Automatic cleaning system and method for vehicle wheels 5Technical Field The invention relates to a
cleaning system and a cleaning method thereof, more specifically to a system and a method for
cleaning vehicle wheels. The system and the method can be mainly used to clean wheels of the
vehicles entering into a dusty or 10dirty site, such as a construction site, so as to prevent the
surrounding region from being polluted by dust, dirt or the like. Background 15Development of cities
depends on construction projects. However, a huge amount of dust, dirt or the like inevitably exists in
different building and cohetipais eleagingsysiymband methodfenyshideatheelicles that frequently
drive in and out of the construction site will take the dust and dirt therein to outside places. To maintain
a clean environment in cities, governments will generally stipulate that wheels of the 20 vehicle from a
construction site have to be cleaned before the vehicle leaves the construction site. Currently, in some
construétionrg‘?fg’él,‘fﬁéﬁmélels are cleaned by a high-pressure squirt gun operated by hand, without
any dedicated devices. This method needs manpower and is also time consuming. Also, used water,
always beingrdirty,afiafslerming will.bediaahargeetubel the-reanb dRider fiealothHpRegatively

25 influencin onfthehenvironrr%ent ina_i?e tfgﬁ %otnstrijction sitefls.lln spme oltFer cotnstruc ialn sites, a
cleaning sys R Polter IS e owever, thisre elrrl%ﬁ)ee léigavﬁlnege é‘ys Eninedad s Ior?g cleaning
time, and thégériélean be Bleahedssdderrannvdiesdicosie wiviglgsctatming intordehifinthe wheels
and tha gollegs-Garite doth feekomtaiyiwhaneeaningo Ibroedrivies fargaiadmkaepidaefahicle into the

idle state, the 30 co nt the.c ' ystem will be harmed. If so, the maintenance fee for the
cleaning sys%?n%ﬂ@%%%%%gﬁd?%}]?%%%%ning procedure will be also interrupted, thus reducing

the cleaning efficiency. Meanwhile, both of the above-mentioned methods need a large amount of
water, whichBadkigeeluadtageous in view of environmental protection. 35 Summary

15  Development of cities depends on construction projects. However, a huge amount of
dust, dirt or the like inevitably exists in different building and construction sites.
Therefore, a variety of engineering vehicles that frequently drive in and out of the
construction site will take the dust and dirt therein to outside places. To maintain a
clean environment in cities, governments will generally stipulate that wheels of the

20 vehicle from a construction site have to be cleaned before the vehicle leaves the
construction site. Currently, in some construction sites, the wheels are cleaned by a
high-pressure squirt gun operated by hand, without any dedicated devices. This
method needs manpower and is also time consuming. Also, used water, always being
dirty after cleaning, will be discharged out of the cleaning place freely, thus negatively

25 influencing on the environment inside the construction sites. In some other
construction sites, a cleaning system with rollers is used. However, this roller-type
cleaning system needs a long cleaning time, and the vehicle to be cleaned has to be in
an idle state during cleaning in order that the wheels and the rollers can be both freely
rotary when cleaning. If the driver forgets to keep the vehicle into the idle state, the

30 components of the cleaning system will be harmed. If so, the maintenance fee for the
cleaning system will be increased, and the cleaning procedure will be also interrupted,
thus reducing the cleaning efficiency. Meanwhile, both of the above-mentioned
methods need a large amount of water, which is disadvantageous in view of
environmental protection.

35

Summary

To solve the defects in the prior arts, the invention aims to provide an automatic
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cleaning system for vehicle wheels and a method thereof, with which the cleaning time is shortened,
the structure is simple and easily maintained and the amount of water used is reduced. 5According to
the invention, an automatic cleaning system for vehicle wheels is provided, including a cleaning trough
to which a vehicle to be cleaned can drive in and out, a water pump, a plurality of high pressure water

nozzles for cleaning vehisle whsels.And an puiamatigsleaning coniol ekt The cleaning trough and
the high pressure ater nozzles connec to a water circulating system, the high pressure water 10
nozzles beingfrantfiutatsbtHsigeucsiihdscitanla b GaH Hnaaneird adrbeiettabboth sides
of the vehicle/teebeseleanedicethe cleaning trough along a plurality of corresponding directions. The
automatic cleaning control circuit includes a microcontroller, a vehicle-in-position sensor connecting to
the signal input of the microcontroller and an actuator connecting to the signal output of the

microcontrofefCOI% Reh &e R HANRANRFe- A1 pHLRIBA e SLE U R ST 2YiIHDR WhHEHHelDr not the
vehicle entedinidethemtbahingardaginparicothsh reicrdednirotidnckcaiVes daahpldocesdes¢he information

collected by {hg yehiglR-RPASIION SRRy ASIChiBR P RRNIRIS Hhe AGIUAIOEIP QPG wiARgthe water
pump and the hi%h prq‘dssure nozzles qt an appro rilate timeﬁl(g The water cir%ulat;fgls stem includes
¢ %f 1

e
a sedimentalioR tanR T e ARIVIRE Gise s Uity WALSY fraiv the! e SITHY TRolighEh Aty MWati reatment

device and @tdpeuatirysnarszind aagneeixtiovhersin shisyEnandssutiethst itgh direpsweteyai@atment
device gonnackitiheipdimaniedanbénk ard dheneittedatingvaier slodngdinx ialeowesgonding pipes
25respectively b%‘ﬁldstiﬂgs"c}’f“ﬁ}e%tﬂl%l‘é'rt%%%f'&ga%ea&%%ﬁ%“&%a%?ﬁ(gcfﬁ&ﬁ‘%?t@éﬁﬁ NeNRgPUgP and the
high pressure water nozzles in sequence through a water pipe. “A lateral drainage trentch

communicatfity ESRARIEEHIHERENRE tahReis HHAMIES irf FFORYST tRendiehnfiy Uit Ui istused to
collect watemiieingotiischargedvelfiek-ihepusiniote Bokeavamtirettlganingdroigghl Anpandfiltesing layer is

provided in the HRRGHBAION LIS SEHIMESHALQM Bitknd RE RABMERIAR K Das RyyRjer outlet,

which leads to the dirty water treatment device an arra,nged above the sand filtering layer. In this

mannel>the BEFRLALER ZSEHEENE0 LHAD SYe 4L - HRTOERAH N B o ¥R e s s Wplurality of

pairs of infravebiittaestaitiimgo the cleaning trough, and the microcontroller receives and processes
the information collected by the vehicle-in-position sensor, and then controls the
actuator to open or close the water pump and the high pressure nozzles at an
appropriate time.
20
The water circulating system includes a sedimentation tank for receiving used, dirty
water from the cleaning trough, a dirty water treatment device and a circulating water
storing box, wherein the inlet and outlet of the dirty water treatment device connect to
the sedimentation tank and the circulating water storing box via corresponding pipes
25  respectively, and the outlet of the circulating water storing box connects to the water

pump and the high pressure water nozzles in sequence through a water pipe.

A lateral drainage trench communicating to the sedimentation tank is provided in front
of the cleaning trough, and is used to collect water being discharged when the vehicle

30 leaves the cleaning trough.

A sand filtering layer is provided in the upper portion of the sedimentation tank. The
sedimentation tank has a water outlet, which leads to the dirty water treatment device
and is arranged above the sand filtering layer. In this manner, the purification

35 efficiency can be increased.

The vehicle-in-position sensor is a plurality of pairs of infrared transmitting

assemblies located at both sides of the cleaning trough, each infrared transmitting
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assemblies located at both sides of the cleaning trough, each infrared transmitting assembly including
an infrared transmitter and an infrared receiver that are cooperated with each other in pair, wherein the
infrared transmitter and the infrared receiver are arranged respectively at both sides of the cleaning
trough opposite to each other. 5The left and right side walls of the cleaning trough are both provided

with & fence and & etamnnARIale WITER MG Ilared liensmiting assemblies.re moynigd on the
fence at both SICII(%S Of the c,e%nl.ng trough.af]he spraying angle of the plurality o{‘ehlgﬁppressure water
nozzles moutitéucarhnoiier 1o Brib s drisin deaiiHgrad tigh i BerbdjisdbikBeds esrRaR @n optimal
cleaning anglgailyed adjgceivehigh préssdes water danilestavegdpggedifeam atbiier at a distance of
250-330 mm. The cleaning trough has a vertical cross section of an inverted trapezoidal shape, the 15
bottom face of which being lower than the road surface 400-500 mm. The water discharging port

arranged on the 1ef B sittle walloettkeGisaning trovghasaddurimadsr syitha seerdtd. The
automatic cleamtagroentrotcirehiturttibe indhadat @maibeittimg deséobonnectinguaBid tive the

microcontrolighdenindigatiagstbesleaningnis dinished, wherein the alerting device can be in form of a
visual alarm and/or a sound alarm. The cleaning system according to the invention further includes a

manual switch for controlling the actuator. Even in the case that the automatic cleaning control circuit
25fails, it is disusBeaYHg tnelsyatdhe cdw pet e ohthodie dipssirardiar waszlThamsedion fether provides

a methaogl ff? kridtopn aitc albasiganiogerehicieewbpsls Wthathe abals mmﬁdﬁﬂﬁcm%tﬁﬁgadifgmeaniﬂg
system, inclydli ] Wi teps. St ;- Switchi nt S icrocentroller of
e automats IOETAG LoV kol LE2 AU he S o e e Soukion Sonsor

- mim.

The cleaning trough has a vertical cross section of an inverted trapezoidal shape, the

15  bottom face of which being lower than the road surface 400-500 mm. The water
discharging port arranged on the left or right side wall of the cleaning trough has a
diameter of 100-200 mm.

The automatic cleaning control circuit further includes an alerting device connecting
20 to the microcontroller for indicating the cleaning is finished, wherein the alerting

device can be in form of a visual alarm and/or a sound alarm.

The cleaning system according to the invention further includes a manual switch for
controlling the actuator. Even in the case that the automatic cleaning control circuit

25  fails, it is ensured that the system can be controlled in a manual way.

The invention further provides a method for automatically cleaning vehicle wheels
with the above mentioned automatic cleaning system, including the following steps:

Step A: Switching on the system, so that the microcontroller of the automatic

30 cleaning control circuit inquires about the state of the vehicle-in-position sensor
unintermittently;

Step B: When a vehicle to be cleaned enters in the cleaning trough, the
microcontroller collects information about the vehicle enters in the cleaning trough
and sends the information to the microcontroller, which, after receiving the signal

35 indicating the vehicle enters in the cleaning trough, controls the actuator to switch on
the water pump, so that wheels of the vehicle entering in the cleaning trough are
cleaned by the high pressure water nozzles arranged at both sides of the cleaning

trough;



unintermittently; Step B: When a vehicle to be cleaned enters in the cleaning trough, the
microcontroller collects information about the vehicle enters in the cleaning trough and sends the
information to the microcontroller, which, after receiving the signal 35 indicating the vehicle enters in
the cleaning trough, controls the actuator to switch on the water pump, so that wheels of the vehicle

entering in the cleaning t h are cleaned by the high pressure water nozzles. arranged,at both sides
Cltho clonning reidre KRN HEREANRR A a e PR W R S ARIRR] &
microcontrolfSNESHr81§ HETHREIIRY HevieeSE et Gt Alsrhisignabiaiarmang iy tile Wity is

fi pished; whéim.itcmec_ﬁriwae.ﬁl_rthes&ieeveﬂﬁ@l«s q%@wﬁtﬁﬁkthmagezifdng mﬂeugbagﬁg _tﬁneghingtéhg alert
signal, the vehiglGHin-pesilien §?gr1§ii’f HANIMILR IROTBAHAN RROYE (2 REYE RIS 5. A8 ORYGE In the

cleanin%trough to the microcontroller, which controls the actuator to switch off the water pump, so that

the spraying' ‘F’néfeé?gé‘?\ﬁ%dlemﬂ%?ﬁﬁbW&Pﬁ@%@’ﬁ‘%Fé@ﬁhé%&?e%?ﬂggrﬁp%ﬂlgﬂbgoﬁ% cleaning
trough is endedactimthietalsove lciedniegraethadnphectbaining spatgngamdel eeumedoafiatibeing treated

by 10the walgrifirsutingssyatecF herefora, sHiRibos udhrninslidgsdhe olauing steps:  Step

D: Discharging the used, dirty water from the cleaning trough to the sedimentation tank through the
water discharging port, the dirt and dust in the dirty water residing in the bottom portion of the
sedimentatidn thakbsyendaryng matbpreiheistagnsegiaeitatione regteg Hiqrihemagwnsod ater after

sedimerntatiaReby maasiscaf dhessandehlieTryefoasrangadeiidhefuiphar iportiass ahthegedimentation
tank, and th% Selivering the filtered water to the dirty water treatment device for treatment, so that a

circulating water that can meet the requirement of cleaning the wheel is obtained; 20Step F: Storing
the circulating watéPrBim e big RdatBe tisstin Sty eVRET IR Birfafisg Wit e QSANEP B, and
allowing the @idimaitngonatekfibivs:ih tthe water pisohpraing thertidle piiessudedwatar tiezales for reuse in

cleaning of whesls, ThenehiclgiinResiiphsrPlols mealinerlinliresiraysmitisrs apdreceivers
25 located at bith sides o{,the cleaning trough respectively, wherein a signal indicating the vehicle

enters i thePSfeSHRgY 8%8HAR 10 the microcontroller when the vehicle to be cleaned enters in the
cleaning trough d¥eptiadBlevks the sigiealaiitansmissimtetdoriy padrof tHalinfsanddiltansamiters and

receivers. arranged at the upper portion of the sedimentation tank, and then delivering the
filtered water to the dirty water treatment device for treatment, so that a circulating

water that can meet the requirement of cleaning the wheel is obtained;
20 Step F: Storing the circulating water from the dirty water treatment device in a
circulating water storing box, and allowing the circulating water flows to the water

pump and the high pressure water nozzles for reuse in cleaning of wheels.

The vehicle-in-position sensor is a plurality of infrared transmitters and receivers
25  located at both sides of the cleaning trough respectively, wherein a signal indicating
the vehicle enters in the cleaning trough is sent to the microcontroller when the
vehicle to be cleaned enters in the cleaning trough and thus blocks the signal

transmission of one pair of the infrared transmitters and receivers.

30 Compared with the prior arts, the cleaning system for vehicle wheels has the
following advantages: 1) the whole system detects the information about the vehicle
to be cleaned drives in and out by means of a senor, and controls the actuator to
automatically switch on or off the water pump and the high pressure water nozzles
with the microcontroller; therefore, the whole procedure is completed automatically

35  without manual operation, thus significantly saving labor cost; 2) the whole cleaning
system is of a simple and durable structure, thus reducing the daily maintenance fee; 3)
the cleaning water can be reused by means of the water circulating system; therefore,

it can reduce the water cost and save water, thus is environmentally friendly; and 4)
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30Compared with the prior arts, the cleaning system for vehicle wheels has the following advantages:
1) the whole system detects the information about the vehicle to be cleaned drives in and out by
means of a senor, and controls the actuator to automatically switch on or off the water pump and the
high pressure water nozzles with the microcontroller; therefore, the whole procedure is completed

automatically, 35,without manual, operation, thus significantly, saying labor cest; 2) the whole cleaning
st is af R IR IR o
water can be/¢BissedIBy Hheangantrs whteh eleemagdiiyetsm; therefore, it can reduce the water cost

and save water, thus is environmentally friendly; and 4) the cleaning time is short; for example, it

costs only Zﬁmm@gﬁﬁﬁgﬁ:gpBgagﬁﬁgéehicle; thus the system has a high cleaning efficiency. Brief
Description of Drawings Fig. 1 schematically shows the vehicle wheel cleaning system according to

the invention. Fig. 2 is the vertical cross-sectional view of the cleaning trough. Fig. 3 schematically
shows the strigturesofichetsedimehtationthtanichiity 4viscthechtociogiagsem showidg gheoptheciple of the
automatic clganingogontrol circuit. Preferred Embodiments of the Invention In the following the
invention will be discussed in details with reference to embodiments and the attached drawings. 20 As
shown in Figs. 1 and 2, the automatic cleaning system for vehicle wheels according to the invention
mainly includig: Aislwriaciod sgpss-tecioneh e éhihdslsmagleasdd can drive in and out, a water
circulatipg system, a water pump 6, a plurality of high pressure water nozzles 22 for cleaning vehicle

wheels, an aylomalic 25 Glef g GLFIcHE 3% VehielsinRgsiign sensor 32. The water

circulating system further includes a sedimentation tank or recelving used water from the cleaning
trough 1, a dirty water treatment device 52 and a circulating water storing box 53. The inlet and outlet
of the dirty wEterdraatimesib dedceah cdronaap tththpraedpiearitabondankabit akdithe stoming box 53 via
correspondingfjpes respectively, 30and the outlet of the circulating water storing box 53 connects to
the Watl%r pump 6 and the high pressure water nozzles 22 in sequence through a water pipe 23.

Preferred Embodiments of the Invention

In the following the invention will be discussed in details with reference to
embodiments and the attached drawings.
20
As shown in Figs. 1 and 2, the automatic cleaning system for vehicle wheels
according to the invention mainly includes: a cleaning trough 1 to which the vehicle
to be cleaned can drive in and out, a water circulating system, a water pump 6, a
plurality of high pressure water nozzles 22 for cleaning vehicle wheels, an automatic
25  cleaning control circuit, and a vehicle-in-position sensor 32. The water circulating
system further includes a sedimentation tank 51 for receiving used water from the
cleaning trough 1, a dirty water treatment device 52 and a circulating water storing
box 53. The inlet and outlet of the dirty water treatment device 52 connect to the
sedimentation tank 51 and the storing box 53 via corresponding pipes respectively,
30 and the outlet of the circulating water storing box 53 connects to the water pump 6

and the high pressure water nozzles 22 in sequence through a water pipe 23.

As shown in Fig. 4, the automatic cleaning control circuit includes a microcontroller
31, the vehicle-in-position sensor 32 connecting to the signal input of the
35 microcontroller 31, an actuator 33 connecting to the signal output of the
microcontroller 31, and an alerting device 34. In this embodiment, the
vehicle-in-position sensor 32 is an infrared sensor, which, as shown in Fig.2, includes

three pairs of infrared transmitting assemblies located at both sides of the cleaning
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As shown in Fig. 4, the automatic cleaning control circuit includes a microcontroller 31, the
vehicle-in-position sensor 32 connecting to the signal input of the 35 microcontroller 31, an actuator 33
connecting to the signal output of the microcontroller 31, and an alerting device 34. In this
embodiment, the vehicle-in-position sensor 32 is an infrared sensor, which, as shown in Fig.2, includes
three pairs of NfiATPCIRNSING AesemAlies Jocalgf ahbpth sides,elihg Elsaning. tgydh 1. Each
infrared transmlﬁln ass_em% includes an i rarecrintrgnsmllflter, and an In (areg receiver that are
cooperated WitFESCIeRNSF iRafste Trenafriad dVifBrrashitRibeinid theifhsr Y aed Vapdrt&franged
respectively atdobihisioas dfdbeeleanriagingedhckpepposijeatdehcti dathef (Hhd aleiingaatice 34,
which is usegl {3 indicate dhe dpRning. Sitngiclewheel i dnisheds eambrR AR form h Ayisual alarm

and/or a sound alarm, such as a ring tone or a caution light, etc. The vehicle-in-position sensor 32

[ ; I
collects InforatioHdn Whsthisr gy FEhRITEHRER TRt et ek R g abanR LUt iBrocontroller

31 receives anth progesge sotirednfonmstionlgdiiected By thehu@dbiviepinipositiemeedgarod2¢tand then

controls the aEB/AIRNGS & APRAIRE (RSN LRM@tekRmPiReNdNadigh Pressske wapge nozzles 22

at an appropriate time. The actuator.33 includes a rela d an electromagnetic valve for controlling
opening and ISR BPHSE whkel BERGs AP tROSaN pradsurl A M- 255 T Paraito manuaily

control the syebésied8-a8sio @hadleok 12 naichEioperatiol Witetrtheleiuidniaip ool eiectie fails, the
actuatan33 ivaee\idath veitand mankighspiéckub whiteASSHOWMD Hignlapbeopleanifngnyough 1 has a
vertical cros t] f an invert id C f which being lower than
e outer roa T D e R O e

to the outer FOAUNSLAGLBEYSISEPYBPRER 28! thie MehoPisgHtrsiceFaIneZtsstie - clBaridf #0 trough 1 is
provided witmanwalgrodischiatging gpart dilawthiehabbnnentsdioniiie padimantdtantanktdhaitd has a

diameter of 150 QfieRHISanPaLRAIINS e AlitehAIOM.RARE A%i@Rdthe diameter of the water

discharging port 11 can be suitably selected according to the types of most vehicles to be cleaned,
and theparticular values as mentioned above are exemplary only. 25 As shown in Figs. 1 and 2, the
left and right’siddavellsn Bipf Théheletmimggroaghhl lakesbotteriraidestswitiszowaterrdiseheteging pipe 21
leading to thﬁéﬁ%@éd@i@%%%ﬁl@}@oﬁhfﬁ%ﬁﬁ@i@%ﬂi@?ﬂ&ﬂgh@ﬁ?@fmﬁﬁﬁﬁﬁﬁu&%@Mﬁ%ﬁ%ﬁ@ﬁrgilng
pipes 21 is proyided with a plurality of hi sure water nozzles 22, whi irect at the wheels at
both sides. F0BHHE VUM 13 BACRANEE N 16 SanTRe S PO AIBAS Bhen i eqHasponding

directions. ThépredsnsyEaetetonomzh silaaaiyl 6f Rl lpFessurehiarde medkbs obtheslsandegusted so as
to obtapo an @ptighaliclsapiagiasglevitiva adjasedidighgmgspore Waterhiorziemzetdrespaeed from
each other di ce qf - o] icul -t ample prevent
the used, di?%e%\}v%%ﬁ%gpnqagg gﬁ?ﬂ%cﬁ%@% ga%n?,ﬁﬁﬁgﬂé@ a%%?%h?ﬁheoﬁgﬁ;gl‘ﬂ%% the cleaning

trough 1 are'BoPPPRSVIERSE Witnd e ameiticoh aaming firsassng Retinklaral Bansihtng
assemblies ackeenalintedrdimphefeinceyptsadvboosidehidds &3 of tHeaokehning tteughrdcioreover, to

prevent the q,icwe\glgg%ggiggef@%qgglfg@ye%gg%edﬂngn the vehicle leaves the cleaning trough 1, a

lateral drainage trench 15 leading to the sedimentation tank 51 is provided in front of the cleaning
trough % with the above structures, the surrounding region can be kept in a clean and dry condition

during cleanihgskmdmo Higy. warst Withbéepladheghtoitieevraldsl lanef teriskednounivenignteno the
pedestrians.poth provided with a water discharging pipe 21 leading to the water pipe 23 along the
longitudinal direction thereof. Each of the water discharging pipes 21 is provided with
a plurality of high pressure water nozzles 22, which direct at the wheels at both sides
30  of the vehicle to be cleaned in the cleaning trough 1 along a plurality of corresponding
directions. The spraying angle of the plurality of high pressure water nozzles 22 can
be adjusted so as to obtain an optimal cleaning angle. Two adjacent high pressure
water nozzles 22 are spaced from each other at a distance of 250-330 mm, in
particular 300 mm in the example as shown. To prevent the used, dirty water from
35  splashing during cleaning, the left and right side walls 13 of the cleaning trough 1 are
both provided with a fence 91 and a retaining plate 92. The infrared transmitting
assemblies are mounted on the fence 91 at both side walls 13 of the cleaning trough 1.

Moreover, to prevent the dirty water being forced to flow outside when the vehicle
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5 As shown in Fig. 3, a sand filtering layer 513 is provided in the upper portion of the sedimentation
tank 51. The sedimentation tank 51 has a water outlet 512, which leads to the dirty water treatment
device 52 and is arranged above the sand filtering layer 513. The water outlet 512 is higher than the
water discharging port 11 of the cleaning 10 trough 1, so that a shallow water layer can be maintained

at the bottom _portion of the cleaning trough 1..The. shallow water layer is used to,dip with the wheels to
e cleanoa et KA GLCANA FA by G OE SAER I o TR R
discharging Fo 21, fidwRVides! the feerfivleMatiiiniigk g dughithdht e vas satirahdisrecipitates

thereir_l. The Jatativelin glemionater te ﬂk@uppeycmﬁiaﬂcbdﬁhedadlkidﬁ Mﬁﬂi@cpa_eaﬁm'gjaiﬂky fittered by the
sand filteringy|ayer al3wANHREAIRY (9 dRe Githa ALEE LS ALTIRLASC R IR iR J0G  YyaLer outlet 512. In

this manner, thé efficiency of water treatment will be enhanced.  The cleaning method using the
cleaningssystem according to the invention includes 20the following steps: Step A: Switching on the
system, so that thewniordognfrolien®d folithe @lipnatic clgamindedomttbecipmet ngtiveoabwsut the state

of the vehiclgasinrRAsHiAth seMes SZHenBiBIltaNly AR Siep.Ba \WheP aMehile, tehendieaned enters in
the cleaning trg .of the inf(rlargd tra}ﬂsmittgr@pd.the infrared
above nl ’

tHgla.ltso tr%at the sign Idtrans 'Essio(p ]

receiver of 1 LS LT asebS BRI ool S S0 ot el FR K S vehice
enters in theddlzahsghpsughidcaaddhehigberibrntthe aaicadsdBupRsviteri bh ehéhwatespignp 6, so 30
that wheels et VERICB2RtsHAGIN thad! earingai eddhalnbialeanpe huiithe pighopresskee water
nozzles 22 %Le%‘%%?d f?-é@éﬁhf“i%% %Bh'i%ge\%ﬂé}glgfe‘tgﬂ JF'S 3R %iﬁ@ﬁgqat%e%}ee@ iped cleaning
time passes throu , the microcontroller 31 controls the a ertlng device 34 to send out an alert S|gnal,

informing th&18M&st 9 driles 3BehEaleshibr dirigorhhhave shiky Yo itchassn tHRIbRRer drives the
vehicle awayiremdikehatgary pgtrd ugholvafien rheakding dhetadartasig HalfHive gie thele-aepodidion sensor

32 transmitsypfamatien aRRL s Yahigle 15199/9988IR (hreFEARDG SR iR dheigrRcontroller

31. Then, the microcontrgller. 31 contro|s the act r33t
15 w{ﬂ lge pre?lm?narily fi?tered y the san %ﬂer‘\?ng ?ayer 513, and then flow to the dirty

water treatment device 52 via the water outlet 512. In this manner, the efficiency of

water treatment will be enhanced.

The cleaning method using the cleaning system according to the invention includes

20 the following steps:

Step A: Switching on the system, so that the microcontroller 31 of the automatic
cleaning control circuit inquires about the state of the vehicle-in-position sensor 32
unintermittently;
25
Step B: When a vehicle to be cleaned enters in the cleaning trough 1 so that the signal
transmission of the infrared transmitter and the infrared receiver of the sensor 32 is
blocked, the microcontroller 31 receives a signal indicating the vehicle enters in the
cleaning trough 1 and then controls the actuator 33 to switch on the water pump 6, so
30 that wheels of the vehicle entering in the cleaning trough 1 are cleaned by the high

pressure water nozzles 22 arranged at both sides of the cleaning trough 1;

Step C: After a predetermined cleaning time passes through, the microcontroller 31
controls the alerting device 34 to send out an alert signal, informing the driver to drive
35  the vehicle away from the cleaning trough 1. When the driver drives the vehicle away
from the cleaning trough 1 after receiving the alert signal, the vehicle-in-position
sensor 32 transmits information about the vehicle is no longer in the cleaning trough 1

to the microcontroller 31. Then, the microcontroller 31 controls the actuator 33 to
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switch off the water pump 6, so that the spraying and cleaning operation of the high pressure water

nozzles 22 at both sides of the cleaning trough 1 is ended. In Step C, the predetermined cleaning time
can be suitably adjusted according to the 5 condition of the construction site, the type of vehicle to be
cleaned and the like. This can be easily done by one skilled in the art through testing, which is omitted

herein for the,sake gf cancisehass,, In theideanng methon acsording A fvention, e cleaning

water can be reused 10after being treated y the w %?flgﬁqﬁatmg syst erefore, t & method
further includ’é%sfﬁéﬁfﬂﬂéﬁhﬁ*@zéi%b%? septhsisis Hahsinly D& s BifyseaHE from the cleaning trough
1 to the sedimentation tank 51 through the water discharging port 11, the dirt and dust in the 15 used

water residirg @%@%@%@Hﬂeﬁgféﬁ%%&%ﬁﬂﬂ {AHRR fRNiRhRY NG QE@oRfEJ'ng

sedimentation (optionally, cleaning the dirt and dust residing in thé bottom portion Q th%]éggdimentation
tank 51 2t a FRRHLP i) SHEPS EIRIRB NG tHE WA PANEN SEihRR EEHIT Dy BRI th8i8and filter
layer 513 2Qartangsdyadthe byppee poltishinflibersduipnghtatibngankisi jsemithenhdedivdrnng the
filtered watepjo dhe dirbpowatendsgatment device 52 for treatment, so that a circulating water meeting
the requirement of cleaning the wheel is obtained; Step F: Storing the circulating water from the dirty
water treatment device 52 in the 25 circulating water storing box 53, and allowing the circulating water
to flow to thd Wi elsanineengiiohadsigdipeetsthe watatinpziies Earfogrsier ipralbanrisast wheels.

Therefate, thgwyatemeandeeteusethinwiigetiiaaning. Whis hEnkvesdommbamaacn aaskeibed in
conjunction Y}%ﬂ] %&réefgff&gi Ost% I;)odiments outlined above, it is evident that many alternatives,
modifications and variations wilFbe apparent to those skilled in the art. Various changes may be made
without departing from the spirit and scope of the invention as defined in the following claims.

Step D: Discharging the used, dirty water from the cleaning trough 1 to the

sedimentation tank 51 through the water discharging port 11, the dirt and dust in the
15  used water residing in the bottom portion of the sedimentation tank 51 by means of a
preliminary sedimentation (optionally, cleaning the dirt and dust residing in the

bottom portion of the sedimentation tank 51 at a regular time);

Step E: Filtering the water after sedimentation by means of the sand filter layer 513
20 arranged at the upper portion of the sedimentation tank 51, and then delivering the
filtered water to the dirty water treatment device 52 for treatment, so that a circulating

water meeting the requirement of cleaning the wheel is obtained;

Step F: Storing the circulating water from the dirty water treatment device 52 in the
25  circulating water storing box 53, and allowing the circulating water to flow to the
water pump 6 and the high pressure water nozzles 22 for reuse in cleaning of wheels.

Therefore, the water can be reused in wheel cleaning.

While the invention has been described in conjunction with the preferred
30 embodiments outlined above, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art. Various changes may be made
without departing from the spirit and scope of the invention as defined in the

following claims.



Claims 1. An automatic cleaning system for vehicle wheels, including a cleaning trough (1) to which
a vehicle to be cleaned can drive in and out, a water pump (6), a plurality 5 of high pressure water
nozzles (22) for cleaning vehicle wheels and an automatic cleaning control circuit, characterized in
that, the cleaning trough (1) and the high pressure water nozzles (22) connect to a water circulating
system, the pi rln [essure water nozzles (22) being arranged at both sides of the cleaning trough (1)
and directing at the wheels at both 10 sides of the vehicle to be cleaned in the cleaning trough (1)
along a plurality of corresponding directions; and  the automatic cleaning control circuit includes a
microcontroller (31)Aa vebiclgiinepesitionsgaraof(SLdornehticy, ta¢helsignat lvypin frihesh

microcontrolles (31)and AN ARKAIPE(IRLRANSRINN O NG gnk iR RS apiGraRRRiEg ler (31), 15

wherein the vehicle-in-position sensor (32) collects information on whether or not the vehicle enters
into the tleaRinB#HbEGH 5 AHIThBHATd ontrdfertaa P8 cLrid and s caad s AU GR3HRA ation
collected by ¢heniepicterirposition sensor (32), and then controls the actuator (33) to open or close

the water pump (). 2RddheighRIEIARIQARZAASIAS @Y AN AIRMARIAIRIMR ¥ater ndz1RE automatic
cleaning sys{;ﬁg for vehicle wheels ac o&din tQ cIai{H ]1‘1‘0 aracterized in that, the Stgr.circulating
& % 51%0 € N1 C111

system includés 2°5EdimEntation tank' v rectivitig U eé’f%ﬁ?Pﬁe\{v%%‘éerrfPé’r%ﬂt%se(c aning trough (1),
a dirty wateraiaagednt deticedsnyiaie glenmtinyshaté) andridigesbry 38Yhe/mdreals tiebpfiet and outlet
of the 25 digjivwatar tieatsnant deviee (Rhadnnatktolfaaisedirvestationaiank (b plaaddhefcirculating

water storin%%?ééégﬁh%ig &%r?%%gpgﬂgg pipes respectively, and the outlet of the circulating water

storing box nnects 1o the water pump (6) and the high pressure water nozzles (22) in sequence

through a water piiSe. 286Matie SIHUHME CERENiIng SY&te IAFFTE hiclBF RIS il todclaim 2,
characterizedein dleain-pdaigoal shaina&irenche(tmpcomhewigaiirigpo the thedieotationltank (51) is

provided in fyopf giihg %J@tﬁ%ﬂ(t@?}lg&&)ctﬂr T@%@E@ﬁ’ﬂ%ﬂ&&ﬁ@f‘&éﬁl@f&@ﬁm&% wheels
according to claim 2, 35 charac Itering layer (513) is pe@élded in the upper

erized in that, a@?ﬁ?‘?
portion'df the SRR ERRATHF IR PSTHIAhaF e dedihraHesibriariaion sy Aaster dtitehs12), which
leads to the ditticloatetietseatmént deviceg(5Rpghd iy andithfethmbovethaleat fiterimgtayet (513).
5. The autorpadic dleaningd systemSaroshialeviests agcerdingyoany Qessof ¢imarkitthds
characterized 1 hat, e yeficlesnositon seieor (£2) 5 PLurally 31 pais of iprared ransmitting
assemblies [OCALS altl%ofh S|8e§ of)t e cleaning rougﬁ pump gnp
nozzles (22) at an appropriate time.
20
2. The automatic cleaning system for vehicle wheels according to claim 1,
characterized in that, the water circulating system includes a sedimentation tank (51)
for receiving used, dirty water from the cleaning trough (1), a dirty water treatment
device (52) and a circulating water storing box (53), wherein the inlet and outlet of the
25  dirty water treatment device (52) connect to the sedimentation tank (51) and the
circulating water storing box (53) via corresponding pipes respectively, and the outlet
of the circulating water storing box (53) connects to the water pump (6) and the high

pressure water nozzles (22) in sequence through a water pipe.

30 3. The automatic cleaning system for vehicle wheels according to claim 2,
characterized in that, a lateral drainage trench (15) communicating to the

sedimentation tank (51) is provided in front of the cleaning trough (1).

4. The automatic cleaning system for vehicle wheels according to claim 2,

35 characterized in that, a sand filtering layer (513) is provided in the upper portion of

the sedimentation tank (51), and the sedimentation tank (51) has a water outlet (512),

which leads to the dirty water treatment device (52) and is arranged above the sand
filtering layer (513).



5 (1), each infrared transmitting assembly including an infrared transmitter and an infrared receiver
that are cooperated with each other in pair, wherein the infrared transmitter and the infrared receiver
are arranged respectively at both sides of the cleaning trough (1) opposite to each other. 106. The
automatic cleaning system for vehicle wheels according to claim 5, characterized in that, the left and
right side walls of the cleaning trough (1) are both provided with a fence (91) and a retaining plate (92),
wherein the infrared transmitting assemblies are mounted on the fence (91) at both sides of the
cleaning trough (1). Hs7autABaiitaieaninglsarieny S95terhifde veiele wrexlinadeording e Shy one of
claims 1 to 4lainay dcterizehaindieaizdt énspzaying wigtéeahthespioradityisof [iPh presdurdivyaiér nozzles
(22) mounted. g BEt SIHES 05 10RHERNRGIFBHIL (doacan R Afliutied SoRs iR abiinangrtimal

cleanin angle, and two adjacent high pressure water nozzles (22) are spaced fronT each other at a
of

distanc B0-$36MiRirased ranseiiing 43Sl ARGy B SREh ERasTHLgisEc8Rding to any
one of claimsfiraced, rehainactéhidear inabepetiteclezhirng dhoadier( 1 hmsraweetioal trossfsaetion of an

inverted trapgezifaishane. dheihatiem facad2hef yhisbeinglRwesithan sbererd sytface 400-500
mm, and the Yvater disch%rzgég%né)ort.gg arr%nogﬁd on the left or 25right side wall of the cleaning trough

(1) has a diameterof Y8 P! “ffié Qufdmatic cleaning system for vehicle wheels according
to any one of claims 1 to 4, characterized in that, the automatic cleaning control circuit further includes
an aleriing device (3hecanmeaiing tethampicyoeantroerd{ad)farnsdicatingrafifacieaningss finished,
wherein the aiaiogd2ss (R4) GAMBR TP AYRHALAAI andRna SBHOR AIRIAL pou, 10- The
automatic cleaning system for vehicle wheels according to any one of cfaims1 to 5, characterized in

that, the actRaeyiE8yidhndonesd inand megitiaismmiats $8¢asyhereim the infsareshitransitiétically
cleaning vehisieniies|sreisingitve authn &t cl@dning sits bidasasabrdihgiingnyoogie @f claims 1 to 10,
including the following steps:  Step A: Switching on the system, so that the microcontroller (31) of

the automatic cleaning control circuit inquires aboyt the state of the vehicle-in-position senfsor (32)
uninterilﬁittently; 7. 'The automatic cleaning system for vehicle wheels according to any one o

claims 1 to 4, characterized in that, the spraying angle of the plurality of high pressure
water nozzles (22) mounted on both sides of the cleaning trough (1) can be adjusted
so as to obtain an optimal cleaning angle, and two adjacent high pressure water
nozzles (22) are spaced from each other at a distance of 250-330 mm.
20
8. The automatic cleaning system for vehicle wheels according to any one of
claims 1 to 4, characterized in that, the cleaning trough (1) has a vertical cross section
of an inverted trapezoidal shape, the bottom face (12) of which being lower than the
road surface 400-500 mm, and the water discharging port (11) arranged on the left or
25  right side wall of the cleaning trough (1) has a diameter of 100-200 mm.

9. The automatic cleaning system for vehicle wheels according to any one of
claims 1 to 4, characterized in that, the automatic cleaning control circuit further
includes an alerting device (34) connecting to the microcontroller (31) for indicating

30 the cleaning is finished, wherein the alerting device (34) can be in form of a visual

alarm and/or a sound alarm.

10. The automatic cleaning system for vehicle wheels according to any one of
claims 1 to 5, characterized in that, the actuator (33) is provided with a manual switch
35  (35).

11. A method for automatically cleaning vehicle wheels using the automatic

cleaning system according to any one of claims 1 to 10, including the following steps:

-10 -



Step B: When a vehicle to be cleaned enters in the cleaning trough (1), the 5 microcontroller (31)
collects information about the vehicle enters in the cleaning trough (1) and sends the information to the
microcontroller (31), which, after receiving the signal indicating the vehicle enters in the cleaning
trough (1), controls the actuator (33) to switch on the water pump (6), so that wheels of the vehicle

entering in the cleaning treugh.(1) are cleaned by the high pressure water nozzles, (22) 1Qarranged at
both e of e ko S R e B e e
the microcoriFIBR{IS 10BHAS ISOHECAIEFEHY HaHEEY 3P dentidticar e erhiR)adniRrsiHiAg the

cleaning is fiﬁﬁk@di}&lhﬁﬁﬂteemiﬂ\?eﬂgrives t_h_e vehicle away from the cleaning trough (1) after
receiving the aleigsigal Wik a1 AP HOM RERSEr TR ANGDIS IR ARy LA Ag! the vehicle

is no longer in.the cleaning trough (1) to the microcontroller (31), which controls the actuator (33) to

switch th@%&?&?‘ﬁfﬁﬂﬁr(éil%oc ‘if’lé@ﬁfﬁﬁﬂﬂ%ﬁ'ao&%g?ﬁn‘éeajﬁéera‘m}ﬁréflfhél\‘?igcﬂeﬁilé%ure water
nozzles (22)taiughth idesdofstndcldzningdroaghn1icistbeded:rocdtrotlee idthow iorhawtiaratically

cleaning vehiglgiwheelr aceprdingitaiaimel teiporragierizain thrhnihe @eaning yvaleiean be reused
after being trgated b?}/ th |t¥ water ﬁircul ting system, and the mgtho further, |rllclud%s e following
t { r{ ?‘- %é?g (t) venigle

steps: Step%?%‘ils.c%ra é]l gﬂwé‘ﬂ%%d,oair yew ?rfr%%nﬁw glesé)nitnﬁttrvgua‘?\ls(ﬁft & SéGimentation
tank (51) threvighnBansheer enstreaiginghgdaelcansediy ahridgipiis28thavaier/wetles [@ditling in the
bottomiportign-afdhesedimsiatationiarkfainyonagans of a preliminary sedimentation;  Step E:

Filtering th t ter, ' ' . ft il 5 t
portion of the ?ﬁ%?éE%a%%%?f&%@?%ﬁ%ﬁ?ﬁ%ﬁw BT O AR AIGET emmen

device (52) forireanmRinthscieming doisenting sakerharHtHeNddaliumEm GeQaRIRG the wheel
is obtained; is fGieghdd; Starinth¢hiriercdlatszygweatelitieravhe fisty thatdeireagnoenitdvicem?2) in a

circulating wikeh SRRge A (S and UG IE. FEGHIRH e S5 Bp\s G WRERRUERP (6) and
the high pressure water nozzles (32) for reuse in cleaning of Wﬁaee s.35 . 13. The metg?d for
autom&ﬁca||9%aaamﬁa?}élﬁ}§|ésm 8@8%86?3&16?‘?8“&%&{%&% i {BRZBIF Aol 1)

vehicle-in-pozltion geneds (B2 pisvatphuidiitycosvinfehred thansatéttersrand® revseibershosptedeg both sides
of the cleanipggtrueh{d )RSRESHVR¥he high pressure water nozzles (22) at both sides of the

cleaning trough (1) is ended.

20 12. The method for automatically cleaning vehicle wheels according to claim 11,
characterized in that, the cleaning water can be reused after being treated by the dirty
water circulating system, and the method further includes the following steps:

Step D: Discharging the used, dirty water from the cleaning trough (1) to the
sedimentation tank (51) through the water discharging port (11), the dirt and dust in

25  the dirty water residing in the bottom portion of the sedimentation tank (51) by means
of a preliminary sedimentation;

Step E: Filtering the water after sedimentation by means of the sand filter layer
(513) arranged at the upper portion of the sedimentation tank (51), and then delivering
the filtered water to the dirty water treatment device (52) for treatment, so that a

30 circulating water meeting the requirement of cleaning the wheel is obtained;

Step F: Storing the circulating water from the dirty water treatment device (52) in
a circulating water storing box (53), and allowing the circulating water flows to the
water pump (6) and the high pressure water nozzles (22) for reuse in cleaning of
wheels.

35

13. The method for automatically cleaning vehicle wheels according to claim 11,
characterized in that, the vehicle-in-position sensor (32) is a plurality of infrared

transmitters and receivers located at both sides of the cleaning trough (1) respectively,

-11 -



wherein a signal indicating the vehicle enters in the cleaning trough (1) is sent to the microcontroller
(31) when the vehicle to be cleaned enters in the cleaning trough (1) and thus blocks the signal
transmission of one pair of the infrared transmitters and receivers. 510 15

wherein a signal indicating the vehicle enters in the cleaning trough (1) is sent to the
microcontroller (31) when the vehicle to be cleaned enters in the cleaning trough (1)
and thus blocks the signal transmission of one pair of the infrared transmitters and

receivers.

10

15
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