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1
HELMETY
Technical feld
[@0G1) The. present invention relates gentrally 10 o helmei comprising an energy absorting layer, with of

svithout any outer shell, and & sﬁdi_.:_zg ?aciiﬁéto_r being provided inside of - the Bsnergy - absorbing layer.

Backgeound: e

_[CC-OE] fn - order 10 -prevedt ‘o reduce skull and brain injuries many aclivities vequires heimals. Most
hedmuts cansist of a hard duter shelt, often made of 3 plastic or a: compusite material, ang i spergy
sbsoibing layer called @ finer. Nowadsys, 3 protective -hélmet has 1o be designed 50 a5 to satisly -certain
legal requirements which relate to inter sfis” the. maximum acceleration shat may occiir- in the centsr of gravity
of ‘the brain at a specified toad, Typicaly, tests are pefformed, in which whdt IS, known 28 & Uummy sKuf
£quipied. Wik 8 hefmet is subjected toa radial blow fowsrds the ég'ead,. This has resuliad in modem heimels
having good ené%gy»awor_piién capéeity in the case of blows radially egainst the skull whils the energy

-absorption for' other load ‘Wirections is riot ds optimal.

focos fnthe case of 3 redial impHCt e hesd witt be- acceleraled i & gransiational motion restlting In
8 linesr acraleration. The anslationst scoeleration can result in Ractues of the skull snd/er prossure or

abrasion injuries. of the Orain fissle. HoWwever, according o ijury staiislics, pure. radiol impects re. rare;

{00G4]  On the other hand; 8 pute tangertiai Mt that results i 3 pure angular acceleration o the head

are rafe, 100,

{00as]).  The most common type of impatt is oblique impact that is a combinstion of ‘& redisl and &
“tangential force acting at the ssme thne 10 e besd. The oblique impact Yesulls in both ¥anslations!

acceleration @nd rotational acceleration of the brain, Rotstons! scceleration ‘causes the brain to rotate within

{60G8] Exampies. of sotational injuries are on the one hand subdurs! heemaiomas, SH, bleedifig -as 4
consequence. of bipod vessels ruptutng,. ahd on the other hand diffuse -axongl jnjuries, DAL, which can be
symmanized 35 nesve fibers being over sttetched o a csﬁseq}:énce of high shesr defurmations in the brain
tissue. Depending on the characteristics of the rotatonal s, such 'as the. duration, amplitude. and rate of
increase, eiter SH or DAl ocair, of & combination: of these is suffered. Gensrally speaking, SH boour iR the
<ose. of short duraion and great amplitude, while DA! occur ln the case of longer and more widespread
sccelefation foads. it is important that these phencrnena are teken into account s9 as to make It possible to

provite good protection for the skull and brain:
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2

[G00r] The head hasinatural protective systems that try to dempen thess forces using the scalp, the
hard skull amgd thecersbrospinal fdid ‘Benssth it During an impsct; e scalp and the carebrospingl - fluid “acts
‘as rolstional shock absorber by both compressing and siiding over the skull. Most helmets: used loday provide

fo protecion against rotatonal injury.

{otos} Important- features of for exariple bicycle, equestrian and sk helmets o that ey ae wel
venilaied and heve ‘sn serodynamic shapd, Modem bicytle helmeis: afe usually of the typa in~mould shelt
manufactured by incorporating: 2 thin, Agid shell during the moiding process. This fechnology stiows fixre

compigx shapés ‘than hard shell helmots and aiso the creation of larger vents,
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Summary

{00081 A hahmet comgpiising an energy “sbsorbing layer and 3 slidiag faclithior being provided inside of the

energy absorbing layer is distlosed,

[C00] Acsording to one embodimsnt; the helmet compises an alfachment device for attachment of the
helniet 1 2 woaret's head. The shiding faclitaior could be fixated 1o the afiachment device o 1 -the inside of
‘the anetgy abeorling layer Tor providing siidability betwesn e enagy absorbing fayer and the attachment

device.

{0011] Proferably an outer shelf is provided oulside of the enérgy absorbing layer. A hetmet desigried
accordingly could be manufactured using in-mouid technology. althaisgh it ts possible to’ Use the disciosed idos

i heimets: of all. types.

[0012] Acconfing th y&t anuther ervtivdimient: the’ alachiment. devide is tixatedt to the energy sbsorbing ‘layer
‘Bhdlor the owler sheli by means of at wesst one fixation member, which conld ‘be sdapted o abisorl ‘epegy
Bnd forces by deforming in an slastie; semi-slastic ‘¢ plastic way, .During sn impact, the ensgy ‘abigarbing
isyer sty a% en impact ahsorber by qompressing-‘;he energy absorbing faver and" if an outer shelf - is gsed, it
Wit spread out Mhe fmpsct shergy over the sheh. The siiding fchittor will allow siiding beween the
sttechment ‘device, and she energy absorbing layer -aliowing. for 2 controfied way 1o ‘absorb the  rolational energy
stherwise transmittéd o the braif, The roiationsl energy tsn be absorbed by friction hest; -érigrgy absorbing
Tayer deformation or, deformation or displaceriens of the at least one: fixation member. The sbsorbed rotaticnial
shergy Wil reduce the aindums of rolations! scceleration affecting - thé brain, thus reducidg' ‘the. rofsion of the
Braic within 1 skult.

[@013] The fixation member colild comprise. 8t fesst oné suspension member, having 3 first and ‘second
portion. The first.portion of the suspension member could be agspted fo be fixated to the energy sbsorbing
toyer, and the second pottlon of the suspehsiorn mamber could be adapted 1o be: fxsted 10 the. aitachment

device.

The siding facilitetor gives the hélmat a. function (:s#idabiiiiy‘) and wan be provided in many Gifferent ways,
For example i coult-ba a fow fiction material providsd on of inlegrated with the stachiment device. on Hs.
surface faclng . the’ energy sbsorbing layer and/or providet on o integrated I the inside stiface of e enengy

sbsorbing layer facii¢ ihe attechmient device.

{o014] A method of manutactuting @ hetet compdsing a sfiding facitator s further provided. The
awthod comprising the. steps of: ‘providing a mould, providing Bn energy abshibing laye i the rroutd, and

proviting . sliding - facilitator comiscting the energy absorbing fayer. According o one embodiment, the method
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could further comprise the step of fissling sn attachment device- to at least one of: the shell, the energy

sbsorbing fayer and: the siiding faciitator using. af least one fikatien fiember,

fomsY The sfiding faciltator. provides the possitilily of sliditg movement in any direcion. R 18 not

restricled 16 movements around cedsin axos.

fodie} Please nale that any embodimeni. of -part of embodimant as welt as any method or part of

rathod ouold be combined in sny way,

Biief. description of deawings
ipet7) Yhe tawention is now gescribed, by way of example, with reference 1o the accompanying

drawings v which:
{0018) Fig: 1 shows a heimet, according 1o ons embodiment, in 2 secional view,

{wo19] Fig. 2 shows & Netmst, according to ons emboditent, in 5 soctional view, when -placed on &

woarers fead,

foozo0} Fig. 2 shows a helmst piaced on a wearers head, whan raceiving 8 fromtal impact,
[odasy Fig. 4 shows the hslimet placed on s wearsrs head, whon receiving s fronial mpac,
[0p22]  Fig. 3 shows an atiachmeni device in further dotsil;

{0023} Fig. & shows an Sifisrostive embodiment of o fixstion. memper,

[0024]  Fig. 7 shows an altermative embodiment of 5 fixation mamber,

FEQQ‘Z_S]‘ FSQ_. 8. shows an alemalive: smbodiment of -3 fixation member,

EGO‘ES};Y Fxg 9§ shows an altémative: embadiment of 2 fiation menibet,

[6027} Fig. 10 shows an altemative embogiment of a fixation member,;
{ne2E] Fig. 11 .shows an atemstive smbodiment of 3 Bxatioh mamber,
{00281 Fig. 12 shows an alternative: embodiment of & fxation member;
foasn]. Fig. 137 shows -an alemotive embodiment. of - fixation member,

fooay] Fig. 14.:shows: an aftemative embodiment :of 2 ‘fixalion sember,
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s e Fig. 15 shéws an altemative embodiment of & fixation member,
{0033] Fig. 16 shows 2 iable of test fesults

{0034} Fig. 17 shows a graph of test results, and

{0035} Fig. 18 shows & graph of test resufls

Retailed . description
{o026] In the following 3 dotailed description of embodiments Wil be given. It will be appreciated thar the
figurss are for Hustration. only and are net in any way- esticting the stope. Thus, any references to direction,

such & “up™ or “dewn”, sre only refening fo the.direclichs shown i the fgures.

{0037] One emticdiment of a protective Delmet comprises an energy absorbing layer, and @ shiding
faciitetor being provided ingide of the ensrgy absorbing lsysr, According to one embodiment an i-mold. halmet
suitable for Bicycting is provided: The helmet comprises un outer preferably ihin, rgid shell made of a. polyimer
mateial stch as. polycarbonate, ABS, PVC, glassfiber, Aramid; Twaros. cathonfibre or Keviar. it is also
concelvatie to teave out the ouler shell. On the fnside of the shefl an energy absorbing fayer is provided
witich could be & polymer foary watedsl sich as EPS. (ekpanded poly styrere’y, ERP ‘(expanted
polypropylere), ‘EPU {expanded polyurethane). or other. stuctures like. honeycomb for example: A stiding
“facilitator s provided inside of the eneigy. abisorbing layer ‘and s adspted to. siide sgaingt the: enérgy abisoiting
layer o sgainsi an atiachment device which is provided for -atiaching, the, helmet to 2 wearer’s head. The
attachment "device is fixeted to the energy absorbing layer and/or the Shell by feans of fixation members

adepted fo sbsarh impsct smergy and forces,

{0038} The 'stidiig facifitstor could ‘be a matedal. having & fow Cooficigin of fiction o be chated with a
low ficton meterisl: Examples. of concsivabie matertals - are ' PTFE, -ABS, PV, BC, fabiic materials. It is
furthermore concelvable that tie sliding is enabled by the stucture of the meawernial, for sxampie by the

faterial having 8 fiber: siructute such that the fiters slide against each other.

{0639} Buring: an impact, the energy absorting layer acis 98 5n impact abserber by compressing ihe
shargy absorblng dayer and i an older sheli Is used, it will spread owl the impact energy over the: shell. The
‘shiding {aciiitator Wil sitow sliding desween the aschment device and the anergy absorbing lsyer sHowing for 8
xconfrofied wey to ebstrb the rotationd! enargy otherwise fransmitted fo 1he brein. The solationat anergy. can be
‘absorbed by ftﬁctien heat, energy absorbing fayer Qefrmation -ar defnrmaﬁon or displacement of the at jeast
onie fxatioh member. The dbsorbed ratational energy will reduce the asmoint of Fotwtional ‘accelerstion affecting
the. beain, tws reducing the rotation of the beain within the skull. The risk of rotational injuries such as

‘subdurel hoematormas, SH; blood vessel nipturing and DAl is thereby reduced.
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6

sbecrbing faysr 2. The outer surface 1 of the energy absorbing layer 2 may ba provided from the same
aterisl as the energy absor{:&ng fayer 2 or it s alo conceivable that the oufer surface §  could be a rigid
shelf 1 made from 3 differectt materiel than the energy absorbing layer 2 . A sliding facilitater- 35 s provided
inside of the gnergy.absorbing Isyer 2 in relation to an sttechment device X provided for atachment of the
Rebnet 10 2 weaver's ‘head. According to the emboditient stown in fig. 1 the sliding facitator. S is fixated %o
or integrated in. the snergy absorbing layer 2, however it is equally conceivabie thal the siiding facilitator 5 Is
provided of or integraied with the altachment device 3, fof the same purpoge of providing slidability Detween
the energy absorting layer 2 and the attachment device 3, The helmeb of fig. 1 hes a. plurality of vents 17

aliowing aiiflow through the heimet.

{voolu'} The attachmiant device 3 (6 fixated to the shergy shsorbing layer 2 and/er the outér shell 1 by
means of four ‘fixation members 4a, 4b, 4c-and 44 adepled o sbsorb entrgy by deforming. inn.an -elastic,
semi-slsstic or plastic way, Energy could aiso be sbsorbsd through friction creating heat and/or deformation of
the attachment device, or' any other part-of the Heimiét: According to the embediment shown fn: fig. 1 the four
fixation members. 4, 4b, 4c and Ad are suspension members da, 4b; Ac, 4d, having first and second
potions 8, 'S, whesein the 'first portons 8 of the suspension members 43, 4b, 4, 4d sre adapted 1o be
fivaied 10 the attachment device ¥, and the sécond porions 9 of the suspension members 48, 4B, %, 44
Bie adapsd to de: fixated 0 the energy absorbing laver 2. The sliding facitator 5 reay beé a jow fricton
matenisl; which in the embodiment shown is. provided ofr outside of the attachmert device 3 facing the enorgy
absorhing. tayer 2, nowever, in other embodimients, R is wqually conceivable that the siiding fachitator S is
provided of: the inside “of the ‘energy absorbing laysr 2. The low Fiction material couid be a waxy potymer,
suth as FYFE,. PFA, FEP, PE and UHMWP& o7 8 powder raterial wiﬁcn could be infused with @ Juba’c_snh
This. low friclion mateffal could be appled-to cither one, of biota of ‘the sliding faciitator and the anergy
sbsorbing fajier, in sume smbodiments. the energy dbsorbing layer saif is adapted o act as shiding faciitator
and may comprise a low friction matorial, The anschment device could Be madé ‘of an elastic or semi~elostic
polymer material, such @s PC; ABS, PVQ or PTFE, o a natural fiber mai?.etiai such as “cotten cloth; Fig. 1
further discloses an adjusiment” device ‘6 for adiusting the. diameier of the head band for the particulsr wearer,
In piher embadiments the head band. could: be an eipstic haad band in which case the adjusiment device &

could. Be exciuded.

{0042} Fig. 2 shows en embodiment of 2 helmet similar to the helmet in fig.1, when placed on 2
wearsrs heed. However; in fig. 2 the attachment device 3 is’ fixated to. the: enosgy absorbing faysr by mesns
of only twe fixasion members 48, b, adapted to absorb energy and forces elastically, sami-slastically or
plastically. ‘The embodiment of fig. 2 -comprises a hard outer sfiell 1 niade from a different mstesat than the

energy absorbing layer 2.
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{o0as] Fig. 3 shows the helmet according to the enodiment of fig. 2 when receiving @ fontsl obigue
impact b wealing @ fotational force © the helmst: causing ‘the energy absorbing fayer 2-.10 sfide ¥ rofation to
the sttachment device 3. The attechmaent devica 3 is dixaled fo the. energy absorbing tayer 2 by means 6f
the fixstion members: da, 4b. The Tixation -absorbs the rotational forces by deforming elastically or semi-

stestically.

£0034] Fig. 4 shows the helmet according o ihe ambodimant of ﬁg 2 wher receiving  fromsl ubliqgg
impact | cresting o rotationat fare - to the helmet. causing the anergy ebsorbing layer 2 to slide in refdlion to
the eNachment deviee 3. The oltachment device™ 3 fg ﬁxate;{: to. the energy absorbing fayer "by maans of
rupturing fixation Mmembers' 4a, 4b which absorbs the rotational -anérgy’ by deforming plagtically and thus needs
to be replaoed sfter impact. A combination of the embodiments of fig.3 and fig. 4 is highly conceivabie, i.e.
a portion' of the fixation members niptures, sbsorbing atergy plestically, while another foros of the Fxston
members deforms: and absorbs forces. elasticatly. In combinational embodinents: it is- conceivable that oply the

plastically - deforming, portion. needs .to be fepladed after inpact,

{'Gﬁiﬁs}' The upper part Of fig. $ shows the outside of an a‘ﬁa_chmem device 3 aucording to 3n
embodiment in which the sftechmens device 3 comprisés a head bind 3a, adsped 1o endircling the wearer's
head, & derso~ventrst band 3b reaching from the wearer's. forehaad. to the back of the 'wear_er;’s head, snd
being stiached tor the head band 33, énd o latrd—laterai 3¢ band feaching Fom the lateral left side of ths
wearers head 10-the iateral night side of the wedrer's heed and being etached io the hesd band 3a. Parts
or porfons of the attachment device 3 may be. piovided with ‘Sicing faciitators. In the Shown embodiment. the
mawrial of the atachment device may function as @ shding faciitator in itself, R is aiso congelvable o provide:

the attachment device 3 with an added low fiction .maierial.

[ovss} Fig. 5 further shows four fixation members 4a, 4b, 4c, 49, fuatsd. fo the aachment device: 3.
in-other ‘smbodients ‘the atlachment -dévice 3 could be only o head dand 3a. oF e ‘enlire cap addpted o
entirely cover e upper portion of the wozrer's Baad ‘or any other deesii;n functiohing as: an aﬁécfxmm device

for MoUNting on &, wedrer's head.

foosr} The iower part of fig. 5 shows the inside of the aftechment device 3 disciosing an adjusiment
device. & for adjusting the dismeter of the head band 3a for the paricular wearer. In other ambodiments ihe

hend bend 3a could be en elestic head band In whith case the adiustment device 6 coiid be - extluded.

{aoeg] Fig. & shows an aiternative embodiment of & fixation member 4 in which the first portion 8 of
“the. ficalion. meniber. 4 is Yixatéd fo the stiachment. device 3, and the second portion @ of the fixation device
4 is fixated 1o the energy absocting layer. 2 by meaps of an adhesive. The fixation member 4 is adapted to

absorb impact ehergy and forcss by deforming v an slstic, semi-elastic ar plastic way.

Page 14 of 28

Copy provided by USPTO from the IFW Image Database on 05/03/2011



62848
8

[opss] Fig. 7 shows an allemative embodiment ‘of o fixation member 4 in which the first portion 8 of
the fixaton member 4. 5 fixeled to thé sttachment device 3,. and the second: porticn 9 of the fixation device
4 s fixeted to the ensrgy absorbing layer 2 by means of mechanicat ‘fxation elements 1O entering the

Fgtedal of the' energy absorbing. layef Z

faosel Fig: ‘8 shows an afternative. embodiment of a fixation member 4 it which the first portion 8 of
the' fixation member 4 js fixated 1o the attachmernt device 3, and the ssecond portion 9 of the fixation device
4 is fixated 10 inside of the energy absorbing layer 2, for example by molding fhe fixstion device inside of

the eriergy chisorbing layer wawrial 2.

foost} Fig: 9. shows-a fixation ‘member 4 in & sectional view and an A-A view. The atiachment davice
3 s according to ih,ijs; ambodiment attached {0 the onergy absuebing faver 2 by means of e fixation member
4 naving. 3 second portion 9 ‘placed in a female part 12 adapled for elastc, semi-slastic of plastic
deformation, gnd & frst port § connamed 1o the duschment device 3. The femals part 12 comprisés flanges
13 adapted. to flex or deform. eigstically, semi-elasticaly or plastically when placed under 3 farge enough sirsin

.byizme-"ﬂ;aﬁon member 4 so that the second portibn & may leave the fomald pact 2.

{eoszi Fig, W shows an aitemstive embodiment of a fixation member 4 ‘in. which this fiest poror 8 of
the fixaton member 4 is fixated to the atschment devics 3, end the: second portion 9 of the fixation device
4 is fxated fo inside of the shell 1, &) the way tirough the. Snergy absorbing iayer 2. This could bé done.
for axampie by moiding the fixstion device 4 inside of the energy absorbing layer materisl 2. it is also
concelvable 10 place- the fixation device 4 through ‘& hole in the ‘shall thom the outside of the. helmet (not

shownl,

foosa] Fig, i1 shows an embodimeit in which the stfachment dévice 3 is fikated o the eriergy
sbsorting layer 2 at the: periphery thereof by means of a membrane o sealing foam 24, which could be

efastic’ of ddepted for plastic deformation.

{oos4] Fig. 12 shows an embodiment where the atachment device 3 s attached to the energy absorbing
fayer 2 by meens of & mechanicst fxation slément comprising mechanicat sngagoment members 28, with @

soff Jocking function; simillar 10 that of a seff focking. sie strap- 4.

{0,655} Fig. 13 shows an smbodiment in which the fixsting member is an insrconnecting sandwich layer
27, such 85 & serdwich doth, which could compise elastically, semi-clastically or plisteslly deformable fibers
connecting dhe. atiachroent device ¥ to"the energy abserbing fayer 2 and being. edapled fo- shesr whet

sheating forces sre applied and ihus absorb rolitional eriergy or forces,
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[Go% 6} Big. 14. shows. an smbodiment in which the fixating member womprisas & magnetic fixating
member 30, which could comprise two magnols with ‘attragting forces, such as hypermisghels, of .one pant

ccmpdsigg a yragnet and one pant comprising-a magrelically attraclive ‘matevial, such as iron.

{éosr] Fig. 15 shows. en embogiment in which the fixating: fiember is ro-attachable by ivesns of an
elastic maie part 28 and/er an elastc female pant 12 baing detachably connected {su called snap fixation)
such that the male’ pat 28 s detachied from the female 12 pert when ‘& farge enogh strain i3 placed on
the heimet, In the occurrerice of an impect; end the male pat 28 can be Fe-inseriad into the female 12 pant

W regain e functignality,

[oo58] in the embodiments disclosed fiorein the distande between the energy absorbing layer and ihe
stiachmont device could vargy from beidg practically nothing 1o being 2 substantial distance without parting from

the cohospt of the invention.

YEOOS‘JI in the embodiments disclosed herein it is funther fmode concelvaila that thée fixalion  msmbens afe
hyperelastic, ‘such that the material absorbs ehergy elasticaliy but at the samé tme padially deforms plastically,

without.-faking. compietely.

[cos0] e embodiments comprising several fixation mombers it v fucther miore concelvabe ‘that ohe .of the
fation members fs @ master fixation ember sdapisd 1o defore piastically when' placed Lnder a farge sriough

gwrain, wheraas the additivhl fxation meribers. are sdagied for purely  efsstic - daformiston,

Fig. 16 is a iable gerived fiom a fest performed with & heimet according heving & ‘sliiding faciitator (MIPS),
in reisfion o 8n ofdiday helme (Orginal) without a sliding layer betwoen the akachment device and the
enetgy shsorbing layer. The test is performed with 2 free falling instumented dummy head which impacts. a
horizoniafly moving sidel plate. The oblique impact results it 8 combifason of wensiational and rotetional
scoelerstion: that IS more. ralisic ‘than: common, test methods, whare helmets are dropped i pure verdical
impact to the horlzontel imgc surface.  Speeds of Up o 10 mis (3§ km/h} cién be achioved. bol in
horizontal and vertical direction. in the dummy head. thers . a syslem of nine aceelerameters. mounted to
measue e translational . accelerations and riational acceiérations around all Sxes. i the puirent test the
halmels are gropped fom 0.7 meter. ‘{‘ms resufts- in-a vertical speed of 3.7 m/s. The harizontel speed was

chosen o 6.7 m/§, fesuMing In an impact spesd. of 7.7mifs (27.7Km7N) and Bn impact angle of 29

{oos1] The' st discloses ‘g reducion in ransistional accelerstion transmitted to (e head, and & large

reduction in rolational accelerstion tanémised 1. the. Hesd, and in the rotationat velocity of the head.
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fons2) fig. 17 shows o graph of the rotetional ecceleration over time with” helmets having siiding
faciliiators -{MIFS, 350; MIPS_3523, I relation 0. ordinary helmes (Org_349; Org_351). without' sliding Tayers

between the atachment. device and the dummy head,

{00637 Fig. 18 ‘shows a3 graph of the' transtational accelergtion over tme with helmels having shiding
Yacilitators {MIPS 350; MIPS_352), in refation to ordinary Heimets (Org. 349; Org_35%) without. slhiding layers

between the: aitachment device and the dummy head.

{00641 Pleass ndte: that any embodinient or part of embodiment a5 ‘well 55 apy msthod or part. of

and ‘therelors. possivle to combine In any way In geveral terms.

.
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T A heimet, comprising an energy ‘abisorbing javer {2) and & sliding faciitator {59 being
provided inside of $i¢ energy absosbing leyer {2).
2. The helmet according o cldim. 1, wherein' an stachment device £3) is providad for attachment-
of the beimet 1o 2 wearer’s ‘head.
3. The helmetl accordibg fb Cleim 2, wherein the sfiding faciltator ($) is fikated to the sHachmen

device {3) ‘and/or the inside of the energy sbsarbing Tayer (2) for providing stidabiity between he energy

ahsorbing layor {2} and the sttachment device (3).

8 The: helmet according to claim Y, 2 or 3, whersin an outer shef {1} is awanged outside of

the enérgy absording layer (2.

5. The helmet eccosding o -tlalm 2, 3 or 4, wherain the stischment device (3} is fxawd o e

energy ahsorbing fayer (2) andsor-the ouler shell (1) by means of at least one fixaticn member (4.

6. The heimet according to: claim 5, wherein the Rxation member {4} is bl to sbsorb energy

and Yorces by Jeforming in an elasde, semi-elastic or plestic way,

2. The heteist: according to claim S & 6, whevein the fixefion member (4) comprises -at least
one suspension member {4}, having a fist (8) ang second portion (5), wherein the first portion (&) of
‘the suspension member (4) is adapied 10 Ye fxated tu the ftachinent device {3}, and whereln e second

portion {93 of the suspension member {4} is adupied o be fixaled fo the energy absorbing layer {23

8. The helmet sccording 10 any ond of the previcus claiins, herelt the $hding facilitator (S9 is &
low friction mate;ié! connaciad 10 or inegrated with the attachment device (,3) on ks surface facing the
snefgy shéorbing layer {23 and/or ‘providéd on or integrated ‘in the inside surfsce of the anergy absorbing

dayer {2 facing the atachment device (3).

9. A method of mapufactuting a halmet comprising & sfiding faciltator, the msthidd comprising. the
steps of:

e providing sn-energy absorbing layer in a mouid, wnd

& providing & Shiding facifitator in refation to the. snergy ebsorbing faysr:
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10: T_"he method sccording. o claim 8, fyeher cornprising the step of fixating 8 hesd atschment
system to-at joast one off the energy absorhing layer and tha sliding facilitator using at least ons fixation

member.
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A helmet comprising an energy absorbing layer {2} and o sliging facitalor (5). is provided. The sfiding
Tacilitator is: provided inside of the energy absorbing faver {2). A method of marnufecturing a helmet
compfising- a sliding faciiator is further provided. The method comprising the ‘steps of: providing an ensrgy

sbsorbing fayer in the mould, and providing g sliding facilifator contacting the energy absorbing {ayer.

4R18834_1.0QC
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Fig.16
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