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MULTIFUNCTIONAL HELMET 

BACKGROUND 

[0001] 1. Technical Field 
[0002] The present invention relates to helmets, particu 
larly relates to a multifunctional helmet. 
[0003] 2. Description of RelatedArt 
[0004] A helmet is a form of protective gear Worn on the 
head and is a common safety gear among motor sports such as 
auto racing, motorcycle racing and so on. Typical helmets 
generally have functions of protecting the head from serious 
injuries and blocking sun radiation. 
[0005] NoWadays, it is becoming more and more common 
and popular for people to carry electronic devices such as an 
MP3 player and a camera for entertainment. When a person 
rides a bicycle or a motorcycle, he/ she should use both hands 
to operate bicycle or motorcycle to insure safety. Thus, he/ she 
cannot use these electronic devices for entertainment While 
operating a bicycle or a motorcycle. The electronic devices 
each have a respective poWer supply. If the poWer supply is a 
charge battery, the charge battery needs be charged With elec 
trical energy in order to supply poWer to the electronic 
devices. If the poWer supply is dry batteries, the Wasted dry 
batteries can cause environmental pollution due to harmful 
and poisonous substances contain therein. 
[0006] What is needed, therefore, is a multifunctional hel 
met that is environmental friendly and can satisfy customers 
Who demand more functions, thereby facilitating multi-me 
dia entertainments. 

SUMMARY 

[0007] One present embodiment provides a multifunc 
tional helmet. The multifunctional helmet includes a main 
body, at least one electronic device and at least one solar cell. 
The main body includes at least one ?rst mounting portion 
and at least one second mounting portion. The at least one 
electronic device is mounted in the at least one ?rst mounting 
portion. The at least one pellicular solar cell is mounted in the 
at least one second mounting portion. The at least one pelli 
cular solar cell electrically is connected to the at least one 
electronic device so as to provide electric energy to the at least 
one electronic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Many aspects of the present embodiments can be 
better understood With reference to the folloWing draWings. 
The components in the draWings are not necessarily draWn to 
scale, the emphasis instead being placed upon clearly illus 
trating the principles of the present embodiments. Moreover, 
in the draWings, like reference numerals designate corre 
sponding parts throughout the several vieWs. 
[0009] FIG. 1 is a schematic vieW of a multifunctional 
helmet according to a ?rst embodiment. 
[0010] FIG. 2 is a schematic exploded vieW of the multi 
functional helmet shoWn in FIG. 1. 
[0011] FIG. 3 is a circuit diagram of the multifunctional 
helmet shoWn in FIG. 1. 
[0012] FIG. 4 is a schematic vieW ofa pellicular solar cell 
mounted in the multifunctional helmet shoWn in FIG. 1. 
[0013] FIG. 5 is a schematic vieW of a camera module 
mounted in the multifunctional helmet shoWn in FIG. 1. 
[0014] FIG. 6 is a schematic vieW of a multifunctional 
helmet according to a second embodiment. 
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[0015] FIG. 7 is a circuit diagram of the multifunctional 
helmet shoWn in FIG. 6. 
[0016] FIG. 8 is a schematic vieW of a multifunctional 
helmet according to a third embodiment. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0017] Embodiments Will noW be described in detail beloW 
and With reference to the draWings. 
[0018] Referring to FIG. 1 and FIG. 2, an exemplary mul 
tifunctional helmet 100 according to a ?rst embodiment is 
shoWn. The multifunctional helmet 100 is a protective gear 
for protecting a head and is suitable for a person Who is riding 
either a bicycle or a motorcycle to Wear. The multifunctional 
helmet 100 includes a main body 11, a peripheral portion 12, 
tWo laces 13, a number of solar cells 20 and an electronic 
device such as a camera module and a media player. The solar 
cells 20 are pellicular solar cells. In the present embodiment, 
the electronic device is a camera module 30. 
[0019] The main body 11 is essentially a semi-sphere 
shaped. The main body 11 has an outer surface 110. The outer 
surface 110 has a top portion 111 and tWo side portions 112 on 
tWo opposite sides of the top portion 111. The main body 11 
has a cavity (not shoWn) con?gured for receiving a user’s 
head therein. Further, the main body 11 has a ?rst mounting 
portion 114 and three second mounting portions 115. The ?rst 
mounting portion 114 is con?gured for mounting an elec 
tronic device therein. In the present embodiment, the ?rst 
mounting portion 114 is con?gured for mounting a camera 
module 30 therein. Each of the second mounting portions 115 
is con?gured for mounting one solar cell 20 therein. 
[0020] In the present embodiment, the ?rst mounting por 
tion 114 is arranged on one of the side portion 112 of the outer 
surface 110 of the main body 11. The ?rst mounting portion 
114 protrudes from the outer surface 110 of the main body 11, 
thereby forming a holding cavity (not shoWn) for mounting 
the camera module 30 therein. Three second mounting por 
tions 115 are also arranged on an outer surface 110 of the main 
body 11. One second mounting portion 115 is arranged on the 
top portion 111 of the main body 11, the other tWo second 
mounting portions 115 are arranged on tWo side portions 112 
of the main body 11. In the present embodiment, each of the 
second mounting portions 115 de?nes a recess on the outer 
surface 110 of the main body 11. Additionally, the second 
mounting portions 115 can have a transparent cover covering 
the corresponding second mounting portion 115. The trans 
parent cover can be con?gured for alloWing sun radiation 
passing therethrough and protecting the solar cells 20 
mounted in the second mounting portions 115. Advanta 
geously, the recesses of the second mounting portions 115 
communicate With each other, thereby forming a channel (not 
shoWn). Thus, electronic components such as Wires, resis 
tances and capacitances can be received in the channel, 
thereby achieving electrical connection betWeen the solar 
cells 20 mounted in the second mounting portions 115. 
[0021] Advantageously, the holding cavity of the ?rst 
mounting portion 114 communicates With the recesses of the 
second mounting portions 115, thereby forming a number of 
channels (not shoWn). Thus, electronic components such as 
Wires, resistances and capacitances can be received in the 
channels, thereby achieving electrical connection betWeen 
the solar cells 20 mounted in the second mounting portions 
115 and the camera module 30 mounted in the ?rst mounting 
portion 114. 
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[0022] It is noted that the main body 11 can have only one 
second mounting portion 115 con?gured for mounting one 
solar cell 20. It is also noted that the main body 11 can have a 
number of ?rst mounting portions 114 con?gured for mount 
ing a number of electronic devices. 
[0023] The peripheral portion 12 extends from the main 
body 11 and is essentially a ring-shaped. The peripheral por 
tion 12 further increases a protecting range of the multifunc 
tional helmet 100. The peripheral portion 12 is used for dis 
posing a number of sWitches 301 thereon for easy access. The 
sWitches 301 electrically connect With the solar cells 20 and 
the camera module 30 so as to control them to Work. 

[0024] The tWo laces 13 are disposed oppositely. One end 
of each of the tWo laces 13 can be connected to either the main 
body 11 or the peripheral portion 12. The tWo laces 13 are 
con?gured for ?xing the multifunctional helmet 100 on the 
user’s head ?rmly. It is noted that the multifunctional helmet 
100 can have only one lace 13. Thus, tWo ends of the lace 13 
should connect to either the main body 11 or the peripheral 
portion 12. 
[0025] The solar cells 20 are mounted in the second mount 
ing portions 115 and electrically connects With the camera 
module 30 mounted in the ?rst mounting portion 114 so as to 
provide electrical energy to the camera module 30. Due to the 
?exibility of the pellicular solar cells 20, the solar cells 20 are 
able to conform to a ?guration of the main body 11. In the 
present embodiment, the solar cells 20 are mounted in the 
second mounting portions 115, respectively. Each of the solar 
cells 20 conforms to a ?guration of each of the second mount 
ing portions 115 correspondingly. The solar cells 20 can be 
mounted in the second mounting portions 115 in many man 
ners such as a?ixing and bolting. In the present embodiment, 
each of the solar cells 20 a?ixes into each of the second 
mounting portions 115 correspondingly. 
[0026] Referring to FIG. 4, each of the solar cell 20 includes 
a ?exible substrate 21 having a surface 210. A back-metal 
contact layer 22, a P-type semiconductor layer 23, a P-N 
junction layer 24, an N-type semiconductor layer 25, a trans 
parent conductive oxide (TCO) layer 26, and a front metal 
contact layer 27 are formed on the surface 210 of the ?exible 
substrate 21 in the order Written. 

[0027] The ?exible substrate 21 is made of polymer. The 
polymer can be, but not limited to, polycarbonate (PC), or 
polymethyl methacrylate (PMMA), polyether ether ketone 
(PEEK), or liquid crystal polymer (LCP). The back-metal 
contact layer 22 can be made of silver (Ag), copper (Cu), 
molybdenum (Mo), aluminum (Al), copper aluminum alloy 
(CuiAl), silver copper alloy (Ag4Cu), or copper molybde 
num alloy (CuiMo). The back metal contact layer 22 can be 
formed on the ?exible substrate 21 by sputtering. The P-type 
semiconductor layer 23 can be made of III-V group com 
pound semiconductors or II-VI group compound semicon 
ductors, for example, aluminum gallium nitride (AlGaN), 
aluminum gallium arsenide (AlGaAs). The P-type semicon 
ductor layer 103 can be formed using chemical vapor depo 
sition (CVD). The P-N junction layer 24 can be made of III-V 
or I-III-VI group compound semiconductors, for example, 
copper indium gallium diselenide (CuInGaSe2 or CuIn1_ 
XGaSeZ, ClGS). The P-N junction layer 24 can be formed on 
the P-type semiconductor layer by CVD or sputtering. The 
N-type semiconductor layer 25 can be made of III-V group 
compound semiconductors or II-VI group compound semi 
conductors, for example, gallium nitride (GaN). The N-type 
semiconductor layer 105 can be formed by CVD. The TCO 
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layer 26 can be made of indium tin oxide (ITO), Zinc oxide 
(ZnOZ), alumina (A1203), or a composite of Zinc oxide and 
alumina (ZnO2iAl2O3). The TCO layer 26 can be formed by 
sputtering. The front metal contact layer 27 can be made of 
silver (Ag), copper (Cu), molybdenum (Mo), aluminum (Al), 
copper aluminum alloy (CuiAl), silver copper alloy (Agi 
Cu), or copper molybdenum alloy (CuiMo). The front metal 
contact layer 27 has a high electrical conductivity. The front 
metal contact layer 27 can be formed on the TCO layer 26 by 
sputtering. 
[0028] The solar cells 20 can transform sun energy into 
electrical energy When the multifunctional helmet 100 is in 
sun radiation. The solar cells 20 can supply electrical energy 
to the electronic devices. In the present embodiment, the solar 
cells 20 supply electrical energy to the camera module 30. 
Advantageously, referring to FIG. 3, in the present embodi 
ment, the three solar cells 20 are in series to supply electrical 
energy to the camera module 30. The solar cells 20 offer a 
clean and effectively inexhaustible source of energy. 
[0029] The camera module 30 is mounted in the ?rst 
mounting portion 114. Referring to FIG. 5, in the present 
embodiment, the camera module 30 includes a barrel 31, an 
optical unit 32, a holder 33 and an image sensing device 34. 
[0030] The barrel 31 is substantially in the form of a holloW 
cylinder and is received in the holder 33. For example, the 
barrel 31 is partially screWed into the holder 33. The barrel 31 
is con?gured (i.e., structured and arranged) for receiving the 
optical unit 32 therein. The barrel 31 includes a ?rst end 311 
and an opposite second end 312. The ?rst end 311 of the barrel 
31 de?nes an aperture 313 therein. The aperture 313 is con 
?gured for receiving light beams through into the camera 
module 30. The second end 312 is partially screWed into the 
holder 30. 

[0031] The optical unit 32 includes a number of optical 
lenses 321 and a number of elastic spacers 322. In the present 
embodiment, the number of optical lenses 321 includes a ?rst 
lens 3211, a second lens 3212, a third lens 3213 and a ?lter 
3214. The ?rst lens 3211, the second lens 3212 and the third 
lens 3213 are usually made of glass or resin, and can be 
aspherical lenses or spherical lenses. The ?lter 3214 includes 
a glass substrate, and a number of titanium oxide ?lms and a 
number of silicon oxide ?lms alternately formed on the glass 
substrate. The total number of the titanium oxide ?lms and the 
silicon oxide ?lms is in a range from 30 layers to 50 layers, 
preferably, 32 layers to 40 layers. The ?rst lens 3211, the 
second lens 3212, the third lens 3213 and the ?lter 3214 are 
received in the barrel 31 from the ?rst end 311 to the second 
end 312 of the barrel 31 along an optical axis 315, in the order 
Written. The elastic spacers 322 and the optical lenses 321 are 
arranged alternately and received in the barrel 31 along the 
optical axis 315. Each of the elastic spacers 322 is con?gured 
for separating the tWo neighbouring optical lenses 321, 
thereby forming a space therebetWeen. Each of the elastic 
spacers 322 can be designed according to con?gurations of 
the tWo neighbouring optical lenses 321. 
[0032] The holder 33 de?nes a cavity 331 therein. The 
cavity 331 is con?gured for partially receiving the barrel 31 
and other components therein. The holder 33 includes a ?rst 
end portion 332 and an opposite second end portion 333. The 
?rst end portion 332 of the holder 33 is coupled With the 
second end 312 of the barrel 31 so that the holder 33 engages 
With the barrel 31. For example, the second end 312 of the 
barrel 31 is partially screWed into the ?rst end portion 332 of 
the holder 33. The second end portion 333 of the holder 33 is 
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con?gured for coupled With the ?rst mounting portion 114 so 
as to mount the camera module 30 in the ?rst mounting 
portion 114. In the present embodiment, a glass cover 334 an 
image sensing device 34 are received in the cavity 331 from 
the ?rst end portion 332 to the second end portion 333 of the 
holder 33, in the order Written. The glass cover 334 is received 
in the cavity 331 and covers the second end 312 of the barrel 
31. The image sensing device 34 includes a ceramic circuit 
board 336 and an image sensor 335 mounted on the ceramic 
circuit board 336. The ceramic circuit board 336 is received in 
the cavity 31 and connects to the second end portion 333 of 
the holder 33. Thus the image sensor 335 is received in the 
holder 33 and is disposed at the second end portion 333 of the 
holder 33. The optical lenses 321 such as the ?rst lens 3211, 
the second lens 3212, the third lens 3213 and the ?lter 3214 in 
the barrel 31 optically communicate With the image sensor 
335 in the holder 33 to capture images. The ceramic circuit 
board 336 electrically connects With the solar cells 20 so that 
the solar cells 20 supply electrical energy to the camera mod 
ule 30. 
[0033] Due to elasticity of the elastic spacer 322, the elastic 
spacers 322 can absorb all sorts of stresses occurring on the 
optical lenses 321 such as internal stress and thermal stress, 
thereby preventing the optical lenses 321 from tilting and 
moving due to the stresses. Therefore, the camera module 30 
has good image quality. 
[0034] Referring to FIG. 6, an exemplary multifunctional 
helmet 200 according to a second embodiment is shoWn. The 
multifunctional helmet 200 is similar to the multifunctional 
helmet 100 in the ?rst exemplary embodiment. 
[0035] HoWever, the multifunctional helmet 200 has tWo 
?rst mounting portions 2114 disposed on an outer surface 
2110 of a main body 211. The tWo ?rst mounting portions 
2114 are respectively on tWo side portions 2112 on tWo oppo 
site sides ofthe top portion 2111 of the main body 211. One 
?rst mounting portion 2114 is con?gured for mounting a 
camera module 230 therein; the other mounting portion 2114 
is con?gured for mounting a media player 240 such as an 
MP3 player and a radio player therein. The media player 240 
connects With an earphone 243. Thus, the user Wearing the 
multifunctional helmet 200 can listen What the media player 
240 playing. The camera module 230 and the media player 
240 electrically connect With the pellicular solar cells 220 so 
that the pellicular solar cells 220 supply electrical energy to 
the camera module 30 and the media player 240. Referring to 
FIG. 7, in the present embodiment, three pellicular solar cells 
220 are in series as a poWer supply to provide electrical 
energy for the camera module 30 and the media player 240 in 
a parallel connection. It is noted that the camera module 230 
and the media player 240 can electrically connect With the 
respective pellicular solar cell 220. Thus, the camera module 
230 and the media player 240 each have a poWer supply. 
[0036] Referring to FIG. 8, an exemplary multifunctional 
helmet 300 according to a third embodiment is shoWn. The 
multifunctional helmet 300 is similar to the multifunctional 
helmet 100 in the ?rst exemplary embodiment and the mul 
tifunctional helmet 200 in the second exemplary embodi 
ment. 

[0037] HoWever, the multifunctional helmet 300 has an 
external Wire 50. One end of the external Wire 50 electrically 
connects to the pellicular solar cells 220 mounted in the main 
body 411; the other end of the external Wire 50 connects to the 
media player 440. Thus, the user Wearing the multifunctional 
helmet 300 can control the media player 440 easily. 
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[0038] The multifunctional helmets 100, 200, or 300, as 
described above, can facilitate environment protection and 
multi-media entertainments. The user can take pictures and 
enjoy music When he/ she is Wearing the multifunctional hel 
mets 100, 200, or 300 in the sun radiation. 
[0039] While certain embodiment has been described and 
exempli?ed above, various other embodiments Will be appar 
ent to those skilled in the art from the foregoing disclosure. 
The present invention is not limited to the particular embodi 
ments described and exempli?ed but is capable of consider 
able variation and modi?cation Without departure from the 
scope of the appended claims. 
What is claimed is: 
1. A multifunctional helmet, comprising: 
a main body comprising at least one ?rst mounting portion 

and at least one second mounting portion; 
at least one electronic device mounted in the at least one 

?rst mounting portion; and 
at least one solar cell mounted in the at least one second 

mounting portion, the at least one solar cell electrically 
being connected With the at least one electronic device 
so as to provide electric energy to the at least one elec 
tronic device. 

2. The multifunctional helmet as claimed in claim 1, further 
comprising a peripheral portion extending from the main 
body. 

3. The multifunctional helmet as claimed in claim 1, further 
comprising at least one lace connecting to the main body. 

4. The multifunctional helmet as claimed in claim 1, 
Wherein the at least one electronic device is either a camera 
module or a media player. 

5. The multifunctional helmet as claimed in claim 4, 
Wherein the media player is either an MP3 player or a radio 
player. 

6. The multifunctional helmet as claimed in claim 1, 
Wherein the main body comprises an outer surface, the outer 
surface comprises a top portion and opposite side portions at 
opposite sides of the top portion, the at least one ?rst mount 
ing portion including tWo ?rst mounting portions arranged on 
the respective side portions. 

7. The multifunctional helmet as claimed in claim 6, 
Wherein the at least one second mounting portions comprises 
three second mounting portions on the outer surface, one of 
the second mounting portions arranged on the top portion of 
the outer surface, the other tWo of the second mounting por 
tions arranged on the side portions of the outer surface respec 
tively. 

8. The multifunctional helmet as claimed in claim 6, 
Wherein the ?rst mounting portions protrude from the outer 
surface of the main body. 

9. The multifunctional helmet as claimed in claim 6, 
Wherein the second mounting portions each de?ne a recess in 
the outer surface of the main body. 

10. The multifunctional helmet as claimed in claim 9, 
Wherein the second mounting portions each have a transpar 
ent cover covering the corresponding recess. 

11. The multifunctional helmet as claimed in claim 1, 
Wherein the at least one second mounting portions comprises 
a plurality of second mounting portions, and the at least one 
solar cell includes a plurality of solar cells mounted in the 
respective second mounting portions. 

12. The multifunctional helmet as claimed in claim 11, 
Wherein the second mounting portions each de?ne a recess, 
the recesses in communication With each other. 
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13. The multifunctional helmet as claimed in claim 1, 
Wherein the at least one second mounting portion de?nes a 
recess, and the at least one ?rst mounting portion de?nes a 
recess in communication With the recess of the at least one 
second mounting portion. 

14. The multifunctional helmet as claimed in claim 1, 
further comprising a media player electrically connected With 
the at least one solar cell. 

15. The multifunctional helmet as claimed in claim 1, 
Wherein the at least one solar cell comprises a ?exible sub 
strate comprised of polymer; a back metal contact layer 
formed on the substrate; a P-type semiconductor layer formed 
on the back metal contact layer; a P-N junction layer formed 

Apr. 9, 2009 

on the P-type semiconductor layer; an N-type semiconductor 
layer formed on the P-N junction layer; and a front metal 
contact layer formed on the N-type semiconductor layer. 

16. A multifunctional helmet, comprising: 
a main body for protecting a head of a user; 
an electronic device mounted on main body; and 
a solar cell mounted on the main body for electrical con 

necting to the electronic device and poWering the elec 
tronic device. 

17. The multifunctional helmet as claimed in claim 16, 
Wherein the electronic device includes a media player. 

* * * * * 


