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Dryi ng Apparatus The invention relates to drying

appar at us whi ch nakes use of a narrow jet of high
woedgoitoye hi gh pressure air to dry an obj ect, PCT/GB2006/002347

including part of the human body. Particularly, but

not exclusively, the invention relates to a hand dryer

in which the air jet is emtted through a slot- I|ike

opening in the casing of the hand dryer. The use of

air jets to dry hands is well known. Exanples of hand

dryers which emit at |east one air jet through a

slot-1ike opening are shown in GB 2249026A, JP 2002-

034835A and JP 2002306370A. However, in practice it is

very difficult to achi 1 ' W8y of sufficiently

hi gh nonentumto dry the user's hands efficiently in

an acceptably short length of tinme. The prior art does

Thhet insettioavesldted & disting sppenatobjvwith ofakehesd nfemarew ja of high

ovi de.drying apparatys which, in use, emts ir
Blobln Pisigh G pBRr RgtnPE ot Bisdbfies Grrap iy Tafpan body.
PARi %]y, Bunst BREIhsih &1 EhE $n e8P RFBded 18 alHA8d REYein Rhich the air jet
It is another object to provide a hand dryer which is

iz epiisdghrofigli r glotdike bpenisgit the haatiegsof the harshdiyer. t i ne i n
conparison to the prior art. It is a further object of
the invention to provide an inproved hand dryer in

THRIGH of BR j6tE Y BE/ Bdldh & B ¥ndwn.! FRAAYRS of RarkOdialsiveidbh emit at
to the prior art. The invention provides d&gln
legshanatatrsichaliongh & delsliky cpeniegare shovar e §H A24HE0A, JP 2002-
03433910 alflc? ?jP 5%6?%9%'3 N l]{o%pétv%f: bn g?acgigg %'tl ig&lg}ye&ilfﬁ(‘tqﬂtt trc; chieve an
¢asing and capable of" creati'ig an arrflow, “a notor

agfloan g€ Gufficielitiyv @idhhendnadhiurang aty kieaster@n@aizesfid@ntly in an
conmuni cating wth the fan and arranged in the casing

ageppidly shogt ledgth of ims (Fhegwior pHeserd arficyess t he
cavity, wherein, in use, the pressure of the airflow
emtted through the opening is at |least 8 IcPa. By

Tpis aviobhj aego Bithk auvedtioh anprapidardayiug apgpabs ehh, genes ahitdgh air jet
a high pressure airflow, the nonentum of the airfl ow

RV & OPFHIBE YRIHE CERsdA ﬁ@ﬁwg@n&bm 1} fehgh g a8 ompared to

HELHRA dr OR id ShdilialobRict T 1ok Ahaflfl Urie WiE@Sis cABdbfe of drying th
I ncreases ﬁhe effic?%ncy 8 theadry?% byvir?&é&%ﬁa?hgymg ©
ubertt handatin aohert wanein ¢enjiaricom tof themriohertodf ect fister nigject of the
inevae%Bog ?osgrotvpd%ra%%&proved hand dryer in which the drying efficiency is improved

in comparison to the prior art.

The invention provides drying apparatus having a casing, a cavity formed in the casing
for receiving an object, a fan located in the casing and capable of creating an airflow, a
motor arranged to drive the fan, and at least one opening communicating with the fan
and arranged in the casing so as to direct an airflow transversely across the cavity,

wherein, in use, the pressure of the airflow emitted through the opening is at least 8 kPa.

By providing a fan or fan apparatus capable of generating a high pressure airflow, the
momentum of the airflow emitted through the opening is greatly increased in

comparison to that of the prior art devices. This increases the efficiency of the dryer by
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through the airflow exiting the slot-1ike openings.
Preferably, the high pressure airflow is generated by

w@e@viotiong a hi gh speed notor to drive a fan, POT/6B2006/002347

preferably the rotor is capable of rotating at a speed

of at least 80,000 rpmand preferably at a speed of at

| east 100, OOOrpm WMbre preferably, the notor is a

swi t ched-rel uctance notor. Thps preferred arrangenent
provides the airflowwith a particularly effective

{glﬁﬁgltof gfrﬁ% %gﬁ% epﬁlv{xtglr f]sa{)]ﬁ%ﬁl E(Om tﬂg E_gelgp gum{r}% eé’c%egasg thereof
tarmhgleadaltﬂmdlexmagahefsldstslﬁke‘cqrenmg@l the second not or

being arranged to drive a second fan. The first and

second notors are arranged to drive the first and

BRELMy f @B Hl%l}]gfe%élﬁé mrﬁbwai LeBel b?zl aﬁr‘éhﬂﬂ{é‘ ¥ B El égh mgeed motor to

arrangerrent an is at st age
drsvean faangeds pmfaﬂably ¢he toorfis catabnd reatngdt s bpgdfaf least 80,000

the n .paral prefer ed enbodi nent, a hand
g}da }p]rgte %ﬁ?ﬁ p1 ) queddgﬁéZE@a t 440, p VPR gh}prﬁ&gably, the motor is a
@\Fl’fcﬁ@(g-?ﬁuétgné@ fn%?&r a hl"é" rfafeﬁ’éﬂ aa%raﬁ%em ngrsﬁ\ﬁést Yhe di pﬁ’ow with a

preferred wd ‘ ot-l1ke o 'S no
nmlﬂlﬁmctﬁawehwmommmnt has been found to be
hi ghly effective in produ0|ng a hand dryer which is
capabl e of drying a user's hands effectively and

Aldrkdvely, Ahe aABREH iABRdes0f ﬂré’teaﬂdné(%%drﬂnmofbrt B et M&br being
a hand dryer will now be described with reference to

étrweged:tmdrp\amﬁ/ ﬁrﬁg Tafr 2 thg §ecornd meipcheinghgargedto dgvaa second fan.

P@Jf gfﬁr r?méeco ﬂa’&gfgi)grgt \(,)grfla/]@n]?ﬁqé h%rﬁgseap tndfa) Series. T a

foltBel ftetnative GlaBodndrs tite ﬁaInCiﬁ a3R6 st 28 Fhn, in@Wh®otdies arranged to
hand dryer of Figure 1;Figure 4 is a side sectional

drfveihe ﬁfﬁé@\ﬁﬂ B§0R S@msafgh@faeeepealldf t he upper ends of
the air ducts formng part of the hand dryer of Figure
1, Figure 5 is a schematic sectional side view, shown
lona préfarthembedinsged sedl @yerohast hepail of oppdeed aferikRgopenings

I ocatded i.n the front wall of the cavity of the hand

HrRP&T & ;rpﬁmmeaqﬂow across the cavity. The preferred width of the slot-like
openings is no more than 0.5mm. Such an arrangement has been found to be highly
effective in producing a hand dryer which is capable of drying a user’s hands effectively

and quickly.

An embodiment of the invention in the form of a hand dryer will now be described with

reference to the accompanying drawings, in which:
Figure 1 is a side view of a hand dryer according to the invention;
Figure 2 is a perspective view of the hand dryer of Figure 1,

Figure 3 is a side sectional view of the hand dryer of Figure 1;
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Figure 6 is a schematic sectional side view, shown on
the sane further enlarged scale, of the slot-1like
woep@niony4é ocated in the rear wall of the cavi tRCDGBRIV6/002347

hand dryer-of Figure | ; Figure 7a is a plan view of

the cavity entrance of a hand dryer according to a

-second enbodi nent of the invention; Figure 7b is a

front view of the slot-like opening |ocated in the

rear wall of the cavity of the hand dryer of Figure

e Fi - A o . ,

Ul B 8000 SO0 Sk B LUGARY SO Bber ends of he

ar dubgfenmite faor ofahéhnd dhysresf Rgweriding to a third

enbodi nent of the invention; Figure 8b is a schematic

sectional side view of the notor arrangenent of Figure

HaureH G §ch%§1a'ti§ s@ctﬁ)‘hlaleg'iﬁ% '\/'%:vv%es‘%évﬁ%l R ARE M2 scale, of the

viewed fromdirection Y o I gure 2, of a notor

sdotrldmgpesing [éatedananftontrwa! ofabe oavdiyrd thohandfdoyertdf Figure 1;

enbodi nent of the invention; and Figure 9b is a

schemati c sectional side view of the notor arrangenent

burki I LsHematte b&AiohA%idd Vi3l ¥hdveh 5h QWY &Snclfu®REr énlarged scale,

t he hand dryer 10 shown in the draw ngs conprises an

dikeslochks ogpnie loastedin thefreanvalled the tayityaofiteahandadriyer of Figure

16, an upper face 18 and side walls 20, 22. The rear

]Wall 16 can incorporate fixing devices (not shown) for

securing the hand dryer 10 to a wall or other

structure prior to use. An electrical connection

Rigwe showd) ples viavs of heosaivide ¢ntsancernd a band dgsien acsprding to a second
the . casing 12. A cavity 30 is fornmed in

e?‘#@%ﬁ%%{ér%f%w%%m?he casing 12 as can be seen from

Figures 1 and 2. The cavity 30 is open at its upper

end and delimted thereat by the top of the front wall

Figurg {l 13 pdropt wisw offthe let-bispepeninglecated imtha regp avedl of the cavity of
tpﬁmﬁe& gﬂ?ﬁi@H gg the front wall 14 and the front of
t he uppgr ace 1

Tornms a cavity entrance 32 which is
sufficiently wwde to allow a user's hands to be
1;.ntr duced to the cavit% 30 .t hrqugh, the cavity .
AT SRS sohemplis secliamal fraly view.ayieBedBeam disclign Yspiddgure 2, of a

Rbtof BearpRREnOLY 8 had®dR¥%r ARBESRE 131 Rird E%ioﬁﬂnéﬁft of the invention;

Figure 8b is a schematic sectional side view of the motor arrangement of Figure 8a;

Figure 9a is a schematic sectional front view, viewed from direction Y of Figure 2, of a
motor arrangement for a hand dryer according to a fourth embodiment of the invention;

and
Figure 9b is'a schematic sectional side view of the motor arrangement of Figure 9a.

Referring firstly to Figures 1 and 2, the hand dryer 10 shown in the drawings comprises
an outer casing 12 having a front wall 14, a rear wall 16, an upper face 18 and side walls
20, 22. The rear wall 16 can incorporate fixing devices (not shown) for securing the

hand dryer 10 to a wall or other structure prior to use. An electrical connection (not
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the side walls 20, 22. The cavity 30 has a front wal
34 and a rear wall 36 which delimt the cavity 30 to

wo b@70150m¢ and rear respectively. Located in tPE€I/GB2006/002347

| oner nost end of the cavity 30 is a drain 38 which
conmuni cates with a reservoir (not shown) | ocated in
the lower part of the casing 12. The purpose of the
drain and reservoir will be dascribed bel ow. As shown
in Figure 3, a notor 39 is located inside the casing

%ﬁ%@ oca% gg) |(%1)e’sd i o\é‘{”ﬂh{% E%E{riﬁéag{(:;] a%ﬁ% H%%Dctagm§3% A%a"“y 30 is

formsdire e spick pardbTte dadiant? asvhebeaBeh ﬁ‘oﬁnpmguﬂa@tlednd 2. The
to,.the electrical connection and is controlled b
Y 011 epem ot itsHper ond and seliited ghepeph by dhe iwmfrine &O@&waﬂ 14

éﬁdttlﬂe ?xl%nﬁbf tHgMpﬁ'éli ﬁaée hor AiRd | &etﬁéﬁvgeﬂst'hg Cplgf the tf{]dn Iw%[l 14 and

cate alr pas ageway conne
’Uhn Iﬁeint 44 titeouptplee fdcar 8i folas albﬁvﬁyo edsarice 3P rvelmelms std‘ﬁﬁmently wide to

LS8 0 L SR AT 8 M 2
"CIRTERR CH 1@5‘11%!' &J'énaco@ﬁé Eiaed oia'ﬂh'é 14 H?ye?qo b?za ﬁ%&(ﬁs‘%}g’c{pmg of

| ocated insid e casing 12. The ront a
1b96@@®mﬂpQDn%E|Iy between the front wall 14 of the
casing 12 and the front wall 34 of the cavity 30, and
the rear air duct 52 is located primarily between the

TiRAtavR130 1k8 aoffroﬁthﬁ‘alpﬁﬁ hit0a 1chr IRAL 3@ nlcBATINE the %@w%f 30 to the

the cavity 30. The air ducts 50, 52 are arranged
feorridud reagirespeetovaly. hbocmeni i4Ghe b)vaelmastrendfof@]pmcﬂs/w 30 is a drain 38

FhEhebUGPRE 1A+ S0nBF ol SRR ARS8 it cosng
m.T1ﬁ1ﬁlr§ds@wkhMamalré@&mllﬁ& aeidreed at the
upper end of the cavity 30 in the vicinity of the

cavity entrance 32. The slot-like openi ngs 60, 62 are

E@&{bv&o{ﬁhmgﬁ'xreeﬁ anotgf 36 % lg)c;[ét%? nsfi C}Eﬁe {:a];féﬁ)go de 143 gar\lwﬂ lWthh is

acr oss e“cavit rance owar

difveh g thamiotor 3391s aldodlosdted mkidk ehofeinicngs 'I@ié m&& 39 B a brushless
off% in the vertical direction and angled towards. i
PricheGiErGiarge amioornd his eerpepipd sty t gfg‘?cé‘l%l s??@ﬂéc’[tqﬂile and is

AREBA L0058, oy 5B S8 LI s i e
4efafolmed dnthesakingfl 2t hﬁeﬁamr 4@isdbeBO aothe arrqmsia(ge\ﬁ/a)y mnmectmg the
air inlet 44 to the fan inlet 42 so as to prevent the ingress of any debris which might
cause damage to the motor or the fan 40. The outlet of the fan 40 communicates with a
pair of air ducts 50, 52 which are located inside the casing 12. The front air duct 50 is
located primarily between the front wall 14 of the casing 12 and the front wall 34 of the
cavity 30, and the rear air duct 52 is located primarily between the rear wall 16 of the

casing 12 and the rear wall 36 of the cavity 30.

The air ducts 50, 52 are arranged to conduct air from the fan 40 to a pair of opposed
slot-like openings 60, 62 which are located in the front and rear walls 34, 36
respectively of the cavity 30. The slot-like openings 60, 62 are arranged at the upper
end of the cavity 30 in the vicinity of the cavity entrance 32. The slot-like openings 60,

62 are each configured so as to direct an airflow generally across the cavity entrance 32



10

15

20

25

30

the slot-1ike opening 60 and the walls 56a, 56b of the
air duct 52 converge to formthe slot-1ike opening 62.

wE@n/ogioeat er detail can be seen in Figures 5 BOMG82006/002347

Figure 5 shows that the slot-1like opening 60 has a
width of W and Figure 6 shows that the slotlike
opening 62 has a wdth of W2. The wwdth W of the
slot-1ike opening 60 is snmallgr than the width W of
the slot-1ike opening 62. The wwdth W is 0.3nm and

pREraF o Pk l T c25 %0 525 R T BRitp 5 €27 offet in
then@dtatdleytiGehaaridng wlvatds lthdie wepasitags obthe cvty Jhese
sensors 64 detect the presence of a user's hands which

are inserted into the cavity 30 via the cavity
n r
SO U GofL A0 8508 B0 bl 0.
iﬁ@leatB' deeul. bées Saee debmthEngls 64a, 543@@ thd, aitt mﬁzt\ﬁalcbﬁvex ge to form
4b 56 56b of the ducts 5Q, 52 proj
%ﬁr‘ ﬁleh kg 05@3}%& 0 eRe the vkt 202 PO RE ther %htiu%ir?a qoaaffrge to form the

‘(Y)@ll o’ia%n r%66§2a]§v|3§ ngéa\f%‘g%etgig g%ﬂr B? s'eﬁilvﬁ'{j ({g?&éy £ %B%%r.] Figure 5

shewtsl dmss thehsdott idaedepeningad0 hdse wiklgh o8 WiaadsFipwre besheows kiead the slot-

owar ds qne or ather f t he of t
IP3 FPE D BB e e Rl 2¢ Tae SAG i O g A etaponiga 40 s smaller
tgarm% v;llaﬁpwz B %Fo@ hkmﬁelﬂ&g@' afte NG aff whhe OSRABOR the width
64 i medi ately bel ow the”i nward projecting walls
Waas 0.8%py. 56a, 56b of the ducts 50 52 al so reduces
the risk of the sensors 64 beconi ng dirty and
i noperative. As can be seen from Figure 2, the shape

Shsdrhes %?é’}bJSYtlcﬁl@H ﬁ@ﬂfé%&@ ahSreat AL Bmt%td}ehé m&r@/ 38d8ehediately
32a is generally straight and ext ends | ateral |y across

bekav Wiedslpt-bfe opanitgsrid, @P-y erheg® serisomseifedeteat ke presencedye user’s

d ti
K350, A S AEREr S e S R R eGSR ahy ARG armanged
tpabdd 8fighdMRNthBaneisr Whed ReX¥erdd Barldd 98¢ ineiddoesanvanébyvity 30. As
into the cavity 30 through the cavity entrance 32.

cpede seaydiapdignes handalithy velsrac §4325Gas S6b of the dlgts 50, 52
YRR o R ER P AR LR GV 14 28 Bl caviy 20

’Idierlﬁwat(bplﬂomtlﬁﬁ of hiee Walnb4gdby 86, 56b of the ducts 50, 52 reduces the

tendency of the user’s hands to be sucked towards one or other of the walls 34, 36 of the

cavity, which enhances the ease with- which the hand dryer 10 can be used. The
positioning of the sensors 64 immediately below the inwardly projecting walls 54a, 54b,
56a, 56b of the ducts 50, 52 also reduces the risk of the sensors 64 becoming dirty and

Inoperative.

As can be seen from Figure 2, the shape of the cavity entrance 32 is such that the front
edge 32a is generally straight and extends laterally across the width of the hand dryer
10. However, the rear edge 32b has a shape which consists of two curved portions 33
which generally follow the shape of the backs of a pair of human hands as they are
inserted downwardly into the cavity 30 through the cavity entrance 32. The rear edge
32b of the cavity entrance 32 is substantially symmetrical about the centre line of the
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edges 32a, 32b of the cavity entrance 32 is that, when
a user's hands are inserted into the cavity 30 through

wo b®7osid y entrance 32, the distance from anyP@DGBR006/002347

the user's hands to the nearest slot-like opening is
substantially uniform The hand dryer 10 descri bed
above operates in the follow ng manner. Wen a user's
hands are first inserted intogthe cavity 30 through
the cavity entrance 32 t he sensors 64 detect t he

sence. of s _and send a si oth
GRG0 0o Tae oten i Of B St bimns R Ray B8 g and rear
l3es Bza $2bhsMhe t:a%gnerﬁtanae Y hY (A, HheRPL R s%ﬁ@é Xreaﬁlse?ted into
speed of at |east 80,000 rpm and preferably at a speed

the caxity é%ﬁtrougtoﬂl@o:@vﬁp entranise 32athe4stircetfinm anppaing @nghe user’s
e RO e o U S e

apprOX|nater 20 to 40 litres per second and
eferably at a rate of least 25 to 27 litres per
ﬁtﬁc drieyy 0 geseribpdBbgy capnergtes @rtéwfotlwmgtm@nﬁan then a user’s

LS E.re]fgstaﬁt %}e{glﬁhﬁo t?% c§¥1?y % c?l%lhl tﬁ% %%Ylgregntr fice ?% he sensors 64

alr passes

detdcethelbaesteﬁod JSIEthE aBerdChandh @ncatkdhﬁ |aC8\igriaEﬁ>VﬂhB thdihre3F @riréA the fan
is divided into two separate airflows; one passin

2} ohe fokors 3Hhes aretoy Wbiche the SHSTsHic VoY REeh ﬁmgngamely at a

t
5,0ty 8000 RS9 el g B, INEl Ry oo
4(] iotthusi ﬂo@t@bﬂm sigslafi) Ve@/2htglm spded ahdram iotiranar intd therhand dryer 10
h vel ogity ai The airf

fi h f I
B\ﬁt ; I:Iﬂf% éitaﬁgt@tfsgf amtf%&lelaé%té Pt@ég lige BertSﬁeorﬁoqnétpatferably at
asrtﬂ%%ﬁeé%t 2R oy Hﬁb@@éts confl] Iﬂglhegf %ot _}eiu? Lsr drad 1ﬁtE glée hand dryer

ai rfl ows approach eave t e open
1805t agaie aflfd i35 lresgsusecond. ahe Iaeqmsseiﬂlrbuig?atharfdter 46 and along

BB BRI 60138 B 4 B8 o spr

dnflobResHDFRsink RO ISABE Hof ail ARt 30 'ch th@\é’ldtfh%té 'oBQnﬁ@ 80 and the other
slot-1ike openi ngs 60, 62 is at |east n's and

nesERplang fhearar ainduct 5o the skedikmopening 6% preferably
approxi mately 180m's. Because the size of the
slot-1ike opening 62 located at the end of the rear

Theckirflod ¢j8cted edhethe sibamikk BEerhgets 0062 il theStbAh of hédyahin, stratified
s?tgeetg :)tI.j 1% gg %ellogt%? taterd T?lte attrtqgweaggrogihutlg tGhefsgoot q}ke%lf)(e:rtungs is in the form
of sheets of high velocity, high pressure air. As the airflows approach and leave the
slot-like openings 60, 62, the air pressure is at least 15 kPa and preferably
approximately 20 to 23 kPa, or preferably at least 23kPa and more preferably 25 to
30kPa. Furthermore, the speed of the airflow leaving the slot-like openings 60, 62 is at
least 80 m/s and preferably at least 100 or 150 m/s, more preferably approximately
180m/s. Because the size of the slot-like opening 62 located at the end of the rear duct
52 is greatér than the size of the slot-like opening 60 located at the end of the front duct
50, a larger volume of air is emitted from the duct 52 than from the duct 50. This

provides a greater mass of air for drying the backs of the user’s hands which is

advantageous.
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50, a larger volunme of air is emtted fromthe duct 52

than fromthe duct 50. This provides a greater nass of
wa@reo7oio4@r yi ng t he backs of the user's hands BI/GB2008/002347

advant ageous. The two thin sheets of stratified, high

velocity, high pressure air are directed towards the

surfaces of the user's hands which, during use, are

inserted fully into the cavity 30 and are subsequently

wi thdrawn fromthe cavity 30 via the cavity entrance

i i i i the

188 et RN PR P R Btk Wbt o
safffcet bé thesesel’s hhadsdshicHdisingsuse,cdre éweded 8illyaipfoytharegvity 30 and

DL PE e b ia sy et F5EP66, Siateas af the wsers
hAHUE a9 fREaPHR M WR it BB, @b EhdeBAY MTplbRaNS leRistihg kater off the

operitngs 60, 62 and al so because the airflow is evenly
uedrst rankdsit @hisails anbieyébrdligblytand sffeededly deese pk thedpgln prrgsure of

60,. 62..Each stratifi sheet of .air, i.s djrect
o PRGN 0 Rt 46, i Gt L FEh e momsgum of
then8ir SbAling ke sIORERE RYehiRELYINcIALE hIdoNBedaBSP Bt divfBow is evenly
sheet of air is emtfed. Because the slot-Iike

dispeimitedyslosg thedongih of edobslatdikieionering 6QetZds t he
| oner nost end of the cavity 30, the emtted airfl ows
are directed into the cavity 30. This reduces the risk

kL tsddemtetad fraine iaeent tdeiragikealdl] bitht bevis®r which is remote
outside the casing, eg in the user's face. [

It Is .

feomv theasdesdiltehapening thyough pdich Ba IrgEPaCtEipetbret A M dp epuitted. Because

n S n of . F ' . .
2050 RO LA B LR, ARS8y e coiy
J0ed amsikddghieflbws eid idaacted ihfoethBacudityi 30t o Thire radeed yhe risk of

and subsequent renoval therefromat a speed whigch is,
tybnleghait Beyeapnid g feH bavhs uege 0&@@?@@/@5%%5& © PRy face.

a single pass will have a duration of no nore than 3

seconds.) The nomentum achi eved by the airflows is
Is i Eindseged tha it enitlvieke alyrajsorall yuoberwait Grasfestied the hand dryer

t he_surface of the user's hands. after washi duri,ng a
departiicd ApaESIo e Wist w@%ﬁs\ﬂe@%s%cmé dEFFT g@%_ P icmean &
sﬁ%llé ‘ﬁ%%ﬁfi)n' S idendn€ igBVihE ¥eady aR@GHbRIGhédt A8k All therefrom at a

rapidly lose Its nmomentumonce it has passed the _
spe®wiichanus uaackeptablofatapraveregp ietrs We envisage that a single pass will
have a duration of no more than 3 seconds.) The momentum achieved by the airflows is
sufficient to remove the majority of water found on the surface of the user’s hands after

washing during a single pass.

The water removed by the airflows is collected inside the cavity 30. Each airflow will
rapidly lose its momentum once it has passed the user’s hands and the water droplets
will fall to the lower end of the cavity 30 under the forces of gravity whilst the air exits
the cavity 30 either through the cavity entrance 32 or via the open sides of the cavity 30.
The water, however, is collected by the drain 38 and passed to a reservoir (not shown)
where it is collected for disposal. The reservoir can be emptied manually if desired.
Alternatively, the hand dryer 10 can incorporate some form of water dispersal system

including, for example, a heater for evaporating the collected water into the atmosphere.
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will fall to the |ower end of the cavity 30 under the
forces of gravity whilst the air exits the cavity 30

we@epaohersosdhr ough the cavity entrance 32 or vi a PCEGBR@G/002347

sides of the cavity 30. The water, however, is
collected by the drain 38 and passed to a reservoir
(not shown) where it is collected for disposal. The
reservoir can be enptied manuglly if desired.

Al ternatively, the hand dryer 10 can incorporate sone

R Bl B Pt R BB T SR STttt L o Bl B e present

alvemspher e. The means by which the collected water is
di spersed does not formpart of the present invention.
In an alternative enbodi nent shown in Figures 7a and

[ ik nings.age not. of t ant .. dt h.
BB BB bR o 7= G RS Rk Glghines are ot
&1 @usant/®idsh owdsethp leptv T wief cal P of th¢itaid enfer. aRp@rédfa shows a
length L. The dotted lines indicate the position and
Iélﬁ’éﬁfée“bf’f theecayide enianes i dengéh Lnéle dottednlinagdndligate the position and

él%gg rolfggé ﬁs%gg %H%&saﬁle&lérvég%%ﬁﬁl&kiﬁ&réa %EE rtﬁé”ca 34 5&Wween the

own I n

froueti mﬂtreartddge:dBZ@ ébo ﬂ’hefarrbh'e 8aishdwnwn Erguté @dmfdidam thBdirection

%tl ke openi ngs 60, 62 ated in the edges 3
ztge 8¥ ?‘Héﬂéﬁ@ﬁ f19meth? ?lahblée 9@611111&% 60np% loslse i W@ﬁ@g@sr?e?a 32b of

%’ S, kO E§ 33 ¢ fs ehﬁ)%d £ 1ife %eﬁ%{@grﬁ 33 of the rear edge 32b

synnetrlca out t e cent I ne € cavl
gntsyamosri3R aboththicheenoe ritrreeAp‘b foff ithan cofityt élﬁraneaBZe\dgle the centre
bej cl oser o the front edge 3 the centr
@7 Ohil e Epa 4¢brig CL%%{&@&h Boihee e Setipecsmitdine than ata
J&ﬁldﬂ %H AR RS haNes-d 1het e %ﬁlﬂﬁu&r&ﬁﬁn&@ bét&REn the front and
2a, 32b is at the centre |Iine. The di stance
I@@It Mﬂ 3 he3Zoriorit thedgmti8 2mearithetdigance dretvectyeth® Zlwni sdget 32a and

B B2 s e a5 Sh e B PR Lo RN SR,
TogRkRAhé ShabpB @ f fRaotVIRe! o&)@xfung eafe@h e reli 9AIE6 AL Y,avrcy
the width of the slot-like opening in the rear wal

varies gradually, increasing tomards the md point of

ni ent rance 32,
R ARG U0, EOE AR, Ao iRl b el AP D s
inbigasag t@vdras tHenmidl pdift of the PeMALNAtNGNirs line A-A of cavity entrance
32.

In this alternative embodiment it is preferred that the variation in wid’éh of the opening is
achieved by varying the distance of the upper wall of the slot-like opening away from
the lower wall, in the shape of a curve, preferably in a smoothly curving shape. More
preferably the curve is symmetrical about centre line A-A of the cavity entrance 32.

Preferably the maximum width R of the opening is at centre line A-A and is 0.7mm.

Preferably, the width r is substantially constant in regions F and G with the varying
width region (region E in Figures 7a and 7b) comprising at least half the total length L

of the cavity entrance, most preferably the central half. Preferably r is 0.4mm.
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achi eved by varying the distance of the upper wall of
the slot-1ike opening away fromthe lower wall, in the

W@ bape1ofic a curve, preferably in a snoothly cuP€i/682006/002347

shape. More preferably the curve is symetrical about
centre line A-A of the cavity entrance 32. Preferably
the maxi mumwi dth R of the opening is at centre |line
A-A and is 0.7mm Preferably, othe width r is
substantially constant in regions F and Gwth the

in,Fi ur es ./a

I\ﬁ"’&r roﬂgT: \r% gﬁet h%leasr €L é'l'ef%%tdﬁleoff% 5 ot11 d:tpﬁ ing ¢ rgge:a)ter than the
\@ﬁMh by tiendlstaileeopeitigt 6PirefegioabFyarfdn@. c@Rtindkadtdhfsize of the slot-
Pref er abl is 0.4mm In region E of the hand dryer
W@Rﬂlmgtéoﬂrot’ﬂés 8 [zERater joRass @b aikiiSA gropprdas degtSater dltymthe backs
4106 e Bl 16 Bl LE-TRE0L0G PR EAMIRSOD A0 s
pasvVofies ia rggieat rndralis nafmditum &Qh}fewmbyethé atifloty &2sufﬁ01ent to
for drying.the backs of the user's hands in the th
TERQVE Sheiaigdy ofr watenAyer o1 thebanke apg”etéwsewéa@#»‘eaé’feérwashmg
JBRS ?é&,aésn region E and the nonmentum achi eved by

t he alr? I's sufficient to rem)vethe maj ority of

wat er found on the backs of the user's hands after

B ot <HHEyA TR GaCRions HnisoiFot Wo opg G (00 Tigh pressure

RIRIEUAR SHnkfhQING/ i@ § gﬁ%ﬁﬁa&teeglo‘ﬁrt Jhdaﬁn%& BALAYE The arrows
motor and fan arrangement. The arrows shown in Eigures

sbawania Eﬁgure@ p¥ee geht8bt mpreacrrtfthowsrfhoms ohgtugh ke modtor arrangement.

SHRIoRh 98 P v Mo RO B D6 S, oy SRtlpapo and 92, are

lbewédRisidaans @§§le%1§2 As%oﬁzﬁqmlgﬁe Bh %H 81 §adi@n b%/ 1%0’[0? 90 and
driven by notor 90 and fan 93 iS driven by notor

fm @3 ipdaren by eoAT ot Bhe matrs exechCirsotorsramndotaeh is @nmhcéed to the

e%c?{[ctfagl §1%1ec91% (f td eotntrgﬁ )zag:]%{}%%\lgeﬁ elgxﬁb%hf? 9@§5 of each fan 91,

Borommnigiaiies WMhtdih ANinddtr44i (Abeshodvh) FOr@iedSiA AN pasi B The outlet
in the casing 12. The outlet 96, 97 of each fan 91, 93

965 97 RT £ ff"égﬂn &t isdn §ag Brm o sewstll esepdectorand communicates with
c%?rHH&H“c&lgégc?o% o th a; @i‘@f&m‘é@{ b§9£ g)¥ov?$ed @68’15%% 188f1s 96, 97 to0

IS prOVI In ou r ol

| 1n¢reatseahe ait-fiew @lrersélhleV\T}m ssoe colldteorO8rasmmantdt@ctd a 8ir of air

m*nﬂnlcat with a pair of air
ducts 50, 52 wh?c are 1ocatedp1)nside the casing 12.

The motor 90, 92 and fan 91, 93 arrangement described above operates in the following
manner. As in the first embodiment described above, when a user’s hands are first
inserted into the cavity 30 through the cavity entrance 32, the sensors 64 detect the
presence of the user’s hands and send a signal to motors 90, 92 to drive the fans 91, 93.
Each motor 90, 92 has a rotor which is then driven at a speed, of approximately 30, 000
to 40, 000 rpm. Each fan 91, 93 is thus rotated at a similar speed and air is drawn into
the hand dryer 10 via the air inlet 44 at a rate of approximately 20 to 40 litres per
second. The arrangement of the fans in parallel creates a high volume airflow. The air
passes along fan inlet 94 to the fan 91 and air passes along fan inlet 95 to the fan 93.

The airflow leaving fan 91 is collected in scroll 96 and the airflow leaving fan 93 is
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ducts 50, 52 which are l|ocated inside the casing 12.

The notor 90, 92 and fan 91, 93 arrangenent descri bed
wabwveioper ates in the foll ow ng manner. As i nPCTEB2006/002347

first enbodi nent described above, when a user's hands

are first inserted into the cavity 30 through the .

cavity entrance 32, the sensors 64 detect the presence

of the user's hands and sendi@ signal to notors 90, 92

to drive the fans 91, 93. Each notor 90, 92 has a

. S :

o Bl 2 0SB APy P S coljctorg$. Tpg airlow
lebging Hhs contnadredolidcta & i Hiarded piated tven depmirate jagrfidwaane passing

intq the hand_dryer 10 via the air inlet 44 at.a rate
+lohé St oo 21 17 B e e e o P A5E the re
2R AR A08HRIY s1oliiktd\hehAfpSol n paral l el creates a high
volune airflow. The air passes along fan inlet 94 to
the fan 9 1 and air passes along fan inlet 95 to the
fan, 93. The airfl ow |.eavj fan 9.1 is,coll.ected
I, &R0 AR A Y B AP T P B ATRA P 85 TPUCH Tisc by pressure
airflops bl bePfated NEAtRIAr b ONE Methatib I8Gbednd Tad aG@AP@ient. The
coll ector 98. The airflow | eaving the common coll ector

agews shavni dre dFigwes Pavnde Plar sepessantr theowi flowhethieiedy Hp motor

along fro ai uct. 50, t.0_ t S =14 i o
Sietinet obtaf! [REUR oAy et pater Ll FofRTp0 8o atcd nsice
tHeh@sih 0L - | AKehoa@EeiRi MigurbPa fAM1@ didrfahe03 atetdriveatn veies by motor

enbodi nent shown in Figures 9a and 9b the high

élpﬂgj,ls controlled by a

1 esMates HIG 19 eomneated Gefer aleeicli eamnsciide
ccﬂ#o?lrep .atIl em%& qbgglﬂg%%@&gaégglglg@gﬁ?t% Rlygﬁle?sr F\Qi‘é@ned—reluctance

shown 'i N Fi'gures arrflows
ndofdroUge ihiee 101105 Erdadn GanElt 103vbéamubidatea mdthf @nsr kld 44 (not

S8 g IARE e i1 ieb B SPART G5B T h A 0 the forms
ofh Sorfi Y N idcPhrS @ult)]@?’l Yo i c 00w itMR QlrnliRdic? scroll 108 which

connected to the electrical connection and is _
caniniwhies dvithyinket dOHt Tlod dwlet 10heompiunicatbs Ovithey piie ofair dacts 50,

tor or .a brushl ess swi.tched-reluctance ar. The ..
57 Aitigh 400 e e o 0. TS ORI 28 D outet
s@B11 66, 107 & irtfeabd@t afhOWDredsifem®d in the casing 12.
The outl et 106, 107 of each fan 101, 103 is in the

f_orm of a scroll or collector. Cutl et 106 conmuni cat es
TWe wotglr fo%t al':élrd ar? 6 ﬂ NS a?r%{lgclanllenjf %%sc‘ﬁ%'e& Qbove operates in the following

manner. As in the first embodiment, when a user’s hands are first inserted into the

cavity 30 through the cavity entrance 32, the sensors 64 detect the presence of the user’s
hands and send a signal to motor 100 to drive the fans 101, 103. The motor 100 has a
rotor which is then driven at a speed, of approximately 30, 000 to 40, 000 rpm, or
alternatively at speeds up to 80, 000rpm or 100, 000 rpm. FEach fan 101, 103 is thus
rotated at a similar speed and air is drawn into the hand dryer 10 via the air inlet 44 at a
rate of approximately 20 to 40 litres per second. The arrangement of the fans in series
creates a high pressure airflow, even with a low speed motor. The air passes along fan
inlet 104 to the fan 101, the air leaving fan 101 is collected at outlet 106. The airflow
leaving outlet 106 is returned to inlet 105 along return bend 108. The airflow from bend
108 is directed to fan inlet 105 and then to the fan 103. A diffuser element 109 is
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communi cates with inlet 105. The outlet 107
communi cates with a pair of air ducts 50, 52 which are

WO owaned4é nsi de the casing 12. A diffuser el enkeit/G8006502347

provided in outlet scrolls 106, 107 to increase the

airflow pressure. The notor 100 and fan 101, 103

arrangenent descri bed above operates in the follow ng

manner. As in the first enbodjnent, when a user's

hands are first inserted into the cavity 30 through

109ided ik by 3 Ne,; :

iR bl AR 80707 bR ity SRGGy HiSaintow Leaving

the tootletld) is (oll\ddfed/mtd tveo Eapamtd Aitflowt Ine 'ﬁhésu{g)il@lﬁg 508t air duct 50

{ ﬁ% Qen driven at a speed,  of

83@? 8 ?QPW% c?@é the other pErsMEgioHS %1@ redTtadF fidatiSdetpythe slot-

1ae sREREL2up to 80, OOOrpmor 100, 000 rpm Each fan

101, 103 is thus rotated at a simlar speed and air is

drawn into the hand dryer 10 via the air inlet 44 at a

t f .. prOX|nat 20 t A0 1] S _per second.

TR el RR RS e i s 5o o ab aaa 36 Rrgide fon apparatus

dqap&sis W e’t‘t'efafu'ng% h%‘he?re‘ééutr@ at oMy HREL aﬂﬁhﬁﬁlg A&k Mevel of

passes a on% an in 104 to the fan , air

m@a\wm@ papttedo thrpwgle dld @pt‘mdg at Theitdrangda@its Piemotors and fans,
Qutl et 1 .S returned to i 5

BERE e 19G bhEhn. THE SErbfd FitiBendea oadi e or more

1ﬂhthHérl§ eduldhef a’iﬁ:rdd"tvﬁhotﬂt% pafidg then tHeQasEé?t%e fo@ﬂle]ﬁ@sen'ﬁmventlon

dlffuser el enent 109 |sprOV|de in outlet scrol

Qb9 elemppis cenklealschbe alterpd sveipasethis wuamber he faais r the (Blnape of fan and
I ed | epar at e

oA By B G LR o] Dol ol Baalfredo ™ o ¢ he

slot-1ike opening 60 and the ot her passing along the

ear air duct 52 to the slotlike opening 62. The
]g’let@“ﬂ“a‘top\/‘é noF rfRpRfsdeta ke Smaas t ﬁhq:p@ag}sggiegal ofgthe @abodiments

d@&%b%@ a96\%v'1q8dlfﬁ@ iGRRAR S H&l&@@? e?aft \gﬁtcﬁ ]dg &op gléer the scope

pressure alr ow W th a par
Olféhte invefitioro welh thenappaient mjatslttrllwghadelﬂe meﬁmgte T shape of the
ar. agge ts of nntors End fans, including different
PR BRC fra Snttanse B Pe AUCrER NS APaTtENs fEra lomessence of the

prRRER 1h1mﬁidner N&O wdsBerrd B?&ﬁg s"‘ﬁés@ﬁl‘a‘%} %?UQ% fnket)?m%efxre&qz:ed by

t he essence of the present nve t1on
lisgupdindihddudd moativgreach sfishiciserhitea fjetrdferir wivaidnthe dbiet placed

withiPfe %Evfiy"" n and
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al so the fan outlets and the shape of the collectors
could be altered. The invention is not intended to be
WO Rovi7i0esd4¢ 0 t he preci se detail of the enbodi mePCEGB2006/002347
descri bed above. Modifications and variations to the
detail which do not alter the scope of the invention
w Il be apparent to a skilled reader. For exanple, the
shape of the cavity 30 and i 8 entrance 32 may be
altered wi thout departing fromthe essence of the
present invention. Also, the slot-like openings
descri bed above nmay be replaced by |ines of individual
okPVI8s, each of which emits a jet of air towards the
object placed within the cavity. CLAIM5S 1. Drying
apparatus having a casing, a cavity fornmed in the
jcasl 'ﬂﬁyfn%rapb%ﬁis\ﬂaﬁﬁlfgaa’ba@ﬁﬂg,eﬁ tavigy foafed BC@b esking fdreceiving an
casi ng and capabl e of creating an airflow, a notor
ohjerangan lacstedrinvhe carng and canplle f creating apaBilgyeampjor arranged
conmmuni cati ng, with.th Is ' oed
G TRl PR e P cpSln? R LRAFE ol BOTnP AR Manged in
{1620 ing, sovdieroalifect i akdS@w tiaRsvepyeds adids thé chlity, aitefdimvin use, the
emtted through the opening is at |l east 8 |cPa. 2.
poysyiR §f ﬁwf&m@nﬁﬁdéﬁ@p%aleiOﬁe%llllailwi?asmé%i n the
notor has a rotor which, in use, is capable of
rotating at a speed of at |east 80,000 i pm 3. Drying
Jappamaylis @pachsi ethined ¢h alaim 1, ete2in thhen@onhdshaerotor which, in
nmotor has a rotor which, in_use, s capable of
uspineapableat ratatipsaip wreedp! ptdeast 8%9@9 rpm 4. Drying
apparatus as clainmed in any one of clainms 1, 2 or 3,
wherein the notor is a sw tched-reluctance notor. 5.
3Dr yi Myyappappataiss as citimedraa claimc] air 1B, Iwlreihdheimptehbas a rotor

fan i.,.s a two stage fan, the noto rr to drive

G R P SRaNE s Ff&a@%gaﬁélssp?# ?é?rt Tiep o BFYi ng
apparatus as clainmed in claim1, the notor conprising

a first and a second notor, the first notor arranged _
4 0 didhyingaapbiradts dsatained in ey ewcdfivdeimstloR oadr whepet the motor is

dri.v econd fan, wherein the first and second
aﬁﬁ?@ﬁgigiﬁﬁgFFéwée to drive the first

5. Drying apparatus as claimed in claim 1, wherein the fan is a two stage fan, the

motor arranged to drive the first and second stages in parallel.

6. Drying apparatus as claimed in claim 1, the motor comprising a first and a
second motor, the first motor arranged to drive a first fan and the second motor arranged
to drive a second fan, wherein the first and second motors are arranged to drive the first

and second fan in series.

7. Drying apparatus as claimed in.any one of the preceding claims, wherein the at
least one opening comprises a pair of opposed slot-like openings arranged to direct an

airflow across the cavity.
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and second fan in series. 7. Drying apparatus as
clainmed in any one of the preceding clains, wherein
w0 b@7atsokeast one openi ng conprises a pair of PEPGEBe@6/002347
slot-like openings arranged to direct an airflow
across the cavity.8. Drying apparatus as clained in
claim7, wherein the wdth of each slot- |ike opening
is no nore than 0.5 nm 9. Di¥ing apparatus as cl ai ned
in claim8, wherein, in use, the velocity of the
gairf D?anrﬁ'#bﬁ@ust by @MEHecI Be cRimt7 | Wik&eiaP@Bivigdt 6f dhch slot-like
| east 10 . Drying apparat us as clained in any
ommng)ﬁmﬁéoq@ﬁb@e@ﬁm@mcl aims, wherein, in use, the
pressure of the airflow em tted through the slot-1like
opening is at least 15 IcPa. 11. Drying apparatus as
9cl ai mfgzlmgrup@anamn@s erfanﬁéneupblaﬁﬁcﬂ Wehegtia) 1B usaMigd &klcity of the
pressure of the rflowemttedthrough
alerﬂ@wn@tted ﬁhk@lgéaﬁbwlﬁ@hk%omnngéw lepgs I0@PYS- 12. Dryi ng
apparatus as clainmed in any one of the preceding"
clains, wherein the drying apparatus is a hand dryer.
10.3. Dryinp@appppas at vsimetistaantonabl theasedvaing oiiafspwherein, in use,

descri bed wth reference to the_ acconpanyi ng draw ngs.
the pressure of the airflow emitted through the slot- lﬁceng%)en%{lg 1sg at least 15 ?{Pa.

11.  Drying apparatus as claimed in any one of the preceding claims, wherein, in use,

the pressure of the airflow emitted through the slot-like opening is at least 20 kPa.

12.  Drying apparatus as claimed in any one of the preceding claims, wherein the

drying apparatus is a hand dryer.

13. Drying apparatus substantially as hereinbefore described with reference to the

accompanying drawings.



