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My invention has for its object articles made out of 
sheets of semi-rigid synthetic material, such as that sold 
under the registered trade name Rhodoid, or the like, said 
articles being obtained through deformation of previously 
cut sheets and the shaping of which is obtained through bending and twisting. 
My invention is applicable chiefly to the shells adapted 

to form a head-gear or helmet protecting the wearer's 
head against cold and unclement weather, said helmet 
enclosing the wearer's head and engaging the wearer's 
shoulders as described in my copending application claim 
ing priority of my French patent filed on December 18, 
1956 and published under No. 1,163,519 (U.S. Ser. No. 
648,252 and 732,402, now U.S. Patent Numbers 2,988,749 and 2,989,049, respectively). 
The articles obtained in this manner show the drawback 

of being very brittle when subjected to cold. As a matter 
of fact, the thickness of the sheet used is limited, so as 
to provide the yieldingness ensuring a sufficient bending 
capacity, said thickness being, for instance, equal to 940 
of a nam. But, it is found that under the action of the 
Shocks transmitted to such a sheet, either directly or in 
directly, the inner edges of the reentering sections of the 
cut out outline cf the sheet may lead to initiating cracks, 
since the inner strains produced by the deformation are maximum along said edges. 
The free edges of the deformed semi-rigid sheets, such, 

for instance, as those surrounding the openings of the 
shell are also liable to crack and the same is the case for 
the sections weakened by rivets and which may, under the 
action of the tensioning stresses transmitted to them, break 
open the sheet between its edge and a rivet or between 
Successive rivets. 
Now, my invention has for its object to glue or other 

wise secure over the semi-rigid sheet before it is deformed 
reinforcing strips extending along the edges of the cut out 
parts forming a reentering angle in the outline of the sheet 
to be shaped; each reinforcing strip is constituted by a 
layer of synthetic material, the thickness of which is sub 
stantially equal to that of the actual sheet, while the 
breadth of each reinforcement is at a maximum at a point 
in registry with the point of the cut out part showing a 
minimum radius of curvature, such as, for instance, the 
bottom of the cut out parts forming a reentering angle. 
The breadth of said reinforcements is variable and ranges 
Substantially between 6 and 12 mm. According to a 
further feature of my invention, these reinforcements or 
supplementary reinforcements surround at least the por 
tions of the edges of the rivet holes subjected to the 
highest straining and they extend also at least partly along 
the free deformed edges of the sheet. 
I have found that the articles made of a shaped semi 

rigid sheet secured by rivets, chiefly a sheet of the mate 
rial sold under the above-mentioned registered trademark 
Rhodoid and including such reinforcements, are mechan 
ically very resistant and do not break under the action of 
shocks. 
In the case of rivet holes, the reinforcements, even if 

they surround only partly said rivet holes, increase the 
rigidity of the part of the hole edge which is not reinforced 
and absorb the stresses transmitted to the latter and to 
which said non-reinforced part is thus subjected. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

2 
My invention has also for its object, by way of novel 

articles of manufacture, the articles made of semi-rigid 
sheets of synthetic material and, chiefly, head-gear shells 
serving as helmets for protection against cold weather and 
including reinforcements constituted by a layer of syns 
thetic material glued chiefly along the edges of the re 
entering angles formed along the outline cut in the sheet 
forming the article considered as also along the parts of 
the sheet which are weakened and its free deformed edges. 

will now describe an embodiment of my invention 
as applied to a protecting head-gear shell, reference being 
made to the accompanying drawings, wherein: - 

F.G. 1 is a perspective view of the head-gear shell pro 
vided with reinforcements. 

FIG. 2 is a view from above, on a reduced scale, of the 
sheet of Rhodoid material provided with its reinforce 
ments before its final deformation into the shape illus 
trated in FIG. 1. 
The protecting shell or helmet illustrated in F.G. 1 

forms a transparent casing surrounding the wearer's head 
and engaging, through its lower open end, the wearer's 
shoulders and the upper part of his back and of his chest, 
the arrangement including furthermore in its front section 
ports 11 which allow the outer air required for breathing 
purposes to enter the helmet. 
The arrangement is held in position by elastic bands i2 

adapted to pass underneath the wearer's armpits, said 
bands terminating with rings 13 engaging hooks 14 secured 
at 15 to the shell in the vicinity of its lower edge along 
the lateral front and rear portions of the latter. 
The shell illustrated, of a generally ovoid shape, is 

obtained starting from a semi-rigid sheet of transparent 
synthetic material, such as that sold under the registered 
trademark Rhodoid, the thickness of which sheet is equal 
to about 340 of a mm. Each sheet is cut out so as to 
produce a surface i6 adapted to form the front of the 
shell together with the adjacent sections of the side wall. 
The lower part of the front surface is turned inwardly, 
as provided by the cuts i7 which allow an overlapping 
of the edges of the cuts which are held in position through 
the introduction in the perforations 18 of rivets or the 
like securing means. The aerating ports 11 are provided 
in said surface 6 in the vicinity of the cuts 7 and be 
tween the latter. 

In prolongation of the central part of said surface 6 
and opposite cuts 7, the sheet is cut and forms a surface 
19 of a generally hexagonal shape, the deformation of 
which provides a connecting surface between the front 
lateral surface 6 and a surface 20 forming the parietal 
section of the shell. The surface 20 is substantially rec 
tangular. The assembly of the surface 19 with the upper 
edge of the surface ió is obtained through registration 
between the openings 21 through which rivets or the like 
extend to hold the surfaces fast together. Similarly, the 
assembly between the rear oblique edges of the surface 
19 and the front transverse edges of the parietal surface 
20 is provided through openings 22 and corresponding 
securing means. - 

The sides of the parietal surface 20 are connected with 
the lateral outer sections of the surface ió through se 
curing thereof together in registry with the openings 23 
which are caused to register in said surfaces. It is how 
ever obvious, from a mechanical standpoint, that this 
securing together of the surfaces provides only a pseudo 
cylindrical deformation of the elements, which leads to 
only negligible internal stresses with reference to the 
pseudo-spherical deformations arising upon registration of 
the openings 22 and of the openings 22 for insertion of 
securing means therethrough. 

In its rear section, the shell is made in a similar manner 
and the parietal surface 20 extends into a surface 24 
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in the shape of an irregular hexagon which, in its turn, 
is rigid with a further surface 25 adapted to form the rear 
porticn of the shell. The surface 24 is subjected, after 
securing of its front edges through the openings 25 with 
the rear edges of the parietal surface 29 and through 
the openings 27 of its rear edges with the cooperating 
edges of the rear surface 25, to a pseudo-spherical defor 
mation producing a substantial inner straining. In con 
radistinction, the connections through rivets or the like 
28 extending in cooperating perforations in the lateral 
sections of the parietal surface 29 and the front lateral 
edges of the rear surface 25 and through the rivets pass 
ing through the openings 29 in the rear lateral sections of 
the front surface i5 and the lateral sections of the rear 
surface 25 produce only pseudo-cylindrical deformations 
and, consequently, reduced internal stresses. . 
The internal strains appearing in the surfaces thus con 

stituted are at a maximum at the apices of the cuts pro 
viding for a connection between a pseudo-spherical sur 
face and another pseudo-spherical surface having two 
radii of curvature or a pseudo-cylindrical surface having 
a single radius of curvature. 

in the embodiment described, the brittleness ascribable 
to such internal strains results in the formation of initiat 
ing breaks at the bottom of the cuts 7, on the one hand 
and, on the other hand, in the bottom of the angle sepa 
rating the surface 9 from the other surfaces 6 and 26 
and the surface 24 from the surfaces 26 and 25. 

In order to cut out such initiating breaks and the dam 
age which may occur in the case of fortuitous shocks, 
there are provided, in conformity with my invention, re 
inforcements constituted by strips cut in a semi-rigid 
sheet of plastic material, such the Rhodoid referred to 
hereinabove, having a thickness of about 940 of a mm., 
said strips being glued to outwardly facing areas of the 
main sheet. 
At the inner end of each cut 17 is thus glued an arcuate 

strip 30, while, at the apex of the reentering angles be 
tween the surfaces 19 and 16 or 20, on the one hand, and 
between the surfaces 29 and 24 or 25, on the other hand, 
reinforcing strips 31 are positioned. The breadth of the 
strips 3 varies between 6 and 12 mm. and it reaches a 
maximum in registry with the apices of the corresponding 
angles. Said reinforcing strips 31. Surround also, at least 
partly, on the side of the sheet with which they are rigid, 
the openings or perforations 21, 22, 26 and 27 adapted 
to be engaged by rivets or the like connecting means. 
Similar reinforcements in the shape of Strips 32 extend 
also along the lower lateral edges of the front section, or 
surface 16. 

After the final assembly, two reinforcements 34 (FIG. 
1) are glued inwardly and along the lower edge in registry 
with the line of connection between the front and rear 
Surfaces. 
As clearly shown in FIG. 1, the reinforcements, as also 

the surfaces rigid therewith, are subjected, upon assembly, 
to an intense mechanical deformation, chiefly in registry 
with their broadest cross-section, but the considerable 
thickness obtained through their superposition over the 
actual main sheet prevents the initiation of cracks and 
breaks and ail the more so by reason of the Superposition 
and gluing together of independent layers. It should be 
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remarked that such an extra thickness, if extended through 
out the surface of the main sheet, would prevent the 
pseudo-spherical and pseudo-cylindrical deformations in 
herent to the shaping of the article. 
Of course, the embodiment disciosed by way of example 

is capable of various modifications within the scope of 
the accompanying claims, while the method described for 
producing a helmet or head-gear is applicable, as well, 
within the scope of said claims, to various types of articles. 
What I clainia is: 
1. A head-protecting helmet to encompass the head 

comprising an elongated sheet of semi-rigid synthetic 
material including a first section defining a substantially 
rectangular configuration, a second section defining a sub 
stantially hexagonal configuration, a third section defin 
ing a substantially rectangular configuration, said second 
section being interposed between said first and third sec 
tions along common sides therebetween and having re 
entering angles between the free sides of said second 
section and outward extensions of the common sides of 
the first and third sections, a fourth section defining a 
substantially hexagonal configuration, a fifth section de 
fining a substantially rectangular configuration, said fourth 
section being interposed between said third and fifth Sec 
tions along common sides therebetween and having re 
entering angles between the free sides of said fourth Sec 
tion and outward exensions of the common sides of the 
third and fifth sections, reinforcing strips of Semi-rigid 
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material having a thickness substantially equal to that of 
said elongated sheet disposed on the surface thereof sur 
rounding the apex of each of said re-entering angles and 
along each free side and outward extension thereof to 
reinforce these portions when and after the thus consti 
tuted elongated sheet is formed into said head-protecting 
helmet, means for maintaining said reinforcing strips on 
said elongated sheet, and fastening means disposed along 
the edges of the sides of each of said sections to fas'en 
these edges together in overlapping relation to thereby 
provide said head-protecting helmet. 

2. A head-protecting helmet according to claim 1 in 
which said means for maintaining said reinforcing strips 
on said elongated sheet comprise glue. 

3. A head protecting helmet according to claim 1 in 
which said first section has disposed in the side opposite 
to the common side thereof at least two parallel cuts that 
are substantially perpendicular to the opposite side, said 
reinforcing strips being disposed at the inward end of each 
cut and said fastening means being disposed along the 
edges of each cut to maintain the edges in overlapping 
relation when the helmet is formed to provide an inwardly 
turned portion of said first section. 
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