- 1 - DESCRI PTI ON COUNTER MECHANI SM OF FEEDI NG DEVI CE AND FEEDI NG DEVI CE
USI NG SUCH COUNTER MECHANI SM 5 TECHNI CAL FI ELD The present invention
relates to a counter mechanism used in a feeding device for feeding
powdered, liquid, or the like, and to a feeding device conprising such a
counter nechanism 10 BACKGROUND OF ART A powdered nedicine nmultiple dose
netered feeding device capable of adbEACBIBTIAY nul ti pl e doses each

havi ng a predeterm ned anount of powdered nedicine has been conventionally
known (see, for exanple, Patent 15 Docunent 1). This device has the
construction as CHBEHR MECHN W A FHERING BOTVIGH SINT 468 DgINGa DEVICE

medi ci netor age chanber capabligic SRH ThHueMee it TR i ne for plural

times of adm ni stering operation, there rs provided a nedi ci ne cont ai ner
chanber ¢apabl e of % ﬂ@%ﬂ#ﬁ%ﬁrﬁ?ﬁFQhe powder ed nedi cine for single delivery
unit correspondi NOrifed it dHpre: ﬁﬂ[%éﬂt&tcﬁf lﬂ&a@ié@f aédf Ch{‘hco%ntd@dlnfé'c{ih%nﬁwnﬁ' ng
section kept in c nt act the bottom surface o e nedi ci netorage
chanber, i g m)Lbs e het v%ée# 1ng quTW]l(i‘?gr?r?dél SeSh gh Pt SFE nild@idng OF
position. At tthes 2544, ldmy o tiewtind depars tdwnprEdicineuedntai ner
chanber to the fnnggﬁprqﬁshchanber and at the adm nistering position,
it closes the nmedi ci'ne container chanber to the nedicinetorage chanber,
and at the same ti BACKGRQ@MND tate ARTedi ci ne cont ai ner chanber to conmuni cate

with the 30 exteri rp%fw&&eeoﬂ%&ecm Prdllite L e R Gl ngu di N

section is at the |II|%OS|t|on ere i'ne 1 n thé Sstorage
chanber is fildedd Gentcanande rﬁdlaam@lc,s@mrmgemudﬁam doges waiche t he

medi ci ne  gui $iRA rReG i det 281 ITRYRM At P tpi&%ﬂ‘éﬂéd %d&%&h@ fg35 to

t he adm ni stering position, the powder ed medi cine In cont ai ner chanber
is netered byqe«?\?’elcor?é’%’tfr%%t?lt]d’ gnown (see, for exampler Patent
15 Document 1). This device has the construction as

described below: Under the bottom surface of a
medicinetorage chamber capable of storing powdered
medicine for plural times of administering operation,
there is provided a medicine container chamber capable of
20 containing the powdered medicine for single delivery unit
corresponding to single administering operation. A
medicine guiding section kept in contact with the bottom
surface of the medicinetorage chamber, is movable between
a filling position and an administering position. At the
25 filling position, it opens the medicine container chamber
to the medicinetorage chamber, and at the administering
position, it closes the medicine container chamber to the
medicinetorage chamber, and at the same time, allows the
medicine container chamber to communicate with the
30 exterior of the device via a tube. When the medicine
guiding section is at the filling position, the powdered
medicine in the storage chamber is filled into the
medicine container chamber, and while the medicine
guiding section is being moved from the filling position
35 to the administering position, the powdered medicine in
the container chamber is metered by level measuring to a

single delivery unit corresponding to a single



single delivery unit corresponding to a single - 2 adm nistering
operation, and at the adm nistering position, operates a punp unit so as
to send air via a filter into the containgr_chanber to thereby eject the
powdered nedicine in the container chanber together with 5 air through a
tube out of the device. The device disclosed in Patent References 1 and 2
has several ad¥dniagesering meiati@q’uia@t anlghe etdatiimigsteoperat i on and

unpi ng oper at d ' re

el ci ne. pr eei 3oLy b 10 Ao 3 ) o TEl . and (R ae Te asy 1o

be operated iR t5s®: HHeP clom errririner lfeh%‘ﬁ?erli & denaby redlemtt dley cheap

i n nmanuf aCtU“zﬁ‘@dcﬂ?@ﬁéd ey ele i thdevd fe s N Lpud ecrogg@é}vfé%n'vﬁrf‘ﬁ or
di spl ayi pg t he nu of. admi ni ster.ing otperatl ons of the 15 powdered
medi ci neg t hat®+t § %‘%ﬂttét"? ntégkedlqlﬁ A tth% d670\WwS-he amount of the powder ed

medi ci netored in thehdeltize A SOlotePpomtlaradtneRlagidreuddon dexd ¢e havi ng

a counting chanl sm h al so kno (far exa Ie, Pat ent Currents
3-5). The countihg fe i %W%%Qf%sse]dl th Par&id (ﬁjrﬂéﬂty Fqtatt

characterized Qpﬁltalrialtora qoawpurwlr@gggmh‘dm;pra mpraidngnm'stﬂ@erelat her hone of t wo
gears havi ng hayi t 1t e two
gears are m)vgpdr at th}n [ ere&%ﬁl nterva etcﬁ %ilzftq?%g%%e L%%n wever,
many pat®s ar e tfetiesigur W@hdﬁh@%st&ﬂ%tﬂl@ﬂﬂ@%tﬂ%ﬁ@@mﬂq tated. In a
counting WECthie%rHtéji S Qaed 'ahap%&weﬁ%%ﬁ%t e ec%rrﬂte%t l.gfal; soper ation

of a suction device for sprayi ng is to be cooperat two gears
havi ng count disiAtay/edy raadd gm tf‘%ﬁdwgtf%%télrlﬁ‘@vlcﬁétdl fferent shafts.

However, many part$ic¥efre3d) REGES SRIwA NG A8 oS oG e e S enC e3R! i cat ed.
In a countl n hani sm di scl osed in the Patent Docunent 5 is

characteri zedqﬁ?pt Py UL (P SFTHEOHFAESA s OPRFeed oS Offe thE and
down-walsl is qawserterd redl irddiiraid RthatThlt ds Glonlchte meeURLETE ik 1Fears kebwa
gear which is

the amount of the powdered medicinetored in the device.
Also, a powdered medicineuction device having a

counting mechanism has been also known (for example,

Patent Documents 3-5). The counting mechanism disclosed

20 in Patent Document 3 is characterized in that a pawl is
engaged by a spring with either one of two gears having a
common shaft, but having different depths, and these two
gears are moved at the different interval with rotating
motion. However, many parts are necessary and the

25 structure is rather complicated. In a counting mechanism
disclosed in Patent Document 4, a rotational operation of
a suction device for spraying is to be cooperated with
two gears having count display by means of two gears
having different shafts. However, many parts are

30 necessary and the structure is also complicated. In a
counting mechanism disclosed in the Patent Document 5 is
characterized in that a propeller-shaped actuator is
moved in the up and down-ward is converted to rotating
motion of the counter by means of a gear which is

35 mechanically engaged with the propeller. Although this

mechanism is not so complicated, it is not so suitable to

a device in which the medicine filling operation can be



35 nechani cally engaged with the propeller. A though this nechanismis not
so conplicated, it is not so suitable to a device in which the nedicine
filling operation can be - 3 done by a rotating ;notion, such as disclosed
in the Patent Docunent 1. Patent Docunent |: WD 00/41755 Speci fication

Pat ent Docunment 2: WO 01/ 95962 Specificatiod —Patent Docunent 3: Patent No.
2924924 Patent Doc=ent 4: WD 05/002634 Patent Docunent 5: WO 02/091293
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counter nechanism vi ce aV|ng sinmple construction and
capabl e of |n8ﬁééﬁﬁhdmﬁ%@mﬁéﬁaﬂnlng amount of stored material in the
interior of the device that is invisible fromoutside by countlng t he

nunmber of feeding_operations perfor t tared and a

met ered feeding degﬁg%“Ed%ﬁ? gﬁg 8 6&633 gﬁ@@ﬁga O@he aspect of
t he present |nventp@ﬂe@tow@cﬁmemt ZeeWon@ldé%B@é B99cﬁéedaﬁgoho t he
outside, in each g?§cret feedln an b corresponding to a

ration
single delivery un %?ts 1%ﬁﬂﬁﬁte EF%ﬁH?CﬁOhaéggggg stored in a storage
chanber, said feedPagenEvD@©wmﬂﬁnp4lsW@gOBéO@@ﬁéélng menber rotatingly

nounted on a deV|§ %89y(§%9m%§%|on %tbF?gﬁﬁ%gg rotate either to a

position in the eeding of a single delivery
unit and a p05|t|on to prevent feeding of the stored nmaterial; said

f eedi ng devi ce furtbherr ok udiNEameeLmt er nechanlsn1conpr|5|ng a fixed
menber which is fixed to the device body and having a first contact

portion formed at- EBCpAEBEEEPm Red poSi t PERSPRT c#PE@ﬁFéP@ntPQOVH@?ecﬁlon
thereof; a geapuntavi ngedhgpush &BMTher thsplay Hasa;tlc@anha@mgm é@mg_defrom

the OUtSIde gongkg CEEgRe an Icgaga rota e%j{lczl erlo%ﬁAm‘Egmalnlng
amount of stored material 1in the Interior of the device
that 1s invisible from outside by counting the number of
feeding operations performed of the stored material, and
a metered feeding device comprising such a counter
mechanism.

One aspect of the present invention provides a
feeding device for feeding to the outside, 1in each
discrete feeding operation, an amount corresponding to a
single delivéry unit of stored material which has been
stored 1in a storage chamber, said feeding device
comprising: a rotating member rotatingly mounted on a
device body and being restricted to rotate either to a
position in the rotating direction to allow feeding of a
single delivery unit and a position to prevent feeding
of the stored material; saild feeding device further
including a counter mechanism comprising: a fixed member
which is fixed to the device body and having a first
contact portion formed at a predetermined position in
circumferential direction thereof; a gear having a count
number display that can be monitored from the outside; a
ring member which can rotates 1in Interlock with the
rotating motion of said rotating member and comprises a
second contact portion formed at a predetermined

position in circumferential direction thereof; one of



rotating notion of said rotating nmenber and conprises a second contact,
portion fornmed at a predetermned position in circunferential direction
thereof; one of - 3a the first and second Tontact portions conprising a
resiliently deformable camfollower having a jaw and the other being a cam

bei ng engagabkgew Emrtslae @a@ f gblower , coaradcthe pgeat obei ngogpht Eehkedat o
rotate in sucha %Ii %q{ﬁg}rlng@g}h tatln menber rotatefo&a
single deli VEWl dué Qiﬁlo D 4%he® car and £am

fol I ower, thecjawri @eeml@agaed:am tﬂieiﬂﬂﬁ geprgdlol e rot @t echbecgearodbbycby a
singl e gage in_the count nunber count er mrechani sm as
nment i oned abo@gd %he ggagag lr}ghaqorf eﬁ%%%ﬁ%gr%%% rl?ss}lglila?ega8ﬂﬁ§ in
the positive thlartectdmmjm)n@ heclreot abingimgmesnbes: nownbee: t bobe aabkéntae
rotate only i Si di ct on n pe f %
rotation, theg?cl)tlaegg daid ﬁerd([:ign akghél tnﬁ%%a‘i él?&%@l%rgl P?gﬁééén ?ﬁm
rotating direencorcaat ﬁhlthwefieedih@g ofwalsi @@Mlveﬂy (rhiet @faf heo
stored materi a d d posi;ti i ch,deljwve t he
stored materi g:Otalt% rg\}gnt edﬁndgﬁl%g ge a{?)ot%alhg%% néné% {hnn\el‘cgs fr&%%ﬂc he
first positi oﬁuﬂ‘@eﬂf digpdégond position and again fromthe second position
to the first position, the gear is rotated only by a single gage in the
count nunber display. Qtherwi se, in a counter nechani smas nentioned
above, (in a case that the rotating nenber is reciprocally rotated in the
positive and reverse directions), the rotating nmenber is rotatable within
a range of a predeterm ned angle between a first position in the rotating
direction at which feeding of a single delivery unit of the stored
material is a -lowed and a second position at which delivery of the stored
material s prevented, during the rotating nenber noves for one



stroke between the first position and the second position, the gear is
rotated only by a single gage in the count nunber display. In either case
that the rotating nmenber is rotated only one direction, or tae rotating
menber is reciprocally rotated. in the positive and reverse directions,
the followi ng structure can be applied. -a} the first contact portion of the

fixed nenber is 5 13 éa%hﬁlté(%}""ﬁqécﬁaﬂltsﬁea§eﬁ@ﬁ@ﬁﬁ@&a%o%’rt %? of Lhe

ring menber is a cam b) contrary, the first contact portion the fixed

nmember is a cahRfand the Sedory c%?fﬁ%%lf por FPEATEE (R Y5 Il igierereitisea

cam fol | ower. dkreaddihi)orsnd Nretdhengohedtbedr i) hhenfadk! owi ng a%lrémwr e
can be applled

with the gear P56 %séi‘o%ﬂiy‘ T G HOM IS | G RGELT0r mbgerdt CHEreoro
except when thé gearitisenonvedhtdurni, ng:}tehercctmmtnq\ummbejdismWak@ shanged.
d) contrary, thee E{céfdﬁ%ﬂ FOMR 1 SEx arl% r“@ Oﬁgrf%ﬁ%”%nengé‘g de"%gn

the gear to preven gar froman —idli 6 80f exce
the gear is mbeeding @ufr|aﬁgsllh@l@odﬁiilﬁ@nﬁermdtsplfaythes %mmaﬁWlal

addi tion, in eit @@'lo%%eantdma el $ FdHg-rehaped,, and &@fmﬁ%ﬁﬁ of the
cylinder having an outer surface provided wth teeth and

integral ly foPredsdi f3teRdaleyts nHé‘?Vﬁ%Wﬁg dUEshAt thenertadi gyl ali}emb?%

rotating 20 m@b@e gorpr itgiagfareezpbeitopnt h@ f@@'@@c@ﬂ'ﬁ@SL@lorQYéﬂlcﬂ'der
havi ng a di anet er han t hat. of t.he no aptable to be

rotated for opédrati %ﬁglfnhg (?e\ﬁeé:@ndaﬁﬁ)s%lgps ple[;ﬂee ]rﬁ% rAP T ¥ med S t h
and connecti ngethe isnapzbéecandrillye boylal rderylandishayiing newiawdow capabde of
25 vi ew ng th(a-l%g go/ nunber display fromthe outside through the w ndow.

t c

In this case, unt nunber display is formed on
Otherwise, 1in a counter mechanism as mentioned

above, (in a case that the rotating member is
reciprocally rotated 1in the positive and reverse
directions), the rotating member 1s rotatable within a
range of a predetermined angle between a first position
in the rotating direction at which feeding of a single
delivery unit of the stored material is allowed and a
second position at which delivery of the stored material
1s prevented, during the rotating member moves for one
stroke between the first position and the second
position, the gear is rotated only by a single gage in the
count number display.

In either case that the rotating member is rotated
only one direction, or the rotating member @ is
reciprocally rotated in the ©positive and reverse
directions, the following structure can be applied.

a) the first contact portion of the fixed member is



a face of the flange opposite to the cylinder and the w ndow is provided
inthe disc plate. In this case, a 30 thin plate having a small opening for
view ng the count nunber display is disposed between the rotating nmenber
and the flange. Otherw se, the count nunber” display is forned on a outer
wal | surface of the flange, 35 the windowis provided in the cylinder of
the rotating aegber foAleweri antlhehrsseohdi ayebacompothise ¢85 Provitleg a 6

- feeding devi incl udi ng e counter, conprising: a storage chanber
capabl e of storﬁlgrﬁiéggru ?i |Q3I ce:g@’el ivery wunits of stored material; a container
chanmber provi ded onb) acpottraon, ofheafirst santast opagel ahanberhanficapabl e

of 5 contai ni Logl e del Lyer it 0 S ial. red
material _del i \r}gﬁbﬁ%i £ & R gndothe) %%%Qﬁﬂan@‘é‘?é’(:??ﬁ%‘%%% oélb‘g fill ed
with a sPngl e BeMovEePLeRi $S0r capefeibpedrmaterial when a rotating menmber

is inthe filling pashdioniodndid he; shagl srdgf iyerny) wid af1iheidP stored
material is allowed to be ejected to the outside when the rotating nenber
is in the ej ecEFhYChokstFam, ParPPRi$tinp attached to and connected with the
container at the opposhé ershglenafibd hecshor ages chaphei rddianighengfilter.
15 In this feegrilng d

Dot tom of ¢ ho. SYBTAGE CREMDETS GHE ST YRR IRt Yl O (AT Ahi 11 419
rot at edlfoget eoveneht thereof atxogptrenben sioe agedn e moxabl@ubaigweste t he
W th abottom SOrTace mre T HEEL D B0 AAaed™ T TRC"Fi 11 ng- position, the
cont ai ner chanber 4k opehedryelthe viel xed themist oreye chraher dxotopeniony an
openi ng means of, fhesiased wRLeri Al Gell VeS Yonldnt plday the pant al ner
chanber being filled with the stored 25 materi a romt storage chanber,
and at the ejéE@%%@E movement thereof except when the gear is moved

15 during the count number display is changed.

In addition, in either case, the gear is ring-shaped
and comprises a cylinder having an outer surface provided
with teeth and a flange integrally formed with the
cylinder having a count number display, the rotating

20 member comprising a nozzle for the feeding device, a
cylinder having a diameter larger than that of the nozzle
and adaptable to be rotated for operating the device, and
a disc plate integrally formed with and connecting the
nozzle and the cylinder and having a window capable of

25 viewing the count number display from the outside through
the window.

In this case, the count number display is formed on
a face of the flange opposite to the cylinder and the
window is provided in the disc plate. In this case, a

30 thin plate having a small opening for viewing the count
number display is disposed between the rotating member
and the flange.

Otherwise, the count number display is formed on a
outer wall surface of the flange,

35 the window is provided in the cylinder of the
rotating member.

Also, in the present invention, there is provided a



position, the container chanber is closed relative to the storage chanber,
but comunicated with a nozzle formed in the rotating menber via a
delivery passage of the stored nmaterial delivery unit, so that a single

delivery unit of 30 stored material in the container chanber is allowed to
be ejected to the outside through the delivery passage apd the nozzle. In
addi tion, a bofeefinel fevicehénsiodage thanbeuntéas eortyot &s tommumi cat ed

with the pump andrghe! BRahbLli BYoaiPe POSI LEAR: LSO & pOMAUN gafe the pump
to the outside throagh the dellv%ry,passage of the's ed nateri _
delivery unit BRdtEhefngtoredonatpbisabt adi agnhehber amehiyer grrehided eeti ng

position the hal goksi6hosedwhy1tBe $& 08 estoPREET ERAmSEL | Y81 Yo k1o 10 thi s
case, the counter  nechani smi)lf this invention can also be applied to that

di scl osed in VO1F858EDY( PLEGHE dBtHTRRY Y)lhsOhehis ot & diveridl i ch a
bottom wal | of seostarmgeeechanbesl hasra u@:[@;:lﬁlurﬂ%.{@ eBSeL t@ﬂh@ﬂ -chTe%l@oé?PUm er
mechani sm of the sent, jnventiLon, i capabl e, of exhipjting counting
function by neé%sg% Ow?%tg?i 9 gﬁ?*%@,wbﬁ ?r&%?ﬁ&ﬁu ?i}? t¥51t ¢&h be 10
achi eved by satberstatedgnaterdal penéoraetobst pogihénteer rd -ﬁ,ﬂ wh?nl y as
wel |l as in conpj j ; Lt eveyse,rptations.. The ragtating
action occurs \/\%gﬁﬂégrs]?ﬁ%%g&?& i%//rz?1 w%n%%nﬁe tcfl'u% S eo]?}édu%& e(?fi atf%"? S

met er ed1Pn t heShered dgatdsisbets nyl bewed et avHie e taress tul thgpletdelderery

units of the t 864 & i n BYndRADS cQunt [ s, 0t er] ocked
with the rot aﬁﬁ%&g%ﬁoﬁé%%%n%c%ur S | npé rr%% ering %ée&gtr%ige%{%?a (g%"l a%r}&t he
nunber of del i¥YePYWw udtEached By 2 Gvieetedrv e ddimtaantainex met er ed

feedi ng devi cecicapsibss Die NBi@s i 9 A sf Qe imhidglg daldyery unit of
stored material, can be found in those disclosed in WO 00/41755 _
Speci fication, M5 %1/ 95962 Speci fication, Japanese Patent Publication No.

15 In this feeding device, the container chamber is
provided under the bottom of the storage chamber, the
stored material delivery unit is rotated together with
the rotating member so as to be movable between the
filling position and the ejecting position, while being

20 kept in contact with a bottom surface of the storage
chamber, at the filling position, the container chamber
is opened relative to the storage chamber by opening an
opening means of the stored material delivery unit to
allow the container chamber being filled with the stored

25 material from the storage chamber, and at the ejecting
position, the container chamber is closed relative to the
storage chamber, but communicated with a nozzle formed in
the rotating member via a delivery passage of the stored
material delivery unit, so that a single delivery unit of

30 stored material in the container chamber is allowed to be
ejected to the outside through the delivery passage and
the nozzle.

In addition, a bottom wall of the storage chamber
has a hole communicated with the pump and at the filling

35 position the hole communicate the pump to the outside
through the delivery passage of the stored material
delivery unit and the nozzle of the rotating member and



2003- 175103, or Japanese Patent Publication 2003-175093. 25 It should be
noted that the counter nmechanismof this invention can of course be
applied to such a feeding device in which.a bottomwall of a storage
chanber has no pressure release hole, contrary to the feeding device

di scl osed in WO01/ 95962 (Patent docunent 2) provided with 30 a pressure

rel ease hol e agttheebej¢om mal positstnraye hahanbercldded shpredt nterddal  of

the present inMQEéLQQl”@%lP@er Tuﬁfy.nfﬁfﬁ?}ﬁt;%égrnéﬁélg ég}it can be

stored in an anount corresponding to nu ivery uni'ts"and can 35 be
metered and fe@cedenisnnef ashas sinyert Het i vt yalew the dEx@hitestofthsich
stored materi a&ié@%é’@@{giﬁoﬁé@%y@%é?y $0948 g didi g nes e fordg of

may be

such stored material - . may solld(?ormsu‘c as powdered, granules, and
fine particle¥P0%® HayWBECH| yubelt Fr ivalhedf thessrlor @l Chateas 4129 € to be
ej ected by neappeofuibd rrPressarige1epreferable formincl udes p_ovvder epl, and
when the stored 5 terial is to be djscharged by tilting or inverting the
devi ce, preferable TOF TS FFHURCIFHEST Gld i dt IRREBle adbHHGON & ces,
and the |ike. cépalbherof asxh o m@l,ccmetjrraﬂimjrrtetoir&y kgﬁ rﬁéﬁr{sﬁlbif%/h b: _eEded
w th known addjtives such as stabilizers nti - oxi dants, .or e like.
The heal t hy fg%%%atleln%qsua et%%rb'pl%rﬁ%n ke rcé%l‘}rgtslé}% B LUt RE nutrients,
and thelPike. dhidrad kg saui rethtindeaedicipe fuyndae ass,uigtﬁilwilv@ endig
wi th known addjt4 ilizers, 4 - QX eI A i .
The nedi ci ne %a%/ﬂ%?%no?\ésjfl 3%%3\5%‘151 %%relrgxca%le?aoeéoqﬁne%fcplonscralttalz% é—’l_nvl%lnedel y
known exci pi erfi€&icif as°tiierrigar, starches, cellul oses or pol yvinyl

pol yner, or may be Tr@&%ﬂétﬁrﬁ? atwtiaorn?dﬂ&jfge@eqp? FHNE e 188, AN T ed,
t he nedi ci ne 2{_}1}{ be suitably bl ended with known additives 20 such as

stabilizers, Bt B8 Hift Stored matsidal dicmaiediad de e medieaesbl y
externalby adnidudbitrey @bvice which stores multiple delivery units of

the stored material. By means of a counter mechanism
interlocked with the rotating action that occurs in
metering the stored material, the number of delivery
units fed by the device can be counted.

20 A metered feeding device capable of metering and
feeding a single delivery unit of stored material can be
found in those disclosed in WO 00/41755 Specification, WO
01/95962 Specification, Japanese Patent Publication No.
2003-175103, or Japanese Patent Publication 2003-175093.

25 It should be noted that the counter mechanism of this
invention can of course be applied to such a feeding
device in which a bottom wall of a storage chamber has no
pressure release hole, contrary to the feeding device
disclosed in WO01/95962 (Patent document 2) provided with

30 a pressure release hole at the bottom wall of storage
chamber.

The stored material of the present invention may be
of any nature or form as long as it can be stored in an
amount corresponding to multiple delivery units and can

35 be metered and fed each time as a single delivery unit.
Examples of such stored material include foods, healthy

foods, and medicine. The form of such stored material



nmedi ci ne, and nore specifically, orally, intranasally, intraocularly,
inhalationally, rectally, or intravaginally adm nistered medicine. 25 As
the nedicine to be used for the present _igvention, a wide variety of
nmedi ci ne can be used. Specific exanples include non-peptide/proteinaceous
medi ci neuch as steroidal anti-inflammtory nedicine or non- steroidal
anti-infl ammat®Bty Pedsel e, fanal gesh cas Ipwgried nfdametosy aretli Tinee,
tranquilizers, paptic14epres sy Spe COUGR: & URPLES Safieh Atk exppsiprant s,
anti- histam c agents, anti-allergic agents, nausea suppressing agents,
anti -i nsomi a ARl #k, 1%‘%%&1"%5‘33%@5@ OIS Gintd 1 hevps eEos,

anti - arr hyt hni gse f@rdi rHypefh eﬂls?y@dé’é PO % d ﬁrawcflv]gﬁérli: tsf?&fstﬂd&%%atl
anti-psychotics, anti- gastric ulcer i.ne, hear ailure tre

medi ci neg naIP%te%?Jc%l Bt orie HY |<Ibasf%1?%r %%é%% et khing i 9y Hjewtsing t@e

pl at el et coagulietios, spumﬁ@s;sbng ﬁ@ﬁmtiss Jairguidli abeti cs, rru;cl e rel axants,
anti-m grai nes and t| umato arthritis nedicine i.oti.c
vasoconstrictors, eﬁge #9 ptider pro? el Hacsouy rfE(ﬁpC]lcf‘leé{!CHa ﬁdﬁﬁ%
cytocains, 5 ammitoiesss vmcmnee;qi a@MddmnﬁémfP%awmﬂTthE o T NGS
anti -sense and, genesy GaN ! R

Fig. 1is a sg%tl onal v:]cel'\?v S o"\g/}\?néf@cgldcl\%%(-?re@:(ﬁ)\E gQ tab%l avice Tavi ng a
counterl%charﬁ%ﬁﬁadﬂ'{ﬁ)rd?mg}ih% ]ﬂdée present invention; Fig. 2 |s an

expl oded perspecti Vl%e\“kfé%lsﬂ}g)’“f&)cﬁé"eln&l%"ét %ru ﬁ%mr%
present |nvent|on . I 1S a front view sh OWI@gla Cl OSuU sectlon

Fig. 4is a pevrlstp?é‘&qsve QHW% R i dd ker-ad@rthery, & reqaired,

perspective vitgw (I@)dl&il\MenQna%/ gearswan A y @l@ﬁd@&Wl&h@W&d@ﬁmt hei98ak <fs om
a plan view (b) and a

I d t ew . (a
fsegtn?gn:t: \e/I ev?'%g) "‘Wp%al?ec | \I‘IPS}%IEI'OX (f’@)niﬁl Sg. OF itdey ]flrk@nt vi ew showi ng

a rotatlmng menber; The medicine may be constituted by, for example, a

t%yt he

medicine and a widely known excipient such as milk sugar,
starches, celluloses or polyvinyl polymer, or may be
constituted by a medicine alone. Further, as required,
the medicine may be suitably blended with known additives

20 such as stabilizers, anti-oxidants, or the like.

Such medicine are preferably externally administered
medicine, and more specifically, orally, intranasally,
intraocularly, inhalationally, rectally, or
intravaginally administered medicine.

25 As the medicine to be used for the present
invention, a wide variety of medicine can be used.
Specific examples include non-peptide/proteinaceous
medicineuch as steroidal anti-inflammatory medicine or
non- steroidal anti-inflammatory medicine, analgesics

30 anti-inflammatory medicine, tranquilizers, anti-
depressants, cough suppressants and expectorants, anti-
histamic agents, anti-allergic agents, nausea suppressing
agents, anti-insomnia medicine, vitamins, sex hormones,
anti-neoplastics, anti-arrhythmias, anti-~hypertensive

35 agents, anxyolytic sedatives, anti-psychotics, anti-
gastric ulcer medicine, heart failure treating medicine,

analgesics, bronchodilators, obesity treating agents,



Fig. 8 is an exploded perspective view showing a counter nmechanism
according to the second enbodi ment of the present invention; Fig. 9 is an
expl oded perspective view showing a 25 counter mechani smaccording to the
third embodi nent of the present invention” Fig. 10 is a perspective view
of aring nenber in the third enbodiment; Fig. 11 is a perspective view of
a fixed stage phat8let hecadnitdt obosiperdss Fiq.adent s, a?:m:evv;izé@njngs,an
counter displ ayj o) ' in _third. enbodi ment.:. Fig. is,a

per specti vepv?%{\}vgl%]fetﬁiig%%@?& eﬁ%ﬁ%rﬁg#éj%rh%)ua |ér’1ﬂgaa%t]bl%}gedur%“1‘ta?3eq 35 Fig.
14 is a cross-3eehrbpbs wedconet hentilbetiesvboth suerins ol ich ng, ae?i.l nd )

| ate; Fig. 15pd } i i Lld i i aly, Vi - - fromthe
gbove; ang Fi g?él%ﬁ?ésq%y%?%%%%%ngmgﬁi?%%% ?énsg %‘?%ﬁ%%e’\/\e Y5 om ’he_
si de. BEST MODEFERO CARRY| W& CUTE THER S NVENT | 0N BINeivi; © t3al g esedt dsvent i on

will be describegiigendetaid behow wiih1ed efencgdo appended drawi ngs
showi ng enbodi nents thereof. Fig. 1 is a view show ng a powdered nedi ci ne

feeding device conprising a counter mechani smof the present 10 invention.
Fig. 2 is an expl od&RIRerEEECR I FEION e mmwlﬁqqxérltl on, rrgl nly the g

counter nechanismaof. the, first_ enbodi nent, of .the deliver evi ce, .an
shows the parts cgEEfLs%'l Slutll%gat%eec%%%? rV HRE IR YSRY A r“ée‘t%lejﬁ'ij\é . dey
mechani $th of tdevide dtaweimapch nemintd’d medHarbiesndesordtaeichg Rig.th: is a view

showi ng a cl osyres Gtd {4 he device body, and Figs. 4-7 are views
show ng respeigt%irveerg%nsdtﬁ}lu%n?ﬁ'parts of the counter nechanism Fig. 4
shows a fixed stag&idri ¢ 5 sHowxmloded perspective view showing the

counter mechanism according to the present invention;
Fig. 3 is a front view showing a closure section;
15 Fig. 4 is a perspective view showing a fixed stage;
Fig. 5 is a perspective view (a) sowing a gear and a
plan view showing the gear from flange side;
Fig. 6 is a perspective view (a), a plan view (b)
and a sectional view (c) showing a ring member;
20 Fig. 7 is a front view showing a rotating member;
Fig. 8 is an exploded perspective view showing a
counter mechanism according to the second embodiment of
the present invention;
Fig. 9 is an exploded perspective view showing a
25 counter mechanism according to the third embodiment of
the present invention;
Fig. 10 is a perspective view of a ring member in
the third embodiment;
Fig. 11 is a perspective view of a fixed stage in
30 the third embodiment;
Fig. 12 is a view showing an counter displaying
operation in the third embodiment;
Fig. 13 is a perspective view of the first
embodiment including a blind plate;
35 Fig. 14 is a cross-sectional view of the first
embodiment including a blind plate;

Fig. 15 is a view showing an indicating dial viewed



gear, Fig. 6 show a ring nenber, and Fig. 7 shows a 20 rotating nmenber. The
cl osure section 4 showmn in Fig. 3 is a part constituting a closure of the
chanber body for storing the powdered of L&e_pomdered nmet ered feedi ng
device to be described later, and constitutes a portion of the device 25
body. A pair of protrusions 4a protruding upward are provided on the top
surface of thefrbosune slectépnaddat positions opposing to each other at

angul ar separation abput 180, . The_ring- shaped fixed. stage 10 sho in
Fig. 4 has 30 the {%hg{e)é)siesct?o%liq %}ﬁ%wcy?iarlrgejrnésje%ﬂjorhgl FnteyTeiTy
formed in one them thensbdetable resin or the like, with a pair of holes

13 i ded th i hto t h oth
provi ded on egﬁgﬁq@og}%cgégnc&gRgqu_@&%s%@%ﬁ i o each ot her

at angul ar separation of out 180. [ , is fixed so as
to be nof rotated NeWthehelREePeN et VoMt Uomivhlh ke rdefchidbes W8 fitted

to a pair of @EEiiUSHONS 41O e FLOSHTE SESEd R E draing OLi e {d ange
section 11 of the fjxed stage 10, a pair of protrusions 14 are provided at

posi tions oppoSMRP iR eacH et - at angul ar separation of about 180 for

preventing the gearr2. tb he alestai bsigow Bi@ra fgmd rein foirl esedithg
ext end generalclié/vi n parallel.to the cylinder section 12 with the distal

I
ends of these PFotTusTGHE L HHF LT e PAST Al TS Y. C A BFSEETTE of cam
| obes 150 are prozxitdiesh.on Eie. {2 angearsestp oodddl mdfrdgectfivwedridvage 10 at
positi ons opposi ng: { her . r 1 epar at i.on .of abouyt 180 for
cooperating w t.&fgleﬁs Ia}eggr:é}tols%g’t iﬁ\%@g‘g%o acogllnﬁcgéarrrem%cehrargosnf 0 g:hdaescri bed
later to conpbsesta erdmdigediahi s tFhe tdeeki veryprdswisd orarkb ftarws fitet i ng to

a slit 45 of AAANGERIBAAHO brundeseridiet later 1s provided so as
to project outward on 15 the outer peri prhery of the ange section 11 of
the fixed stage 1First, the counter mechanism of the first embodiment
15 will be described. Fig. 3 is a view showing a closure
section of the device body, and Figs. 4-7 are views
showing respective constituent parts of the counter
mechanism. Fig. 4 shows a fixed stage, Fig. 5 shows a
gear, Fig. 6 show a ring member, and Fig. 7 shows a
20 rotating member.

The closure section 4 shown in Fig. 3 is a part
constituting a closure of the chamber body for storing
the powdered of the powdered metered feeding device to be
described later, and constitutes a portion of the device

25 body. A pair of protrusions 4a protruding upward are
provided on the top surface of the closure section 4 at
positions opposing to each other at angular separation of
about 180°.

The ring-shaped fixed stage 10 shown in Fig. 4 has

30 the flange section 11 and cylinder section 12 integrally
formed in one unit from suitable resin or the like, with
a pair of holes 13 provided on the flange section 11 at
positions opposing to each other at angular separation of
about 180°.

35 The fixed stage 10 is fixed so as to be not rotated
on the closure section 4 with a air of holes 13 fitted to

a pair of protrusions 4a of the closure section 4.



A pair of camgrooves 17 are provided radially inwardly, opposite to the
pair of camlobes 15. As described later, when the jaws 32 of the ring
menber 30 20 cone into contact with the cape | obe 15, nove radially inward
along the camgrooves 17 and cone into engage with the teeth of the gear
20. A ring-shaped gear 20 shown in Fig. 5is forned in one unit from
suitable resin or tAe fthkeflamgeiseconposktt of5thd Aifdedngemsgectdom 21, an

i nner cylinder then oyt &F ith the inner

eyl nder 22 Do ng v oraeabl e FTTE e 1o ooyt Tader axett SO IR  wed

stage 10. However¢awhi deheheatgeamgDat ssépatadicnm M\:aabci]ut?(em@"t a‘g;ert 10i a_th
air of protrusi 4_of e . fl St ag e tly.1n contact w

gr fitted to ?%Eggéﬁ%le?ggg%‘ ?éeée%(ﬁgggggog%s&?%g’%%%%n acki%lce % eoe{?. 20

sl i ppi ng2and rifhengand| exeldtdsrerdl thelt i xethklalgeto thee ayrfraber of the

flange portions@d: 0ppOSR t@i L the oM el LL8t %B%ﬂéseor@ééér@ﬁgsdi"é@ﬁé‘ an

i ndicating gage, 24 in 35 the circunferential direction icating the

nunber of tinesTEore? e IR el HRE @i nePl 90 r imPaienint Sonshibes iTP Fig. 6

is integrally ard2préoiaed ém Qenef Bl ye réde-1dke shape fd am.si tabl g
resin, and h a pair of resilient, sections 31 at an angul ar separation
of about 180, a%(? o?’gcﬁf?%btjaorﬁ tIRRP Y nrfereedh rdiierdnc@Bilathe ring and

extending for gespesiioedhd Hsianualng dheechreunf ¢ ent E@Eﬂiigggti on.
Each resilient section 31 has a claw section 32 projecting I1nward at the
distal end, armtPTmARitT o hds e AP DITbiier Ledtdssr BB drlgtest it a
little downwarebmgsies a tden %@TME&&C#‘fnvfzﬁtoh%e%ﬂ‘{f&:fedns%?rﬂ '1318%%3" ![ ﬁgs
cam fol | oer ettt B 55 Touper ke G4 th THEE I MeTLeal GBebeL5 of t he
fixed stage 1G¢scridmpbsater dampmohatidno Be td g oRBeloudNdhas o N
additi0p5 a mﬂﬂé”é&@%fﬁperiphery of the flange section 11 of the fixed
stage 10.
A pair of cam grooves 17 are provided radially
inwardly, opposite to the pair of cam lobes 15. As
described later, when the jaws 32 of the ring member 30
20 come into contact with the came lobe 15, move radially
inward along the cam grooves 17 and come into engage with
the teeth of the gear 20.
A ring-shaped gear 20 shown in Fig. 5 is formed in
one unit from suitable resin or the like, and is composed
25 of a flange section 21, an inner cylinder section 22, and
an outer gear teeth 23, with the inner cylinder 22 being
rotatably fitted to the cylinder section 12 of the fixed
stage 10. However, while the gear 20 is fitted to the
fixed stage 10, a pair of protrusions 14 of the fixed
30 stage 10 are lightly in contact with or fitted to the
outer gear teeth 23 so as to prevent the gear 20 from
slipping and running idle relative to the fixed stage.
The surface of the flange portion 21 opposite to the
outer teeth 23 is provided with an indicating gage 24 in
35 the circumferential direction for indicating the number
of times for feeding the medicine.

A ring member 30 shown in Fig. 6 is integrally



15 protrusions 34, for exanple, three protrusions 34 forned at equal
circunferential separation as shown in the Figure, projecting outward on
the outer periphery. These protrusions 34 are fitted to holes 44 in the
rotating nenber to be described later so to rotate the ring 20 member
30 together with the rotating nenber 40. The nunber of protrusions 34 is
not restrictedfasméarimsgéteraYlnor irgrier kS0siadsk theonf Ghttiarg gTerdesim 40 can

be rotated simultaneously. For exanpl e, the nunber. may be one ar two. The
Sit 45 for [iMTi NG thPTHE i1l arge oo THe: OF (ot 1t g ARWBERH0, | n
this enbodi men$epdsaPidvisiedasut thengylhmdigahngpar iier1430af ihherrotating

menber 40. However, _the slit_45 can be provided at the disc portion 42 of
the rotating nehbert4orahd oh & ’ift%raprl’*fgrﬁfft?rﬁ@n%rﬁﬂl? Fsi B¢ id 16¥2 t he

fixed stage 10distyaiee axYangerthatcar Stnposdrit 00l tdi ddtowri.he ayre functi on.

Th I Lon. 4, the fixe t.age 10, the ar t he ring menber 30
ang fhgsrgfatssﬁéggél?r%h%%% X0 G d3agshea:'gr%laea‘j]t‘gb"’ge%%c:trlchhz‘%brﬁ’c"’eon"‘tercitcl rcles.
The assenbl ed intare it Ghovwh el endipperd par tadditHian, hasThe c_calnoszre 35
ti 4 is fj I nd -t I Ot a on
sectron 4 1Is fén#fcgjw@f'dséétﬁecﬂq oY Cbg&eecpcolqy%erlaﬁgcleh%ov&v%rr#?nf%r

the inner circunference of the rotati'ng ne Is rotatably fitted to
t he peri pheraltif golaw seectiig Bf. t e heriverohomys 5 ikinth seed ifoneed Ist age

10, theigear 2 andhdihe-41Ng JEHS-3Q dispased el wegn r_tim%dffde%érre

section 4 and the rotating nmenber 40, each parts being fixed so as not to

move in axial 7 ettd ofie 5% hHe e mAdd Wit woRfeatE MedFaBdre, the
slit 45 of theaioted idign Meyhey 140 d15 trd teidkdd JtheyePrat resicmpok® of the
fi xed stage 10 and tr}}e?éi.i xed stage 10 is secured to the closure section
which is securdd & THE > Sfkdi ci ne storage section 5 such that the rotating
menber 10 40 can riteatreineinanibes 30 tHes f idedidtiagen]0.a gndrhenes oa ative

ts?i : hz -fg]anberppoocqyus%’onvg tﬁli ,n éon:e e%?n%fe' ,edchraerzeguplr%rtrruasr:]L%%sd%f4l %%(?rm%%l the

at equal circumferential separation as shown in the
Figure, projecting outward on the outer periphery. These
protrusions 34 are fitted to holes 44 in the rotating
mempber to be described later so as to rotate the ring

20 member 30 together with the rotating member 40. The
number of protrusions 34 is not restricted as far as the
ring member 30 and the rotating member 40 can be rotated
simultaneously. For example, the number may be one or
two. The slit 45 for limiting the rotating range of the

25 rotating member 40, in this embodiment, is provided in
the cylindrical portion 43 of the rotating member 40.
However, the slit 45 can be provided at the disc portion
42 of the rotating member 40 and, on the other hand, the
protrusion 16 of the fixed stage 10 may be arranged at a

30 position to allow the same function.

The closure section 4, the fixed stage 10, the gear

20, the ring member 30 and the rotating member 40 are
assembled together on concentric circles. The assembled
state is shown on the upper part of Fig. 1. The closure

35 section 4 is fitted and fixed onto the body 1, and the
protrusion 4a on the inner circumference of the rotating

member 40 is rotatably fitted to the peripheral groove 5d



Since the ring nmenber 30 has three peripheral protrusions 34 fitted to the
three corresponding holes 44 15 of the rotating nenber 40, it rotates with
the rotating nenber 40 in one unit. Thus, yhjle the rotating nmenber 40
rotates within the specified angular ran fromthe first position
(filling position) at which a single delivery unit of 20 powdered nedicine
is permtted tof beheecsmcet ddde 5 secdnd:postitan {wi@ctiog paesiddan) at

whi ch f eedi ed. nedi ci,ne is.inhibited, the ri menber 30

Si IrriCI ar le)e/ Ir(r;?a?(gesarg(g},\g}fe% v)glxlr:;% I?%Hébeflf X3ZOd sjtsa%%sefg k?/ﬁtt"fﬁgﬂq nc(f]rhee Cg%r?eura%gul ar
range. 25 NextsecoiemihgEupetiz i ortdomg gtatbay 4he gear R0t dreiome
graduation to tneLgase égen(tgﬁg&g n‘?d\?eoljlary a\%‘iéf dﬁ%gil&g menmber 30 rotates

fromthe first position to second position and fromthe second .
posi tion®back to thE! the sasgehkedretafial de drsseridnad. al80ehort hexanipite,

when the ring qerdert30 rot Mt 6%y fiBedt ey fid stiPasd tiondo dhe second

position, the cam follower section 33 at the distal end of the resilient
section 31 abut® AgaiRti iR HATIoPY ENdithhe Fsgdbtagandd 6 so that the

cl aw section %’é@lrécﬁleth@iﬁi@cﬂf%f §e|5:ﬂihﬂ1 rvtﬂfﬁiidﬂ gim_ﬁﬁiﬂw tﬁ)l ﬂjrfehp{ ﬁssed
radially inward.  /At. this point, the claw section i'S engaged wi e
out er éear t S5 N oSt HE Feat® D0 Ih fhsél i e Gridiv & OFA 9 MERRSTe

fixed st@ge 1010 Tdeen gestratdd resl atoitvat ecb yhd hel :eddave t ssectliogn agizi agaigest the

resi stance of e.protrusign 14 \Wen the gear, 20 is.rotated f.or, one gear

tooth or for olln%atglr\g%uéja itg'lne, ﬁhaénbceérmbfooylov(ermst et or%leB(fpaGtC]tffﬁeeddi stal end
5 of the resilaretlaectdarge 3efiniash oppds tlitmdbS.ne surface of the cam

| obe 15 of the fi X%ﬁuﬁé’g%é%@gﬁ%éf&%r ggq;\\ggacsﬁecctﬂr%qa }%ﬂ;‘i?)g;% tart%[r ned

radially outward and aw section 3 sengag ) e outer gear
teeth 23 of (HCYEHIZE I rdd gt tgedh 20 ire g ranastsedidiom hedsisngt 410

idle byighe prgt riysd onbtlft 9fg tgudd X ed ,Stiage kGt dd vG3h the rotating
member 40 in one unit.

Thus, while the rotating member 40 rotates within
the specified angular range from the first position
(filling position) at which a single delivery unit of

20 powdered medicine is permitted to be ejected to the
second position (ejecting position) at which feeding of
powdered medicine is inhibited, the ring member 30
similarly rotates relative to the fixed stage 10 within
the same angular range.

25 Next, counting operation for rotating the gear 20
for one graduation to increase the count display while
the ring member 30 rotates from the first position to the
second position and from the second position back to the
first position, will be described.

30 For example, when the ring member 30 rotates from
the first position to the second position, the cam
follower section 33 at the distal end of the resilient
section 31 abuts against the cam lobe 15 of the fixed
stage 10 so that the claw section 32 at the distal end of

35 the resilient section 31 is pressed radially inward. At
this point, the claw section 32 is engaged with the outer
gear teeth 23 of the gear 20 in the guide groove 17 of



rotate only for one gear tooth or for one graduation. Next, when the ring
menber 30 is returned fromthe second position to the first position, the
cam foll ower section 33 at the distal end §f the resilient section 31 15
reaches the cam | obe 15 of the fixed sta‘ge1 0. This tinme, although it cones
into contact with the opposite surface of the cam|obe 15, the cam

fol | ower sectitheofiyedgeesgevel. t heheaged obeo 165 ddwssted clraw segt i on 32
| aced 20 sonewhat

at the distal end. of eresilient section 31 is_dis
onl'y i the axPaTCUPedt RAELFoY HEN? | FE HERBET® S0, UEME kY- Tha fadi a
direction, so That the géaw 28ett i ot 32edofsr note cparer | thd@k lengageyErinaM t h

the outer ge - o] h e h ore,~4h ar 20, renuins
prevent ed by ?%reé&[ﬁ%ﬁﬁgi o%h 48% ﬁlelz |(§<%-q_§ %C?Ja:b(gen 32:%5 ‘%)%f reon(%lrsutnanll r?_d“?m e.
In this Rannerofthkegeasibiens seothied Ibris mor emomsitod ioneligreaduat i on

only when the gipg.8BMDET 130 SMYESold O dhe{d réitx%%@%éécg 1(q,i 'alﬂdﬂgcheb
position) to the second position (ejecting position). It 1s al'so possible
to 30 constructldheSpebhani 3m sucretwaed e dicakl v Py a st aangtl theprclaw

i ncrenent of ofecr@duaE i DA @fgyngg@g%tf%rﬁiﬁ%hwtgé@c _”Btééec% 122][3_0|rglﬁ_ 28
second positio ej ecti posj tion ac o the first” position il
posi ti olr[:) and {i?eém%’%%r g@Op T '%}b‘? AGYn 2therd tﬂfée‘f‘?quem s\
from 3510he fiidlte mit}he)rpﬁ@tﬁMQECMCbﬂ)asidnLﬂmeBag%ﬂf hdd mZEE),O]El_Etr Q{dnon for
one round is ¢ et ed noving the ring.menbe romthe firs
position - 15 IO(?‘?# i Ny %ofs? ioonne)g 15 hteocgc&o%d %Oorsiqr}eor?]iaé%qu@&%oﬁ]g _
position) to eject Nesingieetha aryngmeambsr fdwdier ek thamedrfercapethat | on,

dth i i 0o r .econd Sit] jecting
P0si t1on) back TS The T SO e g o et Sy e R0 1 s
rotated for dRCigraubl iah.tBy Prhadiany @ fditdy aye suderds secddaine 3124 as

shown ins5Fi 9. R{dhed AneXAP! BopoN 4 N ig-Shaned S face an;the
opposite SIdGé{%é}K%f%ﬁéﬂgéﬂ?ﬁ ééﬁgg1f§io contact with the opposite
surface of the cam lobe 15, the cam follower section only
goes over the cam lobe 15. Thus, the claw section 32 at
the distal end of the resilient section 31 is displaced
20 somewhat only in the axial direction of the ring member
30, but not in the radial direction, so that the claw
section 32 does not come into engagement with the outer
gear teeth 23 of the gear 20. Therefore, the gear 20
remains prevented by the protrusion 14 of the fixed stage
25 10 from running idle.

In this manner, the gear 20 is rotated for increment
of one graduation only when the ring member 30 moves from
the first position (filling position) to the second
position (ejecting position). It is also possible to

30 construct the mechanism such that the gear 20 is rotated
for increment of one graduation only when the ring member
30 moves from the second position (ejecting position)
back to the first position (filling position) and remains
stopped in rotation when the ring member 30 moves from
35 the first position to the second position.
Each time operation for one round is completed by

moving the ring member 30 from the first position



of the flange section 21 of the gear 20, the scale can be 10 nonitored from

outside, via a wi ndow (not shown) of the disc section 42 of the rotating

menber 40, for exanple, and the nunber gellvered units of the powdered
medi cine in the storage chanber of the dev} (Fig. 15). As shown in Fig.

16, it is also possible to provide 15 a gage on the side face of the

flange portion(211bingheosyeasn POt ontihé ofecotd opws heish des pictrey rot ati ng

nmb 40. T f_t esent.invention
ggscrelrbed Wi th refgggﬁgeg§véfﬁg ° QJB%fgl ca(‘f?‘? VY ZWJd%s%%l%oe"Hyealbeoqb/efO%
f eedi ng devi ceonsuepensti e, ' mﬁttheldasevyw\d@uederlmnmxaoBﬁ nﬁzsdne[l ng
devi di scl i IXMI‘% 4 S afion,
ngib\ceZOOESi?g?L%% é(\g]IP- %3}%?%&) ggf%%%ﬁg% app élgér} ‘%61@ tSCF eV| ce
of this PnventPowttDEn AT RhL b oRl Piehtomf , tHee fael nZgO dleﬂllltceta@dreihml ne
feedi ng devi ceoml rH@uEESEH | be@y%ﬁ@vf&f%%%éﬂla@ gsucrit aéA‘ é)gﬂ%’l netorage

constituted by osure 4, and, a nedicinetorage unit

unit 5is 30 co s‘i‘?t?ﬁ%"&lnb];ﬂ”‘amc‘% i hi )} caf O FaTnEE A %tt'tftﬁan}g -shaped

integrally forsedfate resi tfh@rogﬁgb'tﬁsitekesl@éthd St}QDQBr}ﬂ%LatgeSatﬂqQ:ééﬂgi 2Tj1]ce
interior thereg i ned nedj c etoraec er. 5a capable @
St Rt

storing the po?/\%evéed I&ﬁ%l?‘l i St i HF th&Eatediti ne
many 3510i mes mqmtcarerédfmmeomm,nexrla:mmdcﬁb Erﬁftﬂ&(hdvih t her theftom

f f th ! n havm t ent for
adni ni st o ed e povﬂgr%{a@f FhAThe rgtdc i | é:reé(aﬁréojﬁg fitted

adm ni stering th I'ci ne one 1
to the bottomai# fidte oimkdie omqummmmmﬁ:m@omn@ permt the

passage of the.dididwts rﬂn@lgﬂ&%&%rpﬁé&&g%@gﬁéﬁed&&%er@%ﬂﬁh' ci ne,

the filter serving as an alr conmunication port communi cat the
punp unit 3 so thath% AT i Figowf i ritupioh adgs exsigigland o @raxiine t he

punp uni$ 3 aty gage on the side face of the flange portion 21 of the
gear 20 monitored from the side of the rotating member
40.
The feeding device of the present invention will now
be described with reference to Fig. 1. Basically, as
20 described above, a feeding device, such as the "multi-
dose powdered medicine administering device" disclosed in
WO00/41755 Specification, W001/95962 Specification, JP-A
2003-175103, JP-A 2003-175093, can be applied to the
feeding device of this invention.
25 As an embodiment of the feeding device, a medicine
feeding device will be described with reference to Fig.
1.
A body 1 is constituted by a closure 4 and a
medicinetorage unit 5. The medicinetorage unit 5 is
30 constituted by a cylindrical wall and a bottom wall, is
integrally formed of resin or the like, and is opened at
the top. The interior thereof is defined by a
medicinetorage chamber 5a capable of storing the powdered
medicine in an amount for administering the medicine many
35 times, and a medicine container chamber 5b formed in the
bottom surface of the medicinetorage chamber and having a

content for administering the powdered medicine one time.



the tine of guiding the medicine. The closure unit 4 has a hole 4b at the
center thereof for communicating the nedicine guiding unit 2 10 with said
body 1. The interior of the nedici net or age, hanber 5a is hernetically
sealed with the closure unit 4, nedicinetorage unit 5 and said nmedicine
guiding unit 2. The nmedicine guiding unit 2 is integrally formed of 15
resin or the |AkElibpelr conpeisesfatted-td kehedrdtitoom serfdcald®y e endi ng

t hrough the c t LCi Cc er_5a of the body 1 and
def i nigng thererg%ﬁi%%{%i %%%ggégg %gélﬁ%!%gt be%err%%t A e Yhe air.
There is a profeetdbh Bt iudihit ipsatie aasdryEbothomsudase of the

medi ci ne cont ah&&fc Ghamere 5p; aagdy sOR e At %(ﬁwdcorﬁ!m{dlecdtsl& :;p% s at
the center of the bottomdisc portion of”the medicine guiding unit 2, _
whi ch age engagEt N $H LAk bR hehe REW HEtit Fe seditdthehpiadithgs unit 2 is

rotatably di spobesh iin tisoed st 8es Nt A dere 125 GIAMM R The ot tgm di sc
portion of the_ ,vedicine guidj njg(;j%unit 2 has a hole 2f of a diameter |arger
than that of tne cc?%eg%b(ﬁ g nre b for communicating the

medi ci net or age charitier Geoswitdr wimiet Mediad ne A amert 3« hamerr 5b. The

bottom surfac of t L clne gui di unit. 2 rotates while being in
contact with &%eerbeo(ﬁ of'tnl%er ggl;r Ace 6 Jtr}%n%i?di"b% TEntH e 5b, the
powder ed0nedi ot isaitchéanbdi ki Mteoriages e e Ersadnﬁﬂﬂrrdamdratge flowinto
t he medi ci ne jnerc_ch : t .Qt. her, Qr is.

i nterl ocked b%@ﬁﬂfﬁg hLITEgI cﬁrﬁ%%%algigﬂcﬁ?%gfép% gCha‘re\Céiet %gdr?él(ﬁeciur?ét

contai ner chahbéreBiginetoragmeinict tomng sedgomeiddreiofe tdvd diedi cinrie
guiding unit 2 has at a part thereof a pipe 2g for communicating the

medi ci ne contai ner chanber 5b with the passage 2d for permtting passage

of the powdered mediiE FE M thIWiding unit is integrally formed of
15 resin or the like and comprises a rod-like portion

vertically extending through the center of the
medicinetorage chamber 5a of the body 1 and defining
therein an air passage 2d for the powdered medicine or
the air. There is a projection protruding upward at the

20 bottom surface of the medicine container chamber 5b and,
on the other hand, there is a recess at the center of the
bottom disc portion of the medicine guiding unit 2, which
are engaged with each other, so that the medicine guiding
unit 2 is rotatably disposed in the medicine container

25 chamber 5b.

The bottom disc portion of the medicine guiding unit

2 has a hole 2f of a diameter larger than that of the
medicine container chamber 5b for communicating the
medicinetorage chamber 5a with the medicine container

30 chamber 5b. The bottom surface 2e of the medicine guiding
unit 2 rotates while being in contact with the bottom
surface of the medicine container chamber 5b, the
powdered medicine in the medicinetorage chamber 5a is
allowed to flow into the medicine container chamber 5b

35 and, on the other hand, or is interlocked between the
medicinetorage chamber 5a and the medicine container
chamber 5b.



5 blown out fromthe punp unit 3 through the nedicine- container chanber 5b
of the body 1. This pipe 2g is commnicated with the passage 2d vertically
extending through the center of the nedi c}o e guiding unit 2 and, thus
aligned with a port 5c of the bottom wall the 10 nedicinetorage unit 5.
A bag-like resilient deformable punp unit 3 is attached to the bottom of
the nedi ci net or age Tim tb&tteonst s¢-tpodngi dheobadye lneqpﬁcmc%ui%ld i’iirﬁirt .
upon depressi e i unj t the air can be . own in
or the powder e%ghrr%c?lidacﬁ'r n%aﬁééﬁgbéﬁglé;% ar gpel.e%?e ‘{]Oo]i at WY HeTter % l'fsenomn in
Fig. 7 is integedltine formeaifieoncisamnbabl ¥ nedim wre thrsddde Zc_hcﬂcudl429 a .
nozzl e secti - f.0r. 2] i powdgr 5@% i  di s geetion 42, an
a cylinder seg%kie%%lﬁ;gl.n hEg&én%z egsectﬁ?gpn 4 %a%qﬂafgl%heer el n&an ealarlrpassage

48 for tPansniRi¢Wy Powderdn Hedli iR Writid tdrbushs driey proticizie- As

descri bed abovesntd it CYdidfesr S8Std O K3 iags, thr %i@olﬁspe%gf fir exanpl e,
formed at equal separation in circunferential” direction for Titting onto

the protrusi ons"SF AR 1 nhbe?e P B0, 2 hrite Frurdehery s arding 45

ext endi ng overtlrapgacitfiedenngt e f I’l"%}fé rr@eLtrﬂf _ﬁrr?@@didil%aﬁ{_lih@@ fanc{IEd for
engagenent w he .protrusi,an 16 of the t age ._.The _protrusion
402 ?or nmed on 1{kﬂuest ia‘rilsligdqee vva"flrtqbfa B eyl r?c#e)rgt%esz)&ti {stall]s % tttf\?d. with
the grobdVe 40an8Diciineorfesyeentniad 15. formed in t he nedi ci net or age unl]t 5
constituting the bagd L , e, . Qt.at | er 40 can..r ate relative
to the body withi n%a)bsaéjec;g’p%%dréagr]\lglu]leglrta dreaq%dfg%g_)gﬁ l?élglpbfr}lﬁe%.tsﬁst_ 45. On

t he ot her handttarhdcover tdrylieiitdwlaf 13e ofedilng ne3® maarz hemigedt i on 41 of

the rotating reyrasn gy fifd edhqit h Ahey uppan angular,. shaft 2k of the
medi ci ne gui di ng slet/(g_%il(?n$J EH Tﬁ%r e%‘Mor e, tte%\jee r ot atef‘l%{ng r?erlrfﬁeru%é? and the - 18
medi ci ne gui difPESEEGh 2k I%aila g0 PP vatidt &d. thFherief mee, behe

rotati ngs menbeyl A iis o arRd JdBred medicine can be discharged.

The rotating member 40 shown ianig. 7 is integrally
formed from suitable resin or the like including a nozzle
section 41 for ejecting powdered medicine, a disc section
42, and a cylinder section 43. The nozzle section 41 has

20 therein an air passage 48 for transmitting powdered
medicine or air and a spray port 2h. As described above,
the cylinder section 43 has three holes 44, for example,
formed at equal separation in circumferential direction
for fitting onto the protrusions 33 of the ring member

25 30, and further has a slit 45 extending over a specified
angle in circumferential direction formed for engagement
with the protrusion 16 of the fixed stage 10. The
protrusion 40a formed on the inside wall of the cylinder
section 43 is fitted with the groove 40a

30 circumferentially formed in the medicinetorage unit 5
constituting the body 1. Thus, the rotating member 40 can
rotate relative to the body within a specified angular
range defined by the slit 45.

On the other hand, the lower angular hole 13c of the

35 nozzle section 41 of the rotating member 40 is fitted
with the upper angular shaft 2k of the medicine guiding

section 2. Therefore, the rotating member 40 and the



the outside with respect to the body 1, the nmedicine guiding section 2 is
rotated sinmultaneously with the 5 rotating nmenber 40 relative to the body 1
including the nedicinetorage section 5,_sg that it can be rotated between
the first position filling position) at whith a single delivery unit of
powdered nedicine is permtted to be filled and the second position
(ejecting posinedngimd d@iavhmghsacteder?d povadiened daredhcs e ftotgetdd tt ed Lo
be ejected. In th i sition i) sitipn). s i n ig. 1, the
hol e J2f of the bot ﬁ)}tfr‘%é%%r?lgc’e éﬂégojfé{#emﬁgnl ménlle %iloﬁ %(\)Ags]aetce?‘i1 ogrfrcgni S
aligned with theenediside Wbthonespaet thanberb®ty of, ttfes boehidinerhus, by

comuni cati ng Lheqedi &l et or age; chagber, pas i 10s i,Cd tai ner
chanber 5b, th%ugovm(grée:d me ic?nlegi n t ee nel\é\el‘c]i netoruaég%gc‘ﬁia%er a flows

down thr8ugh thetdbleg mymksr 4@ nelreivr Hitdisndabetd ool ehidd ithed

vviht hibn 20 th]f: ﬁﬁ@i@ir&@t&%&%@i é‘@étfﬁ&@g?rs%bthd@ j_tt?icsa@t@é ter_,oéatteelq holg 59t ﬁt
t he bottom of the nedicinetorage chanber 5a is at a position aligned wi
the passage 2¢PoF"¢He i Het BRSHFH skt e RO Yot tImthetedt .
Next, during t&endgesidd nerety dingt S@ﬁt%@m&;@@ m’&jir@trgéepb\/péﬁmﬂﬂteazd adating
menber 40, the bopt urf ac 2e of e nedi ci ne _gui di ng secti.on ters
t he powder ed ebn%d#%ﬁzéeéoaﬁ“fh@]%%‘?%?rh% %%sfﬁtdi%rﬁe@%a%b]é}gg%ossjotjﬁ{gt "’&Ee
anmount & t he woiwleradnatedied neowade tde maatli clinreeticr agermichanbero & be a

pr edet er m ned .q Al 'so, since the 30 nedicine guiding section 2 is
rotated with t rotating nmenber 40, the nedicine cont ai ner chamber 5b
becomes to the secondhgosiiiohn ge§eectdmg(fpddiitiomosid isonmeticat eénwith
the passage 2¢y; &l 1 passage, xd apd, spnay &%tto%@alﬂﬁcé & Malg a certain

amount of netered powdered nedicine 35 Is ejected fromthe contal ner
chanber 5b t hritRREATe PHFE DR 12 ps SRS ofl ttheheisdimd ngui di ng
sectioni® to s@iddOMHh®LSPray PorinhhLfy tihe mptat img menber - 19 -

communicating the medicinetorage chamber 5a with the
medicine container chamber 5b, the powdered medicine in
the medicinetorage chamber 5a flows down through the hole
2f of the medicine guiding section 2 and filled within

20 the medicine container chamber 5b. In this state, the
hole 5c at the bottom of the medicinetorage chamber 5a is
at a position aligned with the passage 2g of the medicine
guiding section at the bottom thereof.

Next, during the medicine guiding section 2 is

25 rotated with the rotating member 40, the bottom surface
2e of the medicine guiding section 2 meters the powdered
medicine on the medicine container chamber 5b so that the
amount of the powdered medicine in the medicinetorage
chamber 5a be a predetermined value. Also, since the

30 medicine guiding section 2 is rotated with the rotating
member 40, the medicine container chamber 5b becomes to
the second position (ejecting position) to communicate
with the passage 2g, air passage 2d and spray port 2h. In
this state, a certain amount of metered powdered medicine

35 is ejected from the container chamber S5b through the pipe
2g and air passage 2d of the medicine guiding section 2

to spray from the spray port 2h of the rotating member



40. After the spraying operation, during the punp unit 3 is returned back

to the initial position by its elastic returning force, air flows fromthe
outside through the 5 spray port 2h of the rotating nenber 40, air passages
2d and 2g of the nedicine guiding section2 and the hole 5¢ of the

medi ci net orage section 5 into the punp unit 3. Then, the rotating nenber 40
is rotated to 4the initial portion or the above nentioned filling position.

10 By rotating the dircitr}‘eegsuidin section 2 together vg'th t he rotatjng
menber 40, the bl adé 21 foFmete o THE T T i gif ity seth i Y5+ ot at ed
so that the pbwertedrmetiaale to tie imeidi id ngdoridgersédot iidrs Sd aceni dbe

itated. 15 T I ng: i . ] i b
RSsenbl g in o SanLR e GEs Nl HLGE il S MR RIOh G, ¢
posi tiondby bePPRpY mHedH raf e weltaring denbtn 4he aisdinssragsentZal ner
chamber 5b forged 34 éﬂ"ecr{@_trﬁé%m(%fhé he QU sldepf 4 %ﬁuc?ock%_e‘ﬂoclee body 1.

The setting position is defined by formng a step in the nedicine
cont ai ner chanderth BRALIGIHEEIFRISIS IR idthe tiid Wdiec@WHIWEE Fhen, the

nedi ci ne gui di Eg ﬁemeir]g,n thd Srdﬁbﬁ@{r{qednéﬁﬁbéﬁglo m%dix@t@&téaagﬁtgﬁanbrrber g at
a position such that, for 25 exanple, .the nedicine container chanber 5

col nai des wi ¢ H P bR BIOR Ghratis PRHE Al ek didiirig b 885 ort o8 -and
havi ng a0di anBterrdtartgery ttien ridutciofe tde diedj Geraicgot acwethehariaen and
the hole at t center..of th bottom.surface 2e.of_the pedicine guiding
section 2 is r?}%l 5 ig‘ﬁtea(} lglﬁgdtms(%ncbuerred%f (f’o ttsrhee b;a)lra&er %sli gr? rg}ecff? g%’ﬁat er of the
bot t om sur f acenasficite drMidiedhobctider € itsheratedueid ed tdnaturitheof powder ed
medicine is i j 0, s -]{nalgi [ Q. r inch evi ce
body 1. Then, %{ e c osrdt?%l%slter%teilon %g@ﬁﬁ%{l@%ﬁt@ﬁ%@?&%&%ﬁo&n&%ggglr é& 35
to the device 3diatedshi | e passing the guiding section 2 through the hole

4b at the center. MNex mdiRedPl@IddMhg device of the present invention

can be assembled in a manner as described below.

First, the filter 6 is set in position by being
pushed from the outer side into the medicine container
chamber 5b formed in the bottom on the outer side of the

20 device body 1. The setting position is defined by
forming a step in the medicine container chamber 5b at
the time of molding the device body 1. Then, the
medicine guiding section 2 is inserted in the
medicinetorage chamber 5 at a position such that, for

25 example, the medicine container chamber 5b coincides with
the hole 2f formed in the medicine guiding section 2 and
having a diameter larger than that of the medicine
container chamber, and the hole at the center of the
bottom surface 2e of the medicine guiding section 2 is

30 fitted and secured to the protrusion at the center of the
bottom surface of the device body. Here, the required
amount of powdered medicine is introduced into the
medicinetorage chamber 5a in the device body 1. Then,
the closure section 4 is intimately adhered and secured

35 to the device body 1 while passing the guiding section 2
through the hole 4b at the center. Next, the rotating

member 40 is secured to the device body 1 via the fixed



menber 40 is secured to the device body 1 via the fixed - 20 stage 10, the
gear 20 and the ring nenber 30 that constitute the counter nechani sm as
descri bed above in a manner such that the,shaft 2h of a non-circul ar shape
in cross section at the end of the guiding section 2 is 5 brought into
agreenent with the non-circular hole 13c of the rotating nmenber 40. It is
desired that theaghalf, 2khe agelat h20 nendctheut amg hodrebdiBc3havieata hone

base- | 1ke  pentggonal.sbapee | 8o Ghoss SECALON.hAYinglup patallsl. sl des for
exclusively determning their rotationa positions, "a side at right
angl es t her et omaR@e £ weush delkat ohe hehapposht @f sé desn-Nextulaheshpuypp imit 3)

is connected apdssessEetot Oat hend oney &ﬁrﬁh@fg&{tﬁierﬁg%é?@ci&?dz’ to

t hereby conplete the netered feeding device of invention. 15 It is
al so posgi bl e PEOATRECHARO 139ERPNERE oviHe Hog eromcifrular prrtom dardfice of

the nedi ci net othgersbarbeg m&@ed heo Punpr Uné tdds Pfed hend Viad i Qa6 AP
elenent for conpressi ngn_'g he ai{ﬁ]’gso aﬂem ﬁ%ster t he powder ed _nedl cine 20 by
spraying or i nRATationonTELre itk Pete that RRVE eadtone hnis on-k? the

fl exi bl e menbepewragénd hesivagbd i ¢hess puept icn edeinf @wd lextdl remateri al .

Here, the phra . e rtion is nade of a flexible material"” means
t hat upon push?ﬁ%e%ﬁfdo% e%gé%%%fge%%r??%%r%%n%ftqw PG e mterial,

t he powdered rneel$tiiensom o ida atn theht nedy s et loordtad g‘rd ctfwlacnbﬁrdéd) ca{l ;
be sprayed or jinhgl S T ghdudes cases t. %lee punp uni

IS constitutéﬁmby fﬂ?”%‘%i. I{}%aieria , hﬁ§$mﬁﬁgﬁiﬁﬁg'pu unit 3 1is
constituted byCAHEFIXKiBIE FRAEFTEI texdeptl @0 Rrort iadh theardehiecd unct i on

portion to thesleyi e dadie deb AEbil o e PO IS A E GRS WaH by Jhe

non- f | exi bl e r?%at erial. The nmétered feeding device of the present 1nvention
i s construct ed¥ucH {§Ht* e nedicine in the
15 It is also possible to attach a filter into the hole

5c in the bottom surface of the medicinetorage chamber
5a.
The pump unit 3 of the invention is an element for
compressing the air to administer the powdered medicine
20 by spraying or inhalation). It is desired that at least
a portion of the flexible member or of the wall of the
pump is made of a flexible material. Here, the phrase
"at least a portion is made of a flexible material" means
that upon pushing and relaxing a portion made of the
25 flexible material, the powdered medicine contained in the
medicine container chamber 5b can be sprayed or inhaled.
This includes the cases where the whole pump unit 3 is
constituted by the flexible material, and where the pump
unit 3 is constituted by the flexible material except a
30 portion near the junction portion to the device body 1
and other portions are constituted by the non-flexible
material.
The metered feeding device of the present invention
is constructed such that the medicine in the
35 medicinetorage chamber 5a is transferred to the medicine
container chamber 5b by rotating the medicine guiding

section 2 interlocked with the rotating member 40, and a



35 nedi ct net orage chanber 5a is transferred to the nedicine container
chanber 5b by rotating the nedicine guiding section 2 interlocked with the
rotating nenber 40, and a 21 single dellvery unit of nmedicine is netered
and separated in the nedicine container” charber 5b si nply by rotating the
medi ci ne guiding section 2 in reverse direction. Thus, fromthe multiple

del i very unit ssohgpewder eee By nBeli €1 AetpE@tcide the el G ety ags Lhander
5a, a single del{;jl &X%l{lnlt of medi ci ne can be easily and accurate|
metered and sep@r&f THOM SRy AE S pet et Y & G , or
wi t hout wusi ng slpecmadiiafrﬁaasISgdmlrpg event 1ag ensiteyhmngr ictpiowder ed
nmedi ci ne by nt 0 v0|d OSSIb|e dens ty chan or

devi ation during %t o%%(%é %‘?eq’{}#lél flere V%’r%lunltsl n r%o‘%%etree?gd f eedi ng
devi ce ob thi smedtbotiateied aln démea%@mm%theragmté“rand:fen tﬁea,paar tsingle
contributes toge Pb M 2,00 the Bl flet ﬁ&n"\é@'é‘asdﬂ df%erﬁih t;}‘e 15

air passage 2d that 1s installed al ong center i“ci ne
gui di ng secti ORCPe Bt DLEBRR T/ M#ﬁ&@%‘g uging « z@qu]gmgobfsqufe

feedi ng devi cea@sa asyhher, SO ddloid &@fh(fes;?@c%alﬂ fedd &b At filling
position, the hole 2f in the bottom 20 surface 2e of the nedicine gui di ng

section 2 coi FHERNCIRY e e RIS OhtRETRFT hARSEICISE &Y t he body 1

so thatothe p@evmzeiwtﬂaﬂlaclmetd Saxfesld gsb 4 il & heerEdi Cidkingeoai ner
chanmber 5b, and the hole 5c in the botto surfacg of the nedi ci net orage

chamber 5 coi ntt Hest ¥t hd%lrfgneStp‘ﬁ)aegGZQO fEhg & ity section 2
so that the interilnr wfe treetquet ﬁB’HdlI‘Bg odExeiscd ”EH tﬂnmnﬂmmﬁinimﬁnw‘ tsh the

init 5 to the TR STe o Aan AEAACHAYs BIRIINE R o onse
t he accuracy G‘ﬁlYSUanZJlﬂq n;het reel gowlertde et Iog niaaVquaen tawmsat ithee menber
fgeagﬁpieﬁggngga%gﬁan% S Jf A 2 A T ARAG AL 1) g RS g,
he medicine guldlng sectlon 2 contributes to minimizing
the size (height) of the feeding device as a whole, so
that it can be easily carried.
At filling position, the hole 2f in the bottom
20 surface 2e of the medicine guiding section 2 coincides
with the medicine container chamber 5b of the body 1 so
that the powdered medicine is filled into the medicine
container chamber 5b, and the hole 5c in the bottom
surface of the medicinetorage chamber 5 coincides with
25 the pipe 2g of the medicine guiding section 2 so that the
interior of the pump unit 3 comes into communication with
the exterior of the administering device and the air
pressure from the pump unit 3 to the medicine container
chamber 5b is reduced so as to increase the accuracy of
30 filling the powdered medicine. When the rotating member
40 and the medicine guiding section 2 are rotated to
ejecting position, the pipe 2g of the medicine guiding
section 2 is communicated with the medicine container
chamber 5b to permit the powdered medicine in the
35 medicine container chamber 5b to be sprayed, and the
operation is simple and easy.

In the administering device of the present invention



section 2 is communicated wth the nmedicine container chanber 5b to permt
the powdered nedicine in the 35 nedicine container chanber 5b to be .
sprayed, and the operation is sinple and sy. In the adm nistering device
of the present invention - 22 as describéed above, the nedicinetorage
section 5 is conbined with the nedicine guiding section 2 and wth the

cl osure secti oas4d¢aceshabl distva, heteraiddiadinetseadgd sadtate iM ithe

medi ci net or age Fllg['g)e . e to the 5 hernetically sealed stat. wever,
a difference rr%ﬁg/ oc%(“fljr"%?tnht & alf‘efélp?lens% uelwggln gsei%telorped%9 c"’i"r%%twd‘recg‘gre)c ©
chanber 5a, thelpswpe wict Boamtl theesialerior aofharmeet iadhiilni steerliry devi ce

t the ti of fidli { Ci f eeq] devjce of the
Sr eseﬁt I1gE| nvseﬁl%%%)n{,}gh%%v%&?%ﬁ%’%%%%%% E}rrafaidd iﬁtﬂ{eﬂg:obgtt om surface

of the nmedi ci ne¢wralgcahbnbigabyd Hmtbs s v, d iid fapesmeemawi th the

pi pe 2g openedyddut hen botd om r sird ane-Ofartdiey el ¢ide GWidig gection at
the time of filling the nmedicine, enabling the air pressure to becone 15

uni f or m anong TPEIRRTI 3 metitt dPER: Hihders 589 fif rhiarier afd @& erior of
the adm ni st eradvgi et €€ ng esef @ &3t ahPreded eyfmmead aPpute efedifg ne.

medi ci ne can be netered. Fig. 8 is.an, explpded per ctive view show ng a
counter mechani sm of” at%%éﬁ]%r%éeﬁ%%dﬁb%ocfeéﬁ? tootst FF6 %&Cond

enbodi nedt of irweerpriesenthdwasest, drhe IHD]IdﬂécpriSJiﬂmJSneehEﬁdltl’lmﬁ)foa:ﬁ;om ]
descri bed aboy, f j vice Js construct uch that, .for c
operation of %%ﬁengoe%gd erng%;%ﬁié%ég%afaﬁ%e:ﬁéﬁg gae;ef gﬁ(foél ?\1 be
rotated wthinnitre apyssnfared I earpge opeeTe i posi tion
(filling positdamaal il denghfe HABIdNEY %dttilor0fhPQuderqd Mg cine is
metered and the ~second position ejecting positi ori) at whi ch the netered
powder ed medi ciineling gdyarinadEE ins heradd. 1N thite Spe SERSSUEFhG@ MeTOMmS n

contrasts the deMiden isidiRNHH Gl St 3 dh@athdnfbe f Bfat ihghgTRiFgr 40 can
rotate only I%é% exterior of the administering device. Therefore, a
predetermined amount of the medicine can be metered.

Fig. 8 is an exploded perspective view showing a
counter mechanism of a feeding device according to the

20 second embodiment of the present invention. In the
previous embodiment as described above, the feeding
device is constructed such that, for each operation of
ejecting powdered medicine, the rotating member 40 can be
rotated within the specified angular range between the

25 first position (filling position) at which a single
delivery unit of powdered medicine is metered and the
second position ejecting position) at which the metered
powdered medicine is permitted to be fed. In the present
embodiment, in contrast, the device is constructed such

30 that the rotating member 40 can rotate only in a
specified direction (positive rotation).

As in the first embodiment, the ring member 30
rotates in one unit with the rotating member 40. 1In the
present embodiment, however, protrusions 36 are provided

35 at two positions opposing to each other at 180° on the
inner circumference of the ring member 30 in order to

regulate rotation at the first and the second positions.



specified direction (positive rotation). As in the first enbodi nent, the
ring menber 30 rotates in one unit with the rotating nenber 40. In the
present enbodi ment, however, protrusions. are provided 35 at two

positi ons opposing to each other at 180 o he inner circunference of the
ring nenber 30 in order to regulate rotation at the first and the second
positions. - 2B ¢orcespespanckence tloe tgwotprodirarss @, 36 fdefarlraldie g i bs

19 are providegd,o i ) 0 ositions,. saq that. the
protrusion 36 g? t %E?%%ﬁng%b(ger?g@bele%%?ésm%ao 0 ]tq1eancr etcweosspofdguﬁn%’he rib
19 during posi%® vehEt ridiatpor: 3es &en t3 regulle e i meatka 6. atfterrs ot at ed
in positive dixestion Mddsa {91 oer exreeing 4 e, ratAtidn ¢ fhegul ating
force, the protrusion 36 is released fromthe recess I9a and is enabled to
rotate. After Fot2ivh ¥ 298w remikatatilon natadgsim r ddratetatisusinin

the 10 presentp@sbodidredtsreddddd ngi @ ef fcdd Nk QR&IBld AR HR atigpeated at
each 180. Therefore, in the present enbodi nent, aforenentioned protrusion

16 on the fixedFE¥e™D (B HraRFIHasiqn 395 g figgeapeq rfrtorlf_é Gt ati ng
nmenber 40 are motedqy oMaeathd 1is RHdBIEOND it of oparat it £ansi i ng of
a positive rotation fromthe first position ﬁifi I1ing positi on%\ to the
second positi off {ej &8€i Agtpsdrni dF) agadn aR6vABESPosi ENWE r dRaEnBn from t he

second POSi ti Qred@iteEndthRasid, a1 tind hed idilc oy ditAfiiddd 1g-20
position), the claw section 32 of othe resilient section 31 of the ring
menber 30 is dRpREEMath aamh gédl®-20 to rotate the gear 20 for one

graduation of the sgal@rAs, iih the fﬂf&ﬁﬂ%@d@%ﬁ%%ﬁ&%&»& Veed he

nunber display of the gear 20 can be nonitored, for exanple, 25 through
the wi ndow 47 BIOHHE 1B diS R il *ay Strdenild Fdcond )embsditients iduri ng
the rotation afs 360 f 1)hen rotatidig P elerd and the Hotg ed30 are
rotat edl g) y 360, ”b% %%r oznoe irsourn0 %tfe %p%yra%rl%ng rc%crllusaitslt(.?irr]ig or]fusa’ the
positive rotation from the first position (filling
position) to the second position (ejecting position) and
another positive rotation from the second position
(ejecting position) to the first position (filling
20 position), the claw section 32 of the resilient section
31 of the ring member 30 is engaged with the gear 20 to
rotate the gear 20 for one graduation of the scale. As
in the first embodiment described above, the number
display of the gear 20 can be monitored, for example,

25 through the window 47 of the rotating member 40. In this

second embodiment, during the rotation of 360° of the

rotating member 40 and the ring member 30 are rotated by

360°, the gear 20 is rotated by one graduation. Thus, the
fixed stage 10 has only one cam lobe 15.
30 Fig. 9 is an exploded perspective view showing a
- counter mechanism of a feeding device according to the
third embodiment of the present invention. Fig. 10 is a
perspective view of a ring member, Fig. 11 is a
perspective view of a fixed stage. In each the first and
35 second embodiment as described above} the stationary

fixed stage 10 is provided with a cam base (cam lobe) and



fixed stage 10 has only one camlobe 15. 30 Fig. 9 is an exploded _
perspective view show ng a counter nmechani smof a feeding device according
to the third enbodi nent of the present _iné/lfn_tion. Fig. 10 is a _
perspective view of a ring nenber, Fig, 11°is a perspective view of a fixed
stage. In each the first and 35 second enbodi nent as descri bed above, the
stationary fixedasimgerifyimsenserid@di s pioa deadnhiage c(amanﬁcilp]bﬁ«)erand 24
rotating ring . i ovid Wi cam fall r. (resilient. portion
31). Contrary ?%g%)ﬁlsg& ng?ﬁ{el?llﬁifg) ) e%%%]farr%tﬁo %Elss’t at't o ericqﬂrgcg_d st age
10 i s provi decemippdimentcantiol $omerofarsi fixed gorge orl 31y mnoirdydating 5
ring member 3Q,ih Pk ovilerb i o cam daee; {EaMd A0, 3TING A AL SeptT on 4

is provided one or plural rojections 4a protruding upward fromt upper
surface °t her o9 AFEHPRE 03 heksS Hareider’ wity-dakFixedat atdlen - 10

conprises a flange postinisdde S 1era cyd igdar: ddy Rd ion JhiZg-and an
outer cylinder portion 12a integrally nol ded b%rd}sui table resin or the
like. The flanePPerttUm® 4a PERtEiding Wiath SRt &4 (Hhdors W iess 13

for fitting wvthdweopr a ushon e ©fhdteg, Cﬂ}%éﬂfiﬁlé@@iﬂi@h@i‘kelcs%talﬂl@n t he
ring-like fix st age 10 non-r.otatably mount 15 on the closure section
4. The inner ggqi%%%?mpso(ﬁi%nﬁi%g%fp Het 3 g (iyélé‘r i ded with
one protPusi orpdittiext erth rand ren heatelt regctimoteofpdite drl arige ipﬁre_tgml]fyr)rtr)
fitting with lit..4 . di s ate 42 t rotating .nenber
40 as 20 nent ?&%G&Pa?}gr%&%ag%g t]%;selonutoerrC tf:}!ﬁ ilnl er g%hr iq@r?nffa S I%J’[ e
fi xed stage 10L3 shas ovi ddk whatiten prirfafe rigsintdagnta peoressois Tbrarr fan?ed
at 180 slightly; grald yding 4 nwatd-, and, endi i dhe Lid, renti
direction by a lcertd;li n di stance. l.lﬁiler ee4|>%5 pr oe\}%deéc} at 't eeg#stoa énd of 25
each resilientthfr tiths i3 whie jrgsbratiagss 132 nqyruatudiakg vi mearndied and
the jaw porti s 3% hadNg-cagmcfd] awer portions 33 slightly protruding
upward. These X , , _
The inner cylinder portion 12a of the fixed stage 10
is provided with one protrusion 16 extending in the
direction of the flange portion for fitting with an arch
slit 45 of the disc plate 42 of the rotating member 40 as
20 mentioned later. Also, the outer cylinder portion 12a of

the fixed stage 10 is provided with a pair of resilient

portions 31 arranged at 180° slightly protruding inward
and extending in the circumferential direction by a
certain distance. There is provided at the distal end of

25 each resilient portions 31 with jaw portions 32
protruding inwardly and the jaw portions 32 having cam
follower portions 33 slightly protruding upward. These
pair of resilient portion 31 is resiliently deformable to
the fixed stage 10 and the cam follower portion 33

30 constitutes a cam mechanism in cooperation with a pair of
cam lobes of the ring member 30 mentioned later.

The ring member 30 is integrally formed by a
suitable resin or the like to be a substantially ring-
like shaped body provided one the outer surface thereof

35 with two protrusions 34 arranged at 180°. These
protrusions 34 are fitted with holes 44 of the rotating

member 40 so that the ring member 30 is rotated together



pair of resilient portion 31 is resiliently deformable to the fixed stage
10 and the camfoll ower portion 33 30 constitutes a cam nmechanismin
cooperation with a pair of cam|lobes of the ring nenber 30 nentioned

| ater. The ring nmenber 30 is integrally T orired by a suitable resin or the
like to be a substantially ring- |ike shaped body provi ded one the outer

surface thereahiti35thé t hot 3impg Qﬁémﬁézﬂn@ 34rh'9ef rainge thaibek8®B0 These
protrusions 34 are, wi th hol es 4

<iIiéted q%rotatl% er, 40 so that
the ring nembe?tt 3B 1% r%{%lfe%ar?o%’e?%"eﬁ ¢ FHHS PSR WG nenber  40.
The ring nenbediBdct son paoyildes aw tﬂ'adnaenh]g; covevaErd ipodite aai redurdher erdn al

direction ando(%Ia{g % Ifdwfﬁ A f@rdf pcoa% tiq%?e% 15t hae1 cam h%r oove 17 with a

pair of cam| he CHM 5 groove e r 6811 i ent
portion 31 of d¥eo¥e¢ xkd t@t@tg:edqotheasremrﬂumcpdmmn :ﬂn ofudthea frmgaver
that when the, Lo Aaofoddie f1oed sha Hs, COPAE!
with the cam|l obagd%gmt hegl Ige\% 320| S nove rad?ﬁf%{; a|Cn\/varc? Q‘Bae engaged
with the outertheetay (ﬂoﬁ%@fl@%eafr e fhheedurige of0 tdrnes gitgsi ons 34 i s

not |imited |Joﬁﬂ'€cﬁlﬁ‘ﬂtmrca§9 =Bk the, natatyng yenhenAQcan be
rotated together a]&Nna be two .or nore. The gear 20 has the same

structure as ti Warehidi R adam i i HiferoWhAT &t 2 hdihgy
rotatably 15 g‘eatxt exd t ariden@pd nde tIectdt Ak iaind e fixedtstiags tBH

However , whlle ear 20 i fitztdt thheflxdsta 10,, a a|r of
rotrusions 14% %}% ?@rﬁ)rer Ogd‘qrgft SI5 gth"ﬁ ﬁ‘%é%’rﬁraélto \ﬁp

1I‘O| tted to the mnaeIe@eaned;IHh aZﬁisrmyaSaa O:mm ememtoxtdqe geaL 20 f][om f
slipping and 20 ru | ef t Tesur ace o
i ndi cating ga

nunber pf ti rﬁscéeca é&%éﬂwﬂ%&d@e&%@izﬂb@f rt%eatfl&%ar%%%fe 4@.1s

provided at its cylinder
However, while the gear 20 is fitted to the fixed stage

10, a pair of protrusions 14 of the ring member 30 are
slightly in contact with or fitted to the outer gear
teeth 23 so as to prevent the gear 20 from slipping and

20 running idle relative to the fixed stage. The surface of
the flange portion 21 opposite to the outer teeth 23 is
provided with an indicating gage 24 in the
circumferential direction for indicating the number of
times for feeding the medicine.

25 The rotating member 40 is provided at its cylinder
portion 43 with one or plural holes 44 fitting with the
protrusions 33 of the ring member 30, and further has a
slit 45 extending over a specified angle in
circumferential direction formed for engagement with the

30 protrusion 16 of the fixed stage 10.

Thus, the rotating member 40 can rotate relative to
the fixed stage 10 within a specified angular range
defined by the slit 45 so that it can rotate within the
specified angular range from a first position (filling

35 position) at which a single delivery unit of powdered is
metered to a second position (ejecting position) at which

the metered powdered is permitted to be ejected.



portion 43 with one or plural holes 44 fitting with the protrusions 33 of
the ring menber 30, and further has a slit 45 extending over a specified
angle in circunferential direction forned §§r~engagenent with the 30
protrusion 16 of the fixed stage 10. Thus,”the rotating nmember 40 can
rotate relative to the fixed stage 10 within a specified angul ar range
defined by the slitId5tisdsthatrdtecrdimtat 2 Mhd hblode: specidii ed angul ar

froma f} ition, (fidli osi;t | on) at i ch si ngl
(rjglnig\e/ery uni t %¥§%%§§§e%%% ?%' J%rﬂééf e?%adéfzod)’a ésﬁeéco]'nnjf)an%on%'elm%|eorn ?Oejaébc?lﬁbe
posi tion) at wheEhtinhenemiper edl0 povklcr eeeisl g rige et orbecwjeottedic - 26

In this third erhotigentne then sl Astier SEELIAD the thetad e dahipge 4P, the
gear 20, the ring nmenber %0 an% the rotating rreenber a4olﬂ§e assenbﬁ]de)d

toget her “on cohtent?ieIrat kel gRtated rihg ntidie 30 tafd nchenandteat i4fy menber
40 5 are int eg&a#ly%ﬁ@@@t‘fﬂthﬁe ﬁﬁ@;sﬁg@if%@taq@l@n@ B mﬁ()ffillcﬁnr%m ate
within the specified angu] ar e froma first position ,
position) at \/\ﬁl%%t ep%?ﬁ?ﬁ%n {j’g}%@ R pdtideterh & fdferléd to a
second positi ofeXEjecy ing tpast tpeowde Bdd W Grlnaﬁhé\ﬁec_rrﬁicer&ds;dgiwﬂgr _ iltSllonlo
ermtted to be ejected. |n the sane nner_.the rin nme r is also
Iroot ated rel ati Geéj %é;t]trh(g RISed T agy 1‘%‘81% tHI5 GRS (ﬁqvfd?f&%d}ﬁ ar range.
Fig. 1218hows,pédmmitheed Hia doerdgpetiresht , Irartloperatd omnrefr (mnt)mtrigig)spl ay by
rotating the ggar . gr t ri the rin r es
fromthg first pobs%iﬁelt% the .sfeéggc:antde]dgo%%%%%’eanr}é) rté%egrfl_r%&frs&%gteh second
position to tHefimstthsosinewifiqd gnad@) =g at the initial (first)
position, such as dieeding apsid, o, (9l RoWde edyrdicine. i %o 23 ;12(b)
shows the state at which the rotating menber is rotateéll_natnhe (?II‘.EC'[IOI’I
shown by an artoWwait tHesPlsperhit ixatadfincarkhies astedr dd onF @rape@Ed)ioshows

the stat® at aMicly the apelAkiamb IRMdved ifcihete FiGstlYBition
to the second position and returned from the second
position to the first position.
Fig. 12(a) shows at the initial (first) position,
such as feeding position for powdered medicine. Fig.

20 12(b) shows the state at which the rotating member is
rotated in the direction shown by an arrow and the
operation of cam is started. Fig. 12(c) shows the state
at which the operation of cam is finished. Fig. 12(d)
shows the state at which the rotating member is rotated

25 in the direction shown by an arrow by a predetermined

angle (such as 120°), such as the filling (second)
position. Fig. 12(e) shows the state at which the
rotating member is rotated in the opposite direction, no
operation of cam is taken place.

30 In Figs. 12(a) to 12(e), from the outside, the
reference mark of the rotating member 40, the fixed stage
10, ring member 30 (protrusion 14) and the gear 20 are
indicated by round marks P, Q, R and S. In the initial
position of Fig. 12(a), the reference marks P, Q, R and S

35 of the respective members is all the same relative to the
rotating direction. The fixed stage 10 is not moved

regardless to the movements of the ring member 30



shows the state at which the rotating nenber is rotated 25 in the direction
shown by an arrow by a predeterm ned angle (such as 120), such as the
filling (second) position. Fig. 12(e) s_h%vs}s the state at which the
rotating nmenber is rotated in the opposité direction, no operation of cam
is taken place. 30 In Figs. 12(a) to 12(e), fromthe outside, the

ref erence mar k(mfottihes ot at4d ngamentier gdhr tAg fiheedrslcagamcelhank g ienber

30 rotrusio 4 d e are _indi.cated hy round marks P, Q R
and(g. I'n ther&?%ﬁ %?}g%}‘g%&os?@’?%{ng g‘?“ﬁ:irg?Splef((jgal)%?e tsgcee@/se‘f erence marks P, Q R
and S 35 of the respPectivemenberanbar A0 arle tdene g atdnvent G0 kee
rotating direct] T i st aQe; i t ved . . rdl e t
m)veman?s of ﬁl%&{r‘%en%hﬁ%%%r@rgo - 27140r(ép1%0ﬂ[22?1€se:723n?%%4 l(_)gr%g asghee%ggaaS_ISZ%?t t he
referencé mar K iSpmeqroshakRedimidiag atid inss sistagatd stegss Rmé Looteat i ng
menber 40 and gde, #d na-reerdhesr 3 ar e prataied 1oget harind hejirn Jef erence
positions are al vvae/,s at the sanme position in the rotating direction. As
mentioned bef' 0@ i IRdhe0ring fdRsH of @6 Eé}%ﬁ%q'nﬁ‘orv@lsatlir\/_e to
the ring nenberhe3®aand mdrresef08 egchdrviesy inemddie XA UENRAe Jadehe ring

menber 30 until|_ the .gage .count, indicatipn IS proceede . one .graduati on,
i.e., 10 until“YHE s]tthgﬁ%tglodbijrﬁ pol?ocﬁ?éj%éjargyoﬁé}eatqrcﬁ‘fu "hé - Sref erence
positioh0S is urhe lsdrie posEttiony gdirsameg aheP caancdRdat itdig sanke thet at i onal

di rection. Howey, t he .cam.l.ohe of_,the rin er 3 Q to.a
position wt hvfeh%rrfrno{ér solaéc?néllfgl oﬁlﬁtshé: hcea%a’frrlc‘)el %c())v\.r%;pl °fy a%@f tslr‘rignf\é 3% the
di stal end of arse K &gl Ithents giey e tofondie diineedt istrage 10 and cone into

mutual |y contact tfig iy PO Ubrd e e off 317 r%g; Herdle: 1S bheAt
portion 31 is pushed inward. At that tine, the jaw portion 32 is engaged
with the outertd éet?s2dism tHelyddre Prdrusieon 3 ddepfcaphd oddrivgiroove

17 of the ringdmiler a30.ththusistdihe@edr 20d $Jahated BhAhern aw pakt i on

32 at a force
fixed stage 10 and come into mutually contact the jaw

portion 32 at the distal end of the resilient portion 31
is pushed inward. At that time, the jaw portion 32 is
engaged with the outer teeth 23 of the gear 20 at the

20 inside of the cam groove 17 of the ring member 30. Thus,
the gear 20 is rotated by the jaw portion 32 at a force
stronger than the force for preventing idling rotation by
the protrusion 14. When the gear 20 is rotated by one
tooth or one gage, the protrusion 33 of the cam follower

25 at the distal end of the resilient portion 31 opposite
inclined surface of the cam lobe 15 of the ring member
30, the jaw portion 32 is returned radially outward and
thus the jaw 32 is disengaged from the outer teeth 23 of
the gear 20. Since the gear 20 is prevented from idling

30 by the protrusion 14 of the ring member 30, the gear does
not rotate relative to the ring member 30, except for one
tooth or one gage. Namely, as shown in Fig. 12 (c), the
reference position S of the gear 20 is the position
shifted by one gage from the P and R.

35 Next, at the filling position shown in Fig. 12(d),
the rotating member 40 is rotated in the opposite
direction, the cam follower portion 33 at the distal end



stronger than the force for preventing idling rotation by the protrusion
14. \Wen the gear 20 is rotated by one tooth or one gage, the protrusion
33 of the camfollower 25 at the distal engd of the resilient portion 31
opposite inclined surface of the cam | obe& ™15 of the ring menber 30, the
jaw portion 32 is returned radially outward and thus the jaw 32 is _
di sengaged frowf tttee il teet ho@8t 0fn IheoYadre 20l xS rn:tmcj.éwe:cg[m}(;ciwt |hs
revented fromidl i h r Usi e rl e
gear does no?é%t%ét}rg rrQée)?atll%/e@% }?%eﬁﬁqggn%r%r%;&arﬂei%e or t&hﬂe " tooth
or one gage. NeivEY yComgs sHowh e Riap llCZD@(,c)altthlgfr etf@r@\aelq@om tion S of

the gear 20 i scdherdasifi@n cisbi g gage domihe pand R 35 Next,
T I o

at thefllllng\]posmlon shown in e rotatin er 40 is

rotated Pn t he'dPposi tidre d]afVed?Ci’%‘thft h%z cadﬁhtfl"cﬂ |Bviralpsnd of 3t the

The cam l'obe 1o op fho 1 e P R L e o over
the cam | obe of the r nember an is time, only co
the cam | obe, Gtit%Ho ébﬂe § nt 9 dEHIRR 333% ot KOS t“é"’fl‘e‘aéé1 of& he

cam | obe 15. 5radains I}diﬁe‘tﬁcj;caw pettd i gre B2 ati st tse;lthstpajemﬁte@; friden
resilient porti ves. sone |nthe axi al | tion of th r|ng
menber 30, but d;L rmi rmlvveel %e A TR s i elc4t é}‘?ﬁ} |In still
prevent®d from0. dI i ng relative to the protrusion 14 of the ri ng rrenber 10

30. The ot her st rustuy o.and: aReratian. ofnd N Ll amgdiament gy e the

sanme as those of the first e and, "t héretor €, derai led expl anati.on
will be omittéibadinesio e ttélemﬁc“éftta tatﬁatthqse tolfe thier §ti reid esdootideds

embodi Ments, SANE GBI %mdtédi@sgl%ace% %lltsle%e o%g
respective appl i catj ons. The counter mechanismin f eedi ng devi ce and

the feeding dBAXE Bsnmpotschdhate dourder fﬁﬁé@ﬁa@lnﬁnsﬁé‘@@rddl ng to the
present1 nventdmddiaenResn sHR&CId b8 o BRd function can be used

for the respective applications.

The counter mechanism in the feeding device and the
feeding device comprising the counter mechanism according
to the present invention has been described above with

20 reference to appended drawings showing embodiments
thereof. The present invention is by no means limited to
above-described embodiments, and various modes, changes
and modifications are possible without departing from the
spirit and scope of the invention.

25 INDUSTRIAL APPLICABILITY

Thus, the present invention provides a relatively
inexpensively constructed counter mechanism, as well as a
metered feeding device comprising the counter mechanism,
which is convenient to carry, easy to use, and is capable

30 of accurately administering the powdered medicine in a
predetermined amount by spraying or inhalation, which is
an excellent effect.

The present invention is especially adapted as a
metered feeding device storing in the container, multiple

35 delivery units of the powdered medicine which is
administered in a very small amount in each administering

operation, and permits the number of already delivered



20 reference to appended draw ngs show ng enbodi nents thereof. The present
invention is by no neans |limted to above-described enbodi nents, and

vari ous nodes, changes and nodification§;%gq_possible wi t hout departing
fromthe spirit and scope of the invention. 25 | NDUSTRI AL APPLI CABI LI TY
Thus, the present invention. provides a relatively inexpensively
constructed counies, mechamseg aenavetin@sneumetes ethd qeoideratevi ce
conprising th rechani s ich i onvenient car sy to
use, and is cgg%%%g&%%:%? accur%ﬂ%ﬁ%g%éhﬁ%ﬁé%%?%ﬁgjgﬁéq%%ﬁﬂefgﬁiﬁgl|cine in
a predetermnm nédl Bypintohytkpregvdrret nethaiiatd o, thie dhiks tarbeexcel | ent
effect. The prigé@f}grrﬁéa/eggf%iasn@slp@ga%ll}y_ adapted as a netered feeding
device storing in the container, multiple” 35 delivery units of the
powder ed nedicine which is admnistered in a very small anount in each

adm nistering operation, and permts the nunber of already delivered - 29
units, and hence renmai ning anount of the powdered nedicine in such a
device, to be easily known, and the delivery of the powdered nedicine or
the like to be perforned safely and reliably. -30 CLAIMS 1. A feeding
device for feeding to the outside, in each discrete feeding operation, an
anmpunt corresponding to a single delivery unit of stored material which
has been stored in a storage chanber, said feeding device conprising: a
rotating nmenber rotatingly nounted on a device body and being restricted
torotate either to a position in The rotating direction to all ow feeding
of a single delivery unit and a position to prevent feeding of the stored
material; said feeding device further including a counter nmechani sm
conprising: a fixed nmenber which is fixed to the device



body and having a first contact portion fornmed at a predeterm ned position
in circunferential direction thereof; a gear having a count nunber display
that can be nonitored fromthe outside; a ring nenber which can rotates in
interlock with the rotating noti on-®% said rotating menber and conprises
a second contact portion fornmed at a predetermined position in
circunferential direction thereof; one of the first and second contact
portions conprising a resilientlySdéf¥emable cam foll ower having a jaw
and the other being a cam being e-gagable with the cam follomer, and the
gear being controlle uch a ,.manner _t hat the rotating

rotate, i1 n
menber rot at e for é’geﬁ 8 %Y%%%f@”hﬁﬁ?d%%ktfo Re® H% g'Lpﬂeration of
t he cam andh daatfatéo@mﬂqlnduegamwtusnengagemomwtanﬂnﬁqyamdlmg totate the

gear oni¥ Qfn glglgg Lhe scoual RUTDEL. i apldy.n2 phcheeding device

as set for ereln the rotating nmenber is nounted to be able
to rotat €L6AEY iR at?ﬁ?%ﬁﬁﬁtQHﬂ?QﬁfPeéﬁﬂénfe?ﬁl%%é*ﬁﬁéﬁhﬁ¥6ﬁréﬁlBSS|t|ve

rotation, the rotating senbeltigan rﬁeﬁib%relrbhatlﬁgiyrlﬁ&un@]ﬁldd en in the
rotatlng direct] ich feedin %f sin Ie del.i.ver unit of the
gyaTl

stored matérial ?f%%u¥%§tr gcgﬁd BosTtToh at " Whi ¢ del i very of the
-31 stopedimavterial ths preventedirderting theatovatisrtimeniér a noves from

the fi rsfslﬁg%t agmé&g} he, second pesiti-onnand agalf: fFmithe csecond
position to"the first position, the gear is rotated only by a S|ngle gage

in the céﬁﬁtSﬁ@ﬁﬁ@rmaﬁﬁ%ﬁﬂaysﬁ}d-ﬁeﬁéé&HnSGHéQ?c%u%%h%%f”FBF@Hnﬁn claimi,
wherei n cbhetedt attRgn teiheind:S gietcat able within a range of a

predet erm ned angl e between_a flrs 05|t i Ln ection at
whi ch feeding of a S|ngle%&eflvery ﬁgl #Qtﬁfr%l Q%rg %% egfgg&%s al | oned

and a setodd posi hhvhnata whicl: ateltiagdr pooftivhefgtme@dtet erial is

prevent ed, duking:Lbe psotatd ng enberrevestior Qne-stiakehetween the

firs
a gear having a count number display that

can be monitored from the outside;

a ring member which can rotates in interlock
with the rotating motion of said rotating member and
comprises a second contact portion formed at a predetermined
position in circumferential direction thereof;

one of the first and second contact portions
comprising a resiliently deformable cam follower having a
jaw and the other being a cam being engagable with the cam
follower, and the gear being controlled teo rotate in such a
manner that, during the rotating member rotate for a single
delivery unit, due to the mutual operation of the cam and
cam follower, the jaw is engaged with the gear to rotate the
gear only by a single gage in the count number display.

2. A feeding device as set forth in claim 1, wherein
the rotating member 1s mounted to be able to rotate only in
the positive direction, in the operation of positive
rotation, the rotating member can take either a first
position in the rotating direction at which feeding of a
single delivery unit of the stored material is allowed and a

second position at which delivery of the



position and the second position, the gear is rotated only by a single
gage in the count nunber display. 4. A feeding device as set forth in any
one of clains 1-3, wherein the first contact portion of the fixed nenber
is a camfoll ower and the second contact portion of the ring nenber is a
cam 5. A feeding device as set forth in claim4, wherein the ring nenber
conprises a protrusion being engaged with the gear to prevent the gear
from an etbrag movenent ishermsofentedceptrihentiche Yedrinds veped during the
count nupbeL. display. isichangedi6n Acferdi g-deviLaiascsetnfiorth in any
one of clains 1-3, wherein the first contact_portion of the Eixed menber
i s a canPdAd it hECB edEhd KA P PPonCof "E hE 1T nd O Stéier £F8%a cam

fol | ower gedr Asfeethngd devicervas sehgfier thge nimmhonewift nokaers 1- 3,
wherein the nged menber conprises a protrusion being engaged with the
gear to preVent the gear froman idling rmovenment thereof except when the
gear is noved3dari AgfeeHengodnrierinbersetdifspltay inscehtinged. WISSTSA ™ eedi ng

devi ce aspget forthyinlal mahereaiapithe: gear 4 srdrdig-«shaped and conpri ses
a cylinder having an_  outer surface provided with teeth _and g fl ange

i nt egr al Py cIebERBEGR t e R{AMSTder favPhgPdS cottt Humbér T°33%28i spl ay,

Lhe r ot atiimgcaebhest canprh siawlimonezzke sfiople tdel freedi ngridevitcehea cyl i nder
aving a _di t ' r. t. of .t - l.e to be

rot at ed F%P%%gegég?%%gftﬂ%n%gv?%%?a&%daaggfggg§+§ﬁ€g$%?g§$gﬁpﬁgforned W th

and connedtivagyt hé Hozziie il nateTdylli AdePrantP Hetbi iy W id6w capabl e of

Vi ewm ng E@%aQQHgtm@M@@@Fmé“é%ﬂﬁB&16H@”b&ﬁ@kgubéfﬁ@%ntﬁHéNﬂﬁls&he w ndow. 9. A

feedi ng device as sgt forth in clai.m.8, wherein _the cou t nunber display

i s forned@°6hta°FagR of "t HEEF1HhgE  Gppdsi ¢ et%e?%el%j??ﬁﬁﬁd‘gﬁ Ythe w ndow

is providedai Bihbee gage in the count number display.

4, A feeding device as set forth in any one of
claims 1-3, wherein the first contact portion of the fixed
member is a cam follower and the second contact portion of
the ring member is a cam.

5. A feeding device as set forth in claim 4, whereiln
the ring member comprises a protrusion being engaged with
the gear to prevent the gear from an idling movement thereof
except when the gear i1s moved during the count number
display is changed.

6. A feeding device as set forth in any one of
claims 1-3, wherein the first contact portion of the fixed
member is a cam and the second contact portion of the ring
member is a cam follower.

7. A feeding device as set forth in any one of
claims 1-3, wherein the fixed member comprises a protrusion
being engaged with the gear to prevent the gear from an
idling movement thereof except when the gear is moved during
the count number display is changed.

8. A feeding device as set forth in claim 1, wherein
the gear is ring-shaped and comprises a cylinder having an
outer surface provided with teeth and a flange integrally

formed with the cylinder having a count number



disc plate. 10. A feeding device as set forth in any one of clainms 1-9,
wherein a thin plate having a small opening for view ng the count nunber
di splay is disposed between the rotating nenber and the flange. 11. A
feeding device as set forth in clai8,- wherein the count nunber display
is formed on a outer wall surface of the flange, and the window is
provided in the cylinder of the rotating nenber. 12. A feedi ng device

i ncl udi ngitheagounter as clained in any one of clainms 1-11, conprising: a

storage chamber capablecgf stoLiNg Mﬁérplc%mg@hlsm@yaumiﬂ@ffc&t ored
material; a contalner chanber provided on, a oé% on  of % sai d

storage ERanbRPIEMH FpAB! e 2o YEOREEF nPRGT Sih %?WﬁgﬁFvéF§gﬁﬁl D3 the
stored maheti af; tie strad matderdabtdel & ves yoainidtdtredwiicchopeoat anmer

el tRakbgred, (e Mg Bt hna alnol £ el aranutt, of the stored

mat eri al en 4 fot at %@»05|t|on and the single
deI|verycgnnECbingtﬁﬁagﬁvﬁé& @@ﬁeﬁhalcyél%ﬁ$%W§Hit BédefettBHOY0 t he

out si de -when1thegr rotating srRMENNS nlfbt hed 8§8cdy Mg dposhti enrsand a punp
attached to and connected with the container at the opposite side of the

st or age ¢hamrbER B3 "i%fbugh a filter. 13. A feeding device as set forth
in claim12, owherei nezetihegcontainers cleanmferthsiprovided® undesrdime bottom

of the stgr aggyﬁgaﬁ%ﬁ%er Lhesored mBLgeLaby del ixer Yo ainids irgahgtal ed

t oget her Wt atin er so as to be novable  between'the filling
posi t i onoanRdsthe &p eerd iy o qq GRS thRi Venbet ng KRV idedcdRt 468 with a
bottom syrkacg19f-t he storage chanber,

10. A feeding device as set forth in any one of
claims 1-9, wherein a thin plate having a small opening for
viewing the count number display is disposed between the
rotating member and the flange.

11. A feeding device as set forth in claim 8, wherein
the count number display is formed on a outer wall surface
of the flange, and

the window is provided in the cylinder of
the rotating member.

12. A feeding device including the counter as claimed
in any one of claims 1-11, comprising:

a storage chamber capable of storing
multiple delivery units of stored material;

a container chamber provided on a portion of
wall of said storage chamber and capable of containing
single delivery unit of the stored material;

a stored material delivery unit in which
container chamber is allowed to be filled with a single
delivery unit of the stored material when a rotating member
is in the filling position, and the single delivery unit of
the stored material is allowed to be ejected to the outside
when the rotating member is in the ejecting position, and

a pump attached to and connected with the

container at the opposite side of the storage chamber



at the filling position, the container chanber is opened relative to the
st orage chanber by opening an opening neans of the stored materi al
delivery unit to allow the container chanber being filled with the stored
material fromthe storage chanber, -ahd-at the ejecting position, the
container chanber is closed relative to the storage chanber, but

comuni cated with a nozzle fornmed in the rotaiing nenber via a delivery
passage of the stored material delivery unit, so that a single delivery
unit of stored nateni-al. in the container chanmber is allowed to be ejected
to the outside through the delivery passage _and the nozzle. 14. A feeding
device as set Porth FReRtH M3 ce diter&int5- bidt o IW%%% t he storage

chanber hasreihole comunicated with the punp and at the filling position
the hole communicate the pufp 10,40e04k3l.d¢ t B QUL he, gdleldery passage
an e

of the stored material delivery uni the nozz of the rotating menber
and at theteprcef rige posicriegn themhefe is close by the stored materi al

delivery unit.  ABSTRACT sidrés Gound.eraimechanksin ofia feedimgdevice, in
each discrete feeding operation, an amunt corres ondlngﬁgg single

del i ver y aafthef St'or ddem&CEAitaldi BBt T Hhd© Ffold a sinple
const r ucbkone and-ipermititiingg pbhe t ivemanai nge anpuritingf pstotédnpaterial in the

devi ce imgik?élegnfegptog side. ta.bg, known by, counting.the pygber of
del i vered unit3 of° stored material. A counter mechani smof this invention
conpri sestaréyxechamidser (10) fixed to the body and having cam | obes

formed in circunferential cdirecti @ogeann(2@hehayhngimecount  nunber
di splay that can be nonitored fron%% ghoutside a a%%tat%ng menber (40)

bei ng r eSPATRERGT Rt & SErther PoST LI BH I HAWEr St alPRg i rect i on
to al | owafieedengnofmeanssiafglt@edeltiovedymanétiandiecs pyegivt boatt bopr event i ng

allow the container chamber being filled with the stored
material from the storage chamber, and

at the ejecting position, the container
chamber is closed relative to the storage chamber, but
communicated with a nozzle formed in the rotating member via
a delivery passage of the stored material delivery unit, so
that a single delivery unit of stored material in the
container chamber is allowed to be ejected to the outside
through the delivery passage and the nozzle.

14. A feeding device as set forth in claim 13,
wherein a bottom wall of the storage chamber has a hole
communicated with the pump and at the filling position the
hole communicate the pump to the outside through the
delivery passage of the stored material delivery unit and
the nozzle of the rotating member and at the ejecting
position the hole is close by the stored material delivery

unit.



feeding of the stored material, a ring menber (30) which can rotates in
interlock with the rotating notion of said rotating nenber and conprises a
resiliently deformable 20 cam fol | ower hgv'gg_a jaw forned at a
predeterm ned position in circunferential”direction. The rotating nenber
is operated for a single feeding operation, the jaw of the resilient cam
follower is engaged with said gear so ZBSTRACDtate the gear and increase

the count by 25 only one in the count nunber display.

In a counter mechanism of a feeding device, in each
discrete feeding operation, an amount corresponding to
5 single delivery unit of stored material is ejected and
providing a simple construction and permitting the
remaining amount of stored material in the device
invisible from outside to be known by counting the number
of delivered units of stored material. A counter
10 mechanism of this invention comprises a fixed member (10)
fixed to the body and having cam lobes formed in
circumferential direction, a gear (20) having a count
number display that can be monitored from the outside, a
rotating member (40) being restricted to rotate either to
15 a position in the rotating direction to allow feeding of
a single delivery unit and a position to preventing
feeding of the stored material, a ring member (30) which
can rotates in interlock with the rotating motion of said
rotating member and comprises a resiliently deformable
20 cam follower having a jaw formed at a predetermined
position in circumferential direction. The rotating
member is operated for a single feeding operation, the
jaw of the resilient cam follower is engaged with said
gear so as to rotate the gear and increase the count by

25 only one in the count number display.



