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APPA| FOR SENSI NG SMALL PARCELS OR THE LI KE I} Ma %](%@XES 5
. BACK , | NVENTI ON a) Technidal Field of the Invention 4’ e present
i nvention rela to a method for sensing small parcels, docunents or the

like in mail boxes, and in particular, a sensing nethod by nmultiple
reflection of infrared |ightTiyegroFr THEEINWERTIONI Nvention also relates to
an apparatu r [ S rce or_the |ike in milboxes.
B Deocr | pt RERARATHS ARpIIERHOB R SaNSBA BRRLL PARGERS rabe been mmde
to devise a nmechani smor an appiREINMANBOXESNal s when smal | parcel s,
docunents, mails, or the |ike have been deposited in a nail box. These
signalling devices are designed to elimnate any special visits to the

mai | bog by signalling t o BAGKGROUND: @QF WhENNVENTEIOMe nails or docunents in
the box. 20 In Singapore, Housing Devel opnent Board (HDB) flats are

provided with mail boxes for the residents, and are positioned at the void
deck (gro@hle¢hrjerlFighd ehthg Inneationr | in some residential area, sonewhat

renote from t hghg §ybsaRCiAVentiBN TEIRESS t& dChetitd fdMsershtd Bhailt pakeldie nai |
must make a speci al VISII.F to th@)&g{al I bo%i.to check whet her ang maab r 25
docurent s9SFWNEBEHEY thelike in mailboxespapdin pagti¢yar, 4 §81%ing Methad BYxes

| ocat gd ammﬂémekmﬁdti@moarigfnawdmilghy Iveedras . cd’hﬁabgwwtwpt/bﬂubn az_alls% _
transparent_.daoar. reci pi.ent needs t n oQr t he i l.box in

or der 1o CRER oi2n apprEg BL SoPSBacahanPar bt el fiue! e BBRJER i onal
met hod of maddberes.on the presence of a small parcel 30 or docunent within
the mai |l boxes, a photoelectric sensor is nounted at an appropriate |ocation

Wwi'thin the mailbox. However if the parcel or the like is too small and not
pl aced i nb¥ Pgaeription & tba f¥tr Aitt s presence will not be detected. To

the |1 ke of vall DUePary daarny S(feltsiavs Bepianads PSeBRR Y Fshenls i cfomty
pl aced wi ahiappanatusathatosignals aheay sofallappicefsal daguroénishaneits,eot the sensors
S, oo R bbont Boioltdd WOSIHEABLE | PPRGRSSidAIESviled Mg 2enl 10
presence desigagd $ojeliminaterapyamectl visitgtrethednailpex e wignallinthite thevi ce
typi cal | yrexgpiefs wia e &6 rbdiksbnNgoimehes impiHdBesx. door by the postman. A
typi C%'O mechan nCgllngtardoggeF—Iogl%i\ﬂgcse{/glosbrrwgr\ﬂ égarH' (I-%B)P’?lta"cs Iglpé pﬁéviggg’ 350,
i ssued®t o '
with mailboxes for the residents, and are positioned at the void deck
(ground floor) of the flats, or, in some residential area, somewhat remote
from the residence or business such that the recipient of the mail must
make a special visit to the mailbox to check whether any mail or
() 25 documents are deposited in the box. Particularly, almost all mailboxes
located at the HDB flats are normally metal containers without a
transparent door. The recipient needs to open the door of the mailbox in
order to check there are mails or documents in the mailbox.
A conventional method of detection the presence of a small parcel
30 or document within the mailboxes, a photoelectric sensor is mounted at
an appropriate location within the mailbox. However if the parcel or the
like is too small and not placed in front of the sensor, its presence will not
be detected. To overcome such drawback and to detect reliably the
presence of the parcel or the like of various sizes or when the parcel or
35 the like is randomly placed within the mailbox, an array of a plurality of
photoelectric sensors are used. Obviously, this will inevitably increase the

cost of the sensing device.
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s, Henry C Huang on 28 May 1985, which has a button which |s depressed in
abutnment with the closed nail box door. Referring to Figs. ap 6% obfere is

. shown respectively a diagrammatic viewin perspective of a con engl onal

mai | box incorporating the transmtting circuits and a schematic di agram of

the transmtting circuits of the conventional art. As to the door 26 opens
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simpl e 2s g@pdnsiont. ef ficient apparatus for sensing small parcels, nmail or

the like in .
Other drawbacks of these conventional devices are unreliable,

costly, and require individual mounting modifications. These devices are

35 not well adapted for mounting to different types and sizes of existing
mailboxes, especially for use in mailboxes mounted on an external wall of
the HDB flats.



. = the mail box, conprising an infrared enmitter and a photo sensor and a
pair of mrror stripes, wherein the mrror stripes are nount ed,/osy2bbe
.sidewal s of the mail box, facing each other to provide nmultiple reflection
of light. It is, therefore, an object of the invention to provide a nethod
for 30 sensing mail or parcels in the mailbox by nmultiple reflection of
infrared |ight ApRaReddorhihtiomal Fzrwsé oF o@wdet)ﬁﬁ s@{.eélluﬁmhéearrr.@aJ&Cﬁqaﬂf t he
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SUMMARY OF THE INVENTION

A principal object of the invention is to provide a relatively simple

25 and cost efficient apparatus for sensing small parcels, mail or the like in
the mailbox, comprising an infrared emitter and a photo sensor and a pair

of mirror stripes, wherein the mirror stripes are mounted on the sidewalls

N
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of the mailbox, facing each other to provide multiple reflection of light.
It is, therefore, an object of the invention to provide a method for
30 sensing mail or parcels in the mailbox by multiple reflection of infrared
light beam by the two mirror stripes.

Yet another object of the invention is to provide a method for
sensing mail or parcels in mailbox, wherein an invisible zigzag grid of
infrared light beam is created across the mailbox by the infrared emitter

35 and the photo sensor in combination with the two mirror stripes to cover
a wide area instead of an array of sensor for the same coverage. A
further object of the invention is to provide an apparatus for sensing mail



"Fig, 2 is a schematic diagramof the transmtting circuits of the 30
conventional art. Fig. 3 is a schematic view show ng the | ocatd/on/zfo3t he
_infrared emtter, the infrared |ight receiver, and the 2 mrror stripes
mounted within a mail box in accordance with the present invention. Fig. 4
is atop view schematically show ng the zigzag infrared |ight beam 3s in
accordanc h t i / T, | PTI ON
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i nci dencehetetot he preferred enbodi nent of 30 the present invention, the
emtt 341 and the infrared |light receiver 342 are nounted in such a way
that the incident infrared beam and the reflected beamforminto an

invisible zigzag grid BBIIEE]HE&(‘(JHPN%MOBJ&IE BRAWINGS: pott om of the

mai | box. In practice, a parcel or a mail inserted through the front opening
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Fig. 1 is a diagrammatic view in perspective of a conventional mailbox

incorporating the transmitting circuits.

Fig. 2 is a schematic diagram of the transmitting circuits of the
30 conventional art.

Fig. 3 is a schematic view showing the location of the infrared emitter,

the infrared light receiver, and the 2 mirror stripes mounted within a

mailbox in accordance with the present invention.

Fig. 4 is a top view schematically showing the zigzag infrared light beam
35 in accordance with the present invention.



6. 06/ 06/ 2003 accordance with the present apparatus and method provi ded that
its width is greater than that of the mailbox. In accordanceosidshaédre

- present invention, the nethod for sensing small parcels or the like in

mai | box having the front opening 302 or slot s 306 and a plurality of

encl osed sidewal I s 301, 303, 304, 305, conprising the steps of (a) emtting
infrared |ight beggy [ I ' M? d onto the
i nner wall of the msﬁh %qﬁd@gﬁéﬂ“%':g% E?EEFS?aEgEn %WFﬂﬁsar ed |ight
across the mail box; and ~o (b) sensing said zigzag grid upon interruption

of infrared Ilabferhﬁgrrhowefoetmet mawsriﬁrtﬂ%reons odhdwa Iae@np@feﬁreé smal |

| d t
(i nf © o o STBOHIMEnt of I8 RBRS Ry eRRaN oFig: cSRE WS & SeRPRARC WPEl end
wi t hi nst hﬂwerrmlirbmansuohmdmmts lod thefprasent bwentidd3 The tfiret comporesmtof f t he

opposi ng M r h Ys a V|5|ble

zi gzag gr{ydh{ 5?% bfolxzb tg]%éF(g@rl§'d§§éa||3£ggfoss % mﬁ%@&hlﬂt@ccgrdance
with the froeteanening FRL aing slehddd.yT (ﬁ@peddstmhbor)amfcésl @noinfraxetds can be
det ect ed. méﬁshhe wn.\sﬁrs&'mmaﬁ trbee%wgﬁ%éﬂ.mqwm.mh@%aﬁ% R foge

preferred odinment, 1t wll lear to In . the art that
modi f i cat foribe Rotam |°Hﬂ?‘ﬂv8fréh?sm boXe -r';ﬁﬁet?‘ﬂ'@ ERARPORGBALS h RRIAtAout

depar tiphgsérisun 342 Wwhichi is |aadteﬁcgpm@fowa|ese¢nmbf QRe rﬂbuﬁcrcm‘ ofl8se ltbe

i nvention_is t to be limited by the specific illustrat enpodi nent

5" byt e BEBiosh Siortak ORshE Mnatbn hAERS the ey RN AikF 1% oA
ggpgr a%/utstﬁe)nnfstglresii Bgn’etzalft%peamblas uh:e strael héight rfromi tibobdsavohghe pr ont
oReni ng. Opnaihle, Adnt Bha A iy BloaCED 98 Ubodl SOVAL ' ERIPSLFI A0 6F) 2

fi'frst mrr | ower ~sec the 1T nner 'si
the mai l bmfrared)hghtsmncerniBMds ysed g8 theunhetp sensore 3Bdwer Tdwctasdn of

anot hefs | eaﬁfpo%?l%lflth@fpﬂe%nmdé?%n WET&din of hRirfdr Stripe8dirée angcond
mrror st rsleé)ond) %%? e:%; r(rjltouﬁted opposite to each other, onto the sidewalls
301, 303 of the mailbox. In accordance with the present invention the
two mirror stripes 331, 332 are positioned at the same height from the
base of the mailbox and are vertically disposed onto the sidewalls 301,
20 303.

The mailbox of the present invention is provided with a front
opening 302 for the insertion or placing documents, mails or small parcels
into the mailbox for office use {open concept) or a slot 306 for use by
residence where privacy and protection against theft is of concerned.

25 In accordance with the present invention, as shown in Fig. 4,
() infrared beam 333 is emitted from the infrared emitter 341 and bounces
onto the opposing second mirror stripe 303 at the sidewall 303 at an
angle of incidence 6L. The infrared beam 333 is then reflected at an angle
of 6r that equals the angle of incidence. In the preferred embodiment of
30 the present invention, the emitter 341 and the infrared light receiver 342
are mounted in such a way that the incident infrared beam and the
reflected beam form into an invisible zigzag grid of infrared light beam
across the bottom of the mailbox.

In practice, a parcel or a mail inserted through the front opening

35 302 or dropped through the slot 306 of the mailbox will interrupt the
beam. In other words, any interruption of the beam by the parcel or mail
or the like will result in its detection. In the present invention, a single
sheet of paper dropped into the mailbox can be easily detected in



. (c) an infrared emtter and a photosensor nounted within the mail box and at
opposi ng bottom corners of the mailbox at an angle such thatoénfeyased beam
-emtted fromthe infrared emtter boumces off the mirrors, creating an

i nvisible zigzag grid across the mail box, thereby any interuption of the
beam by a small parcel is detected. 2. An apparatus for sensing snall
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0 0
G Coiivhs ot s o b R
1199409 ()- The infrared emltter 341 and the photo sensor (infrared light
{1 receiver) 342 are mounted at an angle at either end within the mailbox
such that the infrared beam 333 emitted bounces off the opposing mirror
15 stripes 331, 332, which can thus create an invisible zigzag grid (referring
to Figs.3 and 4) across the mailbox. In accordance with the present
method, any randomly dropped small parcels or mails can be detected.
While the invention has been described with respect to a preferred
embodiment, it will be clear to those skilled in the art that modifications
20 and improvements may be made to the invention without departing from
the spirit and scope of the invention. Therefore, the invention is not to be
limited by the specific illustrative embodiment, but only by the scope of
the appended claims
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(a) a first mirror stripe mounted at the lower section of the inner
sidewall of the mailbox;

(} (b)  asecond mirror stripe mounted at the lower section of another
inner sidewall of the mailbox, wherein the first and the second
mirror stripes face each other;

(c) an infrared emitter and a photosensor mounted within the
mailbox and at opposing bottom corners of the mailbox at
an angle such that infrared beam emitted from the infrared
emitter bounces off the mirrors, creating an invisible zigzag

grid across the mailbox, thereby any interuption of the beam

(;) by a small parcel is detected.

2. An apparatus for sensing small parcels or the like as set forth in
Claim 1, wherein the infrared emitter and the infrared light receiver
are arranged at an acute angle capable of emitting infrared beam
bouncing off the opposing mirror stripes to create the invisible zigzag

grid across the mailbox.
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