1 SENSOR FOR EARLY WARNI NG OF SEI SM C ACTIVITIES Field of the Invention

[ 0001] The present invention relates to a detector. In particular, the
invention relates to a method and system detecting and early warning of
seismc activities. Background [0002] Earthquakes can cause | arge-scale
destruction over a wde area. Wthout any early warning and sufficient
time for evacuation, valuable |lives can'be |lost. For those who survive in
a destructive earthquake, the physical trauma and mental agony of the |oss
may be trenmendous. [0003] The occurrence of an earthquake in a specific
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conplicated setup and is gener aField obthellyveniant s of Sout h- East Asia were
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relates to a method and system, detecting and early warning of seismic activities.

Background

[0002] Earthquakes can cause large-scale destruction over a wide area.
Without any early warning and sufficient time for evacuation, valuable lives can be
lost. For those who survive in a destructive earthquake, the physical trauma and mental

agony of the loss may be tremendous.

[0003] The occurrence of an earthquake in a speciﬁé magnitude range will
occur in a specific region and time window. Seismologists are unable to predict
earthquakes accurately. The unpredictability of earthquake surprises those affected and
present victims with little or no time to respond especially at peak traffic hours or when

victims are asleep.

[0004] Common seismic alarm system involves complicated setup and is
generally costly. Parts of South-East Asia were recently crippled by jolts of
earthquakes and tsunamis and most of the brunt was borne by the poor and the needy.
More are predicted. There was definitely a need to develop a simple engineering

solution to save them. @~ -




[ 0005] Mbst earthquake detectors use a heavy weight attached to a coi

noving inside a magnetic field. Seismc activity causes the ground and
attached magnet to nove. Elaborate electronic filters and danpi ng needs to
be enpl oyed before a neaningful signal is obtained. Such a systemis not
suitable for honme use. [0006] Hone quake detectors enploy a small pendulum
suspended within a netallic electrical connected cone. As the trenors
are felt, the pendulumhits against the cone wall and a signal is
generated. However, these detectors are prone to a |large nunber of false
alarms due to nature of notion detection. These detectors al so enpl oy
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an earthquake de tor. The detector requires two nercury-type switches as
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metallic electrically connected cone. As the tremors are felt, the pendulum hits against
the cone wall and a signal is generated. However, these detectors are prone to a large
number of false alarms due to nature of motion detection. These detectors also employ
signal detection using a combination mechanical means and digital signal processing
techniques which add to the cost of the manufacturing of the device and are hence

expensive to own and use in rural areas.

[0007] USS5,001,466 issued on 19 March 1991 to David E. Orlinsky et. al.
discloses an earthquake detector. The detector requires two mercury-type switches as
tilt sensor for the detector. The detector can be adjusted to tune its sensitivity to a
particular application. It is however understood that when the sensitivity is too high,
the sensors pick up all extraneous events, such as door slamming, and trigger false
alarm. On the other hand, when the sensitivity is too low, it may not sense pre-
earthquake vibrations to trigger early warning to the user. Furthermore, mercury is

toxic and has relatively high viscosity to react instantaneously.

Summary




[0008] In accordance with one aspect, the present invention provides a
sensor for sensing vibration conprises a container for containing
conductive fluid; a ground electrode provided within the container,
wherein the ground electrode is in contact with the conductive fluid when
the sensor is operational; and a sensing el ectrode adjacent to the ground
el ectrode in space, the sensing electrode is configured to be in a close
proximty to the conductive fluid; wherein, in operation, the conductive

fluid causpeos]el ect rIrcadcotdanck! alithoshedBpv&e thet fi6selt Rivestidl ovidesla semdr t he
sensing el ectrode when fluid ripples occur and the sensing el ectrode
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sensing el ectrode may defin capi I'I'ary groove. “I'n accor dancCe
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det ect i ng ¥R&ORqusiiye flaidewher thg sensor is enceatiangl and g sensing glectiode pdigesnite t hat
the conductive fluid has a low viscosity. Further, the conductive fluid
may be wattbe grpost glectrodeatic spadganthe sinsing yadectmdetih epnigivediitordatin 4 blssensor
may further conprise a plurality of sensing el ectrodes adjacent to the
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proximty fromthe fluid surface. It is also possible that the plurality
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fluid ripples occur and the sensing electrode touches the conductive fluid.

[0009] In accordance with one embodiment, the sensing electrode may define a
capillary groove. In accordance with another embodiment, the sensing electrode may

be positioned closing to the ground electrode to provide capillary effect.

[0010] In accordance with another embodiment, the sensor further comprises a

fluid level sensor for detecting the fluid level.

[0011] In the above aspect, it is possible that the conductive fluid has a low

viscosity. Further, the conductive fluid may be water.

[0012] In accordance with yet another embodiment, the sensor may further
comprise a plurality of sensing electrodes adjacent to the ground electrode. The
plurality of sensing electrodes may have a same proximity from the fluid surface. It is
also possible that the plurality of sensing electrodes has a different proximity from the

fluid surface from each other.




[0013] In accordance with yet another enbodinent, the fluid | evel sensor
conprises a sharp tip electrode. [0014] In yet another enbodi nent, the
sensor further conprises an automatic fluid re-filler triggered by the
fluid |l evel sensor. It is possible that the automatic fluid re-filler is a
m ni syringe or a diffuser punp. Brief EESCYiptiOﬂ of the Draw ngs [0015]
This invention will be described by way®of non-limting enbodi nents of the
present invention, with reference to the acconpanying draw ngs, in which:
[0016] FI @oo13A i | | ushr atesdancscivitheget candileg rambodimants €he Fiued @R isBRkosY St em
in accordance with one enbodi nent of the present invention; [0017] FIG

113 i || ust gothpsifsesta SkAHpABidl&ctddagr am of the sensing systemof FIG 1A when
the sensing systemis triggered on; [0018] FIG 2 illustrates el ectrodes

| ayout of a sensor in accordance with one enbodi nent of the present
invention; [0019] FIG 3 illustrates a configuration of electrodes of the
sensor in ordance with anot her enbodi ment of the present invention; 5
[0020] FI dOBTY| | st inmyesangthes embodiment, SERS9E dusthar ropnprisgs @ Aepmatic
enbodi ment _of the present invention; [0021] FIG S5A illustrates an
expl oded vilid refillgr figased by thedtuid deviet sengprt Ht yepossiblothatthe aptvoditioghid of t he
present invention; and

re-filler is a mini syringe or a diffuser pump.

Brief Description of the Drawings

[0015] This invention will be described by way of non-limiting embodiments of the

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

[0016] FIG. 1A illustrates a schematic diagram of a seismic sensing system in

accordance with one embodiment of the present invention;

[0017] FIG. 1B illustrates a schematic diagram of the sensing system of FIG.

1A when the sensing system is triggered on;

[0018] FIG. 2 illustrates electrodes layout of a sensor in accordance with one

embodiment of the present invention;

[0019] FIG. 3 illustrates a configuration of electrodes of the sensor in

accordance with another embodiment of the present invention;




[0022] FIG 5B shows a perspective view of a bottom surface of a sensing
plate of the sensor of FIG 5A in accordance with one enbodi nent of the

present invention; [0023] FIG 6 illustrates a circuit of a seismc
sensing systemin accordance w th one enbodi nent of the present invention;
and [0024] FIG 7 illustrates a circuit of a seismc sensing systemin

accordance wth an alternative enbodi neént of the present invention. 6
Det ail ed Description [0025] In line with the above sunmary, the follow ng

descri ptiopogd] a NUNBES. 4 BhsteRECd fenSordl hoddriBlcBiinvRt SHRALH NIV éH: Bf
provided to understand the inventive features of t'he present invention. It

shal | be amg?;£gxgt iﬁ&hﬁ@iﬁﬁ' skilled in the art, however that this invention
tised Wt ’

may be prac out” such specific details. Sone of the details may
not be described at |length so as not to obscure the invention. For ease of
reference, comon reference nunerals will be used throughout the figures

when referring to the sane or simlar features common to the figures.
[0026] FI dO0ATh i || uskkChrddsillskae amexplodedaiewmf @fsensos éin sedordanenwitthgyetyst em
100 in accordance wi th one enbodi mrent of the present invention. The

sensi ng syawéher emboginmentsf tha padsemtimddiRionpargower source 104, a nmain switch
106, and a sensor 110 connecting to each other in serial connection.
Briefly, the alarm 120 provides audio and visual warning when the sensing
system 100 is triggered. Audio warning can be generated by any | oudspeaker

or siren gpojafe |i kepderBGLRM a%rstpggtixlee\){&kf oPAboklS VB& &a sensing plate

of the sensor of FIG. 5A in accordance with one embodiment of the present invention;

[0023] FIG. 6 illustrates a circuit of a seismic sensing system in accordance

with one embodiment of the present invention; and

[0024] FIG. 7 illustrates a circuit of a seismic sensing system in accordance

with an alternative embodiment of the present invention.




audio that is to be sounded. Visual warning can be generated by any warning
light, such as beacons, strobe lights. The power source 104 provi des power
to energize the sensing system 100. The nmain switch 106 is a nmain power on
and off switch. The sensor 110 serves as a sensing switch that is
configured to be nornmally opened. When the sensor 110 senses any
vibration, it will be triggered close fr activating the alarm 102 to
provi de warning signals. [0027] Still referring to FIG 1A, the sensor 110
conprises a fluid colum 112, fIpdiglleiiPescaptisround el ectrode 116 and a
sensing electrode 118. The fluid colum 112 is 7 a seal ed contai ner having
two termnals (not shown) expose on the top exterior surface of the fluid
columm 112 for electrical connection. The fluid colum 112 has a hol | ow
space for ai ni ng, the flui 14. The flujd 4 only fills t he hol | ow
shace  parDPET," Tie' et s due s i P sheRE dfesrngod o B rbBiher 1 15
are two elongated conducting netals that extended into the holl ow space of
the fluid YofRsriic1and aftgutivefembedinaenis tape peaviders to naderpiand dhh ésieadve o one

of the two terminals. The two electrodes 116, 118 are | ocated adjacent to
each ot herfeatmrespddle present ainention.de shal e sppacalt te omd sidlled ini thd aaudweyeher .
The ground el ectrode 116 has a longer |length than the sensing electrode

118 wher eMawmrintI&ﬁiomﬁ?Obg pltibedl With@lsaeh sfebiflthdetARI Svinid of thé detas ound
el ectrode 116 has one end dips into or touches the fluid 114 where the
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normal Iy Oc%ef\nr}refc()jn fa erteﬁche X\{rl]n%enraistwfllsbel Qseﬁr}hroughout the figures when referring to the

same or similar features common to the figures.

[0026] FIG. 1A illustrates a schematic diagram of a seismic sensing system 100
in accordance with one embodiment of the present invention. The sensing system
comprises an alarm 102, a power source 104, a main switch 106, and a sensor 110
connecting to each other in serial connection. Briefly, the alarm 120 provides audio
and visual warning when the sensing system 100 is triggered. Audio warning can be
generated by any loudspeaker or siren or the like depending on the level and the type of
audio that is to be sounded. Visual warning can be generated by any warning light,
such as beacons, strobe lights. The power source 104 provides power to energize the
sensing system 100. The main switch 106 is a main power on and off switch. The
sensor 110 serves as a sensing switch that is configured to be normally opened. When
the sensor 110 senses any vibration, it will be triggered close for activating the alarm

102 to provide warning signals.

[0027] Still referring to FIG. 1A, the sensor 110 comprises a fluid column 112,

fluid 114, a ground electrode 116 and a sensing electrode 118. The fluid column 112 is




operating orientation. The sensing el ectrode 118 has a capillary groove 119
defined at the end of the sensing electrode 118. [0028] FIG 1B
illustrates a schematic diagram of the sensing system 100 of FIG 1A when

the sensor 110 is triggered on, i.e. the sensor 110 is closed. The sensor
110 is triggered on when it senses vibrations. Wen the sensor 110 senses
vibrations, the fluid 114 there mﬁthin7produces ripples, i.e. waves

i nterference between |ongitudinal and transverse waves upon physi cal

Vi brati on. a Jdatedsdonfaiee habingl twiotterddifials tndthBowh1iéxpos€ 6h tHEtop EXteAbONIAES
up-down (Z-Axis) novenents when the container shakes in a lateral or

si deway (X5 h&fuid coRAR: 1 reRchi81 Eérﬁ@étﬁﬁl’. T}?}kg{lj&h% 413 H&@ﬁéﬂ&be

sensing el ectrode 118 and causes electrical co ction between the ground
el ectrode _116.and the.sepnsi RY..€ trqde, 118 1t hereby. trigger.i t he sensor
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depends on L%ﬁldiﬁtance bet ween the sensing electrode 116 and the fluid

| evel . ThiRardally. péhe graundslectipds dd6raad the sasingeelepttade ddRiaatwa eloagated whi ch

this sensing system 100 would be used. It is possible that the sensor 110
may provi deonduetingt hetalsathet edersled gntol the holdale spacefithe foilbcadamod1i Faclan
al ternative enbodi nent of the present invention. Each of the sensing

el ect r odesofi the plecyodtsd 1611 18 Wichhmicasdtto lof8of theft@b t&aiIfAINITHE ffetledtiodeevel of
vi brations. [0030] The capillary groove 119 provides capillary effect to
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f or e-shocks/ vi brati ons have subsided to a
with each other. The ground electrode 116 has a longer length than the sensing

electrode 118 whereby when the sensor 110 is oriented upright and still, the ground
electrode 116 has one end dips into or touches the fluid 114 where the sensing
electrode 118 is just slightly short of it, i.e. having a close proximity to the surface of
the fluid 114. That makes the sensor 110 a normally opened switch when it is in an
operating orientation. The sensing electrode 118 has a capillary groove 119 defined at

the end of the sensing electrode 118.

[0028] FIG. 1B illustrates a schematic diagram of the sensing system 100 of
FIG. 1A when the sensor 110 is triggered on, i.e. the sensor 110 is closed. The sensor
110 is triggered on when it senses vibrations. When the sensor 110 senses vibrations,
the fluid 114 there within produces ripples, i.e. waves interference between longitudinal
and transverse waves upon physical vibration. The surface of fluid 114 in the fluid
column 112 produces up-down (Z-Axis) movements when the container shakes in a
lateral or sideway (X-Y Axis) mode. Due to the ripples, the fluid 114 touches the
sensing electrode 118 and causes electrical conduction between the ground electrode

116 and the sensing electrode 118 thereby triggering the sensor 110.




alarmto sound continuously thereby enhancing effectiveness and det ect
short inpul sive fore-shocks of an inpending strong earthquake. [0031] In
t he above enbodinment, it is provided that the ground el ectrode 116 has a
| ength that providing contact with the fluid when the sensor 110 is
oriented wupright and still, i.e. in the operating orientation. In
accordance with an alternative enbodinm@nt, the internal surface of the
fluid columm 112 can be made as the ground electrode to the sensor 110.

[0032] FI d0029]i | | ust Inathesibeve embodiesenk,aie wénshivitg TARS 8nsO P00 aezn%ﬁ&sowance
wi th another enbodi nent of the present invention. The sensor 200 has a

ground el ederdistince20vagl the BeaAL ielotuBlie 99 Sr0ne! A5 RAG 234is Fhendr ound

el ectrode 202 is |located substan y at the center o e sensor 200.
Sur r oundi ng,idhiseH adcbf; rali ..§ensing .el.ectrodes 204 are spaced
apart in a plura |%y8§11}[% %ctg%ig%%%r.% bllﬁ% aﬁ?aolﬁ}%’g“c}é ¥roge Sﬁﬁ?“i@“é’%’ﬁ‘ﬁrzfgct ed
to a termypal (ngot. sho f the s or 200. The plurality 9 of sensing
el ectr odesﬁ%ﬁ&a tds B%ﬁﬂ%{l@g{}poseasoeﬁ ViREp Viflg Enorq than one ssngingfelactrode
sensor 200]6ﬁ¥I t he sensing el ectrodes 204 have a sanme |length within the

sensor 200l rscondanssdwith @atalismative zmbodinmg of thehpresdnt énweatisn.nael eft r ode
204 and aligned with the sensing electrode 204 within the sensor 200 in a

manner si nthg aensing elhetrasiensopravidedoin a AifferemtAendtl ¥38kerBRipedirfcnat Rackot 0 FI G
1A, the sensing electrode 118 provides the <capillary groove for trapping
fluid therdbrmatigden fluid ripples occurred. FIG 3

[0030] The capillary groove 119 provides capillary effect to hold fluid onto the
sensing electrode even after the fore-shocks/vibrations have subsided to allow the
alarm to sound continuously thereby enhancing effectiveness and detect short

impulsive fore-shocks of an impending strong earthquake.

[0031] In the above embodiment, it is provided that the ground electrode 116
has a length that providing contact with the fluid when the sensor 110 is oriented
upright and still, i.e. in the operating orientation. In accordance with an alternative
embodiment, the internal surface of the fluid column 112 can be made as the ground

electrode to the sensor 110.

| [0032] FIG. 2 illustrates electrodes layout of a sensor 200 in accordance with
another embodiment of the present invention. The sensor 200 has a ground electrode
202 and a plurality of sensing electrode 204. The ground electrode 202 is located
substantially at the center of the sensor 200. Surrounding which, the plurality of
sensing electrodes 204 are spaced apart in a plurality of locations. The ground

electrode 202 is connected to a terminal (not shown) for the sensor 200. The plurality




illustrates a configuration of electrodes of the sensor 300 in accordance
with yet another enbodi nent of the present invention. The sensor 300 has
simlar feature as the sensor 110 of FIG |A The sensor 300 has two

el ectrodes 302, 304 placing side by side closely but not in electrical
contact with each other. The di stance between the electrodes is configured
to be closed enough for providing capilPary effect to trap fluid between
the gap of the two el ectrodes. Specifically, when the fluid ripples occurs

causi ng t hef sesimgngdectiodes 20derd @éniicetisdnRs a ebMnfdntietninaP (ot fshawvA) FokQnt r aps
between the two el ectrodes 302, 304. [0034] FIG 4 illustrates a sensor

400 in accmdsH P, Wil ihy §én51?1§c§1$&fode§§m) ﬂb‘%e Ean?g le%gt‘fl lﬁﬁ d i odnY

The sensor 400 has siml ar atures and con ura e sensor 110 of

FIG TA [1.400. f rco esafl nsor 410, The
f1uid IeveJPEe ‘ﬁ’%‘?dﬁi@g %&:183?‘&%8 e Sersing “’f“hg&f P’Eﬂs AiEnRd ’“aé the he
fluid colum s |n (’? | evel 420. \Wen the fluid |l evel sensor 410
detects t 3SR CVP@FIS 48‘9 in i thersensow, 2004 & maser sipdlar ta the sehsor d10 efel
sensor 410 sends out a signal to the circuit connected there to. The
signal canfHe I&ed in various ways, for exanple, the signal can be used to
trigger a warning sign or the like to indicate that the fluid level is 10

bel ow the desired | evel and require refilling. The signal can also be used
to trigger an automatic refiller to refill the fluid when the fluid is
low. [0035podyi || reR&eft b&&FA@IG“ hg,of I a
sharp ti p% 2 sensi ng thﬂeég level %Oﬁlgvﬁﬂ%ﬂ%le‘lﬁ%’cﬁo&%ﬁl@? 0%&% rlﬁlgbroad

surface deéaﬁﬁfa%; drb&e ?oruﬁ'gpplﬁlg fluid therein when fluid ripples occurred. FIG. 3
illustrates a configuration of electrodes of the sensor 300 in accordance with yet
another embodiment of the present invention. The sensor 300 has similar feature as the
sensor 110 of FIG. 1A. The sensor 300 has two electrodes 302, 304 placing side by
side closely but not in electrical contact with each other. The distance between the
electrodes is configured to be closed enough for providing capillary effect to trap fluid
between the gap of the two electrodes. Specifically, when the fluid ripples occurs
causing the sensing electrode 304 touches the fluid, some fluid 310 traps between the

two electrodes 302, 304.

[0034] FIG. 4 illustrates a sensor 400 in accordance with yet another
embodiment of the present invention. The sensor 400 has similar features and
configuration of the sensor 110 of FIG. 1A. The sensor 400 further comprises a fluid
level sensor 410. The fluid level sensor 410 is provided for sensing if the fluid inside
the fluid column is in a desired level 420. When the fluid level sensor 410 detects that
the fluid level is below a desired level, the fluid level sensor 410 sends out a signal to
the circuit connected there to. The signal can be used in various ways, for example, the

signal can be used to trigger a warning sign or the like to indicate that the fluid level is




the fluid level is dropping gradually below a desired level, to a certain
extend, the fluid may still cling onto the broad surface detector tip.
Under the circunstance, the fluid |evel sensor 410 will not trigger any
warni ng signal or the automatic refiller to top up fluid when the fluid
drop below the desired | evel. The sharp tip, on the other hand, provides a
clean break with the fluid surface as sHbn as the fluid level falls bel ow
the desired level and triggers the warning signal or automatic refiller to
top up fl ubdow[tbOd&firctlGel aAd irdquirtetrefilling. dhe SiRLDERAINLES BRA!D 8otk a1V Of a
sensor 500 in accordance wth one enbodi nent of the present invention. The

sensor 500aa@1mé&eﬁlermeﬁnttﬁé@hid%ﬁ&fthéhﬁfdi?fl@% a sensing plate 520, a
cont ai ner 530 and an el ectronic sub- system plate 540. The automatic

refiller 510 is a fluid refiller for supplying fluid when required. The
automatic refiller 510 is nounted on a top surface of the sensing plate

520. The a ticrgkiller, 510 e a mni syringe or a diffuser punp or
the |ike w’?g‘gier bySal ¢ FH‘gs@négﬁg' E’o e fhid lqvehepnsor 410 hasen shaspdipsfary.  The

sensing plate 520 is adapted to cover the container 530. The el ectronic
sub- syst enteppiag shesiluidilevel gmpraid fluit adhiesioni htp brond sedacei detactdr tipdansk, tier ei n
for the necessary operation of the sensor 500. FIG 5B shows a perspective
vi ew of a thetfluidieselris dosppiitPgrafiudllychei®n aidagiradl 1ate?, 22 ceitdin @SR BRTRAI W t h
one enbodi ment of the present invention. Various conmponents can be shown

on t he botmamsaliicline © igacl [ .ectrode
gynstllicliag @nklthe ORI SRREMRRLRr t@ Yhler gléé g@%ﬁn#ﬁ{g& ﬁgctﬁflda

525, a fluid level sensor 527 and a ground électro S sensi ng
el ectrode gLl seAdr 430! . M Of rter yound pl.ate.having a
olurality o%e Cal%&?)f |43(r1 ;ﬂlgl?lgfé\%@eg 58§ Q&a‘f‘r%ng $RnaIr the AlonRAE TemIle o t(%) up
fluid when the fluid drop below the desired level. The sharp tip, on the other hand,
provides a clean break with the fluid surface as soon as the fluid level falls below the

desired level and triggers the warning signal or automatic refiller to top up fluid.

[0036] FIG. 5A illustrates an exploded perspective view of a sensor 500 in
accordance with one embodiment of the present invention. The sensor 500 comprises
an automatic refiller 510, a sensing plate 520, a container 530 and an electronic sub-
system plate 540. The automatic refiller 510 is a fluid refiller for supplying fluid when
required. The automatic refiller 510 is mounted on a top surface of the sensing plate
520. The automatic refiller 510 can be a mini syringe or a diffuser pump or the like
trigger by a fluid sensor for refilling fluid when necessary. The sensing plate 520 is
adapted to cover the container 530. The electronic sub-system plate 540 is adapted for
housing printed circuit board therein for the necessary operation of the sensor 500.
FIG. SB shows a perspective view of a bottom surface 522 of the sensing plate 520 in
accordance with one embodiment of the present invention. Various components can be
shown on the bottom surface 522. The components include a shock sensing electrode

525, a fluid level sensor 527 and a ground electrode 529. The shock sensing electrode




defined thereon. The ground electrode 529 is in a formof a substantially
quarter round plate locating beside the shock sensing el ectrode 525 in
space. The fluid |l evel sensor 527 is a L-shaped bar attached on the
sensing plate 520 between the shock sensing electrode 525 and the ground
el ectrode 529. The ground el ectrode 529 has a greater thickness than the
shock sensing el ectrode 525. Simlarly, lhhen the sensor 500 is assenbl ed,
the ground el ectrode 529 will dip into the fluid while the sensing

FLutd Dever wimm e aite flerch roitEplhl e ing Y flra Ry W aniied) BRBPR 2"
automati o Sori] brebo PR sfeliid bledepar 841y in SFBRRPLa Sl il T, 6
illustrate ircuit 600,0f, a,seismc. sensin temin accordance with
one. enbod: RIERE 5P RespR b RO TERPE GHECPHE S8 MLmEe-6be Siferd) sREsora

battery 610, _a main switch 620, an alarm 640, a sensor 630 and a battery

i ndi cat or 8185 atehapsd ther pttached jon theesepsing plato 926 defveentthe shoakesensing 00.
Beyond which, a main switch 620 is connected in series for controlling the
circuit 606electnodeni2Sodrfd thehprowidacloetr&052%aThé pRiutdefectodosZh EReakedatcp42 and
a beacons 644, connecting in parallel, for providing audio and vi sual

al arm i ndi ghadkiness thantthe sbakesekin@BEERINEY525T NSiAHAyNWAIAR the sefRRBHHLE i N
series with the battery 610. A switching transistor 645 is connectedl

bet ween t hgsahslcl i -erm nal ~of the batter 10 gs an
el ectronic Ssvm' tech. %%ll:ll tabefléﬁogg%?%o lgr&ﬁ? ﬁlﬁl&?ﬁ{eo “‘&F‘JKIF‘{%# %g‘?’g'f‘éreq%cgwgﬁe used
for the cijycyit, 600, ensor, 630.is co cted between the switch 620
and the al %r S#‘lng%\hdg?% QP:]Ji?'gg © ?‘Hbd gqvglr ﬁ?nsgﬁgﬁﬂ?éseée‘%\gfu“ésleVellla‘gltIHngth%und
el ectrode 632 ,and_a sensing el ectrode 634 with a

container 530. When there is not enough fluid within the container 530, the fluid level

sensor 527 triggers the automatic refiller 510 to refill fluid to a desired level.

[0037] FIG. 6 illustrates a circuit 600 of a seismic sensing system in
accordance with one embodiment of the present invention. The circuit 600 comprising
a battery 610, a main switch 620, an alarm 640, a sensor 630 and a battery indicator
615. The battery 610 is the power source for the circuit 600. Beyond which, a main
- switch 620 is connected in series for controlling the circuit 600 on and off. The alarm
640 that includes a loud speaker 642 and a beacons 644, connecting in parallel, for
providing audio and visual alarm indication in the case of emergency. The alarm 640 is
connected in series with the battery 610. A switching transistor 645 is connected
between the alarm 640 and the negative terminal of the battery 610 as an electronic
switch. Suitably, a bipolar junction NPN transistor can be used for the circuit 600. The
sensor 630 is connected between the switch 620 and the alarm 640 to trigger the alarm
640. The sensor 630 has a ground electrode 632 and a sensing electrode 634 with a
similar configuration as the sensor 110 of FIG. 1A. The sensing electrode 634 is

connected to a base of the switching transistor 645. When fluid ripples occurs due to




simlar configuration as the sensor 110 of FIG 1A. The sensing el ectrode
634 is connected to a base of the switching transistor 645. Wen fluid

ri ppl es occurs due to 12 physical vibrations, the two el ectrodes 632 and
634 are shorted and a small current is sent to trigger the swtching
transi stor 645 to activate the alarm 640. The circuit 600 also includes a
power status indicator 615 for indicatihy the battery 610 status. [0038]

FIG 7 illustrates a circuit 700 of a seisnmic sensing systemin accordance
with an al pefstal ibeat iSO TR el &trodBE 6 32 GRE P34 hﬂévsﬁﬂﬁéd)gnd 4R ﬁ'cﬁﬁﬁﬁt 700 is
substantially the same as the circuit 600 of 6 except that the circuit

700 provi dgs f uldodt h S aatsattgorc Jscm%a@gtcgcu' 407 90 GTR e 9 2

battery 710, arm s tery

i ndi cator 715, e batter st power,, sourc for the circuit 700.
Beyond whi apo mﬁhﬁﬁf A PP %ﬁtu I?aéorcﬁérf%t"é&af“?g e bty 640 stasnt r ol | i ng t he

circuit 700 on and off. The alarm 740 that i ncl udes a | oud speaker 742 and
a beacons 744, connecting in parallel, for providing audio and visual alarm
indication in the case of energency. The alarm 740 is connected in series
with the B838lery 71BIGA Kllosthaiasgat cianbi SH0r off 45 skismiORBRGAEL Gybeiwaen t he
alarm 740 and the negative termnal of the battery 710 as an el ectronic

swi tch. Suadcafdaiice with af @ltérhativebtibddmeBY the én‘i iR fenfi) 'Pﬁ'eh g’fﬂﬁ sthe
circuit 700. The sensor 730 is connected be ween the swt dl t he

31 140 it e 80k 0 RS s RS L

732 and a sensing’e ec1 & 2 sensor
110 of Fi qlutgi’f‘ével Qe%si?t%%?rlcﬂg "Fheecﬁ%crulot%&:%fhplriging%%gﬁg}yeﬂﬂt e(t) m%lnbsa\'\s'l?cho';ZOt he

an alarm 740, a sensor 730 and a battery indicator 715. The battery 710 is the power

source for the circuit 700. Beyond which, a main switch 720 is connected in series for
controlling the circuit 700 on and off. The alarm 740 that includes a loud speaker 742
and a beacons 744, connecting in parallel, for providing audio and visual alarm
indication in the case of emergency. The alarm 740 is connected in series with the
battery 710. A switching transistor 745 is connected between the alarm 740 and the
negative terminal of the battery 710 as an electronic switch. Suitably, a bipolar
junction NPN transistor can be used for the circuit 700. The sensor 730 is connected
between the switch 720 and the alarm 740 to trigger the alarm 740. The sensor 730 has
a ground electrode 732 and a sensing electrode 734 with a similar configuration as the
sensor 110 of FIG. 1A. The sensing electrode 734 is connected to a base of the
switching transistor 745. When fluid ripples occurs due physical vibrations, the two
electrodes 732 and 734 are shorted and a small current is sent to trigger the switching
transistor 745 to activate the alarm 740. The circuit 700 also includes a power status

indicator 715 for indicating the battery 710 status.




switching transistor 745. When fluid ripples occurs due physical
vibrations, the two electrodes 732 and 734 are shorted and a small current
is sent to trigger the switching transistor 745 to activate the al arm 740.
The circuit 700 al so includes a power status indicator 715 for indicating
the battery 710 status. 13 [0039] Still referring to FIG 7, the sensor
730 further conprises a fluid | evel delt3ector 736 for detecting the fluid

| evel within the sensor 730. The fluid | evel detector 736 is connected to

a fluld | epogdo ndi Casan rfeRirieIFIC, 73OcH@@&{5897Wftﬁ'{ﬂetek(g¥%ﬁ%s:_gﬁmall@\fe 740.

The fluid level indi cat or conpri ses speaker 754 an 52 to
alert use I%Q)— f in the n 7 II bel ow a
desired | e@eet\%&o MP fl ‘(E}h%eveﬁméf ]tgg%lt or gée SICP?Oéggﬁs%ﬁ%guﬁqﬁYeg dr:%%\)r

i ndi cat or via two, sw i.n ansi stors 755. [0040] Jn the abhove
enbodi nent-é%o ¥s|cqnpecied ‘iS?saeﬁ ’Qée‘gel I%aé?li 2#9 thatiisiennested Resaliedlyjto gha alpmat i on.
One of nost common fluid found in house hold is water. The water can be
purified witler Theifeid loval indi¢asen 7591 gomprises speakerl THend st LED dighs752 tocadertiuct s

electricity. Further, it is understood that other fluid may al so be desired

for the present toprupyfoidi when Berfliidiin the sehbdti TB0Walhbelow avdssied Idvel. Mile
provi de higher sensitivity to the vibrations. [0041] The sensitivity of

t he sensorgyilinleR6IC AEERADE €736 &tggmedﬁbﬂ\éﬁi I8P GRLIERE 956 ARa QG0 Shitdn Py the
water level, the length of the sensing el ectrode, the nurrber of sensing

el ectrodestrzﬁ{ggt&pgsgl stances between the sensing el ectrodes and the

[0040] In the above embodiments, fluid is used as a detection medium for
detecting vibration. One of most common fluid found in house hold is water. The
water can be purified water added with electrolyte, or the like as long as it conducts
electricity. Further, it is understood that other fluid may also be desired for the present
invention. Generally, fluid with low viscosity may provide higher sensitivity to the

vibrations.

[0041] The sensitivity of the sensors in accordance with the above
embodiments can be varied by the water level, the length of the sensing electrode, the
number of sensing electrodes and the distances between the sensing electrodes and the
ground electrode. It provides a relatively low cost, simple and robust early warning
apparatus for earthquake sensing which is affordable by the public. It can be used to
sense the initial pre-quake tremors and gives out an audio-visual alarm for people to
take evasive action. It is designed to cater to the rural population staying in earthquake-

prone areas and is equally applicable to the urban areas.




ground el ectrode. It provides a relatively |ow cost, sinple and robust
early warning apparatus for earthquake sensing which is affordable by the
public. It can be used to sense the initial pre-quake trenors and gives
out an audi o-visual alarmfor people to take evasive action. It is
designed to cater to the rural population staying in earthquake- prone
areas and is equally applicable to the i ban areas. 14 [0042] In
accordance with yet another enbodinent, the apparatus can be rigidly

mount ed at [dokg i nt er EesdcoRANSS witwet/\ﬁidt&r%bedﬁ%ﬂﬁ%@a g%.lrzms%lan B $ighd1p "

such, mnor vibrations caused by the earthquake in it nitial stage\M

cause the é—loﬂh@?'a? ﬁiedi%léf % 101? ??rt\gb Q\fﬁgl(s: tol? rﬂ(ﬁlgé gt ? Ello?l430%1tl-glqeasss[%§ﬁ Olg’lknl0¥| It EZ

above enbo 'S sul ta ency ear q’ua
physi cal I1ions cayse to he Sensor, nce, hj frequ nd,
vi brati ons @533"988 Cgyse ﬁ’é’ %‘éakﬁr’lﬂ lﬁd&ﬁ{gﬁéﬁa? Wit llcaWth? (r%\“tfg h‘g
sensor to cause "fal se-alar m' [ 0044] Wil e specific enbodi nents have been
descri bed eQRIpENtaEPPled, it is understood that many changes,
nodi fications, variations and conbi nations thereof could be nade to the
pr esent invention W t hout departing fromthe scope of the invention. 15
Clains 1. A sensor for sensing vibration conprising:
[0043] The sensor in the above embodiment is suitable for detecting low
frequency earthquake-like physical vibrations caused to the sensor. Hence, high
frequency sound, vibrations caused by the vehicles and machinery will not trigger the

sensor to cause “false-alarm”.

[0044] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the

invention.




a container for containing conductive fluid; a ground el ectrode provided
within the container, wherein the ground electrode is in contact with the
conductive fluid when the sensor is operational; and a sensing el ectrode
adj acent to the ground electrode in space, the sensing electrode is
configured to be in a close proximty to the conductive fluid; wherein, in
operation, the conductive fluid causes H ectrical conduction between the
ground el ectrode and the sensing el ectrode when fluid ripples occur and the
sensing el ectrode touches the conductd %_ fluid. 2. The sensor according to
claim1l1, wherein the sensing el ectrode ines a capillary groove that
provides capillary effect. 3. The sensor according to claim1l1l or 2, wherein
t he sensing el ectrode is positioned closing to the ground electrode to
provi de ca |IIary ef f 4. The sensor according to any one of the

pr ecedi ng EI ai e, SeRgQy ‘Pf'e?en%BgrﬁW%tiqngloalPHSﬂla d level sensor for detecting
the fluid level. 5. The sensor according to any one of the preceding

cl ai ms, wher ei nacmaincloﬂmd(mtainélgfdomddcth&sﬂlﬁd;l ow viscosity. 16 6. The
sensor according to any one of the preceding clainms, wherein the

conductive fl ui aigt@n%l@trod@proﬂt&dsﬁlﬂﬁﬁﬁh@@&ﬁélﬂérn@h&‘élm gPAmdediioae
preceding clainms, further conprising a pIurallty of sensing el ectrodes

adj acent tgQif B@ht%t%ﬂ{jth@ lc65ducA9E fluid when the sensor is operational; and
a sensing electrode adjacent to the ground electrode in space, the sensing
electrode is configured to be in a close proximity to the conductive fluid;
wherein, in operation, the conductive fluid causes electrical conduction between
the ground electrode and the sensing electrode when fluid ripples occur and the sensing

electrode touches the conductive fluid.

2. The sensor according to claim 1, wherein the sensing electrode defines a

capillary groove that provides capillary effect.

3. The sensor according to claim 1 or 2, wherein the sensing electrode is

positioned closing to the ground electrode to provide capillary effect.

4. The sensor according to any one of the preceding claims, further comprising a

fluid level sensor for detecting the fluid level.

5. The sensor according to any one of the preceding claims, wherein the

conductive fluid has a low viscosity.




8. The sensor according to claim7, wherein the plurality of sensing

el ectrodes has a sane proximty fromthe fluid surface. 9. The sensor
according to claim7, wherein each of the plurality of sensing electrodes
has a different proximty fromthe fluid surface fromeach other. 10. The
sensor according to claim4, wherein the fluid | evel sensor conprises a
sharp tip electrode. 11. The sensor accdrding to claim4, wherein the
sensor further conprises an automatic fluid re-filler triggered by the

fluid | eve, sensrd .sedsbr ARrERYSOr aRf CHedbPAhE Oplﬁl:e%i'ufgn laimWheneleh the
automatic fluid re-filler is a a mni syringe e sensor according to

claim1l, vhanain fhgiswhepratic fluid re-filler is a diffuser punp.

7. The sensor according to any one of the preceding claims, further comprising a

plurality of sensing electrodes adjacent to the ground electrode.

8. The sensor according to claim 7, wherein the plurality of sensing electrodes has

a same proximity from the fluid surface.

9. The sensor according to claim 7, wherein each of the plurality of sensing

electrodes has a different proximity from the fluid surface from each other.

10.  The sensor according to claim 4, wherein the fluid level sensor comprises a

sharp tip electrode.

11.  The sensor according to claim 4, wherein the sensor further comprises an

automatic fluid re-filler triggered by the fluid level sensor.

12.  The sensor according to claim 11, wherein the automatic fluid re-filleris a a

mini syringe.

13. The sensor according to claim 11, wherein the automatic fluid re-filler is a

diffuser pump.




