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(57) ABSTRACT 

A soccer helmet includes a generally dome-shaped padding 
layer and a generally dome-shaped shell layer ?tting over 
and attached to the padding layer. The padding layer might 
have a substantially uniform thickness of approximately 3/8 
inches. The shell layer is smooth and has some rigidity such 
that When the soccer helmet is being Worn on a human head, 
the ball rebounds from the shell layer in about the same 
direction and With about the same speed, or With a greater 
speed, as the soccer ball Would if rebounded off an unpro 

tected human head. Therefore, the soccer helmet does not 
interfere With heading a soccer ball. The soccer helmet 
protects the head from repetitive bloWs due to, for example, 
heading. Furthermore, the soccer helmet protects the head 
from single event injuries such as collisions With goalposts, 
the ground, and other players’ head, knees, elboWs, and feet. 
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SOCCER HELMET 

BACKGROUND OF THE INVENTION 

[0001] 1. The Field of the Invention 

[0002] The present invention relates to apparel. Speci? 
cally, the present invention relates to a soccer helmet and 
method. 

[0003] 2. The Prior State of the Art 

[0004] This is a continuation of co-pending application 
Ser. No. 09/311,538, ?led May 13, 1999, entitled “Soccer 
Helmet” that is incorporated herein by reference. 

[0005] 3. The Prior State of the Art 

[0006] Soccer (also called “football”) is one of the World’s 
most popular sports. Like many rigorous activities, soccer 
involves some risk of injury, including head injury. Obvious 
causes of head injury in soccer include head collisions With 
another player’s head, elboW, knee, or foot. Head injuries 
may also occur When the head collides into a goal post or 
When i the player falls head ?rst onto the ground. 

[0007] A less obvious, but apparently real, cause of head 
injury in soccer is the use of the head to direct a soccer ball 
in What is typically called a “header”. Several studies have 
shoWn that heading can cause minor cumulative brain dam 
age. Soccer players Who repeatedly headed the ball during 
their careers Were found to have chronic changes on the 
electroencephalograms (EEGs) similar to the changes found 
in amateur boxers. These players Were found to have chronic 
mild to severe de?cits in attention, concentration, memory, 
and judgement. Children Who had less experience heading 
the soccer ball Were found to have greater changes in the 
EEGs. 

[0008] Such head injuries, even if minor, can have a 
serious impact on the quality of life. Nearly every aspect of 
living can be affected. Cognitive symptoms of head injury 
include difficulty in processing information, shortened atten 
tion span, inability to understand abstract concepts, impaired 
decision-making ability, inability to shift mental tasks or to 
folloW multi-step directions, memory loss or impairment, 
and language de?cits. Perceptual symptoms include change 
in vision, hearing or sense of touch; loss of sense of time and 
space and spatial disorientation; disorders of smell and taste; 
altered sense of balance; and increased pain sensitivity. 
Physical symptoms include persistent headaches; extreme 
mental and/or physical fatigue; disorders of movement; 
seiZure activity; impaired small motor control; photosensi 
tivity; sleep disorders; paralysis; and speech that is not clear 
due to poor control of the muscles in the lips, tongue and jaW 
and/or poor breathing patterns. Behavioral and emotional 
symptoms include irritability; impatience; reduced tolerance 
for stress; lack of initiative; dependence; failure to assume 
responsibility for one’s actions; denial of disability; lack of 
inhibition; in?exibility; and ?attened or heightened emo 
tional reactions. Needless to say, the effect of head injury on 
the quality of life is far reaching. 

[0009] While the number of individuals participating in 
soccer is too enormous to be knoWn precisely, estimates 
have it that there Were more than 40 million amateur 
participants as of the late 1980s. It is anticipated that 
presently there are many more amateur participants consid 
ering the increased popularity of soccer during the 1990s. 
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Thus, considering the immense number of individuals par 
ticipating in soccer WorldWide, and considering the Wide 
ranging effect of head injury on the quality of life, even a 
slight risk of head injury in soccer has great impact upon 
World health. 

[0010] A head guard aimed at providing a limited degree 
of head protection in soccer is described in US. Pat. No. 
4,698,852 issued to Romero on Oct. 13, 1987. The Romero 
device includes a resilient, rectangular contact portion for 
contacting and absorbing perspiration from the player’s 
forehead, and a corresponding outer layer for frictionally 
contacting the soccer ball. 

[0011] The Romero device aims to protect the forehead 
from minor tearing and breaking of capillaries in the skin of 
the forehead. The Romero device does not disclose that it 
protects against more serious injuries such as repetitive or 
single event brain injuries or concussions. Furthermore, 
although a proper header is performed by striking the 
forehead against the ball, such headers are not alWays 
possible due to the inexperience of the player or due to the 
heat of competition. Some evidence shoWs that these types 
of improper headers give rise to a higher risk of head injury. 
Thus, the Romero device does not provide consistent head 
protection, and provides no head protection for higher risk 
headers in Which the soccer ball impacts With areas other 
than the forehead. Furthermore, areas other than the fore 
head are left exposed to acute injury such as that resulting 
from head collisions With other players or objects. 

[0012] From a performance standpoint, the Romero device 
also might actually interfere With heading if the soccer ball 
hits the edge of the rectangular pad, rather than its center. 
The abrupt edge could rebound the soccer ball in a direction 
much different than if the soccer ball rebounded off a 
smoother surface such as an unprotected head. 

[0013] Helmets have conventionally been used in most 
sports Which involve a risk of head injury such as American 
football, baseball, ice hockey, lacrosse, cycling, skiing, 
snoWboarding, kayaking, equestrian sports, and rock climb 
ing. HoWever, conventional helmets Would seriously inter 
fere With heading and thus interfere With the very nature of 
the sport of soccer. Thus, conventional helmets are not used 
in soccer even though there is a signi?cant risk of head 
injury. 
[0014] Therefore, an apparatus and method are desired for 
providing more comprehensive protection to a soccer play 
er’s head Without interfering With heading. 

SUMMARY OF THE INVENTION 

[0015] In accordance With the present invention, a soccer 
helmet includes a generally dome-shaped padding layer and 
a generally dome-shaped shell layer ?tting over and attached 
to the padding layer. The padding layer preferably has a 
substantially uniform thickness of approximately 3/8 inches. 
The shell layer is smooth and has some rigidity such that, 
When the soccer helmet is being Worn on a human head, a 
soccer ball Will rebound from the shell layer in substantially 
the same direction, and With substantially the same speed, or 
With greater speed, as the ball Would if rebounded off an 
unprotected head. Therefore, the soccer helmet does not 
interfere With a header. A high friction material may be 
disposed on the forehead portion of the shell layer to alloW 
for better control of the soccer ball. 
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[0016] A soccer helmet padding layer may be formed With 
a uniform thickness at an area corresponding to a human 
forehead. The thickness of the padding layer in other areas 
may vary according to the user’s preference. Furthermore, 
the padding layer may include channels on the inside surface 
to ventilate and control perspiration from a player’s head. A 
soccer helmet shell layer formed to ?t over the soccer helmet 
padding layer is attached to the soccer helmet padding layer. 
The soccer helmet padding layer may be removed from the 
soccer helmet shell layer Without damage to either the 
padding layer or shell layer. 

[0017] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
the practice of the invention. The objects and advantages of 
the invention may be realiZed and obtained by means of the 
instruments and combinations particularly pointed out in the 
appended claims. These and other objects and features of the 
present invention Will become more fully apparent from the 
folloWing description and appended claims, or may be 
learned by the practice of the invention as set forth herein 
after. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] In order that the manner in Which the above-recited 
and other advantages and objects of the invention are 
obtained, a more particular description of the invention 
brie?y described above Will be rendered by reference to 
speci?c embodiments thereof Which are illustrated in the 
appended draWings. Understanding that these draWings 
depict only typical embodiments of the invention and are not 
therefore to be considered limiting of its scope, the invention 
Will be described and explained With additional speci?city 
and detail through the use of the accompanying draWings in 
Which: 

[0019] FIG. 1 shoWs a soccer helmet in accordance With 
the invention secured to a human head; 

[0020] FIG. 2 is an exploded vieW of the soccer helmet of 
FIG. 1; 

[0021] FIG. 3 is a cross-sectional vieW along cross section 
line 3-3 of FIG. 1; and 

[0022] FIG. 4 is a detailed vieW of portion 4 of FIG. 1 
shoWing the chin strap connected to the padding layer of 
FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] The invention is described beloW by using dia 
grams to illustrate an embodiment of the present invention. 
Using the diagrams in this manner to present the invention 
should not be construed as limiting of its scope. 

[0024] Referring to FIG. 1, a soccer helmet 10 is secured 
to a human head using a chin strap 22. A dome-shaped 
outer shell layer 14 embraces a dome-shaped padding layer 
12, the padding layer 12 substantially ?tting over and 
conforming to the shape of the cranium of the human head 

Thus, the shell layer 14 and padding layer 12 distribute 
focused mechanical shocks received by the shell layer 14 
thereby protecting the human head The surface of the 
shell layer 14 is substantially smooth Without signi?cant 
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protrusions that might affect the rebound direction of the 
soccer ball. Furthermore, the dome-shaped shell layer 14 is 
suf?ciently rigid and resilient, When Worn on the human 
head (H), that the shell layer 14 rebounds the ball With about 
the same speed, or With greater speed, than the ball Would 
rebound if off an unprotected head. The thickness and 
material of the shell layer 14 and padding layer 12 are 
chosen as described beloW to balance head protection (e.g., 
energy absorption properties) against performance (rebound 
direction and resiliency) such that the soccer helmet protects 
the head Without signi?cantly interfering With heading. 

[0025] The various components of the soccer helmet 10 
are noW described in further detail With respect to FIG. 2 
Which shoWs the soccer helmet 10 in exploded vieW. The 
padding layer 12 in the center of FIG. 2 is composed of, for 
example, a closed-cell foam such as VolaraTM closed-cell 
polyole?n foam supplied by Voltek, a division of Sekisui 
America Corporation, located in LaWrence, Mass. The poly 
ole?n foam making up the padding layer 12 preferably has 
a substantially uniform thickness of approximately 3/8 
inches. Although the padding layer 12 covers the entire 
cranium, the portion of uniform thickness may apply over 
the forehead only, over the forehead and croWn only, or over 
the entire cranium. The choice of thickness of the padding 
layer 12 given a certain material is obtained by balancing 
tWo competing factors. On the one hand, the thicker the 
padding layer 12, the more energy the padding layer 12 
absorbs, and the more protection there is for the human head 

On the other hand, the thinner the padding layer 12, the 
more natural the feel of the header. A thickness of approxi 
mately 3/8 inches provides one balance of these competing 
factors for polyole?n foam. HoWever, the thickness may 
range from 3/16 inches or less to 7/s inches or more depending 
on the user’s preference, the desired level of protection 
and/or performance, and on the padding material used. 

[0026] The padding layer 12 includes a major dome 
shaped portion 12a that covers the forehead, temples and 
croWn of the human head A minor arcuate portion 12c 
covers the rearWard portion (e.g., loWer parietal region 
and/or upper neck) of the human head A second minor 

arcuate portion 12b covers a portion of the human head betWeen the major dome-shaped portion 12a and the ?rst 

minor arcuate portion 12c. Indentations 12d, 126 in the 
padding layer 12 are provided betWeen the portions 12a, 
12b, 12c of the padding layer 12. Alternatively, a fabric or 
other compressible medium connects the portions 12a, 12b, 
12c. The shape of the padding layer 12 shoWn in FIG. 2 is 
obtained by a molding process such that the assembled 
padding layer 12 conforms generally to the shape of the 
human head Padding layer 12 may also have channels 
formed in the surface facing the human head so as to 
ventilate and control perspiration from the human head 

[0027] The dome-shaped shell layer 14 is substantially the 
same shape as the padding layer 12 so as to ?t over the 
padding layer 12. The dome-shaped shell layer 14 is com 
posed of a thin layer of plastic such as a 0.090 inch thick 
layer of polypropylene. Alternatively, the plastic material 
may be ?ber reinforced. The choice of material and thick 
ness depends on tWo competing factors. If the shell layer 14 
is too rigid, the soccer ball Will be dif?cult to control and the 
shell layer 14 Will not be ?exible enough to ?t a Wide range 
of head siZes as described beloW. If the shell layer 14 is too 
soft, the soccer ball Will rebound sloWer than off an unpro 
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tected head. The material and dimensions of the shell layer 
14 (namely, a 0.090 inch thick layer of polypropylene) 
described above are just one balance of these competing 
factors. Other materials and thicknesses may be used accord 
ing to the user’s preference for control, ?exibility, and 
rebound speed. 

[0028] The dome-shaped shell layer 14 also has a major 
dome-shaped portion 14a and tWo minor arcuate portions 
14b, 14c corresponding to the portions 12a, 12b, 12c, 
respectively, of the padding layer 12. Slots 14d, 14e corre 
sponding to the indentations 12d, 126 in the padding layer 12 
separate portions 14a, 14b, 14c of the shell layer 14 except 
at the center region 14‘. Flexible tabs 28a, 28c connect the 
minor arcuate portions 14b, 14c of the shell layer 14 over the 
slot 146. Flexible tabs 28b, 28a' connect the minor arcuate 
portion 14b of the shell layer 14 to the major portion 14a of 
the shell layer 14 over the slot 14d. The shell layer 14 shoWn 
in FIGS. 1 and 2 may be formed by, for example, injection 
molding. 
[0029] The con?guration of the dome-shaped shell layer 
14 permits the soccer helmet 10 to accommodate a Wide 
range of head siZes and shapes. For example, the soccer 
helmet 10 is ?exible side-to-side, croWn-to-back, and cir 
cumferentially. 
[0030] The minor arcuate portions 14b, 14c of the shell 
layer 14 are ?exible alloWing their radius of curvature along 
their major direction (namely, side-to-side) to increase to 
accommodate Wider head shapes. The major portion 14a 
also has some ?exibility side-to-side. Thus, the soccer 
helmet 10 has ?exibility side-to-side. The soccer helmet 10 
may also be ?exed croWn-to-back thereby increasing the 
Width of the slots 14d and 14c, and thereby stretching tags 
28. Thus, the soccer helmet 10 has ?exibility croWn-to-back. 
The side-to-side and croWn-to-back ?exibilities of the soccer 
helmet 10 alloW the shell layer 14 to adjust in circumference 
to the shape of the human head The restoring force of 
the shell layer 14 causes the soccer helmet to hug the human 
head Thus, the soccer helmet 10 maintains its position 
even after heading a soccer ball. Thus, the soccer helmet 10 
does not need to be adjusted very often, if at all, during 
soccer play. 

[0031] The shell layer 14 and padding layer 12 have 
numerous ventilation holes formed therein as shoWn in FIG. 
1 to alloW for heat and moisture dissipation. Even With the 
ventilation holes, the soccer helmet 10 still provides signi? 
cant protection in the areas having the ventilation holes. 
HoWever, the areas of the soccer helmet 10 covering the 
croWn, forehead and temples of the human head lack 
ventilation holes thereby maximiZing protection for areas 
subject to a higher risk of injury. The shell layer 14 is high 
enough over the ear that the ear does not contact the shell 
layer 14 during normal soccer play. Alarge Wide hole in the 
minor arcuate portions 12c, 14c of the padding layer 12 and 
shell layer 14 alloWs a pony tail to extend through the back 
of the soccer helmet 10. 

[0032] Although shell layer 14 and padding layer 12 have 
ventilation holes or indentations, these holes or indentations 
are not large enough to signi?cantly affect the rebound 
direction of the soccer ball. Furthermore, shell layer 14 has 
no signi?cant protrusions. A “signi?cant” protrusion is 
de?ned as a protrusion from a surface that materially affects 
the rebound direction of the soccer ball. In this description 
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and in the claims, a surface that lacks signi?cant protrusions 
is termed “smooth” even if the surface has holes that do not 
materially affect the rebound direction of the soccer ball. 

[0033] The soccer helmet 10 also includes a means for 
attaching the shell layer 14 to the padding layer 12. The 
means may include a permanent attachment means such as 
adhesion or co-molding the padding layer 12 and shell layer 
14 together as a composite material. HoWever, in the 
embodiment shoWn in the ?gures, the shell layer 14 is 
removably attached to the padding layer 12 alloWing the 
padding layer 12 to be Washed or replaced. 

[0034] Speci?cally, as seen in FIG. 2, a VelcroTM com 
patible loop laminate 16 is laminated to the outer surface of 
the padding layer 12 With the loop side facing the inside 
surface of the shell layer 14. The loop laminate 16 may be 
supplied by Veltex Industries, Inc. located in Chino Hills, 
Calif. 

[0035] AVelcroTM sheet 18 is adhered to the inside surface 
of the shell layer 14 With the hook side of the Velcro TM sheet 
18 facing the loop side of the loop laminate 16. When the 
VelcroTM sheet 18 contacts the loop laminate 16, the shell 
layer 14 is attached to the padding layer 12. HoWever, a 
reasonable amount of force Will detach the Velcro TM sheet 18 
from the loop laminate 16 thus detaching the shell layer 14 
from the padding layer 12. Thus, the padding layer 12 may 
be interchangeable With a padding layer having different 
energy absorption characteristics to ?t the user’s prefer 
ences. For example, a 1A inch polyole?n foam may replace 
the 3/8 inch polyole?n foam. The force required to remove 
the padding layer 12 is greater than that experienced When 
a soccer ball is headed With the soccer helmet 10, thus 
preventing detachment during normal soccer play. 

[0036] A moisture management material 20 is attached to 
the inside surface of the padding layer 12 by, for example, 
lamination or adhesion. The moisture management material 
20 Wicks perspiration from the human head and dissi 
pates heat and may be, for example, Hydro?l Dri-Lex 2000 
supplied by Faytex Corporation of Weymouth, Mass. Across 
section of the padding layer 12, the shell layer 14, the loop 
laminate 16 and the moisture management material 20 along 
cross section line 3-3 of FIG. 1 is shoWn in FIG. 3. 
Although the VelcroTM sheet 18 is attached to the loop 
laminate 16 in some areas, it is not attached in the cross 
section 3-3 of FIG. 1. 

[0037] Referring again to FIG. 2, The chin strap 22 has 
tWo pieces 22a, 22b, each having one end attached to either 
the padding layer 12 or shell layer 14. FIG. 4 is a detailed 
diagram of portion 4 of FIG. 1 shoWing an end of the chin 
strap piece 22a seWn to the padding layer 12. Alternatively, 
the ends of the chin strap pieces 22a, 22b may be inserted 
molded With the shell layer 14. The chin strap 22 may be 
composed of a stretching, form-?tting material such as 
Lycra or may be a conventional non-stretching material. A 
VelcroTM piece 24 attaches the other end of the strap pieces 
22a, 22b to each other under the chin thereby securing the 
soccer helmet 10 to the human head 

[0038] Referring to FIG. 1, a high friction material 26 
may be provided on the forehead portion of the shell layer 
14 thus sloWing or halting rotation of the soccer ball When 
contacting the forehead during a header. Thus, the soccer 
ball may be better controlled. 



US 2001/0011388 A1 

[0039] The present invention may be embodied in other 
speci?c forms Without departing from its spirit or essential 
characteristics. The described embodiments are to be con 
sidered in all respects only as illustrative and not restrictive. 
The scope of the invention is, therefore, indicated by the 
appended claims rather than by the foregoing description. 
All changes Which come Within the meaning and range of 
equivalency of the claims are to be embraced Within their 
scope. 

What is claimed and desired to be secured by United States 
Letters Patent is: 
1. A soccer helmet comprising: 

a generally dome-shaped padding layer having inside and 
outside surfaces; and 

a generally dome-shaped shell layer having inside and 
outside surfaces, Wherein the inside surface of the shell 
layer is attached to the outside surface of the padding 
layer, 

Wherein the outside surface of the shell layer is smooth 
such that, When the soccer helmet is being Work on a 
human head, a soccer ball rebounding off the shell layer 
rebounds in substantially the same direction as the 
soccer ball Would rebound if rebounded directly from 
the human head, 

Wherein the shell layer has a resiliency such that, When the 
soccer helmet is being Worn on the human head, the 
soccer ball rebounds off the shell layer With substan 
tially the same speed or more as the soccer ball Would 
rebound if rebounded directly from the human head. 

2. The soccer helmet of claim 1, further comprising: 

means for securing the padding layer and shell layer to the 
human head. 

3. The soccer helmet of claim 1, Wherein the generally 
dome-shaped padding layer has a substantially uniform 
thickness. 

4. The soccer helmet of claim 1, Wherein the generally 
dome-shaped padding layer has a substantially uniform 
thickness at an area corresponding to the temple and croWn 
of the human head. 

5. The soccer helmet of claim 1, Wherein the generally 
dome-shaped padding layer has a thickness of approXi 
mately 3/8 inches. 

6. The soccer helmet of claim 1, Wherein the generally 
dome-shaped padding layer has a thickness of approXi 
mately 3/8 inches at an area corresponding to the temple and 
croWn of the human head. 

7. The soccer helmet of claim 1, Wherein the generally 
dome-shaped shell layer comprises: 

a major portion for covering a forehead and croWn of the 
human head; and 

a minor portion for covering a rearWard portion of the 
human head, Wherein the major portion is ?exibly 
coupled to the minor portion. 

8. The soccer helmet of claim 7, Wherein the minor 
portion of the generally dome-shaped shell layer is a ?rst 
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minor portion of the dome-shaped shell layer, the generally 
dome-shaped shell layer further comprising: 

a second minor portion for covering an intermediate 
portion of the human head betWeen the croWn and the 
rearWard portion of the human head, Wherein the sec 
ond minor portion is ?exibly coupled to the ?rst minor 
portion and to the major portion. 

9. The soccer helmet of claim 8, Wherein the ?rst and 
second minor portions of the generally dome-shaped shell 
layer de?ne holes, Wherein the padding layer de?ned cor 
responding holes such that ambient air contacts the human 
head through the holes When the soccer helmet is Worn on 
the human head. 

10. The soccer helmet of claim 8, Wherein the ?rst minor 
portion of the shell layer de?nes a hole, Wherein the padding 
layer de?nes a corresponding hole siZed such that a pony tail 
from the human head can ?t through the hole. 

11. The soccer helmet of claim 1, further comprising 
means for attaching the generally dome-shaped shell layer to 
the generally dome-shaped padding layer. 

12. The soccer helmet of claim 1, further comprising: 

a VelcroTM compatible loop material coupled to one of the 
shell layer or padding layer; and 

a VelcroTM sheet coupled to the other of the shell layer or 
padding layer, Wherein the shell layer is attached to the 
padding layer by contacting the loop material With the 
sheet. 

13. The soccer helmet of claim 1, further comprising a 
chin strap coupled to one of the padding layer or shell layer 
for securing the padding layer and shell layer to the human 
head When the soccer helmet is Worn on the human head. 

14. The soccer helmet of claim 1, Wherein the padding 
layer is removably attached to the shell layer. 

15. The soccer helmet of claim 1, Wherein the padding 
layer comprises closed cell foam. 

16. The soccer helmet of claim 1, Wherein the outer 
surface of the shell layer is smooth at an area corresponding 
to a human forehead. 

17. A method comprising: 

forming a soccer helmet padding layer, the padding layer 
having a uniform thickness at an area corresponding to 

a forehead; 

forming a soccer helmet shell layer shaped to ?t over the 
soccer helmet padding layer; and 

attaching the soccer helmet shell layer to the soccer 
helmet padding layer. 

18. A method comprising: 

attaching a soccer helmet padding layer to a soccer helmet 
shell layer; and 

removing the soccer helmet padding layer from the soccer 
helmet shell layer. 

* * * * * 


