116020

IUAGONRCELD N

oid's'n c¢ocvl

Page 1 of 16

PTO/SB/16 (12-08)
Approved for use through 09/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ion of inft ion unless it disptays a valid OMB control number.
PROVISIONAL APPLICATION FOR PATENT COVER SHEET ~ Page 1 of 2
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c).
Express Mail Label No. EG 128261370

U.s. PTO
61/462914
02/09/2011

INVENTOR(S)
Given Name (first and middle {if any]) Family Name or Surname Residence
(City and either State or Foreign Country)
Robert Reisinger Stevenson Ranch, CA
Robert Weber Fullerton, CA

Additional inventors are being named on the parately numbered sheets attached hereto.

TITLE OF THE INVENTION (500 characters max):

HELMET OMNI-DIRECTIONAL ENERGY MANAGEMENT SYSTEM

Direct all correspondence to: CORRESPONDENCE ADDRESS

The address corresponding to Customer Number:
O 68173
OR

Firm or

Individual Name
Address
City State Zip
Country Telephone Email

ENCLOSED APPLICATION PARTS (check all that apply)

Application Data Sheet. See 37 CFR 1.76 D CD(s), Number of CDs
Drawing(s) Number of Sheets 3 [] other (specify)
Specification (e.g. description of the invention) Number of Pages 5

Fees Due: Filing Fee of $220 ($110 for small entity). If the specification and drawings exceed 100 sheets of paper, an application size fee is
also due, which is $270 ($135 for small entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1}(G) and 37 CFR 1.16(s).

METHOD OF PAYMENT OF THE FILING FEE AND APPLICATION SIZE FEE FOR THIS PROVISIONAL APPLICATION FOR PATENT

D Applicant claims small entity status. See 37 CFR 1.27. $110
A check or money order made payable to the Director of the United States Patent and Trademark Office
is enclosed to cover the fili icati i if applicable).
ver the filing fee and application size fee (if applicable) TOTAL FEE AMOUNT ($)
(] Payment by credit card. Form PTO-2038 is attached.

D The Director is hereby authorized to charge the filing fee and application size fee (if applicable) or credit any overpayment to Deposit
Account Number:

USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT

This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiatity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 10 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
{f you need assistance in completing the form, calf 1-800-PT0O-9199 and select option 2.

REVELYST 1014



Page 2 of 16

PROVISIONAL APPLICATION COVER SHEET
Page 2 of 2

PTO/SB/16 (12-08)

Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ion of inf ion unless it displays a valid OMB control number.

Th.einvention was made by an agency of the United States Government or under a contract with an agency of the United States Government.
No.

D Yes, the name of the U.S. Government agency and the Government contract number are:

WARNING:
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them
to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of
the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of
a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued_patent (see 37 CFR 1.14). Checks and credit card authorization forms

PTO-2038 submitted for payment purposes arg-not pétaj n the application file and therefore are not publicly available.
Date. Zlé / /

SIGNATURE

TYPED or PRINTED fiAMe JONathan Hangartner REGISTRATION NO, _09244
(if appropriate)}

TELEPHONE (858) 454-4313 Docket Number: WEBER-1




. Provisional Patent Application
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Title: Helmet Omni-Directional Energy Management System

Field Of The Invention: The present invention relates to protection of the human head in the
event of an accident where an individual is wearing a safety helmet. In particular, the present
invention will reduce the likelihood of rotational brain injury, shearing of brain matter, linear
compression, and / or concussion in accident situations.

Background of the invention: Action sports (e.g. skateboarding, snowboarding, BMX, downhill
mountain biking, etc.), motorsports (e.g. off-road and on-road motorcycle riding and racing)
and traditional contact sports (e.g. football and hockey) continue to grow at a significant rate
throughout the world as each of these sports expand into wider participant demographics.
While technology and sophisticated training regimes continue to improve the performance
capabilities for such athletes/participants, the risk of injury also increases. To date, helmet
protection devices have not experienced any material new technology that improves protection
of the athlete’s head and brain in the event of an accident. The current “state of the art”
helmets are not keeping pace with the evolution of sports and the capabilities of athletes. At
the same time, science is providing alarming data related to the negative effects from
concussive impacts to an athlete’s head. While concussions are at the forefront of concerns in
each of the above-mentioned sporting activities, rotational brain injuries from the same
concussive impacts are no less of a concern, and in fact are potentially more troublesome.

Rotational brain injury may occur when an accelerated application of force is applied to the
helmet or head from at an angle greater or less than 90 degrees to a perpendicular plane drawn
through the center of the brain. See Fig. 1.

Rotational brain injuries generated by angular acceleration forces in or around the individual’s
central brain area can be serious, long lasting, and potentially life threatening. Angular
acceleration forces may become greater depending on the severity (force) of the impact, the
degree of separation from 90 degrees, and the type of protective device that the individual may
be wearing.

The exterior shells of helmets and the corresponding interior fit padding, foam padding, air
filled bladders, or other means are tasked with managing forces applied to the helmet. When
force applied to the helmet exceeds the capability of the combined resources of the helmet,
including the interior padding, to manage the force, energy that is not absorbed by the helmet
is transferred to the head and brain of the user. This may result in moderate concussion or
severe brain injury, including a rotational brain injury depending on the type of impact energy,
and the severity of the impact energy.
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The desired function of helmets is to absorb and dissipate as much energy as possible, in the
shortest amount of time possible, be it direct linear translational energy, or angular
acceleration or deceleration energy in the event of any given accident situation, without
transmitting that energy to the wearer’s head form and brain. The goal of these helmets is to
reduce or significantly diminish the risk of head and brain injury resulting from these various
situations.

The present invention is intended to enhance modern helmet design for improved safety and
the well being of athletes/participants in sporting activities in the event of any sort of impact to
the head. The present invention addresses specifically the management, control, and reduction
of these angular accelerational forces, while improving linear impact force performance within
the helmet device during an accident.

Invention Description:

The present invention is an omni-directional impact energy management system for a helmet.
The present invention seeks to significantly reduce the rotational and linear forces on the brain
that are generated from impacts to a helmet. The following description is presented to enable
any person skilled in the art to make and use the invention. For purposes of explanation,
specific nomenclature is set forth to provide a thorough understanding of the present
invention. Descriptions of specific embodiments or applications are provided only as examples.
Various modifications to the embodiments will be readily apparent to those skilled in the art,
and general principles defined herein may be applied to other embodiments and applications
without departing from the spirit and scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown, but is to be accorded the widest possible
scope consistent with the principles and features disclosed herein.

The present invention allows a controlled internal omni-directional displacement capability,
including rotation, among the interior components of a hard shelled safety helmet. Generally,
the present invention relates to a safety helmet comprising at least two layers housed within
the hard exterior shell of the helmet. One of these layers, the inner liner, is in contact with the
wearer’s head. Another layer, the outer liner, is affixed to the hard outer shell of the helmet.
One or more intermediate layers may be disposed between the inner and outer layers. These
layers may be formed of any suitable material, including without limitation such materials
commonly used in the industry such as expanded polystyrene (EPS).

In an exemplary embodiment of the invention, the outer surface of the inner liner is connected
to the inner surface of the outer liner with components that will allow for controlled omni-
directional relative displacement between the liners. Thus, the two liners are engaged with
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each other such that they can displace relative to each other in response to angular forces from
a glancing indirect or direct blow to the hard outer shell of the helmet. The engagement
between the inner and outer liners allows for limited, controlled, omni-directional movement
to reduce the transfer of forces and resulting acceleration originating from the hard outer shell
of the helmet. The relative movement of the inner and outer layers is controlled via various
means of suspension, dampening, and motion controlling components that engage the liners.
Additional layers or partial layers may be inserted between the inner liner and the outer liner in
such a way that would comprise various layers of components, with or without air gaps
between them, that would allow for such controlled omni-directional relative displacement
between one or more of the layers.

In an exemplary embodiment, two energy-absorbing liners are engaged within one another
forming an assembly with complete omni-directional orbital capability established within
specific definite range of movement margins. The liners may be multi or single-density EPS
liners or may be comprised of any other suitable materials. The inner liner may be static and
engaged directly by the individual’s head through the use of a comfort liner and or fit pads
common in all sporting helmets. Proper helmet restraint is managed by the chin-strap or neck
security device commonplace on all helmets. Depending on the allowable degree of movement
between the liners, a unique chin-strap or neck security device may be required.

As shown in Figure 2, which is a partial cross-section of an exemplary embodiment, the outer
liner is disposed outside of the inner liner, but still interior to the helmet shell. The outer liner
is affixed directly to the inside surface of the helmet shell as is commonplace in traditional
helmet design. The traditional helmet shell may be manufactured from common materials such
as fiber lay-up resin type materials, polycarbonate plastics, or other appropriate materials.

The inner and outer liners engage each other to form an internal sub-assembly by the use of a
plurality of flexible or elastomeric structures referred to herein as flex bumpers or isolation
dampers. In one exemplary embodiment shown in Fig. 2, the flex bumpers are generally
circular with a circular concave recess and an outer flange. The flex bumpers fit between the
inner liner and the outer liner such that the concave recess nests within a recess in the outer
liner. A corresponding raised section of the inner liner nests within the concave recess. In
another design embodiment the flex bumpers could connect to the inside surface of the outer
hard shell directly.

A plurality of such flex bumpers may be provided at various points around the helmet. These
flex bumpers provide the ability to control and tune the amount of rotational force that will
cause displacement of the outer liner relative to the inner liner, and can be configured such
that they will tend to cause the inner liner to return to its original position in reference to the
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outer liner after the force is removed, functioning in a fashion similar to a ball and socket
detent. The flex bumpers can be arranged in various modifications to the embodiments as will
be readily apparent to those skilled in the art, and general principles defined herein may be
applied to other embodiments and applications without departing from the spirit and scope of
the invention.

An engineered limit (or stop) may.be designed into and between the interior liners to prevent
over-rotation or displacement between the interior liners due to the displacement of the
exterior helmet shell assembly during an accident. In one exemplary embodiment the inner
liner is provided with multiple flanges extending outward from the inner liner to act as
rotational “stops” by impacting with the edge of the outer liner.

In other exemplary embodiments, an additional layer is inserted between the inner liner and
outer liner. This layer, like the inner and outer liners, may be formed of EPS or any other
suitable materials. In one exemplary embodiment shown in Fig. 3, lugs extending from the
inner liner engage corresponding recesses in the middle layer, while lugs extending from the
middle layer in turn engage corresponding recesses in the outer liner. These lugs and
corresponding recesses can be designed to allow for a controlled amount of rotational
movement between the liners and middle layer. Flex bumpers of various configurations can be
placed between the liners and/or the middle layer to further dissipate energy. In one
exemplary embodiment, the flex bumpers may be cylindrical in shape, and sized such that they
engage recesses in the adjacent surfaces of the liners and middle layer, creating a space
between those adjacent surfaces. The flex bumpers can flex, bend, and compress to absorb the
energy of impacts from all directions, and allow the liners to move relative to the middle layer.
in other exemplary embodiments, a similar system of lugs and flex bumpers can be
implemented using only two layers, or using more than three layers. It will be readily
understood by those of skill in the art that a wide range of potential configurations can be
devised for the lugs and flex bumpers described herein. The lugs and flex bumpers may take on
a wide range of shapes, sizes, materials, and specific physical properties. They may also be
designed to engage different layers differently than shown herein.

Furthermore, by using different materials and configurations, it is possible to adjust or tune the
protection provided by helmets that use this concept. The liners and any other layers can be
formed from materials with distinct flex, compression, and crush characteristics, and the flex
bumpers can be formed from various types of elastomers or other appropriate energy
absorbing materials such as micro-cellular urethane. Thus, by tuning the density and stiffness
of the flex bumpers, helmets can be designed to strategically manage impact energy based on
the known range of common head weights expected to be present in any given helmet, by
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helmet size. For instance, the 12 year old youth has a smaller head and head weight than the 35
year old 200 |bs mature male.

These energy absorbing flex bumpers and lugs provide and support the ability for the
component internal surfaces of the various liners and layers to be displaced and rotate in any
direction necessary, independently of each other in the accident event where rotational
demand forces are impacted upon the exterior of the helmet.

In summary, all helmets provide some level of protection in the event of linear impact as the
interior fit pads and primary crush element yield. An important distinction between omni-
direction absorbsion system and traditional energy management systems is the amount and the
intent to allow for controlled and intended omni-directional displacement. As an example
traditional EPS helmets have little to no capability to control or manage angular accelerational
forces where the omni-directional energy management system will allow for significant
rotational shearing and omni-directional displacement to absorb energy from all force vectors.
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