| NHALER DEVI CE COUNTER The present invention relates to the art of

i nhal er device counters, and in particular to a counter nmechanism for
such. 5 Background of the Invention Many types of nedicines are
provided in fluid form such as a solution or suspension of particles
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which in turn unseats the valve. Owing to the design of the valve, the design of the nozzle
element, and between the interior of the container and the ambient air, a short burst of
precisely metered, atomized medicine is thereby delivered to the patient.
25
Such a container is filled with a predetermined volume of active substance, i.e, medicine.
Hence, the container can nominally deliver a predetermined number of medicine doses before
it has to be discarded. In order to visualize the number of remaining doses in such an inhaler
device, it is preferably provided with a counter that displays the amount of medicine
30 remaining in the container. Thus, the counter gives an indication of when to replace the
inhaler device or container. The display of the “present state” can either be done in absolute
terms, e.g. by showing in figures the actual number of doses that are still available, or in

relative terms, e.g. by a color gradient from one color to another.



Irrespective of the display type, it is of great inportance that the
counter nechani sm does not over-count and especially not under-count.
Under counting can lead to a situation where the user believes that

there still are active doses in an enpty inhaler, which in the worst
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rotation preygihiaRctRRNmotion, WwithButl RUR- thunﬁndﬁetc a fixed paw, that
prevent back rotation at defined angles, which is actlvated by
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» Incrementally acting back rotation prevention means, in the form of e.g. a fixed pawl,
that prevent back rotation at defined angles, and which is activated by rotation of the
25 ratchef wheel beyond said defined angle. The ratchet wheel is thereafter rotated in the
opposite direction during the reset motion of the pawl until the defined angle is
reached and further rotation is stopped. |
s Step-less back rotation prevention means and controlled engagement and
disengagement between the pawl and the ratchet wheel. Friction forces may cause a
30 tendency of the pawl to flex radially inwardly towards the axis of rotation of the
ratchet wheel at the point of disengagement, whereby the resulting angle will depend
on parameters as: friction coefficient between the ratchet tooth and the pawl, the speed

of the actuation motion etc. unless the disengagement is controlled.



30tendency of the paw to flex radially inwardly towards the axis of
rotation of the ratchet wheel at the point of di sengagenent, whereby
the resulting angle will depend on paraneters as: friction
coefficient between the ratchet tooth and the pawl, the speed of the
actuation notion etc. unless the disengagenent is controlled. 3 Both
systens have benefits, but the preferred3option for this dose counter
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25  regulates the position of engagement and disengagement between the drive means and the
rotary gear whereby the angle of rotation for the rotary gear is controlled for each actuation. It
is specifically discussed that the control surface serves to inhibit the natural tendency of the
flexible drive means to flex radially inwardly towards the axis of rotation of the ratchet-
toothed wheel, and forces the drive means to disengage from the ratchet tooth at a fixed point.

30  However, the proposed dose counter is of relatively complex design and not possible to

assemble in an efficient manner.

Moreover, for hygienic reasons it is preferred that the entire inhaler is disposable, and that no

parts are re-used. Therefore, the inhaler, including the counter mechanism has to be



30 However, the proposed dose counter is of relatively conplex design
and not possible to assenble in an efficient manner. 4 inexpensive
to produce. In order for the counter to be inexpensive, it should
conprise few parts and it should be sinple to assenble Due to the
limted size of inhalers, the counter inevitably has to be small

whi ch especially 5 reduces the readability of the display. This is

particul arl yinbdpensiietidipboi8, 1h@Fdeffod ik d¥iter & ¥Mhd3PerlsiV8, iDhoRI8 CoRprise few
remai ni ng dosespgﬁt%al\ggﬁ@ute Qelrmbers, as the figures have to be snall
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Summary of the Invention The object of the invention is to provide a

new i nhal er and an .j nhal er unter, which inhaler and cqunt.er .
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i nexpensive to produce. 20 Enbodi ments of the invention are defined

in the dependent clains. Brief Description of the Drawi ngs The
invention will be described in detail below with reference to the

draw ngs,, i nsm%}o%ﬁ]eﬁinge tihnl S @ schematic perspective view of an
i nhal er éevice W th a counter according to the present invention.

The object of the invention is to provide a new inhaler and an inhaler counter, which inhaler
and counter overcomes one or more drawbacks of the prior art. This is achieved by the inhaler
and the inhaler counter as defined in the independent claims.

15
One advantage with such a counter is that it comprises an easy readable large display and an
accurate mechanism comprised of six separate parts that are easy to assemble, whereby the

counter is inexpensive to produce.
20  Embodiments of the invention are defined in the dependent claims.

Brief Description of the Drawings

The invention will be described in detail below with reference to the drawings, in which
25

Fig. 1 is a schematic perspective view of an inhaler device with a counter according to the

present invention.

Fig. 2 shows a schematic display arrangement for an inhaler device counter according to the

30  present invention.

Fig. 3 is a schematic cross sectional view of the display arrangement of fig, 2



Fig. 2 shows a schematic display arrangenent for an inhaler device
counter according to the 30present invention. Fig. 3 is a schematic
cross sectional view of the display arrangenent of fig. 2 5 Figs. 4a
to 4c show a schematic exanple of a counter mechanism for an inhaler
devi ce counter according to the present invention. Figs. 5a and
5b show the counter nmechanismof figs. 4a to 4c, in a schematic
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actuation of e I nha evice and the counter s. 5a and 5b.
Fig. 7 showscotuber agepsding tpdbamresept igfentiohe pawl and r at chet arr angenent
in the counter mechanismof figs. 4a to 4c. Figs. 8a and 8b shows the
basi ¢ geonetry of two possi ble paw and ratchet arrangenent. provided
with |ever rﬁé&%éaqrﬁ%é&w@aﬁ@@twwafnﬁ@ %ﬁé%éﬁow%ﬁ%gqe@ﬁﬁm lqridgraice,
9a to 9h showipnAaBeREtonand di sengagenent of the paw and ratchet
arrangenment. Fig. 10 is a cut out perspective view of a back rotation
brake arrangenent in the counter mechanismof figs. 4a to 4c. 20Fi gs.

Ila and 1 | bFigcbesmmtich@Riv detsabionofttheinhAér@escdtind SR Touritét Jf Figs. Basdd sb.
rotation brake of fig. 9. Fig. 12 shows the basic geonetry of the

ratchet wheel in the counter nmechanismof figs. 4a to 4c. 25 Fig. 13
is a graph sFigwi sigws the basRsRbmétr ofile paRPhrdestichey arfangéidnt ithd dd@nteat chet

wheel of fig 12. . of figs. 4a to 4c.

Figs. 8a and 8b shows the basic geometry of two possible pawl and ratchet arrangement

provided with lever means in accordance with the present invention.
15 Figs. 9a to h show engagement and disengagement of the pawl and ratchet arrangement.

Fig. 10 is a cut out perspective view of a back rotation brake arrangement in the counter

mechanism of figs. 4a to 4c.
20  Figs. 11a and 11b schematically show the forces present in the back rotation brake of fig. 9.

Fig. 12 shows the basic geometry of the ratchet wheel in the counter mechanism of figs. 4a to
4c.

25  Fig. 13 is a graph showing the reset torque applied by a pawl on the ratchet wheel of fig 12.

Detailed Description of Preferred Embodiments

30  Fig. 1 shows a schematic example of an inhaler device 10 comprising a counter 20 according
to the present invention. The inhaler device comprises an actuator body 30 with a mouth piece
40, through which medicine is delivered to the user, and a container-counter assembly. In this
embodiment the counter 20 is attached to the end of an inhaler container (not shown) arranged

in the actuator housing 30. The inhaler device 10 is actuated by depressing the container-



Det ai | ed Description of Preferred Enbodi nents 30 Fig. 1 shows a
schemati c exanpl e of an inhaler device 10 conprising a counter 20
according to the present invention. The inhal er device conprises an
actuator body 30 with a nouth piece 40, through which nedicine is
delivered to the user, and a container-counter assenbly. In this
enbodi ment the counter 20 is attached t@é the end of an inhaler
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arrangenent 60 provided in a top surface 80 of the counter housing
70. In the effectweyavmded

The counter 20 is basically comprised of a counter housing 70, a counter mechanism
(described in detail below) and a display arrangement 60. In the embodiment shown in fig. 1
25  the display arrangement 60 is provided in a top surface 80 of the counter housing 70. In the
disclosed embodiment, the top surface 80 of the housing 70 is provided as a transparent
moulded part 150 that closes the housing 70. In the disclosed embodiment, the counter top
surface 80 further is utilized as an actuating surface for actuation of the inhaler device 10, i.e,
for depressing the container-counter assembly. Because the counter top surface 80 is used as
30 actuating surface, it has to be rigid and wear resistant, as it will be subjected to compressive

force and wear during the actuation of the inhaler device 10.

Fig. 2 shows a schematic top view of the counter 20 with an example of the display

arrangement 60 according to the present invention. The display arrangement 60 comprises a



di scl osed enbodi nrent, the top surface 80 of the housing 70 is

provi ded as a transparent noul ded part 150 that cl oses the housing
70. 1n the di scl osed enbodi nent, the counter top surface 80 further is
utilized as an actuating surface for actuation of the inhaler device
10, i.e. for depressing the container-counter assenbly. Because the
counter top surface 80 is used as 30 act’uating surface, it has to be
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with both rédsati ve and exact val ue indication of the remaini ng nunber
of doses. Fig. 3 shows the essential parts of the display arrangenent
60 of the counter 20 of fig. 2 in 10 cross section. The noveabl e
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by the return sprin 0. The rocker arm 200 rises a rigid rocker

1 2 mp
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the bottom gfchbiichebi®30] 4ng roviele poihterlicesi2oont act with a protrusion
fromthe actuator housing (as wll be shown in detail later), and a
flexible pawl 210 wth a paw head 270 arranged to engage and 25
drive the r@hedoeker wireH0 c3RiPrifes t pawl1 6, isqhivotatly aipponal byrthd hoasing!#toy and

actuati on tiqn of ,the inhaler., The axl e .ar nent 240.conpri.ses,
el T omBietsdi B ab i el b AE fifn ol DAL R Her SOTa R IRESS R
means 280, &gid rackeseeiog@ad thatftendd fronaArtaiigleden pointi2S0sdiagnatoltie, bottom of
supported b ﬁlethg@sing where it makes contact with a protrusion from the actuator housing (as will be

shown in detail later), and a flexible pawl 210 with a pawl head 270 arranged to engage and
25  drive the ratchet wheel 230 for incremental rotational motion upon actuation motion of the
inhaler.

The axle arrangement 240 comprises, in addition to the ratchet wheel 239, a back rotation
preveniion means 280, and a worm gear 290, all arranged on the same axle, supported by the
30  housing (not shown) for rotation about B. The back rotation prevention means 280 is a spring
loaded friction brake, comprising a brake disc 300 that is biased against two inclined friction
surfaces 310 by a brake spring 320. In the present embodiment, the return spring 22¢ and the

brake spring 320 are made as one unit with two separate “spring-beams” extending from a



30 housing (not shown) for rotation about B. The back rotation
prevention nmeans 280 is a spring |oaded friction brake, conprising a
brake disc 300 that is biased against two inclined friction surfaces
310 by a brake spring 320. In the present enbodi nent, the return
spring 220 and the brake spring 320 are nmade as one unit with two
separate "spring-beams" extending from& 8 comon fastening base for

attachment {dehmdheadhdbtEibag fﬁmﬁacmﬁam)rhe nbagnd @6tshéwa)al hedackoiorient i on
means 280 will be desc5@be mﬁ tléeq deta ?ter The poi nter wheel
wilibe fad fa

120 is rot aRTEYPRONBES “Tack of teeth 330 that
engage 5 the morn}gear 290 and a p0|nter 340 indicating the
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bartly in cPoes des i, e e 05 B0TR 0 FuaBPH S e S5t 5 4
body 30, whorcthe @dciramganent 24ni st er 350 hol di ng t he nedi canent. The
medi canment is delivered to the user through a valve stem 360
connected at one end of the canister 350. The nedi canent is inhaled
by t he userFighfwoamgttbzhem thelepinter enediiinishaltd0iof figs. fectp tic,oh a sdhematict inkzadeyr
body 30.,Th V, 360
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The housing 80 is directe ace er eof rOV|d
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i nhal er devic _ own'in corre I'gs PR
protrusi on mc@aembwdlstmhwmgibedhenqp@m eee.400 into the counter
housi ng ,390 and engages the | ower portion 260 of the rocker arm 200,

and hence actuates the counter nechani sm 190.
The dose counter 20 comprises a counter housing 390 and a counter mechanism 190 of figs.

4a to 4c. The housing 80 is, in a downwards directed surface thereof, provided with an
aperture 400 that is adapted to receive a protrusion 410 from the top edge 420 of the actuator
body 30 in a mating relationship. When the inhaler can assembly is depressed in order to fire
30  the inhaler device 10, as is shown in corresponding figs. 6a and 6b, the protrusion 410 extends
through the aperture 400 into the counter housing 390 and engages the lower portion 260 of

the rocker arm 200, and hence actuates the counter mechanism 190.



9 Fig. 7 shows the basic geonetry of the rocker arm 200 and rat chet
wheel 230 arrangenent in the counter mechanism 190 of figs. 4a to 4c.
| deal |y, the pawl head 270 travels along a circle arc of radius R
during the rocker notion, and the engagenent with and di sengagenent
fromthe ratchet wheel 230 resenbles the neshing of two gear wheels.
However, in order for the 5 pawl 210 to%otate the ratchet wheel 230
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enbodi ment s Iinfrd¢rey esrerama e teoienay®f the mwloalom"g@wrg@glbmwud Gowfrds thepaxis
pawl 210 fr 9m0£at1@n mﬁ&#aehet%ﬁa'at @égomt'o@deér@ Qgemfeﬁtr the Eﬁn{ e diBaR R00

to function as |sen enent control as to e esl gned
so that ¥he eifectigly ﬁﬂwrﬁ edyin that lh@)E?&'(léﬂd 'at eflatraltﬂe@afehr%wraﬁéﬁ‘)ﬂﬂirlﬁww

tip of the paMged@ffect dRRBIRALR Qné?ﬁ‘oﬂﬁéf)d’\ﬂ@oﬁt' a&&ﬂﬂ@ﬂ&@?&ﬂéhe@@@e? Théfaer
design and material characteri stl cs, of the p %ci,t% and the rat chet

wheel 230. MFASREe deigrdispanio sgipblish ghutrment Oithfepqvé whyo! at & lever
fo & m%‘dI by ap 61?01]25%15@% ﬁ%{@@@e@@tme %&?)Egtﬂrl'i)f&ltﬁ'ﬁ@tﬁﬁ&nalﬁlg@tﬁin mgseuba&ﬁo
an a | ow pr I1e ounter urtace n e oal

8b, the |evé Swaﬁ*fgm%bowopsﬁs FRg %ew afleysn means 34 9 ﬁ@lsmgas%%t
r at ](c:het wheefthe pﬁﬁlhl@ﬂ@m&ﬁﬂaﬁlﬁ@ M&E 030. OiorGér@orahe evee n@ami 500 eLfah@ion as
surface 530. show.t,he, en ement 1 sen

sequence f ofispiedismsRCo bR R B iS5 T ARTERE S A RSO BT g =1 o
one enbodi nevitableidistane: Ip fremalut tip of\ieyiawbdiead, Fepandin os desaedidisamgagetnentanglbe

seen in fi gﬁm? m#arﬂhét@r?al Wc}te%g\tdcs%ﬂ%e E:zﬁﬁrz% t&%‘ﬁgh@éﬁ;@.ﬁ%%ﬁ%‘ are

formed so t ever poi 'S es an angl e
pr ecedi ng t kmbeolisent efifigl |83 chglage meats 580 ¢l feomed be r earfveeback surfiacg S 109@’ thet

can be Sien r&ta@{ wﬁ gﬁeétﬁ ?fd’ anﬂ%tl%@ Brohfér 9@ cﬁ)ﬁ@li s&f}f&iecsgo tIP ﬁke%ﬂi%dﬁ?ﬁ%f h

t he di sengagenent direciton w res
t he rat chet 8b, the lever means 500 is formed by a ﬂat back surface 540 of the ratchet wheel teeth 520

and a protrusion 550 on the pawl counter surface 530.

Figs. 9a to %h show the engagement and disengagement sequence for the ratchet wheel and
30  pawl mechanism 190 according to one embodiment of the present invention. From this
sequence it can be seen in fig. 9d, that the pawl and the teeth on the ratchet wheel are formed
so that a lever point of abutment is established at an angle preceding the desired
disengagement angle. Thereafter in fig. 9¢ it can be seen that the lever action forces the tip of

the pawl head in the disengagement direction with respect to the tip of the tooth on the ratchet



10 wheel . When the desired di sengagenent angle is reached, as is
shown in figs. 91 ‘and 99, the lever action eventually effects the
control |l ed di sengagenent of the pawl head fromthe tooth on the
ratchet wheel. Fig. 9h illustrates the reset notion of the rocker

arm whereby the ratchet wheel is prevented from back rotation by the
friction brake 280, as will be discussellin 5 nore detail bel ow. As

i s shown i nwhéea%e%ahe%s&éa%ée@gégemmsx@le iPRadHaE a5 AlEHRE m\ﬁgee)lf
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bet ween $hempswlktal bflomnd t he ratchet wheel 230 and does not depend on
addi tional parts. As nentioned above, dose counters for inhaler
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counter nechaeal.sm 190 of figs. 4a to 4c. The present enbodi nent of
t he bacﬁ rotation prevention 20 brake 280 is conprised of a
cyllndrlcal el enent 300 supported by two inclined friction surfaces
310 i n V- ar Cempmertinthe ushef acaghdratel contral sugfheermecordigDO Uk, #t6,623upe prdvition of
the rotatio
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15 small size and low cost, at the same time as the accuracy must be high. Therefore any

reduction of the number of interacting parts increases the accuracy.

Fig. 10 is a cut out perspective view of a back rotation brake arrangement 280 in the counter
mechanism 190 of figs. 4a to 4¢. The present embodiment of the back rotation prevention

20  brake 280 is comprised of a cylindrical element 300 supported by two inclined friction
surfaces 310 in V-arrangement, the cylindrical element 300 being coupled to the rotational
movement of the ratchet wheel 230 and pawl mechanism and urged against the friction
surfaces 310 by a spring member 320. In the disclosed embodiment, the inclined friction
surfaces are parallel to the axis of rotation for the cylindrical element 300.

25
Fig. 11a schematically shows the forces present in the back rotation brake 280 of fig. 9,
whereas fig. 11b shows the forces present in a single friction surface 310 friction brake. The
frictional torque Mj,q. braking rotation of the cylindrical element 300 in the latter case (11b)
is simply (assuming that the friction torque between the spring member 320 and the axle 240

30 is negligible):

Mbrare = F. spring M Rirare



Fig. Ila schematically shows the forces present in the back rotation
brake 280 of fig. 9, whereas fig. Ilb shows the forces present in a
single friction surface 310 friction brake. The frictional torque

Mor ake braking rotation of the cylindrical elenent 300 in the latter
case (1 1 b) is sinmply (assuming that the friction torque between the
spring menber 320 and the axle 240 30islhegligible): Mor ake = Fsprbig

p Rorake 1lnubere faf JiBicl oﬁpgﬁ\ﬁg]{;éeg&ﬁa% ﬁqhefﬂﬁmgtf{a@ogarcw it 0
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el ement 300 bewernthrexipdrice| dement 390md ﬂ@foctwaﬁwfacbﬁ% Rigueils thyeadiug off the
of the cyli gaihbkel c18h&Bes. 300. 5 In the former case (1lla) the nornal
forces Find acting on the cylindrical element 300 by the inclined
surfaces 310 gives the following frictional torque Morrake: Ati break

- 21i ncl abr gptke fPmértade (8143 HROGInIER RircedF,f; hding bh the ci1iRritdl €leinB@A00 by the

surfaces 310 cli d +- 0. respective th respect to the
di recti on of® E"‘?1/5‘“? b{i \HH‘?—?F%?"L{ é&‘lﬂnﬂtﬁ%“‘?m’@t i onal torque

Al-br ake becones: M - 15F bradcspringgRbreak 15 Thus the resulting
frictional torque is‘g,fag r .5 =1,41 higher than in the case of
one single flat frictTén fiifea310. By selecting the inclination
angles for the inclined surfaces 310, the spring force Fv

[ th I ftici ._bet l. t.
500 and Phe kg PRt pE Ale e rpREnBRaR A iR 2 nHATE MY g
to a predef raspmit toalhetmreasmroéﬁm;,@edhdngbytlkeaembmgﬁmtmmm@mmmed:eaingm. I n
the present enbodi nent, the angle between the friction

brcak ‘J_Erpnng #Rbrwk

15 Thus the resulting frictional torque is a factor +/2 = 1,41 higher than in the case of one single
flat friction surface 310. By selecting the inclination angles for the inclined surfaces 310, the
spring force Fyyi,g and the frictional coefficient between the cylindrical element 300 and the
inclined surfaces 310, the brake torque can be controlled to a predefined value as required by
the counter mechanism design. In the present embodiment, the angle between the friction

20  surfaces is less than 120° preferably less than 110° and more preferably less than 100°, and
greater than 60 °, preferably greater than 75°, and more preferably greater than 80°. Even
though it theoretically would be even more efficient with an greater number of friction
surfaces 310 or points of frictional contact, the number is preferably limited to two surfaces
310 as it, in a mass production situation, is more difficult to control the individual resulting

25  force components for more than two surfaces 310.

In the present embodiment (figs. 4a to 11a) the spring member 320 applies a force Fypring on
the cylindrical element 300 in a direction essentially opposite the direction of movement of
the pawl 210 when advancing the display means by incremental rotation of the ratchet wheel
30 230 and the axle assembly 240, By this arrangement, the force applied by the pawl 210 on the
ratchet wheel 230, will result in a lowered brake torque M. and the rotation of the ratchet
wheel 230 in the forward direction will be easier. However, during its reset motion, the pawl

210 will apply a force essentially in alignment with the spring force Fin, whereby the brake



20surfaces is |less than 1200, preferably less than 1100, and nore
preferably | ess than 100, and greater than 60 , preferably greater
than 75, and nore preferably greater than 80. Even though it
theoretically would be even nore efficient with an greater nunber of
friction surfaces 310 or points of frictional contact, the nunber is
preferably limted to two surfaces 310 Bs it, in a mass production
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the pawl tip is forced fowards its center of rotation early on during
the reset n{Res alinear increase and reaches its maximum torque at the tooth tip, the maximum

torque being higher for the flat backed tooth and also the peak coincides with the spring being

extended, therefore it is less able to provide the required reset torque.

25  The curvature of the convex back surface is selected to minimise the maximum reset torque
for the ratchet wheel and pawl mechanism by calculations of the reset torque from the
parameters comprising: ratchet wheel diameter, ratchet teeth back surface curvature, friction
coefficient between the ratchet wheel material and the pawl material, and pawl spring
constant.

30
There is also provided a method of providing a ratchet wheel and pawl mechanism for
transforming a linear actuation motion into a rotational motion advancing a display means

indicating the number of doses available in an inhaler comprising the steps:



but thereafter the torque drops as the tip of the pawl approaches the
tooth tip. The higher torque at the start coincides with the spring
bei ng conpressed; therefore the spring is able to 20 provide the
necessary reset torque. Wereas the reset torque for the tooth with a
flat back surface is a linear increase and reaches its maxi numtorque
at the tooth tip, the maxi numtorque belidng higher for the flat backed
tooth and alkpgidenReRIESLNA IdESmIhhrbITs: (PRIRE digling ext ended,
therefore it isless able to provide the required reset torque. 25
The curvature of the convex back surface is selected to mnimse the
Maxi MM r eSglectin@/shpE ahPrhatb i férdega®d, Wheel and pawl nechani sm by

cal cul ations of the reset torque fromthe parameters conprising:
ratchet wheel dianeter, ratchet teeth back surface curvature,

friction coghinighgtk nﬁﬁhyms&twqdeaé&ﬁaﬁth%kemﬁﬁwl gleclaffmttye pawl
mat eri al , anqwg pr|1%8%ons an 30 There i.s also provided a

met hod of grexiding thgralche b?“ﬁﬁ@ﬁ?cﬁﬁ@x BFURER hani sm f or
transfornlng a |inear actuatlon notion into a rotational notion
advancing a a d cati.ng th r of dposes available in
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teeth and ndagitied ratchet teteﬂneaaclasutfaetcub\hm&l by calehletidns ofjths Reagieorquedrom the

naterla for th t torque f.0 h
ot ohet undlrasar Db R kel yte Pate, PR P Ao 2 it vhiF
with a conwaatertaihmidthwafxﬂmtemhardqxawl ¢phieg ednsfpntof provi di ng t he ratchet
wheel teeth with a convex back surface conprises finding the ratchet
teeth back surface curvature by cal cul ations of the reset torque from
the paraneters conprising: ratchet wheel dianmeter, friction
coefficient between the ratchet wheel material and the pawl material,
and paw spring constant. 14 CLAI Ms:




1. An inhaler counter conprising: a ratchet wheel; a paw, the
ratchet wheel and the pawl being arrahfjed for transformng a |linear
actuation notion into a rotational notion advancing a display by the
paw engaging a tooth of the ratchet wheel; and a friction brake
pr eventt H\ﬂg'ck rotation of the ratchet wheel, the friction brake
conprising a cylindrical element and two inclined friction surfaces

i n V-ary angege haRachuRO93apr@ing; cy! i ndrical surface of the
cylindrical el E"ﬁgnth f:;l_he cyl'indrical elenment being coupled to the
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rotational the ratchet wheel and urcged agai nst the
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accor diaatpation elogiomirdtp awbatiendd nidiienfadiaicirgm duplhabe thegrae/l pagadingd tobth of
t he axiife PhcHePiRLLOMd Or the cylindrical elenment. 3. The inhaler
counter accordi o,claiml, wherein the. angl.e bet n the friction
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6. The | r counter according to clarm erein-the an

bet weerr "HAESP i LPIBR 'S ¥%ces is greater than 750 . 7. The inhaler
counter according to claim®6, wherein the angle between the friction
surfaces i s Oedahaér doharer 8€tordiBg toldlgin Nhehe@éinCdficEion 8@EREeshePataie! to

clai m Ly WAEHRL At Sos el g m}) lies a force on the cylindrical
el enent ?n a d#reco'?ﬁ 8n gsc err11t| a 'I%mg]gtgosi te the direction of novenent

of the pawl when advancing the display. 9. An inhaler counter
conpri si-ng: Eherinhaléretouniee a¢cording to ¢aipniv whereia theanghebetwherethe dnetionhe

paw  bejuffdcadns REgSEn f120° dndanedt@rtiamena | i near actuation notion into a
rotational notion advancing a display by the paw engaging a tooth of

t he rat chet el ; and . . : -
4, eem.{'laler counter according to claim 3, wherein the angle between the friction

surfaces is less than 110°.

5. The inhaler counter according to claim 4, wherein the angle between the friction
surfaces is less than 100°.

6. The inhaler counter according to claim 3, wherein the angle between the friction
surfaces is greater than 75°.

7. The inhaler counter according to claim 6, wherein the angle between the friction
surfaces is greater than 80°.

8. The inhaler counter according to claim 1, wherein the spring member applies a force
on the cylindrical element in a direction essentially opposite the direction of movement of the
pawl when advancing the display.

9. An inhaler counter comprising:

a ratchet wheel,

a pawl, the ratchet wheel and the pawl being arranged for transforming a linear
actuation motion into a rotational motion advancing a display by the pawl engaging a tooth of
the ratchet wheel; and

a friction brake preventing back rotation of the ratchet wheel, the friction brake
comprising a cylindrical element supported by two inclined friction surfaces in V-
arrangement, the cylindrical element being coupled to the ratchet wheel and urged against the
friction surfaces by a spring member, wherein the cylindrical element and the ratchet wheel



a friction brake preventing back rotation of the ratchet wheel, the
friction brake conprising a cylindricaf el enent supported by two
inclined friction surfaces in V-arrangenent, the cylindrical elenent
bei ng coupled to the ratchet wheel and urged against the friction

sur f acede pyanged gpiafgniaefhatle agpngericat end thay fhedtptiondirealy BRelinsasad t he
r at chetbeahiegfor tiihaxde errargeareged on a common axl e arrangenent, and that
the friction break functions as a bearing for the axle arrangenent.
10. The 4 nha}.er. unter, according to claimQ wherein the ax}e

art angeent Fo pRas B ACOLOE f 0Bt W egip HOSIF Elabhe Ufgr,

and a SOEBEdeHRHPTRAEeaies dunae digdisniay, and gisaspnd depiing asd péewimihe display
i ndi cateompeistédrotaeafldiddiwatorevigagethtthe engagntheaorm-gedr. An i nhal er
counter conprising: a counter housing, a rocker armwith a
paw , the rocker arm bein ivotally supported by the housing and
arrange]g'to‘%%WS@%C%u_ %?c‘%@ﬁmﬁﬁ’\gewent in response to a |inear

actuati on not$oypter Bowssl&irn spring for resetting the rocker arm a

rat chet wheelroekgagabtich apiwl, theaoganhrh deingpynertilly duppomadespetht hoilisitigiand

rocker aﬁ’fag\?éd;tg&e%n{‘l RGHAER M RemeRt it YRR tH‘&tanQr £duz80n Mdten, a reh.hrlﬁr
Y

arrangene anci ng a display neans,. the ax artrangenent furt
conpr | SPHEE PITSRHR NS A9 FrbdSACROnvIRELFEaERpIg Hih b DT SORYSFS
| oaded mevamdnpal the spakenaan mnigen moerreagntal refetienal plosipn of am exle errprgesiant
r ot at abldeancish € aisplay RANS the fdle bieaigRnichefurthagagerishe; ssuckirgrtsn and a
statio : : : :
char actag coagA hitans ihihe ﬁ%ﬁ%@% aéa‘%e@g Wﬁr. AR YAl ety
spri ng T3S COTREYNG LotBRRIC IREY PRmedls feeththa enggge the Wormrecaiid e
accor distajiongryckalem 11 characterized in that the back rotation
prevention nmeans is conprised of a cylindrical elenent supported by
two i ncjyi nedrelihfh ch)uﬁféﬂa £ n%fbéféiﬁ{ FP&%M&%xedti ﬁmaﬁbﬂe:p@gﬂ h&ﬁjns rin
el enent Zﬁﬁfé“ .Qou%agﬁ to t etjo t1 onal, nov\e‘grsnt of the ratchet Wﬁee
and pavindiRcREHPY JPUREEE TGRS OPE HHCBE} LEPEH- surfaces by a
spring menber. 14. The inhaler counter according to claim1l
\(/:\Har iactlar. | Zerhe ifihdlfedouhtee adoording (d @ARige P Blaradi€riged iis tHagthieack Ajtalvat

eel , y . Hﬁﬁﬁ
provi dé%gfkgegﬁ}élﬁg{%lglﬁl %&ﬁﬁaﬁ%@mﬁgl% I ﬁe ?%H@P%g Eﬁﬁfé@laccof SISIﬁ
to cl aiSHie9esan Y 4Eqnermeat e FyPRdica fementpting compld thghg wiatiopaligetrret
be at t adlagiratabetwhenh and byl mechaoismaandi wiped againstithiedtietton sutfcesTyen spring
i nhal erm&abgit er according to claim 11 characterized in that the
counter housing conprises an opening arranged to receive a mating
counter_ actuygti.o rotrusion f.ormed as art of an_inhal er actuator
housi ngl,4-m§ffgal A e ouBFH AeioTdigs th’ﬁ?‘&hlﬁﬂgaf?%%l?%?ﬁ}n thet heay g argRegnent,
t he i nhahwprisingriberatchehwheels tha gylapkivahiction btakc elrurentandibea siomy, gear are
engagesrbviged &ChRIinREM cRB@nt)r ges the rocker armto performsaid
rocker novenent.

15.  The inhaler counter according to claim 11 characterized in that the counter housing is

arranged to be attached to a non valve end of an inhaler canister.

16.  The inhaler counter according to claim 11 characterized in that the counter housing
comprises an opening arranged to receive a mating counter actuation protrusion formed as a
part of an inhaler actuator housing, wherein the counter actuation protrusion, at actuation of
the inhaler, enters the mating opening in the counter housing, engages the rocker arm, and
urges the rocker arm to perform said rocker movement.



