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ASSIGNMENT OF INTELLECTUAL PROPERTY AGREEMENT

THIS ASSIGNMENT OF INTELLECTUAL PROPERTY AGREEMENT made
effective this 1% day of March, 2010.

BY: PAUL J. DAGESSE
(the “Assignor™)
OF THE FIRST PART
IN FAVOUR QF: RHINOKORE COMPOSITES LTD.
(the “Assignee”)
OF THE SECOND PART

WHEREAS the Assignor owns the rights to patents filed in the United States of America
and Canada in relation to ‘composite material formed from foam filled honeycomb panel
with top and bottom resin filled sheets, more particularly described and identified in
Schedule “A” to this Agreement.

NOW THEREFORE FOR VALUABLE CONSIDERATION, the receipt of which is
acknowledged, the Assignor grants, assigned and quitclaims to the Assignee the
following::

1. All of my worldwide right, title and interest including but not limited to all
patent, trademark, copyright, design right, trade secrets and. other
intellectual or industrial property of any nature whatsoever which-I may
have in the works identified in Schedule “A” (the “Works”).

2. TO HAVE AND TO HOLD THE SAME, UNTO ASSIGNEE, ITS
SUCCESSORS AND. ASSIGNS, FOR THE FULL DURATION OF ALL
SUCH RIGHTS, AND RENEWALS OR EXTENSIONS.

ARTICLE 1 — INTERPRETATION
1.1 Definitions. Inthis Assignment of Intellectual Property Agreement,

(a)  “Agreement” means Assignment of Intellectual Property Agreement and
any schedules or appendices attached hereto and any amendments
incorporated by reference herein and signed by both parties.

(b))  “Person” includes any individual, corporation with or without share
capital, general or limited partnership, limited liability partnership, trust,
trustee, joint venture, association, governmental tribunal, government
agency or organization or entity of any kind.
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(¢)  “Work” means all patents; trademarks, copyrights,, design rights, trade
secrets and other intellectual or industrial property of any nature
whatsoever which I may have in the works identified in Schedule “A”

12  Headings and Subheadings. The inclusion in this Agreement of headings and
subheadings is for convenience of reference only and, shall. not effect the
construction or interpretation of this Agreement.

13  Gender and Number. In this Agreement, unless the context otherwise requires;
words; importing the singular include the plural and vice versa and works
importing one gender include all genders.

1.4 Invalidity of Provisions. Each of the provisions contacted in this Agreement is
distinct and severable and a declaration of invalidity or unenforceability of any
such-provision by a court of competent jurisdiction shall not affect the validity or
enforceability of any other provision of this Agreement.

1.5  Entire Agreement. This Agreement, together with any schedules or appendices
attached hereto, constitutes the entire agreement between the parties pertaining to
the subject matter of this Agreement; and there are no warranties; representations
or agreements between the. parties in connection with the subject matter of this
Agreement except as specifically set forth or referred to in this Agreement.

1.6  Modification and Waiver. This Agreement may not be modified unless agreed
to in ‘writing by all the parties hereto. Except as otherwise provided herein, no
term or provision of this Agreement shall be deemed waived atd no breach
excused.

1.7  Counterparts. This Agreement may be signed in counterparts and each of such
counterparts shall constitute: an' original document and such counterparts, when
taken together shall constitute one and the same instrument.

18  Facsimile or Electronic Transmission. Each of the Assignor and Assignee shall.
be entitled to rely upon delivery by facsimile or other means of electronic
transmission of an executed copy of this Agreement.

ARTICLE 2 -~ ASSIGNMENT

21  Assignment. The Assignor hereby transfers and assigns tothe Assignee, all right,
title-and interest, absolutely to:

(@)  All of the copyright and any design right in or relating to the Works and
each of them throughout the world and in all versions thereof, in
whichever format such Works are supplied or may be used, free of all
licences, mortgages, charges or any other encumbrances, including the
right to sue for damages and other remedies in respect of any infringement

PATENT
REEL: 027250 FRAME: 0110



of copyright or other rights in the Works for the full term of the copyright
together with-any and all renewals, reversions and .extensions thereof; and

(b)  All other industrial, commercial and intellectual “property rights and
privileges, benefits and advantages howsoever now or at any time
subsisting or capable of subsisting in or pertaining or relating to the Works
and each of them, including:the right to. make registrations relating to the
Works including the right to sue and recover for any infringements of such
right, privilege, benefit or advantage for the: full term together with any
and all renewals, reversions and extensions thereof.

ARTICLE 3 ~ REPRESENTATIONS AND WARRANTIES

3.1  Representations and Warranties: of the Assignor. The Assignor hereby
represents to the Assignee that:

(a)  He is the legal and beneficial owner of the rights assigned pursuant to this
Agreement and has full powerand authority to enter into this Agreement.

(8)  The Assignor has not previously assigned or otherwise encumbered any
rights in the copyright or other rights in the Works so as to derogate from
this Assignment.

ARTICLE 4 — GENERAL PROVISIONS

4,1 Further Assurances: The Assignor will promptly upon the request of the
Assignee-assist the Assignee, at the Assignee’s expense; in taking or causing to be
taken all reasonable actions, steps and proceedings, and executing-all documents:
or instruments, as the Assignee may reasonably require in order to vest absolute
legal and beneficial ownership: of the rights referred to in this Agreement in the
Assignee or to perfect the Assignee’s title thereto anywhere in the world (to the
extent permissible under the applicable law) to procure for the Assignee (or its
nominees, assigns and successors) the exclusive, unfettered, right to use and
exploit the Works..

42  Indemnity by Assignor. The Assignor agrees to defend, indémnify and hold the
Assignee, or his nominees, assigns and successors, harmless form and against any:
Joss, claim, cause of action, suit, injury, expense, damage or liability, including
reasonable legal costs, that the Assignee may incur as a result of or in ‘connection
with any breach, default or non-performance of any of the terms, ‘conditions,
representations, warranties or other provisions contained in this Agreement on the
part of the Assignor.

4.3 Survival. The parties agree that the provisions of this Agreement which are
intended to survive the termination of this Agreement shall survive the
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termination of this Agreement and shall continue in full force and effect and be
binding upon the parties.

44 Tume is of the Essence. Time shall be of the essence in connection with this
Agrecmpent.

4,5 Ennorement. This Agreement shall emure to the benefit of; and be bindingupon;
the Assignor and the Assignee and thelr respective successors, affiliates and

4.6  Governing Law. This Agreement shall be governed by the laws of the Province
of Albérta and the laws of Canada applicable therein and each of the Assignor.and
Assignee hereby submits to the non-exclusive jurisdiction of Alberta in
cormection with this: Agreement,

IN WITNESS WHEREOF the parties have duly executed this Agreement as of the date
above first written.

PAUL L. B}:GESSE |

E COMPOSITES LTD.
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as United States
A » » ' R 14 » 3 ry
o» Patent Application Publication o Pub. No.: US 2009/0286043 Al
De Baets et al. 3) Pub. Date: Nov. 19, 20609
(s4) COMPOSITE MATERJAL PORMED FROM (30) Foreign Application Pricrity Data
FOAM FILLED HONEYCOME PANEL WITH ' ' '
TOP AND. BOTTOM RESIN FILLED SHEETS Sep: 22,2008 (TA) wrmvcnmmmionsmmmmesmimsimninne 2,639,673
(76} lnventors: Alan Daniel De Baets, Wianipeg Publicstion Classification
(CA);.Paul 3. Dagesse, Beaveriodge (51} Int.CL
(cay B32B 312 Q00601
Comespondénce Address: 5% - CL 17
ADE & COVIPANY INC. ¢ bs.a s
2157 Henderson Highway _ ‘
WINNIPEG, MB R2GIP9 (CA) 61 ABSTRACT
) . A composite panel i5 formed from 2 hooeycomb core pagel
(1) ApphNos 12355827 with a foam material filling the tubular cells and a fibrous
g ‘ reinforcingcpversheezswendingqverthegqpandbqnumcr
(22) Filed: Jau. 19,2009 the panel. The caver sheets ars filled with a et resin material
; o gt which extends from the cover sheets injo e porous fibrous:
Relatod U5, Application Data il ofthe walls of the core pane} $o 28 1o form an mvegral
(60y Provisional application No. 61/053,170, filed on May  stycturs of the resin extending berwesn the walls and the
14,2008, sheets.
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COMPOSITE MATERIAL FORMED FROM
FOAM FILLED HONEYCOMB PANEL WITH:
"TOP AND BOTTOM RESEY FILLED SHEETS:

{6001] "This application clairns the benefit ander 35 U.5.C.
118 of Provisional Application 61/053;,170 fied May 14,
2008.

[0002] ‘This iovention. relares 10 @ composiie meterial
formed froma penel of & foam filléd honeycorb cell material
overed-on top and bottom susfices by @ resin fHled sheet.

BACKGROUND.OF THE INVENTION'

10003] A mumber of prior proposals have been made for
mamufachuring 2 composite core pacel formed from a Honcy-
comb panel formed withy whular cells 2t right angles to the
panef where the penel s filled With # reicforcing foam extend-
ing, through the cells s0 a5 70 provide an enhanced coprpres-
sion strength of the core in a direction ongitodinally of tie
cells, This strengthis commondy significamly greater thanhie
compression swength of the coreand the foam separately. The
core panel is then covered on top and botom by rednforcing
shoets of & fibrous reinforciog material which arc then resin
filled by a-resin impregration pracess, for.example infusion,
$0-28 {0 aftach the top-snd bottors sheets. 5o the: foam and
honeycomb core panel. The compression streagth of the gore
panel has a direct relationship 1o the shear streapth of the
finished pand] 50'that. it has besit désirable to maximize this
compression streagth. Such panels have become widely used
for mény products”

[0084}  The' materiats commonly used for the honeycomb
panel-are phenolic paper, ahumizunt aad: vanous types of
plastic marerials. The selécticn is made in pant dependant ou

cost relative 1o the desired streagth’ with the ahiminom of

course providiog the highest strengrh at the highest cost.
Phenolic paperis the simplest and cheapest option and jy very
widely wsed: The honeycomb, in zoany casss, is. formed by
ponding strips side by side with the mbular cells formed
2ronnd rods or simply bir streichibg the bonded suips longt-
tudinally of the panet 10 open them up. Adbesive and heal
sezling can be used for antaching the strips.

{0005] Howevesthere isalwaysan ongoing requiremenn for

et farther increasing the strength of such pansls to enable

additional markets to be entered or for swength requirements:

10 be met with a thinner pane}of less material
SUMMARY OF THE INVENTION

{0006} Itis coeobjest of theinvention o providea pacel of
the above.types |

{0007] According to ong aspect of the invention there is-
provided a compasite panel comprising: _

[0008] 2 honeycomb: core panel having a first face and &
second opposite fave With an amay of generally hexagonal.
mbular cefls defined by walls of the core panel extending

‘berween this firyt and second faces;

{0069} a2 foam material ffling the robular cetls;

10010] = first Sbrousreinforcingtover sheet extending over
the first face-of the-core panel; -

10011} a second fibyous reinforcing cover sheet extending
aver the second face of the core panel;

{0012} the first'and second cover sheets being filled with a:
sei resin. materialy

olog-gz~20  ard¢piEeiED
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[0013] the walls.of the hopey comb core panel “being,
formed from a.porous Shrous material;

[0014} the setresin in the cover sheets extending from the:

cover sheets it the. porons fibrous material of the walls of
the core papef so as 10-form an integral structure of the resin
exending between the walls dnd tie face sheets.

[0015] Breferably the resin substantially fills thematerialof.

the core walis-snd preferably the resin extends throngh the:
core walls from the. first shést 1o the second sheet, Howewer-

the firsT-inention is-that the resin acts frstly to-form an

integral connection: between the Jayer defined by the face-

sheets and the. core walls so 25-to- provide and increased

resistance to shear forces tending to delaminate the strctave:
at the junction betwéen the sheet and the core, Henee, frwill”

be appreciated that, in order w achieve this requirement, the;

resin tody not extend Fally through the structure 1o form the -
tubular reinforcement, Thus other resins can beused in the

core material provided they do ot interfere with the forma-
tion of the integral comnection.

10016} . Secondly the-istention is that the resin forms an.
increased compressjon resistance in the core panel by for-

ing » series of resin reinforced fibes through the panel atthe:
walls; Hence, it will be appreciated that, in order.to acliieve:

this requirement, the resin may not extend fully into each and

every pore or space’in the walls bt the resin will exiend into

the structare sufficiently to form thentegral connertion at the:

sheets and the tubular reinforcement extending through. the.

panel. ;

{0617 ' Liwilibe appreciated that the walls generaily dongt
conwin any existing resin’ filling roaterial when the resin.
introduction occurs since this will prevent or inhibit the pen-
etration of the resin into the walls and the formation of the
tobular strucrares through the panel and the Htegral connec-
tion 1o the sheets, Howevar the walls may contzin somereins
forcing resin provided it does sof prevent the fommation of thie
integral connectinn.

10018] Preferably the resin is a thermaserting resin spohas:

themmeosetting polyester: However other types of resincan e

used such as. polyerethane or epoxy, vinyl ssier, phenolic.
resin.

10018] Preferably the walls are connected each 1o the nexi
1o form the boneycomb panel by a hicat seal. This is prefemed
as the heat seals are less [ty to interferewith theentry of the:
resin during the resin introduction process and are easier 0
effect and less expensive: However sdbiesive connection may
beused,

{0620] Preferably the walls are formed from & no-waven
£brous materkal such 25 2 spun bond Shrous plastics materisl:
However the material selectsd can be of any construction
provided it is porons soas 10 allowthe pensiiation of the resin
during the resit imoduction step, Thusiof courss alnigtm.
and plastics, filmr cannot. be used: The material should also:
bond to the foam during the foam flling step. The compres-
sive strengthofithe material inthe honeycomb.constroction is
of less imipartance and can be quite low in comparison with'
other materials, such 2s those coaventionally vsed, provided
it is sufficient to allow the foar filling stép 0 ocoun

10021} Prefirably the sheets costain glass reinforcing fibers

s these are ihexpensive and are Known o provide the
required strength chavacteristics, However other reinforciag:
fibers can be nsed;

{0027] One particolar ead use for pavels of ‘the préscal
invension is that used for apanel of a rig mat that is 2. panel
which when connscted edze to edge With otber panels forns.
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aground cover for heavy equipment and the like without the
peed to pave. Sich g mars for heavy eqiipment and lighter

roats for persons und Heblerequipment are very widely used

in the oil and similar indoswies: Howeverotherend usesof the

swonger panels of the preseat invetion are in the. Belds of
mearine (boat hull, Trensom; swingey; bulkheud, decks), wiad
energy, Sportingfrecreationsl. applitations. (skis, snow-

oards,), Transportation (heavy equipment such 25 trucks;

tractors; buses; RY, mutomotive), Joad bearing panels for cons

swuctionof buildings, modular lowsing, fooring:

[6023] While the term “honeyconib™ is used penerally and

in this document it'will be appreciated that the tubular cells.

formed are generaily not accurately bexagonal in cross-sec-
tion: particulerly. where, s desctibed herein, the-cells are:
forted frotn 4 porous: Sbrous materal without reinforving
resigavailable during the filing process to maintain a segular
shape-of the cells.

BRIEF DESCRIFTION OF THE DRAWINGS
10024] One embodiment of e invention will sow be.
described in conjunction with the.accomparying drawings in-
whichr
18025 FIG. 1 is horizontsl cross scctional view: through 2
panel aceording to the present tavention.

[0026] FIG: 2 is mverticak cross sectional view throvgh the.

panet of F1G. 1 ) ]
[0027] Inthe drawingslike characters of reference indicate.
corresponding pans in the differcar figures.

DETAILED DESCRIPTION'

{0028) The composii& panel described in general sbpve is
shown in F1G. 1 end 2 and is formed by 2 honeycomb core
panef 10 having = first face 11 and a second opposite face 12
with an atrey of genesaily hexagongl tubular cells defined by
walls of the ore pane] extending between the first and second
faces: The cells are formed Fom stips 15, 16 arranged side by
side of @ porous {fhtons inaterial which is hieat sealed at a
seating line 14t definethe generally hexagoudl cells.
[6029]: A foam rmaterialsackas apolyurethans foam 18 fils
the tibular cells:

{0030} A firsr fibrous reinforcing cover: sheel such as 2
fiberglass mat {or carbon. fber, aramid fber, Keviar Sber.
polyester fiber, natrad fiber—e.gi hemp, fiax; saw} 19
extends.over the first fice 11 of the-core panel and 2 second
fibrons reinforcing. cover sheet 20 extends over the second
faee of the core panel.

{0051} Thefistandsecond cover sheets are fled with aset
resin material 21 which extends from the cover sheets 19, 20
into the porots Fbrous marerial of die walls 15, 16 nfthe core

ploz-oz-z0  wd £LVOED
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pane} 50 3 1o form an integral structure of the resin extending
between the walls and the shests.

[8632] Since various modificalivns can be made-ig. my
invention as. berein above described, and many apparentdy
widely different emhbodiments of Same made within the spirit
and scope of the claitms without department from such spinit
and: scope, it.is intendsd. that. 2l mattér comtained in the.
accompanying specification shull be interpreted as iustrative
only and ot in 3 Hmiting sense.

1. A composite panel compy -

2 honeyoomb core pane] baving a first face and 2 second:
opposite face withanarray of generally hexagenal tubu-
lar cells defined by walls of the core: pansl extending.
between the first and second faces;

a foam material filling the robular cells;;

a first. Sbrovs reinforcing: cover sheet cxiending over the
first face of the core panel;

a second fibrous réinforcing cover sheet extecding over the
second face.of the core panel;

the first a0d second caver sheets being filled with a setresir
material;

the walls'of the horiey-comb ¢ore pane} being formed from
aporous fbrous material;

the ser resin in the cover sheets extending from the cover
sheers imo-the porous fibrons material of the walls of the
core panel s asto form an tntegral stroctore of the resia
extending between the walls and the sheets.

2. The compasite panelh-accoxding to claim 1 wherein e

resin substantially fills the core walls..

3. The composite panel sceording to-claim 1 wherein the
resin exiands throughthe core walls from the first sheetothe
second sheet.

4. The camposite pancl according fo claim 1 wherein the
resin is a thermosetting resin:

5., The composite panel according o claim 1 wherein the:
resin is polyester.

§. The composite pane! according to clainr 1 whétein the:
walls are connected each o the next 1o form the honeycomb:
panel by a heat seal.

7. The composie panel according to-claim 3 whetednthe.
walls are frmed fiom 2 nonswaven fibrous material.

8. The composite panel according toclainy 1 wherein the
walls are formed fromr s spuo band. fibrous plastics material;

9, The composite panel according to claim 1 wherein the
sheets contain glass reinforcing fibers.

10, The composite panel according 16 claim ¥ when used
for 2 papel of a rig mat.
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o . A composite panel is formed from & boneycomb core paned
{21y Appl.No: 12335827 with & foam material filling the wbular cells and a fbrous
— . reinforcieg cover sheets extending ower the top and botiom of
(2y Fikd Jax. 19,2009 the panel, The cover sheets are filled withi a set resin material

. which extends from the cover sheets into-the. porous fibrots

_ Related L'S Appw?n Data material of the walls of thecors panel s0.25 70 form anintegral

(69) Provisions} application No, 61/053,170, fled on May  swmeture of the resin exiending betweea: the walls and the
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COMPOSITE MATERIAYL, FORMED FROM
FOAM FILLED HONEYCOMB PANEL WITH
TOP AND BOTTOM RESIN FILLED SHEETS

[006%); "This application claims the benefit under 35U.S.C.
119 of Provisional Application 61/053,170 filed May 14,
2008.

10002]. This. iovention relates to a composite material
formied from a pénef of & foam filled linteycomb oell inawrial
covered on top and Botidm surfsces by a resin filled sheet.

BACKGROUND OF THE INVENTION

10003] A mumber of prior proposals. bave been made for
mianuficnuring 4 composite core pans! formed front 3 boney-
comb pariel formed with tibuler célls at right anglés o the
pane|where the pane} is filled witha reinforcing foam extend-
ing ftirotigh the-cedld $0 2510 provide #n echanced compres:
sion strength of the cage in a-direction lorgitudinally of the
celfs. Thisstrengthis tummonly sighificaintly greatér than the
compression streagthof thecoréand the foam separately. The
care panel is then covered ox top;and bottom by reinforcing
shoots of a Shirovs veinforcing msterial which arc then resia
flled by azesin impregoation process, for example infusion;
50 as 10 awach the top and bottom sheets to the. foam and
honeycomb-core padel: The compressitn strength of the core
panel hes a direct relationship to the shear sweagth of the
finished panel so. that it bas heen desirable to maximize this
compression strenigth. Such panels have becomme widaly used
for mainy products

[0004] The materials cotmonly used for the honeycomb
panel are phesolic paper, 2luminum and varions types.of
plasticimaterisls: The selection i¢ made in part dependant on
cost relative to the desired $trengd with the aluminum of
conrse praviding the highest streagh gt-the bighest: cost,
Phenolic paperis the simplest and cheapest option and i5 very
widely used. The honeycomb, in many cases, is formed by
onding strips side by side-with the tmbulay cells formed.
around rods or simply by stretehing the bonded strips longi-
tudinally of The panel 10 open them up. Adhesive and heat
sealing can be used for aftaching the strips. .
{0005} Howeverthereisalwaysanongoing requirement for
yet further increasing the strength of such panels to enable
additional markets.fo be entered or for swength requirements
10 be met with 2 thinner panel of less material.

SUMMARY OF THE INVENTION

{6006} 'Risoneobjestof the invertionto provide a panel of
the above type:

(0067} - Acconding to one aspect of the invention there is
provided a composite panel comprising:

(0008] 2 hooeycomb core pane} having a first faceand a
second opposite face with an-amay of generally hexagonal
mbular cefls defived by walls of the core panel extending
between the first aod second faces;

[0609) 2 foai muterial Slling the rubular cells;

{0010] & first fibrous reinforcing cover sheet extending over
the first face of the core panel;

10611] 2 second fibrous reinforcing cover sheet extending

“over the second face of the core panel;

[0012] the first-and second cover sheets being filled with 2
st resin materfaly’
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[0013] the walls of the honey comb core.panel being.
formed from a porous fibréus material;

[0014}  the set resin jn the cover shees extending from the
cover shoots into the porous fibrous material of the walls-of
the core panel-so-as to form #n itegral structure of the resin
extending between the walls and the fice shsets.

{0015] Preferablythe resinsubstantially flls the material of
the core walls aad prefersbly the résin extends through. the:
core walls from the first sheet to the: second sheet. However
the first imtertion is that the xesin acrs firstly to forman,
injegrat connection between the Jayer defined by the face:
sheets and the cors walls 50. 25 to provide and ‘increased:
resistance to shear forces tending to délaminate the stucturs
2t the junction between the'sheet and the core. Hence, it will

be appseciated that, in orderto achieve this requirement, the-
resin may pot extend fully throtgh the stuctare 16 form the:
tabular reinforcement. Thus other resins can be used in the
core material provided they do not interfere with the forma-
tion of the integral connection:

10016] Secondly'thte inténtion i$ hat the Tesin forms an

increased compression resisterice in the core panel by form-

fng a series of resin reinforced tubes through the panel atthe’
walis; Heinoe, it will be appieciated that; In ordér 1 achieve
this requirement, the resin may not extend fully into each and

every pore o space in the walls:but theresin will extend inty'
the strueture sufficiently o form the integral connectionat the
sheets and the whular reinforcement extending through the:
panel. :

10017} Lrwill be appreciated that the walls generally do ot

contzin, any existing. resin. filling material when the resin
introduction eccurs since this will prevent or inkibit the'pen~-
efration of the resin into the walls and the formarion of the
whular structutes through the panel and the integral connece

Hon to the sheets. However the wall$ miay contain some rsin-

forving resin provided it does nol preventihe formation of the-
integral connection.

[0018] Preferably the resin is a-thermosening resin suchas

thermosetting palyester. However othertypesof resincan be

used such-as polyurethane or epoxy; vinyl ester, phenolic:
resin.

[0019] Prefersbly the walls are connected each 1 the.next
10 formuthe haneycomb panel by a hoat seal, This is prefermrod:
asthe heat seals are Jess Hkely 1o intesfere with theentry ofxbe:
resin during. the resin introduction process and are easier

effect and less expensive. Howeveradhiesive connecfion may
beused: v .

[0020] Preferably the walls are formed ffom g non-woven:
fibrous material such a5 2 spun bond fibrovs plastics material,

However the material selected can be of any: consunction

provided it is porotis sb a5 1o allow the penetration of theresin
during the resin introduction step, Thus of cotriz alamionm.
and plastics: film cannot be used. The material should also

bond to the foam during the foam filling step, The compres-
sive strength of the-materislin the honeycomb constractionis

of less importance and can be quite low.in comparison with
other materials, such.as those conveniionally used; provided

it is sufficient to allow the foam filling step ro:.occur.

[0021] Prefisably thesheets contain glass reinforcing fibers

as these are jnexpensive and are-lmown w provide the:
fequired sirength characteristics: However ather reinforcing

fibers.can be used.

{0622] One particular end vse for panels of the. present
invention is'that used for a paned of a rig tmat that s a panel
which when connected edge 1o edge with other panels forms
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@ ground cover for heavy equipinent and ibe like without the
need 10 pave: Such, ngmzts Sy beavy equipment-and lighter
mnts {or persting apd lighter squipment dre very widsly used
in the oil and similarindustries: However other enduses of the
stronger panels'of the presant invention are in the fields: of
marine (boar inl], transom; soringer, bulkhead, decks), wind.
energy;  sporring/iecreational applications: (skis; snowe
boards,}, Transportation {heavy equipment such-as oucks,

-Traerors, tuses, RV, automotive), Joad bearing panels forcon-

stodtion of bmidmgs, medular bousing, feoring,
{6023]  Whilethe term “honeyeomb™ is used generally and
in this document it will be appreciated that the twbular cells

“formed are genefally.not aceurately’ baxagonial in cross-secs

tion;” particularly where, as described hersin, the cells are
formed froty-a parous: fibrons materiaf wxﬁmmmnfomng,
resin availabledoring the filling process to mainiain 3 regular
shape of thecells..

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] One embodiment of the invention will now be-

described in conjunction with the accompanying drawings in
which:
10025] FIG: T is Horizontal cioss sectional view through a

‘panel according 1o the present invention.

[0026] FIG:2is 2 vertical cross sectional view through-the
panet 6§ FIG, 1.

{0027 mmmmmafmmfme-

correspopding; pants in the diffcrent figures.

DETAILED DESCRIPTION
{6028] The composite panel describedin general above is
shown in FIG. 1 and 2 and is formed:by » honeycomb-core
panel 10 having a frst face 11.2nd a second opposite face 12
with a5 array of génerallv {wxagoml tubular cefls defined by
wallsoFthe core panet
faces. Thecells arc formed from strips 15,18 arranged side by
sidé’of 4 porows fibrous material which is beat sealed gt a
sealing line 14 to define the penesally hexagonal cells.
[00297 - Afoars materizlsuch as 2 polyurethane foam 18 Slls
thetobularcells.
{00301 A firt: fibrous reinfondng cover'sheet-such as a
fibeiglass mat (or carbon fiber; aramid’ fiber; Keviar fiber,

‘polyester Bbér, naniral fiver—-t.g: bemp; flax, straw) 19

extends over the first face 11 of tie core panel and-a second.
fibrous reinforcing: cover-sheet 28 extends pver the second
face.of the gore panel.

[0033] ‘The firstand second cover sheets are filled with aset
resin matersal 21 which extends from the cover sheets 19, 20
into the porous Bbrous material of the walls 15, 15of the core
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pans] soasto form an integral stracture of the resin extending
between the walls and the sheets.

[0032} Sinze various modifications can be' made in my
invention a5 herein-above described, and many apparemtly
widely different embodiments of same fuade thhmrhegﬁxir
and scope of the claims-without departstent’ from such spirit
and scope; it is intended that all smatier: toritained in the
accompanying specification shall beinterpreted asiliustrative
only and not io-a limiting sénse..

1. Acomposite panel compristing:

a honeycomb core pane] having 2 fiest hice-and 2 second
opposita face with anarray of generally hexagonal tobe-
lar cells defined by walls of the core pane} exteno‘.mg

" berween the first snd second facesy

a foam material Aling the Tobular cells;,

a first Sbrovs reinforcing cover shect extending over the
first face of the core panel;

a second fibrovs refnforcing cover sheet extending over the
second face of the core panely

the first and second caver sheets being filled with 2 setresin
matcrial;

the walls of the honey comb cote panel being formed from
a porous fibrous material; o

the ser resin in the cover sheets exrending from the cover
sheets into.the porcus fibrovs material of thie walls.of the
corer panet 5025 1o fores an iotegrak stracture of the resin
extending between the walls and the sheets,

2. The composite panel according to elin. I whersin the

resin substantially fills the core-walls.

3, The.composite panel according fo-clain L-wherein the
resig extends through the core walls from the firstsheet tathe
second sheet..

4. The composiie pancl acearding to claim: 1 wherein the
resin isa thermosetting resin,

s. Thcoomposztepanelaceon:hngmclmlwhctmxhc
resin is polyester.

6. The commosite panel according fo élaim 1 wherein the:
walls are connected each to the next o fort the honeyeamb’
panei by # heat seal.

7. The composite panel-according 10 claim 1 whereln the:
walls are formed from a nosi-woven fhrovs imalerial:

8. The composite panel according 1owclaim 1 whereln the
walls are formed fom 4 spun bond fibrous plastics material.

9. The composite panel-according - claim: 1 wherein the.
sheets contain glass reinforcing fibers.

19, The composite panel according to claim 1 when nsed
for a papel of 4 Hg moat.
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