1 DESCRI PTI ON HAND DRYI NG APPARATUS 5 TECHNI CAL

FI ELD [ 0001] The present invention relates to a hand
drying apparatus that hygienically dries wet hands
after washing, and nore particularly to a hand drying
apparatus that can prevent inproper operations with a
hi gh accuracy, when a 10 person approaches to the
dryer. BACKGROUND ART [0002] As an apparatus that
dries wet hands after waghice@spirheie are hand drying
apparatus that blow away 15 water on hands to dry the
hands using fast airflow The "hand drying apparatus
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nozzl es are arranged on the hand insertion portion.

The air nozzles are connected with an air duct 20
cOBRETLEALt FIELRI gh pressure airfl ow generator

Fﬂ%b%gx di%%@a%Q%@%R%aihvéhkﬁbﬁwr%ﬁa%%%_Q@n% hand drying
insertion portion. ter is blown away in the hand
draypipag aspac ehay  hiyy ilearidaldyy idag e same tt hangst &f téropmshing,

froma water drain _paqrt rovided on.a baottom . of t

hand File: Bt pulatey &6 2 BanEl st g akEfatas that can
PrRvded Rapwpdhe Jpritd tikeRy Widh ROMiighN adcurd¥y, when a
received in the container. [0003] The hand drying
apsasetusrareaghesn teoids &F- such that a hand

detector constituted of an infrared light emtter and

an infrared light receiver is provided on a 30 wal

f BAERARDUNIDOARY t he hand dryi ng space. \Wen insertion

of hands into the hand dryi ace is detected by..the
ha[ﬁgo et ectsr 2% éﬁpadﬁar({f“f/so%%pd]}rgﬂ?arwgeg:d?% iR
deleelindy) Haraladd HadhIMaRE dgiRataaius 2hdt0WMw Asray

an arrangenment systemfor the infrared light emtter
arndtiere dmfhandsd ta gy rideeihands tusdpy ifast airflow. The

hand drying apparatus have a box formed with a hand
insertion portion in a recessed shape as a hand drying
space, and air nozzles are arranged on the hand_insertion
portion. The air nozzles are connected with an air duct
connected to a high pressure airflow generator, thereby
discharging fast airflow in the hand insertion portion.
Water is blown away in the hand drying space by the hand
drying, and the water drops from a water drain port
provided on a bottom of the hand insertion portion to a
drain container provided below the hand insertion portion
to be received in the container.

[0003] The hand drYing apparatus are often constituted
such that a hand detector constituted of an infrared light
emitter and an infrared light receiver is provided on a
wall face that forms the hand drying space. When insertion
of hands into the hand drying space is detected by the hand

detector, fast airflow is discharged based on a detection

signal from the hand detector.




10

15

20

25

30

detection systemof a transm ssion type where the

infrared light emtter and the infrared |ight
receiver- are 5 respectively arranged on, for exanple,
a front side wall face and a rear side wall face

formng the hand drying space 2o as to be opposed to

each other, and presence of hands is detected based

on whether light to the receiver is interrupted. In

t tect i St f r 1 S t, :
hg\%é)@g , Si n%%e éﬁjlpn rgaereZ‘tI[ i%ﬁ%ﬁr&%nd‘%eared light
I miviarted langhttheedeifrairear d ightangeed iate rdi ffheyrentis a :
ositigns, th stgﬂgture of a mgin unit of the

G EEATE S P CorFASIEF L Ghhi WP % 4IRS it Lpfrared

. Pnakihemeas tHeGr e3Se tHe ISV E 1108 it vy Luct,

or increase in cost of the 15 main unit. [0005] Patent
déespeat ivediys droseged pand fdat ectaoprlsl, @ framtectigle wall

0, e A RSN TR T ins

an infrare recei ver
i rpardeedd riso ta handphosaty tspaearc iy, angell preddrece of

same 20 wal] face. I n the Patent docunent 1, such a , i
CBRBCS 4 Gif e Syt ThaB RS nrdited d (gl Teceiver is
eniftledirdd.he 1 @H@f&%édt&hi% rSLRIME o PN dahihission

the same wall face are obliquelyained on a position
bdly®e ahdwavside sdmcs rtheputfataresp lilghtt emidifer and the

d fi r i i.nte n 5.1 Qper.,. t] C s
SREEdS N e VoA L O S AR Clhos1 toms,
t hehathubtyineg o Eaneiius Rl G e tdetddctinmidgystem is

uni t. [.0006] Patent Docunent 1: Japanese Patent . i
ASREGE AL - SRUNES HEES B3 FFPRIEDIaSCiaR R & 1n

| NVENTL N RRELEM TR BE SAuED By Tike dMMNTINJDN0QE the

However, i1 n the conventional hand drying 3 apparatus
dimeglmosed ti.n t he Patent docunent 1, since reflection

of[oiorbfg]ared Ejait%rhtts orc%mnetnqe 1V\%i|scfl%cseesf%rrﬁar}gi detector of a
reflected light detection type where an infrared light
emitter and an infrared light receiver that detect hands
inserted into a hand drying space are arranged on the same
wall face. In the Patent document 1, such a constitution
is employed that the infrared light emitter and the
infrared light receiver provided on the same wall face are
obliquely aimed on a position below and inside an air
outlet, so that a hand detecting range is limited and
improper operations are prevented even if a person other
than a user of the hand drying apparatus approaches to its
main unit.

[0006] Patent Document 1: Japanese Patent Application
Laid-open No. H11-318760

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0007] However, in the conventional hand drying
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the drying space is not particularly taken into
consideration, infrared lights | eaving outside from
the 5 main unit due to diffuse reflection thereof on
the wall face form ng the drying space increase,
which results in a high possilglity that, when a
person other than a user of the hand drying apparatus
approaches to the nain unit, an inproper operation

occurs such {.hat, the, l.i receiver 10 detects the

i R el SRt S et A L
Patelte dd@®E ihfralddidudhyha s et wallueeday forming
conparison with a received light intensity is set

hit§ife I IHEY SPARE SOBIH MeF ST 3 Jerstetpdiiaches
{ oriheidTRld) I lin 1 RIS TIRRRIMPRATA RN S ddiRltne

can 15 occur en a person dapproach around the nain
umatin Moy eiue tap detfefutseonrafdrege ian Hared®eds qreduredvall

tq _be rraw by . sejti.ng of the reference val ue for .
O EOMANG TFhE Pear, ST A AT (4 X B Pults in a
hirgker %po[s(éQ.QﬁJli-H?ﬁ RS eMhdr e Hd rybrhas hgercade ivser of
Vi ew 0 20 the above, and has an object to provide a

hdh® dvafich @ Ydpish raRn s G SUARIT Aafioh di© dps &igighyinit, an
c Vi gt j - :
B R bl e S ver
nalegedits possigd msdro aachishexrtes  anidiey ey dobatagcitaron

r .25 F OLVI PROBLEM [ O 1 Tq sol ve
SHdve prisbi i SR SRAMRIE the 21| & 2eFerence
aGLANE Nbrt AWhpsRardn afi e HeR&aRied MVYRIHY Atensity is set
hand dryi ng apparatus includes a high pressure airfl ow

3Grighter dtfom @oﬁfaﬂg{ﬁ Pt npshethare FiRAF PeARRROaChes to
i Sl wl e o P R R VR QIERE can

germnat ovhera arpe reprs pEpperodadt Mgunudi the hedihasiat. However,

hand_ i nsertion portion that allows, 4 j(nsertion and
PR 4SO FEATHRIO AT Fof RAP4FEh 50 6 yTHE O DY

spaae: WMier$r handsrd fisedi@d 4l dfbd o son with a
received light intensity to be higher.
[0009] The present invention has been made in view of
the ébove, and has an object to provide a hand drying
apparatus in which improper operations can be prevented
with a high accuracy when a person other than a user comes
near the apparatus and that makes it possible to achieve a

wide hand detection range.

MEANS FOR SOLVING PROBLEM

[0010] To solve the above problems and to achieve the
objects, according to an aspect of the present invention, a
hand drying apparatus includes a high pressure airflow
generator configured to generate high pressure airflow; a
nozzle that discharges the high pressure airflow generated
by‘the high pressure airflow generator; a ering space

forming unit that has a hand insertion portion that allows
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insertion portion is dried by the high pressure
airflow discharged fromthe nozzle; and at | east one
hand detector 5 constituted of an infrared |ight
emtter and an infrared |ight receiver for detecting
hands inserted into the dryingg4 space that are
arranged on the sane wall face of the drying space
forning unit, wherein driving of the high pressure

naI Wi%%?%rn%t ull‘?’Ln 3 Ejle?ufe%a%%ls o3& $BheEd Men a

rom he ha ect or G 5°n are

I dglytlnqbs@rale:@r wheftes @ andfsr dne® dteghtt hrefdggctihne thards
nal | er .than that of hands and absorbs infrared

I F&ﬁte§tl§nf Bdd OBn 1& drégst Ly th6r fYigh S eSREiRalair flow

f 268 @fharlyRe WG nEPACE A MNAG Wi ﬁea%&abanh@ERPQﬁgtector
to the infrared light emtter of the hand

depasttartuteRfFBCT abF 1THE alivdENTIgDN h@lttbn%anﬂwﬂnu}ﬂﬁrared

t resent .inve since the nfrar | i ght .

ooy e dBY Heraresiigne Fendeerdiy ebi e the arving
SEplalcer thizan atﬂéafaeranW%naltdlet Raimea@QNbF o o &the drying
li ghts |s formed on the wall face opposed to_the

i fPR&Ced OTMigIR Vet t éﬂheir@lﬂﬂéirdfvrgp&fe% Mg mfessure
| nfnaned Plen%'itasto?nltst %ﬁ e tebf fdikd d 'c@?:tectd.on signal

emtter substanti a |n t he |nfrare
akﬁsonb@rne mmmgdtetwuon:pr @per aa:pema‘inao:rmi duieghtto absorber

P KBS it 4 GEbrt 19 M8 T 0Ryg S ABBeudTar that of

amm%claeﬁi 1a® sld¥® STRINE daeld qairgrft% [Arse iRyHnRd \Mnt fat deast a
hi gh accuracy. Since it is unnecessary to nmake the

h&ed tigs && ithe wadde fre o, the drviqaispeaeefiormigg unit
”E%a?to J.(‘so%§§>%tos'rgf1&tlo tt%%h{]]q%ré&q_1 e‘ijt{ V:'t%g: of the hand

appar at us to the present i nventi on can be
usied ecdmirar t abl y MAthOUt st oppi ng the operation
thereof during its use. 5 BRI EF DESCRI PTI ON OF
DRAW NGS [0012] Fig. 1 is a right side cross-section

ofgFrHENGF A NGvalEaicat us according to a first

enbodi nent; Fig. 2 is a schematic diagramof the hand

dd@pﬂ@] According to the present invention, since the
infrared light absorber whose infrared light reflectivity
is smaller than that of hands and that absorbs infrared
lights is formed on the wall face opposed to the infrared
light emitter in the dry space forming unit, infrared
lights emitted from the infrared light emitter are
substantially absorbed in the infrared absorber, so that
improper operations due to diffuse reflection of infrared
lights when a person other than a user of the hand drying
apparatus approaches to the main unit can be prevented with
a high accuracy. Since it is unnecessary to make the hand
detection range narrow, which is different from the
conventional technique, the hand drying apparatus according

to the present invention can be used comfortably without

stopping the operation thereof during its use.
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5 apparatus according to the first enbodinent; Fig. 3
is a schematic diagram of the hand drying apparatus
according to the first enmbodinent; Fig. 4 is a right
side cross-section of a variant of the hand drying
apparatus according to the first 10 enbodi nent; and
Fig. 5is a right side cross-section of a hand drying
apparatus according to a second enbodi nent.

Eéﬁ&ﬁ%‘ﬁéh%%g%I?E}TB%R%R@%IN@MERALS 15 [0013] 1 Main

uni t H gh pressure airflow generator 3
Hind1knsert Fag.padr tisom 4idht sdzdel erozd-SeBidons of a hand

Dryi ng space Front_ panel Hand..det ect or | nf.r.ar ed
rgéyé gt?@ParfgufanﬁPFgﬁgﬁ Eﬁyaa%§§ﬁgeﬁﬁﬁﬁ§i§€%%1
port 13%;ibraipnage apisp@embd il dikg@emt @ifmahe hand drying

filter 30 16 Air duct 18 Air intake port 19 Infrared
r apPagesinge aCcCRFAiRGr &edheayf 1§t P SIMER Yand BEST

MODE( S)E‘inQ3C§§R\Q @@h%tyfdi Q¥ [BR14and ar ing
Exenplar?ienbo i ment's of a han rying apparatus
aeppadiang st @ddeedingsernt tihey eritrisdn endddimendxpl ai ned
ﬁglt gwt ﬁ\gtgtth #‘reelfse rae'q:%.%htto stih e %Cr%()s@asryczltnl%nd (N NPsriant of
the hand drying apparatus according to the first
embodiment; and
Fig. 5 is a right side cross-section of a hand drying

apparatus according to a second embodiment.

EXPLANATIONS OF LETTERS OR NUMERALS
[0013]

Main unit box member

High pressure airflow generator
Hand insertion pbrtion

Air nozzle

Base

Drying space

Front panel

Hand detector

O W o s W N

Infrared ray emitter

10 Infrared ray absorber
12  Drain port |

13 Drainage pipe

14 Drain container

15 Air filter

16 Air duct

18 Air intake port

19 Infrared ray receiver
20 Infrared ray emitter
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invention is not limted by the enbodi nents. [0015]

First Enbodi nent A hand dryi ng apparatus according to

a first 10. enbodi ment of the present invention wll

be explained with reference to Fig. 1 to Fig. 3. Fig.

1is aright side cross-sectien of a hand drying

apparatus according to the first enbodinent. Figs. 2.

and 3 are plan views of parts of a hand detector. 15
[9916]H§§dshomn in Fig. 1, the hand drying apparatus

haS a narn unit box nenber 1 constituted of a base 5
formng a rear face outer shell and a front panel 7

formng a front face outer shell. A recessed space
SBESTNYORE (5)1ERE CRRBILNFORUBOREFORNSENTAON drying

SPaee4p IS EQEHE@aQQ 8RbéAikRReE oirdg BhnbNarf@ing WRphratus
box nmenber 1. The récessed space is forned in an open
shakosHapg Wit khboprkesedss inygategnand lhakgs expdapaed below
inserted. [0017] . A high_pr .ai rfl . era 2
iglgés5ﬁgﬁégncfnt9h§h%aﬁgcﬁn gagéggngﬁggég%g'anﬁgge that the
higheptesautie abkflawit2d penehat edbbyimeatsi.gh

pressure airflow generator 2 is guided to air nozzles

4 [BP&vil ded gﬁrétfg8ﬁ9déméétmall face and a rear side

wal | facg anoundihie apaad nsenl-eR Rt k¥ a Fitsa air

ducts 16. Fast airflows are discharged fromthe air

nempldéménitnod the gpreisegtspavension pidw Hgapxmdiedned with

on 30 _hands i nserted intaq.the._hand.insertio rti.on .

i AES SERECCAEY] ﬁé%pgcé%%éﬁd A B o s GO sthe
Weltrels s-eeeitieh of ahhand deliingd apphtranuel adeerding to the
recessed space, thereby pooling_the collected water

i ALEShk GRRCALBGALai ndR B4 i @04 P adfaiPdagoriieps of parts of

fgrg%%ga et gl ined [ower end. [0018] A drainage
pi pe that conveys water is connected to the drain

pdi001%2. Thaésdishiowncdmt dliiger 114 thei thiangh daydmg apparatus has
Ol SRR 1P SR P LARRIEY cormsn
coRba Fakeldbutanr kacdat aglkihll &dontt deineg- i fawhimuta front
face outer shell. A recessed space serving as a hand
insertion portion 3 and a drying space 6 is formed on.an
‘upper side of the main unit box member 1. The recessed
space is formed in an open sink shape with both sides
opened and hands can be inserted.
[0017] A high pressure airflow generator 2 is assembled
in the main unit box member 1, and a high pressure airflow
generated by the high pressure airflow generator 2 is
guided to air nozzles 4 provided on a front side wall face
and a rear side wall face around the hand insertion portion
3 via air ducts 16. Fast airflows are discharged from the
air nozzles 4 into the drying space 6 to blow away water on
hands inserted into the hand insertion portion 3 into the
drying space 6 and collect blown water in a water receiver
with an inclined bottom of the recessed space, thereby

podling the collected water into a drain container 14 via a
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thereof in forward and backward directions. The drain
container 14 is provided with a renovable lid. The
drain container 14 and the Iid are made from chem ca
resistant 10 PP, ABS resin or the like, and they can
be cleaned using mld detergemt, alcohol, or the

i ke. Furthernore, water- sheddi ng coating such as
silicon-base coating or fluorine- base, hydrophilic

oA Rt Pkt a7, 4ORER 4 Spsgnargh doiften ML 01

f go@1feqr m n@ i idEayen®igeads Ghato ddm;teysed\taﬁemrlsaf
stain adhe3|on or grow h of bacteria can he achieved.

[ GOTIPR CHRE 5y Sy STme PATT 1w gdisr &Gy qRptainer 14
L e ef d%ﬂ%%fﬂéfs@ﬂ%ﬁ%ﬂﬂyénfﬂéﬁudﬁlféﬁté“%éﬂbr

or inary commutator -notor or an induction motor),
drcioniviey €20 tdinaaght ttrtmtdnmrxm m@m%rmmmdﬂﬁ or ,The

F NG RN S

3 the delj 55 ﬁmmﬁlm .andRefenennel ”iyadidns demmtesirain
suction port of a blower and reference nuneral 18

défr%tt@smemr di% Iismneyisid vblrtdmadé%?w%eovﬁ% pdie drain

Q{)%ﬁ&%r?é ] :1.(:(“;@4%e £hBrf Hherfiiekl aldsistant
V|a etacha le air ter 020] A hand det ect or

8 BE p!rmlmlaaimrora trhesarl flece a"ﬂdald:heqt ¢dre bmldldamed using

for t he dr t.. presence of hand
ﬁ%lgfrcpgjc? GShas me%o%c%ak}@'sp%e}%e\aﬁ]ak‘fhesﬁgbrﬁénﬁnoxae Water-
| NIRIddiGTYy RIS 1Y Such dad et etdiases Oredatheigadt Of]luorlne—
signal fromthe hand detector 8. The hand detect or

| rhﬁweénmqnﬁ:ﬂa;rced:cpa@mg eTHER s 2ok Eahil Wh ?’Fﬁql%r%%atlng is
v ﬂggﬁg t igwg% C

e:cg%’:d t-h]t em Zéggé% ti in ?%Fae%% Ih the

I |vgahltl I feetces vmrnﬂhgartme rmnmtmgj,spaactml @I,ersc( nldttaishmwgctlon of

that hol ds the base boarﬂ,é d cover

| T AR R TrOTHb T8 R CHTor AR g aved.

al { o i r ansmé%ﬂjh %r@é‘sﬁf@ r &y eeh di Q@én@rétt@ﬂai ids

shown in Fig. 2 or  Filg. 3, the hand detector 8 is

provigitwied of setDOfbvrsplesaIneiees ofhieh regidoe an
l'égginary commutator motor or an induction motor), a driving

circuit that drives the DC brushless motor, and a turbofan
rotated by the DC brushless motor, and it is provided just
below the hand insertion portion 3 in this embodiment.
Reference numeral 17 denotes a suction port of a blower and
reference numeral 18 denotes an air intake port provided
below the box member 1, where the air intake port 18 can
suck air via a detachable air filter 15.

[0020] A hand detector 8 is provided on a rear face side
of the wall face forming the drying space 6, so that
presence of hands inserted into the drying space 6 via the
hand insertion portion 3 is detected based on a detection
signal from the hand detector 8. The hand detector 8
includes an infrared light emitter 20 and an infrared light

receiver 19, a base board (not shown) on which the infrared
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inserte

emtters 20 and infrared |ight receivers 19 arranged
on the sane wall face, and it adopts a detector
constitution of a reflection type where light emtted
fromthe infrared light 10 emitters 20 is reflected
by a hand 21 and the reflectedglight is detected by
the infrared light receivers 19 so that the presence
of hands is detected. [00211 As shown in Fig. 2, the

c S f e L afr ar
o eRfitgee 20 dhs PR et RR AR pele ity 05 o
19\0ufnlteldt Gamdigeconsboitt wheehnof thlatr adolsist S:lxef base board,
infrared light emtters 20 and the infrared igB% .
like

r 886} @ercoygr dEhSREWI ERGE Prewfd bR Mie oS

L% antanded, Cande1deh’r PredraGEaldH MF a9 dnfrared light
requi red det €ction range. 20 [ 00221 A detection

sisgigala lf.r omSt tsdrowmf riar gd.d.i ghtor Fdgei Ver the ihanidhglatector 8
into a ca

mitlr &: &3’ lwa.ccgl;%xu{s%et( ngftn frgl‘%)‘% ral ! t%g'g%&?lefsraared light

Cl rcul

vahiie tefrd 79 deie g fyarsiagnalgy aeddierdny riar edrrdriggd on the
receiver 19 and a predeterm ned reference val ue.

RS H’@lc]retfé’&q'or‘?r’sq drralrdrntife § S9tEGEAT tq%?fﬂélstion of a
r &feg! lttéﬁjt h'wth(fr% detfiimMdaad date BN Al frared light

rying space. \Wen the contro
C|emmnttemaet2é} rmsnemfltdtaieot iha( fﬁarirarai &1 ranat ttde neflected

ot s A4 E Rt i g Ant i AR PR e

nazztes e Prbsdrtd M mﬁrsatwmetumted:ontrol circuit
stops the operation when reflection of ht fromthe

ha{mms notASdeﬁtl‘é??{fbdman"ﬂLq hé vdthfe R Hﬂeegt%feft%t%h be
f |
PSRl (R ot (IR S Lifla SRS I (AEOMBEED 20 and the

e re erence val ue As shown I n
Fiignfraren Aipht3, rereiver ared dt gim carbs® beon sl e of

| nfrar d | I%{j\ éefl ctivi f%,ﬂ%% efr?ngtrfe;rs t%?Sa'}#gévl?% 1Onfrared

atl:@}hﬂ e@éée@v&@rﬁg orhstsraith nerrv@) |3 f ackhe foumbey of sets
t he dryi ng space 6 ‘that is opposed to the infrared
to be arranged can be determined according to a requlred
detection range.
[0022] A detection signal from the infrared light
receiver 19 is input into a control circuit (not shown)
including a micro-computer, and the control circuit
compares a value of the detection signal from the infrared
light receiver 19 and a predetermined reference value.
When the detection signal value is larger than the
reference value, it is determined that hands are inserted
into the drying space. When the control circuit determines
that the hand are inserted, it causes a current to flow to
the high pressure airflow generator 2 to discharge fast
airflow from the air nozzles 4 and start an operation. The
control circuit stops the operation when reflection of
light from the hands is not detected and the value of the

detection signal from the infrared light receiver becomes
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light emtter 20 of the hand detector 8. In this case,
since the hand detector 8 is provided on a rear side
inner wall face of the inner wall form ng the drying
space 6, the 10 infrared |ight absorber 10 is provided
on the inner wall face on thegofront side. The
infrared |ight absorbers 10 are provided at two
positions different in height in the case shown in
ig. 1,.an | emtters 20 are

! gﬁﬁeaﬁgg gs %e o§§8s¥gE@8'the two positions. The
150023naredAbighbwﬁbSﬁrbeg 10 ks Eigvidedaatlnmtyrad light
portion of the inner wall.facge forn1ngethe dry

spheerBernaP rhosgppplEared Lfgntnrral tﬂvgﬁv A eatler

Zghﬁﬂ Eﬂgtcé§eh§HQ§nanﬂntﬁbg a%soEB@EYﬁEraEE@ hRAghsedis
t absorber can be provided on the whol e inner

m@tbvﬁaee ﬁoratngeahe dr pont}i@ ofaes énnakt Weddhface

consti.tution i,ncludin e .hand, det e

il FRSnERbtE: BBRORT6 PRSeEhopkROrsE, RE ch¥oantrared
smmgntiemEtgerlzopbmrahesahadoﬁehaeﬁodeeectmnstnas bese,
arranged in the dr space accordln% to need, for
eR4RpPefhej hapdyde ?6 Prdfr é&t PERVISET] @924  rear side inner
P ra h n dyLhgh b 1 a

e RaR o Sy PAeE edd o ReRb, PhegdrtRg] space 6, the
absdmetadcé;ghhdabsowanrbéOfaﬁnpdobydagpbylm@ealvubarwall

terial th den e ¢ ncen ati.on _suc C

TEREE Bnobher hoBtepiat or AL iARARIRE T3ghR abscdonté 10
aa%@ geeRpiaekoat EQ@2§bshmlbhe dbFrerepmstint heiight in the
reflection fromthe 1nfrared |ight absorber 10 is

réé@@e@hmwenlﬁaﬁég afe Ao0 thgsdnfadrafd lighitaesdtters 20
lght s 85 g@@mgbya%antb%n ?% s%%.t'n&%%r%%o ?%Eﬁtlons The

r ecei ver en the hand S |nserted
diyifrg repade gt Bbﬁb&bb&dlwlghtp&pwndemeamnbmawe@ portion of

light em tter 20 lected by the .hand 21 t .
| 'ﬁ%@t S5 gto HPHd. ARPAT S0 TG e CWIAE 57080 & AP 15

?p@s@ﬁ?&%CQ%BUH%Er%Q%@IQQg%& e te@H POl i@l ke tcase shown

ects the presence of the hand and starts an

op@réﬂ@Onl However, the infrared light absorber 10 can be
provided on the whole inner wall face forming the drying
space 6. Although constitution including one hand detector
8 and two infrared light absorbers 10 is employed in the
case shown in Fig. 1, plural sets of hand detectors can be
arranged in the drying space according to need, for example,
in a vertical direction.
[0024] Preferably, the infrared light absorber 10 has a
small reflectivity to infrared lights and a large
absorptance, and it can be formed by applying a color
material with dense concentration such as black, or by
using a substance or a material having a surface with a
deep color.

[0025] In the above constitution, reflection from the

infrared light absorber 10 is reduced when hands are not

inserted and infrared lights are hardly input on the
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[ 0026] When a person other than a user of the hand
dryi ng apparatus approaches to the main unit, such a
case can occur that, when the infrared |ight absorber
10 is not 10 provided on the wall face in the drying
space 6, infrared lights from@he infrared |ight
emtter 20 are diffusely reflected in the drying
space -6, and they are output outside of the main

u?h%ra??ﬁ @Egh%ukeggib@Erﬂﬁ?d lh@lt $nkOnahlie 2auLS deiserted
arereflected by The person, so that an 5 i mpr oper
oparat ths deytagsepacdheén aefdketedcédighitugrioor the infrared

operation start is.set higher t revent the.inproper,
opePati RLELRE goc&ﬁvéﬁgﬁgﬁgﬁdtgéﬁﬁS&u ?ngngéwg%hg%bﬁnput
refkeckihen 1hirght-caust ghe ireceeadeed 1and st theulth® in

e
narrow ng a hand detection range. However, when the 20
i Mficapednpugler abvatiesr on) the soskiredd CFcHe wejects the

face in th [ p that i o the

| REEseRgel Pt ot RRAED ARG, Bedds, b RIS TP

i golnardl y owhet at @ertshe @utheirdehaso at haste ra ofe ftdree head
val ue applied for operation can be set, | ow, and the

h&Fd 186t 8PPRSHE anGEPEARCPES (© e fgn [0927) SKHety @ case
conyerid-anak nhand (Sele ¢iHeon neshel 1R dusorde® 1 is not
system where an infrared |ight emtter and an ,

i pocenrieiéd ioghtthree igilderf aaree idi $hes S Yomadispacs &, infrared

pqsi tions._ to be appased : [ .f f ] -
oy s 7, PAL 1 308 B B pgoeny
| Heglddtddnd il itgld dryitrhe sprreid erandartthean aopeerattiprt

is started. In this system it is necessar

prostisdelenaifd the &aisY bt ra A rith S| YRt fadfargd Lights to
Sifge, %t%:@el W{rtlef‘l%tf&i }k{lﬁ_tq{é“ﬂ&sﬁd?ﬁceso khat an

respect lve _ er nor e, I'S necessary to arr ange .
t Henprivgred: dhetesttoran drsowrriisdte ndtheres tue fatpnge value for

excell ent detecti,on. Wen the above arran f
adBfted 1 i@t 19 SSedbdFy 1O paﬁer\éenng:e%mhr%%pper
dIRAD A 18 IO tdSHvéntiidi £l thecidquiiCtan samount of
partially closed to have a good detecting position ,

f orefhentiinn didpemistorpe tigreased and 1t results in

narrowing a hand detection range. However, when the .
infrared light absorber 10 is provided on the wall face in
the drying space 6 that is opposed to the infrared light
emitter 20 like this embodiment, light is hardly output to
the outside, so that a reference Valﬁe applied for
operation can be set low, and the hand detection range can
be widened.

[0027] As a conventional hand detection system, there is
also a system where an infrared light emitter and an
infrared light receiver are disposed on discrete positions
to be opposed to a wall face forming a drying space, the
presence of hands is detected by interrupting light to the
receiver, and an operation is started. 1In this system, it
is necessary to provide hahd detectors on a front side and

a rear side of a main unit facing the drying space,
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first problemthat pressure loss in the air duct
increases. Since it is necessary to arrange the hand
detector at the uppernpost position on the front side
of the main unit to 10 have a good detecting position
for stopping the operation, tikere is a second problem
that a hand insertion position nust be set higher,
ﬁhich results in ower usability. [0028] Since the

ed;yni;tagil ei.t.her
e AR e L e L
hagdddaeeetabrbaaeduad the nekkzéetsi ao ayhuewp eacellent
structure around the alh duct can be simplifie

t Agtectdep -r cHBERi bRecAROBE AERADYETCRTd 151 89%’58‘11 ro§dnce it
I st RecRibkardueh G2RabB@el ¥ReOVAAd Hoeldnd @Qt%ﬁkﬁkl&lon
is not required to be"arranged at the front side
uppemao$hepanm|dncxll@fpz&tnﬁélﬁade@ﬁﬁttOh@W@@e@ goed

n be arran ed i.n th_si YN

AR 2R R BeR Y upn® FAE T 1 ! i aTibid HRAC 15
l&1¢%Qbp&bblemA&h&howmeBﬁuEbglo&s &memhwhanraddan(ﬂﬂdreases

size of the main unit is nmade | onger |ncreaS|n
' ﬁénﬁ@nﬁér 18 NefesRPEY 5Oy RE TPEGE: \F@res% aiton @F the

Ip'e%{otshe &tsgrti o?00rt 'E‘?leh %n‘%ets%@é Yk rtzhréQ @na(ﬁﬁ PRt to

rying space 6. [0029] In the above
r@falve]E:tal @qu;é@etadtlalgdlpgsarm@n kfe:trv\@etropm@gf rtdyet ofiegation,
ace and the rear . sid e r
W?)l,"] ﬁ,& &ﬁa@e sgGoL é)ﬁ:gb? % %s'rgexlt’{:g.ré?%osn.tlon

smm%& pedisfftemaneed, nmlroelf Ir%Gstu:L(m; am)uniwem‘ usarb‘:rlarte;d
hts froma wal l face bet ween a ti ne when hands

28dd andinas rdavkenchasdechr Gan O A addqd é’dutarlly
lgf'e'ﬁﬂgf36né“$fiﬁﬂe‘%faqﬁﬂéyaéﬁédﬁiﬁHEjﬂggfﬂgiHe‘Hy

reflection type ves the probl ens. However
i factcdpe: irgy Sﬂmdmrknbtdmmum hexdldd facddhe scefigation system,

(about 40 to 100 i met, di ff
N ST SHSUG GRS T MR e (FOIR LT g bo that

f e thataren itdie ddfmp e iz handmdnrd 9uefd ebsndin the air
the time when hands are out cannot be secured

sfdtcican e igwpnavad an e dlanchided@ @@y ¢h is not required

to be arranged at the front side uppermost portion 11 of
the main unit; however, it can be arranged in a depth side
in the drying space 6, as shown in Fig. 1, which results in
improvement in usability. As shown in Fig. 3, even when a
lateral size of the main unit is made longer by increasing
the number of infrared light receivers 19 and infrared
light emitters 20, the hand detection range can be set in
the drying space 6.

[0029] In the above reflection type, if»a distance
between the front side wall face and the rear side wall
face forming the drying space 6 is long (about 150
millimeters), since a differende in a reflection amount of
infrared lights from a wall face between a time when hands
are inserted and a time when hands are out can be secured

sufficiently, so that provision of a hand detector of the
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sensitivity cannot be obtained. [0030] One approach to
solve this problemand obtain excellent detection
sensitivity, in a hand drying apparatus 10 where the
di stance of the drying space 6 is short, is to use an
infrared |ight absorber whose yYZflectivity is |ower
than that of hands, at a portion opposed to the
}nfrared light emtter. [0031] To inprove insertion

[ ar te
R R R S A
panetarcandetheennnhe walll facesf dsnshgrtt Hebduyi 4@ to 100

a 6 [1. W h .det ect ,
SREGE.R MLl Vhen hond.dsiectons o aianged o Bune o

tEﬁfa?ﬁ%@ﬁngleﬁ'i:\é/e%Bothhfer el 1pzaek Beawdehhehienhahe when
face becones |l arge due to the hand detector on
thenﬂsoﬁme fiasersedeandhitbl témel whepnhaadsr psearugn cannot
in abi it r.ef
h%ﬁd %gpéggosuf%§c6egt§§(ag% gha% %n EP% 31% & d%%%ctlon

can nged uni tar he rea

 faeassitdeialy t:laﬁndltybegobspamedby using a corrbl nat i on

of the hand detectors 8 of th ef |l ect t
t hEOBREr ar e§7F Qﬁprgﬁ%‘r 5&r SO Het &S g%@é’ﬁ%@‘n% Sbtain

U%%Qbhi@%tcﬁgtg%té%ﬁ'%%%gltﬁQQ%%] Rinda $ha#@PdelSn® apparatus

variant of the hand drying apparatus according to the
f Wwhetreetbedidimsitancen offi ghe4 drviipg Is@agedét ést shogti,s is to

d's O%SQEO an Ing h%al5@0@%%r0%ﬁ%%etg%f&e%QHvE%&els lower

pac thi's ca

hmdnd%%e:t @rf &alnasar ladN @e (hoatt itdhe opprafedndld thfeada forared
the front face side of the drying space 6, the
|ﬁﬂ€§¢e@ml¢§ﬁﬁ absorber 10 is arranged on a portion of

theopkd i nnei, Ir fvgcg QPG tFe1dmy %%d[s%%%]lglty when

that IS positio on e rear face side
Shamads Emeaodmnwrtte,st ha,rh:dldsr)deﬁgra@ﬁ@r aougadfe Fheecpase

g% grle%eélgt o pﬁgl;‘eg.f’ c{“t%nt' o%e\’g\” lvﬁlalqT face formlng

S%%@n@ﬂyﬁwgﬂgyaae Gfﬁmdﬁﬂm d@kﬁpmmmd3detectors are arranged
on a front face side and a rear face side, respectively,
the spacing between the front panel 7 and the inner wall
face becomes large due to the hand detector on the front
face side, which results in deterioration of insertion
feeling and usability. Therefore, the hand detector can be
arranged unitarily on the rear face side of the drying
space by using a combination of the hand detectors 8 of the
reflection type and the infrared light absorber, so that
excellent usability can be achieved. »
[0032] Fig. 4 depicts a variant of the hand dfying
apparatus ‘according to the first embodiment. In Fig. 4,
the hand detector 8 is disposed on an inner wall face on
the front face side of the drying space 6. In this case,
since the hand detector 8 is arranged on the inner wall
face on the front face side of the drying space 6, the

infrared light absorber 10 is arranged on a portion of the
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constituted of the infrared light emtter 20 and the
infrared |ight-receiver 19 is arranged on the rear
face side in the drying space 6 and an infrared |ight
emtter 9 10 is provided at a front position opposed
to the infrared |ight receivet319 of the hand
detector 8, and hands inserted near the hand
insertion portion 3 in the drying space 6 is detected

ibX Aelr® gJaE:‘L“it lFQL Xc%‘im%%tt'hte“td %ﬁa%‘%‘ " tt & is

nfrare ht em tt and red I ght
r@@&ﬁw&bnb@ bMIkhelmebhefbamdsdekector 8, mhlle hands

[ rt d into deeper in.the drying space 6 is detected
;1%(; r ans HeSSRGh FPRAEERt i t uti on i ncl udi ng t he

infrar @\d hlan!Blhtd fy"i’i‘i'gt @paF A Jre d R dniiment of the

receiver ared rays A and B enmtted fromthe
i mmemem |J4ngzmntemnt el 12 pearexp 120 et Heatty aHiddr 15efiprence to
tter cej Y. frar BGR
g:; *Fan 5be scr?em%na%%dpfpdo%gir e t?/ %%gr fﬂa?{rzr% rﬁige ti r#% 8
C@ﬁirfs(ﬂlﬁﬁfte\&i\&ﬂ 31)C: ! hrrﬁmednmghmmmlt[wqo Hiid the
case is a systen1mhere haq.s are detect d by
f

i GRS Ad it FECHVe oY i AEN9SShi® AR depr face
framd R, 43d Q:frryﬁlrr%g diid enddd ein Zi(hﬂ'!ﬂ:échﬂl t itk ter 9

light emtter ere when hands are inserted to a
pdisntpusfviidefd arted |ﬁrg:mts p@lt@csn qioges dentthe kmerared

e T O d i 13 s S e Sard

Oﬁﬁfs’ﬁﬂm nYdit e Hhedmd rlafﬂi:‘dnlcghtpo%ﬂf_orerﬁ tJtrectlﬁ) drylng
around the hand insertion portion 3,

ardPaqsos] thoraF e the harRf 1fserdh &Vﬁfor"c‘?rb?ltlstu‘ih%n

ope{ Aty ddjl\r;ﬂw 'tﬁuﬁ%ﬂff&&%ﬁ @‘ﬂgﬁ@eenﬁpﬂé‘ﬁ IO drig redd abhFrared
st oppe en ands are out” [ 0035] Thus, in the

selclcg’rd: erdoi veent, 9 Haidlst |metrh%dlan¢1t¢ﬁft¢ﬁét<d¢ y&‘ngﬂhlle hands

pace 6 a ete ted by. ca tiQn of

PR o TR A (o Sy e cd | bh Wy Rired by a
an@katxmnls’ﬁlr@{ agypd Hhind el tviesn mxmnogrmmtimmed light
5 the infrared light emtter of the transmss on type
arkiiteeT | hang deie i ghraerei Vight HREE S &r {;%frared

aQ§£§§Qi Q&h'§ emitted from the infrared light emitter 20 and
the infrared light emitter 9 and received by the infrared
light receiver 19 can be discriminated properly by
performing timing control or wavelength discrimination.
[0034] This case is a system where hands are detected by
interrupting either one of infrared lights A and B from the
infrared light emitter 20 and the infrared light emitter 9,
where when hands are inserted to a point of infrared lights
-B, a signal is sent to the'micro—computer mounted on the
control circuit so that the high pressure airflow generator
2 starts operation. Since the infrared light A is emitted
around the hand insertion portion 3, even when hands are
positioned near the hand insertion portion 3, the operation

is continued and the operation is reliably stopped when

hands are out.
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provi ded at the portion opposed to the infrared |ight
emtter of the reflection type. [0036] Wiile the case
shown in Fig. 5is constituted 10 such that infrared
lights generated fromthe infrared light emtters 20

and 9 are commonly received bylahe infrared 1ight
receiver 19 in the hand detector 8, an infrared |ight
recei ver that exclusively receives infrared lights
gq%@@@ﬁed f&ﬁﬁ%ﬁ“? '%% %%@ohﬁgghb%ﬁhhkgk,gh%%%sbgn%%rted
separately prOV|deg on the rear tace side’'in e

dipiteg thepdegifig Bpackeentnare, detek tadc bys tcdooter@t ioan of a

(GPRRP RGP T EPAndPSaar 13 B CUEmeEtasn o The reflection

ptgpbd@ﬁdoﬁhthnW&bEeﬁaQﬁgh%|@%c@g@ekheah%a% f*e®i%a48on of
in Fig. 5) provided with the 20 hand detector 8 and an

|ﬁhﬁa#@érﬁﬁgﬁtlﬂ@@é|¢@ﬂt¢ﬁétofré@@|¢@§msmﬂﬁ§ﬂ@@.WW@wtgnd the
f&ﬁ?&%&%de§95g '%%ceQEE%reth%QQBf %@Fﬁtﬁ g%% %} fﬁg% 10 is

at a portion’(onthe front face si
opmoyededoatheheprmsnwa iopboakeed thi ghie &lﬁ&b&@dwuaght
t he . g §|ng Qg 25 |.NDUSTRI AL APPLI CABI LI TY [ 0037]
ASTGESERT BEd 6o€§fiFﬁélﬁEn&y&Fylng appar at us

agooseing tentihe Rhesedke BN QR kS gusef Yl 'a&n%t*i%ﬁhoted
dryi ng apparatus provided with a hand detector that

debest $ha3¢ indseared ﬁag@§Su§ﬁn@ramednﬁm@meéhbugmﬁrared light

S LEELaNdcApdl B LALCdolioll 1 6R8LNGLA 1 (HANG e

ng appar at'us conprisi ng pres St é
annghammgeeewa&on9c&nft@erﬁdnaodegeﬁebate hiagh infrared light
pressure airflow, 5 a . nozzle that discharges the high

pF8§§&V§raFPPFoﬁ“C&Bﬁéﬁéﬁgdrﬁ§eﬂﬁéshﬂ@ﬁrﬁF€§s&#§hts
ab%EbQﬁ%@@”%&%h@Ehea1ﬁ&¥b&gd59%%%tf%hﬁk%%ru@'Eahh%%

has a hand insertion portion that allows insertion
aR@prpuklltedy- provatdedawds thed rear face side in the drying

space 6. Furthermore, such a constitution can be employed
that an exclusive infrared light emitter for performing
transmission type detection is provided on the wall face
side (on the rear face side in Fig. 5) provided with the
hand detector 8 and an infrared light receiver that
receives infrared lights from the exclusive infrared light
emitter is provided at a portion (on the front face side in
Fig. 5) opposed to the exc;uéive infrared light emitter via

the drying space 6.

INDUSTRIAL APPLICABILITY

[0037] As described above, 'the hand drying apparatus
according to the present invention is useful in a hand
drying apparatus provided with a hand detector that detects

inserted hands uSing an infrared light emitter and an

infrared light receiver.
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is formed with a drying space where hands inserted
through 10 the hand insertion portion is dried by the
hi gh pressure airflow discharged fromthe nozzle; at
| east one hand detector constituted of an-infrared
light emtter and an infrared 15ght receiver for
detecting hands inserted into the drying space that
are arranged on 15 the same wall face of the drying
space formng unit, wherein griyygg of the high
pressure airflow generator is controlled based on a
détectMOMa$HQWMyim@omppaxdunujcqmgnxsumg and an

infrared_l.i ght absor ber e |nfrar [

o o e e R R R s st i
| glehared el halhyhs pr%sfsairr@%ﬁrﬂaiw,l east a portion of the
wal I face of the drying space formng unit that is

oppose@ N®zzlge thefty sisFharges ddie thedToPrafsuRm@irflow

I h I to
cosra e by? enl A Do, BT RS
uni tarial yirgring rsgpeace ffacenisiglewrnft tthetdmhang dpece.ifsertion

WGP G L TRR o Aie Tiadh A R 4 gHE Of hands and

r afsl erimdd Yoi tirs d &f98md fb@ﬁdehaﬁhél'fe f}mﬂﬁs Iihdesatd hrough
the-infrared |ight absorber. . The hand drying

apber éfta@gi mnﬁ:{@ tRPl’{,ﬂJa?ifmle dr\m& éivh @ LBy pressure
"%H‘?:rf \M]Tossﬁih tgifaarfq:dod GfJgetivity is larger
an

t han t I S use or e i'nfrar ed l'ight'
absorbam ﬂédﬁt'ﬂnelhanﬁ(ﬂaneu;dnunnnHUmtuuﬂdnaﬁrqptxnfrared
claim1l1l, wherein a distance between a front face

TGt SR TR G G off KA VAR s RS T il i Cect ing
4Q Hdd iR S ANt o AhdTd Ay iR esrp?aceloc}@t Tﬂ% hew¥hnged on

dryi ng, apparatus according to claim?2
the same wall face of the drying space forming unit,

wherein driving of the high pressure airflow generator is
éontrolled based on a detection signal from the hand
detector; and

an infrared light absorber whose infrared light
reflectivity is smaller than that of hands and absorbs
infrared lights is formed on at least a portiqn of the wall
face of the drying space forming unit that is opposed to

the infrared light emitter of the hand detector.

2. The hand drying apparatus  according to claim 1,
wherein the hand detector is provided unitarily on a rear

face side of the drying space.

3. The hand drying apparatus according to claim 1,
wherein dblor or material whose infrared light reflectivity

is larger than that of hands is used for the infrared light

absorber.
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wherein a di stance between a front face side and a
rear face side of the drying space is between 40
millimeters and 100 mllinmeters. 15 7. The hand
dryi ng apparatus according to claim3, wherein a

di stance between a front face s6de and a rear face
side of the drying space is between 40 nmillimeters and
100 n1II|neters 8. The hand drylng appar at us

d t
T PhE Mg R ﬁ%ﬁg Bl B 0 WD 2

spaeeeﬁa beﬂweenr4mamekua¢eM®m$ean®frﬂiédnulbmmeueﬁﬁectivity

9. _The hand dryi ng apparatus accordi t cla 1
APt et Eompre: ks ToRarge Bot hear Hoh Tared light
| kpebrpem.tter and an infrared |ight receiver opposed

to each other across the drying space, wherein hands
i nserted into 30 the drying space are detected by

cgoper%hlo d any, jqne fe rar L.l ght

emtter g t 9)rg,flr gr e"‘%&’ﬁ‘%}%ﬁ]@ %eccctgl \‘i/‘jelrn%gp%ogg mgﬁ

ewhbreb.lmera aludtaheehmedtw@emecat dronitt If aceash det taenrd a rear
face side of the drying space is between 40 millimeters and

100 millimeters.

6. The hand drying apparatus according to claim 2,
wherein a distance between a front face side and a rear
face side of the drying space is between 40 millimeters and

100 millimeters.

7. The hand drying apparatus according to claim 3,
wherein a distance between a front face side and a rear
face side of the drying spacé is between 40 millimeters and

100 millimeters.

8. The hand drying apparatus according to claim 4,
wherein a distance between a front face side and a rear
face side of the drying space is between 40 millimeters and

100 millimeters.

9. The hand drying'apparatus according to claim 1,
further comprising any one or both of an infrared light
emitter and an infrared light receiver opposed to each
other across the drying space, wherein hands inserted into
the drying space are detected by cooperation of any one or
both of the infrared light emitter and the infrared light

receiver opposed to each other and the hand detector with

each other.




