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| NVENTION 1. Field of the Invention *159159* The present inve ““um\“mmmmws
to an al arm system and, nore 5 particularly, to an on-vehicle m

system which automatically gives a flood alarm signal to the ownekgob+t he
notor vehicle, inform ng the ower of the notor vehicle to take the
necessary action before late. 2. Description of Related Art In recent
years, due to excesONeVEHICLEFLOQD ARABRMSYSTHEIMIO at nospheric

envi ronment has been greatly changed, flood and drought news are frequently

hear 4, ABACKGROUND OPTRE INVENDIONgs has been oradual Ly YNNI

unexpect edly damaged. For exanple, when a flood occurred and c

t he par ki ng; I | ot or the side of a road) due to a suddeRes
heavy rasl!;llglae g)?t{iﬁéﬂﬁébﬁ@gvehi cle owmer went away fromthe 15 notor

vehicle, the or vehicle ower may be unable to rescue the.motor vehicle
before | ate. TABPePEREInIMGHHEN FERESs10 A1 RIaMS SYSEm AR HBOM
vehicle. Even nore, the notor_ vehicle may becone usel ess when sgaked in the
f1 oo Tharterdady, ioan endeahiickeileod slasnvsystemawhishwattomasicallyg@ives ar m 20
systemthat elimnates the aforesaid problem SUMMARY OF THE | NVENTI ON It

i s the maiflfoozbalactm signahto fireesentr bfivientricior vehigl@vindermimgothevekhet e f 1 ood
al arm systemthat automatically gives an alarmsignal to the owner of the

ot or - vegf Eemisr vehidleed t&@éﬂﬂeflltéc%bgﬁﬁﬁﬂctiéﬂbegﬁe%té.he | owner to take

t he necessary action 1 n advance. ot her object of the present

onki ng OB PISRIARN G Teoucing the codt of repairing.

In recent years, due to excessive exploitation of the earth, the

10 atmospheric environment has been greatly changed, flood and drought
news are frequently heard, and the living land of human beings has been
gradually and unexpectedly damaged. For example, when a flood occurred
and covered over the parking area (a parking lot or the side of a road) due to
a sudden heavy rain after the motor vehicle owner went away from the

15 motor vehicle, the motor vehicle owner may be unable to rescue the motor
vehicle before late. Therefore the owner may cost a lot to repair the motor
vehicle. Even more, the motor vehicle may become useless when soaked in
the flood.

Therefore, it is desirable to provide an on-vehicle flood alarm

20 system that eliminates the aforesaid problem.

SUMMARY OF THE INVENTION

It is the main object of the present invention to provide an
on-vehicle flood alarm system that automatically gives an alarm signal to

the owner of the motor vehicle when a flood going to happen, informing the



5 To achi eve these and other objects of the present invention, the
on-vehicle flood alarm system conpri ses at | east one water |evel sensor, an
al arm devi ce, and a m croprocessor. The water |evel sensor is provided at
the bottom side of the floor of the notor vehicle and spaced above the
ground at a distance, and adapted to detect accunul ation water on the 10
ground when the ignition switch of the notor vehicle turned off. The water
level sersvReEntkedhe necessarydctimhnadvange.t he di stance between the |evel
of accumul ated water on the ground and the respective water |evel sensor

became shorter It iansther ebpdatiofithe prééeattanventidh o provide At oaswhiclke
electrically connected to the water |evel sensor and the al arm device, and

15 adapt i - . ) ! an
Furthor - doos ARER VRIGHILGRRGS 1HeRgRt shERie PF (e bt e T he ©

rmdevice to an-alarm signal, itnformng the
owner of ot er. vehi ¢l .t ake the necessary action. By neans of the
aforesaid%aﬁfﬁﬁéﬁhﬁﬁﬂitqiﬁgp%ﬁpu%hicIe fl ood al arm systeminforns the owner
of the notor vehicle, to take the necessary actfion at an early, stage, 20
pr evegti ng soak'%QCgivehéhﬁﬁ@t @H&/@%ﬁ&léﬂﬂﬁtsmﬁ%éhed?f@sﬁléfdut‘f%mhet ost of
repairing. The water |evel sensor can be an electric field induction type

wat er | e\oel-vekitde flooidoal acket sstemscomprises apleaistone ivatenlevelisensat, anasoni c
sensor or any of a variety of other equival ent sensors capabl e of detecting

its di st angen Hevidd,oMd Bani@BPtodssHR Fhe 3P TEAdletnRbBr tié‘?r@ﬁ@!éﬂ%t”ay be

used as a substitute. According to one enbodi nent of the present invention,
only one t Vv S i | | t he

o0 jone HEEIR/ECBEIBE Asuise e olgSLEhle A Wpeedrabesdhel e
reduce the cost .and,ensure th orrectne of the detected data. According
to anot hé& OB oﬁi?mﬂ‘ts{]ad}cet @%@@é@iﬁ&:&ﬂv‘ﬁ?%ﬁ@?wﬁ%@érwﬁ ePBfsors are
used,  and respectjvely jnstalled in the bottomside of the front bunper and
t he b@t t c&mng avlgn theignationsatelh of she snofer ivebigie tupned oflal henwatervat er

| evel sensors 10 may be used and equal |y spaced in the bottom side of the
f1 oor of level semsor sewds olita comrolsignalpwhendhedistanet be¢wsen ghelevelsed, the
m cr oprocessor cal cul ates the data obtained fromthe water |evel sensors

through Bdqlceamidatidvaitenot the o@&%@tﬁ@%@dgmwater [EQEP sétdor

cal culation and logic 15 judgnment procedure may be variously perforned
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bur gi? ' %ldgﬁtrgd ?o frlaggir\lfe the control signal from the water level sensor and to

further drive the alarm device to send out an alarm signal, informing the

owner of the motor vehicle to take the necessary action. By means of the

aforesaid performance, the on-vehicle flood alarm system informs the

owner of the motor vehicle to take the necessary action at an early stage,

20 preventing soaking of the motor vehicle in water and reducing the cost of
repairing.

The water level sensor can be an electric field induction type water

level sensor that detects surrounding electric intensity. Ultrasonic sensor or

any of a variety of other equivalent sensors capable of detecting its distance



20 alarm or any of a variety of audio and/or visual alarm devices.
Preferably, the alarmdevice is a wireless conmuni cati on devi ce that
automatically gives a wireless alarmsignal to informthe owner of the
notor vehicle. Oher objects, advantages, and novel features of the

i nvention will becone nore apparent fromthe follow ng detail ed description
when taken 3 I n conjunction with the acconpanyi ng draw ngs. BRI EF

DESCRI PTIfadmctheT higveiRafrwasrraumulated dmirthei groaindoimoask biti agedmasofa an
on-vehicle flood al arm system according to the first enbodi ment of the
present isphstifiten. 5 FIG 2 is a sectional view of an electric field

I nduction type water |evel sensor for the on-vehicle flood al arm system

di ot . . . . .
ol ect ri i nt endrprdBie 3G BElodlndrdt o LR BRiech? (B0Ehf8n, Db, Sl "
f th -vehicle flogd al t di tq the 1Q first
enbodi metA1EF 1EY] SesOn At used e Bstalfdcin I entet o the basim Bde gfe
on-vehicle flood al arm system according to. the second enbodi nent of the

presedt ithe dlearef theematorpeinescRl s anbodimert erEdar-EDe theamstaR

Referring to FIG 1, an on-vehicle flood alarmsystemin accordance 15 with

t he presensurevihet icorrectnesovwof ctitprdeteogda damaerAtevrlingensoandtheran al arm
device 2, and a m croprocessor 3 connected to the water | evel sensor 11 and

the al ar mngleydiggerd-of i Bht 1Mo I whler [BvE :éérfﬁé}rgﬁré‘ﬁ%dtahﬁ center

of the bottomside of the tloor 90 of "'the notor vehic , and spaced above

the grounds e ively ifR11bG3R the Botod? SRie™Df the front bumper and the bottom

side of the rear bumper. Alternatively, more than three water level sensors
10 may be used and equally spaced in the bottom side of the floor of the motor
vehicle.
| When multiple water level sensors are used, the microprocessor
calculates the data obtained from the water level sensors through Boolean
Operator and then makes a logic judgment. This data calculation and logic
15  judgment procedure may be variously performed subject to different
requirements. Because this data calculation and logic judgment procedure is
of the known- art and not within the scope of the claims of the present
invention, no further detailed description is necessary in this regard.
The alarm device can be a siren, a regular burglar alarm, a flash
20 alarm, or any of a variety of audio and/or visual alarm devices. Preferably,
the alarm device is a wireless communication device that automatically
gives a wireless alarm signal to inform the owner of the motor vehicle.
Other objects, advantages, and novel features of the invention will

become more apparent from the following detailed description when taken



20 Referring to FIG 2, the water |evel sensor 11 is an electric field

i nduction type water |evel sensor of substantially flat, circular shape,
having an electric field induction IC 111 provided in the inside, a

di sk-1i ke conducting nmenber, for exanple, a disk-Iike copper foil 112
provi ded at the bottom side (the dianeter of the conducting nenber has
concern with the 4 detecti on di stance and a rubber packing |ayer 113
covered dh CORBUMHQIMIER the aceompaBY IS r21\?i’llﬂtg~‘3copper foil 112. \Wen
connected with an electrostatic charge, the disk-Iike copper foil 112

i nduces BREEEDRESCRIRTION ORarHE DRAWINGSat er | evel Wof accunul at ed
wat er on the ground E below 5 the floor 90 of the notor vehicle 9, thereby

causing an el eﬂ@qtﬁtacfuhbabﬁar Bld‘& afagguﬁﬁef%t YBSREHIOR ﬂbélﬂ dlakfl copper
foil 112 and the water | evel ric field induction IC 111 detects

ol cctri o VEREREgRing 1385 fﬁ#@?ﬁ%@?@%ﬁumﬁi%@ Rl doBm t he wat er

| evel _sensor 1 t he on-vehicle fI arm em according to the first
enbod? nent  of hg%&%ﬁﬁcnﬂvﬂnﬂeﬂﬁo cfy‘a dsingdyetion typerwatedi st ance
between the water |evel sensor 11 and the wat er | evel Wof accunul ated

wat er onleve spnsondoE thel onvvichicle| lood wlanh systempaccordimg dbethe. fins
Referring to FIGS. 1~3 again, when the driver parked the notor vehicle 9

and t ur negnleddintidig oﬂ;hetpmgeﬁwmwehtlbﬁcc OFF), the water |evel sensor 11 is
started to detect electric intensity ~. According- to this enbodi nent, the

seconds, 1. e TaRh s Ar FROtAe TRV CaR A disjahce QOGR BRRigRERON |

seconds, i. ime In I ve seconds t he

val ue of .de ri.c tenS|t ur ed a predeterm ned electric
Pt enst 1 HEWHTRETRYEL SEhdarief B DM yiticTe HACREAAEN SRSt tiR Br F evel
sensm 1&. gﬁnbhe wat er | evel W of accurml ated water on the ground E bel ow
t he Mot odir§kemmbodinent of ta pessenh Apventipedet er ni ned di st ance di, i.e.
accunul ated water on the ground reaches the alarmlevel. At this tine, the

s water |eveFlGersan installeduvieva abithe consichicle flood alemmisystgmocessor
3. In order to present a false action, the mcroprocessor 3 is set to drive
the al ar gresrding t8 the seodnd &m&tﬁhmmroﬁthetﬁiesémtmrvenﬁbncl e 9 only when
"continuously" received control signal C nore than a predetermned tines 5

(for exaMfFAI%E'D DE@%;;E@N‘ GF O] E@gpﬂg@@ W’B@EI@FN@F or exa”p' €

two mn

hi s onboai monRe AL FICuLVE RS AL ﬂ?ﬁé%@iﬂgﬁﬁ%ﬁ?%@ﬁ%@f ce 91,

evice such 10 as, a er 211 _adapted for

for a aGSMc nmmuni cati,on d
| 0L B3 TR 5 Prossay SRUPtoR 4L ahEVE GamPREmMEGAcasT 167S $eskar 19 ehhe| o o.

alarm device 2, and a microprocessor 3 connected to the water level sensor

11 and the alarm device 2. The water level sensor 11 is installed near the
center of the bottom side of the floor 90 of the motor vehicle 9, and spaced
above the ground E at an applicable distance D.

20 Referring to FIG. 2, the water level sensor 11 is an electric field
induction type water level sensor of substantially flat, circular shape, having
an electric field induction IC 111 provided in the inside, a disk-like
conducting member, for example, a disk-like copper foil 112 provided at the

bottom side (the diameter of the conducting member has concern with the



Therefore, when the ignition switch of the notor vehicle 9 turned off, the
wat er | evel sensor 11 immedi ately starts to detect the water |evel W of
accurul ated water on the ground E bel ow the notor vehicle 9, and 1 S drives
t he GSM conmuni cati on pager 211 to send a flood short nmessage S to the
owner of the notor vehicle 9 when continuously detected the spaced di stance
d < dl of the predeterm ned distance ten tines within two mnutes. By means
of the afdsteetaon distanoe hemmncka rubbenpasiangdager 113 ¢oacrednonythedrttomor ns t he
owner of the notor vehicle 9 to take the necessary action at an 20 early
stage, prsidenbiveg trakdisk-1dke t beppert doilvetlix:| &VHenn coahestedndrithdaai ng t he
cost of repairing. Alternatively, the wireless comuni cati on device 21 can

be an O”éﬁlggﬂﬁﬁéﬁti o agg%‘%ﬁB%igg-@{lﬁgcc@e‘mmﬁz iAdugey a%{?@fsegi’éﬁée’ ecl e

nmobi l e t one 17’ ng tor vehicle owner s no el ephone
or 6 office/residence.tele etogiv | opd al arm voi sage t hat
'S ore- r SHA IO RIS 38 ot clntiiafis Wik ot BRI Goner <
of ficel/ ho fax machine to give data of flood al arm nmessage., The wirel ess
comuai cdhedioere oé the mater vebiclsd, shembynesising av dpeisestatisfieldiai ng 5 a
fl ood al arm messaging to the notor vehicle owner's E-mail address. The

wi r el ess beoproducest betwebry theediBk-like calpper feil 42 and dhelwater dewelsWans
service center, requesting the custons service center to i nformthe owner
of the norigs eyt ek i 1 | i

connunicagﬁzg net%odg (é ortﬁﬁgggﬁge,Q%%?ggfﬁggﬁggﬁgﬂgﬁk?gifﬁépgépf). 10

FIG 4 shqﬁ@c tgh&q&gate formof the present invention. According to this
enbodi nent, a ' Tr1rst water |evel sensor 12 and a second water |evel sensor

13 are respecti y.provided in,the bottom sige of the, front punper and the
bot tom 51 db. of FikE. OB Er CIOREC AIENORY HBaCes ofiStHISS 16 SEuTNGr or

| evel sensor, 12 and the second water |evel sensor 13 are cal cul ated 15
t hr oligh 'oltmmedp&ioami the wratendeeelnsaysoralbrof the mevehisde floadralatm f1 ood
al arm systemdrives the alarm device to give an alarmsignal to the owner

of the nsystemetvcordimgnky thbefirstcembutianhent odtthe presthe ifiventiorsi Taeand
accunul ated water in the rear side both reached the pre-set alarmlevel.

Thi's enb%ﬁher@@ﬂis%tlan&éatis&ﬂbt@maqlcfe%etmni the Sk 25ee 10761 deRdof 91 iandaBer eal 20

accunul ation of oodwat er. Although the present invention has been

expl ai ned,,l ty I f j 198 1A L 1Byl r st ood
That - many S8RV WEBEpCou Rl RS OrES WoPRELE helow, hefodol ¥ Rok
departinq fromthe s&fr't and scope of the invention as hereinafter

cl ai med. 188 MOORYRRICIE b A VED 1'S] 1. An on-vehicle flood al arm syst em

installed in a_notor vehicle for detecti ng fl ood_and giving an al arm si gnal
uponl et ect i on Feiferningdo FIGS. 1~3 again, when the driver parked the motor

vehicle 9 and turned off the ignition switch (ACC OFF), the water level
sensor 11 is started to detect electric intensity ¢. According- to this
embodiment, the water level sensor 11 detects electric intensity ¢ once per
every five seconds, i.e., the detection time interval is five seconds. When
20 the value of detected electric intensity ¢ surpassed a predetermined electric
intensity ¢, it means that the spaced distance d between the water level
sensor 11 and the water level W of accumulated water on the ground E
below the motor vehicle 9 is shorter than a predetermined distance dy, i.e.

accumulated water on the ground reaches the alarm level. At this time, the



conprising: 5 at |east one water |evel sensor installed in a bottom side of
said notor vehicle and spaced above the ground at a distance, said at | east
one water |evel sensor being adapted to detect accunul ati on water on the
ground when the ignition switch of said notor vehicle turned off, and to
send out a control signal when the distance between the | evel of 10

accunul ated water on the ground and the respective water |evel sensor
becanme sh@teelteval sangoplheutputsiseentioksignabC tnthe miekopsocessor dnd a

m croprocessor electrically connected to said at | east one water |evel

sensor and sai @nardentodprasert afalseadstivagdticomiaoprecessar @ isgot toodrisegnal 15
fromsaid at | east one water |evel sensor and to further drive said alarm

devi ce t gnoafit? Wovidk 2! @ MBhaNMe dfmbr o' St GicR! OIS W'

vehi cl e. on-vehicle ood alarmsystemas clainmed in ctaim

wherein gaid.at |east aqne er. |evel or h i el ectric field
nduct i oncpgaboySa ePeRaE SitmaltiBnal CoRRire R aubrelfhs i ng
electric intensity. 3. The on-vehicle flood al armsyste s claingd in

clai M1, (ftmeer@mpkyehéewm) vesrthgha@r@detp@ammimmmmt@fvaqqéﬁm CXBARIS: i s one,
which is installed in the center of the bottomside of the floor of said
not or vekwol mindtesyhéVhenvedderved fdombrblasignal ' streoh esntihnousy”j thel ai m |,
wherein a said alarmdevice is a wireless conmuni cati on devi ce adapted

for provigicpsprocesct Beercesathe 1ehaita and stafRecountiepghi. f1 ood al arm system
as clainmed in claim4, said wi reless communi cati on device is a GSM

commnicat| o0 A8 ASAGER: SAUBKABIAN oRATIMEHIGIERSROE el o5
wherein communication device 21, for example, a GSM communication device such
10 asapager 211 adapted for transmitting a flood short message S to the owner
of the motor vehicle 9.
Therefore, when the ignition switch of the motor vehicle 9 turned
off, the water level sensor 11 immediately starts to detect the water level W
of accumulated water on the ground E below the motor vehicle 9, and
15 drives the GSM communication pager 211 to send a flood short message S
to the owner of the motor vehicle 9 when continuously detected the spaced
distance d < d; of the predetermined distance ten times within two minutes.
By means of the aforesaid performance, the on-vehicle flood alarm system
informs the owner of the motor vehicle 9 to take the necessary action at an
20 early stage, preventing soaking of the motor vehicle 9 in water and reducing
the cost of repairing.
Alternatively, the wireless communication device 21 can be an

on-vehicle GSM or GPRS mobile telephone, or any other on-vehicle mobile

telephone for dialing to the motor vehicle owner’s mobile telephone or



said m croprocessor drives said alarmdevice to send out said al arm signal
to informthe owner of said notor vehicle when received said control signal
a predeterm ned nunber of tinmes within a predetermned tinme interval. 10 7.
The on-vehicle flood alarmsystemas clainmed in claim6, wherein said
predet erm ned nunber of times is a continuous series of nunber of tinmes. 15
9 . A2. AE. A_AY, A2. Al E. AE. A2. Al =>Xa7v?*j;
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10 FIG. 4 shows an alternate form of the present invention. According

to this embodiment, a first water level sensor 12 and a second water level
sensor 13 are respectively provided in the bottom side of the front bumper
and the bottom side of the rear bumper. The data obtained from the first
water level sensor 12 and the second water level sensor 13 are calculated
15 through “AND” operation of Boolean Operator, so that the on-vehicle flood
alarm system drives the alarm device to give an alarm signal to the owner of
the motor vehicle only when accumulated water in the front side and
accumulated water in the rear side both reached the pre-set alarm level. This
embodiment is most suitable for use in slope parking to judge real
20 accumulation of floodwater.

Although the present invention has been explained in relation to its
preferred embodiments, it is to be understood that many other possible
modifications and variations can be made without departing from the spirit
and scope of the invention as hereinafter claimed.
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comprising;

5 at least one water level sensor installed in a bottom side of said
motor vehicle and spaced above the ground at a distance, said at least one
water level sensor being adapted to detect accumulation water on the
ground when the ignition switch of said motor vehicle turned off, and to
send out a control signal when the distance between the level of

10 accumulated water on the ground and the respective water level sensor
became shorter than a predetermined distance;
an alarm device; and
a microprocessor electrically connected to said at least one water
level sensor and said alarm device and adapted to receive said control signal
15 from said at least one water level sensor and to further drive said alarm
device to send out an alarm signal to inform the owner of said motor
vehicle.
2. The on-vehicle flood alarm system as claimed in claim 1, wherein
said at least one water level sensor each is an electric field induction type
20  water level sensor adapted for detecting surrounding electric intensity.
3. The on-vehicle flood alarm system as claimed in claim 1, wherein
the number of said at least one water level sensor is one, which is installed

in the center of the bottom side of the floor of said motor vehicle.

4, The on-vehicle flood alarm system as claimed in claim 1, wherein
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a predetermined number of times within a predetermined time interval.
10 7. The on-vehicle flood alarm system as claimed in claim 6, wherein
said predetermined number of times is a continuous series of number of

times.
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