USB OUTLET CHARGER FI ELD OF THE | NVENTI ON  The present invention rel ates
to an electrical power outlet in a building such as a hotel, office or
hone. 51 rwa 2pmvdssasal ar form the invention relates to aPpoaaroOuwbiB
providing an interface for charging Universal Serial Bus (USB) conpatible
devices. PRORITY The present application clains priority from
Australian Provisional Patent 02010905218 entitled "USB
Qutl et Charger" filed on 25 hﬁ@gﬁ%@?ﬁ§B€gA ﬁggentlre contents of this
docunent are hereby incorporated by reference. BACKGROUND OF THE | NVENTI ON

15Many aheeh'GITBEISVESEfoUCh as nobil e phones, np3 players and digital
caneras are charged through USB ports in either a conputer or a USB

Al t er natihg greesgt %eﬁflomle)es ‘Qd&ﬁlﬁﬁfﬂcab\l’ﬂ“@hmﬁ'ﬁyn pBuilding§ucdas p hete), afficger homeacket or
powers ouhbgamcmwr@ltngmd@mmﬁtei 2@kt catiddpRviamiztan MferBceTOdRbERAE I equi res
the co ter q%é’ﬁm % ed Q nd al so prevents other peripheral devices
such as “@ésa g2 %Pa%mae §9%Mm accessing the port while in use. By
using a USB AC adaptor the electronic device may 20 be charged at a wall
socket outlet. One portion of the adaptor has AC prongs which
engage |r]ﬁ ii\grecept acles of the wall socket while another portion of the
adapt or ThagresentUpBliqaoert cldilos privrierffarcAusnalian PeovisoBal Patameipplivatiaf Nan appl i ance or

&) ecly OofpdiSMa Efiked Uk 67 BRY er”Tfhgdo%'szé}m pafigui th Lhis arrangement | s

aptor I's a separate conponen at nust be purchased and
carried around and al so that the AC prongs w || onIy be suitable for a

par ti cul @k eGR4 EnleNts thhfsggduﬁ'n@nt are/HerRby ﬁ@&ﬁorﬁ{{f ! daer drawback with using

USB AC adaptors in foreign countri€s, nane at addl tional AC adaptors
are necessary to engage with sockets found in different areas around the

wor | d. THerRGRO®ND 6P THEBNWENTIONE | et s wherein the USB charger is integral
W th th?\éﬁ. V\E out] et. Havi ngt&t he USB charger integral with the power

out | Bt SEPMCSeY RS Seeh spmotils ppnes Py PRV 19 digialcameraxar “o‘i‘i‘aré?f’o‘h@e%s tly

repair arsb ﬁo&pimmmbm@fterpﬁd’mw ARématiag EGiren0fA Q) R@apk @AM inay Sb\/;ﬁﬁgtged)n [ s to
aneliorate o

o ovi de 1S 88 bkt i eSiurb Crdp P b abEL Hp a6 P s s 3oy ner
advant agempaér to beeswickesentind atso @reventsothwr pdriphad dadcea pphhemice irdomantohe f ol | owi ng
descri the%Qes frtoﬁml%@&ssing the port while in use. By using a USB AC adaptor the electronic device may
20  be charged at a wall socket or power outlet. One portion of the adaptor has AC prongs which engage
into AC receptacles of the wall socket while another portion of the adaptor has a USB port to interface
with a USB connector of an appliance or electronic device to be charged. The disadvantage with this
arrangement is that the USB AC adaptor is a separate component that must be purchased and carried
around and also that the AC prongs will only be suitable for a particular country or region. This leads
25  to another drawback with using USB AC adéptors in foreign countries, namely that additional AC

adaptors are necessary to engage with sockets found in different areas around the world.

There are also USB wall outlets wherein the USB charger is integral with the power outlet. Having the
USB charger-integral with the power outlet can lead to increased complexity during installation and

30  costly repair and replacement of parts.

An object of the present invention is to ameliorate one or more of the above described difficulties or at

least provide a useful alternative for charging USB compatible devices.

35  Other advantages of the present invention will become apparent from the following description, taken
in connection with the accompanying drawings, wherein, by way of illustration and example, several

aspects and embodiments of the present invention are disclosed.
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in connection with the acconpanying draw ngs, wherein, by way of
illustration and exanple, several aspects and enbodi nents of the present

i nvent i orwaneixdicsessosed. SUMVARY I n one aspect of the iporatoarmwpiishere i s
proposed a Universal Serial Bus (USB) charging nodul e housi ng adapted for
securenent to a surface nountable power outlet, the housing including: 5an
engagi ng portion for connecting the housing to a supporting portion of the
power outlet; access means to allow a USB charging circuit to be inserted
into theSUMMémfg and an aperture for allow ng external access to a USB
port. Inone'd@pe@(@tl{eQﬁMtl&nﬁerU§%rdﬁbﬁ5 gunge@a@maﬁfambg&aiwmﬂme' ncl udes at
| east one aperture for receivi Owi res carryi 0 I'n one form
t he accd@usingeagdppsed for Sa‘P“I"‘(E‘W"'ttPIéS‘!DgE 'ewafaalerwgwenorlmthe hosikgeinglyding: t ed i nto t he

housisng is praR¥hdgiAg PoftichTorfdet it %e‘h@usﬁ’r&t@%’s@g&ﬁﬁg SRR o@thef;&werbme?l ng. 15In
one form the agerture i s covere§ enova Fortlon n one form t he

renovabl e porfSESinGeRdP atnvse YsB F*@%’tg clt to Beinertpdintoghe houng: 98dg wi res

carrying nmai s ape for aBOing ex@nall Scéds totdESBppporti ng portion of the power
outlet is an integral portion of a grid or face plate. In another form the
supporting portion of the power outlet is located in a nmounting plate that
i s adaptlednd fornl ehediSBrubarging modul¢ lasingfurthed fincludeprak Basd bnefapararfotiecividddl N one

for t onnected to the supporting portion of the power
out In}eot p?"{fg%ﬁ‘“%??a‘“% "the grid or face plate. In one form the housing

is connected to the supportl ng portion of the power outlet fromthe rear of

the grig,gfe d&f?.g eQLc%ESQneaﬁsoto}a (]Pt'ﬂéauwFﬂ&gnr}g‘%ﬁ‘rcﬁﬂ?%@}r@&ta@%&tihé’@m?ﬂgFshe usB

chargi ng no ou5| ng 1 nc es a ura exten outwardl y
f r om onePrideddy an apritwe inghp externd facp pf't fh@uﬁwm ng, sai d clips for engagenent
with one or nore surfaces of the supporting portion of the power outlet in

a snap fit arrangenent.
IS In one form, the aperture is covered by a removable portion.

In one form, the removable portion includes at least one aperture for receiving wires carrying mains

power.
20 In one form, the supporting portion of the power outlet is an integral portion of a grid or face plate.

In another form, the supporting portion of the power outlet is. located in a mounting plate that is

adapted to be connected to the rear of a grid or face plate.

25  In one form, the housing is connected to the supporting portion of the power outlet from the front of

the grid or face plate.

In one form, the housing is connected to the supporting portion of the power outlet from the rear of the
grid or face plate.

30 '
In one form, the engaging portion of the USB charging module housing includes a plurality of clips
extending outwardly from one or more exterior faces of the housing, said clips for engagement with

one or more surfaces of the supporting portion of the power outlet in a snap fit arrangement.

35  In one form, the clips have a tapered front face and a substantially vertical rear face.



35In one form the clips have a tapered front face and a substantially

vertical rear face. 1In one form the USB chargi ng nodul e housi ng has an
aperture woecatadsan the front face of the housing for alPcomiugiigeisenal
access to a USB port. In a further aspect of the invention there is

proposed a USB chargi ng nodul e adapted for securenent 5to a surface

nount abl ig oROMR, tRUWIRharginB SoGN@REiRZhaRA BeRurk Toehtbdbtle fréht OBy t; a USB
char gi ng@m rcuit that is capable of receiving a nmains power input;

a housi MyusitgfPrpliRyiRgexema! desettd? MYSBREngagi ng portion for connecting the
housing to a supporting portion of the power outlet; access neans to all ow
the USB charqing circuit to be inserte {nto.the housi ng_and an aperture
for all o'\'/\/iaﬁﬁg'éﬁ%efﬁglthed%"&%tg’§ thegs i Pf@qu&% %%éf arging "Eﬂ‘?é'eﬁgﬂpﬁg forsesuigBENtc har gi ng
nodul%e itaakwthesmeuntdbB powarogilegheccharging tovlé facladifg:i Nt ed circuit board (PCB).
15In one form, dhe USB charging nodule includes a plurality of wires that
are sol dered d"llre%cfrﬁ’y to the PCB for connection to nmains power either
directly or \iGSBchagingcheuititimt &rayable of fecriving & hansgéBerdyant;gi ng nodul e i ncl udes
a termnal bl : - 0N ' : | r.rying mains
power either aﬁﬁlrﬁse'c’W@gslwghgﬁg%%g%g{nﬁggvpﬂﬁg{ Oge{?ec{é%\géd'goﬁéﬂ fg,a there are
pr ovi dedsupgertingnerticarcfithe poveer pulet; pgcess meensiig #llowi thmUSB ehaggirfgieiredigp baivpreted  of t he
i nvery i Othd fEhdusihgardd'ah BRHEH 6 afibWih AGRAPLALAR the BOWBYr OUt I € for allow ng a
user to charge a USB conpati bl e device, the power outlet including: 25a
supporting portion; a USB charging nodul e including a USB port; a
USB chargiofgfofh, ftikeUi$B dhbrding ndd@& RNl a OfsBIcR& BihY LiRtdit XitH R pifiedXNBI bdafaPUt ; @
housi ng, gid housi ng incFuding an engagi ng portion for connecting the
housi ng (lpg the supporting portion of the power outlet; access neans to-
allow the USB charging circuit to be inserted into the housing and an

f | 1 .ow t I 1 he USB t: 30a,.qgrid f
RGN e RN N R

PCB for connection to mains power either directly or via a switch.

In another form, the USB charging module includes a terminal block mounted on the PCB for
connection to wires carrying mains power either directly or via a switch.

20

In other embodiments, there are provided screwed terminals for wire termination.

In a further aspect of the invention there is proposed a surface mountable power outlet for allowing a
user to charge a USB compatible device, the power outlet including:
25 a supporting portion;

a USB charging module including a USB port; a USB charging circuit that is capable of
receiving a mains power input; a housing, said housing including an engaging portion for connecting
the housing to ihe supporting portion of the power outlet; access means to allow the USB charging
circuit to be inserted into the housing and an aperture for allowing external access to the USB port;

30 a grid or face plate adapted to allow a user to access the USB port;
a connection between the USB charging module and mains power; and

mounting means for mounting the power outlet to a mounting surface.

In one form, the mounting surface is a wall or floor.
35

In one form, the power outlet further includes a cover plate.



a connection between the USB chargi ng nodul e and nmai ns power; and nounting
means for nmounting the power outlet to a nounting surface. In one form the
nmount i ng worbewssdds a wall or floor. 35 In one form thecpaeniimoiizet
further includes a cover plate. 3 In one form the mains power is between
about 100-240V alternating current (AC). In a further aspect of the

i nventi o LORKR, themathsPRRSEbndtR bR Bh24 VP shedalihd BB PREET OUt | et for

allowing a user to charge a USB conpatible device as herei n descri bed,
conprising the steps of: 5connecting the engaging portion of the USB

char gi nglnmﬂeﬁasp&UﬂtﬁHJmteﬁtﬁnhﬁ‘er@MBB 6s§d Qﬂetﬁ&f 5f'u@ﬂllﬂF a bVeer BV For AWl 5
connecting the mains vaer to the char e; and nounting the

pover . out 1t o chprgerrd/ SRsemPativls @ﬂF?%é‘é’emfﬁcHgﬁé PEptiHeg thesgspsef of t he

i nveng i on thedoﬁndcﬁngpnm@@e@pammemmbsg ch aﬁddmego@.nﬁwms@wd@t for
allowing a r to chatF ge a USB conpati bl e device as herein descri bed,

conpri si Pf’j“f"ﬁ’ th§t"%‘ﬁ3"§°5 connecting the engagi ng portion of the USB
char gi ng nodwo&nehmshengamscpotvhm the SBIchdrgiag poduld; afd of t he power outlet;

connecting t 'P‘h"rrp nt;]e nc,gvcpoue?1 tq?h‘g{l{ggn lljrgﬁjar{;aﬁof a grid or face plate.

15connecti ng argi ng nodul e; and nounting the
power outlet to the nDuntlng surface.

10 In a further aspect of the invention there is proposed a method of installing a power outlet for allowing
a user to charge a USB compatible device as herein described, comprising the steps of:
connecting the engaging portion of the USB charging module housing to the supporting
portion of the power outlet;
connecting the mounting plate to the rear of a grid or face plate.
15 connecting the mains power to the USB charging module; and

mounting the power outlet to the mounting surface.

In one form, the power outlet is attached or mounted to the mounting surface by fastening the grid or
face plate to the surface by screws.

20
It will be understood that the term “comprise” and any of its derivatives (e.g. comprises, comprising)
as used in this specification is to be taken to be inclusive of features to which it refers, and is not

meant to exclude the presence of any additional features unless otherwise stated or implied.

25  The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that such prior art forms part of the common general

knowledge of the technical field.

DRAWINGS

30  Various aspects of the present invention will be described in detail with reference to the following
drawings in which:
FIGURE 1 is a front perspective view of a USB charging module housing according to a first aspect of
the present invention,
FIGURE 2 is a rear perspective view of the USB charging module housing of Figure 1;

35  FIGURE 3 is a detailed view of part of an engaging portion of the USB charging module housing as

shown in Figure 1;



In one form the power outlet is attached or nounted to the nounting
surface by fastening the grid or face plate to the surface by screws. 20 It
will be uwodenstwessst hat the term "conprise” and any of PCI/AdRpiv@II3ZES
(e.g. conprises, conprising) as used in this specification is to be taken
to be inclusive of features to which it refers, and is not neant to excl ude
the pres f. st at ed I mpl i ed.
25The reﬁﬁgrﬁgﬁgés fﬂé/w @fidq- M\BQ@ oJeP{ﬁ&H'{t §t°mre0|?ﬁ"@étf\é\gﬁgha%'fg,mdu% shoul d
not be tlekemg;as, an acknowl edgrrent or any form of suggestion that such
prior arg rh it GATIRR o I
field. DRR%%%"%\?J @E?Jdg ézzlépect S 8?@? ﬁfa p?fgg eﬁcgﬁgl\%ﬁﬁ pgﬁ?w%ﬁﬁqg%)%%

descri betd enggeiwithyd YSKyghargingafodple hewsingo t he fol | owi ng drawi ngs in which:

FI GURE IgiGore 6f1§ H0kaiBEViSP S thd Mﬁm 'lﬁ%fa@of%e%oﬁﬂgﬁg%ﬂgshg@mﬂlF?gzuws' ng
accor di nﬂ to a first aspect of pr esent 1 nvention IS a rear

per spect TGERG7dnp RsFspeqiae USBO%%S!%?MWWP'& agreidue iREnembpdigentef asec@BF| GURE 3
is a det@pdeest el ppateddinviidioh; of an engagi ng portion of the USB charging
nodul e h %I ng.as shown in Fjgur FIGIRE 4 is a view of a renovabl e
cover thﬁfu’ Fﬁgés?‘?ﬂ%ﬂ“ﬁ‘ﬁ%v'?‘éa? g%ee?ha’fﬂﬁd‘gé‘?“&'e exsErdingAe yrother sbadimentebthei ng;
FI GURE Ssecdi0dspeans warprog@himehtionf a supporting portlon of a surface nountable
powe dapted.to ag char m)dul e housing; 5FI GURE
6 i s[oa g‘ébgkpgds % ‘ge\/\‘;'ed’fd%ﬁqj °“F’ﬁ5‘gf"r?f"ﬁ? 5‘888 "olfq & supporting portion
shown i nFIGUgEN is5n efd @ﬁEvn?wnﬁthaUﬁBnlmmngmmle\shm ioFigareUSBirasmar owg); modul e
accordi “ﬁobﬁx-:al'i‘ isearO?eQ\démﬁtB cﬂgrgf’%g %%gqug\ggg%g gnd orr}gce Bra?e o?a su acr:]event hon;

mountable power outlet according to an embodiment of the present invention;

FIGURE 12 is a view of a USB charging module engaged with a grid or face plate of a surface
15 mountable power outlet according to another embodiment of the present invention;
FIGURE 13 is a surface mountable power outlet according to an embodiment of a third aspect of the
present invention;
FIGURE 14 shows a surface mountable power outlet according to another embodiment of the third
aspect of the present invention; |
20  FIGURE 15 is a circuit schematic depicting an embodiment of the AC mains voltage step down and
regulation component of the USB charging circuit;
FIGURE 16 is a circuit schematic of a power conditioning circuit with a DC-DC converter to regulate
the current and voltage suitable for the USB charging module;
FIGURE 17 is a top view of a USB charging circuit adapted to fit inside the USB charging module
25  housing of Figure 1; '
| FIGURE 18 is a perspective view of the USB charging circuit as shown in Figure 17,
FIGURES 19a-19c depict a sequential series of views of a method of installing a USB charging
module to a surface mountable power outlet according to a fourth aspect of the present invention; and
FIGURE 20 shows a flow diagram illustrating a general method of installing a USB charging module
30  into a surface mountable power outlet according to a fourth aspect of the present invention.
FIGURE 21 is a perspective view of an embodiment of a USB charging module suitable for front
entry engagement with a power outlet.
FIGURE 22 is a section view through A-A of the engaging portion of the USB charging module
housing of Figure 23;
35  FIGURE 23 is a front view of the USB charging module housing as depicted in Figure 21;

FIGURE 24 is a section view B-B of the supporting portion of the grid or face plate depicted in Figure
25;



FIGURE 8 is a perspective view of a USB chargi ng nodul e according to

anot her enbodi nent of the second aspect of the present invention; 10FI GURE
9 is a siwe2i2686F5 t he USB chargi ng nodul e shown in Fi ggTAWRI11IROGEIRE 10 i s
an end or rear view of the USB chargi ng nodule shown in Figure 7 (w res not
shown); FIGURE 11 is a view of a USB chargi ng rmdul e engaged with a grid or

face pl ahguR 2§‘1s%%f1?&§v SRAYRE P& c%‘?éé%ftabﬁ’é’f% Rx?th 'E}QLIE% cﬂﬂéﬁgb‘)di ment

of the present I1nvention; 12 1s a i ng nodul e
engaged mgdule ofFigere dlior face pl ate of a surface 15rmunt abl e power outl et

accor di ngGURE 26 Hohe the %Q%r?ﬁ%‘ﬁo&ﬁe SRR R coh¥E b the floh@Pte ofid 1S 2

surface nmount abl e power out according to an enbodinent of a third aspect
of the p&sepletepseouingithn embpdimpyt of the prwsicinvendam #dce nount abl e power out | et

accorsdi NgGURE aNeHoliE the BITBRFArBREModlc diFutel] iElbeaSRREkd Rém tHe@roR 28R Btid
I nvention; 20FI GURE 15 is a CII‘ Ui t géhematlc depi cting an enbodi nent of

the AC rPaif4iePlgispeeq é‘gé‘i‘é‘ﬁ‘hﬁcﬁmo Iment PEQE PAT PRV RS ponent of the USB chargi ng
circuit; FIGURE 16 is a circuit schematic of a povver condi tioning circuit
V\ntha W25 EoRver t er tq re ulat t he urrent % table for the
st chartd tRee S eesAhch i G SR e u BRI o cui o
adapt ed thesebdrdl vleWSDﬁbedrh}&ngdSB chargl ng nodul e 25housing of Figure 1; FlGURE
18GU§ a perspective view of the USB charging circuit as shown in Figure 17;
ES 19a-19c depict a sequential series of views of a method of
i nst al | iPESGRIBE®INhar gi ng nodul e to a surface nountabl e power outl et

accor di ggeférﬁnganotv(??]i:‘%nreélqu{%e iQhobG U%Eaecﬁz?rﬁnhg hﬂ?’ﬁé"ﬁohggﬁ 103a'8£’orﬂﬁ§) 0 shows

a flowdiagrami | tralnLgr general et I nst gi ng
modul e %mtqf the pEagent lyentinn (T he %ﬂypleg e an apatyred 2 ta@ezimﬁrwgf%l lafhfftefdftrgﬁ aspect

of the PMESAM prbVI¥editdsPfdr a GEELIRRec} td luBinRB USRSkt oY Rckét SYerRlosdwipbodi ment
of a USB chargi ng nodul e suitable for, front entré engagement Wi th_a power

out | BY . the supie (see Rigure,?) tths gt ofthe fipusing L(er Faguse Hiis %"wee'lé'ﬁ!goa@?%‘gfedart i on of
t he USB whéar htlg abdebiibeindd g b ugBeﬁarﬁhgurrcat @secFoduteitfo BShdusing 14.r ont  vi ew

of the U,gqnoung [ug eﬂ@odg%ﬂy sh(gwsh ge FQéIarno the?lousmg as E)exrgg oIan tlglpl%v{dg an2 z;lé;cess means for

the USB charging circuit 60, it is possible that the opening 13 could be located on a different face and
may constitute an entire face or a part thereof. Figure 4 shows a removable cover 20 that engages with

20  the rear of the housing 10 to substantially seal the enclosure from dust and ingress. The removable
cover 20 has angled clips 26 and 27 that engage into mating apertures 16 and 15 respectively of the
housing 10 in a snap fit arrangement. The lip of the angled clips 27 are inserted directly into apertures
15 and then the cover 20 is closed by applying force proximate the clips 26 until they snap into
apertures 16. The clips 26, 27 are flexible and resilient so that they may bend sufficiently to allow

25  fitment into the apertures 15, 16 whereupon they return to their undeformed positions.

In one embodiment, a feature of the housing 10 is the clip interface comprising four clips 14 that are
positioned around the four side faces of the housing 10. These clips form an engaging portion that
connects the housing 10 to a supporting portion 30 (see Figure 5) of a surface mountable power outlet.

30  The supporting portion 30 may be integral with a grid or face plate of the power outlet or located on a
mounting plate that is adapted to be connected to the rear of a grid or face plate. Figure 3 shows a
detailed view of a clip 14, in particular illustrating a type of clip with a tapered front face 14b and
substantially vertical rear face 14a. These clips are designed to engage with the mating interface 34 of
the supporting portion 30 which is most clearly illustrated in Figure 6. Figure 6 shows detail of a

35 typical mating inteﬁaw 34 which will connect to a USB charging module housing 10. As the housing
10 is inserted into the supporting portion 30, the tapered surface 14b of the clip 14 will engage a

corresponding tapered surface 35 of the supporting portion 30. As more insertion force is applied, the

6



FIGURE 24 is a section view B-B of the supporting portion of the grid or
face plate depicted in Figure 25; FIGURE 25 is a front view of a grid or
face pl atwo=xnizmkdze f or engagenent with the USB char gi ngcmadizba/001i5381 gur e
21; FIGURE 26 shows the USB chargi ng nodul e of Figure 21 to be connected
fromthe front of the grid or face plate according to an enbodi nent of the

pl’ esent 'lle?Qm deflect ﬁ@q{lyg’a’gllt%& tggveﬁpglvéﬁrfa}cgg'] %ﬁﬁe & '}tgllggﬁrégp%‘”'[’ﬁ of Figure

to be connected fromthe front o te accordi ng to
anot her substantialiyaerticabfeat fage 1dp @fstbffﬂ"Pllf‘l\WéhﬁtVFW”y Ipess thedovest pomhpfribe \¢atiselr i pt i on,

like refgrRoss upbtawidliEesnaard rg&@ste@hdriz&ﬁal@urfafeefdmmnﬁyoﬂag P&Hibr30l e oughout
the several views of the draw ngs. DESCRI errlnegqnowto Fi gures
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aspect Gind the eubita@BBNVertidaViedtfaco Mda ehBied i biFta0gto SR fRaSon@B VAMARS Hotigonke? T hrough
a front face, 11 .t s | access for a USB connector

ar i.d
o bl ug "PHEE! PR OSbE “apordtaoaion 0 by SHe Bee 1) BoePREREPRECT sc
Fi gure 7). InAtie etrbedithenshovh it Figurb 6,uBd sappoitthg (p&itien 50 g bely Bjo aing thtedRESBNY OF

t 13. enab ess, for jnserti .circuit 60
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of the rﬁ@ublpragthther mgeot)tbﬂcltpsl‘pm@yvbedsedanseamedeshommdftlmrsupphelngJSB
char gj NG,ofiioh S by S hald twh 3r ROS MaRhBnkBRL 34 N€ opening 13 could be | ocated on

a different face and nmay constitute an entire face or a part thereof.
Figure 4 shows a renovabl e cover 20 that engages with 20the rear of the

housi ng Rlefrfify rr%u't?‘ﬂ: %E}E Vathéré' IS §lﬁf’3\1n 2UAB cﬂg}%’ngﬁﬂﬁlﬁe id 'Rgaréﬂh'gslto 2R BflbddUnESS. The

renovabl e cover as ang clips 26 an age into matlng
aper t ur ésseopgd éﬁﬁept 3@her @gsls@cmvm@ngﬁr@losqdwz@'dﬁW§lpwgle 'ﬁ $B ro=39 and 2 USB

ar r angergirging dinit oo Wi 76,8 1RabMfdcted doRind Zo@é’r‘é‘re's&gﬁéécﬁl‘éctgﬂ I Prifitel Nt Ot
orce pr oxXi nat e

apertures he cover 20 is closed
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f1 exi bl ahraigh aupemrds IZElbbat&ﬂhlbh@tthetl’éﬁyvaBByO\bEﬂﬂ(sé&LFféukeCllwflﬂuhb{g inStalAtibromese
25f|trrent |nto tures 15, reupon t tur 0 r
undef or neq" pé |¢[?°8?1€§P§ PERER 5!2115: ﬂ’é‘?‘fﬁyor ?%Sé‘i'hl?'é"?} rteWE dﬁﬂﬂ"’d‘ésrﬁ‘@’elo is the
cli p i ntreayfbasimptygmpided sangyvell camninals fop svird rhinatton drseadafaitdrimmaktdockr ound t he f our
side faces of the housing 10. These clips forman engagi ng portion that

connects the housing 10 to a supporting portion 30 (see Figure 5) of a
sur f#ce Refumineiowdo Bigures 8 and ) there is3loFtner WSHghareing mpdye B acoordidPtormmgthéyre i nt egr al

Wth a gjpddifentlPhEsdbdt ?pegtfof {hbﬁre%m{;engw Eﬁélos@& m&n@eqﬁé I%qmpé.'l(ﬂs USB port
50 and USB charging circuit 60 with a terminal block 65 to be connected to mains power. During
installation, wires carrying mains power cither directly or via a switch are connected to the terminal
block 65 to power the USB charging circuit 60. The wires enter the housing 10 through apertures 18

25  located on one side of the housing 10,

In the USB charging module embodiments described above, the power input to the module is mains
power (also known as household, supply or grid power) supplied between about 100-240V alternating -
current (AC). The USB charging circuit 60 regulates the voltage and steps it down to a usable 4.75-

30 5.25V direct current (DC) which is typically required to charge many electronic devices.

Referring now to Figures 11-14, there are shown various embodiments of the USB charging module
40 or 80 connected to a grid or face plate of a surface mountable power outlet. Figure 11 shows USB
charging module 40 engaged with a supporting portion 30 which is integral with a grid or face plate
35 100. In one example, the supporting portion 30 is integrally machined into the grid or face plate 100
during manufacture. In other embodiments, the supporting portion 30 is provided as a separate piece

and is attached to the grid or faceplate during or before installation. The grid or face plate 100 can be
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nmounting plate that is adapted to be connected to the rear of a grid or
face plate. Figure 3 shows a detailed viewof a clip 14, in particular

il lustratwogor/asgge of clip with a tapered front face l12bTavidosudosizanti ally
vertical rear face 14a. These clips are designed to engage with the mating
interface 34 of the supporting portion 30 which is nost clearly illustrated
In Fi gurc%ns@ructfd%@aﬁic%% r £6 ok sumblﬁnﬁéfabépﬁgtﬁi 11%5&%99“% fkd e 34 which
will connect to a nodul e housi n ) housing 10 is

i nser t ed! 00 Mith tydaperuipsJ 87 tqn%@nwﬁlbte@hthsalewt ﬁ@atlmfefcewngawmé}eeormbr of the

clip 14 iclrlcalR0REEs ] RAGKSESRIBPoRY theae@le @913 f:l?e@ﬁnggrﬁocﬂfe i AdupPOr ting
portion 30. As nore insertion force is ag i ed, the lip 14 wil ] deflect
4

sl'i ght | ylesign.jitcanalways be eastly iplerchanged forasyitgh er ofher W"?%eré‘é}ﬁ'&@? tagidr ti on 30.

The Sﬂb%@rﬂdt@iob%d@hﬁ F@attma,r ba‘aa@aedmata@fwatybalcabs frovidingMok kceeeehtdtbal ly
pass the | owest the rtical v\%r ﬁtches t he

P e s ooty Rard ' mar b ibenall el ded ips 86 orice ghfa it i Hsigned 2
conpres SHyQBreﬁvﬂérQﬂteﬁﬂlﬁthmfaﬁéhetshl&oﬁgh inudtthgihges 1 dle mhd’sein%alﬁeﬁ'aﬁg@d indny def | ect s

back to |t undef the substantially vertical rear face
14a engagé %’le Ay ° eegr[gl hcerﬁaezeona"%f"a{:tamn WHe hori zontal recessed

surface 36 of the supportlng portion 30 to thereby retain housing 10 to the

Suppgy ti Q%; ﬁ?{sthbxg{‘ §€B cl‘la%ar{ghﬁodﬁmegﬁ e%né.gg o}nﬂ% E&rﬁéﬁrﬁ) Io%atel ea suppor ting

portion as on |nter ces that on two of the
f our cl i peuntidg piate a@euatns@d@mn«emmaen@ lhtedtf;lrmoflwtdwr fah‘eplgelbmhtthlhg portion
30. In pz{n%ﬁ%'nﬁﬁt thés\ﬂﬂmﬂr 'BP&.@n W is inftGrafl) | aném IMoﬁﬁnéﬁﬁgzdoosﬁﬁﬁure the

housi ng, e sup 10portion may a have two or nore mating
i nt er f acBowHNg frgle eQOr(P‘Pfg‘mﬁUWa% abaps Qg Gpss pl?te) tnﬁen@rq eo“@hwhts,aommlt Hslgesng

nodul e 4QeAeaiRbRthddfof AC AdefRAtRO AviTBIthouRfinghind RERINALs RTBREL nfafns bhiGer Wiipe Nt
invention. Enclosed inside the housing 10 is a USB port 50 and a U B

char i ngTReimeupting Pty 200\isdssiang to bp eceiyedy thesharals @i tréaCﬁataﬁé 14 Anehovayin
sol der edFigiré €T; tHeymoaking pRiteP00 Btf@endd6 | mfnguu br b@amaae (1IBCB3crénd abinoiinfigg char gi ng

circuit 60. Figure 16). The wres t he housi ough
apert ure%°sﬁ'§"sﬁz§e'at@&"? ﬂrrfg%fgnrlg't ﬁ(g '?'8?%’8(7881“8 8"86&“50"5(”5"8 "i’i’?gagcraé I)?{ Duri ng
i nstal | ati2on these wires may be connected to mains power either directly or
via a swtch. In other enbodi nents, there may be sinply provided screwed
termnals for wwre termnation instead of a term nal bl ock. 20Referring now
t o FRQur Bigurg 1 imare 9pecifin@ly shaves ashrfasn maunydie powairayilet§0hasderiiog B thiekaspagt ofg t o

another f S cl osed
et AEPRALTRRbngbley RBRNaBA08 e e R LBUA AR B! o

t er mi nal chredeinogale ﬁ@)ort?ét lwntrétst o svtporteg Rartipioifehat %P‘F'ﬁg"y iptggrall Widktheon,

W res Caér'id/drfﬂﬁe Bﬁ!e@ﬁlo@a@é&%h a@dohnlitﬁtﬁ pﬁteraezﬁkédyo &r coHﬂe@teéﬂto&W rE&BfﬁE %n@&ﬂ&@Ct ed to
the term nal bl ock e USB circujt W res enter

t he housPA§ lié“tﬁt’ﬂba‘él@‘ﬁ"‘é*ﬁé’f’t”ﬂr"é%e‘ 3 hesp Btifaﬂféﬁ“ f *’Gﬁé\cs’F“&B‘aﬁts ip IR IR | ng
10. ESI t the UF’SBhaﬁilﬂé Bodul: 4006 80. & RWBAH B0 @cm%&m hled aatwweuugtlheorpemer i nput
to the ule 1's nal nNs S ous

power ) - S BTFE SEBRT HEEN R SH 6 R R S AP B B e e use
char gi ngacess @ WSERbrr @dot chirgisg &éléveronio Hetvaxge IfalmdUSH enafgmgtmddmmmo brB0ds wisalb| e

4, 75- 30§|{ecﬁ Vtocrirlta dt%%vtithgulfl \9 Q:Ew tl'{eDQe c argl modsulet4¥)%|r E@ ||s lcé’nstaﬁﬂ'ucbhn%gtec} o n?arh%r g€

many el eC
‘power so that when a user connects their device into the USB port; charging will begin automatically.

30  If the USB charging module 40 or 80 is wired to mains via a switch, then power will not be drawn
until the user engages the switch to an “ON” position. As shown in Figure 14 in another embodiment
of a wall mounted power outlet 510, there is a USB charging module 40 or 80 provided additionally
with LED status lights 55 that indicate whether the device connected to the port is charging or not. In
both Figures 13 and 14 there is also shown a cover plate 90, 91 that is adapted to fit around the

35  periphery of the power outlet. The eover plate 90, 91 ustlally snap fits around the grid or face plate and

is provided primarily for aesthetics when the power outlet is mounted to a surface such a wall or floor.



Referring now to Figures 11-14, there are shown various enbodi nents of the
USB chargi ng nodul e 40 or 80 connected to a grid or face plate of a surface
nount abl ewpaeeroesdass| et . Figure 11 shows USB chargi ng noeairam0iieogsged with
a supporting portion 30 which is integral with a grid or face plate 35 100.
In one exanple, the supporting portion 30 is integrally machined into the
grid or face plate 100 during manufacture. In other enbodi nents, the
supporting. Portlon 30 is provided as a separate piece and is attached to
the gri dityH lfeaeeréfﬂwaftdé»yamsq led in theearhat thesuifage mawntable povprougetiembesimenice pl at e

100 can 1lﬂ@straﬁ@ n.smg téSZtta%yfn'erFEhrR“ﬂﬁﬁdeo hmmalnvaft.o@wy S RAGrmRHIthe Bl dhetric
mat eri al s. rid or face plate 100 with two apertures 102

(only onaé'a{}$e§leb‘|°és‘?“ﬁhfsh”‘§ 'VF%WCS’MW@F ef %%?'W?i@e%w PEHERYBF ot her
el ectyi cca.lstoﬁaameemma“;&mlcala.adwmdah@nﬁecsubﬁamg@6&1&1 30RANotnB&I not %‘éesﬁdﬁi%' 8eSB

chargin dul ar .i n desi e ea er changed
F oo 91 0 e g B2t Borpnr S €3 e apeit e ed S p e vits Hom B RE £ 10
shown i ninfertediin® tlie]reamgla ol adapplee The supporying\goytionS0 cbuldise rrwurmeu di mgchfned AC

;gggp;?gl « Tgbgt ‘E‘g% é/ mc@&ll{)g bor)'( V'f?«]%& snﬁ)cltllﬁgmgusgn&&p%ﬁr t%y gn& %lr%ﬁoﬂl]of%ag{ Lge?g

t hr ough thoURB nlm@llllarg@utzmusmihe@@pmvngb@ﬂan pEthgpaiver outlaiyaydaidesignewitlosi ti on
on t a4 b shows a
S5 Char et ffEesg A e Hand it b ok skl RS okt il it nendin 102
mount i ngm;proatd@gzwdvlhralﬁsﬁ @uat&whleldls adppise to hqsréra!l@sbinlamr&cq meungablgipowér a grid
or face mnafttﬁereh}(auovmgmb,&oa{afg%mm%m atbR&esbRPOr ting portion 30 is
integrally machined into nounting plate 200. Such a nounting plate 200

(al so known as a base or base plate) in standard power outlets, comonly

i ncl udesr@tfifg AowCiaFigiRNT AL, tefe@® shékn the CSRIcRE ﬁ@mrcsm‘sd 64t raseluataimv aad

termnpals to connect ma . Wrin n | at e O0is.

ol Shagmaits issor g s ERE D stiputsh s SR RR 5P S ikels 1 BerEs 88 s shown

i n Fi gur @mbatjbld dieetrofmiideyicesy T IHBB?chHQﬁlgIchJit&StcﬁﬂﬁﬂeitBe &)h@mwsttgeoun thafiset pl at e
110 by scgre nt t ons or 0 S
mount gd % ewﬁown a fgldﬁ 1'5%\@?%%%' (;m?r'?)su'ﬂ U%'S ﬁr{?gg&eii g‘h %T%a%i%g) (?I]—:l gulre 13
nor e spe@dlfcpdalhlgy /\Qmmeap slq?vfﬁab@ltmungab}lel POovEhis seppédaiowd AT aitagsridi ng to a
T 25 gelnsRl uldigh PRERRNLLRYERL APl BublRe h QNAHAG L5

conpati bl e devi ces. IS arra gi ng no 40 or 80 is
connétt ewctifisd Holtaggpshoye pstle quinut deenss Pse)d &héﬁ showry incFiguse 16, Hijs varvinggpldeewsi t h t he

grid or fhatgnodinad @ltlpécabﬂﬁéit§QrOMe§rmua% SR tPbAlSapdRit £6haliQippie, £onnect ed
to the rear of the d or | at e n this-enmbodi nent the power outl et

500 has ‘é""ﬁ% rﬁsu&?foréw { $iduteatpied 9&(9“!‘ 0 hen wed o quingfdiresuisisdd gV ?@tor‘l‘g’“USB
char gi ngasiman b endéto6 bydhb peRoP SNIRE iPMé iret 500 such as this allows a user to
plug in normal AC type connectors with power switched on or off and

advant ageously al so provides a user with access to a USB port 50 for

char g5 nginahesetdnd stage, shaxtibodiment bf whibteis HﬁB/narhagugé m@allnm;iﬂd?eon@&te@(e SDedas Wi red
directly a I n dule 40 or .80 is
const ant | y"uéngﬂtﬁgg ({]%me"t mﬁgv%o&s/ﬁec?nmﬁer? ﬁk‘le"\ﬂhgﬁ(grég‘gasfg& 8‘8%‘“%‘3?@ ®{Rei r
device it USmargdSthmeo_mhmplgmngs DCID (osirgglerended oinaityi ioduclayyce c@Bkftert he USB
chargi ”9 Y fin upahdg e Burf¥dnd & 1&8? B BPask o'uﬁut%ﬁgr}ég%,&n%gle{ﬂg’%@dr by |l

not be d unt| e user engages the swtc
shown i nclﬁegmoefeidbaﬁwoaMt%eﬂ' P%mnmmth&bfheaumIVblmuﬁb%ﬁsﬁ)mr iout I et

510, 3§ hep&wies abbubPB mA3RY Wgorm?ﬁﬁkg 19(9 VQ{I; aﬁgpeps[tﬂ%hm%ﬁ# o@gqu ilgmlallsx with LED

status lights 55 that indicate et her device connected to th ort is
char gi ngP&Yentigverchargingoths veitage ingyt in Bigurp 46 ip Aherrpgufagedil 3V &P@éhesfnﬁmgeaweks er

pl ate 90is cBrvekdrad a rergmnaslﬁm Ba vbiagk b\stTuilbpuue Blirdull ShoaP @'shdMtdeYun@rstddagnapower
outlet. The cover 1 usua snap . fits around the grid or face
pl ate an is 1§ just one exam e of how a USB charging circuit may be implemented and any other suitable
circuit arrangement may be used.
35
Referring specifically to Figures 17 and 18 there is shown an embodiment of the physical circuit

layout of the USB charging circuit 60. A double layered PCB 62 is used which provides a compact
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is provided primarily for aesthetics when the power outlet is nounted to a
surface such a wall or floor. It wll be appreciated by those skilled in
the art twetotdvesaar f ace nount abl e power outl et enbodi neotrstzbieiizat ed in
this text are by no neans limting to how the invention may be perforned.
The georetric arrangenent of switches, AC receptacles, USB ports or other

network £oDRe t'\:&g tmﬁge%]lme p&np@ﬁéﬁﬁtl%me%?eq)oﬁ eggld' bn &eﬁ%’éltdf%élﬁ

appl i cat1on. %hp tion 30 al so ne ssarlly%e limted
to bei ngth%mlsmw@gc}ta? §Bp@ri @ptlanagferrmndnbloﬂa@%anpmtcecmcommmte@r e a
mount i nga@ hainevaage%%owa,#am Eﬁ@rrsg%@ktlbm.mmg R rma caaac%as gy 1 ace

pl ate. The suppor portion 30 could be nmounted or machined into al nost
any stru\@!tﬁﬂeéegUIamPni'dfq‘fgefaf'rabsl Qsvthioteppag layerofi the BEBI62 thsteds prgvidedibaneder ¢ he

engag NGoR@fidningrir@itr ﬂBEthUS@B@lhh?éegblﬁﬂlt (Rddir tReORES00) 0 @Rt aBibRR@Het | Ng portion
of the power out] et \my%?@ﬂ Iﬂ% ed with 10alternative interfaces to the

clip ar r3R§aerARduenTs 'eves the principle aimof the invention in
provi ding a nodul ar USB housi ng which is adapted to be installed in a

surface nta r autle ereb W n user. to char USB
conpat | HaMgTeg BT pRgoed i o S ¥rg po B bR BE sk SR A T e Use
char gi ngar@anged;rather @in (drat welbsia doable fay@ddafraAgenitbimai ns power | nput and
proviges a 5V DC output to the USB port 50, suitable for charging USB
conpati bl e electronic devices. The USB charging circuit 60 conprises the
fol | owi nRefertiegnoy.to FigutehBaflPe there xshepen a sshinsniiel senieFofyiewe of Gmethddeof @NINA\C i ns

I nput i smd USS Eha %@-ﬁﬁ%@@m édﬁiac'é%oﬂntm@&%fepé)id?@{ ac&ldih a%ur'tﬁ %sp%&%f @t gh AC

voltage to a | vol t age g Tlssepp down AC vol t age
is then E%@éﬁ’e’ﬂth’ﬁdﬂ&*ﬁ e&"’P@E‘F‘F‘ﬂ enowtipgyrfacedse vall Y. Indiigusg@a thetets e )t hat
out puts e ItéH dfcmv&my t?hE)!ﬁgagng?EH’rt%tdffHe%B%ﬂir&nﬁ@ﬁo&f%snﬁg’sldtb@s\%&rﬂﬁl across

| oad RL. hown in is varying voltage is then snpothed with
a capaci I?°(5‘|‘°“t38 °f)‘Pf)EﬂYt°é°‘g°? E!g&'ﬁl%aeﬂhg'lwss‘%H%‘( °rl3($"iﬂd'1“idﬁﬁ(§°\ﬂh’°taﬂy Bavinghean i ppl e.
A vol t ag@gigR@witiihe buppértif poftibh30. Iml@gmm&ﬂm@smmeh s{eb@&nhesmthghmuﬁsed to

out put a requl at the person

Ok [T e PheTRARIRD gt o8 e 5o Shargine ot ismt PR Hee PRGAREIOT & shown
i n Fi gurleldli6 close pR&ihi§y tOewébpeah\gMergtheWﬁ$utIdnBttd beniedated. TH?Szixﬁ}fg]f&mmf rent
node boo C |l n t le for the
USB char'ége'?S ka]?yﬁgéf)(ﬂq%&rg%rgﬁﬁt? $a Oﬁgg%h%sp%#t'ﬁaﬁy 90%!3& dto Me bgﬁ

i Nndu® anedergo@riyerttéerThe Sﬁmt@f embadimgnhiblustrated éh lbmrepdﬂa d:?erhwa U%@Fﬂatﬂgon as
wel | as gudido mla&aﬂﬁmm&ulaélwr&nnfngeﬁgmsm .J@mé %?Q?d iNRR .Js&ﬁgtaﬁarger

control. The TPS40210 ensures out put volta is
30bet weetq aHtsh gt meunythe poypr gutlettothewal BP mi'vsyatswtﬁ@surw w haﬂrlwéﬂcatpiaﬁgs current

of about hidY1R B indd (ROWAN RURNcFenR BEEtRD 3di@bIR Gasteri h@mé’aﬁ\k hra@Rerted Rifdughn Figure 16
is the regulated 12V fromthe first stage, which is converted to a

regul at eBOUNngRECTPY B HE sidieriine plye andsterer é?fP'te'yéﬁﬁ'ﬁNa" PQ- Insangthercexpraple,

undepst ome USBahardifd fodufe 40 1Rl bOEAn&a WRhEWRds 7T0.0W adprelibhishiREceibedy Circui t may
be i nplenmented and any other suitable circuit arrangenent nay be used. 35

Referring specifically to Figures 17 and 18 there is shown an enbodi nent of
t he physFigat 2€illugtatet a Navy didgramd bf 4 hehddsiBinstaningthe gISBichaegi'hg m6dihle 4 od @Utdlae

| ayer ed f ace6n?ou|ntsablg %gvger \c,)\me? ll"n ser%W) (iihe ms?aller%nEmS with the USB charging module. In

step 601, the engaging portion of the USB charging module housing 10 is connected to the supporting

30  portion 30 of the power outlet. In step 602, a determination is made as to whether the supporting
portion is located in a mounting plate that is not infegral with the grid or faceplate. If the supporting
portion 30 is integral with the grid or face plate, the mains power is connected to the USB charging
circuit 60 and the power outlet is attached or mounted to the mounting surface (which may be a wall
or floor or other appropriate surface) in step 604. If the supporting portion 30 is located in a mounting

35  plate that is not integral with the grid or face plate, then there is an additional step 603 of connecting
the mounting plate to the grid or face plate. |
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and efficient way to house all of the conmponents inside the housing 10. On

one | ayer of the PCB 62 there is nounted the USB port 50, an optional

t ermi nal Wwbaele/®83and the circuit conmponents for the ACPomiaiROMaioiZBge Step

down and first stage regulation (including transfornmer, capacitors, 7812 IC
vol tage regul ator and rectifier circuit). On the second layer of the PCB 62

there isy Q{ePX(?fd u{gﬁﬁer@% Jnﬁgcgsrl .ét %ln? ol [oclb:é Ugﬁlarid%entuhﬁ%pt@ﬁpo praer

out put (inclu var | us ot her capaci t uct ors,
resi st or@tlemelsemb'aelsesgunted Ar aitadhed toéhﬁbwdmmgrwﬁaceﬁlh?braethc walpPQwriadledr. Ivstsp 3 or

mor e PCB6 Y Efesuifil %dweftﬁe hEHod is £ ARY RS 58 a&&%?aﬁﬁgq rahfer than (or
as well as) a doul% | ayered arrangenent. 10 Refperrl ng no to Figures

19a- 19c there is shown a sequential series of views of a nethod of

instad | lo@eti,{aeumlseblam% Mgk PR duBetPrbvides 1§Mf§c@ﬁf‘ch5¥@é’0§@@$rﬁpaﬁ&¥\’er out | et
accordin rth aspe f the resent i nvention. t hi s enbodi nent,
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attach or nount the power outlet to the wall as illustrated in Figure
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an ast ene
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as previ edmbly offelsaris Bedn ifFiguese 120, mgdruzslt g"eaé:rals/ sao»#slaavsmhhagrn@moaiﬁle a net hod

of insta he USB cha in rmdu e t abl e power
out | et. %d 4o 'cth D ENE co?rf‘?ml Notal Pere 5ey rev'°us i’ ﬁ%r'{’%e‘aﬂgﬁf (r:"r‘fgl?eegl nurle Mdule. 1In

st ep2®01have hehpemg&gp Fgnipising ¢lips 1&#s shéven thSBrecxharlgl Figures2@t23 angumaa ingfré@ i s
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supporti Manﬂ’Eb&s@iBle%@p arﬁangemeagml clipiabrbhgbfiént Slidvd t@rhowgq 0Rd e Witl@ MR NS

power is connected to the USB charging circuit 60 and the power outlet is
attachedsuapowwmalmf@ﬁed ﬂrofm?tpiafwea%sﬂﬂa%m@ww Ffag;e Beshawevedd or f1 oor

Fr o{zhgrseammﬁw tﬁﬁo@glﬁBleo@-F?)re taslwfkegknéemy shbitﬁ«s Mﬁlpwﬁrwt 0 omngsmgﬁdr@nf 30 is
ocated in.a u e at i |ne Wi e grid or face
plate, tPall I%ﬁ}ogs'qgsl%gﬁaghgpfh%ag my “E‘p“%éﬁi'? ‘PFF I’l’ﬁ%‘taipﬂﬂ"et‘r? ofBint i ng

plhat et Osttpblﬁ'tngg‘podloﬁM(f amllplaairgen&dnnﬁsﬂnaps B &ap-fit bvandchigd etweeii the bigs 1sarmr1£f:t S

t he AC ins SB t.hen i te e IS
mount s Bt SbpREHERocR 150" As MR D i g et B Bl b oes HE e 35 ) Dor
In step me;lnghhmsrfersuishp;rhugd prlodieabe aufer g suric 18 off the alips U B tanpassiixlindeed USB
POWER, OF mgﬁ' @Jrg %EEQL %porﬁ%}bﬂm&g@ 8!\0«3%&4 ?%f gu?fatg;eolm&c &E ﬁoust‘?o R\Q’t‘é@ w1thOut et

provi des an I nt er a
recessed surface 131 of the supportmg portion 130 and surface [8a of the clips 18 is in contact with

surface 134 of the supporting portion 130.

Figures 26-27 show exploded views of the USB charging module 40,80 and grid or face plate front

35  entry installation. Figure 26 shows a grid or face plate 120 with two apertures 132 which enables more
than one USB charging module 40,80 to be inserted. Figure 27 shows a grid or face plate 140 with a
single aperture 132 for receiving a USB charging module 40,80 from the front. In addition, Figure 27
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devi ces. The USB chargi ng nodul e 40, 80 receives a mains input power between
about 100-240V AC and converts this to a regulated 5V DC out put suitable
for char givogoiiBiBsassnpati bl e el ectroni ¢ devi ces. The nodelcarathrougionig210
enabl es the power outlet to have interchangeable interfaces to suit
operational requirements. The USB charging nDduIe 40,80 may be renoved from

t he powe ut epl e mﬁth er erface
i thoat Bt ssSh oRRINS wRCP ARG olthbdted ok bl se PRk P U HEE o i gur es
21- 27, trhauk 4i0,§0 hésdmn canrfected Mlscrewd)lddlfamtnachm@errmtmyﬁe tidBr doaplate gp nodul e
40, 80 i s, supporting portion 130 of a grid or face plate
120 of aUﬁﬁ? %@égﬂﬁﬁﬁ'qﬁﬁe power outlet fromthe front thereby providing a
"front entry' insertion option. Whereas 15previously described the USB
char gz'a' ngAl'fﬂBgéﬁl\Qn&Q il dtn%e &%Hﬁﬁﬂt@g the%r eft IM@quthverbgenPa%EHbQJ\n ?hg in the rear
of the grid or face f It esira to be able to Insert the
modul e ffPGH?"E&fE‘af'PQﬂ?EC”@\WO"G ﬁevﬂblrenmd%?tooﬂa@éthprrmrélon istnotdfmhited ieth@ppr eci at ed
that t hlesnbsmeﬂ;a.m&em .Joc% &(Ufh&rﬁe%@@eahﬁhg@iﬁa\‘{s Wmana& R @Rleiopd whi ch
is shown in Fjgures 21- ggre 21 general ly shows a USB chargi ng nodul e

40, 80 whiithquidsparing f(?&'rfh“e%??*??d’f YENHeR B Lierh &l dptingg pythe foflowipgcleimsed. I n one
form the nodule nay 20have a clip interface conprising clips 18 as shown
in nmore detail in Figures 22-23. Figure 23 is a front view of a USB
chargi ng nodul e housing 10 showi ng the location of two clips 18 suitable
for front entry connection of the nodule. Figure 22 is a sectional view
through A-A of Figure 23 providing detail of a possible clip arrangenent.
This clip arrangenent allows the housing 10 to engage with a supporting
portion 130 of a grid or face plate 120 as shown in Figure 25. Figure 24
shows as a 25sectional view through B-B of Figure 25 which generally shows
the supporting portion 130 in nore detail. The housing 10 of the USB
chargi ng nodul e 40,80 is inserted through aperture 132 of the supporting
portion 130. The clip arrangenent facilitates a snap-fit connection between
the clips 18 and the supporting portion 130. As the nodule is inserted into
the grid or face plate, the resilient clips 18 bend slightly as force is
applied such that the outer nost surface 18b of the clips 18 can pass the

i nner 30nost surface 133 of the supporting portion 130.0nce engaged,
surface 19 of the housing 10 mates with recessed surface 131 of the
supporting portion 130 and surface 18a of the clips 18 is in contact with
surface 134 of the supporting portion 130. Figures 26-27 show expl oded
views of the USB charging nodule 40,80 and grid or face plate front 35entry
installation. Figure 26 shows a grid or face plate 120 with two apertures
132 whi ch enabl es nore than one USB chargi ng nodul e 40,80 to be inserted.
Figure 27 shows a grid or face plate 140 with a single aperture 132 for
receiving a USB charging nodule 40,80 fromthe front. In addition, Figure
27
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shows a cover plate 145 that is attached or nmounted to the grid or face
plate after the USB chargi ng nodul e 40,80 has been connected and screws 146
for attacwoOngi2mssessunting the grid or face plate to a secradaroswois3as a
wal | or floor. 5Although various illustrative enbodi nents of the present

i nventi on have been described in the foregoing detailed description, it

wi Il be gpgdeystood that the invention is not limted to the enbodi nments

di scl osed, but is capable of numerous rearrangenents, nodifications and
substitutions without departing fromthe scope of the invention as set
forth and defA ppiei SQrB?BJJsQUEQWhE'@ing nRUTE housifr-4daBRd fof seurtiibnl & Sz’ | @l

Bus (USB) chargi ng nodul e housi ng adapted for securenent to a surface

nount abl e pov@“"@g‘ﬁi’%‘t’ef°Ptﬁé“}?c98‘$ﬁ‘%g“q“’fﬁié1IgUdi ng: 5an engagi ng portion for
connegting the hOusemdgih@poitichiBiehdetdg tRMCIiRNo @ Supb&iEnd RN 0Pt L&ler access
means to allow.a USB charging circuit to be inserted into the housing; and
an aperture prﬂallomﬁng external access to a USB port. 102. The housi ng
according to cl ai necksstrahshe allowCUSBItHaggingtcirt RS be MStReRiR® thdHoBsihgbnd €CEI Vi NQ
Wi res carrying mains h usinﬂ)aa ording to claim1 wherein the

7 DR T e et -
access means is provi f B ernal face of the housing.
4. The housing according to claim3 wherein the aperture is covered by a

r enoyabl ort| . 5, oysi ccordi.n o .claimA4 @hereLn t he
Femovaoi £ porite Bosing ags e BRI RARE RECUREN dGiEnd s BE RO HE e
carrying nai rearyogmeins @weiThe housi ng according to claim1 wherein the
supporting portion of the power outlet is an integral portion of a grid or
face pl ate.
3. The housing according to claim 1 wherein the access means is provided by an aperture in an

external face of the housing.

15
4, The housing according to claim 3 wherein the aperture is covered by a removable portion,
5. The housing according to claim 4 wherein the removable portion includes at least one aperture
for receiving wires carrying mains power.
20
6. The housing according to claim 1 wherein the supporting portion of the power outlet is an
integral portion of a grid or face plate,
7. The housing according to claim 1 wherein the supporting portion of the power outlet is located
25 " ina mounting plate that is adapted to be connected to the rear of a grid or face plate.
8. The housing according to claim 1 wherein said housing is connected to the supporting portion
of the power outlet from the front of the grid or face plate.
30 9. The housing according to claim 1 wherein said housing is connected to the supporting portion
of the power outlet from the rear of the grid or face plate.
10. The housing according to any one of the preceding claims wherein the engaging portion
includes:
35 a plurality of clips extending outwardly from one or more exterior faces of the

housing, said clips for engagement with one or more surfaces of the supporting portion of the

power outlet in a snap fit arrangement.
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7. The housing according to claim1 wherein the supporting portion of the

power

outl et

is located 25in a nounting plate that is adapted to be

connect edwoaotdmesesear of a grid or face plate. 8. The heusiagoawowsdi
claiml1 wherein said housing is connected to the supporting portion of the

power outlet fromthe front of the grid or face plate.

ng to

309. The housi ng

according to claim1l wherein said housing is connected to the supporting
portion of the power outlet fromthe rear of the grid or face plate.
housi ng &k corHiehgusing agaerdingrieclaim i0heisingbedipnpve b tapered fidmefaed andehe engagi ng
portion incl udggantidRdeRicat@l fateyy Oof clips extending outwardly from one or

nore exterior faces of the housing,
nore surfaces of the supporting portion of the power outl et

10. The

said clips for engagenent with one or
in a snap fit

arrangenmgnt . ThdRowihE2(QRBHIS B thAS AR LAIDAAmE whereid BR abé?ﬁl%i HhgemErding to
P

claim 10 wherein the clips have a tapered
r earXeHREACCoDl0 @ m&a&@%&da&eﬁ

clainms wherein the aperture for allow ng external

verti cal

ront face and a- substan

, ially
PRiifacg of e Bsingne of the preceding
access to a USB port is

| ocat ed a front face of ousing. ., 14. A Universal Serial Bus (USB)
char gi ngP}nr’mdu"II "3 5%?33' B%sr(bgg)ﬁ?'?'é%r‘fgdw%a‘g"gﬁfaf SEWRBL AN pover out | et
t he char gi ng mwutable powe louttkx, mg:chagibSBoduder in¢ludindJSB charging circuit that is
e of receivum%g%&pﬂns power i nput; a housing, said housir
i ncludi ng an engagi ng potftion for connecting the housing to a supporting
portion of the powdiSExhaige ciralstiass capsblnsf ewivirglaominsipewtdSBuchar gi ng circuit
to be inserted 'nta%irdtﬂ%, QUL iRk n SRBEY PSHidn¥or BhiBM R UGS B!

access to the USB po

capabj

15

20

25

30

35

14.

15.

16.

17.

18.

supporting portion of the power outlet; access means to allow the USB charging circuit to be

inserted into the housing and an aperture for allowing external access to the USB port.

' The USB charging module according to claim 13 wherein the USB charging circuit includes a

printed circuit board (PCB).

The USB charging module according to claim 14 wherein a plurality of wires are soldered

directly to the PCB for connection to mains power either directly or via a switch.

The USB charging module according to claim 14 wherein a terminal block is mounted on the

. PCB for connection to wires carrying mains power either directly or via a switch,

The USB charging module according to claim 14 wherein there are provided screwed

terminals for wire termination.

A surface mountable power outlet for allowing a user to charge a USB compatible device, the
power outlet including:

a supporting portion;

a USB charging module including a USB port; a USB charging circuit that is capable
of receiving a mains power input; a housing, said housing including an engaging portion for
connecting the housing to the supporting portion of the power outlet; access means to allow
the USB charging circuit to be inserted into the housing and an aperture for allowing external
access to the USB port; '

a grid or face plate adapfed to allow a user to access the USB port;

a connection between the USB charging module and mains power; and

14
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The USB chargi ng nodul e according to claim 13 wherein the USB chargi ng
circuit includes a printed circuit board (PCB). The USB chargi ng nodul e
accordi ngvoaodmsess 14 wherein a plurality of wires are eordanred/disectly to
the PCB for connection to mains power either directly or via a switch. The
USB chargi ng nodul e according to claim 14 wherein a termnal block is
nmounted on the . RBndriRmesRINGHIuhHE thhoWer & power either
directly or via a sw tn%h The USBmcéhaér)pgl ng nggﬁfg‘x%@go%a% to claim14
wherein there are provided screwed termnals for wire termnation. A
surface mUNtRRHEWd QURE adbiingto diddh 1@vh@¥ih e s@ppbRiBg pdrRonGOAH iH@erA peridn
conpati bl e device, the power outlet including: a supporting portion;

a USB char gi f§ thegHe Prefagerplay di ng a USB port; a USB charging circuit that is
capald e of receiving a nains power input; a housing, said housing including

an enga rtion f nect i sing to the su rt|ng portion of
t he povvgir out &poweérlg gégcc 'é{ﬁgoctl géh‘ﬁﬁf'?ﬁ‘é fﬂ% 'B%ﬂ’@‘?“rfbgg “iPt to be

i nserted i nt ondunéngmiassthatgs auydedan bagandeted @ thorearalf thegtidier facetplatenal access to
the USB port; a grid or face plate adapted to allow a user to access the
USB port; a connection between the USB chargi ng nodul e and nmai ns power; and
WO 2012/ D686 3BPOTY a0t 4L 0dins Bxlaim b wheten the i8S chagingmaditlé mysingie power

out | to a [ to claim18
wherg?n t he g%&%??ﬁg%g%@ﬁﬁgﬁgrpggﬁmﬁ%ﬁggﬁgﬁgﬁﬁﬁﬁlggpg the grid or face
pl ate. The power outlet according to claim 18 wherein the supporting

portion 3 Ion,@b@»derloﬁueaac@mmgtmuﬁhmvﬁer&nak UsB cﬂﬂ?ﬂ% RdaliOnREngRNNECt ed to
the rear of the grid or face plate, power out according to claim 18

wherein the lSSB‘e&tﬁ%Pé'P%@PH‘?ﬁﬂ&P@‘ﬂbe@? W@'ﬁa§°fé'6r&ﬁ‘é@f fagp Rlae-t he supporting
portion fromthe front of the grid or face plate. The power outl et
accordin aim18 wherejn the B, char nodul e housjng.,is connected
to tLSd %ppor RYV B8Pyt 6°ﬁ° W%Fﬂcﬂ%vﬁé’ﬁ?’e%fh%t"}? “‘ﬁ‘ﬁlsﬂfa&?'sféf’élé ‘gfl]%f’e. The

power outlet according to claim 18 wherein the nounting surface is a wall
or fl oor Th | et sl ding.to claim18 furt her i ncluding a cover
el‘hggower oﬁt\& accordm clal 18 ful er.ing ufglg asover, Pl .

pl at e. e power outl et accor {1 & RS N the mains power is
bet ween about 100- 240V al ternatl ng current (AC).
25. The power outlet according to claim 18 wherein the mains power is between about 100-240V
20 alternating current (AC).
26. A method of installing a power outlet for allowing a user to charge a USB compatible device,

the pbwer outlet according to claim 18, comprising the steps of:
connecting the engaging portion of the USB charging module housing to the
25 supporting portion of the power outlet;
connecting the mains power to the USB charging module; and

mounting the power outlet to the mounting surface.

27, A method of installing a power outlet allowing a user to charge USB compatible devices, the
30 power outlet according to claim 20, comprising the steps of:
connecting the engaging portion of the USB charging module housing to the
supporting portion of the power outlet;
connecting the mounting plate to the rear of a grid or face plate;
connecting the mains power to the USB charging module; and

35 mounting the power outlet to the mounting surface.
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A nmethod of installing a power outlet for allowing a user to charge a USB
conpati bl e device, the power outlet according to claim 18, conprising the
st eps of :w0 2012/068@8necti ng t he engagi ng portion of the B&Batharigion32nodul e
housing to the supporting portion of the power outlet; connecting the nmains
power to the USB chargi ng nodul e; and nounting the power outlet to the
nount i ng,.,surface, t £ ing. a. power tl et al i user to
charge 088 conpapnt Tisa0e 8ol Rl isk g BRLFle ol Hhingion B taMeftth B oo,
conpri si ng t Ipewstoeths isaounted to the reqyntirgcuifarg by fasteremgthgeridpr fese plateto thé t he USB
char gi ng rmd%@acp{;}ps%ieq,g to the supporting portion of the power outlet;
connecting the nounting plate to the rear of a grid or face plate;
connecting the mains power to the USB chargi ng nodul e; and nounting the
power outlet to the nounting surface. WD 2012/ 068635PCT/ AU2011/001532

28. The nethod of installing a power outlet according to any one of clains
26 or 27 wherein the power outlet is nounted to the nounting surface by
fastening the grid or face plate to the surface by screws.



