HAI R DRYER teld of the Invention The present inventiFn rel ates Lo an
electric ik In particular, the present |nvent|o elates to a hair
dryer. BX@E%&@@?%@7 pElectrlc hair dryers are avai |8 éywﬂmW&PPous formns
offering attractive features. Regardlkss of the variations, the electric
hair dryers available in the market are configured with two or nore of

di stinct buttons/sw tches, or conbination of both for normal operations.
10Typically, at |east one buttorayRtmRyER adapted to control the notor
driving electric fan conponents, whereas the heating conponents are
controlled by the distinct button/switch. Each of these buttons/swtches
further l[OVIdeS control of fan and heat in various |evels. For user
friendl i Bidd of thenventien ons/ swi t ches are usual ly placed at the handl e where
they are reachable easily through the fingers of |Sthe hand holding the
hair dryer. Due to the size restrain on the handle the various levels are

i mted. For - feature hai r, dryer rises both

Ibut tons/ switc géér%geesrf% fgilr}vﬁatl?xm%%teﬁ ot gﬂf‘ﬁé %(;6 l%rPIé‘FtI‘PUIEP*‘e\P}éq t0
represe ric conmponent, |eve represents
regul ar n%????éiﬁeggbg%eétg% té@ﬁ%glhﬁ%gnt s high airflow for the electric
conmponent. Simlarly, level 0-2 for 20 button/swtch associated to the
heati ng conmponent represents no heat, regular heat and hi gh heat
respéct i Batligro@ode hair dryers can even feature with nore distinct
buttons/swi tches as the features and controls increase.

Electric hair dryers are available in various forms offering attractive features.
Regardless of the variations, the electric hair dryers available in the market are
configured with two or more of distinct buttons/switches, or combination of both for -

normal operations.

10 Typically, at least one button/switch is adapted to control the motor driving
electric fan components, whereas the heating components are controlled by the
distinct button/switch. Each of these buttons/switches further provides control of
fan and heat in various levels. For user friendliness, these buttons/switches are
usueliy placed at the handle where they are reachable easily through the fingers of

15  ihe hand holding the hair dryer. Due to the size restrain on the handle, the various
levels are limited. For example, a full-featured hair dryer comprises both
buttons/switches employing three-level adjustments, Wherein, level 0 represents no
airflow for the electric component, level 1 represents regular airflow and level 2
represents high airflow for the electric component.  Similarly, level 0-2 for

20  button/switch associated to the heating component represents no heat, regular heat
and high heat respectively. Some hair dryers can even feature with more distinct

buttons/switches as the features and controls increase.



2 There are of course sone mni- or portable or travel hair dryers

avai | abl gy@py1be,smr ket . These hair dryers adopt one single switch that
swi tching between regul ar heated air, regular air, ano“ﬁgs%ﬁ“?mﬂ?;‘aw for

simplicity. In addition, such travel hair dryers or those ordinary or
prof essional hair dryers, also feature with a nmechanical switch for
swi tching between different voltages. in high power (generally above

1500W hair difhercsare of cquied emnd Al 0B padEbINBE frafll VST Srydd alS18RNE  al |y not
practical to adapt dual voltages switching. The hair é?yers are general ly
made to 81 matkes vBhesadwit diels afloptnsensiagler agikanimarskechinkt bebwlepe seen
and under st Og}?téo users that controlling the hair dryer via two 10 or nore
di sti nctr%ﬁfﬁr fedvitit, dredar ais, ool bloat & silplicign dhseidbopwasdhef ul in
ener gy u§a%ﬁ dugjto the limted |l evel controls, and thus decrease users
sat i sf actf BT dryes or hese ydinary or professional hait drises, sbenfeniet wither e exi st s
a ne far. i apd robust for..a hair dryer. 15 Sum ay I n
acco%gan@é‘“%n?%qrg‘!r‘{gc%goﬁ3gft°§¥lgth\éf\,g‘¥$ﬁné{§@W“T ¥ges on, there is provi ded a
hair dryer having a fan and a heater. The hair dryer conprises a PCB board
havi ng progranmabl e integrated circuit (I1C) conponents nounted thereon,

wher ei n t he fR&nhigAdhoihe 2 a 0 d; a
s (Bt g 0 PRIES 8, OB RER RS,

plurality of presets defining 20

heat er, haliodeyersy itiin gemyaltondi pradtican s a@pddaalmdﬂuh'gesrm&i&hﬁilgﬁt qiheG@nected to
the PCB poard for controlling the plurality of presets, the nulti-node
switch i¥YFSdfe soeedlyanadefosnis-thavdtagsdewdiof intasket regiowmailae. hai r dryer,
wherein user is able to operate the hair dryer with only a hand holding 3
hair dryer and controlling the plurality of presets through the nulti-node

sw tch. :
It can be seen and understood to users that controlling the hair dryer via two

10 or more distinct buttons/switches can be complicated. It can also be wasteful in
energy usage due to the limited level controls, and thus decrease users’ satisfactions

in many regards.

It can thus be seen that there exists a need for a simple and robust way for a

hair dryer.

15 Summary

In accordance with one aspect of the present invention, there is provided a
hair dryer having a fan and a heater. The hair dryer comprises a PCB board having
programmable integrated circuit (IC) components mounted thereon, wherein the fan
and the heater are also connected to the PCB board; a plurality of presets defining

20 operating levels of the fan and the heater, alone or in any combinations; and a
multi-mode switch connected to the PCB board for controlling the plurality of
presets, the multi-mode switch is positioned at an one-hand operable location on the

hair dryer, wherein user is able to operate the hair dryer with only a hand holding



I n one enbodinent, the multi-node switch is a rotary dial. It is also
possi bl ewtdafioh ey ul ti-nmode swtch is a toggle sw thjq:f?-sgﬁ{“%@?&l e switch

may be 5 toggleable in an up-down direction or a |eft-T1i% attion. It
is also possible that the toggle switich is an omi-directional toggle
switch that is able to toggle in at |east up-down and left-right :
directions. Alternatively, the multi-node switch is a push button. Further,

the but thewr dryer amlcaorpling tepldaligtofipuéscanhangh ahSaGRNAAYLLAL,. or the
button nmay be a single button. It is also possible that the nulti-node

switch conprises a conbination of any one of the a_bgve ][rul Li -hrmdgI SW ]Ecthﬁs.
The mul ti-node switc be ] ocated on an upper side of the handle o e
hair dryer. i ﬁn%rﬁwéé%é% AEAH-madseswigeh lﬁj|€1yi@ﬂial‘[ﬁra@'la.liurl]r:1 heraggngl udg a
far infrar 1 Lter and an ionic generatar connected to the P oard,
wher ei n ﬁt% ﬁ%ﬂglre tglrgﬁze‘?llgttpﬁg "@Pg? ﬁ@R&E‘Soéﬁgﬁ FVifthond hefogale syitels ey beThe Pﬂ?’
urt, ! } k-1 Ch wer, supply unit and a. ut o-cut-o
i roui 1 OGReRTERLYS B R EHoERER RN SRR, Rk oBRmestBlith “be -
descri begk Y¥wREh 198n ! dumildifg: G B WS R4S BIERERLJMyEnt i on, Wi
ref erence tmc/)gg\tl\%ewaccorrpanyi ng l%r éﬁgggs@j?n@ﬁ. iy able O PEgS T ¥'s a
schemat ilasbhpdewdiaadriafidrpht dicBaions dryer in accordance with one enbodi nent
of the present invention; 4 the present invention; ~ Fig. 3is a
schematic view of a hair dryer according to an alternative enbodi nent of

t he present invention; ) o
P Alternatively, the multi-mode switch is a push button. Further, the button
10 may comprise a first bution and a second button, or the button may be a single
button. It is also possible that the multi-mode switch comprises a combination of

any one of the above multi-mode switches. The multi-mode switch may be located

on an upper side of the handle of the hair dryer.

15 In another embodiment, the hair dryer may further include a far infrared
emitter and an ionic generator connected to the PCB board, wherein their operating
status is defined in one of the presets. The PCB may further comprises a switch

mode power supply unit and a auto-cut-off circuit.

20  Brief Description of Drawings

This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

Fig. 1 is a schematic block diagram of a hair dryer in accordance with one

embodiment of the present invention;

25 - Fig. 2 is a schematic view of a hair dryer according to one embodiment of



Fig. 4 is a schematic view of a hair dryer agpordgng to a furt?s; View of a
i f resent invention; 1g. 518 ﬁ;ﬁ 5
enbodi meryo 3@/0bnRE; P se g&ﬁ%%ﬁsbn;

hai r dryer according to another enbodi nent of the pre

Fig. 6 is a schematic view of a hair 4ryer according to yet another _
enbodi nent of the present invention; 10Fig. 7 is a schematic view of a hair

dryer according to yet a further enbodi nent of the present

i nvention;

Fig. 8 i egpreserbinyenttonyi ew of a hair dryer according to yet an alternative
enbodi nent of the present invention; Fig. 9 is a schematic view

of a hair dryer according to yet further |Senbodiment of the present
view of a hair dryer

i ti : Fig. 10 is a.cross sectional / . I
:arc“c/gpd: ﬁg to %‘/‘&' 3ah%gh%ﬁ}‘e@ﬁ§6d‘f%n9fsaf haip dryrercsprdinghie i alfgrnatig WO

2010/ 0772y Efete 5909 fn%ggrgt%x?ve%tiong

Fig. 4 is a schematic view of a hair dryer according to a further embodiment

5  of the present invention;

Fig. 5 is a schematic view of a hair dryer according to another embodiment

of the present invention;

Fig. 6 is a schematic view of a hair dryer according to yet another

embodiment of the present invention;

10 Fig. 7 is a schematic view of a hair dryer according to yet a further

embodiment of the present invention;

Fig. 8 is a schematic view of a hair dryer according to yet an alternative

embodiment of the present invention;

Iig. 9 is a schematic view of a hair dryer according to yet further

15 embodiment of the present invention;

Fig. 10 is a cross sectional view of a hair dryer according to yet another

embodiment of the present invention; and

Fig. 11 is a cross sectional view of a hair dryer according to a further

embodiment of the present invention.



Det ai | ed Description In line with the above summary, the follow ng
descri pt ivp 20fp/087200unber of specific and alternative e ' re

provi ded to underzg?and the inventive features of the B?‘ggée(?l%%l/@\(}%ﬁti on. It
shal | be apparent to one skilled in the art, 5 however that this invention
may be practiced w thout such specific details. Some of the details nmay not
be described at length so as not to obscure the invention. For ease of

r ef er enc BetailpdnBescrisfiinence nunerals will be used throughout the figures
when referring to the sane or simlar features conmmon to the figures. In
accordance wth one enbodi nent of the present invention, there is 10

provided an electric hair dryer conprises a heater, a fan, a nmulti-node
but t on/ swi t chk“aﬁﬂG A ﬁ}ﬁ ahy iSPE'&?a[f? bthiﬁrfﬁll?m)d%ﬁfﬁﬂfé@w% nppbeheft er, the

f d : - t i h, The P j d i | t
Fan Sk AL e T GFR ot s, oot
sinpl e opanatd BNShd Presehe ifleBGEL 116 A rbedéélyrp%geéfrt] %i(gx%%lgﬁ%f & Wl the

enbodi ment of the present invention, a us st mul't an ou%‘it’y cont rol
t he wor khawgevee nipe thisunecdiod miy bd pMcaesl %Mll&ﬂttsﬂcﬁgfecm&@cm#se,c%% the pover
of a hair dryer is controlled and adjusted by built-in prograns, it saves
ener gy cdnibedptailemayTine ledicanitrdes laifleso s0n6 tb9BEGre SRt ihsE@phi pHs. For
avoi dance of doubt, the fan referred herein includes a notor and fan

bl ades, SRR PEFFcteREe.nemanon seforsacanimamly wiltlbe vkeythirbreghbanthel fides t o
generate airflow. A skilled 20 person would appreciate that any neans of
generat i na‘iefefrFIB%/tﬁgf? BaEequsipidy featyrasicepmman tojthe fpwigsunder st ood t hat
controlling fan or the |i ke has the sane neaning as controlling the
airflow Further, the present invention is adaptable in high power
hair dryer, i | pLof j ir. dryer., 6 . Fig. |
is a schemat :/Yg g{&ggi%g?g‘gﬁgn%;%f QIZXE %ﬁ?eh&g{/f&‘%i El%zsi‘%:néolrn ﬁgrhtboé" WRE n

enbddi nmpmovidéd hieleprrRseiit diyBv@migr8s a hbfeNaifin, A Qki-h0@e &g[ﬂwévﬁf‘cﬁ a

mul ti-node trigger 102, a Controller 104, a heater 106 and a fan 108.
Speci f i @afllayprifdeci@orit bodrt ¢PCBY domgendngttieyhearanhé Ssardnge afulfiBigie! C
conponents. The geater 106 5 operationally generates heat for the hair
dryer 188tonswitgha; Lhe PGB pepvidss aasipulisrgdus gonireleoter dhs heatei mgl teect ri cal

ener ient 0. heat . . The fan 108 aqperatj.onal l enerates airflow for the hair
dr ye?ylé& 9‘? E © FURETRYE W&“?%g?‘a Wit %‘HH’){%%P@P%Q%@& thepeleetric haigener at e
airflow t . f 08 ar espectively connected to the
Cont r ol Idgr%q)11045&%(2({[18%%?1}@%%re%‘?.)ﬁil%?ng\ﬁ%dg? &Sﬁ?‘}td%gfﬁwnp%@r °f8 | evel to
t he 1§ ansikidiABGudE abnirSIVEL v@(ﬂ’kﬁl?ec?‘ﬁ?f@%ﬁfm 108 A OWSQ sil!yte%gtll %ﬂ? [hP,C mbi nat i on

of levels. The Controller 104 | er connected 0 Yhode
tri gger BeGaist hiad pabbiooy AISaF BrykOisfdabbylI6PMd RjudtbeoBiific-BY Y6 hakQ0;: t hr ough
the single nmulti-node trigger 102.

saves energy consumption. The advantages offer more users’ satisfactions. For

avoidance of doubt, the fan referred herein includes a motor and fan blades, wherein
the motor is operationally driving the fan blades to generate airflow. A skilled
20 person would appreciate that any means of génerating airflow can be desired.

Further, it is also understood that controlling fan or the like has the same meaning

as controlling the airflow.

Further, the present invention is adaptable in high power hair dryer, which

includes professional grade hair dryer.




Still referring to Fig. 1, when operating the hair dryer 100 wth Ithet 15
mul ti-no I 102, the nulti-node trigger 102 generates signals to
trigger mtz{lgg%??gﬁ | er 104 and sinmul taneously provi desl’%%%(l}zgwqo & controls
over the heater 106 and the fan 108. Gor exanple, once the Controller 104
receives a signal fromthe intilti-rnode trigger 102, and based on built-in
progranms resides in the Controller 104, it controls the heater 106 and the

fan 108 by enpimyli isgp schearatiespondinga20adh URiM®YE: B RC8&RBnED WiGsponse to
t he si gnaIy_ e F?g. 2 illustrat eg a schematic diagramof a hair dryer
200 in at®@bpdirwaeoiheprensat wrvbodime rithedfait drgept Ms@niiprisey @ ihileimodehe hai r
dryer 209. al s% I nclades $he Control | er 104, the heater 106, and the fan
108. The'™H&Ct gh’yér opjerlicir Htera dispipr i186sand mibe i Lo§odSpeeifigyly, DE2 exposed

i g6 g9f a_handl e 201 of the 25hair dryer 200. The multi-node
1 gger o83 TR IR eena R Coyprien Pl hiuorg I semealitscl bisdende thio
[ | j I , [ er copprises
D010/ 07790 bt Lgbe7Ba0EAL 9" st BUENeE . ¢ 30} dBhelIPRIE iy
pot ent i amatiay \0ipetahiAAlgYcIBQRRERL RS> LD TNOHAN 4d bRLA LG MOt 8Ty

dial froma first angle to a second angle. Certainly, control's and

adj ust negeneragfs sindownefat thevelr dner 108 alld mmww@f,ﬁg@ £TM LRk lagd 10 ,
accordance with the controlled according to the built-in programresides in
t he Cont§leAtTiemoieto geneeaipairslowt o Rotie heatgn406 afid dm 108 arsuickpectivele tri gger
102. For the hair dryer 200 adapting the Controller 104 for

contr ol Icioﬁﬁe"ct?f{amrrgiecf?o‘ﬁﬁ%k&tlioéns:fh? kengsallen 10provislys ammivelsioegbwen the | C

i i dth i I omthe multi-node trigger
o2 Bandept e Rl 8By el FaEpisre Fed euit iromatn BvRE A sorimentan For
: . hair d 00 0 are configured to
g)(;g'[nr) LF,%fﬂg%ﬁgxﬁeodiéﬁg(g#gﬁtoﬁgsgégﬁhqg%rnflﬁcé%’{‘gg? ﬁ?d@ﬂl%t“'ﬁa‘tie &SR ég gener at ed
' ' t | j.r t ai rf.l ow
gﬁp|toP?egﬁﬁgﬂ{otﬁg}&?ﬂﬁ)lggw?(gg)jl utget g%ﬁ‘?gﬂ 5 Isjeéqtjtl}l[ao\r{%h tﬁbe\%e leBFﬁ\'tlth‘ r?df he si gnal
i s receituggerdP2t he Controll er 104, the heat generated by the heater 106 is

adjusted to the required level A and the airflow supplied by the fan 108
is adjusted to the required 15l evel B.

Still referring to Fig. 1, when operating the hair dryer 100 with the

I5  multi-mode trigger 102, the multi-mode trigger 102 generates signals to trigger the
Controller 104 and simultaneously provides appropriate controls over the heater 106

and the fan 108. For example, once the Controller 104 receives a signal from the
multi-mode trigger 102, and based on built-in prégrams resides in the Controller

104, it controls the heater 106 and the fan 108 by employing a corresponding

20 adjustment process in response to the signal.

Fig. 2 illustrates a schematic diagram of a hair dryer 200 in accordance with
one embodiment of the present invention. The hair dryer 200 also includes the
Controller 104, the heater 106, and the fan 108. The hair dryer 200 further
comprises a multi-mode trigger 202 exposed on an inner side of a handle 201 of the

25  hair dryer 200. The multi-mode trigger 202 includes a rotary dial that is rotatable

clockwise and anticlockwise in all angles. The rotary dial further comprises a




Fig. 3 illustrates a schematic diagramof a hair dryer 300 in accordance

w t h onevepbadimept of the present invention. The hair r has
substantially a same design as the hair dryer 200 of A ./él(%,oogzﬂg&gbt t hat
the nulti-node trigger 302 has a rotafy dial that is rotatable within a
limted angle and | ess than one full 20 revolution, in the present

exanpl e, 270 degree. Such configuration allows the nmulti-node trigger 302
be used HQICRHCBREORESidRi thetetashths petenidorditat expetationnity exhsrewe fH@wild i on.

Figs. 4 nd%éki | | ustrate two hair dryers 400, 500 having a nulti-node
trigger IRO%CESHQNEtenratsryt Hal Somepnfatst waglentsodi seerndsanstle.t Gertainlys ent

i nventio 1 9. 4. e I.ti-pode tri,gger, conprises a toggle switch
402 to t%logmgt'lldgS [E}ﬁcgggﬂ%lﬁtpng%tégvﬂf[% et @FF%‘F&, “%h@‘f%@’/ Pppvge ang qegdollgkin oggl e

swi tch 5R2otdankO@IBHe thd cBuk@fdd- §dc8hin il 6L 1190 Fi.gy 6.0l]ustrates a
hair dryer 600 having a multis mgg{}{l??gtgggé é)glgt 'h pg%gg%rpqrgﬁgcés W a further

enbodi me@ionieélldrNe4pn espbhse ta\f@ﬁi.fﬂ?s frEHﬁthg%dl{i:Me[rigéér% r 602 conprises
a a

an omi-directional toggle rod t is able to togg east in up-down

and left-right directions (i.e. four directions). The omi-directional
toggle rod is_a single rod that protrude on the handle. By default, the
single rod i sFerthehaktdgenifioi alapting theh@ortienit d04 ifoeconnollidg the ingorany wher e) .
As the rod is being pushed/toggl ed, the potentioneter connected thereto
gener at €PEIO8S; %gﬁh'&‘ﬁ@r%f@‘ﬁd%l%%@ﬁd§ ¢@npdnenCermontigired td Oeadf or t he
rel evant, cq 7 illustrates a hair_dryer 700 in accordance

ls. 1 ,0Fi .
with yet a ?%r{a?%grp%%oh\%kﬁ”ﬁlodﬁfmgw 2o SBHPIPYiE rft FedevantTErsppRser todr yer 700
i ncl ud - 1.0 i | d,702. ~Th - . di tjion ad 702
my be 3 nipt MeRifriiiah O @RI IR (R ERt RO R pEF A B r0hor o Uer

fri aodl yare Ebfiged @WRoktkS106E hONA! 1RAGATRYS ﬁ‘ﬁ%sghia{eﬁ?u J;S@p { ﬂ%ﬁéﬁx'ﬁﬁna'

setting as the toggles nentioned above. 15Fi g. ates a | ti-node

trigger g8f@aied byahedanme W6ty adjusbd abnatéysreaRO KEMJ @fe LHBoRT €SENt
invention. The multi-nmode trigger 802 conprises a push button. In yet

a furt hérpRltseli therfan 108 és ardpisted wodequired peel Bampdrethesignsl iB@c@iveri gger
i nt egratbi ng ope or nore of the aforenmentioned triggers. 20The triggers
provi de WniehEonflas 4 hatwai aennrated nhyy ther henigr A@6 iprdjusid to the

required level A, and the airflow supplied by the fan 108 is adjusted to the required
15 level B.

Fig. 3 illustrates a schematic diagram of a hair dryer 300 in accordance with

one embodiment of the present invention. The hair dryer 300 has substantially a
same design as the hair dryer 200 of Fig, 2, except that the multi-mode trigger 302

has a rotary dial that is rotatable within a limited angle and less than one full

20 revolution, in the present example, 270 degree. Such conﬁguration allows the

multi-mode trigger 302 be used as an ON/OFF switch when it is dialed to one

extreme position.

Figs. 4 and 5 illustrate two hair dryers 400, 500 having a multi-mode trigger
in accordance with the alternative embodiments of the present invention. In Fig. 4,

25 the multi-mode trigger comprises a toggle switch 402 to toggle in an up-down



intermedi ate values. Certainly, those that provide internedi ate val ues are
capabl e alopiwdiphg nore operational controls on the hair dryer. 9

I n anot her enb)(’)ﬂg?jr?znt , the nulti-node trigger is stepl EQQSW¥?O-O%de
trigger, i.e. continuous signal neasu®enents. The controller 104 may have a
sanpling rate for acquiring the signal neasurenents during the operation.
In furthet enbodinment, the Controller 104 controls the heat and airflow

51 evel s direetion, dwrabydfignshmeits joggle seaeh 580 ePtASRORIALRYI IO dfeRiggSCr | bed
heat/airflow | evel. In yet a further enbodi ment, the Controller 104
includes a plurality of operational nodes that pre-store |level of heat or
airflow or co?i ngt.hg agf bortéh. In a further enbodinment, the

mul ti-node tridgef ! %}r & Poldlt cHysnodthdanagde endii-mpde Magger 0682 in

Cert ai nl 3 Y I t 1. geer y.al so be | ocated _gn other positions
of the héa(fimrO ¥ ryer ,liﬂs%gﬁl@g% e”a”irl BRI PR gEFS ey m@?{‘fté’%alﬂﬁé%lﬁ‘emé%t r ol
appar at Ugigger 602 corhfri Idiher ' tep il It - trigger may

i ntegrate gsgwi tch fu%é%?%ﬂ%éf#@{%@%@ﬁ%&%éh%l? % %I%%%ogﬂ%%gﬁﬁﬁ S as
descri beep-dbwueande lefi-right tdifedtion: @f.e.t BuR Afdciibhe. POMRT o SHPRI Y E%a{]ur ni ng
the rotary conponent to a certain angle.lSor the |ike. (¥ e hair dryer
accor di ngegls Hés asingte witsbai pretrtide of theltanplees @yt ddENE Mid GRgIEQHMEJ Ses a
heater, an electric conponent, an nulti-node trigger and an integrated
circui t YRR NPrigBnnethe bandid (ire. tioe tiliémg enywhdne). elacthei oddertpanpent and

t he ”U|ti'HQﬂ. t%@gggr, the integrated circuit conponent being used for

si mul t arfé6Ue &gg > ¢cOhtROSFtiomsteh eomHisgied r tharedp teisaempiest4 coodspandingger i n

response; i from the l.ti-node trigger, such that the working
t enper afsfgr%l %ﬁ‘gsﬁd??‘?g‘v% ‘g‘?nmf%@r r\g%lfordpﬁ/gﬁle"é‘%c‘t‘g‘ﬁ’ﬂ%‘ ol | ed simul t aneously
t hrough sinple operations. Because the power of the hair dryer is
controlled and adjusted by built-in programs, it can save energy, and thus
: he loser’ s saltipsfracludidss al Bgik e@sed 700N iR dlbd aQhke i 9dp Audthe,T0de
riggers can
embodiment of the present invention. The hair dryer 700 includes an up-down

directional pad 702, The up-down directional pad 702 may be a soft touch button
or the like that makes the operations more user friendly. The up-down directional

pad may have a similar operational setting as the toggles mentioned above.

15 Fig. 8 illustrates a multi-mode trigger 802 in accordance with an alternative

embodiment of the present invention. The multi-mode trigger 802 comprises a

push button.

In yet a further embodiment, the multi-mode trigger can be one single trigger

integrating one or more of the aforementioned triggers.

20 The triggers provide in the aforesaid embodiments, may or may not provide
intermediate values. Certainly, those that provide intermediate values are capable

of providing more operational controls on the hair dryer.




WO 2010/ 077207PCT/ SC2009/ 000335 10 be provi degogor use;i S var;ousogﬁgatl on
. f 9 illustrates a hair dryer accordin et an .
gﬁgggi nemo%)oflb:/!t)ﬁémpresent invention. The hair dryer Qwa%2¥%@PO3é%nprl ses a
LCD di splay 905 for displaying operatd ng infornmation. For exanple, the LCD
di splay 905 may show the current heat and airflow [ evel or the current _
oper ati ng node. Fig. 10 illustrates a cross sectional view of a hair
dryer 950 in hceasHanGembididetethanatiitho {QHQ%‘EQF sx%@géé‘?n@{i? S e
i nvention. The |1 C conponent of the Controller 41s unted o printe
circuit Wigged iPCBnlinBesi digaall hvabiGeeenRONENE SsontrblléS 1PPSSHPIGyE Rat the PCB
may further conprise a voltage converter, 10 which allow the hair dryer
950 to bR rig o aqqupping the §glaakmaaamtnags dindgethe operwibi.age | evel s and
frequencies. The PCB nay further provide a switch node power supply
(converter) unit. The PCB includes neans for auto-sw tching operating

i i din
vol t age/ frequen t he cas e i C |l ows the hair dryer be use
any rggi ons vlaﬁt %t&f%g%’ﬂi}% 1 Hﬁ‘*’\égg}{“_@éﬁ% P%%}fi%i‘tel%rt?“: A;%att EFaf?ir P'gtﬁoi*ev? a(rjrgfteed’
15 i chel SAdg t 1 . ny.: [ ,
fea\tNSr egegﬁ%ﬂg%gfﬁdﬁ %ge%cgl%n e 152%?@%/%38 v%lg1 ?%w{?%de%ohaap%s‘érﬂiﬁéir e_@%‘.rﬁ r ]ccaxarrpl e,
e B low. 1 chude ahet knbeahilifs iRelanauN fihddl b pbifesg of 2
undue inpact on the hair dryer, such as dropping o e ir r.

The PCB opsrationalhesdesthattpeetstviré livel &higacavaitHowbr bdisbinand Stvolie PCB is
20positioned within the handle, as it is furthest away fromthe heating I
el enents of the hair dryer 950. Fig. 11 illustrates a cross sectiona

iew of a spout of a hair dryer 980 in accordance with anot her enbodi ment
\(;:‘ t he pr esgg? ' Wi%‘l‘?‘)dﬁﬁ@mhéh@ nepl{ignodrg rigagr iy be dogtéds es thef ar-infra

- | i nder, of the
red em HWhidle %@%engaulp td(xz“)(ljer.a bexttgllﬁly? %?cu}nuf 1-11{0?16 trigger may also be located on

10 other positions of the hair dryer, such as airflow cylinder or external remote control

apparatus.

In yet a further embodiment, the multi-mode trigger may integrate switch
function with respect to the different embodiments as described above, e.g. to turn

on or turn off the power supply by turning the rotary component to a certain angle

15  or the like.

The hair dryer according to the other embodiments of the present invention
comprises a heater, an eleciric component, an multi-mode trigger and an integrated
circuit component connecting with the heater, the electric corﬁponent and the
multi-mode trigger, the integrated circuit component being used for simultaneously

20 controlling the heater and the multi-mode trigger in response to the signal from the
multi-mode trigger, such that the working temperature and airflow of the hair dryer
are controlled simultaneously through simple operations. Because the power of the
hair dryer is controlled and adjusted by built-in programs, it can save energy, and

thus the user’s satisfaction is increased. In addition, various multi-mode triggers can



11 hair
ci rcul at

i nventi on.

be nmade
the art,

dryer. The far-infra red emtter 985 is used to inprove the bl ood

vPHSe10hBeRbOVE are the detail ed enbodi ments o resen

t he 1t
It should be noted that sone nodifications %9]&?923?3/%99?3%5 coul d

within the spirit of thelpresent invention for those skilled in
and these nodifications and 5variations should be regarded wthin

the protection scope of the present invention, 12 CLAIMS 1. A hair dryer

(100, 20@&:pﬁ&ﬁde(ﬂﬂﬁ,uséﬁgvarﬁﬁi@opgﬁgeng%& 950, 980) haying a fan (108), a

heater (106), _ :
characterized in that: 5the PCB board having programmabl e integrated

circuit (1C) conmponents nmounted thereon, wherein the fan and the heater are
al so connect edig.d tlhstpEs ajwér dryer 900 sdverdiog tyeohaher (chib)dimanlafdhag a

pluralit

operatin

of both

5

10

15

20

a Printed Crcui

Board (PCB) and a controller (104),

PEYIVEH I, o o s Y8R

the current heat and airflow level or the current operating mode.

Fig. 10 illustrates a cross sectional view of a hair dryer 950 in accordance
with yet another embodiment of the present invention. The IC component of the
Controller 104 is mounted on a printed circuit board (PCB). Besides the IC
components, it is possible that the PCB may further comprise a voltage converter,
which allow the hair dryer 950 to be used in multiple regions adapting different
voltage levels and frequencies. The PCB may further provide a switch mode
power supply (converter) unit. The PCB includes means for auto-switching
operating voltage/frequency as the case may be which allows the hair dryer be used
in any regions without additional adapted or converter. As the PCB is adapted,
which is not suggested or taught in any of the prior hair dryer, more features and
conirols can be achieved with the hair dryer 950. For example, the PCB may
include safety features such as auto cut off, in case of any undue impact on the hair

dryer, such as dropping of the hair dryer.

The PCB is further mounted within the cavity of the handle. The PCB is
positioned within the handle, as it is furthest away from the heating elements of the

hair dryer 950.

Fig. 11 illustrates a cross sectional view of a spout of a hair dryer 980 in
accordance with another embodiment of the present invention. The hair dryer 980

further comprises a far-infra red emitter 985 mounted at the spout cylinder of the

of operation nodes that pre-store a conbined fan and heater
ér pvﬁ'ﬁl 95@&@‘;‘1@1‘0@0&?@%@&@ BCB) dioplen 86 sr cont r ol

&%Bla?ﬂ% Qfé%t%g ?rﬁgx[rr%tf.o?lg !ngv g)!cantlp é,%%%ﬁ%‘xs;ﬁ% rﬁ%i&lﬁgy S 0%?;



10wherein the hair dryer further conprises a nulti-node switch (102, 202,
302, 402y HQR0009¢ 702, 802) connected to the PCB board for selecting the
plurality of operation nodes, the nmulti-nbde switch (1&’5%@?{00%?, 402,
502, 602, 702, 802) is positioned at 1an one-hand operable | ocation on the
hair dryer, wherein user is able to operate the hair dryer with only a hand
hol ding hair dryer and controlling the plurality of operation nodes through
t he mul t hair dbyeADAdEneSIM-4iBfita feliQ2ittd0¥85 B3QRed 4P; 0 atigQe) - 2. The
hair dryer (100, 200, 300, 400, 500, 600, 70 ,prgo%‘:hegg‘%’fi%‘%‘)ﬂt‘gg%ordi ng to
claim1l, wherein the nmulti-node switch is a rotary dial (202, 302). 20

3. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980)

accordi ng to thapbave argiiks detailechembroditienmsoalethe wirdsel: inser@ionogoil@ukiv t ch
(402, 50%% t4 The hair d@cer,(loo, 200, 300, 400, 500, 600, 700, 900, 950,
980) accdt BHY e semsimodTicajinss end viepatieusgesiudd bovntadh Withdp fhei spitiogyl eabl e i n
an up-d I tiop. . 25. 5. The hair. dryer (100, 200, 300, 400, 500, 600,
700, 90%@9‘%%8%5%’?&%1880@&tﬁ?&“’i 8‘“@%% e x’/&ltref“é‘? ghesp enedifertionswindch (502)

i s tagglwafllitnd shodid B teok) el tion. .. 6. Tg hair dryer.(100, 200,
300, 400. 500, 600, 700° 9‘%@?‘”’18%’3?9@9@8%@%8%8‘%%% ?‘1663"85‘“"3?}%’%‘}“% wher ei n
the toggle switch (602) is an ommi-directional toggle swtch (602) that is
able to toggle in at | east up-down and left-right directions.



13 8.The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980)
according to claim?7, wherein the button conprises a first button and a
second button, or the button conmponent is a single button. 5 9. The hair
dryer (100, 200, 300, 400, 500, 600,,700, 900, 950, 980) according to any
one of clains 1 to 7, wherein he nupg node swtch (102, 202, 302, 402,

502, 602, 7021.AB@2) is |located on an upper side of a handle (201) of the
hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) . 10 10. The
hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to

clai m 1,1.f ur thesir 698PI106,] 189, s00f abo, lsﬁ)f)r(ﬁfoe@b(ﬁ@bé toBp, %@Pgafﬁgﬁefamléége PCB

boar d, mhereln its o eratln status i s deflned i'n one operati on
modes. 1520 (1PRb afEn d(ﬂjr“'y?élﬁ eadPCBDad a300trollkn 01 045 0Bara@@Ted ODat: 900, 950,

980) arcor @O bSJnﬁ' Mving %)f‘dé[dtnnﬁcfbl(? QRREL RN NGy @R %@?'c&ng@r@g{s Itn%um%d) nnect ed

to the PCB board, wherein 1i{s operating status Is n-one o0
oper at i dkFreRId aderein the fap and He haatpirarel aly@con(n@@m t0200PCBO®:d;400, 500, 600, 700

900, 950, 0 r he eln the, PCB furt her rises a
vol tagel I r uonaeRardbBnlfufit My R HOREL Betdoni Beorngombsel so0
600, 700d2n @0Dheca@50peroBD) lead ccmredclrngpd’rmomlrmdm b2provibes gintulthi@uPedhtfolnt her

300, Léﬁ’%ﬂﬁfejﬁ%%%%ﬂ%em%@ﬁe o GeBRh Sy ratodR BEHs o claim L
wherein the hair dryer further comprises a multi-mode switch (102, 202, 302, 402, 502,
602, 702, 802) connected to the PCB board for selecting the plurality of operation modes, the
multi-mode switch (102, 202, 302, 402, 502, 602, 702, 802) is positioned at an one-hand
operable location on the hair dryer, wherein user is able to operate the hair dryer with only a
hand holding hair dryer and controlling the plurality of operation modes through the multi-
15 mode switch (102, 202, 302, 402, 502, 602, 702, 802).

2. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,

wherein the multi-mode switch is a rotary dial (202, 302).

20 3. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,

wherein the multi-mode switch is a toggle switch (402, 502).

4. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 3,
wherein the toggle switch (402) is toggleable in an up-down direction.

25
5. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 3,
wherein the toggle switch (502) is toggleable in a left-right direction.

6. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 3,
30 wherein the toggle switch (602) is an omni-directional toggle switch (602) that is able to

toggle in at least up-down and left-right directions.

7. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,

wherein the multi-mode switch is a push button (802).



wherein the PCB i ncludes an auto-cur-off circuit.
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8. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 7,
wherein the button comprises a first button and a second button, or the button component is a

single button.

9. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to any one of
claims 1 to 7, wherein the multi-mode switch (102, 202, 302, 402, 502, 602, 702, 802) is
located on an upper side of a handle (201) of the hair dryer (100, 200, 300, 400, 500, 600,
700, 900, 950, 980) .

10. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,
further comprising a far infrared emitter connected to the PCB board, wherein its operating

status is defined in one of the operation modes.

11. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,
further comprising an ionic generator connected to the PCB board, wherein its operating

status is defined in one of the operation modes.

12. The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,

wherein the PCB further comprises a voltage/frequency converter.

13. The hair dryer(100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim

12, wherein the PCB further comprises a switch mode power supply unit.

14, The hair dryer (100, 200, 300, 400, 500, 600, 700, 900, 950, 980) according to claim 1,

wherein the PCB includes an auto-cut-off circuit.




