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ihvention is related to an inprovenment to a helnmet, and nore specifically

5 a hel net whose outer shell includes resilient bending neans in its
l.ower rear wgdshkfsre The hel met is nore especial |y adagtiatkekpi78e Worn
by aircraft and helicopter pilots, but non excl usively, since the

i nvention can be used for any type of hel met.

PERFECTIONNEMENT POUR CASQUE DONT LA PARTIE INFERIEURE

ARRIERE DE LA CQOQOUE COMPREND DES MOYENS DE
1 ELA '

La présente invention concerne un perfectionnement pour

5 casque, et plus particuliérement un casque dont la coque externe

comprend des moyens de déformations élastiques dans sa partie

inférieure arriére. Le casque est plus spécialement destiné 2 étre porté par

des pilotes d'avions ou d'hélicoptéres, mais cela de facon non exclusive,
puisque l'invention peut &tre utilisée pour tout type de casque.

10 On connait déja des casques de protection qui sont utilisés dans

différents domaines et portés par des utilisateurs divers tels que les

. cyclistes, les motocyclistes, les sapeurs pompiers, les skieurs et autres, tels

que les pilotes d'avions ou d'hélicoptéres. Tous les casques actuels, quelle

que soit leur utilisation, comprennent une coque rigide externe ayant la

15 forme générale d'une sphére, comprenant une ouverture faciale, et dont

la cavité ainsi formée comprend des éléments de rembourrage de
protection et de confort destinés i -emboiter la téte de lutilisateur.

Pour chaque type d'utilisation, les constructeurs ont essayé de
concevoir des casques ayant une configuration spécifique. Mais si
20 beaucoup de perfectionnements ont ainsi &té imaginés, développés et mis
au point, tout n'a pas été fait. En effet,' le confort général des casques
actuels est, somme toute, satisfaisant dans son ensemble, mais il faut
remarquer que le confort du casque au niveau de la nuque de I'utilisateur -
laisse 4 désirer, malgré la présence dans la plupart des casques actuels
25 d'un rembourrage en matériau souple, ou d'une sangle disposée 2
l'intérieur de la partie arriére de la coque, des moyens de réglage assez
complexes et colteux étant alors prévus pour pouvoir é,dapter le
rembourrage ou la sangle 2 la dimension et 2 la forme de la nuque de
I'utilisateur.

o0 La présente invention a pour but d'éliminer les inconvénients des
dispositifs et systémes actuels de tenue et de confort de nuque et propose
un nouveau casque dont la partie arriére de la coque comprend des
moyens d'adaptations élastiques particuliérement simples. L'adaptation a



Protective helmets are already known which are used in various fields and
by diwverse-users, such as cyclists, notorcyclists, firenen,
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présentant une ouverture faciale avant, et est caractérisé en ce que la
portion inférieure arridre de la paroi comprend des moyens de
déformations élastiques, la coque externe principale étant en matériau
déformable. '

Selon des caractéristiques complémentaires, 12 paroi de la coque
extérne est en matiére plastique, ou en matériau composite du type par
exemple constitué d'au moins une couche de fibres de verre et/ou de
carbone et/ou d'aramide ou autre, imprégnée d'une résine
thermoplastique ou thermodurcissable.

La coque exteme principale du casque de l'invention, comprend
plusieurs portions de paroi, 2 savoir, une portion avant supérieure de
paroi prolongée vers l'arridre par une portion arriére supérieure de paroi,
elle-méme prolongée vers le bas par une portion arriére inférieure de
paroi, limitée vers le bas par une bordure inférieure, ladite portion
arriere inférieure de paroi comprenant au moins une ouverture de

découpe, qui avantageusement débouche vers le bas sur la bordure
inférieure.

Selon 'dif_férems modes d'exécution, la portion arriere inférieure
de paroi comprend deux, trois. ou quatre, ou plus, découpes latérales.
ayant la forme d'une fente.

Dans une disposition préférée, le casque de protection comprend
un coussin de nuque retenu dans la coque, en partie par les découpes de
la paroi.

Drautres caractéristiques et avantages de l'invention se dégageront
de la description qui va suivre en regard des dessins annexés qui ne sont
donnés qu'a titre d'exemples non limitatifs.
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so that the padding or the strap can be adapted to the size and shape of

t he user's. -hape- Fhe—obteet—ef—the—pr esent | nvenrtt+or—+Ss—to———
eli m nate.the drawbacks of the current 2 5 devi ces and systens for the

hol di ng and confort of the nape and proposes a new hel net in whi ch

the rear poryigQgnphethe shell includes particularl y si npl e rECEFRISOLI7S

adapt ati on means. The adaptation to the user's nape occurs
automatically, thereby providing it wiBh a confort whi ch had not

been achieved to date. 30 Thus, the protective hel net

according to the invention is of the type including a main out er

shell constituted I g f f

characterized in t tf?gu\f\@ 1 e@ii\ﬂn'} gﬁ%rﬁ{r&g%lre %géﬁ%%%pg;uqqﬁgsg\ﬁ/a?ldef%ncl udes

resilient behilv§§tiRBans, the rral n outer shell

La figure 2 est une vue en perspective avant du casque.

La figure 3 est une vue arriére montrant plus particuliérement
5 linvention.

La figure 4 est une vue partielle en coupe selon IV-1V de la figure
3, mais 2 plus grande échelle, montrant comment se fait l'accrochage du
coussin de nuque.

La figure S est une vue partielle en coupe selon V-V de la figure 3,
10  illustrant comment est réalisée la finition de la bordure inférieure de la

coque.

Les figures 6 et 7 montrent la coque seule, dans une vue avant
.  (figure 6) et dans une vue arriere (figure 7).

La figure 8 est une vue arrire en perspective, tandis que la figure
15 9 montre dans les mémes conditions le coussin de nuque avec ses
moyens d'accrochage.

Les figures 10 2 18 sont des vues arridres similaires 2 la figure 7
représentant 3 une autre échelle et schématiquement neuf variantes
d'exécution possibles données 2 titre d'exemple.

2 Les figures 192, 19b sont des vues similaires aux figures 8 et 9
illustrant une variante d'exécution.

Les figures 20 et 21 sont des vues partielles schématiques
montrant comment pourrait &tre aussi retenue le coussin de nuque.

Notons que pour simpliﬁér les dessins, la jugulaire du casque

]

donnée 2 titre d'exemple et qui est bien connue en soi par ailleurs et qui
peut étre de tout type, n'a volontairement pas été représentée.

Le casque de protection représenté 2 titre d'exemple aux figures 1
i 9, portant la référence générale (1) est notamment un casque pour
pilote d'avion, qui présente un plan longitudinal de symétrie générale (P)



Page - 2- bei ng made of a deformable material .

Accarding to conpl enentary. characteristics, the wall of the outer shell is
- nmade of . plastic, or of a conposite material of the type constituted,
for exanple, by at |east one layer 5 of glass fibers and/or carbon

f.i bers and/ or ) | bers or the like, inpregnated with a PCT/FR95/01759
t hernopl astic gérlat elraflrr%hardeni ng resin.
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qui comprend de fagon connue en soi une coque externe principale (2)
présentant une ouverture faciale avant (3) avec un rembourrage interne
appelé communément calotin (4).

La coque externe principale (2) est constituée par une paroi (5)

5 sensiblement sphérique de plan général vertical de symétrie (P) qui est

réalisée avantageusement en matériau composite du type comprenant un

empilage de couches de fibres de renfort, imprégnées et liées entre elles

par une matrice en résine. Les fibres peuvent étre des fibres de verre,

d'aramide, de Nylon, de polyéthyléne ou de carbone, tandis que la

10 matrice peut é&ure une résine du type thermodurcissable ou
thermoplastique.

La coque exteme principale (2) comprend plusieurs portions de
paroi, 4 savoir, une portion avant supérieure de paroi (6) prolongée vers
I'arriére par une portion arriére supérieure de paroi (7), elle-méme
15 prolongée vers le bas par une portion arriére inférieure de paroi (8), et
comprend, par ailleurs, deux porstions latérales de paroi (93, 9b). La
portion avant supérieure (6) correspond 2 la zone occupée par le front
de l'utilisateur et est limitée par la bordure supérieure (10) de l'ouverture
faciale (3) qui, quant 2 elle, est limitée latéralement par deux bordures
20 latérales (11a, 11b). La portion arrigre supérieure de paroi (7) correspond
3 la zone occupée par la boite crinienne de l'utilisateur, tandis que la
portion arriére inférieure de paroi (8) correspond 2 zone occupée par la
nuque de l'utilisateur. Ajoutons 2 cela que la paroi (5) de la caloue est
limitée vers le bas par une bordure inférieure (12) s'étendant dans un
25 plan général (Q) incliné par rapport au plan horizontal (H) pour
s'étendre vers l'arriere (AR) et vers le haut (HA). Les portions latérales de
paroi (92, 9b) correspondeni aux zones occupées par les oreilles de
'utilisateur et sont limitées vers l'avant par la bordure latérale
correspondante (11a, 11b) de l'ouverture faciale (3) et vers le bas par les

30  extrémités avant de la bordure inférieure (12).

Selon l'invention, la portion arriére inférieure de paroi (8) de la
coque externe limitée vers le bas par la bordure inférieure a2z)
comprend des moyens de déformations élastiques qui permetient un



The main outer shell of the helnet of the invention includes a plurality of

wall portions,  namely an upper—front—wall—portion extended
rearwardl y by an upper rear wall 10 portion, which is itself extended
downwardly by a | ower rear wall portion Iirrited downwardly by a

| ower edge, “ﬁ%%z mer rear wall portion including at |east wrERFRS3OCISY
openi ng whi c vant ageousl y opens downwardly on the |ower edge.

Accordi ng to various enbodi nents, the kower rear wall portion includes two,

three, 15 four, or nore int-shaped | at eral cutouts. In
a preferred arrangenment, the prot ective hel met includes a nape cushion that
IS artially retajned in t
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nuque de l'utilisateur.

Dans le mode d'exécution illustré aux figures 1 2 9 et donné 2 titre

d'exemple, la partie arriere inférieure de la coque comprend ainsi des

5 ouvertures ou découpes (13, 14a, 14b) qui avantageusement débouchent

vers le bas (BA) sur la bordure inférieure (12). Selon le mode d'exécution

illustré par les figures 1 2 9, il est prévu trois ouvertures ou découpes (13,

14a, 14b) ayant la forme de fentes ouvertes sur la bordure inférieure pour

créer ainsi deux languettes déformables (152, 15b) et deux morceaux

10 latéraux de paroi déformables (16a, 16b). La bordure inférieure (12)

comprend donc trois encoches longitudinales (13, 14a, 14b), une encoche

centrale (13) et deux encoches latérales (14a, 14b), donnant de la

souplesse 3 la paroi du casque au niveau ol se trouvent les ouvertures

c'est-3-dire 3 la paroi inférieure arriére (8). Notons que les axes de

15 symétrie générale (X1-X'1, X2-X'2, X3-X'3) des trois fentes (13, 14a, 14b)

s'étendent vers le haut (HA) et avantageusement perpendiculairement 2 la
bordure inférieure (12) sur une longueur (L).

Selon une disposition particuliére, le casque comprend un

coussin de nuque périphérique (17) disposé 2 l'intérieur de la coque au

2 niveau de la bordure inférieure (12). Ce coussin de nuque (17) est

constitué d'un rembourrage en mousse (18) envelop'pé dans un habillage

en tissu (19). Selon une construction préférée, le coussin de nuque (17) est

retenu dans la coque, du moins en partie, par les encoches de

déformation (13, 14a, 14b). A cet effet, il est prévu des saillies (20, 20a,

25  20b) solidaires du coussin de. nuque (17) qui sont destinées 4 coopérer

avec les encoches correspondantes (13, 14a, 14b) pour y éue retenues.

Ainsi, le coussin de nuque (17) est, par exemple, prolongé vers le haut par

une paroi de retenue souple (21) sur laquelle sont fixées les trois saillies

d'accrochage (20, 20a, 20b) comprenant chacune une partie cylindrique

30  (200) dont I'extrémité comprend une collerette de retenue (201), comme
on peut le voir plus particulirement aux figures 4 et 9.

Notons aussi que la partic centrale (170) du coussin de nuque Qan
est avantageusement prolongée latéralement vers l'avant par des
prolongements latéraux (171, 172) qui sont fixés 4 l'intérieur de la coque



20 X O her characteristics and advantages of the invention wll

becone apparent fromthe —description that follows, with reference to
t hé annexed draw ngs which are only provi ded by way of non-limting
exanpl es. Fi gure 1 is an external lateral view of a hel net
according to the, %#ﬂl on; Figure 2 is a fronpcyrresni7ss
perspective view 0 e heI rret Figure 3 is a rear view
nmore particularly showing the invention; 630 Figure 4 is a

partial cross-sectional view along IV-1V of Figure 3, but on a |arger
scal e, showi ng how the fastening of the nape cushion is carried out;

pour y étre fixés 2 la face intérieure située au niveau de la bordure

inférieure (12) et aux bordures latérales (112, 11b) de l'cuverture faciale.

La fixation des prolongements latéraux (171, 172) pouvant se faire par

tout moyen tel que collage, accrochage par bande auto agrippante,
5 clipsage ou autre.

Afin de donner au casque une meilleure présentation et finition
d'ensemble, il est prévu un profilé de finition (22) plus particuli®rement
visible aux figures 1, 3, 4 et 5. Ledit profilé de finition (22) ayant la forme
dun U étant en matiére plastique souple et emboité sur la bordure

10 inférieure (12) en assurant la continuité avec la bordure des trois fentes
(13, 14a, 14b).

Par ailleurs, I'habillage interne de la coque (2) est constitué par
~ un calotin (4), par exemple, en mousse rigide tecouverte d'une couche de
mousse souple de confort et d'un tissu qui assure la décoration interne du
15 casque. Notons aussi que la partie arriére du calotin est prolongée par
une bande de confort arriere (26) réalisée en mousse souple et sous
laquelle est engagée la paroi de retenue (21) du coussin de nuque, comme

cela apparaft plus particuli®rement 3 la figure 4.

Selon le mode d'exécution représenté i titre d'exemple, les
X découpes (13, 14a, 14b) faites dans la paroi (5) de la partie arriére
inférieure (8) de la coque (2) sont au nombre de trois, de méme longueur
et de méme largeur, mais il pourrait en étre, bien entendy, tout autrement
et par éxemple, il pourrait n'y avoir qu'une seule fente (13), comme cela
est illustré 2 la figure 10, ou deux découpes (14a, 14b) tel qu'illustré a la
25 figure 11. Il pourrait, bien évidemment, y avoir plus de trois découpes,
comme selon la réalisation de la figure 12 ou il est prévu quatre découpes
(14a, 14'a, 14b, 14'b).

Par ailleurs, dans les illustrations précédentes, les découpes sont

de méme longueur "L" et de méme largeur "I', mais il pourrait en étre

30 autrement, comme cela est illustré schématiquement par les figures 13, 14,
15 et 16, qui représentent quatre autres variantes possibles. Dans les deux
variantes des figures 13 et 14, les découpes (13, 14a, 14b) ont des



Page -3 - Figure 5'is a partial cross-sectional view al ong
V-V—of Fig 3 jillustrati i

hél met i s obtained; Figures 6 and 7 show the shell al one,
inafront view (Figure 6) and in a rear view 5 (Figure 7);
WO 96/21370 PCT/FR95/01759
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longueurs différentes tandis que dans les variantes de la figure 15, c'est
leurs largeurs qui sont différentes.

Notons aussi que les découpes (13, 14a, 14b, 14'a, 14'b) qui

débouchent sur la bordure -inférieure (12) sont des fentes longitudinales

5 s'étendant vers le haut de la coque, mais il pourrait en étre autrement

" comme cela est, par exemple, illustré aux figures 17 et 18 qui montrent
deux autres mode d'exécution possibles.

Le casque selon l'invention peut, il va de soi, comporter un ou
plusieurs écran facial de protection pivotant tel que, par exemple, illustré
10 et portant la référence (50).

Les figures 19a et 19b illustrent une variante d'exécution selon
laquelle la retenue du coussin de nuque (17) est constituée par des saillies
(20, 202, 20b) qui sont engagées dans des trous correspondants (200, 200a,
200b) réalisés dans la paroi du casque.

15 Par ailleurs, notons que le profilé de finition (22) pourrait
participer 3 la retenue du coussin de nuque (17) en retenant de fagon
active les saillies d'accrochage (20, 20a, 20b). Ainsi, et comme cela est
illustré 3 la figure 20, il peut étre prévu des saillies de retenue (220) sur le
profil de finition (22) destinées 3 retenir la partie cylindrique (200) des

2  saillies d'accrochage (20, 202, 20b) du coussin de nuque (17). La figure 21
représente une variante selon laquelle le profilé de finition comprend
une saillie périphérique (221) destinée 2 retenir la collerette (201) de la
saillie d'accrochage (20, 20a, 20b) des saillies d'accrochage (20, 20a, 20b)
du coussin de nuque.

o

Bien entendu, linvention n'est pas limitée aux modes de
réalisation décrits et représentés 2 titre d'exemples, mais elle comprend
aussi tous les équivalents techniques ainsi que leurs combinaisons.



Figure 8 is a perspective re | ew, whereas Figure 9 shows the nape
cushiion wi th its fasteﬂ l H”L“ ,Um same conditions; 10
Figures 10-18 are rear views e 7 schematically showi ng, on

anot her scal e, nine possible alternatlve enbodi ments provided by way
of exanpl es. Figures 19a, 19b, are views sim | apchppbd S
8 and 9 illust rgﬂ nglgg alternative ' enbodi nent. 15 PCrRRSU

Figures 20 and 21 are partial schematic vigws showi ng how t he nape cushi on
could al so be hel d. '

REVENDICATIONS

1. Casque de protection (1) du type comprenant une coque
externe principale (2) constituée par une paroi (5) présentant une
ouverture faciale avant (3), caractérisé en ce que la portion inférieure

5 arriere (8) de la paroi (5) comprend des moyens de déformations
élastiques (13, 14a, 14b, 14'a, 14'b).

2. Casque de protection (1) selon la revendication 1, caractérisé
en ce que la paroi (5) de la coque externe principale (2) est en matériau
déformable.

10 3.' Casque de protection (1) selon la revendication 2, caractérisé
en ce que la paroi (5) de la coque externe (2) est en mati¢re plastique.

4. Casque de protection (1) selon la revendication 2, caractérisé
en ce que la paroi de la coque externe (2) est en matériau composite.

5. Casque de protection (1) selon la revendication 4, caractérisé

15 en ce que le matériau composite est du type constitué d'au moins une

couche de fibres de verre et/ou de carbone et/ou d'aramide imprégnée
d'une résine thermoplastique ou thermodurcissable. -

6. Casque de protection (1) selon l'une quelconque des
revendications précédentes, caractérisé en ce que la coque externe
2 principale (2) comprend plusieurs portions de paroi, 4 savoir, une
portion avant supérieure de paroi (6) prolongée vers l'arriére par une
portion arrigre supérieure de paroi (7), elle-méme prolongée vers le bas
par une portion ‘arriére inférieure de paroi (8), limitée vers le bas par une
bordure inférieure (12) et en ce que ladite portion arriére inférieure de
paroi (8) comprend au moins une ouverture de découpe (13, 14a, 14b).

O

7. Casque de protection (1) selon la revendication 6, caractérisé
en ce que la découpe (13, 14a, 14b) débouche vers le bas sur la bordure
inférieure (12).



Let's.note that to sinplif

\he chin strap of the hel net
e [T

pro

can be of rany type, has vol lnt@ri

been shown.

aAfact—well known in itself and

The protective hel net shown by way of exarrpl e in Figures 1-9, generally
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aircraft pilot, which has a longitudinal 2 5 general plane of symmetry.
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9. Casque de protection (1) selon la revendication 7, caractérisé
en ce que la portion arriére inférieure de paroi (8) comprend trois
ouvertures ou découpes (13, 14a, 14b) ayant la forme de fentes ouvertes
sur la bordure inférieure, 4 savoir une découpe centrale (13) et deux
découpes latérales (14a, 14b) qui forment ainsi deux languettes

déformables (15a, 15b) et deux morceaux latéraux de paroi déformables
(162, 16b).

10. Casque de protection (1) selon la revendication 9, caractérisé
en ce que les trois découpes (13, 14a, 14b) sont de longueurs égales (L).

11. Casque de protection (1) selon la revendication 9, caractérisé
en ce que la découpe centrale (13) a une longueur différente des
découpes latérales (14'a, 14'b).

12. Casque de protection (1) selon l'une quelconque des
revendications 10 ou 11, caractérisé en ce que les trois découpes ( 13 14a,
14b) sont de largeurs égales (I). '

13. Casque de protection (1) selon l'une quelconque des
revendications 10 ou 11, caractérisé en ce que la découpe centrale (13) a
une largeur différente des découpes latérales (14'a, 14'b).

14. Casque de protection (1) selon l'une quelconque des
revendications précédentes, caractérisé en ce qu'il comprend un coussin
de nuque (17) retenu dans la coque, en partie par les découpes de la
paroi (13, 14a, 14b).

15. Casque de protection (1) selon la revendication 14, caractérisé
en ce qu'il est prévu au moins une saillie (20, 20a, 20b) solidaire du
coussin de nuque (17) qui est destinée i coopérer avec l'une des
découpes correspondantes (13, 14a, 14b) pour y étre retenue.

havi ng
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The fibers can be



Page "-'4-, : carbon fibers, while the matri x can be a thernohardenable
or .therpopl astic type of resin. The main outer shell (2)

i ncl udes wo9an1arity of wall portions, nanely, an upper froRET/FRISOITSI wal |
portion (6) extended rearwardly by an upper rear wall portion (7), which is
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itself




5 extended downwardly by a | ower rear wall portion (8), and further

incl udes two | ateral wall portions (9a, 9b). The upper front wall
portion (WpesR17eésponds to the zone occupi ed by the Hawrtesatsef t he
user and is limted by the upper edge (10) of the facial opening (3) which,
inturn, is limted laterally by two | ateral edges (1la, 11b). The upper

rear wall portion (7) co;gzégpnds to the zone occupi ed by the skul
of 't he user, whereas the | ower rfwall 10  portion (8) corresponds to
the zone occupi ed by the nape of the user. In addition, the wall (5)
of the upper part is limted dowmmwardly by a | ower edge (12) extending in a
gener al plane (Q inclined with reggect to the horizontal plane(H)to
extend toward the rear (AR) and t olard tgqé%op (HA)2 The lateral
wal | portions (9a, 9b) correspond to the zan c€upi ed the ears
or r espondi | at er al edge

of the user and are @e@forwardly by the
(11a, 11b) 15 of the Tacial opening

of the | ower edge (12).

| ower rear wall portion (8) of th
the | ower edge (12) includes re
accurate adjustnent and a wear)
user's nape.

rd

by-t he front ends
! ntion, the
downwar dl y by
i ch\enabl e an

he zone of the

Accorfding to
outer shel| limted
| i ent bendi ng neans
ng confort forlthe




20, T . In the enbodinent illustrated in Figures 1-9, and provided

by. way .of exa t he | ower rear portion of the she us .Lncl udes
openi ngs WP ? ﬁ’anfsaﬁts (13, 14a, 14b) which advant ageoué+§ﬁ€?§zﬂjlq9oward

the bottom (BA) on the | ower edge (12). According to the enbodi ment
illustrated in Figures 1-9, thregsr eznings or cutouts (13, 14a, 14b) are
provi ded 25 whi ch have the f 2; f open slits on the | ower edge to
create two deformabl e tongues (15a, 15b) and two deformabl e | ateral
wal | pieces (16a, 16b). The | ower edge (12) therefore i ncl udes thee
| ongi tudi nal notches (13, 14a, 14b), one central cutout (13) and two

| at er al cutouts (14a, 14b), providing flexibility to the wall of the
hel met in the area wher kgt openi ngs. are |ocated, i.e., at the rear
| ower wall (8). Let's ﬂ ﬁit t he axes g% general 30 symretry (X1-X 1,
X2-X 2, X3-X 3) of the three slits (13 a, 14b) etend toward the top
(HA) and advant ageously perpendic t ower edge (12) along a

l ength (L).

9
S 9%

e

FIG 7 |

16b




Page’ -'5- According to a particular arrangenent, the hel net

i ncl udes a peripheral nape cushion (17) arranged within the shell at
t he | evel weX96t21370 ower edge (12). This nape cushion (17) i sPCI/FR9S01759
constituted by a foam padding (18) wapped in a fabric covering (19).
According to a preferred construction, the nape cushion (17) is held
in the shell, at |east partially4by§ he 5 bendi ng notches €13, 14a,
14b). To this end, projections (20, 20a, 20b) affixed to the nape

cushion (17) are provided and are adapted to cooperate with the

correspondi ng notches (13, 1 4a, 14b) to be held therein. Thus, the
nape cushi on (17)ff?’ for exanpl e, extended meardly by a flexible
retaining wall (21) g% ich the three fastehing projections (20, 20A, 20b)

are

2 | -8

) \\\ | 164

13q 140

b 14b |
15b 15a

16b

FIG 9

72
171



fixed,” each including a cyIindriCaI portion (200) whose end includes a
ret.ai ning flange 10 (201), as can be seen nore particularlg in F;gures 4

and 9. WO 96/21370 Let's note also that the central por AV of
t he nape cushion (17) is advant ageously extended laterally toward
the front by lateral extensions (171, 172) that are fixed within the
shell in order to be attached to t2§ jnner surface |located at the | evel of
the 15 | ower edge (12) and to th ygﬁkral edges (1lla, 11b) of the facial
opening. The fixing of the - lateral extensions (171, 172) can be
carried out by any neans, such as gluing, fastening by sel f-gripping
band, clipping or the |ike. ' To provide the helnmet with a
better appearance and overall finish, a finishing 2 0 portion(22)
visible nore _particularly in Figures 1, 3, 4 and 5, is provided. Said
fi ni shi ng Fp pdQrion (22) is U shaped anf {r§de?qf a flexible plastic
material and is nested on the | ower edge (12), while ensuring
continuity with the ePge of the three slits (13, 14a, 1fb).

7 2 | 7 : 2

’




Furthéroore, the inner lining of the shell (2) is constituted by an upper
part (4), for 2 5 exanpl e, made of a rigid foamcovered with a | ayer of
confort fWO%BLFOf oam and of a fabric whi ch ensur es PEEFRIVME7Hal
decoration of the helnmet. Let's note also the rear -portion of the

upper part is extended by a rear confort band (26) nade of a flexible foam
and under which " the retainiggymézl (21) of the nape cushron is
engaged, as appears nore particula iN Figure 4. 30

According to the enbodi rent shown by way of exanple, the cutouts (13, 14a,
14b) made in the wall (5) of the lower rear portion (8) of the shel
(2) are three in nunber and ' '

FIG 14 FIG 15

1Y 12 14 a




Page’ ' 6- have the sane |l ength and the sane width, but, of course, it
toul d be otherwi se and, for exanpl e, there could be onay one slit
FROSIOL3) |

(13) as WO ated in Figure (10), or two cutouts (14a,F as
illustrated in Figure 11. O course, there'could be nore than three
cutouts, ~according to the enb t of Figure 12 where four cutouts
(14a, 14'a, 14b, 14'b)are pr ov Furthernore; in
-t he preceding iIIustrations t he cut outs have the sane |length "L" and

the same width "1", but it coul d be ot her wi se, as ts schematically shown in
Fi gures 13, 14, 15 and 16, which repr t r other possible

vari ations. Inf:rlrgt%variations of Fi gureaceia {&O _ :

| 2

w)
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10 . 13 and 14, the cutouts (13, 14a, 14b) have different |engths, whereas

“in the variations of Figure 15, it is their wdths that are

di f'f erent Let's note also that the cutouts (13, 14a, 14b,
‘14"a, 14'b) that open on the | ower edge (12) are longitudinal slits
extending toward the top of the shell, but it could be otherw se, 15 as
Is illustrated, for exanple, in Figures 17 and 18, which show two ot her
possi bl e enbodi ments. Page -1- |t is understood that the
hel met according to the invention can conprise one or nore pi voti ng

facial proIMPROVEMENTIAasHEAMET HAVING RESK/IENTEBENBING MBANS INr
exanpl e, as 20 il a Figures 19a _and 19b
illustrate anot herTgﬁuibﬁﬁ’#mé%gmﬁN QE JHE SEH kb THEREOF

(e @)

The present invention is related to an improvement to a helmet, and more specifically
5  ahelmet whose outer shell includes resilient bending means in its lower rear portion. The
helmet is more especially adapted to be worn by aircraft and helicopter pilots, but non

exclusively, since the invention can be used for any type of helmet.

Protective helmets are already known which are used in various fields énd are worn
10 by diverse users, such as cyclists, motorcyclists, firemen, skiers and others, such as aircraft.
and helicopter pilots. All of the current helmets, irrespective of their use, include a generally
sphere-shaped rigid outer shell including a 'facial opening, and whose cavity thus formed
includes protective and comfort padding elements adapted to nest the user’s head.

15 For each type of utilization, manufacturers have attempted o design helmets having
a specific configuration. But although me;ny improvements have thus been envisioned,
developed and implemented, all has not been accomplished. I:fdeed, the general comfort
of the current helmets is fairly satisfactory as a whole, but it must be noted that the comfort
of the helmet at the level of the user’s nape leaves a lot to be desired, in spite of the presence |

20  inmost current helmets of padding made of flexible material, or of a strap arranged within

| the rear pértion of the shell, fairly complex and costly adjusting means then being provided
so that the padding or the strap can be adapted to thé size and shape of the user’s nape.

The object of the present invention is to eliminate the drawbacks of the current
25  devices and systems for the holding and comfort of the nape and proposes a new helmet in
which the rear portion of the shell includes particularly simple resilient adaptation means.

The adaptation to the user’s nape occurs automatically, thereby providing it with a comfort
which had not been achieved to date,

30 Thus, the protective helmet according to the invention is of the type including a main
outer shell constituted by a wall having a front facial opening, and is characterized in that

the lower rear portion of the wall includes resilient bending means, the main outer shell



t he r.etention of the nape cushion (17) is constituted by projections (20,
'20a,* 20b) that are engaged in correspondi ng hol es (200, 200a, 200b)
fmade in the wall of the helnet. 25 Furthernore, let's note
that the finishing portion could participate in the retention of

t he nape cushion (17) by actively retaining the fastening projections (20,
20a, 20b). Thus, as illustrateghd n-Fi gure 20, one can provide
retaining projections (220) on the finishing portion (22) that are
adapted to I landr i ion (200) of the fastening projections
30 (ZOJQ%ESF&Q§B§XgéL gﬁﬁgﬁgﬁ%ﬁshion (17). Figure 21 shows a variation
according to which the - finishing portion includes a peripheral
projection (221) adapted to retain the flange (201): of t he

f ast eni ng pr oj ecAcending2g corrplgmendi) chefactamsticiape vealkef thp outer shell is made of

plastic, or of 2 composite material of the type constituted, for example, by at least one layer

—+
-

5  of glass fibers and/or carbon fibers-and/or aramid fibers or the like, impregnated with a

thermoplastic or thermohardening resin.

The main outer shell of the helmet of the invention includes a plurality of wall

portions, namely, an upper front wall portion extended rearwardly by an upper rear wall

10  portion, which is itself extended downwardly by a lower rear wall portion limited
downwardly by a lower edge, said lower rear wall portion including at {east one notch

opening which advantageously opens downwardly on the lower edge.

According to various embodiments, the lower rear wall portion includes two, three,

15  four, or more slit-shaped lateral cutouts.

In a preferred arrangement, the protective helmet includes a nape cushion that is
partially retained in the shell by the cutouts of the wall.

20 Other characteristics and advantages of the invention will become apparent from the
description that follows, with reference to the annexed drawings which are only provided

by way of non-limiting examples.

Figure 1 is an extemnal lateral view of a helmet according to the invention;

25
Figure 2 is a front perspective view of the helmet;
Figure 3 is a rear view more particularly showing the invention;
30 Figure 4 is a partial cross-sectional view along IV-1V of Figure 3, but on a larger

scale, showing how the fastening of the nape cushion is carried out;



Page -7- . O course, the invention is not linited to the
' enbodi nents descri bed and shown by way of exanples, but it also

includes all the technical equivalents as well as their conbi nat i ons.
"5

Page -3-
Figure 5 is a partial cross-sectional view along V-V of Fig. 3, illustrating how the
finish of the lower edge of the helmet is obtained;

Figures 6 and 7 show the shell alone, in a front view (Figure 6) and in  rear view '

5 (Figure 7);

Figure 8 is a perspective rear view, whereas Figure 9 shows the nape cushion with

it fastening means in the same conditions;

10 Figures 10-18 are rear views similar to‘Figure 7 schematically showing, on another

scale, nine possible alternative embodiments provided by way of examples.

Figures 19a, 19b, are views similar to Figures 8 and 9 illustrating an alternative
embodiment. |
15
Figures 20 and 21 are partial schematic views showing how the nape cushion could
also be held. '

Let’s note that to simplify the drawings, the chin strap of the helmet providcd by way
20  of example, which is in fact well known in itself and can be of any type, has voluntarily not

been shown.

The protective helmet shown by way of example in Figures 1-9, generally designated
by the reference (1) is especially a helmet for an ajrcraft pilot, which has a longitudinal
25  general plane of symmetry (P) which includes, in a known manner, 8 main outer shell (2)

having a front facial opening (3) with an internal padding commonly referred to as the upper
part (4). '

The main outer shell (2) is constituted by a substantially spherical wall (5) with a
30 generally vertical plane of symmetry (P) that is advantageously made of a composite
material including a stacking of layers of reinforcing fibers impregnated and connected to

one another by a resin matrix. The fibers can be glass, aramid, Nylon, polyethylene or



Page' -8 - ' . CLAI NB
‘1. - Protective helmet (1) of the type including a main outer shell (2)
‘constituted

Page -4-

carbon fibers, while the mattix can be a thermohardenable or thermoplastic type of resin.

The main outer shell (2) includes a plu:ality- of wall portions, nainely, an upper front.
wall portion (6) extended rearwardly by an upper rear wall portion (7), which is itself
5  extended downwardly by a lower rear wall portion (8), and further includes two lateral wall
portions (92, 9b). The upper front wall portion (6) corresponds to the zone occupied by the
forehead of the user and is limited by the upper edge (10) of the facial opening (3) which,
in turn, is limited laterally by two lateral edges (112, 11b). The upper rear wall portion (7)
corresponds to the zone occupied by the skull of the user, whereas the lower rear wall
10  portion (8) corresponds to the zone occupied by the nape of the user. In addition, the wall
(5) of the upper part is limited downwardly by a lower edge (12) extending in a general
plane (Q) inclined with respect to the horizontal plane(H)to extend toward the rear (AR) and
* toward the top (HA). The lateral wall portions (94, 9b) correspond to the zones occupied by
the ears of the user and are limited forwardly by the corresponding lateral edge (11a, 11b)

15  of the facial opening (3) and downwardly by the front ends of the lower edge (12).

According to the invention, the lower rear wall porticn (85 of the outer shel! limited
downwardly by the lower edge (12) includes resilient bending means which enable an
accurate adjustment and a wearing comfort for the helmet in the zone of the usei"s nape.

20

In the embodiment illustrated in F igures 1-9, and provided by way of example, the

lower rear portion of the shell thus includes openings or cutouts (13, 14a, 14b) which

~ advantageously open toward the bottom (BA) on the lower edge (12). According to the

embodiment illustrated in Figures 1-9, three openings or cutouts (13, 14a, 14b) are provided

25  which have the form of open slits on the lower edge to create two deformable tongues (15a,

15b) and two deformable lateral wall pleces (16a, 165). The lower edge (12) therefore

includes thee longitudinal notches (13, 14a, 14b), one central cutout (13) and two lateral

cutouts (14a, 14b), providing flexibility to the wall of the helmet in the area where the

openings are located, i.e., at the rear.lower wall (8). Let’s note that the axes of general

30 symmetry (X1-X'1, X2-X’2, X3-X’3) of the three slits (13, 14a, 14b) extend toward the top
(HA) and advantageously perpcndiculaﬂy to the lower edge (12) along a length (L).



by a'‘wall (5) having a front facial opening (3), characterized in that the
rear |lower portion 5 (8) of the wall (5) includes resilient bending
means (13, 14a, 14b, 14'a, 14'Db), 2. Protective hel net
(1) according to claim1, characterized in that the wall (5) of the
main outer shell (2) i's nade out of a deformable material . 10

3. Protective helmet (1) accordingpbhgeckgim 2, characterized in that the
wal I (5) of the outer shell (2) s nade out of a plastic naterial.

4. Protective n the
wal | of : t&& Pﬂgg?hﬂgmﬁglgh%%?ho‘ngﬂ%%%ﬁ%gﬁte ma r|a 15
5.

Pr ot eQI”I)‘éﬁaﬁg&imﬂﬂnﬁ ﬂ’t)é shﬂbﬁl’ﬂﬁh lege! opthellewen edge (129 ThiseHaipgREshibn (Watts t he

10

15

20

25

30

constituted by a foam padding (18) wrapped in a fabric covering (19). According to 2
preferred construction, the nape cushion (17) is held in the shell, at least partially, by the
bending notches (13, 14, 14b). To this end, PIoj ectioné (20, 202, 20b) affixed to the nape
cushion (17) are provided and are adapted to cooperate with the corresponding notches (13,
14a, 14b) to be held therein. Thus, the nape cushion (17) is, for example, extended upwardly
by a flexible retaining wall (21) on which the three fastening projections (20, 204, 20b) are
fixed, each including a cylinct:ical portion- (200) whose end includes a retaining flange
(201), as can be seen more particularly in Figures 4 and 9.

Let’s note also that the central pbrﬁon (170) of the nape cushion (17) is
advantageously extended laterally tdward the front by lateral extensions (171, 172) that are
fixed within the shell in order to be attached to the inner surface located at the level of the
lower edge (12) and to the lateral edges (11a, 11b) of the facial opening. The fixing of the
lateral extensions (171, 172) can be carried out by any means, such as gluing, fastening by

self-gripping band, clipping or the like.

To provide the helmet with a better appearance and overall finish, a finishing
portion(22) visible more particularly in Figures 1, 3, 4 and 5, is provided. Said finishing
portion (22) is U-shaped and made of a flexible plastic material and is nested on the lower
edge (12), while ensuring continuity with the edge of the three slits (13, 14a, 14b),

Furthenmore, the inner lining of the shell (2) is constituted by an upper part (4), for
example, made of a rigid foam covered with a layer of comfort flexible foam and of a fabric

which ensures the internal decoration of the helmet. Let’s note also the rear portion of the

upper part is extended by a rear comfort band (26) made of a flexible foam and under which

the retaining wall (21) of the nape cushion is engaged, as appears more particularly in Figure
4,

According to the embodiment shown by way of example, the cutouts (13, 143, 14b)
made in the wall (5) of the lower rear portion (8) of the shell (2) are three in number and



_conposite material is of the type constituted by at |east one |ayer of

gl ass fi bers and/or carbon fibers and/or aram d fibers inpregnated
.wWith a thernoplastic or thernohardening resin. 20

6. Protective helnmet (1) according to any of the preceding clains,
characteri zed in that the main outer shell (2) includes a plurality
of wall portions, nanely, an upper front wal | portion (6) extended
rearwatdly by an upper rear wall porpaga (8}, which is itself

ext ended downwardly by a lower rear wall portion (8)linmited downwardly by a

| ower edg av%qhe sarhd 2on ggd ke dahifed witilh, Chut, WFRJourse At cemm Ibe pBtigrivse doid) for
I ncl udes a east one tout openi ng (13, 4a, 14Db).

7. Pr otegainiples tHied ¢dorld belgnip onosliti(18) ab i iihstrated & Flghar(b@t ertwoatauts (lAat t he
cut out (13, - 14a, 14b) opens_downwardly elo e .

8. Pr ot kb, seeiliustaied lelﬁlg‘d{?cbfdl%cqués \Aﬁéﬁf?n‘-‘?‘?lgcl??a?‘ﬁiet ﬁ’%‘ztg{?% ?‘I&?‘H t he
| ower according to the embodiment of Figure 12 where four cutouts (14a, 14'a, 14b, 14'b)are

5  provided.

Furthermore, in the ﬁreceding illustrations, the cutouts have the same length “L” and

the same width “I”, but it could be otherwise, as is schematically showzi in Figures 13, 14,

15 and 16, which represent four other poss_iﬁe variations. In the two variations of Figures

10 13 and 14, the cutouts (13, 14a, 14b) havg different lengths, whereas in the variations of
Figure 15, it is their widths that are different.

Let’s note also that the cutouts (13, 14a, 14b, 14'a, 14'b) that open on the lower edge

(12) are longitudinal slits extending toward the top of the shell, but it could be otherwise,

15  as is illustrated, for example, in Figures 17 and 18, which show two other possible
embodiments.

It is understood that the helmet according to the invention can comprise one or more

pivoting facial protective screens designated by the reference numeral (50), for example, as
20  illustrated.

Figures 19a and 19b illustrate another alternative embodiment according to which
the retention of the nape cushion (17) is constituted by projections (20, 20a, 20b) that are
engaged in corresponding holes (200, 200a, 200b) made in the wall of the helmet.

25

Furthermore, let’s note that the finishing portion could participate in the retention
of the nape cushion (17) by actively retaining the fastening projections (20, 20a, 20b). Thus,
as illustrated in Figure 20, one can provide retaining projections (220) on the finishing
portion (22) that are adapted to hold the cylindrical portion (200) of the fastening projections

30 (20,202, 20b) of the nape cushiqn (17). Figure 21 shows a variation according to which the
finishing portion includes a peripheral projection (221) adapted to retain the flange (201) of
the fastening projections (20, 20a, 20b) of the nape cushion.



rear.wall portion (8)includes two lateral cutouts (14'a, 14'D).

Page - 9- 9. Protective helnmet (1) according to claim?7,
.characterized in that the | ower rear wall portion (8)includes three
openi ngs or cutouts (13, 14a, 14b) having the form of

Page -7-

Of course, the invention is not limited to the embodiments described and shown by

way of examples, but it also includes all the technical equivalents as well as their

combinations.



open .sI'i't's on the |ower edge, nanely, one central cutout (13) and two
Iatera,,QuLoul_s—QMa/— 14b) which thus formtwo deformabl e tongues

(15 a, 15b) an mable lateral wall 5 pi eces (16a, 16b).
Pr‘ “ﬁﬁu 1) according to claim9, characterized in that the
three

1l4a, 14b) have the sane |l ength(L). 10
Protectlve hel rret (1) according to claim9, characterized in that the
central cutout (13) has a different length than the lateral cutouts
(14'a, 14'Db). _ 12. Puge ecB4 ve helnet (1) according to any
of claims 10 or 11, characterized in that the three cutouts (13,
1l4a, 14b) have the sane width.(1). CLAIMS
1. Protective helmet (1) of the type including a main outer shell (2) constituted

by a wall (5) having a front facial opening (3), characterized in that the rear lower portion
5 (8) of the wall (5) includes resilient bending means (13, 14a, 14b, 14'a, 14'D),

2. Protective helmet (1) according to claim 1, characterized in that the wall (5)
of the main outer shell (2) is made out of a deformable material.

10 3. Protective helmet (1) according to claim 2, characterized in that the wall (5)
of the outer shell (2) is made out of a plastic material.

4, Protective helmet (1) according to claim 2, characterized in that the wall of
the outer shell (2) is made out of a composite material.

15
5. Protective helmet (1) according to claim 4,. characterized in that the
composite material is of the type constituted by at least one.'layer of glass fibers and/or
carbon fibers and/or aramid fibers impregnated with a thermoplastxc or thermohardening
resin. '
20

6. Protective helmet (1) according to any of the preceding ¢laims, characterized
in that the main outet shell (2) includes a plurality of wall portions, namely, an upper front
wall portion (6) extended rearwardly by an upper rear wall portion (7), which is itself
extended downwardly by a lower rear wall portion (8)limited downwardly by a lower edge

25  (12), and in that said lower rear wall portion (8) includes at least one cutout opening (13,
14a, 14b).

7. Protective helmet (1) according to claim 6, characterized in that the cutout
(13, 14a, 14b) opens downwardly on the lower edge (12).
30

.8, Protective helmet (1) according to claim 7, characterized in that the lower
rear wall portion (8)includes two lateral cutouts (14'a, 14'b).



IS . ,_,_,13_—_—Ppe{ective hel met (1) accor di ng to any of clainms 10

I1l, characterized in at the central cutout (13) has a different
wi dth than“mummlﬁ“mﬁmuts (14 a, 14'b). 14,
Protective ding to any of the preceding clains,
characterizéd 20 in that it includes a nape cushion (17) partially held
in the shell by the cutouts (13, 14a, 14b) of the wall.
15. Protective helnmet (1) according to claim 14, characterized in that at
| east one projection (20, 20a,pxe)-affixed to the nape cushion (17)
I's provided and is adapted to 25 cooperate with one of the correspondi ng

cutouts (13, lda 140p.ok&aiive nbreledl (1)HRESGHTR to claim 7, characterized in that the lower
rear wall portion (8)includes three openings or cutouts (13, 14a, 14b) having the form of ,
open slits on the lower edge, namely, one central cutout (13) and two lateral cutouts (14a, ﬂ
14b) which thus form two deformable tongues (153, 15b) and two deformable lateral wall
5  pieces (16a, 16D). ) "

10. " Protective helmet (1) according to claim 9, characterized in that the three
cutouts (13, 14a, 14b) have the same length (L).
10 11.  Protective helmet (1) according to claim 9, characterized in that the central
cutout (13) has a different length than the lateral cutouts (14'a, 14'b).

12.  Protective helmet (1) according to any of claims 10 or 11, characterized in
that the three cutouts (13, 14a, 14b) have the same width (1).
is
13.  Protective helmet (1) according to eny of claims 10 or 11, characterized in
that the central cutout (13) has a different width than the lateral cutouts (14'a, 14'b).

14.  Protective helmet (1) according to any of the preceding claims, characterized

20  inthatit includes a nape cushion (17) partially held in the shell by the cutouts (13, 144, 14b)
of the wall.

15.  Protective helmet (1) according to claim 14, characterized in that at least one
projection (20, 20a, 20b) affixed to the nape cushion (17) is provided and is adapted to
25  cooperate with one of the corresponding cutouts (13, 14a, 14b) to be held therein.
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(57) Abstract

A protective helmet (1) including a main outer shell (2) consisting of

a wall (5) with a front facial opening (3). The lower rear portion (8) of the
wall (5) includes resilient bending means (13, 14a, 14b, 14’a, 14°b).

(57) Abrégé

Casque de protection (1) du type comprenant une coque exteme
principale (2) constituée par une paroi (5) présentant une ouverture faciale
avant (3), caractérisé en ce que la portion inférieure arridre (8) de la paroi (5)
comprend des moyens de déformations €lastiques (13, 14a, 14b, 14°a, 14'b).




