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MECHANCAL ARSORBING SYSTEMS FOR AUTIVE BOOD HINGES.

be tochnioal Seld of the Toventionods that of the devices tsed i the Beld of automotive safity to proeet a pedestrian in

e ovabels Foutsl mpaat bebwean the wid pedeteian sade moer witicle.

When « pedeatian iy gnek by e Fontond of a woor vihicls, the pecdestads head bfar come into Sireet contact with
the bonnst of e veldele, THhi inpsct of the head on the bonost cawses the bonust 1o deform. This deformation
often covuty fo such a polat that thy bonewt contes Inte sontat with e ongls Todk and any figid. paety sl as
shspension lag turrels, windsoresn odper mechanivns, o0, The moveroent of the pedesiviae's hoad is then sbraply
Daled By the Dooiel coming, indo eostact with the engine blosk and therefors experiences & violent deosleration whick

Ay eause the pedestrian serious jy

The prior et aiready Rnoves dovioes widlel, i the evant «Pan fmpact bebwesn 3 padestyize sod a motor vehicle, aliow
the yehivle bounet fo be ralsed by & certain amount w0 5 10 provent the padestrian’s Body and cspecially bis bead
Hrom belng stopped, to the e sgadngt the bovaet, by the engine blogk siteated fust snder e boanet, In the
devies of the poiar s, Hhe mising of the boonet v pecformed at the rorr ond of the bonnet, that §5 fo say ot the
windscroen end, which e the oppeelie end & the end wed Tor openiog or Qlosing the bonet by normal opsration,

the bonnet rermatning Bred 2 the font sad of Hhe moter vehicle.

Fatent FR I {48 847 relates to & safily dovior for redsing the horaet of £ ooty veidele I e ovent of woosillaioy,
this device deing stuatad ander the sald horaist and comprising & weckasiem for ralding the ¢ald bonnst and an

actuator, the said bonast comprising 8 stracturs which, B norowal opseatien, aliews 3t o be oponed or closed shout
sy pechy Kooy oy the pivet aads,

The meain chaoscterisiic of thiy devies v that t midng medhoniom e of gt wndorgoss w ualecking phase by
perfornting o v, avsletionad, rpvenent.

s
Y

Fhe main chavactatistie of this Govios & theg i andergons av unlecking phase frough s nalational movement, fHllowsd

:

by adeployment phase e rotebional movement. The ety device also foresees a later, shook-absorking, phase alfowdng
the bonnet o move with the sirack pedesirian so o o losven the offect of the sald fapaet 1t s specifically disclossd a

Seacking device with balls wdtially fovated I the plvton for carmping out sald frter dhock-absnehing phase.

The safety device sccording fo the Tvention sxhibity g shocke-absorbing devios the qualities of which are tallorad 10

the renuiverasnts assoriaind with the tght conlines of mokoy vehitles and thelr Mw cont, naely, soall size, shnplicy

of devign and growt rellabdlity. RNimpheity of desigre rosnos that e shock-chsorbing dovice has st w0 requive the

addition of parts $at neadcorapiox aad contly machining,

The subject of the present fovention b g safiey devies fov mzsi ng the boraet of @ motor whitle mthe vt of 2

colliion with & pedestdlan, compridtng @ pyeotechaic schustor provided with & Srust pistien ~ said pyeoteshoi
actuake possessing & hoflow oylindvical hody containdng maid piston - secored to s mechanivn for xalviog the bonnet and
gbie i deploy the said mechanism which is fwelf secured to the sald bonret, 3 blecking devise intended o

By

blovk the said actuster i 8 glven pooltlon and 2 shock-shsorbing device, located within the said

'"3

wrotechnio wotuator, cotployed whan 8 pedestvian hite the bomet which has been raised, so that the sssenbily

conglgting of the bowngy, the raising mochanizm and the piston can wove under the effvct of e mpast whdle &t

gon

she seme time being retsaded. Move speoifivally, slive the ralsing wechardam i blocked i a given psition

eneresponding b @ certain vabving of the bonnet, the assenbly consisting of the bonnet, tie sald mechandism
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and the piston can be assiniliied o stngle vigid conponent The shoskabsorblng devics hay i allow the sald
313 & &

assemisly foraove uade the efforofa pedesttion Impact, e apposiie divsction to e divction fo which the bonost s

mxlaad, st oas b allpw the bonnet 1o move with the sadd pedestrian fn order to abserh the shovk of the Bnpaet. Foran

understanding of the vveation and, in pactingdy, ofoldot 1 the ralding mechaniin scenprises 2 Bk rod and o sabing

The protechaic sitaator S possesses & bolkew oylindtical hody snatainiog the piston,

The shock-absorbing devies i thos lovsted laside the pyrotschivde setuator. This embodiment encourages the shock-

abwebingdevies o be ol mitdrasn btk

Chavacteristically, the shocksabeorbing dovics consiats strooturally of the Macking devive (see afler). I other
wards, the aafety doviess aceording to the lovention huve just one mschanical device which, depending on e applisd
streases, may sither block the valstog mechunian o ahsord the shonk of the "honnet + ralsing mechanisn + platon™
susormidy

Chargeteristivally, the hollow body sxhibits s smalbdlametsr upstosasn part and & keper-diameter downstream part

\

bya divergent passags, and the pistor comprises s poo

&

vheral

which parts are conmeeted fo one anothey
greove pantially delimdted by the internat sall of he said upaivenm part; the sald groove housiag a pre-stressed
nember hearing againgt the sald internad wadl, Thus, the pistor I8 positionad B the bollow bady in such a way

v

that the groove Hes in the spsivomn part of they cald body, the said piston belng able o slide

s

e

ald upstreane part

144
733
s

Ax n proference, the groove bhav a Usshapsd cresy ssction so that it exhibits two side walls

P s

facing one another and pavallsl tr cubh othise,

A prestressed member 16 thes housed in the groove, bea against the ntermal wall of the

%

in thiv way, withdrawal from the Internal wall of the upsiveany part could sause the satd member
trelay.

¥

&g a preference, the prestresyed menmber comsists of & snap ring which s sn ansular component
having the shape of & ving provided with a8 opesisg. Thus, a radial presswre uniforssly
digtributed over the sald component atlews the atier to deform elastiondly in such 8 way 88

move e two endy that delladl the sald gpening sluser together,

Acvording toan allernative forw of the snbodiment of the bvention, the saap ring hay s viveular cross
section.

Advantageously, inBition of the sctostor cousss the piston to slide ontil the groove veaches the

downstream part of the body, thug cawsing the snap ring i velax.

In the shasnce of oy partionlar stress, the sasp riog, which iy relaxed, provents the piston Bow

wroving i the spposite divestiog,

'-3’0
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As n proferenes, te material of the apstrosm part of the bady & deformable se as w affow the pleton,
following 8 pedestrian hopasy, 1o move i the opposite divecting, varrying with # the suap ring which
foreibly enters the sabd wpstreaws part of the body wiich deforms. The length travelled by the snap sing
I the upsbroam part corrgspands o the shock~abearbing distanes.

¥,

The safety devive according fo the favention bas the advantsge of daving & welbpontrolled shosk~

hat

s
e

absorbing functice danks to wischaniond devives are simply, porfectly suited io the small volumes

availably, sovweded by motor vebicles, In addition, this shock-absorbing functive can be tailored o 3
givan configuration through a sioply structenal modification of the materlaly Involved or simply by
a:ha.zzgimg the muterial since the sadd mateddals are in conunapinge e and have perfectly known
trechardeal properties.

v

A detatled description o an embodiment of a safty devies socording to the brventinn by gleen

hereioafier with referenve to Flowes o4,

Figure s & view i longitedingd sestion of 2 safety dovive acconding to the fnvention eg

£y

wipped with z
S8

shock-absmbing devige invelving @ soap ring sod which bas not yet functivned,

Figure 2 depiets the devies of Pigure § oo the shook-sheorbing device hag fnctioned,

fr'l

Figure 3 Iy an onforged view in loagitedinsd axla

A

setion of & shock-udaorbing dovise volving & snap

sing

Figare 4 v an endarged view io longitedingl axial sectivy of the devies of Figure 3, following 8

pedentrian fmpact with the boand

With ceforenee to Figures | and 2, an ambodiment of g safbty devive | svcording to the invention
comprises & pyrotechaie actuator ¥, & Hok vod 3, a valsiog hig 4 and 8 locking book & The Hak rod 3

bes the shape of an shagate part with a varisble U-shaped cross seotion ao thad B has twe notually
parvallel faves, The said fink rod 3 bas a0 upstrear part 6 able to pivet sbodt a pivel pin 7 passing
throggh Hy (we pareliel froes, and a downstrean part 8 able te by velend when the upstream pwt §

pivats shout B pin 7.

S

The sald downstreant part § comprisas, o8 exch of thess fanes, v slongsie opening ¢, exch apeniug
haviag, passing teough B, & plvot pln 10 scouned to the vaising leg 4. the safd Jog 4 itseif belng

secured (o the bonoet PL The Hiek red 3 has, on aoe of s faces, a Sixed _§}§"O‘II‘¥3SEG}3 12 equipped with a

Hat 13, The pyrotechude avtuater R comprides a8 sranked rear part 14 in which pyrotechnio charge 15
is hesed aad @ front part in the form of @ straight hollow cylindriond body 16 iy which a pisten 17 i

Bowsed. The said straight bollow body 16 has & snuail-dlanseter upetrean part 18 and a larger-diameter
dowastream part 1% whish paris are connesind to one another by ¥ divergent passage 26, the sald
apsleeam part 18 being in conteet with the cranked rear part ¥4, The platen 17 fs wmade up of &
widened body 21 evtended by » oylindvical rod 22 comprising a shoulder 23, To s way, the red 22
exhibiiy # widened past tast with the widened body 21 of the piston 17 and 2 soraller-dinmeter
pact. The said widened body 21 of the piston 17 hay a peripheral groove 23 und exhibits an cutsids

dirmveter slightly smaller than the inside diameter of the upstvesm part 18 of the hollow cyiindrical



body 16 of the actuater 2. The piston 17 s placed v the setuator 3 b such @ owgy that s widened body

21 ia hoosed in the wpsireanm pant 13 of the straight holtow dody 16 and san slide therein bermetically,
“f‘n.s* the poripheral groeove 23 i partiadly delimited by e bernal wall of the sabd apstromw pary 18
of the hollow %\\e V6, The sotustor 2 4y able 3o piver af e s time @8 the Hol rod 3 aboat 2 plest
pin oot depioted in the fiouwes and whith s pavaliel o the phvot pin 7 of the sald oK wod 3, With relvence o
Figwes 3 sad 4, the groove 33 has v shonider 28 o distinguish 8 smallor-diameter pavt 27 s:s}:rmspmsiﬁﬁg 1o e

deopest part of the said groove 23 from a larger-disowter part 28, A prostrossed snap ving 24, of oireular

i

sross sectiog, bewring agatont Sy intvoeal woll of the upstrosoy part 18 of the holtlew ¢ }§~1 drigal body B ks

Ry N

honged i the seid grooes 23 at Be deepest part Ao shetropyratechate fottistion system b positined ovar

e pyrolechnic chaege 13 to nltlate e combugtion. The hook § ¢ moumted to peot s the vebicde and

can offeet avoley movement abart aphvet pin 3

e

The way 1 which this safety devive ¥ aconnding to the Boventiont works 8 Bl

N

An elechical inpulae device sels off the cleotra-pyrotechnie ignition system wdich inftates the combustion of
18

the pyrotechnic chargs 18,

The guases deliversd move the piston 17 wdhich, v a first phase, unlocks e safoty devicy 1 by exerting thrust on
the hoak § sad whick, i x seccnd phase, comey fo bowr sgalnst the fhat 13 of e profossion 12 of thy Brkand 3 via
ths shoulder 25 of e rod 22, w0 58 o canss e said Bk sod 3 to sodare alwud iy pin 7. The sotation of the seid Bolorad
3 leadsto the vdising of the bounet 11 By vittie of the milshng g 4, e pivet sin 10 o which cun move fn e
. £ R ¥
slongate opentogs ¥ of the dowastream part 8 of the ek rod 3 Thuy, the pistor 17 slides i e stoaight hollow
eyiidricat body 16 vl the periphersd grooee 23 resches the divergant passags 20 aadahe snap ting 33 relaes
-

o oscupy the shallower part 28 of the saild groove 23, In this Sral position which comespords o Hie ane deploted

p

e Figarey b aod 3, e wap rng 3 poovetts sy asovenent of e plates 17 Iinhe appostis direction, wnlsyexions
stresy by everted. Thig, the assemdly veprossated by the Donnet 11, the ralsing Big 4, the ok rod 3 and Hepiston 17

constitnies € rivid component. Al of s firg phase sorresponds to g phase of arming the salbtedevice |

Witk rofererwe to Figure 4 i the gvead of & pedestolant fnpact it the bonoed 1o the dhadtion shawn

o
fi
£

By the arrew i Flgare 1, the Inpact thies genersiad s transmitied fo the plston 17, sod 3 fotenslty I swch that
he said piston §7 will begtn o move i the oppostie dircotion, carrving with 3t the soap ring 24 which fs relaxed.
Tawing this meonven! By the oppusils divsetivn, the said soup tag 34 Baedbly wotety the sonall-liameter upsiraam

art 18 of the bolley sylindvical body 16 wideh doforms, Thiz phswe of defeming the hollow oylindriecal body 18

gosrespondato & phase o absorbing theshock of the boonet 1 beowise the sald bovaet 11 o nrove wnder e oot of
the pedestrian impaet wWhile st the mamw thne beng rolarded. With reforones 1o Figure 4, the shoverem of e
bornet 11 hadts when the safety deviee T rehens i the roavigasement pasition, S this ernbodiment; the s ring 24 hag

o

had the dusd fungdon of seting &5 & Bogking device and of seting as 8 shock-absprbing devios
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Seabadeind igdeypontok

P

i Bizioostgl seerkenet (1) ooy sSppdrond woctorbistaididosk. (11} megemeldsdre sgy gyalogossd vald

Btktwdsker, anosly sevrkenct egy pleotechoihal suikdietGhengert (33 tactalnag, amely sgy hengerss Hreges

.u

teaitel {16) rendelbezik, nmehden apy wlidagutvl () van cBhelveove, oty seildrdan Sssae van ke a
3 £ QAEYM { %

E
seobrhizietd (11 egy socdimeshanizmusioand, & slhabmas arvs, hogy set a nechantzmust nyitott helyaethe
alittsy, arnely wiocharfizongs rongy b weildrdan Goon wan kOtve & sctorbdatetfved (1L w0 seedkewst tavtalvas

tovabbs ey mepekasntd sosrkezatet, smely avva vendgdl hogy @ nfihdeatdhongent £2) agy megadott helyzothen

&

shgaftse, valamint fartalme ey exillopltd saavkerstet, smely a pirofechoikal mitkodtorthengerben (2} 1alshaid,

soaehy @ gyalogosnak 3 meparesthededt rovtehduintta {1 vall Blatktadcekor oly mddon By mddeshe, hogy
wmctorbiadbd] {11}, ur omslinechantnmusbol S o dogattydhdt (17380 epusds of tnd mowdidsd oy lGads
behatdadea opyidailt Rladddy rallelt, aued followmerye, hogy s¢ Broges fout (16) exy Rischb dumdnit aclihiiss

3 o

cHnt vésszel {18} 49 ogy vagyobl Sadedil salilids wde el (1) rende\eixi\ smelyvek egynudssal gy

TN

seARarG caatorndn {38 kores2tlil vannek Sesankidtve, 8¢ hogy @ dogatlyd (17 ey kertifet mentt horonsyal (33)

vart olidtve, smely résabon » cefikiise ol6u séen {18} helsd fale altad van hutivolva, abol a hovony 33 sgy

’}5}

sihfeceitet seerent fogad be, wanly eifokeath g beled falon.
2 A L ipdnypont sovnintyeerkeest, gned foflemarve, hopy @ clofesaiintt sovry €24) sgv grinibal 4l

30 A igénypont saevintl srerleset, sszed felfopvepes, hopy & mikGliotShonger (33 Molddsa addiy

fr-
g
z.
i
4
b
e
7
=
=
Tk
z
3
P
7

dugatigit (1), amig 2 horony {33} mep vooy drhevik sz Goges test {18} sedkirds ntdnd sisedbe {E?}, & ot g
il kilaznidadt orodmdmypast,

I

& A 3. dgdoypont storhid seerbvast, sooel Jeflesverve, hogy sy Groges test (HE) soiiitds ol vhardnel {18}

aanvaga Gofoondihait, hogy o dugattyd {177 ke lomvdtt ogy gysivges potoridatertock vald nek

{,‘
kivetden av elfenkend bobe slovrdulld, anthor B & dugattydy (I mupdval visel 3 gelielt 34), sovaly

srihatsen bebatod 52 Gropes tost {18 defornndiddd suikindy it sésudbe (183

8. A3 pdnypont soorintt sadrkevet, eyad folleserve, hopy @ gvld {341 kér heresztmetsetil
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