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INHALATOR COMPRISING A DOSAGE
COUNTING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an inhalator for dispensing an
aerosol comprising a dosage counting device, a housing part,
and an aerosol dispensing container displaceably arranged
relative to the housing part along its longitudinal axis.

2. Discussion of the Relevant Art

Such an inhalator is known from EP-A1-0 254 391. In
these conventional inhalators, an aerosol dispensing con-
tainer is displaceably inserted into a tubular portion of a
housing part. The dispensing container comprises a spraying
tube which is guided out of a head area of the dispensing
container, which spraying tube is inserted in a sealed manner
into a spraying socket portion which is formed as a mono-
lithic part of the housing. For dispensing a predetermined
dosage of the medium stored in the dispensing container, a
pressure force is applied to a bottom portion of the dispens-
ing container and the container is briefly forced into the
housing. Via the spraying tube inserted into the spraying
socket a valve mechanism is opened for a moment and a
predetermined amount of the medium contained in the
storage container is sprayed via the spraying head. In a
lateral area of the housing an indicator wheel is provided
which is rotatably supported and which is rotated farther for
each dispensing stroke of the inhalator by means of a
step-down gear system by a minimal rotational distance. The
indicator wheel is provided with several filling level indi-
cating marks which can be read by means of a window
portion for a successive rotation of the indicator wheel.
When the dispensing container is almost completely
emptied, a corresponding symbol is visible in the window,
and this signalizes to the user that the dispensing container
is substantially completely empty. By means of overfilling of
the dispensing container at the manufacturing site by
approximately 10 to 15%, it is ensured that upon reaching
this end mark a sufficient amount of active substance is still
stored in the dispensing container.

The overfilling of the dispensing container carried out at
the manufacturing site, in particular, when filling with
comparatively expensive active substances, results in an
increase in cost of the inhalator. Also, with regard to
environmental protection considerations an overfilling of the
dispensing container to the degree that has been conven-
tional up to now appears to be problematic.

SUMMARY OF THE INVENTION

The invention has therefore the object to provide an
inhalator for dispensing aerosols which is characterized by
a high functional reliability and a dosage counting device
improved with respect to readability and indication preci-
sion.

This object is solved according to the invention by an
inhalator having a first counting ring which is arranged
coaxially to the longitudinal axis of the aerosol dispensing
container and is rotatable about this longitudinal axis; a
second counting ring which is arranged coaxially to the first
counting ring and can be directly coupled therewith and is
rotatable relative thereto; counting ring switching device for
rotation of the first counting ring upon actuation of the
inhalator; and a coupling device for coupling the second
counting ring with the first counting ring for a stepwise
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rotation of the second counting ring together with the first
counting ring; wherein the counting ring switching device
has an actuation portion and a switching finger coupled
therewith, which for rotation of the corresponding counting
ring can be brought into engagement with control elements
thereof.

In this way, it is possible in an advantageous manner to
provide an inhalator which can be produced with respect to
manufacturing technological aspects in a beneficial way and
with which, as needed, each individual dosage stroke is
counted and indicated. In addition to the thus obtained
reliable monitoring of residual filling amounts of the active
substance medium stored in the inhalator, it is moreover
possible to monitor the administration of the dosage aerosols
in correspondence with the prescription in an improved way.
The inventively embodied dosage counting device makes
possible, for example, counting from 0 to approximately 200
of the individual dosage amounts. As an alternative to this,
it is also possible to provide the number arrangement on the
two counting rings such that dosage counting is possible in
a descending order starting at the maximum stroke number.
Counting can be performed successively in the descending
order, for example, starting with the number 200, wherein,
for example, when the residual stroke number is =50, in the
indicator device a color marking, for example, in the form of
a signaling bar, becomes visible which signalizes to the
respective user in a timely fashion that a new inhalator must
be obtained.

The improvement of the indicating precision possible
with the dosage counting device according to the invention
makes it possible to reduce the overfilling of the dispensing
container, performed for safety reasons, and to thus reduce
the residual amount of active substance in the dispensing
container.

An advantageous embodiment of the invention with
respect to a particularly reliable further switching of the first
counting ring is provided in that the switching finger is
spaced from the rotational axis and is positioned at a slant
thereto. Accordingly, it is possible in a kinematically ben-
eficial way to bring the switching finger into engagement
with control elements provided at the counting ring and to
tilt the switching finger subsequently about a tilting axis
which extends substantially transversely to the longitudinal
direction of the switching finger. The positioning angle of
the switching finger relative to a radial plane defined by the
counting ring is preferably in the range of 30 to 60°. In this
connection, sufficiently large transport paths of the switch-
ing fingers result in connection with favorable force ratios.

According to a preferred embodiment of the invention,
the switching finger can be deflected out of an initial position
into an end position which is slanted relative to the initial
position, wherein an engagement portion of the switching
finger is forced already in the initial position thereof in an
elastically yielding fashion into an engagement position with
the first counting ring. Accordingly, in a reliable way it is
ensured that each individual dispensing stroke of the inha-
lator is counted by the dosage counting device.

An advantageous embodiment of the invention with
respect to an especially beneficial conversion of the dispens-
ing stroke of the dispensing container of the inhalator into a
further switching movement required for operating the dos-
age counting device is provided in that an arm part is
provided that is coupled with the switching finger wherein
the arm part and the switching finger form an elbow joint
mechanism. This ensures for still advantageous force ratios
a comparatively long switching finger transport distance so
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that it is possible to space the numbers provided on the first
counting ring so far apart from one another that only one
individual number of the counting ring is visible within the
window portion, respectively.

The return force required for returning the switching
finger can be provided in an advantageous way by elastic
deformation of the switching finger or of the actuator
elements which are coupled with the switching finger. The
switching finger is comprised advantageously of a plastic
material, preferably a thermoplastically formable plastic
material.

An advantageous embodiment of the invention with
respect to a reliable actuation of the switching finger is
provided in that the arm part and the switching finger are
connected to one another by means of an actuation portion.
The actuation portion forms in an advantageous way a
contact surface facing a shoulder portion of the dispensing
container of the inhalator, which contact surface, upon
lowering of the dispensing container within the context of a
dosage stroke, is deflected from its initial position, in
particular, is moved substantially in the axial direction of the
dispensing container.

The arm part and the switching finger are formed as a
monolithic part according to a preferred embodiment of the
invention. Advantageously, in this embodiment the actuation
portion is provided in the connecting area between the arm
part and the switching finger. The movability of arm part and
switching finger relative to one another results substantially
from the elasticity of the material in the area of the corre-
sponding transition locations. The geometry of the transition
portions is selected such that at least in the context of the
determined number of dosage strokes no considerable mate-
rial fatigue or cross-sectional weakness is caused in the
corresponding connecting portions.

An advantageous embodiment of the invention with
respect to an especially high functional reliability of the
dosage counting device is provided in that at least the first
counting ring, preferably also the second counting ring, and
in a particularly advantageous way also the switching finger
are made of POM. The remaining components of the inha-
lator can be made of comparatively inexpensive plastic
materials, such as, for example, polystyrene or polyethylene
or other, preferably thermoplastically deformable, plastic
materials.

An embodiment of the invention which is especially
advantageous with respect to an especially compact and
functionally reliable configuration of the dosage counting
device is provided in that the switching finger, the actuation
portion and the arm part extend substantially arc-shaped
about the rotational axis of the first counting ring. The radius
of this arc corresponds advantageously substantially to half
the diameter of the shoulder formed on the dispensing
container. In this way, it is advantageously possible to
arrange the counting ring switching device directly in the
area of the dispensing valve of the inhalator. In this way, it
is advantageously possible to form a housing portion pro-
vided for guiding the dispensing container of the inhalator
by a separately formed tubular element which is placed onto
the mouthpiece of the inhalator.

An advantageous embodiment of the invention with
respect to a reliable counting of the individual dosage
strokes is provided in that a reverse motion check device is
provided which has a locking pawl which engages, at least
upon further transport of the first counting ring by one
counting step, a correspondingly formed engagement por-
tion provided on the counting ring.
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As an alternative, or also in combination with such a
locking pawl, it is also possible to prevent rotation of the first
counting ring counter to the counting ring switching direc-
tion by a frictional locking mechanism. The counting ring
switching device; and, advantageously, also the reverse
motion check device are formed according to a special
aspect of the present invention such that they count each
dispensing or dosage stroke.

In an advantageous way, the switching mechanism is
formed such that the first counting ring is actuated and
rotated farther even when a dispensing stroke has been
performed only incompletely. An advantageous embodiment
of the invention with respect to an especially easy-running
configuration of the reverse motion check device is provided
in that several locking pawls are provided which can be
brought into engagement with corresponding engagement
portions formed on the first counting ring, wherein the
individual locking pawls are arranged in a staggered
arrangements to one another such that these locking pawls
are each in different engagement states.

The length of the arm part and the length of the switching
fingers as well as the position of the arm part and of the
switching finger are adjusted such that upon displacement of
the actuating element by a predetermined travel stroke the
engagement portion of the switching finger is displaced in
the circumferential direction of the first counting ring by a
travel distance whose length is substantially identical to the
step length of a scale provided at the periphery of the first
counting ring. In this way, it is possible advantageously to
display the number combination required for the indication
of each individual counting step in a uniquely defined way.

An advantageous embodiment of the invention with
respect to an especially reliable counting and indication of
the individual dosage strokes is provided in that the scale of
the first counting ring has the numbers of 0, 1,2 .. .t0 9,
wherein these numbers are provided with identical periph-
eral division on the periphery of the first counting ring.
These numbers can be, for example, applied by screen
printing onto the counting ring. However, according to an
especially preferred embodiment of the invention, the scale
is burned by means of a laser writing method directly into
the plastic material of the counting ring.

Also, the scale of the second counting ring has in an
advantageous manner the numbers 0, 1, 2 . . . to 9. The
application of the numbering of the second counting ring can
be carried out in the same way as explained above with
respect to the first counting ring.

An advantageous embodiment of the invention with
respect to counting a comparatively large number of strokes
is provided in that the scale of the second counting ring has
the numbers 0, 1,2 . . . to 20. In this way it is advantageously
possible to count with only two counting rings a total of 200
dosage strokes. In particular, in this embodiment on the first
counting ring the series of numbers 0, 1, 2 . . . to 9 is
arranged several times in sequence, in particular, 2 to 3
times. This shortens considerably the transport distance for
further switching of the first counting ring.

The coupling device for coupling the second counting
ring with the first counting ring for a step-wise rotation of
the second counting ring together with the first counting ring
comprises advantageously a tongue which is formed on the
first counting ring and which is elastically deflectable and
can be brought into direct engagement with an engagement
portion of the second counting ring. This tongue is deflected
according to a preferred embodiment of the invention by a
contact nose that is stationarily arranged relative to the first
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counting ring which maintains the elastically deflectable
tongue in engagement with the second counting ring across
an angle interval which corresponds exactly to the step angle
for further switching of the second counting ring. For

6

part of the angular member 3. In this pin portion 5 a
dispensing tube 6 of the dispensing container 1 is inserted in
a sealed fashion. The dispensing tube 6 is received yield-
ingly in the axial direction in the head area 7 of the

realizing corresponding gear ratios, if needed, several such 5 dispensing cqn.tainer 1 and is pre'-tensiqned by a spring
contact noses can be formed on a component of the inhalator device (not visible) such that the dispensing container 1 is
which is stationarily arranged relative to the first counting ~ [orced via the dispensing tube 6 away from the pin portion
ring. If needed, it is also possible to form several elastically 5. . . .
deflectable tongue elements on the first counting ring which In the upper area of the guide shaft 2 a depression 8 is
are designed to be brought into direct contact with the 10 prov@ed from ,WhICh a bottorr} portion 9 of the d1spens1ng
second counting ring. container 1 projects. By app.lymg a pressure force onto this
. . . bottom area 9, the dispensing container 1 can be moved

An advantageous embodiment of the inhalator with  54ard the pin portion 5 as is indicated by the dash-dotted
respect to an especially reliable operation of this coupling  Jipe in a simplified fashion. As soon as the dispensing tube
device is provided in that the second counting ring com- 6 contacts the contact surface formed correspondingly on the
prises a bearing portion which is inserted into the first 15 pin portion 5, the dispensing tube 6 is forced into the
counting ring so as to be rotatable or is placed onto the first  dispensing container 1 and cooperates with a valve mecha-
counting ring. By providing corresponding circumferential nism via which a pre-determined amount of the medium
grooves and engagement portions between the two counting  stored in the dispensing container 1 can flow out of the
rings, it is possible to support the two counting rings s0 s container and can flow via the dispensing tube 6 and the
to be rotatable relative to one another and to prevent an axial 20 spray nozzle device 4 and from there into a intake area 10
pulling-apart of the two counting rings. The position of the: formed in the angular member 3. This insertion movement,
first counting ring relative to the contact noses can be  which is referred to in the following as dispensing stroke, of
maintained in an advantageous way by a circumferential  the dispensing container 1 is counted by a dosage counting
groove provided on the first counting ring. device 11.

The rotation of the second counting ring counter to the >*  The dosage counting device 11 comprises for this purpose
switching direction is advantageously prevented by an addi- a first counting ring 12 and a second counting ring 13. The
tional reverse motion check device. first counting ring 12 and the second counting ring 13 are

rotatably arranged relative to one another. The second count-
BRIEF DESCRIPTION OF THE DRAWINGS 30 ing ring 13 has a rotational bearing portion which is inserted

Further details and features of the invention result from into a corresponding opening area of the first counting ring
the following description of a preferred embodiment in 12.
connection with the drawing. It is shown in: The first counting ring 12 and the second counting ring 13

FIG. 1 a longitudinal sectional view of an inhalator with are arranged coaxially relative to the longitudinal axis X of
mouthpiece and displaceably arranged dispensing container, 35 the d}spensmg container 1. The two counting rings 12,13 are

FIGS. 2a, 2b, and 2c a schematic representation for rotationally arranged in a tubular portion of the angular
illustrating the transport mechanism of the counting ring member 3'. On the outer Clrcumferentla} Surf.acc of the two
switching device provided in the inhalator according to FIG. cguntmg ngs 1, 1‘3’ numbers are prqwded naway Wh%Ch
1, will be explained in th.e folloyvmg in more detail \.Vth.h

FIGS. 3a and 3b a schematic illustration for a more 40 number§ can be read via a window opening 14 which is
detailed description of a preferred geometry of the switching formed in the angular member 3.

. : - The embodiment of the inhalator illustrated in FIG. 1 has
finger, an actuation p OmOI,l’ and an arm portion, a second counting ring arranged approximately at the level

FIGS. 4a, 4b, gnd 4c axial secnor.m.l views of the, first and of the shoulder 15 formed on the receiving container 1. The
the sec ond counting rings for exglalmng the function of the 45 second counting ring 13 is sized with respect to its inner
coupl}ng dFVlce for direct coupling of the first and second diameter such that the shoulder 15 of the dispensing con-
counting rings, o ) . . tainer 1 can penetrate by a travel stroke, corresponding to the
i FIG. 5 a lgngtudlnal section of a cover portion with dispensing stroke length, into the second counting ring 13.
integrated switching finger as well as integrally formed In an annular space provided between the two counting
reverse motion check device, 50 rings 12,13 and the head area 7 of the dispensing container,

FIG. 6 a radial section view along the line A—A in FIG. a counting ring switching device 16 is provided which
5 for explaining the configuration of the reverse motion rotates the counting ring 12, arranged coaxially to the
check device, and dispensing container 1, by a certain angular distance for each

FIG. 7 a simplified side view of the inhalator according to dispensing stroke.

FIG. 1 with a substantially rectangularly formed reading 55 The counting ring switching device 16 is formed in the
window aligned along the longitudinal axis of the inhalator. illustrated embodiment as a monolithic part of the cover
portion 17 which is inserted into the angular member 3. The

DESCRIE]\"I;[I];)(I)\ID?I\I;"[];);I{?gERRED cover portion 17 forms a bearing portion which extends
substantially annularly about the longitudinal axis X on

The inhalator illustrated in a simplified way in FIG. 1 for 6o which the second counting ring 13 is supported.
dispensing an aerosol comprises a dispensing container 1 On the cover portion 17 a reverse motion check device for
slidably arranged along an axial direction and the guiding locking the rotational movement of the counting rings 12, 13
shaft 2 provided for supporting the dispensing container 1 in the counter direction is provided as a monolithic part,
which is placed in a fitting way onto a correspondingly respectively. The cover portion 17 is furthermore provided
formed connecting portion of an angular member 3. 65 with a contact nose which forms part of a coupling device,

Aspray nozzle device 4 is arranged in the angular member
3 and is formed in a pin portion 5 formed as a monolithic

to be explained in the following, for direct coupling of the
two counting rings 12, 13.
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The counting ring switching device is arranged within the
two counting rings 12, 13 such that an actuation portion 19
thereof can be brought into contact with the shoulder pro-
vided on the dispensing container 1.

8

interval in the circumferential direction. The number which
is the successively arranged one on the circumferential
surface of the first counting ring 12 now is moved into the
window opening 14.

Th? functipn of th.c counting ring switching device wiH.bc 5 In the illustrations according to FIGS. 2a, 2b, 2c the
:l’g’glzl\iiiggg él;ifclg f6f tllfliftlri}tgdzlg’lizlbé éc'z?;hz bCO;rlll‘;lg% counting ring switching device for switching the first count-
. 2a, 2b, S : . -
comprises a gear member, referred to in the following as a 118 Ting 15 111ust.rated %n : develo.ped 111ustrat10P .
switching finger 20. In the illustrated embodiment, it is ,In the embodiment illustrated in FIG. 1, the]o1nt rpecha-
coupled by the actuation portion 19 with an arm part 21. In ;, ™5™ forme.d by lh? arm part 21, the actuation portion .19’
the illustrated embodiment, the switching finger 20, the and.thc switching hnger 20 of th.e counting ring sw1tch1ng
actuation portion 19, and the arm part 21 are formed together device, extends, as 111ust~rate.d n EIG‘ 3b, sub§taut191.lly
as a monolithic part, and, as a result of the own elasticity of arc-shaped aboul‘the longllgdlnal axis X of the d15pf:n51ng
the plastic material employed here, they are moveably container 1 (not illustrated in FIG. 3). By suppressing the
coupled with one another s actuation portion 19 illustrated in FIG. 3b a displacement of
The arm part 21 has a stationary end facing away from the lhe engagement portion 224 of the. switching finger 21 in the
actuation portion 19 by which the entire joint mechanism, C{rcumfcrcnt1al direction is achlevefi - As a result .Of ic
formed by the arm part 21, the actuation portion 19, and the dlSplaccm.e nt of ﬂ?e engagement portion 22 of the sw1tch}ng
switching finger 20, is supported in the circumferential finger 20 in the circumferential direction, the first counting
direction of the first ,countin rine 12 ring 12 can rotate farther by a switching angle a in the
In the ill J & ring b ’ 21 and th 20 circumferential direction. In the case that on the outer
swi?cltlirﬁl:gl ﬁisgtéft; 0 E;ianzlizm;?(’)\:l jco iégtmmzzﬁanisrfln B)t/ :;1 circumference of the first counting ring 12 three number
. . . ol sequences of the numbers 0 to 9 are provided, the switchin;
gradual suppression of the actuation portion along the indi- an‘;le o is approximately 12°. For s&i:h a switching angle ;gl
cated longitudinal axis X of the dispensing container 1, the sufficiently large spacing bet\;veen the neighboring numb érs
arm part 21 and the switching finger 20 are pivoted gradually 25 . . f =
into }:he final position illus%rate%l i FIG p2 Relaglive o Z results for a diameter of the first counting ring 1 correspond-
projection surf};ce perpendicular to the aXls X a displace- ing to 1h§ %i%mme; OE the gis%ensling C(gllaiqer 1hso 1ha§ an
. o easy readability of the individual numbers in the window
ment results between the projection of the position of the ope};ing 14 isyensured The gear ratio between the first
movable cn d of the arm part 2L with respect to the projé?clion counting ring 12 and tﬁe second counting ring 13 is deter-
of the position of this end in the end position. According to 30 mined in correspondence to the number of the number
this displace‘menlt, 1h? actuation portion‘is rpoved in the sequences provided on the circumference of the first count-
ggf;ﬁfrle;%t;:cflfgngn;ifvtohtzfri;gzuzzgﬁrg;gbﬁlz% :Ez @ng ri.ng 12. The required gear ratio bf:tween the two count-
actuation portion so that, as a whole, in this connection an glg rln%s Canbagvantﬁge;lllls 1y be achieved by the c}(l)uplmg
. o P . evice described in the following in connection with FIGS.
elongation of the projection of the switching finger 20 in the 35 4a. 4b. 4c g
projection surface perpendicular to the aforementioned lon- L . L .
gitudinal axis X results. Since the switching finger 20 with . The coupling device 111u§ trated in different coupling states
the end portion facing away from the first counting ring 12 ;n FICES' 4a, 4b,’ dc compr;sehs aﬁtongue elf:men} 24'1;VhIlChhlS
is also coupled with the actuation portion, an addition of the 'ﬁrme asa umladry part F(’)I (; i rst cguntlng rlnlg - k ;
displacement strokes, achieved by pivoting of the arm part 40 1 ustration according to - 4a 1t1s In a neutral position. /
and of the switching finger 20, results. For transmitting the goﬂower portion 252155 fprrrclled.on tge tongue element 24. This
corresponding movement component, acting in the circum- ollower pozrlﬁmnh‘ h 18 femgnz to engagﬁthe.:ngagemgtnht
ferential direction of the first counting ring, onto the first projections 26 which are formed as a monolithic part wi
counting ring, the switching finger 20 is provided with an the second counting ring 13. In th}s connection, a contact
engagement portion 22 which can be brought into engage- 45 295¢ 27 provided on the cover portion 17 5P {OYld‘?d Wh{Ch
ment with the control elements formed on the counting ring. forces the tongu e.elemenl 1n19 a coupling position in which
By a corresponding movement of the engagement portion 22 ﬂ;e follogv:r portion zi’ provided on the 'end.of thzthOIEglﬁe
of the switching finger 20 in the circumferential direction of clement 24, engages the engagement projections 26 of the
the first counting ring 12, the first counting ring 12 is second counting ring 13 positioned dlrectly adjacently. As
transported in the circumferential direction by a predeter- 5o SO0 25 @ COITCSpON ding engagement state 1s prgduced, the
mined travel stroke as a result of the engagement with the secongl counting ring 13 is rotated together with the first
control elements 23. This predetermined travel stroke cor- counting ring 2172 untﬂ thehtongue clement 24 dgops off tﬁe
responds substantially to the spacing between the two neigh- (f:olr;tacl nose =~ 502 5[ at (li ° hengagement (siliate ctween the
boring control elements 23. Since the actuation portion 19 is otlower p;);n‘on lar(ll Atse Corresp}?n Ing engagement
moved into a lower end position as a result of the shoulder 55 PI‘OJCC[IC{H d h1s Eance cd. AS soon St 1S gngfigekrln ent sz
of the dispensing container 1, the actuation portion 19, as a s canceled, the first counting ring 12 can be further move
result of the own elasticity of the arm part 21, will also by a certain travel stroke, independently of the second
spring back into its initial position upon return movement of counting ring 13. ) )
the dispensing container 1 in the guide shaft 2. During this In FIG. 4b the tongue clement 24 is forced into the
return movement the switching finger 20, respectively, its 60 aforer.nc.:ntlolned ?Ol{Phng position by the contact nose .27’
engagement portion, bypass the control element 23, which Dot visible in this illustration. The length of the coupling
will come into contact with the latter during the subsequent stroke, identified by the letter b, is determined by the
counting stroke, and springs directly behind this control geometry of the contact nose 27.
element 23 again into its engagement position. Upon a new In FIG. 4c¢ the tongue element 24 is already returned into
suppression of the actuation portion 19, the engagement 65 its initial position and the engagement between the follower

portion 22 of the switching finger moves the control element
23, formed on the first counting ring, again by a transport

portion 25 and the corresponding engagement projection 26
of the second counting ring 13 is cancelled.
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The tongue element 24 provided in the illustrated embodi-
ment is a monolithic part of the first counting ring 12 and is
formed as a substantially flat leaf spring element. With
respect to the required mechanical properties of the tongue
element as well as with respect to an especially high

10

inhalator, is advantageous with respect to manufacturing-
technological aspects. However, it is principally also pos-
sible to eliminate the cover portion 17 and to embody the
reverse motion check device 28 for locking the reverse
movement of the first counting ring 12 as well as the

5
precision fit of the first counting ring 12, it is preferably counting ring switching device and the corresponding sup-
made of POM plastic material. In the here illustrated port portions for supporting the first and second counting
embodiment, the numbers 1 to 20 are arranged at the outer rings 12, 13 directly on, i.e., as a monolithic part of, the
circumferential surface of the second counting ring 13. By angled member 3.
means of the two counting rings 12, 13, 200 dosages canbe - The division of the catch projections 30 provided on the
individually counted in this embodiment. With the two first counting ring 12, illustrated in a sectional view accord-
counting rings it is possible to provide counting up to 999. ing to FIG. 6, is pre-determined such that the reverse motion
By employmg a Ithd counting ring, a count up to 9’999. 1s check device locks the first counting ring 12 anew after each
possible. The coupling device for coupling a third counting . b £ th . 1 t 23. With
ring with the second counting ring corresponds in its design counting step by means of the spring element 23. With a
advantageously to that between the first counting ring 12 and 15 correspond}ng 1:edup tion 1n size Of. the caich projections 30
the second counting ring 13. apd reduction in size of .the.spac.m'g betw.een the succes-
For preventing a rotational movement of the second swely‘arranged catch projections s possible to make the
counting ring 13 relative to the first counting ring 12 counter catch intervals of the reverse motion check device smaller
to the transport direction, determined by the coupling device ~ 0d fo thus prevent a rotational movement of the first
24, 25, 26 as well as the contact nose 27, a reverse motion 20 counting ring even when the first counting ring 12 is not
check device 29 is provided for the counting rings 12 and 13 rotated by a complete counting step. With a corresponding
which can be brought into engagement with corresponding ~ configuration of the geometry of the spring element 29, the
catch portions. In the here illustrated embodiment, these rotational resistance generated by the reverse motion check
catch portions of the reverse motion check device are device 28 can be maintained at a comparatively minimal
formed in a simple way by the engagement projections 23 ,5 value.
and 26. In FIG. 7 a side view (side view from the right) of the
In FIG. 5 the cover portion 17 provided for the inhalator inhalator illustrated in FIG. 1 is shown. The window opening
according to FIG. 1 and the first counting ring 12 placed 14 arranged on the side of the intake area 10 shows the
thereon are illustrated on an enlarged scale. In the shown number display. “200”. This number display is provided
embodiment,, the reverse motion check device 28, provided 3, when by means of the first counting ring 12 the number “0”
for preventing rotational movement of the first counting ring has been positioned in the window opening 14 and by means
12 counter to the counting ring switching direction, com- of the second counting ring 13 the number “20” has been
prises a spring element 29 formed, as a monolithic part of the moved into the window opening. For example, in the case of
cover portion 17 which can engage catch projections 30 a descending count, the first counting ring 12 as well as the
which are formed on the inner circumference of the first 35 second counting ring 13 are rotated farther by an angular
counting ring 12 and face the counting ring rotational axis X. interval (ct) about the longitudinal axis X of the inhalator
The special geometry realized in this embodiment of the upon the next actuation of the inhalator. Accordingly, via the
spring element formed as a monolithic part of the cover first counting ring 12, the number “9” and via the second
portion 17 can be seen in FIG. 6 showing a simplified radial counting ring 13 the number “19” reach the window opening
sectional view along the line A—A. 40 14. Accordingly, in the window opening 14 the number
As can be seen also in the illustration according to FIG. “199” is shown. Upon subsequent actuation of the inhalator,
5, the tongue element 24, which is provided for direct further the first counting ring 12 is now further rotated and the
rotation of the second counting ring 13 (not illustrated), has number “8” is positioned in the window opening 14. The
a flat rectangular cross-section and projects from an inner window opening 14 now shows the number “198”. In
circumferential wall of the first counting ring 12 into an 45 connection with the following dosage strokes, first the; first
annular space provided between the first counting ring 12 counting ring 12 is further rotated by single counting steps,
and the cover portion 17. This annular space is limited in its respectively, until the number “1” enters the window open-
upper area by a contact portion 31 which supports the second ing 14 and in the window opening 14 the number “191” is
counting ring 13, not illustrated here, in the axial direction. shown. Upon the next actuation of the inhalator, as a result
The illustrated,cover portion 17 forms moreover a second 5y of the coupling mechanism illustrated in FIGS. 4« to 4c, the
contact portion 32 by which the first counting ring 12 is  first counting ring 12 is directly coupled with the second
supported in the axial direction. With respect to the fact that counting ring and the first counting ring 12 together with the
the first and second counting rings 12, 13 are supported  second counting ring 13 are further rotated by one counting
against one another in the axial direction as a result of the step. Accordingly, the number 0 provided on the periphery
shoulder structure illustrated in FIG. 1, the two counting 55 of the first counting ring and the number “19” at the
rings 12, 13 are as a whole supported in the axial direction periphery of the second counting ring 13 are positioned in
by the aforementioned first and second contact portions 31 the window opening 14. In the window opening 14 the
and 32. number “190” is now shown. As soon as the number “19”
In the sectional view according to FIG. 5, the contact nose has reached completely the window opening 14, the cou-
27 provided for deflecting the follower portion 25 provided 6o pling mechanism for the direct coupling of the first and
on the end portion of the tongue element 24 is shown only second counting ring 12, 13 is returned into its release
in dash-dotted lines. The counting ring switching device 16, position and the first counting ring 12 during the next dosage
provided as a unitary part of the cover portion 17, and, in strokes is rotated independently of the second counting ring
particular, its arm part 21, are also shown only in dash- 13 until the number “1” of the first counting ring 12 again
dotted lines. 65 reaches the window opening 14.

The configuration of the mentioned filigree structure of a
cover portion, insertable into the main housing portion of the

In order to provide a substantially identical division of the
number sequence on the first counting ring 12 and the
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second counting ring 13, the number sequence of 0 to 9 is
provided twice on the outer circumference of the first
counting ring 12. For a more narrow design of the window
opening 14 relative to the circumferential direction of the
counting rings, on the second counting ring 13, for example,
the numbers 0 to 40 can be provided. With a corresponding
adjustment of the gear ratio between the first and the second
counting ring 12, 13, for example, by multiplying the
number of contact noses 27, provided for further transport of

12

initial position the engagement portion of the switching
finger (20) is elastically yieldingly forced into an engage-
ment position with the first counting ring (12).

3. The inhalator according to claim 1, wherein the arm
part (21) and the switching finger (20) are connected to one
another by the actuation portion (19).

4. The inhalator according to claim 1, wherein the arm
part (21) and the switching finger (20) are formed as a
monolithic part.

5. The inhalator according to claim 1, wherein the arm

the secopd counting ring, number's of 0 to 400.can be 10 part (21) and the switching finger (20) are comprised of a
counted in a df:scendmg or ascending sequence with only plastic material.
two counting rings. 6. The inhalator according to claim 1, wherein the actua-
The invention is not limited to the aforementioned tion portion (19) is guided in a direction substantially
embodiments. For example, it is also possible to eliminate parallel to a rotational axis of the first counting ring (12) and
the cover portion 17 provided in the afore described pre- 15 wherein the arm part (21) forms a spring element forcing the
ferred embodiment of the inhalator and to form the corre- switching finger (20) into the initial position.
sponding functional parts integrally with the housing of the 7. The inhalator according to claim 1, wherein the aerosol
inhalator. If needed, aerosol-free active substances can also dispensing container (1) has a shoulder and wherein the
be dispensed with the described inhalator. For making  actuation portion (19) has a contact surface configured to
available an even larger counting range, it is possible to 20 contact the shoulder of the aerosol dispensing container (1).
provide a third counting ring which can be coupled by a 8. The inhalator according to claim 1, wherein the switch-
corresponding coupling mechanism with the second count- ing finger (20), the actuation portion (19), and the arm part
ing ring. (21) extend substantially arc-shaped about a rotational axis
What is claimed is: (X) of the first counting ring (12).
1. The inhalator for dispensing an aerosol, comprising: 25 9. The inhalator according to claim 1, further comprising
a dosage counting unit (11), a reverse motion check device (28) fpr preventing a rota-
; . . . tional movement of the first counting ring (12) counter to the
a housing device (2,3) having a stationary part (17), counting direction.
an acrosol dispensing container (1) arranged in the hous- 10. The inhalator according to claim 9, wherein the
ing device (2, 3) and slidable relative to the housing 39 reverse motion check device (28) has a locking pawl.
device (2, 3) in a direction of a longitudinal axis of the 11. The inhalator according to claim 1, further comprising
acrosol dispensing container (1), a first scale provided circumferentially on the first counting
a first counting ring (12) arranged coaxially to the longi- ring (12), wherein a length of the arm part (21), a length of
tudinal axis (X) of the aerosol dispensing container (1) the switching finger (20), and a position of the arm part (21)
and rotatable about the longitudinal axis (X), 35 and a position of the switching finger (2a) are adjusted such
a second counting ring (13) arranged coaxially to the first that upon a displacement of the actuating element (19) by a
counting ring (12) and rotatable relative to the first predetermined travel distance the engagement portion (22)
counting ring (12), of the switching finger (20) is displaced in a circumferential
a counting ring switching device (16) for rotating the first direction of the first counting ring (12) by a travel distance
counting ring (12) upon actuation of the inhalator, 40 having a ltj,ngth matching a step lcqgth of the ﬁr§t scale.
a coupling device (24, 25, 26, 27) coupling the second 12. The inhalator according to claims 11, wherein the first
counting ring (13) to the first coupling ring (12) for a scale has a .number sequence 0,1,2 L to 9.
sicpuisc rotation by o countng stcp of the second (2 B TRRER SEEEE T EIE G ning e
counting ring (13) together with the first counting ring 45 (13), wherein the second scale has the numbers 0, 1, 2, . . .
. L o . to 9.
wherein .the counting ring switching .dev.lce (16) has an 14. The inhalator according to 11, further comprising a
actuation portion (19) and a switching finger (20) - L
. . second scale provided on the second counting ring (13),
coupled to the actua.tlon Pomon (9), wherein the scale of the second counting ring (13) has the
wherein the first counting ring (12) has control elements s; pumbers 0,1,2,...9,10, 11, ... 19 and 20.
@3), 15. The inhalator according to claim 12, wherein the
wherein the switching finger (20) engages the control number sequence 0, 1, . . . 9 is provided multiple times.
clements (23) for rotation of the first counting ring (12) 16. The inhalator according to claim 1, wherein the
in a counting direction, and second counting ring (13) has a bearing portion rotatably
wherein the switching finger (20) is spaced from the 55 inserted into the first counting ring (12).
longitudinal axis (X) and is arranged at a slant to the 17. The inhalator according to claim 1, wherein the
longitudinal axis (X) and engages the control elements second counting ring (13) has a bearing portion placed onto
(23) axially, further comprising the first counting ring (12).
an elastically yielding arm part (21) coupled with the 18. The inhalator according to claim 1, wherein the
switching finger (20) via the actuating portion (19) 60 coupling device (24, 25, 26, 27) has a follower element
such that the arm part (21) and the switching finger coupled with the first counting ring (12).
(20) form an elbow joint mechanism, the arm part 19. The inhalator according to claim 18, wherein the
(21) being supported on the stationary part (17). follower element is formed by an elastically yielding tongue
2. The inhalator according to claim 1, wherein the switch- element (24) formed as a monolithic part of the first counting
ing finger (20) has an engagement portion (22) and is 65 ring (12).

configured to be deflected from an initial position into an end
position slanted relative to the initial position, wherein in the

20. The inhalator according to claim 19, wherein the
coupling device has at least one stationary contact nose (27)
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for deflecting the tongue element (24) such that the tongue
element engages the second counting ring (13) over a
circumferential length corresponding to the counting step
and rotates the counting ring (13) by the circumferential
length.

21. The inhalator according to claim 20, wherein the
second counting ring (13) has a toothing portion configured
to engage the tongue clement (24).

5

14

22. The inhalator according to claim 20, wherein three of
the stationary contact noses (27), spaced uniformly from one
another in the circumferential direction, are provided such
that the second counting ring (13), upon a complete circum-
ferential revolution, entrains the second counting ring (13)
by three counting steps.

& ok ok ok 3k
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