings) pwhichocaps hevviewdd ghye thé) usemhtlooudte
nout hpi ece is exposed and a closed position in which it is not, as is
descri bed morwindewy4Bdl dn the dpedwit 430, t HE uedll nbeeqatied cfwem 491 to
its open position and then presses on the finger tab 482 of the |ever 424
to cause | Fiounas el6a thee ledethptydine windowplcan the ise@dx bekkhet wheel

422 rotate which, ) )
when the cover 491 (see below) is closed and when it is

open. The indicia -indicate = either exactly or
approximately the number of doses left (or the number
of doses used, if preferred). The ring 489 is rotated w
by virtue of the fact that its teeth 490 are engaged by
the teeth 478 of the index wheel.

The device is provided under a cover 491 which is
pivotally mounted on the body 410 by means of a lug 492
on the body top 410b and a corresponding lug 493 on the
body base 410a. The cover is pivotal between an open
position (shown in Figure 14) in which the mouthpiece
is exposed and a closed position in which it is not, as
is described more fully below.

In operation, the user moves the cover 491 to its A
open position and then presses on'the finger tab 482 of
the lever 424 to cause it to move as the lever pivots.
This makes the index ratchet wheel 422 rotate which,
via the pawls 480, causes the index wheel 416 also to
rotate. Rotation of the index wheel 416 produces

rotation of both the base winding wheel 470 and the 1id



via the pawl s 480, causes the index wheel 416 also to rotate. Rot ati on
of the index wheel 416 produces rotation of both the base w ndi ng wheel
470 and the lid 21 wi ndi ng wheel 414, thus peeling the base sheet and
|id sheet apart over a distance sufficient to expose a previously unopened
pocket 402 opposite the end of the powder,putlet 419 in the manifold 486.
The patient can then inhale through the nouthpiece, as in the preceding

erbodl ment s, SHGAIRY Y0P, | Neldle G081 fhOBn8! phie dBdeRe AP phpVN 1N

Figures I6a to evice 1s Ini position I n Figure 16a.

The finger ta@hdge 058596 |V 424ai stahckhisuft fdifent &d eéﬁgssé%@
formed in the body 410 (seen nore clearly in Figures 16b and 16c). The

cover: 419 is heledigughiyornidpeifed odiasty 449 bppbstiteedhantdnd ankwite, a
recess/410c being provided in the periphery of the body to enable the user
to insert a fipogder @utilkits 419r fas¢he Tamideliccade. t e mateierito ¢dre
partly open position shown in Figure 16b. During this process the |ever 424
remai ns stat i diheny imhialler ddprecght dhieh moudheriets,. .dhiin ithe@receding t he

| ever being provided internally with a resilient arm424a the tip 424b of
whi ch engages embpoglimeadss 491a in the cover 491. The arm 424a is attached

to the lever 424 via a cylindrical nenper 424c. As viewed in Figure
' Successive stages in the operation of the device

are shown in Figures 16a to 16d. The device is in its

closed position in Figure 16a. The finger tab 482 of
\_ the lever 424 is at this stage in a recess 482b formed
in the body 410 (seen more clearly in Figures 16b and
16c). The cover 419 is held stationary as the body 410
is rotated anticlockwise, a recess 410c being provided
in the periphery of the body to enable the user to
insert a finger for this purpose. The device is thus
moved to the partly open position shown in Figure 16b.
During this process the lever 424 remains stationary
with respect.to the cover 491. This is achieved by the
lever being provided internally with a resilient arm
424a the tip 424b of which engages in a recess 491a in
the cover 491. The arm 424a is attached to the lever
424 via a cylindrical member 424c. As viewed in Figure
16a, the arm 424a extends anticlockwise from the member
424c over an arc of about 90°. The cylindrical member
424c is guided in an arcuate SIot 4104 formed in the

body 410. The slot 4104 extends through an arc of



16a, the arm 424a extends anticl ockw se fromthe nenber 424c over an arc of
about [err]. The cylindrical nenber 424c is guided in an arcuate slot 410d
formed in the body 410. The sl ot 410d extends through an arc of 22
about [err], and in Figure 16a the nmenber 424c is shown as being
approximately half way along its Iengtt&2 In Figure 16b it is shown as
being at one end. The user continues torotate the body 410 fromthe
osition s L N4 Ehqur : j 1 .n,Ei, gQut Durin
p NP8t 1160 St i | Gl SHOHBed N454815E LGy g

this further rotatron’tip 4 0 e arm a junps out o e recess

49la.  Thigs 0BeYhy REFHESEMNLIY THEL FEFRYT 242G At HNfefgh Of fhe sl ot
410d, novenent of t§he body 410 cg[rri es the9rrgnb%g{r§; 424c vm'e't It inp’an

anticl ockwi Big@li-é etéboitaid BR6WR asnpelifigt e ahe éAda | i kew se to nove~.
anticl ockwi se. The user then noves the |ever 424 by pushing on the finges

tab 482 to cause Thet asent atentimies otloni setdte othe HwIYOos1d i Eromhown in
Figure 16¢c to the position shown in Figure 16d where the finger tab 482
re-enters the peosition 48@Wwn in Higyurs ehéb thuthef posdedoni badwhot h
expose the nout hpi ece 420 and open a fresh blister. The device is
t her ef ore nb Faguyef d6Q-he BuBingothikalfairtiferrrotationmethbpdy24b0 is
rotated cl ockwi se, the |ever 424 noving in unison with the body, to bring
t he of the arm 424a jumps out of the recess 491a. This .
occurs because, with the member 424c at one end of the
slot 410d, movement of the body 410 carries the member
424c with it in an anticlockwise direction and hence W
compels the arm 424a likewise to move anticlockwise.
The user then moves the lever 424 by pushing on the
finger tab 482 to cause it to rotate anticlockwise
through the position shown in Figure 16c to the
position shown in Figure 16d where the finger tab 482
re-enters the recess 482b. . The steps thus far
described both expose the mouthpiece 420 and open a

fresh blister. The device is therefore now ready for

the user to inhale.

C

After use, the body 410 is rotated clockwise, the
lever 424 moving in unison with the body, to bring the
device back to the position of Figure 1l16a.

It will be noted that the collapsible wheel 474
in effect: assumes the function of the clutch in the
first embodiment. As more 1lid sheet is wound onto the

wheel 474 the arms 476 gradually flex inwardly, and the



device back to the position of Figure 16a. It will be noted that the

col | apsi bl e wheel 474 in effect assunes the function of the clutch in the
first enbodinment. As nore |lid sheet is wound onto the wheel 474 the arns
476 gradually flex inwardly, and the 23 effect is to keep the external

di anmeter of the reel of wound up lid sheetzfubstantially constant, while
the internal diameter thereof gradually decteases. |nstead of the wheel 414

with its col | apsidlg Wieelo 4doh (ehe QPESLLP h9alSolNB Al MYV Ge

structure shown in gure 30 or” that shown In Frgures 3

principle of (RRSIAtHEN 1 sh&er SEGHSEHAEiaNYN ddhdi¥ e sflihe 8o/
simlar to that of the clutch arrangenent shown™in Figures 25 to 29. The

structure of Fijgitledn¥] @IENEtRES thee 0T TR 1350 etttk . The
conpoent 800 conprises a generally cylindrical hollow housing 802 open
at its lower end and Irwteadar ofiatthear whgelof41£etti tR03its ThwlQHpsidsre 802
has a sl ot 804 extendi ng through the upper surface thereof, and a post 805
for receiving mihedleadiig drtd dis t posksidlehedio ulee dheporditter8itive
conprises a disc 806 provided with three arcuate arrays of teeth 807, and
an upri ght nens&rwgdireisheimglupRagure BS0omn hehat sshews. inTiRiguxdser 808

Is formed of a material, exanple a plastics_material, which is resilient in
31 and 3la. The principle of operation of the

structure shown in Figure 30 is very similar to that of
the clutch arrangement shown in Figures 25 to 29. The
\W/ _ structure of Figure 30 comprises two components 800 and
801. The cdmponent 800 comprises a generally
cylindrical hollow housing 802 open at its lower end
and three arcuate arrays of teeth 803. The cylinder
802 has a slot 804 extending through the upper surface
thereof, and a post 805 for receiving the leading end
of the lid sheet. The component 801 comprises a disc
806 provided with three arcuate arrays of teeth 807,
and an upright member 808 extending upwardly from the
disc 80s6. The member 808 is formed of a material,
example a plastics material, which is resilienﬁ in
torsion.
The two ¢omponents 800 and 801 are snap-fitted
" together so that the upper end of the member 808 is
received in the slot 804 and cannot rotate with respect
thereto. The arrays of teeth 803 and 807 are coplanar

and alternate with one another. The teeth 803 and 807



torsion. The two conponents 800 and 801 are snap-fitted together so that

t he upper end of the nmenber 808 is received in the slot 804 and cannot
rotate with respect thereto. The arrays of teeth 803 and 807 are copl anar
and alternate with one another. The teeth 803 and 807 24 mesh with the
teeth 478 of the index wheel. Each arr§¥ 807 is separated fromone of the
adj acent arrays 803 (but not fromthe her) by a gap equal to one tooth.

Thus, ther e C f o] i aroynd. t he _assenbl ed

arrays. %'eeggahus&eﬂ{rﬁgugn%%ee?ﬁgoﬁéga%Pmé ?%&?%Ar‘g%%%l t eGP sBEBBY is free
to nove ba nglg f ' paskt i ' ' : Qﬂ8§ e ch on one
side of a Sggﬁeg?i%%hgf?§§M§8gr§%dggépéﬁ?t$gﬁmgﬁaaﬁ%c% the d%%ssgge each on

the other sigif Oho® FeSREHhie'btHIEY BP7a ggb\?vit 1thf‘oe$ﬁ@%oﬁ£hpr0duc.;hﬂg

sl i ppage of the structure shown in Figure th respect to the Index &/
wheel . The THug/Ct théréhewe ithifegugapsd]} igach SbfPRBhed tddtithwidengonpri ses

two conponents 810 and 811, snap- fitted together. The conponent 810
conpri ses araganerthey andemislidd ahrbaysi ng BdCaapentak ineandeavegognd and
havi ng a post 813 for receiving the | eading end of the Iid sheet. The
interior ofcamheflexisimgtergies, ptbhei ddécnisios lisndirteali talhgvexbackli ng
serrations 814, :
and forth between a position in which the gaps are each
on one side of a respective array 807 and a position in
which the gaps are each on the other side of a
respective array'807. This has the effect of producing -
slippage of the structure shown in Figure 30 with
respect to the index wheel.
The structure shown in Figure 31 is a slipping
clutch. It comprises two components 810 and 811, snap-
-fitted together. The component 810 comprises a
generally cylind:ical housing 812 open at its lower end
and ﬁaving a post 813 for receiving the leading end of
the 1id sheet. ' The interior of the housing 812 is
provided with longitudinally extending serrations 814,
as can be seen in Figure 31la. .The component 811
comprises a cylinder 815 which extends upwardly from a
disc 816 provided with teeth 817. The teeth 817 mesh
with the teeth 478 of the index wheel. The cylinder
815 is provided on ‘its outer surface with a pair of

- pips 818 which are in interfering engagement with the

serrations 814. When the rotational force applied by



A

as can be seen in Figure 3la. The conponent 811 conprises a cylinder 815
whi ch extends upwardly froma disc 816 provided with teeth 817. The teeth
817 mesh with the teeth 478 of the index wheel. The cylinder 815 is
provided on its outer surface with a pair of pips 818 which are in
interfering engagenent with the serrations,814. \Wen the rotational force
applied by 25 the conponent 811 to the 2 nponent 810 is bel ow a

det er m ned t - ’
predet erm ne %%‘éebnggﬁeﬁewrtt% ][gf)@ ecé%%?lél aalm\sig;m]?eim a

cylinder is a materrial, I exa erral, which

can deform radiro?éd)étéﬂﬁﬁﬁa?n 1ebe1r okRk! OEéJn?éRéﬁ@se)&C&@éet R&gether.

pr edet er m ned vel such defornation takes place, permtting the pips 818

to nove® over thRweRidE! | ke 8E{1ifkkRoudl | RaliBe efbosli MRtew{aT] JWSHs 13
to 16~with or without the nodifications of Figures 30 and 31, the base
sheet is wound examd e lplasties materieatl, whHidhs cael qesfass aradifaylyi here
also to be a slipping clutch or the like between the index wheel and the
base w ndi ng wamd whEre theneitert iohatlhd diase edicedidsy thlee gdrédetsrcimesen
that initially the base sheet is wound up only very |oosely, and the

ti ght ness wit hlsviedh stueh slefiornad igoufakesc pdases dermidtipg dtheopips

wi t hout ever reaching an unacceptabl e |evel. In theory, the base sheet
coul d be wound & Fredos PRAT, thes |segpiatgons 814.

Although in the embodiment of Figures 13 to 16,
with or without the modifications of Figures 30 and 31,
', the base sheet is wound up as well as the 1lid sheet,
it is not necessary for there also to be a slipping
clutch or the like between the index wheel and the base
winding wheel. The diameter of the base winding wheel
is so chosen that initially the base sheet is wound up
only very loosely, and the tightness with which the
sheet is wound increases during operation but without
evef reaching an unacceptable level. In theory, the
. base sheet could be wound up precisely via a slipping
clutch or the 1like, with the 1id sheet being only
loosely wound, but in practice it is much easier to
wind up the 1lid precisely because it is flat and
because it is thinner than the base sheet.
Figures 17 to 20 show in diagrammatic form the
main operative parts of a device which has some
similarities to those shown in Figures 10 to 12, 1i.e.

it is a mangle device. However, it is to be understood



clutch or the like, with the lid sheet being only |oosely wound, but in
practice it is much easier to wnd up the lid precisely because it is flat
and because it is thinner than the base sheet. Figures 17 to 20 show in

di agrammatic formthe main operative parts of a device which has sone
simlarities to those shown in Figures 10 to 12, i.e. it is a mangle

devi ce. However, it is to be understood® 26 that Fi gures 17 to 20 do not

show a comp ' t hamher, for the . unused strip. and the used base
mat eri al be#ﬁ%go%‘i%g%s lgrr% né&ht S9 ntP ifr‘é’%o‘-’lii%ﬂ?igﬁ?cﬁeé’&ﬂeespond in
general ter t |,CU q?{g)o I n e [ t of Figures 10 to
12 are deno?ig% %y t e;ga!ﬁgiﬁre ere%ggts%gne?{éﬁg? Esj?éjvm 't\gseetgd %n of a

further 200pad&fiaflebsRgObmiit#etss Idodfordh€OPhi $83s2 RBbaiglnpheel s~
514a and 514b which havegrre?hi ng teet ho flg? med t her eonigngﬂ%ﬁé&\eg\gg as &

mangl e engaghght hedisedspbfanatiar i ?enera'ﬁ.hi St&BhS! | b | pakred ciihe 2
chanber 513. The wheel 514b is an idler wheel and is urged into engagenent

with the wheehpéidatdyia dargpresso@imenti oF Fbgukésh1acttso onzasedl rier 596
whi ch carries the wheel 514b. The wheel 514a has a ring of gear teeth 598
whi ch nesh déndtedebly Sthe f saned mefarencelerunkrall s51buthi wbtpercher ns t he
Same 1nAex aielon' OF & eurtner 200
addi a
The device of Figures 17 to 20 comprises a pair
of wheels 514a and 514b which have meshing teeth formed
thereon and which act as a mangle engaging the used 1lid W
material. This material is fed into a chamber 513.
The wheel 514b is an idler wheel and is urged into
engagement with the wheel 514a by a compression spring
595 which acts on a carrier 596 which carries the wheel
514b. The wheel 514a has a ring of gear teeth 598
" which mesh with teeth 597 formed on an index wheel 516
which performs the same indexing function as the index
wheel 16 in the first embodiment and is rotatable in a
chamber 515. The chambers are formed in a body 510 and
lids 530a and 530b are secured to opposite sides of the
chamber. Inhalation is through'ai mouthpiece 520. The
device is opérated by a lever 524 which turns the index
wheel 516 via a pusher arm 526.
The embodiment shown in Figures 21 to 24 is

another type of mangle device, but one in which both

the lid and base sheets pass through the wheels of the

\



wheel 16 in the first enbodinent and is rotatable in a chanber 515. The
chanbers are fornmed in a body 510 and |ids 530a and 530b are secured to
opposite sides of the chanber. Inhalation is through a nouthpi ece 520.
The device is operated by a |l ever 524 which turns the index wheel 516 via a
pusher arm 526. The enbodi mrent shown in Figures 21 to 24 is another type of
mangl e device, but one in which both the Iid and base sheets pass through
t he wheel s of the - 27 - mangle. The egbadi nent of Figures 21 to 24
conprises a body 610 defining a substantially circular chanber 611 and
having lids g%?argnd 612b secured thereto. = Wthin the chanber 611 an
it ndex wheel 613 and a base and Iid w nding wheel 614 are rotatably nounted,
the wheel s 613 andiildedivodifentef Feghifeshiah toeea Wanpmiesrot bedy
The iwdex wheel 613 has grooves 615, and a |id gripper wheel 618, rotatably
earried in agu raefrinifgi sa alsubstantied 1ydj etrotlabe chamhars 613, and
downstream of the manifold 616. A roller 628 is nounted behind the manifold
616 to gui de Hadwing dl $dse612B] arich| &l2} rspcedad| theretpded iFitinin chhdber
611, the nmain part of the strip being initially coiled up_around,the
i nt ernal wal Iche#mbdr Ghlrerindex m@e%a@%ga@ida c#aﬁﬁea%@rl-gdp‘&é’é@éng
bet ween gui de nenbers 622 and 623 _

wheel 614 are rotatably mounted, the wheels 613 and 614

having gear teeth which mesh with one another. The
index wheel 613 has grooves 615, and a lid gripper wheel
(o 618, rotatably carried in a carrier 619 is also mounted
adjacent the grooves 615, downstream of the manifold 616.
A roller 628 is mounted behind the manifold 616 to guide
the 1id sheet. |
Flexible strip 601 is provided in the chamber 611,
the main part of the strip. being initially coiled up
around the inﬁernal wall of the chamber. The leading
end of the strip passes between guide members 622 and 623
over part of the circumference of the index wheel 613,
with the powder containing pockets thereof engaged in the
grooves 615. At the point where the strip meets the
manifold 616 it is peeled apart, ahd the 1id sheet passes
behind the manifold and over the roller 628 whi:_Le the
base sheet passes between the index wheel and thé
manifold. After the manifold both sheets pass between
the index wheel and the lid gripper wheel 618, and are
gripped thereby. The front end of the strip is fixed in

the base and 1lid winding



over part of the circunference of the index wheel 613, with the powder
cont ai ni ng pockets thereof engaged in the grooves 615. At the point
where the strip neets the nanifold 616 it is peeled apart, and the lid
sheet passes behind the manifold and over the roller 628 while the base
sheet passes between the index wheel apg the manifold. After the

mani fol d both sheets pass between the I'ndex wheel and the lid gripper wheel
618, and agmyy aed thereby. The front end of the strip is fixed in the
base and Iid w nding 28 wheel 614. In use, the strip 601 is advanced by

‘rotating the inden Wirs! thy sHaS U1 dd Afarfdd BY arSePUSHE tRe M 626,
whi ch causes corresponding rotation of the base and1id w ndihg wheel. This

wi nds up tHmdexsatssel | iy means abfyal baserys2uhongha iaGhasséNtain 7

ti ght ness as the operation proceeds, but without, however, the tightnesss
ever reachié2$,arwhiahccpusiglse ¢eréspdinding d ratatiase she¢he dssseeel ed .
apart where the strip neets the manifold 616, presenting a fresh pocket of
powder to PRe défdaindincewheel. M4 atings up she \hase andolidpi ece 620.
Figures 32 tq_ .34 show an epbodinent of the invention incorporating, as a
further fedfditdalilygi tPSGHY ch thotigh cinereaging o t §ighénegsceasi ve steps

the operation proceeds, but without, however, the
tightness ever reaching an unacceptable level. The 1lid
and base sheets are peeled apart where the strip meets
the manifold 616, presenting a fresh pocket of powder W
to the powder outlet 617. Inhalation is wvia a
mouthpiece 620.

Figures 32 to 34 show an embodiment of the
invention incorporating, as a further feature, indicia
which instruct the user as to the successive steps
which the user is to take to operate the device.
Apart from the indicia, the device is largely the same
as the embodiment shown in Figures 1 to 3, and the same
reference numerals are used for the corresponding
components. However, _there are some additional “)
components, as will be _appareﬁt from the following
description.

The device shown in Figures 32 to 34 has a cover
700 which is pivotally connected to the remainder of
the device for pivotal movement about an axis 701.

The gear wheels 23 and 25 and the associated components



which the user is to take to operate the device. Apart fromthe indicia,
the device is largely the sane as the enbodi nent shown in Figures 1 to 3,
and the sane reference nunerals are used for the correspondi ng conponents.
However, there are some additional conponents, as will be apparent from
the follow ng description. The device showyin Figures 32 to 34 has a cover
700 which is pivotally connected to the renmai nder of the device for pivotal
novenent about 528 é&bérgglbyTHerGS§rw&@ieb§223 amfl i85 eaRenlBe o98$Othat ed
conponent s 29 are covered by a rear wall 702. Thi s extends over the
whol e of the reRblef dfhetwevirear o tmataevdbaw B ainh euéea&amag‘a
portion thereof is shown broken away for ease of understanding. h

| ever: 24 i s pralildescepthaasmaliupbetéphetberrof0ls shown bdokenhawaefl is

f orme®a cam 704. The extension 703 carries indicia in the form of
i'nstructi ons tforheasecof unddrstagwling.he | feadievEPERY COSERTOVIRRESS
BUTTON', "INHALE'. When the | ever 24, and hence the extension 703, are in

particul ar posWitbn@ara axcyprte extension Msse PRgandedae \Whebtef t BSough a
wi ndow 705 in the rear wall 702. The distal end of_the extensign _703
constitutes a BAYMSH Poccam Fhk- end Td¥e 19EESRRAID 2703 chBEELRBoANERE I

extension 703 ggrgﬁ§;f%toqggelnsZrac¥gggg %heQﬂgtJEer, in this case
the legends "“OPEN COVER", "PRESS BUTTON", "“INHALE".

When the lever 24, and hence the extension 703, are in

o particular positions a respective one of these legends
is visible through a window 705 in the rear wall 702.

The distal end of the extension 703 constitutes a

button 706. The end of the lever 24 remote from the
extension 703 carries a tongue 707 pivotal therewith.

Figure 32 shows the device in its rest position.

The legend "OPEN COVER" is visible through the window

705. If a patient now opens the cover 700 this brings

the device into the positioh shown in Figure 33. It

will be seen that the top rear edge of the cover has

struck the cam 704 and moved the extension 703 through

an angle such as to make the iegend "PRESS BUTTON"

visible through the window 705. If the user now

presses the button 706 this causes the lever 24 to

y rotate, thus opening a powder-containing container, as

described in connection with Figures 1 to 3. This

brings the device into the position shown in Figure 34,



Figure 32 shows the device in its rest position. The | egend "OPEN COVER' is
vi si bl e through the w ndow 705. If a patient now opens the cover 700 this
brings the device into the position shown in Figure 33. It will be seen
that the top rear edge of the cover has struck the cam 704 and noved the
extension 703 through an angle such aszgo nmake the | egend "PRESS BUTTON'

vi si bl e through the w ndow 705. | f the user now presses the button 706

this causegnt Reni@yernd4 1&géRd aveNHAES ORENkAE iD1ROVEIRFOEGAT iKY NY
contai ner, as described in connection with Figures 1 to 3. This brings
t he devi cewintiowt hesposi titowidlowdsbnbei geen $hat ind3khen poyididme | egend
"I NHALE" is visible through the window 705. It will also be seen that in
the positiofi ofFighrgur24 3#het htonguwaguz07 7 Protprudesidempwaydiay dl y. *"\
Accordi ngly, when the user, having inhal ed, closes the cover, the tongue
707 is strackopdiaglyy Wermorthehausenerbavitngf inhaledveclosescitheushes t he
| ever 24, with its extension 703, back into the position shown in Figure
32, once agfVAYealhegteRgupeddid 1&PERTEOVERY 18 Baddi %} agBd.thEhe device
j ust described nqt onl ives the shg -b -sbgp instructions to the user,
bug

t hus reducPREerReds; o €3 Cp¥EFent ngn fPusBe, 16YeTalkde Weitds it
difficult tor t02, RALISHT 7% USBabh® 5¥5CHY NBEsil3Bn shown in
Figure 32, once aéain causing the legend "OPEN COVER"
to be displayed.

The device just described-_not only gives the )
step-by~step instructions to the user, thus reducing
the risk of a patient being confused, but also makes it
difficult for the patient to use the device other than
in the intended manner, by virtue of the fact that the
button 706, once depressed, is not again accessible
until the user closes the cover and reopens it.

In the embodiments.deécribed-above, reference is
made to a mouthpiece. However, if the device was to be
‘'used for purposes other than oral inhalation some other

outlet would be employed, e.g. a nosepiece.



in the intended manner, by virtue of the fact that the button 706, once

depressed, is not again accessible until the user closes the cover and
reopens it. In the enbodi nents descri bed above, reference is nmade to a

mout hpi ece. However, if the device was to be used forl“ lnﬂﬂmﬁuﬁuntuu“han
oral inhalation sone other outlet would beygnpl oyed, u

31 111111 1121121121111112 CL M S* CLAIMS: 1. Ah i hhal at%i on
device for use with a medi canment pack in which at | east one container for
medi cament in powder formis defined between two nenbers peel ably secured

t o one anot her crAlIMsdevi ce conpri sing neans defining an opening station for
the said at | eaSt one container; neans for peeling the nmenbers apart at the
openi ng- station to open the container; and an outlet, communicating with

t he opPened container, through which a user can inhal e nedicanent in powder
formfromthe opened container. 2. A device according to claim1,

adapted for use where the said two nenbers are two sheets. 3. A devi ce
according to clai m 2Anadihatptipn (devifer £Qheusfesticn é‘]e&’rg’ci’t“@"é’neet s

whi ch define a rali of nedi canent. contai pers spaced al.qn Iength
ther cof . the dBBFke eyt F GLEPRF (A ORFRineE fof medisiment

powder form is defined between two members peelably
secured to one another, the device comprising means
defining an opening station for the said at least one
w container; means for éeeling.the members apart at the
opening station to open the container; and an outlet,
.communicating with.the opened container, through which
a user can inhale medicament in powder form from the

opened container.

2. A device according to claim 1, adapted for use

where the said two members are two sheets.

3. A device according to claim 2, adapted for use
where the sheets are elongate sheets which define a
plurality of medicament containers spaced along the
length thereof, the device being provided with indexing
means for indexing each container in <turn in

v conmunication with the outlet.

3

4. A device according to claim 3, adapted for use



means for indexing each container in turn in conmunication with the outlet.
4, A devic aim 3, adapted for use 32 where one of the
sheets is a bilmmmmlnmmruﬂ"a plurality of pockets therein, and the other
of the sheets i*'s & Itd 'shéet* each pocket and the adjacent part of the |id
sheet defining a respective one of the gpntainers, the device conprising
driving neans for pulling the lid sheet and base sheet apart at the opening
station. 5.wherd Usyveécemcededi BHebOsCl & MA, paker eifedhe lﬁﬁ}ﬂ;éjjr ivi ng
means conprises lid -driving nmeans for pulling the lid sheet. 6. A

devi ce accaphunglityclat mpbokiets thepeifi Ntamdr @hal abtRetrnNdsx wWhgel having

recesses therein, the wheel being engageable with the nedi canent pack so .
that the retheses dachar deigl veheet espacth veogkeketand’.the Addacest 5
according to claim®6 as _dependent on claimb5, wherein the index wheel ake

the Iid driRR¥y Afatheaddd mhaetodatinina @ t hespedeivet aheonfothene *
correlates with the rotation of the other. 8. A devi ce according to

claim7, V\/_r%?‘é?%“t‘ﬂﬁsi nddie wee¥icendePPRr dsingndrieirg ameans eformnect ed
by a sli pp'ﬂ'&ﬂ#&‘:%e 1lid sheet and base sheet apart at the

opening station.

5. A device according to claim 4, wherein the said
‘driving means comprises 1lid -driving means for pulling

the 1id sheet.

6. A device according to claim 4 or 5, comprising a
rotatable index wheel having recesses therein, the
wheel being engageable with the medicament pack so that

the recesses each receive a respective pocket.

7. A device according to claim 6 as dependent on
claim 5, wherein the index wheel and the 1id driving
means are interconnected so that the rotation of one ~/

correlates with the rotation of the other.

8. A device according to claim 7, wherein the index
wheel and 1id driving means are interconnected by a 7

slipping clutch.



* C L M S* - 33 0. A device according to claim8, wherein the
slipping clutch conprises a first gear nenber which IS novable wth the

i ndex wheel and has a toothed surface, and a secon nmber
which is novable with the lid driving neans and haﬁlﬂm}maﬂ“ﬁmmmce in
meshi ng engagenent with the toothed surface of the said Turst gear nenber
one of the toothed surfaces having a toothed portion which is novabl e back

and forth with respect to the remi nder “of3tfe toothed surface of which it
is part.

10. A devi ce accaqrding to.cl.aim8, wherein.the s)]ipping
clutch conpri%es ffr88VeFe: 8E°H§§Fr§9n3\9a&1@1m [E1 t‘ﬁ?q%%%e%fl%ﬁﬁ‘%econd
d ut ch neans e W . ljd Vi a e . 1.he.cl ns
conpri\éi ng an%%ﬁ%# aF\gg‘hQ&%‘ggf %e?rq'%ﬁéo[ge%ﬁdﬂgﬂ%ggt h@;l%# f’%e%%ﬁ nmeans
conprising i | ORLOY! qgﬁ%e t akj e t han
a predeterniﬁ@gB?oFgg;iéiﬁﬁﬂﬁg%gge¥ﬁggn t eatdgﬁgﬁﬁ%%hgﬁggagggngukﬁﬁih
slip with respgsd r 4.0 1\ A favle : & han
the predeterm nedn(? ﬁ%ﬁééag%%regémﬁinﬁlmAqﬁew cebe{'tcégg%(ﬁ}ﬂgﬁ?éoe% %i m 7,
wherein the |dgi¢ihyi NedpANard®MHdssea atvbetledonNsubEsBet en! iesibey 1S
wound up, the said wheel having a w nding surface :

engagement with the toothed surface of the said first

gear member, one of the toothed surfaces having a toothed
portion which is movable back and forth with respect to

the reminder of the toothed surface of which it is part.

10. A device according to claim 8, wherein the
slipping clutch comprises first clutch means movable with
the index wheel and second clutch means movable with the
1id driving means, one of the clutch means comprising an
annular array 6f serrations and the other of the clutch
means comprising means which grippingly engage the
serrations when 1less than a predetermined force is
applied betweeh the twd clutch means and which slip with
O respect to the serrations when a force equal to or

greater than the predetermined force is applied.

11, A device according to claim 7, wherein the 1lid
driving means comprises a wheel on which the 1id sheet is

wound up, the said wheel having a winding surface



1111111111111 TTTTTTT —34-—which decreases in diameter when tension in the

|id sheet

incr
wheel conpri se ﬂﬂi@

therefrom at an=+an

to claim 4, conprising |ndeX|ng neagi engageabl e bet ween adj ace

pockets to cause each pocket in turn t

th tlet : | th .
mans. comp?Tach AGRFPHRFE ACPRELATELE URLT, BapRIBho th oRBseettd

sheet bet wapeehaMcrkases A devi ce accordi ng to cIa|n114 wherein the said
driving wheels are toothed wheels having interengaging teeth. 16.

~ device according to claim 4,
base sheet al ong separate paths at the opening station, = the paths
reuni ti ng dawnst peatevifce hecomedi g ﬁbabaamm tlhe Wed:éirri WHY d@afs being
| ocated after the point where the paths

bei ng oper ableelt ocampyésést fa t [pd urad itlyeebsf res111ent1y flexible

arms each extending therefrom at an angle with respect

to a radius.

13. A device according to claim 4, comprising
indexing means engageable between adjacent pockets to
cause each pocket in turn to be positioned in

communication with the outlet.

14. A device according to claim 5, whefein the 1lid

driving means comprises a pair of driving wheels which

drivingly engage the 1id sheet between them.

15. A device according to claim 14, wherein the said
driving wheels are toothed wheels haVing interengaging

teeth.

l6. A device according to claim 4, comprising means
for guiding the 1id sheet and base sheet along separate
paths at the opening .étation, the paths reuﬁiting
downstream of the opening 'station,'.the said iiriving

means being located after the point where the paths

ndi ng

nt

riving

elid
A

A devi ce according to claim1l1l, wherein the said
"! 'Hﬂl resiliently flexible arns each exte
ect to a radius. 13. A device according

conprising means for guiding the |id sheet;/and

*J

S 35 reunite and

be positioned I n communi cation with

.



and base sheet. 17. A device according to claim16, wherein the said
driving means conprises a pair of toothed wheels having |nterenaﬁﬂin

teeth. 18. A devi ce according to any one of clai mu Mm“:l i sing at
| east one chanber for receiving the elongate nedi

openi ng, and for receiving the base sheet @p lid sheet dftér peellng
apart. 19. A device according to clai 18, wherein the elongate

medi cament pac%@ﬁ&‘i‘ig& fa® b%*l%‘é‘c ggie‘ézafiﬁ' d ﬂd“ £AVELdH ;Eﬁé/ 144 < L—hSQ{:

coil-forners evi ce any -~ precedi

operable in a phygabhty ghesteps, which conprlses i ndi cat or nmeans adapted
to display to a user an instruction as to the next step once the preceding
step has been taken. 21. A device according to claim 20, wherein the
i ndi cdtor means conprises an indicator nenber which carries a plurality of

I'egends each copstituAi Bgvate acdoridisgr et ichaim 1die wiserein hené ngatat or
menber bei ng novabl e by a given step being carried out to display the
| egend rel ati ngdtivihg meahssteppr28es a paiA cfHnboothed wivéehs hatviahgti on

device and a nedi cament pack nounted therein, the pack having at .| east
1nterengag1ng teeth.

18. A dévice according to.any one of claims 4 tb 17,
comprising af ieést one chamber for receiving the
\,/ | elongate medicament pack before opening, and for
receiving the base sheet And 1id sheet after peeling

apart.

19. A device according to claim 18, wherein the
elongate medicament pack and/or base sheet are held in

coiled form by re5111ent coil~- formers.

20. A device according to any preceding claim,
operable in a plurality of steps, which comprises
indicator means adapted to display to a user an
instruction as to fhe next step once the preceding step

has been taken.

21. A device according to claim 20, wherein the
indicator means comprises an indicator member which

carries a plurality of legends each constituting an



one container for nmedicanent in powder form defined between two nenbers
peel ably sequﬂuH"mmﬂlﬂuM]m the devi ce conprising neans defining an
openi ng stati | east one container; nmeans for peeling the
menbers apart at the opem ng Station to open t he cont ai ner; and an outlet,

communi cating with the opened cont ai neY® t hrough which a user can inhale
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22. A combination of an .inhelatien-' device and a
medicament pack mounted therein, the pack heving at least
one container for medicament in powder foiin'defined between
two members peelably secured to one another, the device
comprising means defining an opeﬁing statioﬁ for the said
at least one container; méans for peeling 'i:he members apart
at the opening station tb open the container; and an
outlet, communicating with the opened cohtainer, 'through
which a user can inhale medicament in powder form from the

opened container.

23. A combination as claimed in claim 22, wherein the
‘inhalation c_ievice is as claimed in any one of claims 2 to

21-

24. An inhalation device,_ or a combination of an -’

inhalation device and a medicament pack for use therein,
substantially as hereinbefore described with reference to

the drawings.
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