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
met ered feeding device capable of adMEFCRISTIINY multipl e doses each

havi ng a predeterm ned anount of powdered nedicine has been conventionally

known (see, for £% Le, Patent 15 Docunment 1). This device has the
construction as _aﬁﬁﬁEﬁbﬂﬂgﬂéﬂﬁaM LRIEFER NG Holb Y Hele AND ATHERENG DEVICE

medi ci net or age chanber capabl esofics$wri ncoperee neshyAeckdgi ne for plura

ti mes of -adm ni sterj t theré 1S provided a medici ne contai ner
chanber égpable of éggggﬁﬁéﬁn#ﬁgLPhe powder ed nedi ci ne for single delivery
unit correspondi ngThe pragéetatnvenisiet i gl Dpes atd 0. cintedinIomargwndi Ng
section kept i nt ac LLh: 1 he tto surface of the nedici,netorage
chanber, is m)l\llgg e%@e%m&%gl%gf?(?ﬁ%% pOS| ?%cﬁl%%op%%feaﬁﬁﬂqniﬁﬁq@ﬁ%g%r
position. At thee2bEike¢l|and boshtfesding dpeirse tdmnpeidd dinesudntai ner

- chanber to the,nRedsinetRLR0E, chanber, and at the admi nistering position,
it closiﬁ the nmedi ci ne container chanber to the nedicinetorage chanber,
e

and at samne tin%@c%@$QNﬁpt%§3“ﬁ%qicine contai ner chanber to communicate
with the 30 exteriqg ;ﬁtﬁwd&&&%é&&i\ﬁ@nﬁ;ﬂﬂﬁﬁe Wernt the JiRd %'e'%%ingu' di ng
e

section is at he.filliqﬁéPoigéion“ the po red nmedicine in the Storage
chamber is filTBEThtFPRIR S MidiadHe it Rrdinge mudidider dosss ®ache t he
nedi ci ne gui disngirgpct imredseiitEdRweaint O iiddddd edieshki aRs35 to

i t he contai ner chanber

the adm ni sternji positian, t wdered nmedicine in
is metered by k%eéq%eICor%vaesﬁjiwr}tﬂéf)}noéﬁnndlsgedeIﬁ%@?‘aﬁmltefC@PFé%ondi ng to a

single 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 nmedicinetorage 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 £illing 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 é single -




-2- adm nistering operation, and at the admnistering position, operates a
punp unit so as to send air via a filter into the container 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 advantages in that it requires only

rotating opera(ﬁxigon. nd furrpi n%rao eration to adm nister a predeterm ned
amount of powdered hWedfcie Bt R R Rtattdin A rdsdstdRg i ng, and
therefore i s gasyitiohe oppertaied ipunisainiantCony e ekihd @ ke vgar ki ed and
is relatively-c j uf act yri.,ng cost. .However, this device has no
count er nechan?%%g(%%ri&aﬁ’ngtp eaycfor{gkatﬂ%ﬁ ed:f\,\efé)drﬁhr’ﬁr@é(r ieﬁ§c5p§?‘§1i ons of
the 15 powderkeeivamcidimedic¢irat it titse sonmetdimes ditfafibew toge thieewwtihe
amount of the | Gi.pet ' e device. Also, a powdered
pondSt S dipd] Gl YA di e ol ge

medi ci neucti on avi ng a =~ counting mechanist has been al so known (for
exanpl e, Patent DoBifretr%l@® B)iscliseshum iBeg ardc Rafiesendiescllosed 20 in

Patent Documerias dsv&har aldwidgdd N alad Rawly .uﬁ.re%ngﬁggld r%}(:&%ﬁ?’g“ ng
a avli |

with either one of two gears having common shaft, "but ng rent
depths, and t HERE&WPD qeit UEIRE oo \PRE Xt itame tdl Rdaviadstient erval with

rotating notimmedeianemelad MRYLNRAIIES p%fm@e’l%@ie%x%%ﬁ%i%@dptrg%i%él?{t pycture is
r at her &npl i catt ed. Inac un% mechanj sm di scl osed in Patent Docunent
4, a rotationd BpAtd Frfn ]gl.‘?é’t’i GRdgdwieeefrge 48r &9SHgtPsbeo be

cooper at ed wi tdpentatedyear sishqviang ceuwerdicspl &y by thanseaf shwoigears

havi ng different t wever, many. parts are 30 necessary and the
structure is a slgséczigyf%%i Sared, anmgnufy’,:@G 'rrjrélgrr&?ﬁgni smdisclosed in the

Patent Docunent 5 iHowesiear,athési dediice hhat na poopeklremeshapgemagbyator is
Count er. by means ot A gost b o Fe 055 ~eiiniR-e Ry BHaagBuctr: AT hae
propel 16t . Al HoidgFechinedigdaieanitbati étnds sometnapkscdifiiciiti sonbhoso
suitable to 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 alsc 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

& device in which the medicine filling operation can be




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 1: WO 00/41755 Specification 5 Patent Docunent 2: WD 01/95962
Specification Patent Docunment 3: Patent _-Ng._-2924924 Patent Docunent 4: WD
05/ 002654 Patent Docunment 5: WO 02/091293 10 DI SCLOSURE OF | NVENTI ON It
i's an object q& t he present invention to provide _a counter nmechanismof a
f eedi ng devi cé ‘Pw%%ﬁ% Bi TP 1D IR iR s Ehd S & le s idaditést i ng t he
remai ni ng anoRaterof Bdoumethtraterial in the interior of the device 15 that
is invisible fromoutside by counting the nunber of feeding operations
performed of the stored material, and a netered feeding device conprising
such a counter nechergsmMDdoumaTderl £ o Wil tH 11 18150V Spelejigdicatiimnaccor dance

with 20sthe preseng,4 i e i oM count.er , .nechani sm of a
f eedi ng devi ce for faeegl n?%%%r{e@%'t si“g)efglfi\gt?%g%c%pﬁcsl && 8edi ng
operation, an anourRateidy Mespurditng t o Rsiteglte Nas| i2@@rP2udni t of stored

material which hasphesi kA 2 St er, the counter 25
mechani sm conprising: a fixed nenber mﬂ?%ﬁﬂﬁgﬁgﬁggd to the device body and

having a first contZtePoRABHTor med Wt 02 /$°dd@8Ber mi ned position in

circunferential direction thereof; a gear having a count nunber display
Teatriot®d to ror atdinieRE ot I n'the rotating direction to
al l ow feeding of aIdi rigl aMgﬂHj@ty dfhitheaRp@desanpOoshie@R ibe RbEYEBYEAE
| nterl ock wi t B TRATCR RECRGTION 8 6f TSATI PoRBVIAG HeNbER SHBPRBNprises a
35 second contcsgts tpmcttiion kodredpable pfededecatiad pasi redninkifAg
Oy ount erent | dndliiedls QoS fake,93 6 HHE Ghidhio2ndoPRRN G00L !
15 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.
In order to attain above object, in accordance with
20 the present invention, there is provided a counter
mechanism of a feeding device for feeding to the outside,
in each discrete feeding operation, an amount
corresponding to single delivery unit of stored material
which has been stored in a storage chamber, the counter
25 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 rotating member being
30 restricted to rotate either to 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 which can rotates in interlock with the
rotating motion of said rotating member and comprises a
35 second contact portion formed at a predetermined position
in circumferential direction thereof; one of the first

and second contact portions comprising a resiliently




4 deformable camfollower having a jaw and the other being a cam being
engagable with the can follower, and the gear being controlled to rotate
in such a manner that, during the rotating nenber rotate for a single
delivery unit, 5 due to the nutual operatign-of the cam and cam fol | ower,
the jaw is engaged with the gear to rotate the gear only by a single gage

in the count n#nper %}f%l a%%n%cg]rf count er, mechani sm as nenti oned_above, (in
a case that the ¢t d FUEEL SEHEW SIAPY Rchdheo gidsitt Pedng

di rection) thea rodmtberngreshpagdisl srowitiiecHed g RNl1RW I airdt @ henkkairn the
positive directi i h operatign of .positive rotation, the rotating
nenber can ta %ng téhcg-r}éléo Jiercg'?t%o%ch:talto% i KL Aoaniey difedet 9% 10

whi ch feedi ng ©fe asliaiyl ey dedrivar yrairzitte dfont ke ssitreyled B ivetrer uali ti, S

al l oned gnd a it t I deld very of the stor terial is
prevent ed, durcii%'g; t e@%ror}ti%%n% Or%gr}lbagérlor?o\?oéﬁlsﬁr%r%atnhgnﬂ S %%%{I?)VSEWO t he
second posi ti o @aritvaget rPrigagad hvel tde ddred gsesi tcorratatehehef igestc padivt i on,
the gear is radalLdomte Bade siidlif WAL AdBAGGaual nuber display.

Q herwi se, in a counter nechanismas nentioned above; (n a case that the
rotating nmember is It &CiFHBEEY yrahamisn ias Meatjesied vooxsd rldrepse

directions), tdusd afrait nhderdelt iryy Mhidleablie WdthitR @ o232y aRgdenef a

pr edet e{gi ned ansgllte bet ween a first positign in the rotafi n% direction at
whi ch feedi ng Bt i §He S a1V e Curiot agf noh 8806 e d SnBRSPTSA £8 BRI owed
and a second gbdsi tticorr catta twhiceil ydeln ey pofsitheestaredtagher hal this

P rot posi ti o Eana TRE ShoT - 008 BRSALieRe QB8 SPEaP40d: BETBRFYE) &
singl e gage i rakeheithent andiiiet diospitdyn in ehehepteadeqt Haretheonosat i ng
pgg?gioLZI[gt?%?g?ég%éﬁit ecggésgﬁbgﬂgn %}gggfggh%g%pgggﬁggg%téﬁgggolIomﬁng
struct uke Cann@éeg&gﬂ;é@_allowed and a second position at which
delivery of the stored material is prevented, during the
rotating member moves from the first position to the
second position and again from the second position to the
first position, the gear is rotated only by a single gage
20 in the count number display.
Otherwise, in a counter mechanism as mentioned
above, (in a case that the rotating member is
reciprocally rotated in the positive and reverse
directions), the rotating member is rotatable within a
25 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
is prevented, during the rotating member moves for one
30 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
35 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) the first contact portion of the fixed nmenber is 5 a camfollower and
the second contact portion of the ring nenber is a cam b) contrary, the
first contact portion of the fixed nenber is a camand the second contact
portion of the 5 ring nenber is a camfollgwer. In addition, in either of
a) or b) the followng structure can be applied. c) the ring nmenber

conprises a protrusion bein engaged with the gear to prevent the gear
froman idling 93" ?ﬂeﬁwﬁrgt#é% g“che SREPY IR ade Rygdrians ofpkdg ddmiong

t he count nunbesmisksplayaiGamghanged. d) contrary, the fixed nmenber
conprises a protrusion _being engaged with the gear to prevent the gear
froman idling nni%%mﬁﬁnq of éé%ﬁSRMﬁﬁPEQé}gﬁﬁﬁt¥9§ wdvédre1 5 1e& ng
the count nunbermisksplaya icanhanathe [sedddi tdotadt Ritthen edsehet he gear
i's ring-sghaped,; COMDL i ses cyld nder having an outer surface provided
with teeth ancditlar?t'?lq%nge I n %gar %a}r% 4301 fed Wi th the cylinder having a count
nunber display, thelr cidditiiger20 imeridthecomyd issi Ry &)nahal €cflaowihg f eedi ng

device, a cyldider havidg 3 di tierq ! arger than that of the nozzle and
adaptable to be rotated for operating the device, and a disc plate

integral ly formed it HFhthd idshmesiiarg adver isssr lse raed ruisé ooy biendgr  and
having a wi nd%q:?%ablv@m{ e Y Y LUt auer. ¢shl ) fnemnphe
outside, through the window. In this case, the count nunber display s

f or med 30(51 2 fRSETAt FifgE555pds e Shengeay itsdBevadd durdngwihgow i s
provi ded in t heuditsmyplaie dilsp1thi S sCas@ng@d30 thin plate having a small
openi ng for view ng,,the count nunber, display is dispqsed between the
rotating nenber a tcl?élgcﬁaeﬁ%'ge.t%@ %rélxﬁdsg‘,e“ﬁ?é COTRE 18GRber PEPSBHEY O s
formed on a detiery waldagsur fddd ahet heafd arg@redenthene pdaw Fsofr aui ded in
the cylinder qfyitih® novement thereos 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 rctated 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




rotating nmenber. Also, in the present invention, there is provided a 6
feedi ng device including the counter, conprising: a storage chanber
capable of storing multiple delivery wunits of stored material; a container
chanber provided on a portion of wall of gaid storage chanber and capabl e
of 5 containing single delivery unit of the stored material; a stored

mat eri al dellvgr% unlt in which co taln chamber is allomed to be filled
with a single de VR Ee orncd TREES Gl GRS 18 1t ad ng nenber

isinthe fi I$tmgaqp®s¢rﬁamhier ambat}:lsﬂ& Sdmgitﬁ)ﬂeig \tﬁmtllgﬂlet defl itvkey10 stored

material is al d t.o the outside he rotatln menber

is in the ej ec‘illr?\r,]\ggp%gl%)g ]%C?%a S P a%cifi‘a%ét?ﬁ &%ﬁ%’ SEORFEVEEE W t he

contai ner at 2aheowpbusiak vmldle of daied sttoramge a:hrmnrtbmr taldougpad L ef idlft er .

15 In thgs fe . rOV|ded under the
rpragee Sl LAY SITTRE o sl e o

bottom of the stora materia
rotated toget HErO%Rd Hiakeel alotdaliing nvemyert g@lagnmwlb@nmauabtecbamheen t he

fi111ng position Antbide ) od 1410 REPWHANL Wil PG 2Q, kel ol pecont act

with a bottom surface of the storage ng posi |on t he

cont ai ner cha SHresh &P Hidlati tao Itcl’@@{!’@r Hgabekadseinbyhepeni ng an

openi ng neans ﬁﬁllﬂngEﬁdyﬁﬂidmﬁt%Hdmtﬂyﬂéfﬂ@Té W1 vQy @hhgwb%hehgontalner
chanber Qelng f|| éP wi.th the storee 25 material, fromthe storage chanber,
and at the ej ectirs S Hiotn 15 R LogkcaitRe Pec RARSERS §0ctBSeAUFEREEI ve to

the stor agﬁboﬁmbe:rhe et atdma miegidieed 1\@} tllmheheozealeetﬁg@npesh:alghlheand
rotating me assage o e stored. material delivery
unit, so that%g “ﬁb| q%%#ﬁ%é% Sﬁpt ofs6 ?FoWé%%ngpngaptPﬁ NgRedtont ai ner
chanber is al I’ch\ﬁedDHp@Sbe:e Sicket ef thet beorate dbambeeughrbhghdel i very

passage and tdigfgzzle. In addition, a bottomwall of the storage chanber

has a hoIe comuni cated with the punp and at the filling
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




35 position the hole conmunicate the punp to the outside through the
del i very passage of the stored nmaterial delivery unit and the nozzle of
the rotating nmenber and 7 at the ejecting position the hole is closed by
the stored material delivery unit. In this case, the counter mechani sm of
this invention can also be applied to that disclosed in WX1/95962 (Patent
docunent 2) as_nentioned 5 above jn which a bottomwall of a storage

chanber has a a%r&%%u?%e?%}%éé’ﬁfoqﬁn e ROt deEeshibymtére sHersdesent
invention is mapabl#l odekihedy turlig: Countiig fand | amdygigans. of rotating
action, and tqsaqgﬁgténq?fuggiiqn can be 10 achievig by said rotating
action perforned a8 Positr vET ot aiT on BhiSARS IR PeadhPt Eshiiondtedn of
positive and dbyveirssed atratWaiis,95HE2 r Matdrtg Ariun@htoCqUES Wae iansidngl e
deliverye unit I terial is nmetered.in the nmetered, 15 feeding
devi ce whi ch satdgér%és hlrqrjul }?lpciq'g del VS Wit sOfgfa & &5t é:ﬁlaﬁg’tegr &S, agy
means of a courKIsShEhaieame ihttlar)l.ocked with the rotating action that

oceurs in meteri naibe. Sharsd gmberi aln dhepunher ok deliyerny, yaits fed

by the device can be counted. 20 A netered feeding deviCe capable™0
netering and FaRaRIRYy of Sy tdald vauptumia fohattionedynraeenisalofcan be

found in thoserliscmpetdibi)O 4he>2 MR TR 00210495962

Speci figcation,_ Japane Pat ent Publ i cation No. 2003-175183, or Japanese
pat ent Blibl | ¢ ASTOIF b F5ieh FoRS HiN K RGHIETH @RaEmeanas ERELESIRL or
mechani sm of thitatiiowentliyomscar1af aGOUmSeda® iaRRKbad ok0psush 1&ef agdi ng
device in mhigg?%np%}toq?mall of a storage chanber has no pressure rel ease
hol e, contrary ﬁ%?sdevice di scl osed in W01/ 95962 (Patent
docurment 2) provi déthenirndta3lng predsw edcelreasdchoke sahgtibedbotiyemmal | of

any natur e or Faim s Tong GEort Tasa ia sis B cen on n (e nBLRY D¢ O
15 feeding device 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 W001/95962 (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




anount corresponding to nultiple delivery units and can 35 be netered and
fed each tine as a single delivery unit. Exanples of such stored materi al
i ncl ude foods, healthy foods, and nedicine. The form of such stored
material - 8 may be solid formsuch as powdered, granules, and fine
particles, or may be liquid form Wen the stored material is to be

ej ected by neans q%%airzgﬁe sure,(gpreferable formincludes powdered, and
when the stor iP5 Hacdt R FHE! S HNYFE Dy THAYIRF 0B ERE ng t he

devi ce, preferphbteidbem icr Inapilte Theufdotts.nCcliide, IERSPUJIYS, SpPi ces,

and the |ike. 2 as required, t medi ci ne . be suitably bl ended

with known adcﬂ]%:?%/%{s]ae%u% taosebs a%ﬂ??aee$§fy amans ﬁfmd%irdéjrﬁess,su&re't he |ike.

The heal t hy f dorsterad ialef cumpplrerandess meprdssent, ecirlay whart aenstoretyr i ent s,

and the ki ke. . ir | ¢ci.ne .nay he .suitahl ended
5 rEé:%éf%l 8 &GP cgjgsi.ﬁl}atzlgq%sﬁ ¢i1% iR s ,:aner%hLél)él IQ.

wi th known additives such as st . antit-oxi or -t g 15
The nedi ci ne Ve caraieuaele i ors diamild, a nmedicine and a widely

known exci pi ent sucth@srdid& SHIAlqe s%ﬂ&fl?@*s,c%#i@e%s,e o thR! Yy hay!

pol ynmer, or b’%}f constituted by a nedicine alone. Further, as required,
t he nedi ci ne %&F JuidSaSAB e NA Meddsdwe add bieveaizabduch as
stabilizers, @lidnded GARIS kil hRidiitiere Suehnmadi Gitag are el gnally
externa{by adni@kftq{ed i ci.ne, and nore specifically, orally,

i ntranasal |y, “HtFaccul®dr 1Y€ | -ationally, rectally, or intravaginally
admi ni stered nedi ciThe h2&alAhyt feordiieidledeo shppusadniter rebecBeasent by

i nvention, a W, .arj e f. di ci_ne n he. used. peci fic exanpl es
i ncl ude non-pg%gﬁgéﬁﬁ#o%%ﬁﬁﬁfgbﬁg aﬁ@h%@@nﬁ&@ﬁ'agu§Fgﬁakd§P requived,

anti - i nf | anmattdrey mesdicdinge mery beomsuidiadlyi ddknaetli winhl amsehoaydiedizesne,
anal gesi cs 30 [ty -enfdia Qry.medi ci.ne, .tranquilizers, -anti- depressants,
cough suppressants gng egggégg%gﬁt%P%éngﬁ}dﬁﬁgganPg gé&n%&?eanti-allergic
agents,l ausea supphésgiesigcine may be constituted by, for example, a

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 exXpectorants, 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,




agents, anti-insomia nedicine, vitamns, sex hornones, anti-neoplastics,
anti-arrhythm as, anti-hypertensive 35 agents, anxyolytic sedatives,
anti-psychotics, anti- gastric ulcer nedicine, heart failure treating
medi ci ne, anal gesics, bronchodilators, abgsity treating agents, 9

pl at el et coagul ati on suppressing agents, anti-diabetics, nuscle relaxants,
anti-mgraines_and anti-rheumatoid arthritis nedicine, antibiotics,
vasoconstrictoﬁ’ﬁEat &t CoRPE el P oTURREREBY g he B laslinGetdess,

cytocains, 5 amisdbsli £51ax@ces Nesnt BSetd i ASs N el RS HIIEUeN 2S
anti-sense and l[g‘fgal_bes can al so, be used. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1is a settromartyiBusH P yUriss  safdpnsir ifdatde RaFi-ng a
courtSrdnecrmﬂﬁepprﬂEXQIbtgﬁfapédusrﬁﬁdﬁﬂﬂﬁeddﬁ“ﬁﬁi?ﬂﬁmdﬁéb, %y?%c@ﬁns, ]
expl odedcper sp vi ew showi ng the caunter nechani sm.according to the
pr esent anentﬁtthi;glgq:l%.g’ 3T T 0t iew Sioltig <! e SUEL BSn: 15
Fig. 4 is a perspecidnves vamiy adros ngpra dliscedbestiagrl. Fig. 5is 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) Bhgw rigﬁ%C BT Qe e THE2 @RAWINGB i s a front vi ew show ng
a rotating menber; rikj 9.1 8d % %%rﬁqeﬁri%w REHINGE oV QW SRAMERE 43 1,
count er chanj sm accordi ng to the second enbodi nent” of the preésen

i nventidn: Fi gf!ev@qes & o FER PSS FEchiard s aRcsie\iingg te ths count er
mechani sm accqmdsaht ardvwandiyg.d enbodi mrent of the present invention; Fig.
10 is a perspectiv%“vie% of aring. nmenber in the third enbodinent; Fig. 11
is a perspective view of a¥iXef GEd ReTsFecid venivigveBsdiREnther g. 12
is a view showiowptar ceniiaerist splayidigg eperall @rcsenthgniBntdogrbodi ment ;

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




Fig. 13 is a perspective view of the first enbodinment including a blind
plate; 35 Fig. 14 is a cross-sectional view of the first enbodi nent
including a blind plate; Fig. 15 is a view showi ng an indicating dial
viewed - 10 - fromthe above;, and Fig. 16 4@ .a view showi ng an indicating
dial viewed fromthe side. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 5 Now,
the present inyention will be described in detail belowwth reference to
appended dr awi sHefi HP Vs nents thereof. Fig. 1 is a view showi ng a
powdered medi ci ne fEEgi Mge TELVH GEL GO BH WA h GOIHMEST 1FRC kariis Piek,ddhe
present 10 inventi thE FigCge 2 is an expl oded perspective view show ng a
portion, mainl The-Couttet* mechani sm of the first enbodi nent, of the

delivery device, amEShdEDE FOR RRY ININSIUT WHING NVBRITQOWNt er mechani sm
First, the counter Iﬂggh ismof_ the first .enbodiment 5 wi.ll be descri bed.
Fig. 3 ig a vi ew show ’ngtrﬁae rcgroessuegC lglevc@trltolr?rbfw%ﬁg b&e\ﬂ%@(?rl}%?ﬁfi{j 1&nd Fi gs.
4-7 are vi ews 9w reekes padth vee foomestdd tentapgpseride dofd riald ngsuBhering

mechani sm Fi GndbSHows & dixed stage, Fig. 5 shows a gear, Fig. 6 show a
ring nenber, annél Fig. 7 shows af;'O rotating nmenber. The closure section 4

shown in Fig. 3 is EPark ixensticutshayineleopemsiegfed medditimse fesodygf or
storing the pavgiereddipAding RPWleiRe dat %{eg%aﬁgﬂfd%&, deul %?cgts%ntﬁe

descripﬁg | ater, and constitut'es a portion evice 25 body. A pair of
protrustons 43P ng Bddrard & én srplicged erreRectayesuirice of the

closure secti athowialg PEPAHIGHS @RACSIVIGHDO RAGR 2t Rethahiandylrathe
fi xed stage 10 shown in Fi

has 30 the 1 15HGE CECTHRCIE afd GHG Ao 6ot FBTLLe | APGQRRPK tPerhed in
one unit frommsuittsablenstdgiution the ldoketed Mechanism.

First, 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 holes 13 provided on the flange section 11 at positions opposing
to each other at angul ar 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 ftithe closure section 4. - 11 On

the flange section 11 of the fixed stage 10, a pair of protrusions 14 are

provi ded at positiqgg qﬁgo ing to each aqther at angul ar separation of

about 1800 for prévert ey encwen d hbefudder iBeed steds Adm Aunning 5
idle, and exteuligenermatdtyrigiqayr ald elrd pridia ded iardeh s iseehnisoBpbdswhih the
di stal ends of_these prqotrusions directed radially inward. Al so, a pair of
cam | obes 15 H £3b\A Gf Y HaEhgerseatiion o eboie 16i0kefiost age 10

at positions gpposfigird @achoihen alo AgWad-ri®esenarati ¢t oaf +ahauthy180
for coopgratlnqimnth r SI|I?§} secti.qns .32 of a rln% nenber 30 to be
descri bed | at er % %ﬂﬁ;ﬁﬁﬁ? Gt nidmP2EGtLRdr Toa theowddn8R 16 for
fitting to a siedtidh of2 avirdi athenglinydlererdld @ haesdepebiched ibaker is
provi ded so as;.i j ect..out.war.d on 15 e outer peripher f _the_flange
section 11 of%ﬁéééw%%ga45%%i¥:ﬁ?w%f ajﬁxéP’cgnP69509§sc 4 iPEeﬁré i ded
radially inweatd wroppss oo tthet Hd apgier sefctdem labes the Adxedescrigbed

| ater, when thg) a8 : 9f s he 1 er into contact with the
canme | obe 15, anem?g%%gﬁﬁy% ?ﬁ&gggngfongeﬁﬁg ég%ggrggvéggf %4nd come into
engage Wth tsepamedtionofoft kdbogdarl 820. férr togpshapity gedth 20eshpient n Fi g.
5is forned i nit, from suitabl e resi r the like,,and.i s copposed
25 of a flang%%5§¥§¢$13 1?fgﬁ ?ﬁﬁ r%%mﬁeﬁdéa g@c Foﬂe§§Fi§ﬁ§ éﬁ%Sﬁt gear
teeth 23, w tFap@siengecagy megdenizh.beifngtheat akapkyptiitiod 06 fbe

cylinder sectimqnr%2 0f e fixe e : Lhe.the gear 20 is
fitted to the fixqgospagesléf gSpgkﬁgof%gﬁgggﬁgﬁgﬁge?g4gft%hgefixed 30
stage 10 are [Gegetipech lasarade wrowidedf sot ed to pheject outward on

15 the outer periphery 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
fizxed 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




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 circunferential direction for indigating the nunmber of times for
feeding the nedicine. Aring nenber 30 showmn in Fig. 6 is integrally - 12
formed in generally ring-like shape fromsuitable resin, and has a pair of
resilient sectiOMEBILMtIMELMGY arinsdidicatstapeoff nappuitad leprepécti ng a

little on inneind Gid Wi BNCEr Ofed el dritnGRnd o eNdifng £0h R sReci fied 5
di stance along the circunferential direction. Each resilient "section 31

has a cl aw seciSRArEAQF sjlechay 1&War gratechéngi st dlitend, caninnar

addi tion, has & wamrddnes [ ' ' itt] d under
the claw_section 32. The pai rf ?%_e%ﬁg?%r??{ gé%feﬁ{éfr}glqgfléfg%ar%gggﬁg\gtg?cal |y
def or mabPe relINANID 34RNG ithe mErseimfesgntdad Heesdmonol | Bash secti ons

33 cooperate wddi it paidt Rfn GAMHLQbES ch2wlsdddhe i 620 3lagerifgt 0
conpose a cam_nech nisq%}Th, ring nmepber 30 has, in addition, a plurality
of 15 protrusiBIFBAL e éﬁasrﬁﬂ Ehr @89t AGsiidien34 hesr Rre@amat equal

ci rcunf er ent i dlolsleparatdent iam FOWrdiRdthagriaguie: 1r eiceeiiara aubward on

the outer periphery. These . pr usions 34 are fitted to holes 44 in the
rotatin nenﬁ%?afﬁj%%% é%@?fbggﬁlat §614s °to TFSh @théeFFﬁﬁnﬁogﬁenber

30 together wane teHastdicatlily dedfiteabi@. rEhatirenher the piayr membes 34 is
not restricte S 4, t i r nd .t he rotating. r 40 can
be rot at ed s?ﬁ%lfﬁﬁ%ous §gﬁk§%12%3%%rgchﬁgn%u§8eF%ﬁgﬁrgéeo%éggpgg?mn. The
slit 45 for | B#tE 9 1058 dobss A§ odngbeoffikkd 25apet A0 hg membese4d, in
this enmbodi merdym hePiaeMisged in the cylindrical portion 43 of the rotating
menber 40. However, the slit 45 can be provided at the disc portion 42 of
the rotating menber’ N0 rARd, NGHOERe 36t has, handadghsiops obr pehoALlibY0bLt he

fixed sthge 1@rdmyuleoals @agedodt ekample, three protrusions 34 formed
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
member 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 ox
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
protrusicon 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 beody 1, and the
:protrusion 4a on the inner circumference of the rotating
member 40 is rotatably fitted to the peripheral groove 5d




30 position to allow the sane function. The closure section 4, the fixed
stage 10, the gear 20, the ring nenber 30 and the rotating nenber 40 are
assenbl ed toget her on concentric circles. The assenbled state is shown on
t he upper part of Fig. 1. The closure 35 segtion 4 is fitted and fixed onto
the body 1, and the protrusion 4a on the inner circunference of the

rotating menbe% égeis rotatﬂgl%/ fitted to the peripheral groove 5d - 13
of the chanber®bo§e sCHFTREY ¥ xedidhddaditak gege B0 &h¢ 98T i ng

Zgrrber ﬁo di spm%e@hdnetmemm@emﬁmwm Sendd %eaqmeletrg_ethreot@ds@&gn?ﬁbea

, each parts_bein i xed 50 as .not, to nmove in axial direction., n the
assenbl ed statsé?g%ls&?jeicﬂcge@qeab%{fétjt% I%qr?}i?er £9) ror2a e PGS %ﬁdnﬁenber 40
is fitted to thiexed oto uss amt 1 ofochelf iaeithstdgecicand the fixed stage
10 is segured to t t ich is secur.ed to.the di ci.n

st or age gecti on 5 Qﬁ:ﬁ&?%;%%%gﬁréo aratlange’rrea ees%%fﬁit ERVEst gﬁ? P&Ilgti ve
to the fixed stagef 1tthe aretadisitor meglkatn VO tics tfhie tetvhrdoe it hizo gy o rusiithi n t he
specified angud ass ranger ' t idy 45, Si € 4l menber 30
has three peripheral pr o%%dsir%% 3&@%@&#%%%%%{%&3@%3& g%pondi ng

hol es 44 15 cofedheed dtatihfy Terivere 4@ ctifforr othdiads iwi tslecuredr dratthrg

“menber 40 in opgiidide StUigaMid® e I QAL NG Jrerher fri‘élQlaﬁ:%%t Gemielni N

the specjified ular range fromthe first position ( i ng position) at
whi ch 'aféi ngl efdc]g:laﬂ/e‘?%}:alfgrﬁ troa By S Sl éted Tadccisiedes 1fer Andt BENES be

ej ected to theelsaciond uosiHd Whaf@je@Cliddy BYShiiitdnh &hewWabebifeedi ng of
powder ed nedi céinrg%% IS irnhi bi t , the. ri r%?lﬁrregber go simlarly rotates
relative to t KI5 Sie OFT WSChPY e Sdatte 4angul ar range. 25 Next,
counting operati on Sigrce dttet imigot mengpear 320 hafsorhere geadpati-an to i ncrease

Lo gount Ot Sk M e U USR0S SC oL ES LB LR TP "

15 ' © the rotating member 40, it rotates with the rotating
member 40 in one unit.

Thus, while the rotating member 40 rotates within
the specified angular range from the first position
(£illing 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 posifion 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




first position, will be described. 30 For exanple, when the ring nenber 30
rotates from the first position to the second position, the cam foll ower
section 33 at the distal end of the resilient section 31 abuts against the
cam | obe 15 of the fixed stage 10 so thatjfhe 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“EhetfdcstrIpvid 17 Bie gear 3hd o incdatsidady the THewgear 20

is rotated by s$derLdve2 sefdimit Ihaga NS dhe IHSIHARS QfudliRe ROt rusion
14. \When the gear 20 is rotated for one gear tooth or for one raduati on,

the cam fol | oWEFRetts ifas 4 Thediaied T o Readie oodh iogntofedicon 31
i s on opposi t eyrawthatnion s wHeacenoff derweamdaeha obb 1f dtherd xagdtstagadlo,
and the gcl aw&ec‘#ﬂeonr 32.liis rtetur ed radially outward and the claw section
32 i s disengaged fromthe outer” Gear®h eet i 2P PPHRE ted*26CSi nce t he
gear 20 is preswenfack fofbrihraummmdl ol il eofhythehd ipeat sitsigen 104 ahdt heef i xed

stage 10, it can,r e oy .for r_toat.h or for ane_graduation.
Next, when the rlvﬁgégrr%rﬁe?er} n‘%o fise TR RE PR e ke 86’% 1%?‘ 8% he
first positiorfedtHertaid fig [dwemgagmsst iform83 hat outterdigskal terdhof 3t bé

resilient sectimn by reaghes the .15 .of £ S .10
This tinme, althoug ilgt comes I nto cont actxl \%l%fﬁjst ﬁ’geé’rﬁ%g?idt )eﬁgglurr]':?g@éﬁgf t he

cam | obe? 15, tiEcdH 189 et wsdiarod oMty thgodd xedestae d8m sbeans.

Thus, the cl awsentd @¥n132 Rlr dnke izt dlocehd cof rohe ohesihanheseation 31 is
di spl aced 20 sone t only in |tlilhe axi al direction of thé ring nmenber 30,
but not in the radita*tdi i fie LdnohFemRe Slaws &BEVIHRI3Zr@BeshRot come

i nto engagenmerteatirich dosd tduwherto @@ fieethpdgiefiohhetaeacar0sroThewetore,
10°FFom runni FEOrdRE: o St ESAtAT PR GlarR0rrelrdFAteaSr ot oRnatoment
of one Y aduatiemches \heheant lebel 1§ mEnhée FQxedvesabeold. This
time, although it comes into 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




the first position (filling position) to the second position (ejecting
position). It is also possible to 30 construct the mechani smsuch that the
gear 20 is rotated for increnment of one graduation only when the ring
menber 30 noves fromthe second positian ysgjecting position) back to the
first position (filling position) and remains stopped in rotation when the
ring menber 30 ves from35 the first position to the second position.
Each tine oper St o FbrPoHE FYund g Lo mAcared nop 1 tdon ngless indng menber

30 from the figsditpiasi)tion ejddt o fdidd1ng ROSRNriG e 3aeRIddPesit i on
(ejecting position) to eject a single delivery unit of powlered for one
operation, andther Tt 9 i%ihﬂiﬂfép%ﬁhﬁ' Frhn% METRECord &8t i on

(ej ect2 iong posittﬁe)réefdmn:k ricnsittfﬁe:drfi(resjtec&lp@s' ipids(lltdi(ofriﬂ hdag& Q?)Sithieoﬁa.rsi:he
gear ES rot Yolfp ne, araduat.i.an. By providing .a .display su as a
scal e 2§1 as o%gt:ﬁog{ Fﬁ%ﬂ%@(gfk% Pt & mpIt&e @r?atrhgor g Lo aLES %Qﬁrface
on the opposi tansigkadusnitivn outbyr mearidieet la 28 spdfayvt keichl asge seatleon 21
of the gear 204 the %ch] : : ni outside, wvia_a, wi ndow
(not shown) of the |scrpslg€ﬁlglﬁ }(2)( f' té?%r %%taa ﬁn@g lr%’@n%e? AgPYf §PeBS npl e,
and the nunberSWifagd iarertde wiinosidfe Haelepdwddhed outedi giene iteethe28t or age

chamber of thedeHca1d@ skihs 29hewn tih% Ge@r 38, khe %c%'%%ocﬁﬂsﬁieb' e
to prO\C/)iﬁe 15 a .gage on the side face of the flange portion of the
gear 2 ni t &8 tHFOTs e sdider hd ieopatitagonertber shownThetf bdi ng

device of the qiseserictinventi of WHd ewrihg deaski-bed, wirkh tehgpeace to
Fig. 1. Basically, ,as 20 descrj bed above, a . feeding device, such as the
"nul ti- dose ﬁ%ﬁ%gpgdnﬁﬁﬁqﬁ ﬁg 1ﬂ?§?@rPﬁdtHeQﬁcgthP§Hﬁ8§§é in
W000/ 41755 Spewidiicdatel dm, tWe0Ht959G2 Speabbircati ehe dBvACe2Q9341754p3, JP-A
an erbodi ment of tAS PRGN nd 0EJtce 1% MRS ALSOr BBAFHG detPoB Rt Hebe
descri bed wit & oeger enc&hieo skidg. 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 chambef 5b formed in the
bottom surface of the medicinetorage chamber and having a

content for administering the powdered medicine one time.




1. Abody 1 is constituted by a closure 4 and a nedicinetorage unit 5. The
nmedi ci netorage unit 5 is 30 constituted by a cylindrical wall and a bottom
wall, is integrally forned of resin or the like, and is opened at the
top. The interior thereof is defined by_aqgmedicinetorage chanber 5a

capabl e of storing the powdered nedicine in an anount for adm nistering
the nedi cine many 35 tinmes, and a nedi ci ne container chanber 5b formed in

the bottom st FaldeDr & HReimsiGittadh ey & hen dedoma s ifagengfatheont ent for

admi ni st eri ng de ovkler ek SR LCIdHRAINRE: 5 Ro pelbhi tAthd %@%sg gRebrg fitted
to the bottomsurface of th medi ci ne cont ai ner chanber to permt t he

passage of tHe%iF UG HRIHES Heeasssgecort ke eRIErEEd nedi ci ne,

the filter semadig-iass,arctad rfmmmeﬁ:aztllr@n aROlEn 2 iGOFRugatad ivht Bokhe

punp uni% 3 st hat .tcha eachr i | own _in upon depr%ﬁ%‘& and rel,axi ng the

punp unit 3 at"“"tHE™S f"“g]%l difFg RUT® r‘r‘éld1 ciin€° FEtcIFBSuPéTuAft 4 has a

hol e 4b at thélgent em ugver elprewsicomamal catlliaxd nighe heeguebnengti di ag uni t

2 10 with sai The. .i r. of di ci netorage chanber 5a is
5£%K€}VMtq$[§? &#éi;f% %.d%@gﬁﬂp

hernmetically sea ure uni medi ci netorage unit 5 and
sai d nedi ci ne gui diTig yniasurz uMMid dediasi me hgliedidivg aginithe2cestent egral |y

formed of 15 {iRsidyOr rrln{iﬁz IS r
vertically extendlérgljg tfﬁ}ﬂ(;equ l%%ce&r#wglf éﬁCl?l% gluﬁgtlgl agggghanber 5a
hﬁﬁy

of the body 1 id derlichi tIhe T&ien l@ﬁeé’llorpé@sé@@ pgdieineferpaader ed

nedi cine or  tdnddr SENEIL HetntRlcR18¢t sRR1RHOL ¥Hi RGcURMBLT 8t yhhe 20
bott om surface of the .nedicine containér chanber 5b and, on the other

"hand, there i$’a STOTARE MBriter B8Rt BE1HBECAFLARSEUPBLREORRSE t he
medi ci ne guidi2ng unit 2, which are engaged with each other, so that the
gﬁghEEPESEUIdIng lfﬂé:ﬂ% f%i%%t%E%%E%gdhiggsgd1%”1%Qgggg?i0| orﬁg tg%ner 25
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, - | |




The bottom disc portion of the nedicine guiding unit 2 has a hole 2f of a
di aneter larger than that of the nedicine container chanber 5b for

comuni cating the nedicinetorage chanber 5a with the nedicine container 30
chanmber 5b. The bottom surface 2e of the gedicine guiding unit 2 rotates
whil e being in contact with the bottom surface of the nmedicine container
chanber 5b, the powdered nedicine in the nedicinetorage chanber 5a is
allowed to flow intlha hetksd dise-vortdionerfcihhsbaedsisins grddivg vaétot her

hand, or is 'QiQﬂEQQKﬁQaQ%ﬁ%B%%e&%%f %B ﬂﬁe”@boEégec6ﬂﬁﬁﬁ§&a§@n?”@héhe
ned|C|ne cont ai ner , chanber . bot tom di sc- ortlon o]
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def or mabl e purfhhngvigh 3 hes ceatteac lodd the mhdiboneogu@ﬂlngeuneulélnedorage

unit 5 constidid nahePqdknla fo.deser Lhednbatetohipaay1depr easing and

‘relaxing the p unit. 3, the air can own i n or e powder ed
medi ci can H@ licdatediogede Phétr Stat i ng menber 40 shown in Fig. 7 is

integrally fornedy 'H&'@—%li'k‘éalile%ﬂ%%h’& Qireftorﬂﬁlablgephfﬂ? uﬁheg3alaozzl e
section 41 for ejectln%épomde ed nedi ci ne di.s¢c sectio and a

cyl i nder sect i3 #ReATRe kds, POLELRT PEn the W&glCQGeFﬂéﬁgﬁnuﬁhta?r passage
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‘the prdt¥usi ohd o3@ din tlre thiengoweletrerl medicine can be discharged.

The rotating member 40 shown in Fig. 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




25 30, and further has a slit 45 extending over a specified angle in
circunferential direction forned for engagenent wth the protrusion 16 of
the fixed stage 10. The protrusion 40a forned on the inside wall of the
cylinder section 43 is fitted with the_gr@ove 40a 30 circunferentially
formed in the medicinetorage unit 5 constituting the body 1. Thus, the
rotating menber 40 can rotate relative to the body within a specified
angul ar  r angéfEifGifed B dinEg Seqtion ZoarehsinuRspngarg Lyt Ketpe®Er angul ar
hol e 13c of the 3FH#zalESettorAktahqt hembetkaliongsmeekakeA0fk-omfitt ed
wi th the upper_angul ar, shaft 2k of the nedicine guidin section 2.
Therefore, thdYoriHgendhitdy HFracd Fﬁbthel§°d%e&PcF%8 BGAdrhEsecti on 2
?re Sinﬁltaneqpﬁkﬁjkpﬁﬁkﬁdon Eha@e&ﬁmagegh%imguﬁhheggﬁ&gbeﬁtAOtga rotated
rom t outside with respect to the.bo 1,.t Lcl,ne ui di section
2 s rotated SinATAEEEERY it XHE T ot thG ReBer AOCPERAPAVETEG the
body 1 i ncl udimeglitdisne tnedioal Betatriage Ssechl ahab, isockhabel totanele rot at ed
bet ween the fi si.tion.filli . iti . i : single.del Lvery
ni tof povder S TR SHke Td SSeaitad o béty PPegtabm T RE uBiEh
posi tion (ejectingg epailtiiven)y amnilt0 ofhipolwdgreet meddcpordesedenpditedetds
permtted to ] I he, 1St ktian CE L L Eti own in
Fro 1. the hore BFof (RS bort oncshrt Ree geoh (paotild, BRsstaon, 38
sectiont® is dhighed Wetirene bowdiediode meslicdneai fePeenafbed 5B B t he body
1. Thus, by com@Ea#iqgcating the nedicinetorage chanber Sa with the nedicine
cont ai ner chanber 5b, the powdered nedicine_in the nedicinetorage chanber
5a flows down throdgh %ife fHESE PEEISA PN ThddilBINBOGuFdPRY SBEFPOA™2 and
filled withinpg.the wedi eone conld nee cbambar shbrake thi sfstate, the

hol e 5¢ at the batt.om of ,the nedi Lnetgrage ihanb r Sg i? at a.gosition
ali gned with {IFEL5ASSaFE 5408 SEFE 1 PRdFcire @ LyEPaPnY 5B PN &E 1 EAB bot t om
t her eofl5 container chamber 5b of the body 1. Thus, by

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 5b through the pipe
2g and air passage 2d of the medicine guiding section 2

to spray from the spray port Zh of the rotating member




Next, during the medicine guiding section 2 is 25 rotated with the rotating
menber 40, the bottom surface 2e of the nedicine guiding section 2 neters
t he powdered nedicine on the nedicine container chanber 5b so that the
amount of the powdered nedicine in the nedigci_netorage chanber 5a be a
predeterm ned val ue. Also, since the 30 nedicine guiding section 2 is
rotated wwth the rotating nenber 40, the nedici ne contai ner chanber 5b
becomes to tH&second position (ejecting position) to communicate with

the passage 2g, airpaMmassagf 24 rPlpeReibnZhdulingt Bine $habeundtcertain
anount of netered powdered nedicine 351 s ejected fromthe container
chanmber 5b t hridudif T H& S5 @c@&%ﬁ%lmlﬁé@aé’éﬁ?&l@ Pie 1isded2RELGui di ng
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ter the s i_ng .operat uring the np. yni t is return ac
to the |“l|51| tial® ploc?’s?yt |Ogﬁﬁ: %3“ fsqc& Qe ﬂ}eﬁ":g’r‘?ﬁ %@r’cé‘,lrapfasﬁﬁg\?g ?gom t he
out si de throu@nd Fiey @fspﬂ'm/ meatitcife efuittieqr ckatilog Rewbher t4e, hale passages
20 and 29 of dePYng g seckion 3 and ol BNl oGy el st he

medi ci netorage 's uni t i'ng menber 40
is rotated to the Theinyi atlhepoﬁqnmn@r nmeindeabde isempiteted ftiol khrg position.

10 By rotati nQﬁi@a@%ﬂo‘i‘t&%rﬂ rd't'?lga S8 ORentiBaelNe J.l‘ﬁ"ltn? Biag;tiehat' ng

menber 40 the bl ade forrre he medi ci ne gui ding sec i'S fotated
so that19he M%um%@q%q% wediddnAee6F&densdctrertbgarcntBe

agitated. 15 He wieradd ergiRgG devi ¢@obikhe Qﬂe%%@heun\éﬁn%h@n can be
assenbl ed in ae:%nner as descrl bed bel ow. Fi rst, the filter is set in

position by bESCLHEs B RIGmSERE 100 ér 18i detried fsﬁetﬁ*éal Epﬁe cont ai ner

chamber 5b formedidmed hedietiemien thiee medtiefinskdeagk tbet28ndewi eanbpdy 1.

The setting p05|t|a% dIS defined by formng a step in the nedicine

cont ai ner chafyeras5% the time of nolding the device body 1. Then, the
15 The metered feeding 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 Sb 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




medi ci ne guiding section 2 is inserted in the nedicinetorage chanber 5 at
a position such that, for 25 exanple, the nedicine container chanber 5b
coincides with the hole 2f formed in the nmedicine guiding section 2 and
having a dianeter |arger than that of thepgedi cine container chanber, and
the hole at the center of the bottom surface 2e of the nedicine guiding
section 2 is 30 fitted and secured to the prqotrusion at .the center of the

bot t om sur f ace® 9% N di& €950dy0 1B&%e theng irggieregr dfodhetor powder ed
medi ci ne i s i rddgrociicactd it tdvintedintioheinalsag e sC e bed abovheidexi ce

body 1. Then, _the closyre section i.s intimately adhered and. secured 35
to the devi ce 588" %}ﬁq} gcrt?gssﬁk}?g S?Wtftgt%hdio g3 88 '“Sﬁrfuqf"ﬁr S0gRSt hB hol e
4b at the centerasdNesdgtitdre aottdatd ropd e 4 iiddnsecercedoho 2t he devi ce

body 1 via th i -, 20 s . r _ ri er 30

t hat co%\sti tg%rfedl{%g: clorﬁtn eargtraﬁ%%ﬁé% s‘}r#zlsqglgsg%?}b%g(}ggg\%g ?lﬁggn%%négr such
t hat the shaf tthEh nsftag ivgn-meimaad a0 .shdjge lisn degriassl $betti sheashelie ékd of
the gui ding segld %L 42 gt HJALO r n ] hengnlLi rcul ar

hol e 13c of ﬁ'}e rot atﬂl ng r%er%%r 4(5{.Or1}et l?% lg%%rtgd\#ltoh‘%t 1bt he shaft 2k and

t he non-ci r culRENTIRSIGR a3 Gk 1a K6RS Shasetliiocke hagdpgagoralPaghapeli n cross

section havi ng o pfrald:@l1ussihvidas, It «exshudigvehy idet-ehaiRbRg 1t hei r
rotati Oﬂ@| 10 posi tions, a side at right angl eés thereto and two sides on
it

the oppdSite HWILINSt 2 tH&Grp WA FP9ES CHARECLA EnEVSeEHFER to the
:jower pa][t 01;] drhehee\ippe s iedys iHd=Q Itm@rxezbythglrrphﬁbetzhhﬁ et Q]?efl f eedi ng
evice o the inventipon. 15 |t is SQ.possible to . atta a filter into
the hole 5o GORRCHSS, GOl SRTHED 3P CHE TOURE: REES S5e CORaABEIo5a The
punp unit 3 ofbadye L reverttheorebys campdlet@enhel metecenpifessiing tkeiaer ofo

adm ni ster the,powdered .medicine 20 by spraying or inhalation). It is

desired that at 1east a portion of the flexible nenber or of the wall of
t he 15 It is also possible to attach a filter into the hole

5c¢ in the bottom surface of the medicinetorage chamber
Sa.
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 matexrial, 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 1s transferred to the medicine
container chamber 5b by rotating the medicine guiding

section 2 interlocked with the rotating member 40, and a




punp is made of a flexible material. Here, the phrase "at |east a portion
is made of a flexible material”™ nmeans that upon pushing and rel axing a
portion made of the 25 flexible material, the powdered nedicine contained
in the nmedicine container chamber 5b canhe _sprayed or inhaled. This
i ncl udes the cases where the whole punp unit 3 is constituted by the
flexible material, and where the punp wunit 3 is constituted by the
flexi bl e mat er§E9 el Wort ioh meshrcitite junsttienedeand srregatke
devi ce body 1 janthothedi PAHd | Qs AR Uiskiddit e s %szoltﬁyi%e
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material . The metered feeding, device of the present Invéention,
constructed sudi tedidne midine Sertine 35 ifediaviafetoddecthAgMber 5a i s

transferred toris, neeheitiee montiginRerdeahamiss Bty Jotakddegskhe medi ci ne
guiding .section,2 interlocked mﬁthe%ﬁf,rotatin nber 4%, and a - .21

si ngl e dBl i verSPIAFANTORi Tt g & 9%Q§f9£i@%§g§§W§F§d 3rn 3t ReNAEGi ci ne
cont ai ner chandeeriwdrsiurplty &y meatiatimg carh®aredistilne agidi dicagraeetliyon 2 in
reverse direct] Thus, fromthe, nultiple delivery uni.t f powdered 5
medi ci net or ed r%le(r)lcr%%eed %glcﬁ cslerFeatrQoartaegde ! & B4 %G asisl?&céaidgpfjgewc nit of
medi ci ne can B easidnarew aoc widthelut ussiner egbearnich1s eppanat €drwi t hout usi ng
a speci al - tool,,sUch ¢ 5 : r W J %Qﬁ i.al ans for
preventing de%glty éﬁgﬁ%gk%f§{§¥1ﬁ§é§?eh§§?g#%ggﬁ§gg. vg%?Fla ing air to
avoi d pbesi bl & erisiatyl icharige tor aved @oiseri bder idegssttor #enge Phe powder ed
medi ci ne. I n the, MRt edd8el RE AL Of Hehin, el HRAt cide decrease in

t he nunber of the parts contributes tQ mnimzing the size of the whole
devi ce. Besides, tHh& fPaimeipredhdessdnongeviies pdt dhisd cabeRgMeRE  cant er

axis of the nedirdiaie gui diHig rseMldr0n 2 tE@NEIREW @S nkke iMuRER Zbng the size

(hei ght) of the f.eedi,n Vi ce as whol e 0o that it can be easjly
carried. At fiqﬁqlﬁ&zﬁﬁ&t' SlFre O%olt@ezf“’hio etﬁ(?vﬁt‘fﬁ'onﬁeﬁéd?ﬁrfﬁ}i‘@ 2e of

the medleine giiirdipegssest iZeh thatoiikciide@salled along the center axis of
the medicine guiding section 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 Z2e 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¢c 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




wi th the nedicine container chanber 5b of the body 1 so that the powdered
medicine is filled into the nmedicine container chanber 5b, and the hole 5c
in the bottom surface of the nedicinetorage chanber 5 coincides with 25

t he pipe 2g of the nedicine guiding sectig® 2 so that the interior of the
punp unit 3 cones into communication with the exterior of the

adm ni stering device and the air pressure fromthe punp unit 3 to the

nedi ci ne cont @heteS Tt raB e s thed mes S edenags $ecede8 Phésaccuracy of
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medi ci ne gui di section 2 are rotate Q .ejecting position, e pipe 2g
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contai ner chatzre Sin tihgetgdiicitke qrewdeddnitrdi Gane Doet ke 3henedi ci ne
cont ai neg chanber 5h to .be sprayed, and the operatiqQn_is sinple and easy.
't e agim ny SRETISIG M & T S b st e RO ot E53PEE HEYCr | bed
above, the nediciumetior dde seot ippresBure aromy néed wietdh ctihetoedigei ne gui di ng
section 2 and Wih clgsur ecti.qn ahl .a_h pcally
sealed state C%Mn t %eﬁgjeac{i cl ne %@ggltrléhan%g%%‘sg@ %é%t%glt%ﬁeggnﬁé%qet'i cally
seal ed state, FBiiatening fdesrigiec @ thdgre deoer dfn filid 1alr tpeepsdicliaswng
the nedici netor age 1Chafdefe Rbbhed FoRUMY Wakii 3 3 chiepexkepior of the

adm'ni;{ering device at the tinme of fiIIin%the nmedicine. In the nmetered

f eedi ngtYevi cd TN HETr SOHRVELD ithge ROIEN Sohdwe Fermeghénnghe Betems or ned
in the bottomsuAdac e Oft Hh e dicicRet-arge hehdrbe s a9aanand si érbﬁﬁﬂﬁht
into agreenent, with tf]e%qpi pﬁe“'lzjrg o%%ged,in the bottom, surface of the

medi ci ne gui ditfy % EXGSHSRT tHeDt YRE BEPSt 6 PREPERe 1RebPEi REETERabI i ng t he
air pressure tsmrfecee fl5henireaimiaroaa idiagmediceinat aragacchambesnfb5a, punp
unit 3 and e@i%rli. t he adm_ni ster| device. .Therefore

br edet er m ned SRR o' RETREATer ne TR 156 hibaPdd, PEEgo 8% EoaRoERBRoded
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to the and 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. 1In 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. 1In 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. In 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.




20 second enbodi nent of the present invention. In the previous enbodi nent
as descri bed above, the feeding device is constructed such that, for each
operation of ejecting powdered nedicine, the rotating nmenber 40 can be
rotated within the specified angul ar rangegetween the 25 first position
(filling position) at which a single delivery unit of powdered nedicine is
nmetered and the second position ejecting position) at which the netered
powder ed medi AThETEEHHMAIEE 70 B e drotrysipaspsés efefoshpbdensabs in
contrast, the devife disowienad Idicted suskBGthat hatr at begikephgr 40 can
rotate only in a_specified direction (positive rotation). _As in the first
enbodi ment, tH& rfi}}‘%t e &L o3¢ USia s 9n tise Wit MRIPRT RE PBE&EFNg
menber 40. |n ide tpreserde Siod ﬂm?ﬂtthehh(l\&@/&@, RAhgupoens 136 are provi ded
35 at t posi ti.ons, Qpposi_ng,to _eac ther at 180Q on t i nner .

ci rcunf 2$ence e eorfisnog r"f_'l?efe:?(ﬁl}]'i eo%&’?r e a%rlé’&ul aﬁg‘epoffggiaﬁiﬁdatmt he
first and the meridnidrpasindanon 23 th r donces pongeddagt aheheopratipusi ons
36, def ormabl ' . rovi de fi .St t

posi tions, s%étdr@lsattlh%% %"gﬂc%usi\%l% %g%gfr&%?eonr fgﬁg 1%9%%2F$gsﬁerf] \éér?‘sthfent o]
the recess l19&<esshelJd red idueinad lpskitit wetiteot aRifsrrsoosstionr eful at e
the rotation. n a Ln__positive directipn.with a force_ exceedi ng
the -rotation 1\r%yeb§lﬁl %g%néggglrcég? f‘ﬁeag?%flrfi??g;\ag%df s 1l 2astd F}P%m t he
recess 1®a andiesagrialmebdimendt, atfe 1 1Ange mndotedeicanngf op&8arivhe motati on
is again regul at ed.t gwsc, in tHg 10 present enbodinment, filling and

ej ecting oper ARSI %t &€ FE5%at88 at each 180. Therefore, in the present
enbodi nent, af or emé@itar@fede,priot the @rekenan chbedimsad, shdgeehentEoged4)

Bur ng.one. 1 of4Y GRS A OF EHReLeti WSRO 1Rodttfue®f of AR SHCT FORF he
first positiod)fiHid.ng) pesithieomptiad inige reebend 4fosirei ont(prevtidag.
positiony and anotiel O Yeuhal 8% ARea2TuhneoRgF3RdngOsk! hon
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




(ejecting position) to the first position (filling 20 position), the claw
section 32 of the resilient section 31 of the ring nenber 30 is engaged
with the gear 20 to rotate the gear 20 for one graduation of the scale. As
in the first enbodi nent described above,_ the nunber display of the gear 20
can be nmonitored, for exanple, 25 through the wi ndow 47 of the rotating
menber 40. In this second enbodinent, during the rotation of 360 of the
rotating nenbefOUdt MY T MewPaenberiSEeravadeast atidd pm I6d lowes gear 20

is rotated by onesarashatddiciohusy) thentdied 1o 398 10 jhashenky iege cam
| obe 15. 30 Fi 9.js an S%'X}%‘LOOIEOI perspective view showing a counter

nechani sm of a‘gﬁ.’lé%‘a}r‘?ﬁjlﬁe StAdor NIy tid1atk stager &Oeﬁﬁg@irﬁéfﬁlde@f t he

present inventwith &idghm Hbllower Pefefiacidnte poraweef 33 )r iang FeRberingFi g. 11
is a pergpectiyve view of E3 i.xed sta%%qln ach the first a 5 second
(o)

d
enbodi meRt as HESErTBEE above S 6} cam bagestisgl %@ble "pr ovi ded
with a cam base (cdrhd aghie)suared se@4iorr ot atd pyoviinigdrenee b r3@ liusapr ovi ded

with camfoll . esidi j . .S, | third
enbodi nment , tﬁ%ﬁsjteaét{%ﬁda% y@%x%gﬁﬁgf%ﬁa%%%‘%&%% \%\lﬁgk)ﬁerasglé:trfng 51 1 ower
(resilient portlioredl) Gndheotedthan eund,ngheerieg-30 kies fpevi dedtionh cam
base (camlobe)y oW Efl%ﬁ@;ér gﬁ:}rftﬁo% Arovided nare %{y%ﬁ'nﬁ%

I
proj ections 4a protrudi hg upwar e upper surface ereo?. On the

ot her hshd, t ROTGIRR 1136 ided U0y ligdesnporsdona lRpangéepspiilon 11,

an inner cyli ngerdekd Mordiiannh2a R2d ralk oW 1%kl Né8e BOLLhLRNpE2R 1 on
le resin or the like. The flangé portion 11

has ot alt lh)e/ bgﬁ{ﬂ%d%ﬁ?r%figgﬁa%@w SUWEasss thereed af FRCRAG Wit RO
protrusion 4a ffctibey cliasuke pyetiiu@ioh 430 oft hak thesurBdskikeohi ¥edsst age
port i on 124 of e T1ed 8 290010 1% prAGRIcd PCH=gheLAPaYr BePBhite
extendiby i n tdre théi rdctsior ekecthenf ldange portion for fitting with an arch
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 protrusicns 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




slit 45 of the disc plate 42 of the rotating nenber 40 as 20 nenti oned

| ater. 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_circunferential 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 havi ng cam%¥¥dl IBRerr Patiinsh&esded) iddht MrepréBuBERGSEpRar 5 These pair
of resilient poardvitRBliith R lgrentiey 1defior makl e it-euntrBechirxad stage 10
and the camfol,l ower, portion 33 30 constitutes a cam nechanismi

cooper ati on wtHEPEY B NasmatoF@d 16 LwhQUEHRGInBRELF 188 ﬁgnFRSn‘éam
| ater. The ri ngawembdar? 3Aths 4 Madgr alfl vahonweesby 5aalsuigt abkecagsi n or the

like to be a substanti-ally ri.ng- i ke shaped,bod rovi,ded _one the_oyter

surface Theredt °35 v]\ﬁft?%\%lﬁgott sirt?r?s&éfnﬁr Pgryqﬁgana ql@é. tgﬁegéxeg

protrusions 34tage fl0t et wenltilbolees 144 caf, tihe suchati ngnneenbbet4@hso t hat

the ring memen 30 4s Jodhabad Hods el +i%3a Wbiethe Lakall ag.genber 40,
IS provide oove int

The ring nmenber 3 _ W't h cam Qr e Cifcunferenti al
direction and dead-agtt wadihalthe e@rwdodepdsititbe obwt B8 d¢gnmogedove 17 with a

pair of Ca”‘|qgﬁﬁaﬁiyaﬁgﬂ%rﬁh%op%%'%n%%@%ﬁ?w&%&t@hQUEQQeEh%eE%ﬁiBEGEBe
portion 31 of the fixed stage 10, as nentioned |ater, in such_a manner
that wheh th&5wdor Then PEPREE ©fe thiex@gosragaons 868 PRFoliBsREdcCt

with the cam lighehkd rihle mealWe3?2 2i0S afBlVefe ka3dbakhy mBMBE® 40 benepgaged
20. The nunber of the protrusions 34 is

with the outer tt[%%tlérg%f 'Eeh 10 %%gr e er o
not linmted i EHNESIRFSrERber B3R Phe V8t 8Ei R Fenber 40 can be
rotated together, ahe wewyrbeot WasothadsemeTbergeaurdlabaghthpreateus
ot atabl y 15 TIHCRAISr0 S nE ey FIRdar e Ec ey o 13 or 2t RE PP b S AGRY 10,
Howeverl5 whi | €itthedgéar thé icylfinteedseottibe flPkxed shag€ix&@, saapai t0of
protrusions 1%0%%v%§? %h@@e”%ﬂ%e%eﬁg 3h€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.




slightly in contact with or fitted to the outer gear teeth 23 so as to
prevent the gear 20 fromslipping 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 indhe circunferential direction
for indicating the nunber of times for feeding the nedicine. 25 The
rotating menber 40 is provided at its cylinder portion 43 with one or
plural holes 44 fitkn ddtis tthimek emhastimggiton$hes cdosure sies§ iganier tBe, and

further has a risldd da@xtandidie Q@ 205Pe 198 ARG N 301 Ledrkgeent i al
direction fornmed for engagenent with the 30 protrusion 16 of the fixed
stage 10. ThustChe 1% fthifde 45 seablest &ogetdiedt iPe COHCSPRELF| xed

stage 10 V\/ithicﬂix&:]ferHB,Ciﬁ‘Heed:iaT@g?He%c@ibdlarw)F arﬂieftihlée(ifolﬂ)étti&%f slelbe45 450 t hat
it can rptate within the . specified angular r e from,a first position
(F11Tingo35 pddit OHE R dif b2t 2 dBR &Py GRS ohopBRaBREd 1Ps
metered to a seEgontbieds tWidthi(ejteet ispgqiddied anpudt rwhaclye tthemmat er ed
powdered i s pef.m .Q..he eject.ed. - Jdn.this third _enbodinent, the
cl osure secti (;thlrpétt ﬁ%estl%fji%%ed(‘f?lﬁalgglglé{O%Sﬁémg%aratZ(‘fﬁutc e isr:IL(fzj1 rlregerrber 30 and
the rotating desvibaryd@rdrte ofs pemdleaect dgeiegered toneesecond posckésn t he
ring menber 30, and.dihe YAt ; re .l ral ratiated, so that
the rotating n(e@ﬁ]be_r 12% p?anterlérl??e{{r%@\?ﬁ{hﬁi%% ?[111% ggg%%%gegogﬁeglggr_&rgange from
a first0posi tHegmitad itey bsosiieicderd -afl nwikiheh samei Aghaerdébevesipdunit of

powdered is mefgiRd 130 asSeQ@Rd RRSIUPLR(81EEGE RY RASI FiQRY atayhi ¢h the
net ered powdered i ti’% permtted to be ejected. In the sane nmanner the

) ,
ring menber 3850y SOCLLdd S PRGN &Lt 2HE -f i xed stage 10 within the
speci fied angul ar mrarge12Fishowl] Showse ithithechbBordmerBodbAEBhberadion

operation of unt_display by rotating th ear at one graduation 15
Ghring the v 6 naiES, ShETHaTRLY FOrPEREY tPet JpBe! o tottREUEBLER
posi ti ohb and retimaged hier ahnighereseend0 moves from the first position

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, @, R and $S. 1In 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




position to the first position. Fig. 12(a) shows at the initial (first)
position, such as feeding position for powdered nedicine. Fig. 20 12(b)
shows the state at which the rotating nenber is rotated in the direction
shown by an arrow and the operation of camis started. Fig. 12(c) shows
the state at which the operation of camis finished. Fig. 12(d) shows the
state at which, the rotating nmenber is rotated 25 in the direction shown by
an arrow by a RESStETRMed) Y Ehs geraghothe Federencen@ark R Ag
(second) posiddOrchdridghd B{LInshows idpasitate atcepiich the rotating

menber is rotated i the o osite directijon, operation of camis taken
place. 30 In Figs. ﬂ%f( Jfﬂéﬁe"ﬂ:f%rﬂot ﬁé‘doﬁg"ﬁ &% FHEMPeEt gpeﬁE@ mar k of

the rotating rmﬂré:’ecﬂﬁgogdrt&la‘n,xetdl@hag:%fe'k@,ndel e sieihers 3@ e aﬂatayushen 14)

5,15 55 00 TR, B SIS S e 5 T
respective nerbefard,s tdld qdae: s%}re.sr giraweme:etdoftdmm bedhat iinld idigr e_ctl on. The
fixed stage 10.d15"NQfe Qﬁgﬁg é%&% Qo Ne JoyenELS of h%sfélgﬁorenber

30 - 27 (protrusion 14 _ t'he Téf erence mark
changed duri ngtft%esam&ﬁem%aﬁ rifg rembeimgOnemted Abeagddehe ring

menber 30 are cduiratiediteaatdieris tﬂl%creerdeefde%%n%?lep%?aﬁu%rﬁﬁoﬁre jakways at 5
positiagn.in_ the rotating direction. ment i oned before t he gear

t he sa
20 is gf%vent et irlo hlisei %ﬁﬁt&%@)oeé!taﬂfvéheoceﬁ'eOﬂeﬁgteeﬁmeenéothﬁ
therefore, novuesdrenddgEarE ommals ahet eemral @es&‘e&eer add eakkl abh@ gage

count |nd|cat|on (S prggﬁfded by %ﬁ% % E%n Jd.e., 10 until the
starting poi nttlst S8Fati®on, F@F@Pence position Sis the
sane position and sﬁ)m@m PthandaR ilobiha 5saife thet atingnakmdeteGdi 0bmes
rovever e S gk off 0% KIgTRRGE 30 SATES che RRORLLARLN
resilieht porticatioh tlte the distal end of the resilient portion of the

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




fixed stage 10 and cone into nutually contact the jaw portion 32 at the
distal end of the resilient portion 31 1is pushed inward. At that tinme, the
jaw portion 32 is engaged with the outer teeth 23 of the gear 20 at the 20
inside of the camgroove 17 of the ring _nespber 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. Wen the gear 20 is
rotated by one”f tdut HoTibngayectide Ir o ddicof 3@ dbistalse cameloltbover 25

at the distal gnd @fmtheod esd |dethd Pild PRetbePRAS] t81q iaRclihngd t3Hef ace of
the cam | obe 15 of the I’In‘}Z] menber 30, the jaw portion 32 is returned

radi al |y out wdtHAfPPeh RV he jafa et seidsyed [o81est B8tout er teeth 23
of the gear 2bnitSidee with gaad RhdSitr evwent e furemdad i1R@e3@5hy t he
protrusign 14 of the ring nenmber 30, the gear does ot rotate relative to
the ri nggrrenbel\?a%y’extc}é tjaf“brpoo‘ﬁelortc;’%t I‘?‘gﬁoﬁhﬁnéhﬁ’i(j“g. eﬂéiné’l%y,th&s shown in
Fig. 12 (c), tiesiliefrar gnest iposiil owvdsofsdreevhgaarn 2@ Hes atki@1posi tion
shifted by oney. fro 35 t,.at the fillin osition
shown in Fig. edl%(g§ 1151} theE P%f{trﬁin%g] %ée SE 2071 E4 058 ok f“%g%ofjﬁoég?e
direction, theashimlf dimmeriqor tilen @Rrath ie ditstldl peedent28 fobmt he
resilient portipn31 Qfidhedi t m l.ohe t he
ri ng menber 301 ar?%lat t t%ls %iﬁ%@ﬁ%@%@%% tott}ﬁé:%%a%lﬁgbg%ﬁg?{[hough
cones iAo cotft-acts with the opposite face of the cam|obe 15. 5 Namely,

the jaw portion 32 me tdtdd Ytau@dOhndheperetiildnedle RRALI @R134 nNDVes
sonewhat in the axj.al . direction of the ring nmenber 30, but does not nove
in the radiaFWHQ4%99Q§LaW%éj§b§Pm§0aﬁst§PﬁPIOﬁré@énﬁéésﬁréﬁpoﬂémﬁﬁé
relative to thedraatsiforeld fradined crglamaReon ¥0130peThaietBar 1t
structure and oper.ation _of_ this third nbqodi nent are the sane as those of
the first enbggﬁor'fg??ii{ beaﬁlcftetd;ét}@ftdré,n &Bﬁagllég%efﬁ af&EPBA wi Il be onitted.
It shol®d be embioeld memdts, isancheahi kperandoseaandd 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




15 enbodi nents, sane cam operation and function can be used for the
respective applications. The counter nechanismin the feeding device and
the feeding device conprising the counter nmechani smaccording to the
present invention has been described abavegMth 20 reference to appended
drawi ngs showi ng enbodi nents thereof. The present invention is by no nmeans
limted to above-described enbodi nents, and vari ous nodes, changes and
modi fi cat i ons HHE$Hos¥1H I RERGY HER2 IdEFST @AMYTFT G the powideredand scope of
the i gventl onlme?lﬁlewaTrRl s%LcrAI%DldeCﬂ%éjl L33 _BBJ%aaslﬂl & nesent ﬁhﬂVQﬂbl on .
provi des a rel atijvel expensi v ons ucte cQ me¢hani sm as we
as a neter ed ?%yo%{; %ge Mﬁ%‘lcﬁ WSutert Lﬂ‘r?egﬁéﬁ‘ﬁ &M e\/\/ni chis
conveni ent to prarformeihsyafed wsand amizjaalqapabl e 30 of accurately

adm nistering the powdered nedicine in a predeterm ned anount by spraying
or inhalation, which is an excellent effect. The present invention is
especially adapted as a netered feeding device storing in the container,
multiple 35 delivery units of the powdered nedicine which is adm ni stered
in a very small anmount in each adm nistering operation, and pernits the
nunber of already delivered - 29 wunits, and hence renai ni ng 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 perfornmed safely and reliably.
- 30 - CLAIMS 1. A counter nechanismof a feeding device for feeding to
the outside, in each discrete feeding operation, an anmount correspondi ng
to single delivery 5 unit of stored material which has been stored in a
storage chanber, the counter mechani smconprising: a fixed nenber which is
fixed to the 'device body and having a first contact portion fornmed at




a predeterm ned position in circunferential direction 10 thereof; a gear
havi ng a count nunber display that can be nonitored fromthe outside; a
rotating nenber being restricted to rotate either to a position in the
rotating direction to 15 allow feeding ofyp .single delivery unit and a
position to preventing feeding of the stored material; a ring nenber which
can rotates in interlock with the rotating notion of said rotating nenber
and conprises a second contact portion @& at a 20 predeternined

position in circunferenti aothiaCidddhardingl €3 Ja R LM R Kidestesand second
i |

contact port i%e?s conprising a resiliently deformabl e cam foll ower having

a jaw and t he TR DSINERE QithHcisg EhFRfb B S5 859 H8fd"gam f ol | ower
and t he gea;rb hﬂiéhgatcmﬁ,r](cﬁﬂ ethdunt lrcszirgteles_gidnﬁuﬁjﬂ_ta; r%m@qre fdlé%timre(ili&ri Ing t he
rotating.nenber . rotate for.a sin jvery unit, due to the mutua

oper at i oR of tHEed a%%o%%%r?%q%\ﬁg'r ‘ﬁ}lﬁéi j@/ﬁﬁ PESN GH9EF WL R the gear to
rotate the gesstardge byhamisimgltthegagariter 3:dhmmicauriompuikehodi splay. 2. A
counter nechani smas set forth d.n claj erei.n the rotati menber is
mounted to be able to rotat eQOan(yeC% ?}detrﬁ?igrpow\sﬁ}’in C|hvelsdiflrﬁié{éatdlo%ﬁ’, tl?l% t he
operation of gsiqs veodwtand dwvirde a dtiatsthgansssdr peart itak Eoeimeklent35 a
first position id.dhe d9tatd NG5 ' : f hNg s :Si,ngl e
delivery unit ofﬂ:t he storle n%cgeyrﬁt%% ?Lgl gﬁ%ﬂ%&ﬁg%g%éegég Cg(%lhti on at
which dePiveryfis¥rade - 31 stored nmaterial is prevented, during the

rotating menmber noves from theddy Ha R H Qi@ higweecendpnasi thae and
again fromthe se%d position to the first position, the gear is rotated

only by a sindi® FyddH THEC TN o3 Gisspl ay. 3. A counter
mechani smas set forth in cla MckatiwhemRinbdrhediolaticss raegbar tbs

rotatable V“tr¥3£§%gég¥¥%er to a position in the rotating direction to
15 allow feeding of a single delivery unit and a position to
preventing feeding of the stored material;

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

20 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

25  with the cam follower, and the gear being controlled to
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

30 the count number display.

2. A counter mechanism as set forth in claim 1,
wherein the rotating member is mounted to be able to
rotate only in the positive direction, in the operation
of positive rotation, the rotating member can take either

35 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




of a predeterm ned angle between a first position in the rotating
direction at which feeding of a single delivery 10 unit of the stored
material is allowed and a second position at which delivery of the stored
material is 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 15 the count nunber_ display. 4. A counter

mechani sm as s%?o??fgtmﬁtiﬁ%ﬁly Iehewiverdied meurizg \Mﬁ‘é’r &OF SHA Y Mmegbedont act

portion of themoféxetrsniies fisrsk GABHaldrowey Bd dh@nseeerd tGoRt agh
portion of the rijgr?ngenber is a ca 20, 5. A counter_,nmechani sm as seﬁ? forth
inclaima4, HEEATTHE ing PEOAs &L EN5r delridi BRsBditng . &RGaged
with the gear deaprieverdtdtwed gedry foom airdglld rGagemiverdrt cdoereaim@seept
when theggear is. mpved during the count nunber display is changed. 25 6. A

counter hechanishas set forth in any one of «clains 1-3, wherein the first
contact portion of 3he XKicmthtmneclianisman awt tetdedondledant 46t

portion of t i n@g) IS . r. o L. 0 I, C i.sm as
set forth in gﬁjé%é;l% 0 %Ogcﬁéﬁriq@@ggmﬁgeﬁoﬁatth%% %E%r%lg%e?%ggrrpri ses
a protrusion Yeihgradrdgeaiiach artd gdmtweempreidnstt pesigdan finomhan
idl'ing movementod el Rpfd B aRlonieN YIS 8V dilrgy TV ed SQHb'l@?ﬁteﬁgv%?ym

nunber ﬂ:)spl ay is changr%d. 8. A counter nmechani smas set for inclaiml,
35 where?n t héydarch 118 - iesh & tartd Ao itdd@vg e pidhdesechadi ng an
outer surface guHm idad an tdhik@ﬁfdél@%rg' [drarge dthtredr akkyrignmed with the
cyl i nder havi ng a caqunt nunber - 32 - display, the rotating nenber

conprising a N q%Yr e e ddicn § OFQHIEY, MeERE AGEESh&APENE 8 di anet er
| arger than t hatrafe e weezy ltheaid radaplioafilta ono ahe Sheokateddf or operating

the fevice:  apbAdAs R GedMR0AA LY W1 294552385 09 the

15 the count number display.

4, A counter mechanism 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.

20 5. A counter mechanism as set forth in claim 4,
wherein the ring 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.

25 6. A counter mechanism 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 counter mechanism as set forth in any one of
30 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 counter mechanism as set forth in claim 1,
35 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




cylinder and having a w ndow capabl e of view ng the count nunber display
fromthe outside through the window. 9. A counter nechanismas set forth in
claim8, 10 wherein the count nunber display is forned on a face of the
flange opposite to the cylinder and the wiyidaw is provided in the disc
plate. 10. A counter nechanismas set forth in any one of clains 1-9,
wherein a thin_plate having a small opening 15 for view ng the count
nunber di spl ayd-‘}%chﬁléfposed between the rotating nmenber and the flange. 11.

A counter nechani smas set faH ﬁd’taq-_l;@j H&mbém@ogphtstﬁgcggﬁ%gagﬁber ;
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10. A counter mechanism as set forth in any one of

claims 1-9, wherein a thin plate having a small opening
15 for viewing the count number display is disposed between
| the rotating member and the flange.

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

20 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

25 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

30 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

35 ejecting position, and

' a pump attached to and connected with the
container at the opposite side of the storage chamber




the stored material delivery unit is rotated together with the rotating

menber so as to be novable between the filling position and the ejecting
position, while being kept in contact with a bottom 10 surface of the
storage chamber, at the filling position, {ie container chanmber is opened

relative to the storage chanber by opening an opening neans of the stored
material delivery wunit to allow the container chanber being filled with
the 15 stored WE@ighla fiidHathe storage chanber, and at the ejecting

position, the contaigier a Ghaniely Ide il @semh rldlde t .t b stonage chanber,
but communicated wth a nozzl egfor med in the rotating nenber via a
del i very pass Of*t'he stored material delivery 20 unit, so that a single

delivery unit of stored materdrd cdrtdiifeC QARG 1GhaHNRMLdes ahkewed to be

ejected to th oyt side t h the delivery passage and the nozzle. 14. A
feedi ng %evi cgt}hesléoettt%ﬁ%%’% cI3h3E © di'n a bottomwall of the

storage chanber has a hole Zheaanud ataat rdialh dehe viewyp varid aks the
del i ver'y passait S B iRts TEr e GuAeny PR Tads “Cnaonbosie of
the rotating mausdrlenttatearhehsy ditliligig posiittiion thel hble eijectliage by t he
stored ”ate”5ﬂoéﬁ%f3ﬂj\ﬁﬂﬂié“ﬂéing kept in contact with a bottom
10 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
15 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
20 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
25 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
30 delivery unit.




