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Mechani cal counter for a netering apparatus The i nvention
concerns a mechani cal counter for a netering apparatus for netering
‘powder, |i quiwh $¥ne88Se0US substances, and met eri ng apppepibEnsIss
conprising such a counter. The appar at us 5 conprises inter alia two
coaxi al ly arranged housi ng portions which are rotated relative to each
ot her upon actuation of the apparatus. The nunber of netering portions
of the substance is Mephaniexl aouhte sefletnr i Bt An

aimof the i nventio% i s.to [ OVvi de opt i a atio 1 a counter of
that kind to handl i ngcot YRE RR(EPFFR = Bp%T cth sgimter fog,a matezing |y

reliabl e mannerappapskdsd £6i Mltietind PoVESS! Wi uid ot Nfuseous iddBhfdes, and
The i nvention has been particularly, though not exclusively, devel oped

for applicatioFere*iRg IRRATAEIL FIRALEINY (SWOh' &) coyokens TEe aappadiases osed
[ US Pat ent , 5497800, Liigti 428 11 0 WERIA Wend i ponosnotll S, CORLENT S O

bot r of whi C?‘I are" 1 ncorporate erel n by er ence.

(general ly at laastrdi@cbar relat@nctat @dci Nother apset QELELtABRUNE Ofnd | Ui d
whi ch is di schar%ed through a nozzle assenbly havi n%@one or nore very
smal | openi ngs FPFTAFYF -t hdhe Fivgher Rf meSexinaspertding, of iher sukatance is

Preferred nozzlguassempli @5spakfed by thd SobRs&d in US Patent 5472143 (and
paral | el W94/07607), the entire contents of both of which are

I ncor porat ed her ei nApyaim of ghef apesnddon isAtocpravife siptimge adepresionsoEh as
vedge |95 arf atyeruiet. 6 That WRELE hinltBATE Podlmetiiba. shpaaheva o
Appli cation 22%bk3s:1idnag1¢ Hell £o1e0RimiES £d BOtAmel i W nsu@cRure of the
I ncor porated herein by reference. A latching nmechanismis
counter.
The invention has been particularly, though not exclusively,
developed for application to metered dose inhalexrs {(MDI’s} such as
15 are disclosed in US Patent 5497944 (derived from WO91/14468), the
entire contents of both of which are incorporated herein by
reference. Pressure {generally at least 50 bar) is generated in
a metered amount of fluid which is discharged through a nozzle
assembly having one or more very small openings e.g. in the range
20 25 to 500 square micrometres. Preferred nozzle assemblies are
disclosed in US Patent 5472143 (and parallel WO94/07607), the
entire contents of both of which are incorporated herein by
reference. An energy storage means, such as a spring, is
preferably manually loaded e.g. by a rotary sawtooth wedge
25 arrangement as disclosed in US Patent 4260082 and GB Patent
Application 2291135, the entire contents of both of which are
incorporated herein by reference. A latching mechanism is
generally provided to hold the spring in the loaded position and
. is wmanually releasable to pressurise the metered amount of fluid
30 e.g. using a piston and cylinder arrangement. A reservoir and
valve arrangement can be provided for recharging the c¢ylinder.

Further details are described in PCT/EP96/04351 and parallel USSN



generally provided to hold the spring in the | oaded position and IS
manual |y rel easable to pressurise the netered anount of fluid 30 e.qg.

usi'‘ng a piston and cylinder arrangenment. A reservoir and val ve

- arrangene ﬁﬂas&e provi ded for recharging the cylinder. Furt her
details a:‘gogescrl bed i n PCT/ EP96/ 043__532 and paral | el USSRCTEPIGNSTSS
97/ 24586 PCT/ EP96/ 05758
- 2- 08¢ 267195, the eatiLe ts.of hoth af. which are incorporated
herein by rgger ence. cl\%ggéer?él;néfg%?otar é’?u@%lsc\gg?'ée JEERTPETtEkanpl e i n

medi cal aer bepdin by rdfesreapy. for dealing with ailnments of the respiratory
tracts. In 5 that situation a liquid or powder nedicanent is atomsed to
form an aer BEATIPY IRFIFEC YIS ATuERE Sor erampAeciretedittal sextsodam of
gas. The ne 'QPA}E” ' i ' p 0 .ner which is
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net eri ng apparatus. That display device conprises S
rot at abl e i inssaedalnye/tdei verstripg vidphramspec The csupply irha appadiakws and

whi ch, for eac%os of .a medi canent under pressure which is taken
fromthe nef®¥i ﬂ%ﬁéf’é?’b%, Grg several, HaySaPc&Pl FOPSLBAWHSE hr Stighsa
predet enpi Negk,take AubeRsUBHGR dieplad ENE cdAsaRBA lamBBAL I Qs i ng
bei ng visible. The display 20 de%ia?; S cpngumat iacal f‘y oac{ngé%éeagsn en the
nmedi canent P® thfalapgunt of medicament which is still present in the

container.

may be’

PCT Patent Publication WO-93/24167 provides a display device
for a medical metering apparatus. That display device comprises
15 a ring which is rotatable in coaxial relationship with respect to
the apparatus and which, for each dose of a medicament under
pressure which is taken from the metering apparatus, is
automatically rotated through a predetermined angle by a wedge
drive, a small portion of the ring being visible. The display
20 device is pneumatically actuated when the medicament is inhaled.

Us Patent No. 4 817 822 discloses a display device for a
metering apparatus, the display device comprising a linear or a
rotatable disk-like scale which is disposed beside the metering
device and which is moved by means of a locked wheel and a locking

25 pawl. Only a small portion of the scale is visible through a
window.

PCT Patent Publication WO-86/05991 describes a display device
for a metering apparatus, which device comprises a disk-like scale
with teeth on the periphery of the disk, and is rotated by means

30 of a helix member. Only a small portion of the scale is visible
through a window.

PCT Patent Publication WO-92/09324 discloses a display device



US Patent No. 4 817 822 discloses a display device for a met eri ng

apparatus, the display device conprising a linear or a r ot at abl e

di sk-1i ke scale which is disposed beside the netering devi ce and whi ch
* is noved by ‘E@W f a | ocked wheel and a | ocking 25 pawpcrestloxrss snal |

portion of t scale is visible through-a3 - W ndow. PCT Pat ent

Publ i cati on WO 86/ 05991 descri bes a, di S£| a¥ devi,c? for a netering
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a small portion of the scale is visible t hrough a w ndow.
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-3-, for a HetdFtRY APPAIER 8s™i™ Wi ch the axial novement of the supply
contai ner wsthin the heeskéghdes wikandert pagedty FRARGaOionn HGkyOdR7s a pawl
and a wormgear to a rotatable scale of which a small portion S
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conprises a digita nechani cal er i's advanced

nmovenent of t heontdppéy within €REhDUBERg Wsl ddcdh han REES ofiOctRS sGP<hnee & dose
of the substance is taken fromthe sug |y container. That apparatus
conpri ses a | a¥aken SXPMihmHERPRYY FRRSAINET Al g&’i apparatus comprigegas pprge

device whi ¢ iﬁ“?%;ugf qqflmt L&ald y or mechani cal | y upon

di spl acenen e supply contalner, which is under pressure, in the

housi ng of the neteri dgsplxyyar aéwixe | shich uasladwabked f gneama®iaanlng or

apparat us haVIIEe%th\Mi)cgﬁgSngn %(J?.Léll.aocrgnent of ‘he supply container, which is
under pressure, in the housing of the metering apparatus, is
unsuitable for a metering apparatus having two housing portions

15 which are rotatable relative to each other and a supply containex
which is fixedly disposed in the metering apparatus.

Ways were therefore sought of providing a suitable mechanical
counter for a metering apparatus having two housing portions which
are rotatable relative to each other.

20 The invention provides according to one aspect, a mechanical
counter for a metering apparatus having two coaxially arranged
housing portions which are rotatable relative to each other, which
includes at least one spindle, whose axis extends substantially
parallel to the axis of the metering apparatus, and which is

25 disposed in the region of the peripheral surface of the metering
apparatus and which is mounted to the first housing porxtion in the
vicinity of each of the spindle ends by means of a respective
rotary mounting. The spindle has a tooth arrangement at the end
which is closest to the second housing portion. Provided at the

30 edge of the second housing portion is at least one projection

which engages into the tooth arrangement at the spindle end upon

rotation of the two housing portions relative to each other. 1In



15 which are rotatable relative to each other and a supply contai ner
which is fixedly disposed in the netering apparatus. Ways were
t heref ore sought of providing a suitable nechanical counter for a
nmet eri ng qggaratus havi ng two housi ng portions which are rotatable
rel ative tYO8¥BGt her. 20 The invention provi des P&TESPASTE t 0 one
aspect, a nechani cal counter for .aanetering apparatus having two
coaxi ally arranged housi ng portions which are rotatable relative to

each other, MG co prol i) YlEs PLodi085brONGTRL NELE N I38, 0K 546K ENOS

substantial ly par a axrs-o I ng apparatus, and
which is 2basHesbbpedthe tdetir egirangeafertheatpethep hegialdie uehacanaf thie

nmet eri ng appar at us _and ich.is nounted to the first housing portion
in the ?ﬁ°é'|eﬁﬁ‘§f‘sofar§ac‘ﬁe PFYHE 3B dfe foRRs Oby 2hedR¥obItE tr°é’§gect ive
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the tooth arrangenent at t he spindle end upon rotation of the two
housi ng portTions relative to each other. In WD 97/ 24586

PCT/ EP96/ 05758 According to another aspect, the indention pod€8ed Oaprovide
good runni ng properties for the transm ssion assenbly, the tooth

arrangenent BRACFRBY GFPATM SRRV ARG goaxially asrapged Auaing peeionabl y in
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Is a cursor wmth rotary 5 securing (prevention o atron), a scale being
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means on one of the housing portions in a peripheral region
thexeof so that it is rotated by movement of the other housing
portion, and a cursor movable, by the screwthread, relative to
15 marker means, the arrangement being such that movement of the
cursor with respect to the marker means provides a measure of the
number of operations of the apparatus.
Preferred features of the counter and the metering apparatus
will now be described.
20 The two housing portions are rctated relative to each other
to actuate the metering apparatus. The angle of rotary movement
may be a preferably integral fraction of 360 degrees; it is
preferably 30 to 360 degrees. The relative movement of the two
housing portions relative to each other is taken off and converted
25 into a rotary movement of the spindle and a sliding movement of
the cursor by means of the transmission assembly which comprises
the tooth arrangement at the one end of the spindle and the at
least one projection at the edge of the second housing portion.
The rotary mountings for the spindle are preferably in the form of
30 snap-action mountings. The transmission ratio of the projection-
type transmission assembly is fixed by the number of projections

and the number of teeth on the pinion; that also fixes the number



which are rotated relative to each other when the netering 10 apparatus is
operated, the netering apparatus having a nmechani cal count er
conprising a screwt hreaded spindl e nounted in bearing means on one of

t he housi ng“mc,hj‘g@s in a peripheral region t her eof ITTIEPSéOSTE8 | S
rotated by novenent of the other housing portion, and a cursor

nmovabl e, by the screwthread, relative to° 15 marker neans, the arrangenent
bei ng such that novenent of the cursor with respect to the nmarker
means provi desfareesiswienofoft bige spindlrunibiclofcovpmpendons eh adtmadpgar at us.

Preferred features of the counter and the neterin ar at wll now
be descri bed. °L%2(5Ee meterind IRBSTRBNILT ndFoFtrorNs tg?g%glof gt g%e rESFRE to
each ot her apphPald WAk enkulRrTBE CEEVRQuBHRA REUShe T8AnaNg| €arOber ot Y
novenent may be a preferably integral fraction of 360 degrees; it is

preferably 30 1/gogs(ogedidasietinete dlat iThe RISFBMRIFOHIECERAEERTRBA on thdoysi ng
portions reLall st SahLhS, Lk LAl OF ineBUfh GPRYAILAL widdn| dlOhd

rotary novefrent 0 he sp e an I ding nove he cursor by
means of the tuaxeaNE2m tife asgplbbyntdineh icORpe ivgeering appdratusptdnd to
arrangenent at the one end of the spindle and the at east one,

|
projection at e tEAFE At £he SRIORIORoERS nPiPELe i orfihen the tqpindle ois
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nountings. The transm ssion ratio of the projection- type transm ssion
assenbly is fis=debwhicheis dibposedf Lo exampliecons the fixptdh¢vminguprstionf teeth

(Ig‘rC]:T; E?’QE; giégggl‘l}eh%%a elsios fpiréggragﬂler Eynnt;%%'iy divid_eg. ) \Agxeg?p/o(%)gtS °§\/ Slf qu%n s of
t he spindl e, WAixgbr COidieaped Gthat OpiopotidiildfOlhe substance to be metered
has alrxeady been taken from the supply container and what
proportion is still present. The direction of rotation of the
screwthread on the spindle is either in the same direction or in
1S the opposite direction to the direction of rotation of the housing
portions relative to each other.

The cursor substantially comprises a display ring,_ at least
one limb having a screwthread portion and at least one further
limb with a resetting projection. There are preferably a

20 plurality of limbs and the limbs are preferably of a resilient
nature. The screwthread portion positively lockingly engages into
the screwthread on the spindle. The cursor can be displaced on
the spindle for resetting thereof, by means of the resetting
projection. When the cursor is displaced the screwthread portions

25 on the resilient limbs slide resiliently over the spindle
screwthread without damage. The contours of the cursor and the
housing are so selected that the cursor is prevented from being
rotated on the spindle, by positively locking engagement. For
example at least one of the resetting projections may project

30 beyond the screwthread to such a degree that it does not pass
through the gap between the spindle and the peripheral surface of

the first housing portion. That projection serves as a rotary



of the metering apparatus. For each actuation of the netering

appar atus the nunber of revolutions of the spindle can be from 1/ 30th
(one thirtieth) to 10. The pitch of the scremthread on the 5 spindle is
adapted to the nunber of netering portions which can be ,P;,g}aalgsfromthe
supply coNQ97%?4886i n t he netering apparatus, and to t FEEP RV of the
cursor on the spindle. Wen the spi ndbe is rotated the cursor on the
spi ndl e i s seapliagetearsl &bt whet Guddae . scal e which is disposed for
exanpl e on the first housing portion. 10 The scale is preferably linearly
di vi ded. The postt¥R5iFs8f ChePe Providad @t ithei ethess epdart ptiwposrtindhe of t he

substance tg,he net Qheﬁpposiceh@élﬂiro?:@g#F?gntﬁeaisﬁ‘nvfro Lhe S?P%gof

. eTﬁ rtion
cont ai ner and what proportion i's st present. g dite
rotation ofspimalle. Ascsewt seabe osoriehehedidHoeridnsLionhehe | fediNgesane

direction or.in h15 t he O&fOSi te direction to the direction of rotation of
t he housPngtim™®s baYs FEgfReq &Pak jregess) thg FursRoK Feases to be disgiacedr sor

substanti al e GRFEREL SESvRsTAS R F¥elldifioAl S i baving a
screwt hr ead peort i on and ats | east Sne fa??h%ér'ﬁ% tforltfhr%%\{/l\ngf%r % gg@?ti ng
proj ecti on. damaflect® theccyprsafreisbipided 20 tHeimanidsib®é dravbs ddahbe | i nbs
are preferably of a resili nature. The screwthread portion

t . t
positively ? (??Fnﬁ‘}rf"én‘@fhlﬁgg sphpdte is excggded upap FussBeDACERRELNS 98l 6. The

cursor can g HetRlaffdpPiratus. the spindle for resetting thereof, by nmeans
of the resetting proj ection. Wen the cursor is displaced the

screwt hagad por tRxsfsrably on edverr esi| bentittiethoveri dbe r £idei anukyndver t he
spi ndl e cre r | t hout damage. The contours of the cursor and the
housi ng ar €f %%?’e‘?%%t%&qte ﬁ%té}i he® g?ﬁlé’ r a?%é‘ffrté'ﬁe?ff‘gcfhier G HETng The
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15 to the first housing portion. Accordingly the first housing
portion can still be rotated with respect to the second housing
poxtion although the first housing portion is covered by the
cover.
The scale which is disposed opposite the cursor is provided
20 either on the first housing portion or on the inside or the
outside of the cover. The cover is transparent in a region-wise
manner or it comprises transparent material.
At least one rigid entrainment means may be provided on the
inside of the cover, which entrainment means pushes the cursor
25 back into the starting position thereof at the one end of the
spindlie by means of the resetting projections when the cover is
fitted into place.
Elastic entrainment means may be provided in place of the
rigid entrainment means. In this case the resetting projections
30 of the cursor can be provided with rigid limbs.
When the cursor is reset the cursor abuts against a step at

the one end of the spindle before the cover reaches its end
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securing neans for the cursor. A recess can be provided at the

ot her end of the spindle which is in opposite relationship to the
drive porti é?e spindle. As soon as the screw g aathobgdrkg ONS on
the resilie 9% I mbs have reached that recess the cursor ceasesgdto be

di spl aced. The recess serves as a-ftee-notion neans for the cursor so
t hat darmage to the cursor is avoided if the adm ssible travel distance
of the cursorpssitcite. spitudiceves pxciredper upnredfl tst ey eadt pasiionof in t he
met eri ng appar at us. Preferably a cqQver can be fitted over_ the

10
first housi ng'®ich <ags £heFlastHT BPEchmc'KEharFeti@r'i%@a%ﬁﬁ‘&rﬁ?sdg‘lﬁ’h‘ij 1imk

counter. The o rpeGOAGREi: SntPR{tRehE Gudas! Npriihis babl WldNohd @k ang
rel easably in an axial direction in a predeterm ned position. The

cover when i nthe entidiemenidearsdnrefungeupied.| ticedrdingpy it oursoanirotinr ot at e

relative 15  to the first .housi pqr.tion. . ccordi the fir housi ng
portion caf st PEREPE YRS T t%e‘@ﬁggt{k 5t Jéspggﬁ%én%’%’b&gﬁen i’“%]ieport i on
al t hough the {d rstateisi ng portion is covered by the cover.

The scal e which is disposed opposite the cursor is provided 20 either on
the first housi ng Boptsrssibic sAnfimirphion)ef gine prauntex theg pinige ¥ thhe

cover, The COMEl % LEADRDALANEL Ml "RAORYIS e whic RS ofledeler
conpri ses transparent naterial. I Teast one rigi AT al hment
means nmay be @ispoed@cteztht Hfe wideritimindehefotihee tay eeetinhi eRoeidddaioanent

nmeans pushes the cursor. 25 back into the starting I%osition t hereof at the

one end oft0 hehe edgeg gh, fihe |RECRRA HBORFing POFELMR ¢ BP0 RFCEBEHC Rhen t he

cover is petween which there is a recess in which the wider teeth of the
pinion can roll. 'i‘hat transmission assewbly preferably has a
transmission ratio of half a spindle revolution to two actuations
of the metering apparatus, for example half a revolution to a
15 rotary movement of 360 degrees of the two housing portions
relative to each other.

If a rotational movement of for example 120 degrees of the
two housing portions relative to each other is required for
actuation of the metering apparatus there may be three projections

20 on the second housing portion, more specifically being displaced
through 120 degrees relative to each other. Furthermore in this
case also the projections on the second housing portion may be
present only singly. Then the spindle is further rotated only in
each third actuation of the metexing apparatus, although each

25 actuation is counted.

The flanks of the wider teeth lie on the inner or outer
peripheral surface of the second housing portion. The spindle is
therefore rotatable only when the wider teeth can engage into the
opening between the projections. That rotary locking arrangement

30 always holds the spindle in the starting position which is
provided atr the beginning of the rotary movement.

A plurality of supply containers containing the substance to



fitted into place. El astic entrai nnment neans nmay be provided in
pl ace of the rigid entrainnment neans. In this case the resetting
projections. 30 of the cursor can be provided with rigid |inbs.

. When the cursor is reset the cursor abuts against a step he one
end of the™O"R#B. before the cover reaches its end l?&quj 24586
PCT/ EP96/ 05758 -8 - -7- position. The
cover is further noved to its end position, in whi ch case the elastic

portion, thabe imebPed Rbnl PousiBSY HePBlcddsBively £2Etdd19nbh AMel fefdilihgl NTENt
means, springs back and the cursor and t He entrai nment nmeans are
uncoupl ed. Asppardtwg lapdtdsedcurldorhs substanbe|ticsbs tmetered) ipofuxt exampfleom whi ch
it is displaced when tthe s“gai ngle i s rotated. ¢ , In A sgecific
confi gurati of WHERETIhEY PRITERPITY APT( Fds0ns oL, RYsishe 57 PM%spindl e
has four teetfe Operdittéd t MENRRPOSI tRty¥ring podttsfisasitheq®hl eecusdpder than
the other two teeth. Provided on 10 the edge of the second housing
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preferably has ansm ssion ratio of pin revo on to two

actuations alreaidytisenmdieciargedpahaths metorimx appirachaldr aheesmlaat i on to
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required for actuation of the netering apparatus there may be three
proj ecti as cover that situation.

In a first embodiment of such a development a gear is
provided on the other end of the spindle, which is opposite to the
drive side. Provided at the corresponding end of the first
housing portion is a coaxial ring gear, preferably with a flange,

15 which is wmounted rotatably with respect to the first housing
portion and into which the gear engages. The ring gear is also
rotated through a given angle for each revolution of the spindle.

Provided on the flange is at least one first mark which,
after less than a 360 degree rotation of the ring gear relative to

20 the first housing portion and after consumption of a supply
container is disposed opposite a second mark which is in a fixed
position relative to the first housing portion. The number of
marks on the flange is egual to the number of supply containers
which are permitted as a maximum for the metering apparatus {or

25 for the substance to be metered). The second mark can be disposed
on the first housing portion or it can be a window in the cover
which is fitted onto the first housing portion.

The flange can be provided, instead of the marks, with a
scale which quasi-continuously displays the total number of

30 wmetering portions discharged with the metering apparatus or the
total nuwber of metering portions still available, for example in

a window. The ring gear is rotated through at most 360 degrees to



20 on the second housing portion, nore specifically being displaced
t hrough 120 degrees relative to each other. Furthernore in this case
al so the projections on the second housing portion may be present only

. singly. The Eg! indle is further rotated only in ef&%fo%ﬁ
actuation 01&"‘% %teri ng apparatus, allBough each 25 ac uatlon?%
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the nmeteri gy betwappabatmsnberd ofs egdeth | invbireed.ubst ance to be netered is for
exanpl e a nmedi canent it _nm %c?_e neceﬁs;g{rey fg; reasons of hygiene to

limt the pernitPt2deRORHEFCI B F el o5 thReeBEE e 5
metering appagghmSer HiRAublds 15 ddhli epildin Qﬁ?@ﬁsﬂyyh HeO s88{Yr to (ﬁﬁd

di splay the total nunber of netering portions which have alrea been
di schar ged w ghratgediparaliled appheafirstospiriddetatdaivhich crunisssy aodurmseirer i ng

portions which are still ayailable. The aboye- . descri bed nechani_cal

counter can bé’hﬂ’é’\’/é‘lsoﬁ%%?"%y\fﬁ’r’:i Bﬁﬁet\ﬁﬁgﬁe‘t oP ARG AL, ORF S Ehe GUP oS

In a firstyenrbedinertirat spichie develgenRiomich eﬁe'gegﬁnco a Reayifednan the
e

ot her end of the spindle, which is opposite to

corresponding end of the second spindle. Disposed opposite the
cursor on the spindle is a scale in a fixed position with respect
to the first housing portion, which scale can be disposed either
on the first housing portion or on the cover fitted thereon. In
15 the case of this counter the total number of metering portions
which have already been discharged or the total number of metering
portions which are still available is represented on the

displacewent travel of the cursor on the second spindle.
In place of the second spindle with cursor, the arrangement
20 may have a rotatably mounted roller, on the periphery of which a
helical line is drawn with an entire revolution over the entire
length of the roller. The spurfaces on the two sides of the
helical line are marked in different ways, preferably in two
colours, for example red and white or red and green. In this
25 construction the cover has a narrow window which is as long as the
roller and through which a narrow strip of the peripheral surface
of the roller is visible. A scale can be disposed beside the
window and extends over the entire length of the roller. The
scale can be divided in accordance with the maximum permitted
30 number of metering portions or it can be divided into numbered
sections according to the maximum permitted number of supply

containers.



drive side. Provi ded at the corresponding end of the first housi ng
portion is a coaxial ring gear, preferably with a flange, 15 which is

nounted rotatably with respect to the first housing portion and into

. whi ch the gear engages. The ring gear is also rotated through a given
angl e for MR¥W24¥%o| uti on of the spindleg Pr ovi BEHERAGOSHS® f | ange
Is at | east one first mark which, -dPter 1ess than a 360 degree

rotation of the ri ng_ggar relative to 20 tre first_housing portion and
after consunptioft 5Pi3E Sppfiment of (the feyetonmeny; ef, JoedceF63i Bas & second

mark whi ch 15 cbfid Bgdindi€€ which PO LOBiAla! BYE g0 ' heysy
portion. The r?unberglof " wmar ks on t%]e fal angeg{nsc{)atgﬁg“&t;?%ggnt%er of
suppl y cont diixet sspindlewhut hwisich jer diépassdast aamathieruivéaiohhén netieer i Ng

apparatus (or .25 for. the suybstance fto be tered), The second mark can be
il Sposed TR (Hechs PEFLPRRRER FHAFE i “BF TPECKLP ARPAFARRGORE I t ho

cover 5 Wrotladd with!£dQRER 4d18nf ¥ SingBRME NG ROTEIIGP o the first The
fl ange can be provided, instead of the marks, with a scal e V\?:II ch

quasi - cont | rapdndle, dusheysranseissicn ratithds matched topetle totrlpanmbeans

di scharged with the ering apparatus or th tatal nunber of netering
portions sti9f P&ﬂf?’gﬁi g, “'Fg?rg'{/)?arﬁﬁ%lf’ﬂs' ‘.%h%t WHEE $RedFiYRP R¥ar is

rotated thr edlidiBSic 30Q &R 88StHePsecond housingVForthoRd 53R cerabl
boT) Epo6) 05 Tea? 5o Botion splay the maxi mum

per i ssi bl e hyethe | prejgstionsnyhich e wizeady usedufposrivinditye Siwgs up
ratio i S4 ossi.g‘liye requi red between the rotation of the spindle and the
rotation of The ri'ng gear, that ratio being structurally fixed by

means of a sui t aliheordriri €0 providd wherhighesteprpr fatdb waRhhid Peakued:
In a second enbodi nent of the devel opnent of the counter the

required between the first and second spindles or between the

first spindle and the ring gear, the arrangement may have, instead

of the gear on the first spindle, a single-tooth transmission

15 arrangement with which the gear on the second spindle or the ring

gear is further rotated by one tooth for each revolution of the

first spindle. The step-up ratio can be from 2 to 1 to 10 to 1.

The rotary locking means for the spindle or the ring gear

{i.e. the means for inhibiting unwanted movement) may be a locking
20 pawl or the rotary locking means lies in the friction between the

spindle and the mounting or the ring gear and the mounting or in

a specific configuration of the parts, for example a positively

locking tooth configuxation. The cursor is rotationally secured

on the spindle by virtue of the positively locking contour of the
25 cursor.

The components of the counter may consist of virtually any
material. They are preferably made from plastics material, for
example by an injection moulding process. For medical purposes,
physiologically harmless materials are used such as for example

30 polybutyleneterephthalate (PBT} or a compound of PBT and Teflon
{polytetrafluorcethylene). The wmaterials are preferably so

selected that different materials run against each other, for



counter includes a second spindle which may be simlar to and arranged
parallel to the first spindle and which carries a cursor which is
possi bly not resettable. Provided at one of the two ends 10 of the first

. spindle is a i ch engages into a gear at the COopFRERisiasisg end
of the secor%ggﬁ*ﬁg?e. Di sposed oppositq4the cursor on the spindle is

a scale in a fixed position with respect to the first housing portion,

whi ch scale ¢ di sgduiel bhey {3+t Nl 1 5,5t pBPUSHIPROT L 4RA O on
t he cover fit?gag@heerg%ﬁ 9?% 15 tcﬁle ac%f}e:le of this count erbt%e&t o%%ﬂlnunber
of netering peatadime-styremdlch have al ready been di scharged or the total

nunber of netering portions which are sti|l available is represented
on the di spl agBPreRPURteRy @CCBFdinge YUy IFVERHES fBh P pisedl Lor

In place of t 0 PLAY S i 40 GUE SO unilRE s -FeBNYE A ave a
rotatably rmu%?%@&%oﬁae?’, on t R%A pltebﬁ pheryw olf V\,ﬁi ch a ngnﬁlf?&nga Iib"ne S
drawn with sanaeahiges fevoi Utigond oneaticamentont iThe liquid| todhd) arbmidse rial | er.

The .surfaces on the two sides of lical . line are marked in

\ the he
di ff erent \/\/ay§,isli5‘?9€9er13bfypﬁ'eﬁsf‘ﬁ5’less sB_B?%’ur"?,“"‘?’d?“e%’&i‘(b‘P EIBYETRF SN t e
or red and grgepn a ?ﬁgbaﬁis&?orfig&asbwgu&engéx{&aewgeﬁneaﬁﬁ i dBALA LN Wpndow

which is as |long as er and t hrough which a narrow strip of the
peri pheral sumtacsol is gepkrates;rfdr detaiklsyinithlie. respect alee Gamabeladidsposed

besi de th i nd d i th of th |l er.
The Mool aoeR AR RO AL ARy ARhCE SPE1S (RS (RRHLRG FOBBES €50 30
number of JPt GhioY P tiRSpEFatdd WRBede BY VidadehBlp. NUFRET 86vice for

sections according to the maxi num perm tted nunber of supply
contai ners. producing t@e higlpsregsure is operated by means of a spring-

PCT/ EP96/ 0575§ctuated locking stressing wmechanism, the spring being stressed by
rotation of two housing portions relative to each other; for
details attention is directed toc German laid-open application {(DE-

15 OS) No. 195 45 226.7 (the entire contents of which are
incorporated herein by reference). The counter according to the
invention is automatically advanced when the housing portions are
rotated relative to each other.

A preferred embodiment of the invention will now be described

20 in greater detail with reference to the drawing (Figure 1) which
shows part of a metering apparatus having a counter. In this
embodiment the first housing portion is rotated through 180
degrees relative to the second housing portion for actuation of
the metering apparatus.

25 The first housing portion 1 is mounted coaxially rotatably
relative to the second housing portion 2. The cover 3a which is
mounted thereon encloseg the first housing portion 1 and the
counter. The cover is additionally shown in broken lines in the
withdrawn position 3b. The number of metered portions taken from

30 the supply container which is in use at the time is counted with
the spindle (rotary shaft) 4. The spindle 4 is rotatably mounted

on the first housing portion by the two snap-action mountings S



- 10 - A third enbodi mrent of the devel opnent of the counter has a

second spindle which is of a simlar design configuration to the first
spi-ndl e but which is disposed at another location in the regi on of the
peri pheral surface of the metering apparatus. It is 5 provided with a
transm ssi WO 9AR#58kgenent, sinmlarly to the first spi MEPIGHRTE8 t he
transm ssion ratio is matched to the totzal nunber of perm ssible

nmet ering portions. That spindle is driven by proj ections at the edge

of the secorfidh@udbagh paek |t Pegrérgs-ablThe grooys 1 hehighopecemwdstedi ch are

| read g ieving Lhe fi | . L0 order t
or ovi db o Torgk Sy s bOfeslfor ethiny Rl Bt Rptnate. e, el ¥R on 1 ne

first and seriepilagpiingl 3soprdrdtieaarithhere resifienstlispsnd eadmGal ey i ng
gear, the arrangenent may have, instead of the gear on the first

spi ndl e, a $ AgPeettiyehseraribnradangagementyPPRfifendhtang tho weHaehtite gear
on the sego ' ifgk g ' rthe ot ated by, . one tooth
for each %e&%logg#gﬂun%f 9% héerh%wg | rsstl Bépﬁ%l ie’(?céﬁr%eks Jeﬁ'rh ﬁpg?%?im(?gt% be .
from2 to 1neansQfdrothe portions 11 Athehs Gy yf Itheki ngrabBRNS pEevideRcospi ndl e

or the ring %ear_ . gfi .e. the neans for inhibiting unwanted novenent) may

be a | ocki nFhecdnsifda,ptobhy |GoVEH LSy LMY GRSt sMeqnss 14 nwiiah. f vhert i on

bet ween t he | ndl g4 th LN | ear .and _the nmountin
\ he oé% g ¢ xfﬂ&e‘& dEILEbh ' PuBh b . 9

or in e? sng| I C co:'r'l | gur aﬁl’ on o% t e paﬁbg,c %?r%xggrrf)lf eméop% T tivel y

| ocki ng t ootdraeoidg gpasditiion. afheheursdr of Sthot spinddal by wmeshe €6 the ON the

spindle by virtue,  of th ositively |ocki r;.gf:cont our of the 25 cursor.

The conpbhefEgebiing, PrEaRt S - cOfRTL(“PEF BRpReRg| Fe afrsor ringiri al .
They are prefegiablayaimdde dHePaplrashi CSs MBACT LR . cdbr is r%i@g%égfca |§n

I nj ection noul di ng process. For nedical purposes, physi o
har M ess matdescuidedabovsed such as for exanple 30
pol ybutylenet er eplit B3l & ¢ (B Tnebnd o1OMROURLA [FL 208 T8LL08 ns0n
16 having two (axially) narrow teeth 17 and two (axially) wide
15 teeth 18. The edge of the second housing portion carries the two
projections 19 and 20 between which there is the opening 21. As
described aboave, the teeth and projections are preferably of
involute shape. Disposed at the other end of the spindle is the
gear 22 which engages into the ring gear 23. Provided on the
20 flange 24 of the ring gear are a plurality of numbered marks 25,
of which a respective wmark appears in the window 26 in the cover
3a after a given rotary movement of the ring gear.
The pesition of the cursor 9 against marker means in the form
of the labelled scale 27 shows the number of wetering portions
25 taken from the supply containex or the number of metering portions
which can still be taken therefrom. When the supply container is
empty a respective one af the numbered marks 25 appears in the
window 26.
The illustrated counter incorporates the preferred features
30 of the invention discussed above {(but not the second and third
*developments” discussed above)} and the description just given

should be read in conjunction with earlier discussion of these



(pol ytetrafl uoroet hyl ene). The materials are preferably so
selected that different materials run agai nst each other, for WO
97/ 24586 PCT/ EP96/ 05758

- 11 exa PBT with Teflon agai nst PBT or PBT agaippsiepoddsyds
but adi ene_-stvpgﬁiﬁ& The counter ’gccordi ng to the invention can be

used for exanple in a netering apparatus which serves as a

hi gh- pressure % ggé)c{ﬁfge m.1‘e%r a liquid nmedicanment. The liquid to be
atonised is PFeE sposea I'n a pressure-less supply container which
conmmuni cat es wheh pdeférteat doised hicgbrdinegs 3dr ehgenevaitiog HRENshen t h
whi ch an aerosol is generated; for details in this respect see Gernman
| ai d- opeiPlApPinT 2EVRREAEEE: OS) No. 195 36 902.5 (the entire contents

of 10 which are.ngo il ehheprse) 1he dewi.Ge.fo
produci ng the hi éhtl g%eéggé%tt?gagge%at ggxf){/ means ofm%fesfpr?ng- 8Eud a{:sf uat ed
| ocki ng stressi ntactmabedi sm the spring being stressed by rotation of

two housing portions relative to_each other; for details attention is

directed to Gernet & ROBpEHtaFpt i LatYms( OF- tolerapgps \and 138 thsrederes (the

entire contents Qxfel‘ﬁfgi:ﬁ@ a36Csure in! S5MRbRS €d herein by reference). The
counter according to the I nvention 1s automatically advanced when the

housi ng porti ons thectransmissi@t ednrid aleisigned toactvent hewide range; A
preferred enbodi nent. of the jinvention w.ll _now ge descri bed 20 i ng?r eater

detail with ref erén8iSRIRYShERY PHRPRY OEFAHEFERTESd IIRCERTDY POTELRRM 2B of a

netering apparat Usehayinidrd FOURtRIring Igorkiors scilienDadilaeRt, t GRadd s St
housi ng portion is rotated through 18 degrees relative to the second
housi ng porti on famtaistaslyomdiwith an faldeqwattec degrpen pfareaturacy

- it is inaccessible and cannot be displaced by mistake when
using the metering apparatus;

- it can be used for a plurality of supply c¢ontainers in

15 succession;

- it can be produced for a different number of metering portions
from each supply container and for a different maximum numberx
of supply containers which may be used with a metering
apparatus;

20 - it is integrated into the metering apparatus and does not
require any substantial modification thereof;

- it can be produced in miniaturised form and therefore takes up
only a small amount of space;

- the individual parts of the counter are preferably made from

25 plastics material which operate without lubricant at a low
level of friction;

- no substances can get. into the substance to be metered, from
the counter;

- it comprises a small number of individual parts which can be

30 inexpensively produced by injection moulding;

- it is easy to assemble;

-~ the counter can be reset each time a supply container is



25 The first housing portion 1 is nounted coaxially rotatably
relative to the second housing portion 2. The cover 3a which is

nount ed t hereon encl oses the first housing portion 1 and the counter.
The cover is additionally shown in broken lines in the wi t hdr awn
position 3WOsTAESAUNDer of metered portions taken from REWERIASTE| y
container which is in use at the tine-i¥ eounted with the spindle
(rotary shaft) 4. The spindle 4 is rotatably nounted on the first

housi ng por ti orPMRFFRe 388 TTHpE 4Fi YR TFHBREPAYSI Y of the cursor\gy Ge 24586
PCT/ EP9_6/ 05758 gpindle is clearly established wheieve? “a fresgn%ugPY}gl ch act
as bearings. e groove 7 whi ¢ch accommbdat es nmounting 5 serves for
axially fixing ¢tdnzaipendise intthedwwedsor with display ring 9 is provided
with two resilient Iinbs 10 each having a resEecti ve screw hread

engagement por t Fh TR HREPIE L EBERIIG WIS FPERTLERO ASTYSE IS the nbs 13
The recesg 8 i spdda@ihfCOp ekl auring"®88Sof 0f LilGIROLbhONGel ! wdint e end
of their travel. Provided on theé inside of the cover are two

entrai nment neasesond whindie wiewith a ring gesermeéansf ithatdthe geaeriihgn, push

the cursor 9 back into the startin osition at the end of the spindle
by means of theappfﬁapé§é’f‘f’i%rﬁﬁgEXtWSSﬂg?Z’f‘ p\mgﬁt?%f‘eﬂéﬁﬁé%é‘%ér cur sor
ring 9 beass RARLDNY gdi2iahdidR¥orla pAthetBemMidsS behf b EASEH as
descri bed above. D sposed at the one end of the spindle 1s a
four-tooth piniswply codGimersnintsecceagied| y)Theapevied asft lusé7 ofindhé Wo
(axiall ylovm' de J{:Se teeth 18a=Tshe edge 9 Py h@hsecond housi ng portion carries
the two pr“(')ej SEEPEPPPRRERY 98 B RdamPhfEK T e is the openi ng 21.

As descri bed aboave, the teeth and projections are preferably of



i nvol ute shape. Di Sp0§£d 2l Lhe Ok ‘%Iceﬁ”d of the spindle is the gear

22 whi ch engages into t Provided on the 20 flange 24 of
the ring gear are a pI [”“ Hm ered mar ks 25, of which a
respective mark ear 26 in the cover gﬁﬁﬁg JoPrss g| ven
rotary move &R ”g%%t he ring gear. The position o e cursor
agai nst marker neans in the form of the | abel | ed scal e 27 shows the
nunber of metering portions 25 taken from| T her or t he
nunber of nmetering portions whi ch can A bref rom  When
the supply cogtzoMser is enpty a respeqti ERLAGED he ntinbered marks
25 appears in the w ndow 26. The illustrated counter

i ncor por at es heRpPefRanicgls squRiss £o10 df MYFipHy SRPRGH V] s*@ﬂé%%dt'a‘bove
(but not the g 1S ggd the
descri ption ju %%nggqrtaﬁgé&iﬁo T’angbggirl%ggxglr?mconj gé\%t%%?\&g\ftg earI | er

di scussi on Ofeéd‘ﬁe&eher when thd\(heXghr2d9Spparatus is operated, the counter

PCT/. EP96/ 05758 - 13 - preferred
features. comprisinghe preferred counter according to the invention has
the fol | ow leéa@(:a%@%indle with btsdz%wab'ﬁ%t th&ldoy, advanced when the
metering apparatus Is act uat ed; is non-critical in terns
of tol erances- avmbsasattheftenés substantxaillwabheab]ﬁi ¢or ehe ndpepét the;

- the transm ssion can be desi éﬂg to cover a w de range; - it

di spl ays the nUIRFEFRBY P8 ?lta"}sg netering portions and/or 10 t he

number of et eryig¢nPoE tdi%BSsecﬁt:.hl the 3¢81bRRJEC the PASbheral surfadeOBE! NUOUS]Y
and with an adequate degree of accuracy;
the metering apparatus and
- which is mounted in the vicinity of the spindle ends with

respective rotary mountings on the first housing portion,

a tooth arrangement at the spindle end which is closest to the

second housing portion,

- at least one projection at the edge of the second housing
portion, for engaging the tooth arrangement and rotating the
spindle,

- a cursor movable along the spindle by the screwthread when the

spindle rotates, and

- & scale which is disposed adjacent the cursor.

2. A mechanical counter according to claim 1 having
- two rotary mountings, preferably in the form of snap-action

mountings.

3. A mechanical counter according to claim 1 or 2 having

- a pinion at the one end of the spindle, which is in the
vicinity of the second housing portion and which provides the
tooth arrangement, and

- projections on a part of the periphery of the second housing

portion, which engage into the pinion on a part of the rotary

R



- it is inaccessible and cannot be displaced by m stake when usi ng
the nmetering apparatus; - it can be used for a plurality of supply
cont ai ners successi on; - it can be produced for a different

in
‘nunber of ggﬁfggﬁgﬁportions fromeach supply container and for a
di fferent unber of supply contai ners whi chcIeysshsrsesed

with a netering apparatus; 20- #6 -it is integrated into the

nmet eri ng apparatus and does not require any substantia

modi fi cati on t heeeasfent of the two dwmusbes moztion riedative abueastechtherm and
therefore takes up only a small anount of space; - the

I ndi vi dual parts of the counter are preferably nmade from 25 pl astics

material whigh oper abénaichoUWounbEi £ithr-adhg &d O%aim 3 havidgvel of
friction; - no substances can get into the substance 1o be netered,

from -t e Rigdanepaving four teethonprises a smal |l nunber of indivi dual
parts which can b 30 | nexpensi vely produced by injection noul ding;
- it is easy to assenbl e; - the counter can be reset each tine a

suppl y cont ai-ne¥wd projections on \MRe9déashaBBousing portion. _
PCT/ EP96/ 05758 14 enptied; as

a result the starting position of the cursor on the spindle S

clearly established enever a fresh Sup cont aj ner
i nt roduced:; 2 S'f“ﬁ aé‘éﬁﬁ{ APPSRt 51°°% gb’?/‘h&f’ecm"bﬁ BRYHIS the act uati ons

of the - a pinion with four teeth of which two oppositely disposed teeth
are wider than the other two teeth, wherein a flank of the
wider teeth bears against the inner peripheral surface of the
second housing portion,
- two projections on the edge of the second housing portion, and
-~ an opening between the two projections which is larger than the

width of the wider teeth of the pinion.

6. A mechanical counter according to any one of claim 1 to 5
having
- a transmission ratio of half a spindle revolution to two

actuations of the metering apparatus.

7. A mechanical counter according to any one of claims 1 to §

wherein
- the pitch on the spindle screwthread is matched to the number

of the metering portions and the displacement travel of the

Cursor.
8. A mechanical counter according to any one of claims 1 to 7
wherein

- the spindle has means for inhibiting unwanted movement,
preferac’y in the form of a positively locking toot:

arrangement.

MR R RO VR



5 nmet ering apparatus during use of a supply container with a

second spindle or with a ring gear neans that the netering

apparatus can be reliably used for a predeterm ned total nunber of
. metering portlons or for a predeterm ned total nunber of PCT,

cont ai ners WL ¥ssi on. The period of use of the 10 rre{ ering
apparatus can be reliably reviewed. - 17 -

15 CLAIMS 1. A nmechani cal counter for a refillable nmetering

appar atus capabl e of supplying substance fromone of a plurality of supply
contai ners, tbe nehetddhgnafiiacatinSe accagdingo t6oant ahéyofiidlanget housi ng
portions Wmch are rotated relative to each other when the netering
apparatus is Bp¥ig ed, the counter conprising: - at | east one spindle
with a screw threa a ext ant.i

par allel to the agtx?ls of' S’&g rﬁg?lejfzier?\gn%&b )&llg%pgr %?géwgﬁg% QL&%%@% i's
di sposed in the goegicn af ttﬂaeqnesophemalchsucfmreﬁdtamm& rg:rt::.on
apparatus and - which is mounted in _the vicin of the spindle' s ends
Wi th respective engages H“GPaF*F FEGEYTHRGEdRP tHhe ??ﬁ”é’%{ehou& ng portion, -

a tooth arrangenent at the spindle end which is closest to the second

housi ng portion, - at | east one projection at the edge of the second
housi ng porti an, fa&rmechanicaleguniar apherdimgthoaxlaangﬂemanﬁ.ngnd rotating the
spindl e, - a cursor vabl e, al on the S le e b t he screwt hread when

the spindle ~ 2 *®fBf%t ,r§ﬁ?ﬂ"‘6‘§r Bf & %‘%ﬁS‘?eQ‘:aP%’ffg“’Phét
spindl e for resqlyel Behd¥ end of th8Bapinha9t. a resettl ng projection, and -

a scale which is disposed adjacent the cursor. 2. A mechani cal count er
according to claim1l having - two rotary rmuntings preferably in the
form of snap-actio 20 | ngs chani_cal coupt .accordin
claim1 or %iw n‘g - Ellammaqp|‘:‘r’1‘|“(x)tneraF cf%rﬁﬂem AdY of"% ﬁ'g SRR ’e t‘c‘lxlﬂigch i's
in the vici n| hyvidg t he second housi ng portion and which provides the
tooth arrangenent, and - projections on a part of the periphery of the

second housi ng pﬂSfﬂ-P%ﬁF one reset{ing Profgakicon AR FNEHEUFA-on on a part of
the rotary

12. A mechanical counter according to any one of claims 1 to 11

baving

- a cover over the first housing portion, which cover is
connected thereto releasably in the axial direction and covers
over the spindle, wherein the cover is transparent in a region-

wise manner or comprises transparent material.

13. A mechanical counter according to claim 12 having

- at least one entrainment means on the inside of the cover.

14. A mechanical counter according to any one of claims 1 to 13
having
- a gear on the other end of the spindle, and
-~ a ring gear with means for inhibiting unwanted movement,
preferably with a flange, with which the gear engages, and
~ which is mounted cocaxially rotatably relative to the first

housing portion.

‘) R A
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- 16 - novenment of the two housing portions relative to each other.

4. . A mechanical counter according to claim3 having - a pinion having

. four teeth, and - two projections on the second housing portion.

S. A nmechwmodwadssicount er according to claim3 having - PETEPIVOSTE8W t h
four teeth of which two oppositely disptged teeth are wider than the
other two teeth, wherein a flank of the wi der teeth bears against the

i nner periphdfal BurdciideieAl (deunter agsepdinohsastivgmpdt thaydipg - two
projections on the edge of fthe.s d housi rtion d - _an_opening
bet ween t he t'\/\oatpﬁ'oejaggt ?%ens%mtc%glgg”f%r%ert ? hggatf%ee of %@\fn P8 of*FHe wi der
teeth of the piwHieR markifig, afheFELdANkEat 36OUMPecatONtdbAdod @nanyiggne of
claiml1l to 5 having - a transmssion ratio of half a spindle revolution
to two act \BRaroelgtive e tRettde nfiusspdionsdng poryion, Aisredhopessd
counter accordi 0 al t ' z,.1he pitch on the
spindl e screwth ggg?%%yn% "E:lﬁlgd&?ﬁoil?‘h%%#bgsr in mg%gé ﬁ)eos%% ‘gnr fﬁigatb"gret i ons
and the displ acmeré fim@¢chowfinghportioncursor. 8 A nechani cal counter
according to any one of clainms 1 to 7

16. A mechanical counter according to claim 15 having
- a second marking on the first housing portion, or

- a window in a cover on the first housing portion.

17. A mechanical counter according to any one of claims 1 to 13

having

a second spindle with means for inhibiting unwanted movement,
which is arranged in substantially parallel relationship with
the first spindle, and
- a cursor - which is possibly not displaceable - with rotaxy
securing on the second spindle, and
~ a one-tooth transmission assembly compris{ng
- a projection wheel at one end of the first gpindle and
- a gear at the corresponding end of the second spindle, into
which the projection wheel at the end of the first spindile
engages, and
-~ a scale which is disposed adjacent the cursor on the second

spindle.

18. A mechanical counter according to any one of claims 1 to 13

having

- a roller, on which a helical line is drawn with a revolution
over the entire length of the roller and the surfaces on the
two sides of the helical line are marked in different ways,

preferably coloured with two colours, and

R



wherein - the spindle has means for inhibiting unwanted novenent,
preferably in the formof a positively | ocking tooth arrangenent .
WO 97/ 24586 PCT/ EP96/ 05758
17 mechani cal counter according to any on i
havi ng - “2‘?91”35“& one resilient linb with a screwt hreagmgélgagerrent
portion on the cursor, which screw hr eadt®Rgagenent portion engages
|nto the screW il gasqn LREpBbAl| frip in Mhe ATERCRARNGA WERULLEREF 0N di NG
to claim9 having - arecess for receiving the scremnread engagerent
portion at ohheahet periphekadf $wfaspi wdl ehe rollér Asnvdlsabieal amdunt er
according to any ong of clains,1 o0 1 havi n - at | east one resetting
proj ection on t\Fl?gs of scale _hi?’.'m% ﬁg‘c’:h‘éﬁ?f‘ﬁ%?‘%é’(?uﬁ‘f’éﬁp'accordi ng to any one
of glaims 1 to 11 havi ng - a cover over the first housing portion,

whi ch cover is connected thereto releasably in the axial direction and
covers oMBr theeshamidiad, counteri acadrdinm \ter any onearls gdrdimé 1 hoald egi on-
W se manner ()I_Eav(iggpri ses transparent naterial .

1to 8

- a second spindle with means for inhibiting unwanted move;nent,
which is arranged in substantially parallel relationship with
the first spindle, and

- a cursor with rotary securing on the second spindle, and

- a one-tooth transmission assembly comprising
- a tooth arrangement at the end of the second epindle,
which is closest to the second housing portion, and
- projections at the edge of the second housing portion, .
which engage into the tooth arrangement at the end of the
second spindle upon rotation of the housing portions

relative to each other.

20. A metering apparatus having two coaxially arranged housing
portions which are rotated relative to each other when the
metering apparatus is operated, the metering apparatus comprising

a mechanical counter according to any preceding claim.

21. A metering apparatus having two coaxially arranged housing
portions which are rotated relative to each other when the
metering apparatus is operated, the metering apparatus having a
mechanical counter comprising a screwthreaded spindle mounted in
bearing means on one of the housing portions in a peripheral
region thereof so that it is rotated by movement of the other
housing portion, and a cursor movable, by the screwthread,
relative to marker means, the arrangement being such that movement

of the cursor with respect to the marker means provides a measure

L



13. A mechani cal counter according to claim 12 having - at | east one
entrai nment neans on the inside of the cover. 14. A mechani cal counter
according to any one of clainms 1 to 13 havi ng - a gear on the

. other end of the spindle, and - aring gear wwth nmeans for inhibiting
unwant ed MW@ #4586 preferably with a flange, w th whPECHERY6ESTRar
engages, and - which is nounted coaxd 20ly rotatably relative to the first

housi ng portion. WO 97/ 24586
PCT/ EP96/ 057%g the number of operations of the apparatgs. 15 A nechani cal

counter according to claim 14 having - at least one first marking on the
flange of the ring gear, whi ch marking, after |ess than 360 degree
rotation of zhe 1A ngtering Gharabhdtdatect@iddiad id1aimhoLsi G BORt LR, 1S
di sposed opposite_a second marking which_ is in a fixed position
relative  CUnsgrt [§8Rf bestteMmBa%IfHgYpdiaipghed from gthe psepaushrgad| feount er
accordi ng torége@{:{gg@ havi ng - a second marking on the first housing
portion, or - a wndow in a cover on the first housing portion. 17.
A nmechani cal counter according to any one of clains 1 to 13 havi ng - a
second spindle wiith nmeans for inhibiti ng, unwant ed novenent,

23. A metering apparatus according to Claim 21 or 22, including

means for indicating the number of times the cursor has moved

through its path of travel.

24. A metering apparatus aaccording to Claim 21, 22 or 23 wherein
the spindle axis is substantially parallel to the axis of rotation
of the housing portions and the spindle has a gear thexeon which
cooperates with means on said other housing portion to effect

rotation of the spindle.
25. A metering apparatus according to Claim 24 wherein the
spindle is rotated during only part of the relative rotation of

the housing portions.

26. A metering apparatus aaccording to any one of Claims 21-2S,

wherein the counter is as defined in any one of Claims 1-19.

27. A metering apparatus according to any one of Claims 20-26

which is a metered dose inhaler.

L



which is arranged in substantially parallel relationship with t he

first spindle, and - acursor - which is possibly not displaceable - with
rotary securing on the second spindle, and - a one-tooth
Transm ssion y conprising - a projection wheel at one end of
the first spi“?di e and - a gear at the corresponding entFFPRYSEeccond
spindle, into ;  which the projection gyweel at the end of the, first
spi ndl e engages, and - a scale which is disposed adjacen; t he cursor
on the second " spindle. 18. A nechani cal counter accorg§ ng to any
one of claims 1ito 13 havi ng - aroller, on which a helicaltfline is
drawn with a rev‘kutlo over the entire Ienzlh of t i roIV. and the
surfaces on the N\ tWo sides of the helical e 1 ed /y di fferent
ways; pref er ABRy col oured with two col $rs, ang L2 g I} 97/ 24586
PCT/ EP96/ 05758 I c—- NLQ- 3 ;, rflanspar ent
strip in the covef throulRpk ich a Qﬁrrp-,.z$u|‘ghé JJi gt al Jsurface of
the roller is vis|ble, and 0SS 2 srd-Apde t B trarfspar ent
strip. 19. A pechanical counter accorch QAd) f claifns 1 to 13
havi ng - a secopd spindle with neans for F«},;f LR gnt ed rfovenent,
which is arrangedfin substantially parallel [Ne=g] : th

voll - .!
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9¢ -
the first spindle, and - acursor wwth rotary securing on the seconchgzO *

spi ndl e, and - a one-tooth transm ssion assenbly conpri sing - a
tooth arrangenent at the end of the second spindlierps acTannrsh dl osest
to the second housing portion, and - proj ectjfons_t=THet sipgegf the
second housi ng portion, whi ch enga&% into the ftooth arrangeqeft at the
end of the " second spindl e upon rotation of tihg hddsSUid198% t ijons
relative to each other. . 20. A netering appargtys having two qoaxially
arranged housjin portions which are rotated reltative to each ot hgr when

t he met er i aratus is operated, the neterin Qnprifsi ng a

mechani cal counter according to any precedi ng claihfww"W21:MA‘Héfeang
nged housing _ portions which are

apparatus haying two coaxially arr
rotated rel agi ve ?P‘B?a}h‘é%"ﬁ'i AT o eefillable  BRteRRY ARParatys capable pef at ed,

the neteri ngsagying substirod fidmaone 6o BRAGIBALF SEPPN ESntSIRBIRY Hid Ridteling.
screwt hr eaded spi ndl e m)umed I N beari ng neans on one Qf t he housi ng
portions in ﬁp'b%?{c‘ﬁh'?r"éﬂg 9 sgPdally; ﬁ'é‘f“&?a hoysing, portions which ares fetatednovenent

of the ot her relativeudi efchPethet When ahél reteling appdratis ok opefited,"PeSEduprérhr ead,
relative to nmarker nmeans, the arrangenent being such that novenent of the

cursor with F¥BBRYM9t o0 the marker neans provides a nmeasure WD
97/ 24586 - at least one spindle with a screw thread thereord;CT/ EP96/ 05758  of the

number of operat | \(Rfﬂgseo faxnlshgxtgﬁ)sa;l%s%ashtially parallel to the axis of the metering
apparatus and

N - which is disposed in the region of the peripheral surface of the metering
apparatus and

- which is mounted in the vicinity of the spindle’s ends with respective
rotary mountings on the first housing portion,

- a tooth arrangement at the spindle end which is closest to the second
housing portion,

- at least one projection at the edge of the second housing portion, for
engaging the tooth arrangement and rotating the spindle,

- a cursor movable along the spindle by the screwthread when the spindle
rotates, said cursor being displaceable along the spindle for resetting by
means of a resetting projection, and

- a scale which is disposed adjacent the cursor.

2. A mechanical counter according to claim 1 having
- two rotary mountings, preferably in the form of snap-action mountings.

3. A mechanical counter according to claim 1 or 2 having

- a pinion at the one end of the spindle, which is in the vicinity of the
second housing portion and which provides the tooth arrangement, and

- projections on a part of the periphery of the second housing portion,
which engage into the pinion on a part of the rotary

L
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22." A metering apparatus aaccording to Oaim 21, wherein thel a6 2&um e

tenporarily released fromthe screwthread for

resetting.

23p0g

met-ering apparatus according to Claim2l1 or 22, including neans for
*indi cating the nunber of tinmes the cursor '

R

RSN at h' of

has noved
gy 2 3

t hr ough

travel . 24. ering apparatus aaccording to IfC‘:I‘ai m 21, j
wherein the sp axi s |s‘9%%%m§%§%% % the axi S rotation
8‘;0Itogre hOﬂMﬁAﬁﬂ&ﬁéﬁu&%ﬁﬂ B %MMPMA%&»@‘?REANM
¢ waAw: C VAW, O O U A O O
the sp{ {Rinternationsl Patent Claggieatin S35 0o at us B Ineeratiing] Bubliestiqn| Naimber:2 4 wh S Q 91724586
spi ndl ¢ |§m§tlm(mmm only part i 06 roleSilaib ¥ FHaleON Of 103&1?&97(10.0/7,9@7
housi ng—portions 26.__A neter] ngiaj atus aaccording to any one of »
G ai.ms) gy b FldBerC OUN /erloBo ?ﬁfﬁ&%@%cgﬁe pin,gﬁd "B, Bo, Bk,
27. A petering apparatus according t ny one C |ONG @Z{‘Zﬁb &.H,Snmn.
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(57) Abstract

requires a device with which the number of melering portions

number of metering portions alreedy discharged and the number
metering portions permitied in totat is quusi-continuously displayed

containess can be reliably viewed.

(58 Title: MECHANICAL COUNTER FOR A METERING Apmnmy

A mctering apparatus for metering for example a medicament

displayed. The known display devices however are not suitable for
a metering apparatus having two housing portions which are rotatable
relative to cach other. The mechanical counter for 8 metering apparatus
of that kind comprises at Jeast one spindle with rotary locking, whose
£xis extends in parallel selationship with the axis of the metering
apparstus and which is disposed in the yegion of the peripheral surface
of the apparatus. ‘The spindle is automatically driven by way of a
transmission assembly when the metering apparatus is actuated. The

the mechanical counter. The transmission ratio of the transmission
assembly can be designed to cover a wide range. The cumor serving
for display purposes can be reset on the spindle. The permissible period
of use of a metering apparatus which can be used for a plurality of supply
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