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SENSOR PACHADE FOR WIM SENSOR ANE W sRxsOR

BESCRIFIION

TRCHNICAL TIELD

The fnvention relafes fo 8 sensor packegd et long {ia‘&} for s WIM (Weigh In

X

priving o fies revefving plate, & placaity of rosssonng Cemenis

the upper side of the faxt recetving plae s dlesy ‘adi dovariog ol the measering clones

pletely onvaring the eleatrod; a8 Secorsbrens

plate cousivts of & plusality of receiving slements, the oud fhoes of which wre fttgposed v a row

PRIGR ART

I censors ane sensorn betwan one und voveral metres lony that dre tstalled i the read o nigpeare

asment of the

thie dynamic ground reaction Hrees of vehicley, i ovder to deterndng their wd

santings pravided at

X

sensor it te dlominfun ollow peodile, fn which s preloaded ssusor package & stalied 3

the top and bottom snsare an optisal fow of foree though the messuring eloment The tnllow pradile some

prises w tube part, which is responaible for nitial tension sad sealing tee messunog elomest & kpwws okl

arofile e such pargoses s desorbed for sxample in EPO6346S,

The messuting olemends in G sonsor pankages are ypcally plavod

prinsipdes, sucloas restgtie, Pl g, capanifive, optiodl ¢ migpssicaliatio an sl

b able o recumae waing the sutire Jongth of the sonsor, (he measueing alamens qre amoged )t reguly bdervals

S\

along the sensor longthe Th

tames-of e fow contimeires. & sensorpaokags sy

ey sre sprosd gt d

- plgtey, sae sack 8 the top and bottom, bebwaen wi

shoan insistion sod an elestrode fal ardgerangad,
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The meaneing lomns ree avanged between the elecirade fnil and the adjzoent reseiving plate. Sieed tessiving

p?ats\) are heocesary o puaanies e recpdred stoenpth aad sversess of G guary resiving. o svense that

wovey the enttve long ool the WM seusg, et

sensarshdy oxn be tabeny with the same acmerey sud seani

X

of the mesneing elements must be expesed fo precisely the vamae tension sonditions tscthe hellow proafile. This

reguires a high degree of securacy not oaly it the wandachare of the bollow profiley, but dlso i the sefsor

the thickocss of which must be uniform over the oxiire longth thersel, within & narrow toleranse,

.
SEokages,
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The production of stoel reosiving platey in the dested longt th fromoons o seversd metres and e e

goired thivknes fv cxrenly dilfioult. The reguired surfos tolomunes such as Satunsy, pantlelian, thickness,

surface roughness, v, 8y the quanz reestving can only be obtined by caploving & grindlog process that &
shuost ingpossible for such leugthe, and at all cveats fnvolves Tuge offort. The wonving plates aeg prong In
bending wnd tisang.

A WIM sensoroonsisting of & plusslite of vingle sudules that sre wgnad to sach other, whavetn sao

,-\-*
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sloment inofudes 2 scuanr that § read ol seprerately Iy o fron B GE92358, Thase individusl mushdes are

mounied on & bottony sl Tobav bees Hrund thad the constrastion iy sy complivated, beoatse vanl slerew




maat be manuieiured, fondgsd gl 3
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mental nflesnoes @ the steeet, the soal loses e sealing quality after & vertaln e, leading w the falae of

individuad senents,

A CWIRE ey gvstorn with individual cleneniv thit have been fnserted v g e by dex

81, 1§ bas proven diffienlt fo tosert thi seusor elonssats in the closed tube.

SUMBMARY OF THE INVENTION

The ebjset of the prosent vventicn ¥ 1o doseribe & sonsor packege of the type destnbed in e oy

duction For WM sensors of which kind, and which silefiey (e requinsd toleratoe, but s oy expeasive 1

yﬂnéuse and overpomes the disadyantages mentiaiedi & gurrespondingly inexpensies WIM. serisor 1€ alss 1o be
mdivate

s features of independen olaime | sl &

X

wibe sonfigumtion sosording to S hvention, adisont rscaiviog clsments are conueciad o sachother

by §‘<s;:313--ii}t§:§_s1g connactions at their respective sud fices, This wethod of connsoiing e sedetving sloments

*.

wnbes i poanibin o ! tie sensor package it the hollow profile, This in bun reprosenty ant adesse
¥ 3 3 . PG

tages for handiag aud assenbly,
The inverdive WIM sease incheles & semsie package according o e inventinn, Whea jostalled for
use i road & futos B exerted perpendivudiely on the WM seasee frarn the road surfacs.

The resciviog sloments of the seasor package sccordug

iviag plate of & scusur package sbcordng by the poior arf, w

These relatively sonall sestving Geaents can by producad in frge quantities sensively with s
suitable tool, For S, they stampad ol aader the requisite pravision tolarace conditions and then govand inex
pencivaly o standardised proceduses, A row of recerving chnents iy easify formad by Boitapasing @ surber of

recsiving clomends up b the desirad length,

T by novol canter and cheaper foproduge a Tege nusber of sodlreen wondy with airfot spectft-

ations yegarding Sainesy and paraliclsm fhan © mandastare & Sow recaiving platey (e oF more Rietes i

(e
S

ength tiay satisdy thy same speeificationy regarding siefios quality, Wheeeas Tony receiving plates fuve not

]
proved to he very diffioult o produse and consequently the selsction of matcriale thad van b wed 1o make them

i severely lmited, with shost seceiving slorosats it is not diflfoslt to sutisfy the stringent requivenands with

Jucived swterials snch as sidniess stest

Ancther significant advandags of the invsativn ix the fleaxibility o the length of the seasoy, siuos the te-

X

cofving cloments, which are now shonsy, can be avsembled to the deaired longthe Thiv reduces the aeed Ry
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vroduct varisty and simplifics assendly. I also peanble to build WIM sensors of different Tengihy, even
longer than Sy, wwhichowss aed proviously possible.

Fasther varistions of the iiversion sre desoribed nthe depandont dss,

BRIEF RESCRIPTHIRNOF THE BRAWIRG

the following, the iyvention will be expdained in preater detall with refiorence W the drawiog. In te

drawing:



cotton-of 8 WIM hollew profife inchaling o sonsor pachags
Fige 3 showes @ perspestive vipw ol v orosessction of aroad with & WIM seasor 1nstalied;

fvan enlarged viewola
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e
o

s WIRE sengen;

fudinad, secticn of & seoser paskage according 1o the fveation ag

Fig. 4 i a side view of & k

showndn

Fig. & foa top visw of surfice &R of @ bongiidianal § cluvsniive sinsoy prekage showsidn
B X

Fig. 8 ciive view of grocsiving slomsnt in the investive sosfiguration.
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WAYS OF CARRYING DUTTHE INVEY IO

e the following, the invention will be described in grester Jeswil with vaferonce to the fipney. The

suse fumerals will beousad sonsiatently torefar to the s Hlems

[anp el

f Figare 1, a hollow profile 3 of & WIM (Weigh in Motion) sensor 1 s shown i vross section The
Beipht snd width of such hollow profiles 3 are emually between 30 and 70 mox, while the longth theread, not
shown hers, s typloally between I and dm. Conseguendly, sach hoellow profiles 3 may be destribed ax lang i
comiparivan fo theorovsssentional dinmnsions Semat

Hallow profile Tonmprives s contind fuhe € aind 19866 tsgs‘:{;n{ings § arranged opposite one another wside

AN
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hetween sod nuintines S Tobe ¢ oncurey that he mitad s
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Lo,

the tube A soner paskage & velanps

exevted nniformly on sevsor paokage & sud that seosor package § 8 esled ovey e s
R AN N g

1. T operation, & foroe iv abacrbed by hollow proftle 3 fiom the outer, non-designaed plates and tossiored ©

mountngs § in fube 30 Prow thees, te foroe sals win sensor packags 8, which is conBgeed ag o stack, and &
apphied to st of the layers thereof, particaludy vis measuring dlements 10 that are arvanged Tt in e sonsoe
package.

Fianree 2 shows a perspeotive eross scetion of a rowd 3, which has & WINM sensor | nvospiraisd thereln,

The upper side of WIRE sonsor 1 by avvanged fush with road seface 2. WIM sensor 13y alipied tabswversely t©

the direotion of teaffie, which b hullontad by an wrew so that vebicles cross sver WM seasor 1 when passing.
i required, several WM scoxors 1 may be mranged in 2 Hne so @ b cover the entiee lane. The welitht of passs
ing vehicles can then ke deternioed e they pasy with WIM sersors L The caprosd diute & forwarded g0
cvaluation stations via Haks provided for this purpose, bt not shown

To snsure that the weight of @ vehichy can slways be deterntinnd eorreetly, sensor 1 mont be conBgaared

N P

dentoally over tis entive longth b pavtivudar, (e indtial tenston on the coptrally slampad gensor packags & o

1
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ypreively defined specifica

ons af b poinds,

i cross-atetion: Aonidevd

pers

Figurs 3 iy an enlarged view of 3 soneor package 6 of s WIM sensor
tongindingl ssciion of such 3 sonsor packape & carresporsling 10 the configuration of the tnvention i showe in
Filgusge 4,

yylate 7, on which s pluraliny of mcinwing olements 10 %

& ey

Seasor pae

deposed. Baid oeasuring slonents 10 oo anwged squidistanty Howm sackh other in & wow on opper surfses 9 of

¥

. Radd rncasucing slomems 10 sre oovered diveotly or wdtsectly v an clsetrade 11 Baid

firnt roceiving plawe 7

RY Y

eovvered by anlosulation 12 which i partivnlay may be confipred e a fotbor

cleotrode Ty R s ooaple

a i Pingdly, 8 scoond raoviving plate § covers Insnlation 13 divestly or Indiveetly; and 15 the ot ssseniidd




componat of sessor package &,

The componends of seasor package § lsted by the sbovy, i partiodar 8
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vy eloments 10 and elcotrode 11 with insuindion 12, are ot arvangad St one on fop ofithe

4 ,
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respestive surfacey thereofl wihich arrpngenent demands extremsly gk quality with ¢ o Rt

sessand sorface songhoess: Suttabile dunensdons for cach-of thevarious s

woknegses we
defined by cluss tnlnces,

Figwe 4 shows thateanh seentving phte T, 8o soer prokage § ascording 1o the fovention consistsof

& plasality of reociving sloments 13, whichage dﬁsp(}.\\ 1 ira row LY sath e ol fhnes 19 Gomsed of adimosnt o

sach other, Unlike the prior arg, receiving plates 7, § are thus sot consbucted as a single p

PR PN L - S S
cow, bt are st wdiae

et o cach other. The rowof repeiving eloments 13 18 @a long 8y the enitre length of sensar package &,

o pacticolar, all recotving slomens 13 of & row 18 are idenvinal 1o coeh sther, This partionlaely appiies

e the vholee of maecksd aud the sefive guaditeof recetving slomsenis 13, And produstion eosts may be fowered

forther sall i reontving elementy 13 dee dlio Hentivad with rospeot # 2l dimsasions thergof

Fia

Rposiving merobers 13 o prafrsbly mde from stdatess stosd This materialfy idead b taros of hards

puse and strength, the gzrs}pm‘iﬂs roguired 1 enable machming of the swelaees, and comosion resivtance,
Conpeentional, Mugde-pat xocedving plstes 7, 8 conuot b pade from wainlesy sieet,

The constraction seserdiog B the iovention de sheown bo Flooes 3. o iy cobpdimeny, oner sad Sees

Maf reostving elomoonts 13 of o Ioast one fow have profiles 16 Tt sopage i Hos fnm manner o peofile 16

of adjacent and favee 14 of &

i

enciving elomeots 13, Tids allows pomties Tocking onnsctions 17 0 be

made bebween reepiving slomeniy 1Y, thereby ransfRundan sow 153 of e 3 im0 acham Thas

haw the advanisge Hat the sousor paskage may alse cpionally be pulisd 8 betwgen vouniags § of @ hall

R

profife 3. For e purpose, & Hhetoning olomvat may by stisohed w the opter wrofls 16 of eading reen

3

ment 13 to enable dt o beputied.
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Figurs & also shows 2 peospeciive viow of 2 ressiving elomusnt TY acsording 1o the ovention, with

shghabe diffent ;\rupa*imsz« Thixy Hgure abys shows g chain way be created Foot 8 plurabity of waid recaiv-

ing elomante 13 by form Sitng congsotions oo peafiles 1Y of and faees B Connesting seglon 17
axdicnted by a dashnd Nov o Flgon 4 Moswirb slomente 10 Should not by arranged inthiy conneating veging
b7

Recebutng elommrds 13 scosrding 1 the ioverdion ave peetorably 60 1o 300 fun bhag, partioalaely 10030

P50 pmim, 5 ofo 28 nuwowide, pastioalarly 340 15 moy sed 1 e 6 oo sk pacticalarly § 80 2.8 s Thess stees

have proven favourably tr stople modnction. To tds way neliiple mersutiog lements 10 van be armanged on

cach recetving mewmbse 13, proforsndy arrsaged ot @ distaane of § e 10 o fro sanh gibes,

Acesrdiog 10 e fiventing, the wleranons for thinkeem and parallells coiving members 1 an

R

i rodee than 30 g ThES enenees that the ol thivkoess of sensor package 8 5

winfiey the reguirements for

Zor

ERTAINH G T TR tE R RO

~a
Wy 8

by asddivion, by toleranoss for surfice Hlatnesy of recebving sloments 13, fning iowards o away from

"2

l~§

masuring clomenss 10, most oot excesd 50 pm. Both of these tnmer surfaces face toward peasuring
the

10 and vt therefore be reachined vsey scotrately, Whe installad, the fwo outer surthoes ¢

of pavany

F ol hollow profife 30 which oxest abso satiely requiroments b respant of Haine

&

Acsurding to the hovention, e roughoess vahee G sorfince 9 of reosiving visments 13 ad

IR




meszuning olomenty 10 nmst ot exese

> elements 10 abso
have o defined, Hat supportaurfics,

Preforabdy, @il reontving olomenis $3 are

mensions and all olersnces of swrideey and tickusnies. This has the advantags that 0 sot nosessary v

b

digtinguish bevesen the revaving slomenty 13 & the fivand s coned peceiving plates 78 The same ooly gan
b need for all reostving eloments 13, They caa alf alss underpoe e sane progessing steps 16 obain the requived

surfhee goahiies. Avconiing tothe mvention, buth stelacor on which reosiving olonenie 13 oltmately reet are

! comsttustion: T e way & receiving clement 13 cannot be inadvententhy fited the wrosg way oo
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durtag aesembly of o sensor prokige § atoeding to the tnveatiog

The tavention alie selates 0 @ W ssear 1 oenprising o bolow prefile Laaides wibe ) howhieh s

fusttinge S are arvanged Bolg e gnother betvsen wloel g avnse package & asgording o the dnvention i

3

arvanged under {ndtal ensiors Such s WIM sonsor 1488 shown iy Blgwre 1 although didy Sitwe doey not show

that receiving platea 7, § sach convisting of & plusaly of reostving Slemess 13 éng

v for

St manoer. Sush WM seasors § see sigafivanthy Tows oxponsive thas conve ziiionai W ey

e sonant package ¥ according to the invention wehie i ueed therghn ig Joss expesivg,
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7 Firat receiving plate
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* Insulation

13 Heopiving slemeny
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iS Reow of receiving slements

L& Frofile of an end foe for Hom Siting connesiion

IS

Torm fiiting connention, conneviion ams



S

o

3

EFLORSE SN WIMC-ERFERELD

F N N

FABADALMIIGE

NYPONTOK

Sheeldonomag egy (13 WiN-draskeld {Walgh fn Motion, dinamikus ~mozgds

Lo

3NN

Sa) szamdrg, tishy moaloas egy () oist alaplapot, 8 (10) mérdelemat - mavhy

e

e sovban sloseive inthaldal & (71 olsd alupdap (81 felad ofdalin , ogy ax Sesans

<

mérdetomet kieveton! vagy Rivovg

A difads
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s,
Pt 3

%
et
i

sy Stfedd (HD) eleburdday, apyva (1 elekadddl ielies

CIR) smigowiest, volamid sy (B wisodik alaplogot eddy & {12} saigateléat

e

4

P

ofodi, mutkotls mindeguik (7, B) alaplap 161 duvad {13} olyan befogadd clombdt Y selyek »

homlokoialubog sgyindaal s¢

Sdednban o UU5) sorban helvezkedne

(13} befoadd slemel g (14) balsd bepdoholdalukan feg sristmenat ag olyan

N

{16} profilokbol, nulvek 3 sponouddes (13} befogudd sleomsl kdsell N} heaniokoldalaingl & (1%

profifnkbe slakededan helefopnad
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svrekaltiosomay, azeal Tellowerve, hogy sgy {18

befogad vl asoenas.

i dredkelbesoman, wral jellemezve, hogy v (1) hefbgadd slonek

axzal fellomezve, hogy 8 (13

tdnypmsk iwr“m\i\e seerintl draskelboannw

SN

coal kilndsen padhy 10D & 130 mm kaadin hossedsdgeal il &

& sedlovsdppsl, fovithbd 1 oes & fnw

L2

Kiilsntesnpodig 3o 2.‘%“ g K¢ gviggal rondetherak

A fea fpdrvponiok birmalyike saerdnt éraskelicsomag, sazal jellemsave, hugy

g fsszes (13) befopuds

%

sl eserdbon & taoiy Sy pdrinsanessipl Hinds foafdietd 38 pavt te

A& fentl igtnyponiok bivey ii’ss:.s-\'mag) azaaty

henaeen itttk spvenkie

vagh atts! olfeld sdanek

et drackelbosnay, arzal fellomezes, hogy 2 {83 befugndd slomek

A fontt igsuypontok b

azon fetideningl, melyek @ (10} ma wekkel hatdrosak, ax drdesséy mértske nem haladiy ey 8 "Ry

1.6% Sridker.

R avpostol el spering draskeldossmag, axeal jellormezve, hogy aw fvszes {13} befogads
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