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 partiéularly 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 [ 0gR2trASTaBNappar at us that
dries wet hands after washing, there are hand drying
apparatus that blow away 15 water on hands to dry the

hands using fast air %ﬁgzﬁgg NthBgﬁgﬁ%bgg appar at us

have a box fornmed w I'nsertion portionin a

recessed shape as a hand drying space, and air

nozzl es are _arranged on the hand insertion portion.
5 TRECBNECAbzEZIELPare connécted with an air duct 20

c ed t ' e qiohf he@WageRrera &f hand dryin
tﬁgpgg; diggﬁapggﬁgﬁ?agﬁggﬁfflowrinathe hand . yxng

i appatabnspohetohygivateelily bird®ms afdy hamdseé gt washing,
dryi.ng space t he han drvyi ' t f
P BoRBr BRrhLsRASp0R Soprotrley Y GpiEha Mt can

h@@@vbﬁﬁe&h'QBpEQrbE@&aRQo@szﬁidmmaWhﬂgﬁzﬂduuracy, when a

provi ded bel ow the hand insertion portion to be

10 rpeskeadaprrorehesntts fée qXEF3] The hand dryi ng
apparatus are often constituted such that a hand
detector constituted of an infrared light emtter and
aBACHGRaUE® RRFht receiver is provided on a 30 wal

oft O4Ade. i s Pe SERTG A1 g Epaba q s MUt GXAE by (he
handhidet etthere fast raidd |awiry digsharged tissedobow aaway
detection signal fromthe hand detector. 2 .

15 water on hands to dry the hands using fast 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 oOn the hand.insertion
portion. The air nozzles are connected with an air duct

20 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

25 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

30 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.
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[0004] As an arrangenent systemfor the infrared |ight
emtter-and the infrared |ight receiver, there is a
detection systemof a transnission type where the
infrared light emtter and theg infrared |ight
receiver are 5 respectively arranged on, for exanple,
a front side wall face and a rear side wall face

f 96gbgght heAQagg QH‘EH%eméH@CﬁgéQeﬁ\? £b@ PBcORPESEE el 1ight

eac er, and presence of nds i s detected based
oemwbeéheandli ghe ionfrheedeteghér reseivater thptredisl @

the _detectin stem of . the transm ssign 1 pe, .

HORECEF - o8| gt EReor nfir BFBASIT gHECBntyPer "Ll Y e infrared
i n{gRtedmi tEBL BREEtMEr iAFeagetanggitatrediefiferentre :
positions, _the structure of a main unit of the |
deeeReFh§veY¥t eRFRBICEORP) i EQFe8XaTRILEN GadsetsFdifiea wall

P eq),8s,| ageqkn e € rbORS nlgN tAR & dGlys
DO ' PERESSEdblua b CFRUER o ORE " (A Bl yin
depaoensoladi sol bsespackadd tdekrechootbera amnef [parstsedhce of

l'jght detegtion type where an infrared light mtter . .
ahgngﬁ ?ﬁfﬁﬁ%@&tﬁﬁgﬁﬁsﬁgcvagpeFﬁﬁf gé@%@? aﬁ%? receiver 1s
i ngeetedptBlo arhandeduyicBgtSPICE yakemoranged wiardie ssion

same 20 wal | face. In the Patent docunent 1, such a
cbHBEi t heWeneri ssaépproyle thararrd Laohir sitteas and the

eELEESEeang’PH? r%@%&@%?d Ekg%Er%%g%by %'Hf@@ék%%ﬂ”bositions,
the sane wa ace are ogllquely imed on a position
behewsandctngsedefan aiain omtltetof $het i@ttesxthary system is

detecting range i s limted and 25 i per operations .
AFETBLEGaAEad BVAADI L2358 SHRToPhEE OB dh & Jebr e In
t BecBandedn ¥isa9 i APRAT Al WS GRRRT 03GNaR @ ddeS ilBidkt of the

unit. [0006] Patent Document 1: Japanese Patent
Apphihcanidn Lai d-open No. H11-318760 30 DI SCLOSURE OF

leENgHON PB%%%%M.Egc%%e§gLYE%i%¥lE§%§ Mwﬂggéj&etector 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. 1In 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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[0007] However, in the conventional hand-drying 3
apparatus disclosed in the Patent docunent 1, since
reflection of infrared lights fromthe wall face
formng the drying space is nGt particularly taken
into consideration, infrared lights | eaving outside
fromthe 5 main unit due to diffuse reflection thereof

Ofpbdeatl aibBEESEE ThnEnbhBaExkNaoERARS NCT Ga%ke
results 1na high possibility that, when a
peesbacoiber ofhanfaausdr lafhtshérbandher wald deyear dtcusiing

agﬁro ches to the main uni roper. operation
octh

t,
CQT¥GRE PRACSI M8 PPENPArEAGITaET Y0 taEdots the

pebsondardtsbalt $nardi-¥undigpekalic@Rinl0RR]silde tH®m the
Pat ent docunent 1, although a reference value for

coapar Bdh diehta dédéused reifdretinpeidiempats ogetthe wall

hi r - u [ rson r .

TE80E] cbhARNE KALUEGELE UBLCHNTCE BSESONAR BAAYs in a

canghbpossibiiieny ahper, saheappr pactsoar @ume rt kdhamian user of
However, a detection ran%% f hands_.is reduced

unj t. .
L bBenARAT BRYBPT SBPEERGUST SPRECPEREFeRCe Wi (F Fprnit, an

CQHE@&béQnogEEBtgonr%%%h%%dshbﬂhkthtQ%@1Iﬁth h&ceiver
hi gher. [0009] The present invention has been made in
viletieots 20et herabovendandanas andahjied arsy@tovide a

h ying._a r i.n ' i Mar opsr. at j
RS an R Rk SRk TR O IR e ronce
otrhetet Ham aompaticonesithear riloe ia@paridighs damdtdrwiity is set

makes it gossible to achieve a _w de hand detection
r AhgBer 25 hRRARSVRARCSOPYRNBEERIBIEEMY REEFCTFRIYIGAEhes to

tPRcaRaYR BROR| e RRdvER tAGhSWE M@ paRIt8PrS that can
according to an aspect of the présent 'invention, a

haadudr yheg appersbos appeioadés aa chingh fhreegtaire Wikt | oWlowever,
2g r ggg\%’rc%g%% %%%fgieg %rfe%atn%sg %%e rraetd%cheicpqup "B Rl Frow by
setting of the reference value for comparison 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 drying space

forming unit that has a hand insertion portion that allows
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nozzl e that discharges the high pressure airflow
generated by the high pressure airflow generator; a
drying space formng unit that has a hand insertion
portion that allows 4 insertian and pulling-out of

hands and is forned with a drying space where hands
inserted through the hand insertion portion is dried

b h e oW arged.fr
Rt et DR SR
oﬁr@hngnépacedwhégbthaﬁustehsamdednthmBMQMedhd|nde
recei ver for detecting hangf inserted into the dry

spager that BPEtéPPaﬁéeB‘r&ﬁ Ry &$afe DaN PFESEvSE tat"ntéT Low

daYEBHarégacfrBﬁrHh@gn@abﬁe ;WagkeiR Q%b%%n%n@fﬂéﬂa detector
hi gh preSsure airflow generator is controlled based

opomstetutefonfspgnahfreredomighe leanid teet é@tdoran amfrared
re*éﬂ£r§58 1begh%o§bﬁ%%gg ﬁ%h%% Infr %% ed %&o the drying

ectivi 'S Smal "Wanads “an
abpatbsthaf:r aredakirghyed snf azme@am atallleasicea of the drying
portion _of the wall face of the drying space_ form ng

uRPECet RREMLIBIoHRdSed WRETRRE PRAVAPEd O fhe &gt é}re(ﬁcsure
therhagg gégeQSEQQtQE cBREECT 18R EH%eHN%%NE|@MHEE¥EBB signal

According”to the present invention, since the
| Aremr edel hght dbsecher, waose ainnfindred e Q,mght absorber
reflectiy

e SELABebe el LBl R g es L A R IRE R that of

faeedeppngedbkorbBe infiraaead 1ilghgkt iemfidreded r k& dreast a
space, forn1ng unit, infrared lights emtted fromthe
i RPFhied PEghheekPliefagere Ofshet AFiad Frassorioading unit

t@ﬁatniga??goggao geEheSQn%?%&e%sl'g&&o%ﬁﬁﬂ%g?wgf(ﬁﬁ% hand

due to sere Iectlon of Infrar ' ghts when a
péesentotrher than a user of the hand drying apparatus
approaches to the nmain unit can be prevented with a
hi gh accuracy. Since it is unnecessary to nake the

hapgrcdebectruen 1hgrge TR row, which is different from
t?SOll] 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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30 conventional technique, the hand dryi ng apparatus
according to the present invention can be used
confortably wi thout stopping the operation thereof

during its use. 5 BRI EF DESCRBEPTI ON OF DRAW NGS

[0012] Fig. 1 is a right side cross-section of a hand
dryi ng apparatus according to a first enbodi nent; Fig.
2pR$ER BEHERRDIEON agr aRnqfinGRe hand drying 5

apparatus according to the first enbodinment; Fig. 3 1is
al8@hetmt i cFidgaglamsok thghitasddér ynn@s—@@m}m@upf a hand
a cordln to the first enbodinent; ht

SR8 o dRbE e Ran bR oA TRE: S Sl mhe SRR Ho
appar arug. agcogdhngchemalie cf bisgrit &mhatieenind and/ing
Fig. 5is a right side cross-section of a hand drying
apBRPARLYS aBE6PYPARIt §Ca tEEC SR SEnSBEROEMEnt /

SPLAN NG §5 LEEERERA ORI YRG R, ob H0 hdhn ol d@lrhg

unit box  memnber H gh pressureairflow generator
Hapdaratest aonopdinigotod thier figzz] embzOlifeBdse 6

Dr 7 F |, 8 Hand d 9 I nfrared
oy onfiBer | 38 R0TFAEaPae, &) CANSORbOr oS i 1AL Lant of

]P@ll‘lé 83n&r arpageg apparakﬁs%@ld@r@q&tgalt@erthe15flA_dsrt
Ilter
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]

1 Main unit box member

2 High pressure airflow generator
3 Hand insertion pbrtion
4 Air nozzle

5 Base

6 Drying space

7 Front panel

8 Hand detector

9 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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30 16 Air duct 18 Air intake port 19 Infrared ray
receiver 20 Infrared ray emtter 6 21 Hand BEST
MODE(S) FOR CARRYI NG OQUT THE | NVENTI ON [ 0014]

Exenpl ary enbodi ments of a hangl dryi ng apparatus 5
according to the present invention wll be explai ned
below with reference to the acconpanyi ng draw ngs.
gﬁ%e that, the invention is not limted by the

odi s. [0015] First Enbodi nent A hand drying
apparatus according to a first 10 enbodi nent of the
present invention will be explained wwth reference to

BEST MQRE (§)g. FOR GARRYENG OYT TR TNYHRTION
CrAss secti ang ppar at cgotdhag

%e |rst éﬁﬁééﬁékﬂ ﬁ?%%mggtingg gaﬁén% §n9V|gmgb9aratus
‘Hnddrdﬁngftd“ﬂhb‘Fmeﬁﬂmﬂ irge 00d8] Wikl shewaxphafngd below

the h nd dryin arat us_has. upi.t b
%ﬁﬁ&ﬁ¥'H?é@ﬁgfa%?%%%%n%l?%rﬁg WlngsreagéFgcghat the
OiH{\?énﬁ’ﬂ% i angb@ T1Rntepape! tHef@ﬁlﬁbﬁgman’Eéont face
outer shell. A recessed space serving as a hand

i &3] on p%¢¥$ﬁnﬁmb%ﬁkm%P€rylng space 6 is formed on

an 20 S u e he

recesgggplé%d% l§6f%€§epgtn aﬁb%gggxggﬁggs%aﬁér%;th

QMMbdﬁmhﬁt op etiesl pnds@andsnvantben|wséltbd ekpOazheA with
gh pressure ajrfl e erat r2_is a senbled

rﬁﬁ?@{ﬁﬁ?ebB% hEdbe g gﬁg a>hi gh*Br esstfe al%th Sige

2or gepes et efoPyot hg Héﬂ&l AEosaYr 8pphkhkaw gererdioyg 2o the

is guided to air nozzles 4 provided on a front side

V\éitst a@ebo@MeratrearlgsdeZmanpl Baa&eaPdaRd ViR¥ShQfdparts of

ertlon % 3 via air ducts 16. Fast airfl ows
a?e %n%c% ?ron1the
[0016] As shown in Fig. 1, the hand drying apparatus has

a main unit box member 1 constituted of a base 5 forming a
rear face outer shell and a front panel 7 forming a 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

pooling the collected water into a drain container 14 via a
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air nozzles 4 into the drying space 6 to bl ow away

wat er on 30 hands inserted into the hand insertion
portion 3 into the drying space 6 and coll ect bl own
water in a water receiver wth an inclined bottom of
the recessed space, thereby pooling the collected
water into a drain container 14 via a 7 drain port 12

arded sbraNibneLifed Laneh G4y i LA038),H dig) nage

i pe 13 that conveys water i S connecte drain
p6PP182. Tha dmaunagenpapeeﬂBl%ham1dmmm¢yyﬂwater is
5 conveyed

C that coll ects water

g?%ﬁ%ﬁgFﬁe g%ﬁa§§abpp8°f§ il prJWPdggal?h§OQﬁ%%Q?r 14
cwmthlaﬁro@éncaanbaldékaghﬁﬂbQuQﬁ Eﬁ%&n%dﬂlé@¥%(y%
thereof in forward and backward directions. The aln

confurhes thrpygpr sPrdddaineearipepidblic pPrdvites. The
dgak N re.made from chem ca
reS|s?a%?H§%hH§E iése?gs%% 8F£gﬁea 9fe,yaﬁ3 Sy @aﬁnd -out
éh@r@aﬁeunuﬁongardibdddeaekgamu dakeehdlnsqQr e drain

I' th heddi t ch as
At b ho Lt Coe PR TORe) HOErne. eHSEADRGAGEh | dhe drain

I con

C@@mt@gn§ﬂ0h4a§nalEHQ'MﬂhoékgemﬁeétEQQmF%heﬁﬂ%lﬁe%eEQStant
or_anti-bacteria agent is inpregnated in the 1§

f2Re @%@n¥%§lnh@rdEVEnglgpacena theyt kan bedadEB@@dOMSlng

f b b hi
Sheld aChes,0n.eraSLaNbY, O PPELeL 2scangle AELLE vacer

C@M@ddimgedo@tlagEEhbhushlQS&lHBhObaé@hb©at§ﬁ@ B #Fuorine-
3?d|nar omutator notor or an induction notor), a
% n WRELTE FAREIRF| §BSht A8 DEtBRGYM esddgocerting is

b i ddr 88f apr éﬁﬁﬁlﬁgcp¥riﬁ ﬁghgr9§hhﬁ g%%d %Rdthe

it 1s E;OVIded ust belowt |nser port
F3Hl tace ehbodi nenthe G@Yemgnspananévabolfhdenaéd&calon of

SHeLLonuBnL O, o Dlovel 208 prelerence e ot
nEdied] 1, wiies enidie prés$@f@kslpexbw1§eﬁ@9atéycb gisf
Vcloanstldte&taé:c?agllf ea alljé kf)lrllléf?{eg-samotor (which can be an
ordinary 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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[0020) A hand detector 8 is provided on a rear face
side of the wall face form ng the drying space 6, so
that presence of hands inserted into the drying space

6 via the 30 hand insertion pogtion 3 is detected

based on a detection signal fromthe hand detector 8.
The hand detector 8 includes an infrared |ight

e r r e - bage

ELOE SBFeERE, 20 ahhBhEir e Rbas EFEh¥GkepRipR 150 are
emdlitiesd 20aandlibe |nbtasadwhbghhateheﬂmerthg apse board,
nount ed, a hol not shown) that holds the bas .
RRY ® CARETa ea§e§ heyBt Eheﬁnyrﬁﬂaptsr@9§ﬁfs°%agéﬁ drke
tPEo i gﬁte}‘:iﬁetsp epher amowgnérahlsﬁm@s&bﬁném 88l 9 fehrdd light
infrared light 5 signal. As shown in Fig. 2 or Fig. 3,
t hieghahd dASeahgwn81n|519r09|QédFmch3a s8e bpngr detector 8

pl ur al s ,of frare ght 0 _an

i Br et Egnys Fcar bEF s k30, PEIbes SRRt dataansgy 1iont
fatettand 20 ad@plﬁfﬁadeﬁemightcQ@&b&b&tsoﬂ90hr&anged on the
reflection type where light emtted fromthe infrare

| $YRe Wiéleﬁ?F?er§n§OlFsag@PFécFegeB§Cﬁoﬁaﬁgn?fl§ﬁ&lon of a
therfettechodybbolthels GeLRE! BHiRY i oAl iRkedrlfidiied 1ignt

receivers 19 so e presence of hands is
demetteds goozi]raslsnoan by Bi ang, 2ihendandedareddestted

nb S ted set .of i

CRTARE, 18 50kRbbRonY R e s ager AAERT petbivers 19 s
i theanthe p@esbht@t@a ahnpkuial dseksteld.i nfrared |ight
emtters 20 and the infrared 1|ight receiver 19, as

sh@Walin Fi§s showRelpufber 81 $beshand Fet&tamgédn e
C@Qn@@i%ﬁEFggggngggeoBg'ngEgr@erQQ%&e%mf%¥€¥§'ZU1and the

range. etection signal fromthe infrared

,Ilgﬁraredcéﬁght t@cesvempd®, |nt01a comt bel coinsduittuted of

clu i, - t dt
CBRuFat ErFeupt 1BSrateds TiahY BRTRH e ol gy infrared
siggat bteemitBe hofrasednokinghh m@el Ber t%eamima)er of sets

pr edet erm ned reference val ue.

to be arranged can be determined according to a required
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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25 When the detection signal value is larger than the
reference value, it is determ ned that hands are
inserted into the drying space. Wien the contro
circuit determnes that the hand are inserted, it
causes a current to flowto the high pressure airflow
generator 2 to discharge fast 30 airflow fromthe air

nf zéégs rffarzfmt est]%]ge &ge{, # on. The co_ntrol circuit

e operatTon en réfT@Ction of light fromthe
hamm@s]s nqﬁsdﬁm@ﬁﬁeﬂnanﬂgthe val Begof 31 hen ﬂafeatbdnllght
signal fromthe infrared |i recei ver becone

| TRRFTRHEAL Q HEI9BE cFRRERLGAI héghF oé%é}e%lghwnlﬁnsmaller

Fﬂgan 1tﬂ9t Rg. h%ud@nah@ff_ﬁ&@dabbgbﬁs @9%9598& 19gwhese s
infrared light reflectivity is smaller than th a? of

han@wl@wmiaha@tab3@$bsa|n©raxed bfghnslnnSrSWPﬂéviééé

| east ortion of a ner . wal | fo n
t%% ] %h%pﬁg%l%gtﬁ%?c?sgo%gogeﬁst8PPR§8§n ra%e Infrared
| 1pdit et teer 200 0b£t bRehRAAddEEEEEOOr88 .1 NThhithisasese,
since the hand detector 8 is provided on a rear side
i hese e | hendedotecheri Ankdf RéPVlﬁégnPﬁgatﬁéaHrﬁﬂﬁﬁ inner

SPf Pacéh@flgv%ni?ﬁé?dwglghEo§ﬁ§H?b€ﬁe19r¥§gBr%ﬁb@%d6, the

on the inner wa ace on the fron
ihmfameddllg@htaabsobbes 10 1arprpvmdedednath9m@nner wall

sitions, dif ere hei in_the hqg

Phre 190aHe (bR hr pifed | POk ‘Birreers 3gntapgoorBers 10
a&f@n§§§v§@e@3atotbg Q@EQ&Q@nEOdihgeE@ﬁthﬁlhb@@&t The the
15 infrared |ight absorber 10 is provided at on

per$¢ ophefn iheFignel, wanf tueeipdrarag LAShE: ;?fnﬁ@qters 20
2%9§ﬁ ?ﬁéﬁ@éd'§o QgpgésgetBBbg% elntpargd EM@hbo%Tﬂﬂﬁﬁf The

ase shown wever, the infrare
| ightaabgol beht 18bsanbbe 1prmslpedvmdedhetwb@ﬂg ianpertion of

"B (35S LRI abo S8 2P shace & ooy
'Qﬁﬁéﬁgg £bggﬁeabﬁ9kg§éa 19gh¢ empkexed2ion ihheéheCa8®e shown
shown in Fig. 1, plural sets of hand detectors can be
in Fig. 1. 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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arranged in the drying space according to need, for
exanple, in a vertical direction. 25 [0024]
Preferably, the infrared |ight absorber 10 has a

smal |l reflectivity to infraredQights and a | arge
absorptance, and it can be fornmed by applying a col or
material with dense concentration such as black, or by -

u§h@9a§e§up§?ﬁﬁcﬁe851§egaﬁgr'aWhQﬁVtHg ﬁa%ﬁr@§0§§MﬂH%erted
a deep co 0025] In the above constitution,

remtecthemdfyongt heaCﬁ nﬁr aredlepghﬂ abgbitb&rom t|h§ infrared
duc d hands.are nsgt and i.nfrar
PO E e Rar Py Rbe 2oherRE Ry SReTRApN IR pe trput

r e6€bVeRe 19aniI€6dt meghandeaélkzsrl nser sed thiamt dzhtehe
drying space 6, reflected |light fromthe infrared
mgﬁifogﬁﬁr\wa?rzmwgt?@f PBCEBE BPNERELh&RTCHE &t fepgcts the

{ﬁg@gen&QtSftgﬁe'Hgﬁarﬁgdl%QQEtEe%ﬁ'%ﬁﬁrk%&o%p t hat

m croconputer nounted on the control circuit
dé@@26$ t heWhpnesepeesof phbehattaand @S@ﬁt@faﬁhe hand

Wh h
YRR aRERP R £ e AP BR 2E e S ap b ol n oy i iyl a case

uaah 08YGH @hsasewheantdecthfirhakd \m@rmtt fa(bsld’tfrfearrem is not
i ght absorber 10 is _not 10 provided on the wall_ face

i REe¥iddafyPRgtBparals, TpRfr dnedhel dgWIEY SERThE ntrared
{Eg&gEgdfkbﬂhkhgnghkgﬁgéghﬁﬁﬁh@'eﬁﬁ%%%% Zﬁﬁfhégndﬁkﬂdbely

ryi ng space ey "are out put outside of
thefhabnednin,thaddthénguspupe|@ﬁram@dﬂhqyﬂ&¥6(puﬂnu¥

out are reflected by the per th t 15
|§' g? eFEtei BAtfis Y G$e&np é’l‘lrsc?gfuer gﬁlc rnarﬁd lights to

feﬁe @ﬁeegaboarét gelrlesteet Py @y dersprgvesd diier an
i mproper operation |ike a conventional technique, an

alBOREPeE OPerREGONOA S| ICgRSefust WHET ric redSd® Ry yalue for

MR REF ORI 88 e

t bpewaklohatekiena conventional technique, an amount of
reflection light must be increased and it 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 value 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. In this system, it
is necessary to provide haﬁd detectors on a front side and

a rear side of a main unit facing the drying space,
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the drying space 6 that is opposed to the infrared
light emtter 20 like this enbodinent, light is
hardly output to the outside, so that a reference
val ue applied for operation camh be set |ow, and the
hand detection range can 25 be w dened. [0027] As a
conventional hand detection system there is also a

Skﬁ%%‘fﬂ@c‘@l@e@yan 'EnJﬂt@{e%qndfeghtli?qgﬁ%@éy% %o arrange the

infrared |ight receiver are di'spose
p@@lntdl cled eato rse aoposkedheo noavdlds fiaEeaCfmremenge}acellent

[ sRace, he resence of hands is, detected
|ntgﬁ%ﬁﬁlng ] %gﬁpt @quﬁﬁﬁﬂﬂﬁem?ﬂﬁ1%ﬁ1?)?ﬁ%ﬁ?bnSlnce it
| 4 ssthaldegG.adyn ttd‘lla&r%yﬁeerﬂhé tharld QERSESF Yatt Oa position
prOV|de hand detectors on a front side and a rear

sMBE TS themaily WAt fdcindy tifd 1ot yilmpapdee have a good
r@%&%@t‘l‘ﬁ%‘ osTWItRE AT es&: t:%dqiozzl Yidip, ARAIE s 4

the handd tectors aroun ac i eve
eiGeISItem)trobdemed:thla&n P r\Wseu rteh e o vien aﬁteamgenedmct Sincreases.

ted si.nce it IS necessary to rr nge.t he hand
dg L&€or Catt Sa BSSSSSRSY §QMﬂ£%§ﬁ gtector at the
papbleaioy tCchrsad itd Ravernd geetht dﬁ.tcf‘é:tdflg:k@%ﬁéirﬁ)rhnlt to
for stating an operation, there is a first proble

t RaepPeg90Ce dedes ting o sditd aucion ryanmiang ISt rmeeratlon,
| kS enNgGeSS Y-} gﬁr %ﬁ%ﬂ} tégx%@aan aqlci Ol Ao [}voeltlon

upper nost position e el n
t muse haveed Gdghedst edtiichy feesiltisond drowdopp aigi ey .

0 ion, there. is second problen1that a hand
Egggélon p&In ok Rend %§P BRgHED Rfhidhrdeged tenitarily

| Bnl eWeheus aBiel iotfy +hel QQ%%]t %ﬂfée ddie hand-det ect 4t

can be arranged unitarily on either one of the front
sPdeP&Aadt héer dandsided ety ors badest ity tilte mﬁﬂdectlon system,

det e t.he,refl. ect S
o SRRt RSk R 5 BBl o e
r edact rreducanolme cadhibeV ed hdrereol esflinerd H8srd mdsh@ m rthe air

dyct can be inproved. The hand detector 8 is not

aﬁﬁlrgén be improved. The hand detector 8 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 difference 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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to be arranged at the front side uppernost portion 11

of 20 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 inprovenment g usability. As shown

in Fig. 3, even when a lateral size of the main unit

is made | onger by increasing the nunber of infrared
ceivers 19 and i f re | ght ' rs; 20

RS R dobor e i Heodiertd i R AR £ hif ene
sma@e;aﬁxce[ AA9]ledm dHee vdlovera@dd ecd ismo:ttypeab@ﬁt a40 to 100
di stance between the front side wal]l face

ré&r%ﬁ%ﬁ?%&ﬂ"' FHEE forth NP IHE At Yy %%gﬁ%c%l?g amount of

| ang: (aheyty 1al S l{Heteis) . fa?‘éé‘cﬁe’@\/véiélfl f @lﬁ@nﬁfmé Nwhen
a reflection amount of infrared lights froma wal

f deedretaseseirs €1 el ilteh Handsimeyrwhemskaneés ane aut cannot
ti.me when hands. ar can be secur ed e
s 65 math e P A S artel dox UL 1LEE B L ¥etion

1 efdragitd o fy pearsad v ase tdiec probd ems. However, if the

di st ance between the wall faces is short about 40 to

10803 1 né%reer sapp@arrcbe 50 dT PP RS | }ar%blr%fflr ¢ ghtain
a@%ﬂglfg cé;égﬁéi{féi%§helﬁﬂalh£§ﬁedP§1M§erparatus

the tine en 5 are inserted and the tine
hmartelmmlmm obetlsecdretinguspaceendt iy, skorthats to

an exceIIen det ect. ensitivity cann . .

oBiSH At S A onerets LSS TRr LS rbpity 1o Lover
artduaabttﬂiart exapident detecioonisensppoyeliytoi tha hafdared
dryi ng appar at us 10 where the distance of the dryi ng

spPa B §BLERF¢, is to use an infrared | i ght absor ber
wh feflectd \éir{qyrc%\ﬁe ert_{%‘? T_ ﬁ%ngf aHang§ak[3%§.1@]y when

po tlon oppose rare mtter.
'Rhandncnmerinﬁﬁﬁt@m feellmgdaaﬂrmbhbitbtmahhenhelspace
hands are inserted, it is gesrragle t o make

e s Tt ant D DeandnEhd i Bnfhnra L ogaBe Forming

f QI8 Nrying space 6 small. When hand detectors 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 drying
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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. rear face side.

the drying space 6 small. \Wen hand detectors are
arranged on a front face side and a rear face side,
respectively, the spacing between the front panel 7
and the inner wall 20 face becddes | arge due to the
hand detector on the front face side, which results
in deterioration of insertion feeling and usability.

Thenehorgan 1t g hand, HBLRC LY, el dangednat |
unitafily on the rear ce 5 e(ﬁﬁari?drying %pa%%
bypogditigna dc ombithat irera wffadee sialed detectors 8 of the

25 reflectiqn type_and t.he infrared |ight absorber, so
tﬁgp%?éxcelﬁ%ﬁ?%ﬁ%§%9q4%?%§ﬂlbe achi eved. [0032] Fig
4 depi gt &a@dlafﬁgﬁlﬁig Qfpgdtathand dry/is¥ktond embodiment of the

appar atus-according to the first enbodinent. In Fig.
Apregrathimy cddticst oHild ke @xPosiarbmart ivwndd FRFgrence to

f 4G .on .30 Itnhethfe" %réth eehng%cgﬁégng,heckgé yﬁé}gd S@@E@c@or 8

In-this case, since the ector 8 1's arranged
oronise iitexd wefl Ithef doef marddhel fgtonteriibcee si 2@ afidt bee

SN ey et T AR o 2o
f @ridend nt f’c@ledrd’riy['iglgg%?%@ 4 hatla ish posidrenedignctdRitter 9

, _ econd Enbodi nent A hand drying
apFaPaoys dsfd & ts e dHeP TNt Ifein IPRGed St righentifrared

i i .| ine t 5 W fere

L oo £ PRI AEI A b

c amsteirttigtde cheafr tihee indrrdarietsd i tghdn gnottieon 20 amdthéedrying

infrared |ight receiver 19 is_arranged on the rea ,
Ihpghen

f 3P&C i S HatiRe R ity &gt %° AV PHi TP RY

e 1)igih gl AHes Rad ded Bigt &t £OSI G | /i OPRESeHfrared
to the infrared light receiver 19 of the hand .
détigdttorr R e iaratr Héhdmiijthsier tide feand tdet¢@ber 8, while hands

R BT B SO S A PBEES £  feLBER B0 by

| nfraarsed d9igit BPd tein A andi diheinafudieg the infrared light
emitter 9 and the infrared light receiver 19. Infrared
rays A and B 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
VB, 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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15 light receiver 19 built in the hand detector 8,

whil e hands inserted into deeper in the drying space

6 is detected by a transnission type constitution
including the infrared light emtter 9 and the

infrared light receiver 19. Infrared rays A and B

emtted fromthe infrared light emtter 20 and 20 the

[ dli em;tt receiv th i nfrared
Iﬁggsgﬁecelggpsigl%a% 5 S%?%E%fﬁﬁ%ﬁgggppﬁﬁng?l %n}nserted
pentor rhegdiriyingg spakter @ agle WaMelargt by cooperation of a
di scri.m nati on. This case is a system where

NSHAE ARG LHE B3t 5%y M F TS dpaniy SBET e e reflection

|B&b@rﬁﬁd|tﬁ€t§nérﬁQ@dBlE@%@‘&@%é@%éﬂﬁ'éﬂéﬂﬁ|ddﬂﬂlnatlon of
emitter 20 and the infraréd light emtter 9,

whBf haﬁééradelﬂgbérEedttﬁraOﬁome ¢&anﬂmuaaﬂbﬂ|qyne;and the

th ut t
By gt LR LB oG e B O IR Sy 10 1

gpnevatiet a2 shar p@rﬁlﬂ@habp@@seal rte>e tlhl’ée iinHiare’d 1ight
Iiaht Ais emtted 30 around the hand i nsertion
tFERT3°teBR WREACRAAGS dvee- ‘posi tioned near the

h@odaemsert wamleorthboaa%e fs'ﬂ%w%p%atﬁ 5' Siscwéigﬂei%ted

and the operation is reliably stoppe han are
oauChlﬂhaFOGBSFafhdsllghtshge@eaam@demummwnhu,1dﬁrahed light
[ ed to_th pa are det ect by,

BAEEFE P oR0AnH Sc i RITOR dr TERE Y Abed 19 gErared
emigher retetiberr @f9l @@t ltﬁ@ hiayige dere dthe: igf ray ethddadd 1ight
recei ver, and a conbination of 5 the infrared |i h

chEERRVEEf thAS EXEAYSLYSIYN TeFSd VaRd I arast r
| i
LRt YL ecql ¥ebn the ipkrared hi %%tt A feffare 51‘15. g%t

provi ded at the portlon oppose e in
eﬁﬁpaeateiytpeoveﬁbdcbnOMhEymear[m&aﬂ s\ilid e.rt hehecakeying
s constituted 10 such that infr

d
Do B P urBh e rE e Stk Ao fon S Lot A e Sgrployed
apda® ahecgemuBhky Raeekved by ghhe &raftn;%rrecfoﬂ éﬂﬁltformng

receiver 19 in the hand detector 8, an infrare ght
transmission type detection is prov1ded 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 exclusive 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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recei ver that exclusively receives infrared |ights
generated fromthe infrared [ight emtter 9 can be 15
separately provided on the rear face side in the
drying space 6. Furt her mor &1 such a constitution can
be enpl oyed that an exclusive infrared |ight emtter
for performng transm ssion type detection is

provi ded on the wall face side (on the rear face side
in Fig. 5) provided with Qgﬁqﬁa hand detector 8 and an
infrared |ight receiver th %ceives infrared |ights

fromt Bthet ight emtter is provided
ﬁh%d%%h%‘ﬁﬂ;ﬁé?atb%&nﬁ{r gl

lat “a’port the front face sjde in
Oppoadigh mredshes an{lomugsngatar ,qplpfggug,%d 0] gjmrat&lﬁngq} prégsure airflow;

;2 e ; g %é]g Q}f? gﬁg‘\? fges %t?] e Hi E{P 5 Iﬁkﬁnaﬂy\ggt%diﬂﬂk ﬂ\(gha)ﬂssure

ATOW ghnB@tdro the present invention is useful in a hand

dryi ng appar at I OVi b Phat all@dvs insertion
det e dyng sp'(}?gg?rf'gag H‘é‘ﬂg’ﬁt S|anmgaﬁ%ﬂ%%lfo qg)gg, |ag§ ht S

a%mpkhﬁlg-%@ gf Rhds b fsFbi@ckdlwighd dnyergswmwh%ha@msﬁfﬁed through
n rying apparatus conprisi n?q owﬁxsaﬂd HSRoHY R

tht hérdomsaydorepartion 15£Wfil by diiechieh BregieFiL %[essure

airflow, a nozzle that discharges the high pressure

¥t ow generated by the high pressure

gener at&st ore ALY dergctopemetituted of Ay infrared lfg?:égmﬁgg and gn infrared
h |
Ibghsi ﬁéc}e;lglgg gg%g{e'c on t %ngne%m?tgrtﬁig&mg‘%ﬁac&HQ are arrang%(li on
% e WA 'dﬁl%rdr?ﬁngtsbicﬁlfgﬂ’ﬁrmg bait,helresein dgeing p@ﬁ'ne hig pressure
por

ton 1s drie he high pressure air ¢ d
airBoh genpeatof lsanntr(ﬂédr‘?é%eﬁloé‘ ade? HaR S‘Igg%} “&A‘g nd detector; an

detect or ccons hifealight :’eﬂgjﬁitwtgm rwadler then that of
an i nfY R F%htt %‘%S%irjogggh\algeérlh?of dlgt ectin

hARRIhE dbédﬁlﬁsﬁlnfrhled dightis @fosrpqt@n ateast gp%mgp pgﬁ)@ Jypll face of the

the same wal [ face, of. the d 260tk hand
\drwngﬁmc@fqrm,lqggurgtfth?t”%opﬁoa %rtgglsnaﬁ‘r%géa%éh%rmt 0 an

detector, :
wherein color or material whose infrared light reflectivity is smaller than that o

hands is used for the infrared light absorber.

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 a distance between a

front face side and a rear face side of the drying space is between 40 millimeters and

100 millimeters.



airflow generator is controlled based on a detection
signal fromthe hand detector; and an infrared |ight
absor ber whose infrared Iugﬂt reflectivity is smaller
than that of 15 hands and sorbs infrared lights is
formed on at |east a portion of the wall face of the
drying space formng unit that is opposed to the

infrared light emtter of the hand detector, wherein

col or or terial whose i ' il £dik@andd betwseni s
4. skhe handidrying pRRAratyy accﬁgﬁﬁ%ﬂﬁﬁsjégg? ltoe;  he l nfrared

front f26Lid@RROS RBF fac@d@of Tadryamspack isibagvesp AQ ritlasters and
according to claim1, wherein the hand detector is

100 prilbiwrietkasl unitarily on a rear face side of the drying
space. 3. The hand dryi ng apparatus according to claim
1, wherein a di stance between g front f '

5. andha hasbdryfrgepparade a@ﬁo@ﬂét%‘?@‘ﬁhé%%% §°ring'q%§% a eﬁ]e406
mllineter nd .. 100 .mkld B rechfver dpposétttoteactdother

botmfﬁ“dgﬁ%fﬁﬁﬁg@teﬁgﬁécaggghi"&n%dir%.%I A m 2, épv\l/)her ei n, ? b

acrdds ﬁ{efﬂlﬂﬁﬁ% bedcwaeirerein handsrinseited inte theelryng SRACP 8% “C *gied by

sid he

e of dryin ace. i s el ihfrared Gpmt raciver
coopgyation @ﬂ@M@P%P&bOtgog&eTﬁéarﬁdaﬁgﬁ \gﬁyl rﬁg‘ggfaﬁﬁér at us B
oppgget%ﬁfy g%&%tﬁé? aflh HeMakd dététbh@ith eupthedi ng any one or

oth O

an infrared light emtter and an infrared
l'i ght receiver opposed to each other across the
dryi ng space, wherein hands inserted into the drying
space are detected by cooperation of any one or both
of the infrared |ight emtter and the infrared |ight
recei ver opposed to each other and the hand detector
wi th each ot her



