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ELECTRONIC HELMET

CROSS REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Application No. 11/138,933, filed
May 26, 2005, which is herein incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates generally to protective helmets and, more

“particularly, to such helmets incorporating electronic systems.

Helmets are used across a range of activities, to include skiing, bicycling,
skydiving, waterskiing, to name just a few. Although helmet configurations vary between
different activities, the primary function for all such helmets is to protect the user from head
and facial trauma resulting from an impact. Generally, helmets include an outer shell made
from durable plastic material surrounding inner layers of padding, e.g., foam material or air
pads. For sports, a helmet's configuration will be suited to withstand the level of impact

anticipated for a particular sport.

While engaging in many activities, particularly leisure and extreme sports,
participants will often carry an array of electronics, e.g., cameras, music players,
communication devices, and image recorders. For example, participants often like to have
videos or pictures taken while engaging in the activity and will, therefore, carry a camera or
video recorder. This can be dangerous, since the participants hands are needed to operate the
devices. To free use of both hands, video and still cameras have been mounted to helmets.
However, this can present other safety issues. For example, cameras typically have been
mounted on the exterior of the helmet, sometimes requiring piercing the outer shell,
hampering the impact resistance of the helmet. Moreover, such approaches fail to consider
overall weight distribution of the helmet, often causing an awkward sense of imbalance, when

the helmet is worn.

It should, therefore, be appreciated that there is a continuing need for a helmet
that integrates electronic systems and yet is lightweight and promotes safety standards. The

present invention fulfills this need and others.

SUMMARY OF THE INVENTION

The present invention provides an electronic helmet that includes a helmet

body and an integrated electronic system disposed in the helmet body. In an exemplary
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embodiment, the eléctionic system provides the user with a number of convenient functions
and is operable from a wireless remote control. The components of the electronic system are
sufficiently small and rugged for use in the helmet, ensuring that the helmet is lightweight and
durable. Moreover, the components are spaced about the helmet to provide even weight

distribution to promote overall balance and safety.

In an exemplary embodiment of the invention, the helmet body has a hard
outer shell mounted to a hard inner shell such that a cavity is defined between the outer and
the inner shells. The inner shell includes suitable material to provide the user effective RF
shielding from the electronic system. For example, the inner shell can include nickel-plated
carbon fiber or other conductive material to provide RF shielding. The helmet body further
includes a shock-absorbent structure disposed between the inner shell and the head of a user,

when the helmet is worn.

In a detailed aspect of an exemplary embodiment, the helmet includes a
plurality of housings disposed within and spaced about the cavity of the helmet body, each

housing configured to secure components of the electronic system.

In another detailed aspect of an exemplary embodiment, the electronic system
includes a digital camera subsystem and an image recording subsystem. The camera is
preferably mounted with a field of view projecting from a front side of the helmet. The
system can further include an image transmitter in communication with the camera and
mounted within the cavity of the helmet, enabling real-time transmission of image data from

the camera subsystem.

In yet another detailed aspect of an exemplary embodiment, the electronic
system of the helmet includes a plurality of subsystems, providing a number of convenient
functions, such as, digital image recording (still and motion), global positioning, audio, and
communications, using a central controller that facilitates operation of the subsystems. For
example, the positioning-system subsystem can provide position data, to include longitude,
latitude, altitude, speed, and directions of movement. The position data can, for example, be
incorporated into image or audio data and transmitted periodically via the communications

subsystem.

The communications subsystem can include an internal antenna and an antenna
connector for attaching an external antenna, for extended range. For example, the

communication subsystem in conjunction with an attached antenna can provide a range
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exceeding 20 miles. The communications subsystem can also be configured for voice
activation, enabling hands-free operation and triggers automatic transmission upon detection.
of voice activity. A processor can control the audio output from both the communication
subsystem and the audio subsystem to adjust volume of each. For example, the processor can

mute the volume of the audio subsystem when the communications subsystem is in use.

The digital image subsystem can include a digital camera subsystem mounted
with a field of view projecting from the front side of the helmet. An image recording
subsystem is in communication with the camera within the cavity to receive digitally captured
image data from the camera and store the data on digital memory. The image recording
subsystem also receives audio output from an external microphone and a user’s microphone,
and records each on a separate audio channel. Recorded image data can be accessed via the
communication ports to include the USB port and the wireless IR port or removable memory
card, as desired. In an exemplary embodiment, the helmet includes the ability to provide

"live" images and sound via the image-transmission subsystem.

For purposes of summarizing the invention and the advantages achieved over’
the prior art, certain advantages of the invention have been described herein. Of course, it is
to be understood that not necessarily all such advantages may be achieved in accordance with
any particular embodiment of the invention. Thus, for example, those skilled in the art will
recognize that the invention may be embodied or carried out in a manner that achieves or
optimizes one advantage or group of advantages as taught herein without necessarily

achieving other advantages as may be taught or suggested herein.

All of these embodiments are intended to be within the scope of the invention
herein disclosed. These and other embodiments of the present invention will become readily
apparent to those skilled in the art from the following detailed description of the preferred
embodiments having reference to the attached figures, the invention not being limited to any

particular preferred embodiment disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of

example only, with reference to the following drawings in which:

FIG. 1 is a perspective view of a helmet in accordance with the present

invention, depicting the helmet in use and a wireless remote worn on the wrist.
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FIG. "7 i§"2"8r65s-sectional view of the helmet of FIG. 1, depicting a helmet

body having an inner shell and an outer shell.
FIG. 3 is a partially exploded, perspective view of the helmet of FIG. 1.

FIG. 4 is top plan view of the helmet of FIG. 1, excluding the outer shell,

5  depicting the relative placement of the subsystems of the electronic system.

FIG. 5 is a simplified block diagram of the electronic system of the helmet of
FIG. 1. |

FIG. 6 is a simplified block diagram of the central controller of the electronic
system of FIG. 5.

10 FIG. 7 is a simplified block diagram of the communications subsystem of the .

electronic system of FIG. 5.

FIG. 8 is a simplified block diagram of the wireless remote control of the

electronic system of FIG. 5.

FIG. 9 is a simplified block diagram of the power controller of the electronic
15  system of FIG. 5.

FIG. 10 is a simplified block diagram of the audio subsystem of the electronic
system of FIG. 5.

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, and particularly FIGS. 1 - 4, there is shown a
20  helmet 20 that includes a helmet body 22 and an integrated electronic system 24 having a
plurality of subsystems, providing a number of convenient functions, such as image recording
(still and motion), global positioning, andio for music playback and recording, and
communications. The electronic system is disposed within the helmet body and is operable
from a wireless remote control 26. The components of the electronic system are sufficiently
25  small and rugged for use in the helmet, ensuring that the helmet is lightweight and durable.
Moreover, the components are spaced about the helmet to provide even weight distribution to

promote overall balance and safety.
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THE ilifiet 20 turther includes a faceguard 46 and a chinstrap 48, to protect the
user from injury. In addition, a hydration tube 49 (FIG. 2) is disposed in the faceguard,
positioned for convenient access by the user. The hydration tube has a tip proximate to the
user’s mouth that can be operated by biting on it. At its opposite end, the tube can be
connected to a liquid container, such as a water bladder. The electronic system 24 includes a
voice microphone 51 attached to the faceguard for use by the user, for example, for use with

communications subsystem and recording subsystem.

The electronic subsystem further includes speaker 47 positioned adjacent to the
user's ears. The openings for the microphones (44, 51) and speakers 47 in the helmet are
sealed, internally with a water-resistant material that allows sound to pass, such as those
available from W.L. Gore & Associates. The seal keeps out water and other contamination

while allowing air to pass, preventing pressure buildup.

The helmet 20 further includes a magnet disposed in the chinstrap 48 and a
reed switch disposed in the helmet body 22. The switch is configured to power up the

electronic system 24 of the helmet by positioning the magnet in proximity to the reed switch.

The helmet body 22 includes an inner shell 28 and an outer shell 30, defining a
cavity 32 (FIG. 2) within which components of electronic systems 24 are mounted. In the
exemplary embodiment, support posts 33 extend between the outer and the inner shells to
increase the strength of the helmet and to facilitate distribution of impact forces. In this
manner, the support posts inhibit the outer shell from inward compression onto the electronic
components. The support posts are glued between the inner and outer shell. In various other

embodiments, support posts can be molded extensions of the shells, or excluded entirely.

The outer shell 30 defines two openings, 34, 36, in the forward portion of the
helmet, for use by a headlamp 38 and the digital camera 40, respectively, both of which are
disposed within the cavity. Additional openings are also provided for an external microphone
44 (F1G. 2) and an IRDA transceiver. The external microphone is disposed between the
digital camera and the headlamp. The inner and the outer shells are secured to each other
along their outer edges, facilitating a watertight seal to protect the electronic components
disposed in the cavity. Depending on particular needs, other embodiments are contemplated

in which a watertight seal is not used.
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The Headminip 38 includes a high-powered white LED, such as those available
from Luxeon, Inc., and a focusing lens such as those available from Fraen Corp. The power

controller receives commands to turn the light on and off and set the intensity, as desired.

The inner shell 28 is formed of material configured to provide RF shielding
from the electronics disposed in the cavity, while satisfying other safety requirements, to
include impact resistance and fire-resistance. The inner shell includes a flame-retardant
additive, providing a flame-retardant rating "Vo," as tested under test method "UL 94." In the
exemplary embodiment, the inner shell comprises molded polymer material having metallic
fiber evenly disbursed throughout. Nickel-plated carbon fiber, such as that available from
Chomerics Plastic Material, Inc., of Woburn, MA, has been found to be effective, particularly
for RF shielding. More particularly, the material of the inner shell includes a thermoplastic
resin accounting for between about 50 percent and 90 percent of overall weight. The nickel-

coated carbon fiber accounts for between about 10 and 40 percent of overall weight.

In use, the inner shell 28 both absorbs and reflects radiation, providing
effective shielding in a range of about 70 dB, for frequencies from 800 MHz to 12 GHz. The
inner shell has a thickness of about 2 mm. In other embodiments, the thickness can be varied

to accommodate requirements, as needed.

Various other materials can be used in the inner shell 28, as requirements
dictate. For example, in certain embodiments, the inner shell can further include carbon fiber,
plastic, and fiberglass, singly or in combination. The inner shell can also provide RF

shielding by laminating or painting rf-shielding material thereon.

The outer shell 30 is configured to provide substantial impact resistance and, in
the exemplary embodiment, is molded from a copolymer resin, such as those available from
GE Advanced Materials Plastics, under the trademarks LEXAN®, CYCOLOY®, ULTEM®,
and XYLEX®. In other embodiments, the outer shell can be formed of various other
materials having sufficient attributes, to accommodate the anticipated use. For example,

carbon fiber and fiberglass can be used.

The helmet 20 is configured for use in various sporting activities, such as
skiing, bicycling, waterskiing, to name a few. The helmet can also be beneficially used in
other activities to include scientific research, law enforcement, and military applications. In
the exemplary embodiment, the inner shell 28 and the outer shell 30 are secured to each other

using sonic-welding to facilitate a watertight seal to protect the electronic components
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disposed 1m the cavity. Various other processes and seals can be used, as appropriate. For

“example, a gasket with silicon sealant can be used for a seal between the inner and the outer

shell. Other embodiments are contemplated in which the helmet is configured for

requirements of a particular activity.

The helmet body 22 further includes a shock-absorbent structure 42 (FIG. 3)
disposed between the inner shell and the head of a user. In the exemplary embodiment,
shock-absorbent structure is formed of a foam layer covered with material attached to the

inner shell, however, various other materials that provide sufficient protection can be used.

Electronic System

With continued reference to FIGS. 2 to 4, subsystems of the electronic
system 24 are spaced about the helmet body 22. In the exemplary embodiment, the following
subsystems are included: the headlamp 38, the digital camera 40, a power subsystem 50, a
global positioning system subsystem 52, an audio subsystem 54, a communications
subsystem 56, and a central controller subsystem 58, an image-transmission subsystem 60,
and an image-recording subsystem 62. In certain other embodiments, each of the subsystems
can be disposed in a separate housing. In yet other embodiments, components making up any
of the subsystems can be disbursed about the helmet rather than confined to a particular

housing or location within the helmet body.

As best seen in FIG. 4, the inner shell 28 includes grids lines spaced about one
cm apart on its outer surface. The grid facilitates precise, uniform mounting of the
subsystems, promoting overall balance of the helmet. In the exemplary embodiment, several
components are aligned along the centerline of the helmet, for example, to include, from front
to back, the digital camera 40, the headlamp 38, the positioning subsystem components 53,
52, and the image-recording subsystem 62. However, the subsystems need not be restricted to
the particular locations of the exemplary embodiments. The subsystems can be attached using

various approaches, €.g., epoxy, welding nuts, plastic mounting devices, and so on.

In the exemplary embodiment, the remote control 26 fits on the user’s wrist
and can control subsystems of the electronic system. The remote includes a color display 72
that can show a menu-driven interface, images (taken with the digital camera 40), and GPS
maps. The menus can be selected by a control switch 74. The remote communicates with the
helmet via an IrDA transceiver and can communicate to a computer, e.g., to download GPS

maps. The remote further includes sensors 84 (FIG. 8) to monitor vital signs (e.g., heart rate,
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oxygen satufatiofi, body t&niperature, and others) of the user. The vital sign data can be
displayed on the remote and can be transmitted to the helmet. In this manner, the vital sign
data can be documented and transmitted via the communications subsystem 56 or the image-

transmission subsystem 60.

Referring to FIGS. 5 and 6, the central controller 58 provides commands and
regulates power to each of the subsystems, as well as, facilitates transfer of data among the
various subsystems. For example, position data from the positioning subsystem 52 can be
recorded on still shots and image recordings of an image subsystem 62. The central controller
communicates with the remote control 26 via an IR port 64. The electronic system further
includes a USB port 66 for interacting with the system and accessing system data. The

detailed features and components of the subsystems are discussed in detail below.

Communications Subsystem

With reference to FIGS. 5 and 7, the communications subsystem 56 includes a
transceiver, a processor and an antenna, providing 32 radio channels operable in a range of
about 2 to 5 miles, depending upon terrain. For extended range, the user can attach an
external antenna via an antenna connector. For example, the communication subsystem in
conjunction with an attached antenna can provide a range exceeding 20 miles, depending
upon terrain. In yet other embodiments, an extended range antenna can be disposed in the
helmet body. The communications subsystem is configured for voice activation, enabling

hands-free operation and triggers automatic transmission upon detection of voice activity.

In the exemplary embodiment, the communications subsystem includes a radio
transceiver, such as those available from Aerocomm, Inc. of Lenexa, KS (e.g., model
AC4490) and Radiotronix, Inc. of Moore, OK, and an embedded antenna such as those
available from Linx Technologies of Grants Pass, OR and Nearson, Inc. of Springfield, VA.
In other embodiments, the helmet can include other communication methods, e.g., cellular

phone, satellite communication, to name a few.

The processor of the communication subsystem controls the transceiver
parameters and monitors signal strength. The audio output from the communication
subsystem passes through a processor of the audio subsystem that will mute the volume of the
audio subsystem when the radio is in use. The communications subsystem can vary power
output, as needed. For example, high power output can be used to provide extended range,

and lower power output can be used to conserve battery life. Data compression, such as
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adaptive difterential plils€’ ¢dde modulation (ADPCM) can be used to facilitate bandwidth
requirements with low error rates, even in noisy environments. The compression is performed

by CML microcircuits CMX649 or similar unit.

Positioning System Subsystem

The positioning-system subsystem 52 is configured to receive Global
Positioning System (GPS) satellite transmissions via a GPS antenna, such as those available
from Aschtech Antenna, Toko America, Nearson, Centurion, and Linx. The positioning-
system subsystem provides position data, to include longitude, latitude, altitude, speed, and
directions of movement. In the exemplary embodiment, GPS receivers from various
manufacturers can be used, e.g., Xemics (XE1610-OEMPVT subsystem) and Thales
Navigation. In other embodiments, the positioning system subsystem can be configured for -

various other approaches for positioning.

Image Subsystems

As shown in FIG. 2, the digital camera 40 and an image recording subsystem
62 are in spaced locations within the cavity. The camera includes a fixed-focus wide-angle
lens directed out the second opening 36 of the outer shell 30 such that its field of view
projects from the front of the helmet. In the exemplary embodiment, the camera is configured
with manual or automatic brightness control. Moreover, the digital camera can capture both

still and motion images.

The image recording subsystem 62 is configured to receive digitally captured
image data from the camera assembly and store the data on digital memory. In the exemplary
embodiment, the image recording subsystem 62 utilizes MPEG4 data compression; however,
various other methods of recording such data can be used, for example, MPEG2 and H264
compression. The image recording subsystem also receives audio output from an external

microphone and a user’s microphone, and records each on separate audio channels.

The recorder of the image recording subsystem 62 is about 2.25 in. x 3.75 in. x
0.70 in. In use, the image recording subsystem can record in different modes, e.g., a high
quality mode and an extended play for lower resolution or lower frame rates. Recorded image
data can be accessed via the communication ports to include the USB port 66 and the wireless
IR port 64, as desired. In other embodiments, data can be retrieved through a removable
memory device, such as memory drives, memory sticks, and so on. In the exemplary

embodiment, image data is downloaded in a compressed format.
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"'I'he helmet 20 further includes the ability to provide "live" image and other
data via the image-transmission subsystem 60. The electronic system 24 can be configured to
store a unique helmet ID number and position data, from the position subsystem, with the
image of the subsystem. Thus, with the helmet 20, a user can thoroughly document all
activities. In addition, using the broadcasting feature, such information can be transmitted to

others in real-time.

Power Subsystem

With reference now to FIG. 9, the power subsystem 50 includes three battery |
banks 92 that can be operably connected via a command to the various subsystems. In the
exemplary embodiment, flat batteries with high power density are used, such as Lithium Ion
types. The controller can dictate the distribution of power based upon demand and priority
levels assigned to each subsystem. Also, the controller can regulate use of each of the battery
banks, for example, reserving one bank for an emergency backup. In the exemplary
embodiment, the batteries can be charged from an external power supply or a solar panel.
Also, external battery packs can be connected to the helmet and worn by the user on a belt

pack, for example.

Audio Subsystem

With reference to FIGS. 5 and 10, the audio subsystem 54 is about 1.5 in. x 1.9
in. x 3 in. and can endure substantial impact forces. In the exemplary embodiment, the audio
subsystem includes a MP3/USB chip such as those available from the following: Micronas,
Inc.; VLSI, Inc.; ST Microelectronics, Inc.; Cirrus Logic, Inc.; Atmel, Inc. and others. The

audio subsystem further includes flash memory 78.

The audio subsystem 54 is configured to play audio file in MP3 digital format
and provides at least four hours of playtime with tone and volume adjustment. In other
embodiments, the audio subsystem can be configured for other formats of digital recordings.
The audio subsystem is also configured to store the preferred tone and volume, at system
power down. In use, audio output from the audio subsystem automatically cuts off when the
communication subsystem is in use. Audio files can be downloaded into digital memory
through either the USB port 66 or the IR port 64. The audio subsystem can also record voice

and external sounds via the corresponding microphones.

It should be appreciated from the foregoing that the present invention provides

a helmet that includes a helmet body and an integrated electronic system disposed in the
-10- GER-00213
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helmet body. "In"dh'éxénipléiy embodiment, the electronic system provides the user with a
number of convenient functions and is operable from a wireless remote control. The
components of the electronic system are sufficiently small and rugged for use in the helmet,
ensuring that the helmet is lightweight and durable. Moreover, the components are spaced
about the helmet to provide even weight distribution to promote overall safety. In an
exemplary embodiment of the invention, the helmet body has a hard outer shell and a hard
inner shell mounted to the outer shell such that a cavity is defined between the outer and the
inner shells. The inner shell includes suitable material to provide the user effective RF
shielding from the electronic system. For example, the inner shell can include nickel-plated
carbon fiber to provide RF shielding. The helmet body further includes a shock-absorbent

structure disposed between the inner shell and the head of a user, when the helmet is worn.

Although the invention has been disclosed in detail with reference only to the
preferred embodiments, those skilled in the art will appreciate that various other embodiments
can be provided without departing from the scope of the invention. Accordingly, the

invention is defined only by the claims set forth below.
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" WHAT IS CTAMEBED1S™ ‘ '

1. An electronic helmet, comprising:
a helmet body having

(i) ahard outer shell,

(ii) a hard inner shell mounted to the outer shell such that a cavity is defined
between the outer and the inner shells, the inner shell including suitable
material configured to provide RF shielding, and

(iii) shock-absorbent structure disposed between the inner shell and the head
of a user, when the helmet is worn; and

an integrated electronic system including components disposed in the cavity defined

between the outer and the inner shells.

2. A helmet as defined in claim 1, further comprising a wireless remote control

configured to operate a subsystem of the electronic system.

3. A helmet as defined in claim 1, wherein the inner shell includes nickel-plated carbon

fiber configured to provide RF shielding.

4, A helmet as defined in claim 1, wherein selected components of the electronic system
are disposed in a housing secured within the cavity defined between the outer and the

inner shells.

5. A helmet as defined in claim 1, further comprising a plurality of housings disposed
within and spaced about the cavity defined between the outer and the inner shells, each

housing configured to secure corresponding components of the electronic system.

6. A helmet as defined in claim 1, wherein the electronic system includes a digital image
‘subsystem disposed in the cavity between the outer and the inner shells, the digital
image recording subsystem having a camera mounted with a field of view projecting
from a front side of the helmet and having an image recording device in
communication with the camera, the image recording device mounted in a back side of

the cavity.

7. A helmet as defined in claim 6, wherein the digital image subsystem further includes
an image transmitter in communication with the camera and mounted in a back side of

the cavity.
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A helmet as defined in claim 7, wherein the electronic system is configured to transmit

image data, audio data, and position data in real-time via the image-transmitter.

An electronic helmet, comprising:
a helmet body having

(i) ahard outer shell,

" (ii) a hard inner shell mounted to the outer shell such that a cavity is defined
between the outer and the inner shells, and

(iii) shock-absorbent structure disposed between the inner shell and the head
of a user, when the helmet is worn; and

an integrated electronic system, having a microphone and a speaker, including

(i) adigital image subsystem disposed in the cavity between the outer and the
inner shells, the digital image recording subsystem having a camera
mounted with a field of view projecting from a front side of the helmet
and having an image recording device in communication with the
camera, the image recording device mounted in a back side of the
cavity,

(ii) arechargeable battery disposed in the cavity between the outer and the
inner shells,

(iii) an audio subsystem disposed in the cavity between the outer and the inner
shells,

(iv) a global positioning system disposed in the cavity between the outer and
the inner ‘shells,

(v) a mobile communications device disposed in the cavity between the outer
and the inner shells such that the head of the user is effectively shielded
from transmissions by the inner shell, and

(vi) aheadlamp oriented to emit light in front of the user, when the helmet is

worn.

A helmet as defined in claim 9, further comprising a separate central controller for

integrating functionality of each of the plurality of systems.

A helmet as defined in claim 9, further comprising a wireless remote control

configured to operate a subsystem of the electronic system.
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12.

13.

14.

15.

16.

17.

18.

19.

A helmet as dé€fified in claim 9, wherein the inner shell includes nickel-plated carbon

fiber configured to provide RF shielding.

An electronic helmet, comprising:
a helmet body; and
an integrated electronic system, having a microphone and a speaker, including
(i) adigital image subsystem mounted to the helmet body, the image
subsystem having a camera mounted with a field of view projecting
from a front side of the helmet, the image subsystem further having an
image recording device in communication with the camera,
(i) arechargeable battery mounted to the helmet body,
(iii) an audio subsystem mounted to the helmet body and configured to
provide audio output to the speaker,
(iv) apositioning subsystem mounted to the helmet body and configured to
provide position data, and

(v)  acommunications subsystem mounted to the helmet body.

A helmet as defined in claim 13, further comprising a wireless remote control

configured to operate a subsystem of the electronic system.

A helmet as defined in claim 13, wherein selected components of the electronic system

are disposed in a housing mounted to the helmet body.

A helmet as defined in claim 13, further comprising a plurality of housings mounted to
the helmet body, each housing configured to secure corresponding components of the

electronic system.

A helmet as defined in claim 13, wherein the digital image subsystem further includes
an image transmitter in communication with the camera and mounted in a back side of

the cavity.

A helmet as defined in claim 15, wherein the electronic system is configured to
transmit image data., audio data, and position data in real-time via the image-

transmitter.

A helmet as defined in claim 13, wherein the helmet body includes suitable material

configured to provide RF shielding for the user.
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"20."  A'helmet'as defined in claim 19, wherein the helmet body includes nickel-plated

carbon fiber configured to provide RF shielding for the user.
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