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I nvention in one enbodinent relates to a fiber cenent article that is
locally reinforced by a material to assist in the handleability,
performance and durability of the article. Description of the Related Art
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~-have a strong "shadow llne or percelved thrckness such that individual planks can be discemed from a
_ d:stance - This is evident from the desrgn trends of thin vmyI or aluminum siding panels, which can be molded
or extmded to give the appearance of lh:ck mdmdual wood planks _
[0006) There are a number of different solid siding materials that are used in the construction
~and refurbishing industry. Wood suimg, hardboard and fiber cement suimg are examples of commonly used
solid siding materials. Wood tends to lack durability and is suscephble to buming and termite attack and is not
. sufficiently durable in m0|st emnronments eg., it rots upon prolonged exposure to waler. The sndmg shapes
of solid materials are usualiy formed by saw cutling, maclunlng or muhng from a starting rectangular shape. A
thick shadow-lme or thick bottom «edge of a solid siding is usually attained by starting with 2 solid rectangular
shape of at least the thickness of the finished bottom edge of the siding. The solid sudlng is then machined or
cut into the desired structure
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~durabl-e, hj,gRamR&Rfy of thin pieces of fiber cement. The reinforcing fixture can include, but is not limited to, a "

' metal foil, woven metal mesh, polymer film, polymer fabric mesh, or a mesh nailing skit. The reinforcing
fixture preferably has a higher tensile strength than that of the fiber cement, and in one embodiment, is made '
of a less rigid material than that of the fiber cement. Preferably the reinforcing fixture is bonded to the fiber
cement piece by a high shear adhe'si_ve. In one embodiment, wherein the fiber cement article is provided with

- afoil becking bonded to it using a durable high-shear adhesive, the foil backing functions as a heat reflecting
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adhesive layer. [00121 A further brief description of other enbodinents
that may be used in conjunction with the foregoing enbodinents is
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[0017] In another embodiment, the interlocking feature of a siding plank comprises a square
- lock system.. Preferably, the square lock system comprises a square chk. a butt piece, and an overlap guide.
It can be appreciated that the square lock system, as well as the other systems desciibed herein, can be
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. feature that mates two FC
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- plank wh_:Ie in a green state and co-cured with the FC material fo form a durable bond. Preferably, a pressure

roller system or a hand roller is used to bond the main siding plank to the butt piece. A hydraulic press can be

used to bond the two pieces if the siding plank or butt piece has uneven surface. Additionatly, in other

" embodiments, the two-piece FC siding ptank can also be formed by extrusion in which a single piece of FC




mai n plank and a |l ock formed on the butt piece. The key fits into the | ock
and, with the help of gravity, interlocks adjacently nounted planks. The
lock and key set the gauge of the exposed plank face w thout r&duf@PAR005
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can be reduced wi ut sacrificin ndl eability. For instance, | anks
that are aw5@3° jon et e hiith e a?%gﬁwg%ﬁv%aamﬁr@meﬁwmﬁ@ ment,

br eaki ng athekhekive & @50 tdbondo fibd esriini sitingipRniatidgeBBe CPréferalily) e RiREVe is dppicd to
provi des ased, len t _is easier

t Jghtweight EC siding plank of_ incr ] th tha
Do handl e ddbftastmT Benks aua Siean dite S Tabte 6,7 5E adiesive pusp Besihr., Prfoezbly, he
enmbodi ment adtiekie dagd rioldRteASEM ndeLfutodlal ProcesdinglcondilioRS dnd B canbe 483 kaHORFFE Mankd!s e
~in  conbi natli)n wiith a FC plank. Preferably, the butt is thick so that a

deep shadoR¥ P#MO¢YRIHe produced when the planks are stacked toget her.
tPL ef er ?bl K tt hegdomqk It n %ﬁoﬂ%ﬂ@bp%df Emtgtmk* hEﬁng?@%ﬁli&@Ug pn?ﬂaéa mtft!ixﬁbressaettﬁ@

e plan _adj acen anks in the stack. Prefera the spline is.
bonded to P ""96’"?’%9@8 |ea%%%spwga’ﬁ"i£a§@§¢%'a uprim @Rthick shadow lipg, SThe spling, ¢
[)m[ e dovet ganl begalrsha)éﬁweiadﬂft)ﬂoh@ oﬁﬂ(b?@l kfﬁiatléﬁalé;‘ 'dﬁc{ B%@feﬁb@nba!aafd@ oﬁl{gﬁtﬂ? hﬁta?aymcrﬁawd
et ween e spline.a e plank, I n another enpodi -t he i ne has an
over| ap guaﬂs@"' %QF‘? %F"p?e@é’( Rﬁ%@'“&&&%@ﬂ%?‘ ﬁﬁ'ﬁ@'“‘éﬁ g@&%ﬁ@ﬁﬁm&w tq:tg‘g@_am bsdvgl er
it can be hepidagipahet hdiafunditie amidriBghei@en m@TpIaﬁl@V@re?éPab%D%nglﬁxe&mbr@@K thean

| a i d . d tail .. -5 02/ 081842 .30/ 09/ 2005 . .
DT U 2! sl GatiSiatess o SHES manks A e soine. e ks of apeMAendn BB ARt s
;‘_?) E his i ?cambé 'redﬁbediWBlom?bcﬁEdiﬂgiﬁamﬂbabihtﬂy. ﬁ:i-{ﬂitﬁlﬁe-,mcqﬁﬁT Rs that alelzbeit ir/;bQ&glhmﬁchtthick
eat ur.es -0..1N nt-. QN .an a ace an er us, I ne e odl ment, . a
[ her S o S0 P AR rocliod 3 IR horbe spiis & stiachel e Pone BiRGUVde:

- having-a - relighfweight FrDsidingxpiakeof adieaded denbh efik isDeasierT thehandié BAfeGiirdDield MbitraPto
~ provides localized reinforcenent to areas of the article that requires
' additiqmalm@ﬁgﬁgﬂﬁth and/ or support. [0027] These and ot her objects and

advant ages wi | |[0026F o ingns embddlnichit, §6 Bkieetimphise® bl ahd a lock and is designed for use in
combination with a FC plank. Preferably, the butt is thick so that a deep shadow line can be produced when
the planks are stacked together. Preferably, the lock is an angled lock that is configured to help secure the
- plank to adjacent planks in the stack. Preferably, the spline is bonded to the to the FC plank with an adhesive
and the spline has one or more dovetail grooves in the adhesive surface area to strengthen the bond between |
-the spline and the plank. In another embodiment, the 'spline has an overiap guide that helps set the gauge of
- the exposed plank face. However, it can be appreciated that the spline does not have to include a lock, an -
: 0ve_rlap guide or-dovetail grooves. '




foll ow ng description taken in conjunction with the acconpanyi ng draw ngs.
Brief Description of the Drawi ngs [0028] Figure 1A shows an isonetric view
of one enbodi ment of a FC siding plank with a back surface visi3l£03yQup®5
Figure 1 BYOW&W&184h i sometric view of FC siding plank w t hrarfoseziteseur f ace
visible. [0030] Figure.2 shows an end view of FC siding plank. [0031]
Figure 3 shows a siding systemof FC siding pI anks affixed to a nounting

surface. [00321 Figure 4. homs stalli i di.ng s e
according to onelog#godi @PPWQ‘FE%BP‘B%UH% MWE%%@%@%’T‘oﬁ%ﬁ@"@dm

S how?] an L;ﬂcg@tménks or;rwmﬁg Ratirecth imaint Ode pRink E@oﬁtgzdme'rﬁnrhasww an;;t&ﬂim&wtdrﬁbel;j
anot her enbodi nent, o rese I nyent 3 I re sSho e
TTow of an @eRadre b BeXREET FLba 4G ik e Hine o et GhanfBerg, o
7 shows a cTHeSéinisreing fixrearovidesiveaizbd ﬁmﬁmdnmtopieammemmm mqmmmmwaengut h

t he enbodl%ﬁét of F| gure 5 affixed to a mounting surface. 100361 Figure 8 -
shows an is EPRON, i ew of a section of an FC pl ank in accordance with

anot her enbodi ma[mmpf tWhesprmmrobjsotseﬁrtdiaumntagém%écoﬁéwmemwhpMmm

i sonetric v [o“ cg hew ofI a tm‘??‘ﬁ g(&f | ank.in accordance with another
enbodi ment BRVIRESSHIPADIREN i Sonbipdtipn With e GepsmPan¥g NS shows an i sometri c
hori zontal view of the two-pi eceBhdEDedchptith of the Braginge 9A. [ 00391 Figure 10
shows a "side vi f afir end af a .butt piec se ormt he

Flaure oa | ooadfOlef gur ol TA i komBre ko bl o aﬁ*ﬁes'dmfaﬂwg@@%ﬁﬁ ank
of Figure dfdcovisiiel usi ng a pressure roller system [ 00411 Figure 11

Figure 11a [ 000K qufeih S SRER PR BE RS Wtk ity Sh lRoR e pl an.

[0043] Figure 130030pws E:gmﬁmowmdndldeviﬂchmhgm@ka tvvo pi ece plank. [0044).

Fi gure 14A sho [ so VI ew. of t J,.eC or ne ng a hand:
roller. [0045“’Slﬂqgé% aﬂ?ﬁngéﬁge"b‘%ﬁ/ '8'F'9 ﬁﬂ@sﬁ@sd{saé@ﬁmﬂ# and
hand rol l er of Hbeleye 1Hiéure4bm§r6hletﬁod%f istaling bSiding eysemeactordingaslorefembadihengofa

t wo- pi ece _@I ank gsse | y using an adhesive. ,r -6 WD 02/081842 30/ 09/ 2005
PCTI US02 / > Figure 16 shows a nethod of nmaking a cenmentiitious
adhesi ve for boqch'SB]g FCrigmé Srshavssan isolidfid Sibw fof gseetion af72h EC glark/i estondance with
schemati c VI Etgrt st | e .| ow shear mi xer containing adhesive
formul ati o™ FQEOQOSIF'&;{H WSFN Weoet hod of Figure 16. [00491 Figure 18

shows a dewaterl[m4]apparngtwssmmmumfaﬁ@:busmrdkewt@bﬁhtﬁemmkaingmtefae in
accordance wt h[&ug met

gure P hows gcmss SBC?IOH&| view of a-siding plank system in accordance with the
embodiment of Figure 5 affixed to a mounting surface.
[6036] Figure 8 shows an isometric view of a section of an FC plank in accordance with |
- another embodiment of the present invention.
[0037] Figure 9A shows an'isometn'c vertical view of a two-piece FC plank in accordance with

J

- another embodiment of the present invention. ; J

[0038] - Figure 98-shows an-isometric horizontal view of the: two-plece FC. plank of anure 9A,
“+-10039) - Figure-10 shows aside view of a first end of a butt piece used to form-the plank of
Figure 9A. . , S
[oo40} Figure 11A shows an isometiic view of the two-piece plank of Figure 9A formed using a
- pressure roller system, _ .
[0041] Figure 11B shows an end view of the fwo-piece plank and pressure rolier system of
Flgure 11A. ' - : Coe e
[0042] - Figure 12 shows one method for making a two-piece plank.
- {0043} Figure 13 shows another method for making a two-piece plank. .
- '[0044) - Figure 14A shows an isometric view of a two-piece plank formed using a hand roller.
[0045] Figure 14B shows an end view of the two-piece plank and hand_-mller of Figure 14A.
[0046] . Figure 15 shows a method of making a two-piece piank assembly using an adhesive.

B




100501 Figure 19 shows a high shear m xer containing an adhesive
formulation in accordance, with the nethod of Figure-16. 10051] Figure 20A
‘shows a parti al per spective view of a two-piece FC pFank assenbB@/09/2005
“accordi ng wo ameisaer enbodi nent of the present invention. PR us@r € 20B
shows a pattial perspective view of a two-piece.FC plank assenbly rotated
900 from Firgure 20A. 10053] Figure 21 shows a side view of the plank
assenbly of Figure 20A. [0054] Figure 22 shows a cross-sectional view. of

two installed pl B4 assé&leil@shonsametipnd otmakipga cemepliigespdies e forbopdingiCatenials.
met hod of the i “Fug@h' ' “%gur@é 3K aﬁkﬁ%”?ﬂowes%héhfanﬂu%@f 8@!6bart[ 806 ®w SteBtmBerl4 -

shows an isonetr vi ew o0f anot her enbodi nent of the FC plank assenbly.
[0057] Fi gutastaining adhesie QE"W%%G@@'@Q"W&P"!W%FQH%QS%WI y of Figure 24.
[[00581 Figure 26[spdpws @lglif@ﬁ&éﬁoﬁsé’ﬁbw%@ﬁmg'%gpﬁhﬁ%tﬂﬁmhycr&ﬁsﬁu%é&l Pidte in-
100591 Figure 27 shows an enlarged cross-sSectional view of the |ock

assenbl y onawréawqmﬂﬁms obef BB 6, of Figure 24. 10060] Figure 28 shows a
eross-sectional: ffusava of Fighie 19 SHels 2 RGESHBArYniXef contaliig Bn atifiesive TdimulRBR IQXEoRGARR
di mensi ons. MG i gqure 29 shows a cross-sectional view of |ock assenbly
and key of gfigurd. pl ank assenblies. [00621 Figure 30 shows a

cross-sectional Poayv of F@ur&lsz REows Y pAiE FRGRcivE Fishf oft 2MBoRiels FCPpIAR Kassemblyt h
oversi zed V' st ock and. conpressible regions in. accordance :wth

Fi gure 24. am@mgamwrﬁm@nt%@epwme@m met hod of naking the pI ank of
Figure 24 with afgmyer smg@@lzdal shovis!afaffial pbr@etive iew SOAAG- PRI FT flank G5B rotated
10064] Fi gur es 32A and B show al ternate cross-sectional views of plank
desi gns t ha30" ®Emirigre 208 | i ze first and second conpressible regions. [0065]

Fi gure 33. showspgss 'SOF@IréM%hbﬂs%Wd@flle@oﬁ@Cptah%sQﬁb!y%fﬁgtﬁbIIIEL pl ank assembly
wi'th a | ocking StPl Ine in accordance wth another e resent

i nvention. [006dP05# gur BOu2Zsheta crss-5estionsl vipw ef twg i "%ﬂ‘p'al“héssﬂ'@ g'ﬁ 'E?qure

33. 10067] fi gypgs3s sh@»&za%h&-fs%%ma@mne%ﬁlnng\/m%ssaﬁbnwFrguram of Figure
33. 100681 Figure 36 shows_an isonetric_ view of | ocki ngERgl I ne %b’
ne of

Figure 33. [00dWSel guFigures?# sbowsaa 'saneyvcd@yng?@ew&wb@fmq%m
Fi gure -33. WO 03 1842F,§Wg%a@g%@gdowm%@%erﬁmﬁ rEgggure 38 or end

vi ew shows an end vi ew of the | ocking sgl ine of Figure 33, with

appr oxi mat e di mdPi§lons . Figur2p showsiakei tig onthe £ plark agseaply SEFIVE i onal . vi ew of
the siding pl ankgga®senEiyurdf7 shivd'ah Enlakgdd crobs¥edtidhal Wikt IR assBfikPorathe FC plank

cross-sectional view of an alternative siding plank assenbly having a
| ocki ng spleFseENPRAgUE 2bhanf er. [0073] Figure 41 shows a cross-sectional

view of the twoismegjce Spiglre198 Bhodsla a«ssls@dubr@f vibw DEtR lock3aseérbiy<6UFiGRe 27 with
nmount i ng surface

approximate dimensions.
[0061]  Figure 29 shows a cross-sectional view.of lock assembly and key of two adjacent FC
. plank assemblies.
3 ) e [0062) . Figure 30 shows a cross-sectional view of a siding system made up of two-piece planks |

‘with oversized “V™ style lock and compressible segions:in accordance with Figure 24, -
: % 0063} = +- Figure:31 shows.a method of '-making,the. plank of Figure 24 with an oversized “V" slyle
lock and compressible regions. | o : : -
[0064] - Figures 32A and 32B show altemate. cmss-sechonaf views of plank designs that could
utilize first and second compressible regions.
[0065] - Figure 33 shows an isometric view of a section of a siding plank assembly with a
locking spine in accordance with another embodiment of the. present invention.
.[0066] - : Figure 34 shows an isometric view of the plank of Figure 33.
~ [0067] -Figure 35 shows.a cross-sectional view.of the plank of Figure 33.
[0068]  Figure 36 shows an isometric view of the locking spline of Figure 33.
- -[0089] - - Figure-37 shows a cross-section of the locking spline of Figure 33.




[0074] Figure 42A shows a cross-sectional view of a plastic spline having a ..
capillary break and dovetail grooves. [0075] Figure 42B shows an enl ar ged
cross-sectional view of a surface of the spline of Figure 42A B/®g/2005
dovet ai | JgWO®M8is4] 0076] Figure 43A shows a cross-secti onalpeuyusoz/adsos he
spline of Figure 42A bonded to a main plank. [0077] Figure 43B shows an

enl arged cross-sectional view of the bond between the spline and main

pl ank of Figure 43A. 100781 Figure 44A shows a cross~sectional . view of a

t wo- pi ece si di nglOBfPhnk duuwe8ioy end,view, shows @ ReckvVigw ohtha dskingespine i fiumpeth Wikt
the present aipRyiRBE ditensich§)079] Fi gure 44B shows a cross-sectional view of

the two-piece siding systemof Figure 44A affixed, to a nounting sutface.

[ 0080] Figure 45m°7s1ﬂovvs FQ“‘E’F’%%@‘-"%%W‘&%?“WW@F slgmpeplﬂss_smn@@gggpraﬁig

pl ank assenbly i f072fCC OBl aGshokd Acress-addichial veWdPsH dRemdtivedidiig phainpassetithaving a

i nvention. [0081] Fl.gure 58 shows a cross-sectional view of the siding
syst em of F&’ﬁ‘iﬁ‘ﬁépf'm AP to a nounting surface. [00821 Figure 46 shows

the met-hod st epslgmj MBlFighe 4RsHowda PloSGectibhahiidy SFICWbpikcelsifing Pladksybtem offiglird1g
pl ank bonded with an adhesive to a plastic spline 10083] Figure: AT
shows<- ani sOYAIKe4tR.a mEyniRg sYface, section of a siding plank assenmbly in

accordance w th fasyaj her FRoazN sBwa diss-S60fon@vRw N4 plastiv/spirieihaving d dafifffylbreak GRS S]
[ 0086] 10\%371, 0088] 10089] di nensions. [0090] Figure 48 shows an
i sometric VIGO0 Ee pl ank of Figure 47. Figure-49A shows a

cross-sectional .joor5pW OFigir #2ENshewdan@hlartbdidndss-sebfional Viewdif b SurfbBBof ie@pime of Figurte

vi ew of the kgg/,ti of Figure 49A. Figure 50 shows an isonetric view of the
| ocki ng spl42A8aig develglgeovB%  Figure 51 shows a cross-sectional view of

the | ocking splifpgerf  Frigus s3afows’d dds-Secliohal e the SpliRe 16 Figuri2A boridbbto @Gl N
spline of ;l'?%ure 50 with approximate Figure 53 shows a cross-section of the
siding: pl kassenbl y offigure 47. WO 02/081842 30/ 09/ 2005 PCT/ US02/ 10509

[00911 Figure 54009f0Ws Rigié £8BShewe@h biliigdd choskctivhal 38w f thebiona bétivedn Hedpingand
pl ank assenbly with a chanfer. ,
main plank of Figure 43A.
[0078) Figure 44A shows a cross-sectional view of a two-piece siding plank assembly in
accordance with another embodiment of the present invention.
[0079] | Figure 44B shows a cross-sectional view of the two-piece siding system of Figure 44A
affixed to a mounting surface. |
[0080] Figure 45A shows a cross-sectional view of the two-piece siding plank assembly in
accordance with another embodiment of the present invention.
[0081] Figure 45B shows a cross-sectional view of the siding system of Figure 45A affixed to a
mounting surface. _ :7
[0082] Figure 46 shows the method steps for-making a two-piece plank assembly using- anFC w) ,
siding plank bonded with an adhesive to-a plastic spline. o . ?
' [0083]- - Figure: 47 'shows:-an-isometric- view ‘of a section of a srdmg plank assembly in
accordance with another embodiment of the present invention. _
. o084} Figure 48 shows an isometric view of the plank of Figure 47. -
[o085] Figure 49A shows a cross-sectional view of the plank of Figure 48,
[0086]  Figure 49B-shows a side view of the key tip of Figure 49A.
[0087] Figure 50 shows-an isometric view of the locking spline of Figure 47.
[0088] - Figure 51-shows a cross-sectional view of the locking spline of Figure 50.
[0089] Figure 52 shows an end view of the locking spline of Figure 50 with approximate
dimensions. ' B : '
[0090]  Figuire 53 shows a cross-section of the siding plank assembly of Figure 47,

-8-




[ 0092] Figure 55 shows a cross-sectional view of the two-piece, siding
plank systemof Figure 4y affixed to a nmounting surface. [0093] Figure 56
. shows a nethod for neking a two-piece plank asserrbly ‘usi ng an FGA@PAR005
" pl ank bonded ovisissnn adhesive to a plastic spline. [0094] Pegukepéosshows
an isonetric view of a section of a siding plank assenbly in accordance

w t h anot her enbodi nent of the present i nvention. [0095] Fi gure 58 shows an
i sonetric view of I ne W|t_h capil |l Jbreak f Fi e . b7. '

the plastic s ar
1096] Fi gur e 5o0Wfbas" 58P SEPES 8 FRomistow e Brandlrradss i Yot g
[ 0097] Fi guwhemfed shows an end vi ew of the spline of Figure 58 wrth
approxi mat e di ne ns. 0 Fi gure hows .a .crqss-sect.i onal of
t wo- pi ece si di ngia%tz nk 59 &?g%% 8'} %"h?f“?tﬁ‘?'ﬂﬁ;eﬁﬁﬁhwa s"!%?ﬁ'b‘?ﬁwg’e
formed in anmﬁa@@momdghmﬁb@ure 57. 100991 Fi gure 62 shows an isonetric
view of an alter | no nt of ast i h a
break . [0100] Fi B 6P G Mssham 3 Dl iain s Mo sl e o Holsiang
[0302) E.Zgu"r"‘{é""e;w"‘”&&'L“"E“?‘i““""’ﬁff‘i“‘éﬁ“t’ o 8? st Ploce.si.dl e bl ank
syst em showi ng %gﬁﬁi;cenf'glg? 8?&5“@%%8’“? rYf@'ﬂ%éﬁ%’O?mg s ‘fgn@a%fasﬁ(ﬂ@&r'g
62. [01031 aEeogul n@wﬂgzrjsﬁlmbc&hrmggﬁmﬁmedm@?aﬂonw ew of a reinforced fiber
cenent article e shows .a .fro ective view o
el mfor ced 11 berBTnan: FTESHENR R Kane Py A hediefasPine it 3 sohiey ek & Houn ovis
a rear pergpective viewof. a reinforced fi ber cenent plank wth an
extruded pol yner, I nfor.ci rip. [0106 a rear
per spective vi e\”wgﬁ-'a nf]il"trq g‘ﬁ"stal @gsrsegtp H‘F‘" }%ﬂ""eoﬁq@f&f] Fi gure 70. shows
bgj met hod of ]rralfz';a'g a ;nggrsmnﬁ afaerﬁ&tew@ﬂzrifﬁgnﬁf{é%m mwrth@m'cwf ntated(r%:;s:ons
escription o {I 8Pre|g_=.rre 5 odi nent 1081 rtaln preferre
enbodi ment s~ of li v efigUes! ShavRd 8@?5579‘&8 pigw of,a 591?' showing, i
?ssenbl | esﬁdjﬁtehtsﬂih@plaﬁ(rawemhlbﬁdmte@:nmmeme@urdﬁmg pl anks agai ns;I I at er al
orces w t hout nai a to create adow Li ne.
o oot s nes 80 it i b Bkl ek Ao AR SRRl PR il g
a second medpiadybleak 0 a base plank to add. function and/or aesthetics,, such
as a thick bott dge interl ock. 'these an ‘her,_features and
functionality o e pr %8@”@%’8@'@%"’%’!’&%@@@?? 4%  detail bel ow.
[0109] Unlike oftien) si cHigng edslions araérﬂ,vretﬁrbbmSpm%mE!ﬂgurd&FC ) materials have
preferred quali str

nbusti bi | i.t dyrability. .
o denst ty 2 BB oG iRk bsageston, bw G flapleei iing HpnE St showing
30/ 09/ 2.005adjé691tﬁ&iﬁ@ﬂah%‘&maﬁkinw%m@mmhzcause the material is nore
easily machi ned reased wei ght facilit handl i ng. and
i nst‘al>ll ati on. M@Ef act%r"@%g?hog’? tr?'PF@'SB‘T%M‘QBWB@@@ @3%9' €-and
medi um densi t y foR4rat efigale 67 showdesfint persbettive Ao tof & lrdirilaiced MibéraameriNplankAlith a
515151 ang'@bJ Patent No. 6, 346 146 the entirety of each of which is

hereby in ik ed by

o [0105] Figure 68 shows a rear perspective view of a remforced ﬁber cement plank with an

~. extruded polymer reinforcing strip. N T o
- [0406] - - Figure 69 shows arear perSpectrve view of a. multa-lap ﬁber cement plank.
[0107)  Figure 70 shows a method of making a reinforced fiber cement article.
: Detailed Description of the Preferred Embodrments _
[0108)] Certain preferred embodiments of the invention generally retate to lightweight siding
- plank assemblies that are strictured to secure the siding ptanks against lateral forces without face naifing and

to.creale a uniform and deep shadow line. In some of these embodiments, the shape of the plank is achieved
: by adding a second material fo a base plank to add function andfor aesthetics, such as a thick botiom edge
andlor interiock, These and other features and functionality of the preferred embodiments are described in
detail below. ,
[0108] Unlike other sidinig materials, fiber cement ("FC”) materia_ls have preferred qualities of
non-combustibility, strength, and durability. Low-density FC has additional advantages over higher density FC

9.




reference, having additional functional and aesthetic features could result ..
in a nore nmarketabl e siding plank. [0110] One siding.design, which uses a -

| ock system allows planks ‘to be |ocked into one another w tho®0/f@gvi20i0t
ext ensi ve WOdR{BWHENt . to nmintai n gauge (the visible vertircarusseaecance
between .planks) and overlap (the vertical distance the plank overhangs the
pl ank bel ow) during i nstal | ation. Although this |Iock design has nmany

bl g | st aIeakse i HeiSTE S Sl merine, S s s weieciales et P o
bel ?wl : ngl unamfacthmksm plahicitadé bfoaﬁwmhdutpmdmemwmw R mateialtagdgsdribedhe Australian t :
| NSt a e (0] n - . Ver S, no
function sa . a
Py N BTt SR € et b 1l e ShuenE o e B el b
gesi red bydietkfefn@ | hing ?ddmsmﬁrioﬂdrhbanmwclfeﬂ;mg coutd résalia b mottmarkeble mﬂl@?‘?ﬁ | n
ramn an ns at | ar.pou W an 0 U of
poor | ygfitted Y, oﬂﬂh, gl'i'ﬁ !’g oM atl Hﬁﬁ'rwﬁ%@"@ﬂﬁ%(ﬁg ity one
Iex pEr ld ence éu?mafmihommqel iﬁiy'iéf xteﬁiﬁeamasm@)enwtoemmwbgaagn {2 vistblewertidal dEmh@ftfetwean
oC esi gn 0 0J, al.l | ons | a ST
e o ang Seti e s & biarR hetapos o S Do RBE i
[0é12] F:Jr tﬁ;emeagn fias matyi isheeeht ammlfagnsn?m?ﬁeaﬂm {ttento nc}smiltgwwhermemginsmﬂemm FC
s aln ahnkKs rea Va SL al an e r .
cxampl'e. ot BmobarrL TR Enbringnt S el Aol s Bl el Gl bF s
Vﬁl ue to FG:dmg@bb@gmsmllairdw?dqyanﬁrf\mé itati ng tthe install ati ont process. 'Also,
the a ear ance e ex IO C e
wih e the meedOhal n: obPisgver St gk s aR I Shduri o s mar Bt
pr?pertand utsqoef@obogtmﬁetsadeh?ﬂ lb?Pmstamtespdcaaﬂglumen trgﬁg][te lévsl-obt Bgugracid3Lis rﬁfmusgs and ‘~
Ivatl on I N a CS I Cl en re uc as, .a
"0 Lt or & IsEalgion S ey an oo Sienes S0 el ooy s ook aid ke iy e et o
]for m a st Smlmbhttse@mdiy e@eﬁdnmatertahmvemceﬂappmg)tvhﬁn hibjedted o @ihg Rathen gudcaaesmhat
orces .an S| dLin

i dd ' d he | f .t ks,
as descr i béll ergions v o Wil s Pl el daena ape e o W
present }n\gﬁmbmﬁnﬁﬁﬂll beN}a[]e use of flbber dcerrl ent pl an.ksr [ tI gill be
appr eoi af e ot her e eused .as wel wil.l,_al.so be
P el ated t haldt1z o' | Einbabe i Jeeries snaags edetoPiring RS Pl
W%Hhi&rw bgggia\gfehefaluap@lhecsmng qalagk: msdlilw_?_ | For-extamp IbQN grnent’ fégl?ielidrl‘ﬂﬁld’:nﬁédﬁr

eas

one enbodi H@ﬁ?bef’g? @gﬁt"@“eel\l/‘EFEqRﬂ%ﬁlg’?kf gy FSH@RQGW @Ewpﬁ%sf é'ﬁ » dfleepeatinee
met h ?dst of old aiidbi! dxiniigd broducB anTthe markeDIRS bROFHD dittie the nee‘d h@pmldltb m?gpbosmdmsltoa the
manuf act ur ed ., usj n pr oce s not, limted o
st hek  Ptistio okt feRr e atpefotaladon igeifoty s Sepiongndds rabielid g s o
whi ch i Is ha‘lr_seérﬁagnrm![mumds buch aeffmdnglim%atorkmﬂmidhg blanksd bosovel, whatis needfed is-
materials. Low densi n i ca as ,a ran rom
Thout 0 " a8 A war Gikcis sepiabb S0 Hatk trrbRufs Inepottitsoge fior et o5 e lons

about 1.3: huﬁdeﬁnﬁhngluﬁdeﬁmerﬁhof:’.he&mtngﬁlamrahdesﬁﬁﬂewm ! Ockl ng features to al | 0 W)

Ceog Bt er PaP w1 fioySR 8 eseoF St i iobad et by e 35 S ster

. PCTI'USO2/ 1&nfht plaiiis] il bé ghipreCiatédithatntherhaeiale mby Be s WellOlt Wi QIS8 ba appreviated®atof

ca siding plank h e 1l Si i 1100 i ncl udes a
Dok bucs e ol ot rd f iR piankes ke i S e g Rlos BTHEL 1540 as
shown in Hi gureL dnwmanswlsmlumKmeOCmNGMAmmAmEmdumNsmme
1120. Table 1 s.m)é(\g Pji)éeferred _

. [0114} At least one embodiment relates to a low density plank with locking features and N
- methods of installing the same. In one embodiment, the siding plank is manufactured using a process, which .
" includes but is not limied to the Hatschek process aé described in U.S. Patent No. 6,346,146, the entirety of
~ which is hereby incorporated by reference, to make low-density FC materials. Low density fiber cement
 typically has a density ranging from about 0.7 to 1.2 g/em?, whereas medium density typically has a density of
"~ about 1.3 to 1.5 g/cm?. This embodiment includes locking features fo allow siding planks to be interlocked
- when installed on a mounting surface (e.g., an exterior wall) as siding.
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ranges of siding plank dinmensions for this enbodinent: Table 1. Preferred
range of siding plank dinensions D nensionRange Thi ckness Tabout 3116-112
inch Wdth Wabout 5-12 i'nches Length Labout 12-16 feet [0116).. AU E2D05
“shows an, wod2siesy of siding plank 1100 that further descrp@ggsdg@“@l% and
| ock 1140. Specifically, key 1130 further includes a key tip 1132 and nakes
an angle 1135 with a vertical plane. The key t|p preferably forms atier
i ndented in the front surface of the plank. Howev

appr eci at ed t hat [0f19k ke 9P JA AutiiguredB SPPé*’\i\é“’ '50“19?3"@#“9“’%9‘58 S'H'BS/P‘%JEDOaA%ﬁP%Py
of shapes r&Wfsidﬂgl %ﬁﬁk' A0 included & bitd isiifhcd A0, 2nERS §|irfa€&1ﬂ|1bed i@WﬂﬂOOﬁﬁ alldeO

makes an an 45 vertic plane I e es in
one errbodl ﬁ&Aﬁl'E?Pﬂ‘& %QH'P 1%5"’8‘55’?@‘&@@‘5‘“3’0’“@%?@@% 5“@%1129 (Tﬁtlzﬂ%? ﬂ}"ﬁg‘?'ﬁfe@ﬂout
45 degr ees. raﬁyagbf%mm?lal&ﬁdﬁfe@s‘aoambdayem&d@@w oxi mtely equal to angle 1135.
[0117) A commercially avail abl e spindl e nolder (not shown) is used in one
enbodi ment to machine key 1130 and | ock 1140 into siding plank 1;00. A

spindle nolder is sinmlar tnbmpdﬁféﬁédrﬁlﬁe@lﬁldin?ﬂmtmmen&mmever it-
equi pped wi th polycrystalline dianond (PCD) blades for inproved perfor mance

in cutting FC products. Cofpmergoanal . GRae NI NQg met hodp for shaping FC
material are used to cut theTEikREsEY PI afKkbout! 5186-4/28ch 01 | ow density fi ber
cenent is especially advant plRREF DECAUS ghoul5-PieRaseS eapy machi ning of the

. material and greater tool |[fdahENT SUTTakmi346Ref S TECIangular prior to
machi ning. [0118) Figure 3 S‘htfgvs A CrOSS- SeCtonar—view of si di ng. system

1500. Asshownl ur ' bl f o I 9408 +f.d Ldkn
pI ank 1510 to a ﬂ“jn?l n'?1 lﬁes% Og%:gﬁﬁng%w Of%'&'ﬁ]%eﬁ dfa"%étstﬁh%éagfsa]fgé ’E)e?t“@ o ’
| et el y lagk atﬂ@nsnsgaﬁeallyekwém falﬁrer odues abey tbm&?dandamalcw a)ngie Ndprwith regyertical

sur face 15G@nd STHVRY R preférablf do?rﬁ‘{ A6 IrBE 1&465h the fohtUtTace EFihe bib lark; 1@5&&4{%{5&1" be

siding plank 1510 I's inserte or overlap reqi second

si di ng pl a@rpreciatd dhat e dexcimaped apt hag_esq,ger,r andirely \havesa vasieti o S'@P@e&ﬂdr@wﬁglﬂtﬂpm
pl ank 1520;

si di ng pl anr{gﬂi%ﬂ%@g%@%@? Oé(llsﬁ ?@%E‘Q%‘Ed }ﬁﬁgbﬁ@%o%ﬁgﬁl Blgﬁe\é\?@gé 1{1?1 @ S
aest het i calngesgh wamh@;meﬁtfmtabsm@ﬁ d@rqe!i R ddgieks, and & peefarabiychbatit 4% degreps. Andle
1520. are di ng plank 1100 shown in Figure IA
Fi gure 1135%2@?&@% W.&F@F fg?l°é§u1r1§54 shows a nethod 1600 of installing
si di ng pl anks ofM&f]la nAucaminregiaiyavaiable spindle Maldem{not shoubn)nlg useylsn eng entiodimént to

involves: [O4ad L?Mn%%{! B@c f1 4@ ﬁ{ro fsiai’ngbiﬁ‘g égioas Snélg ;lngf&er i iifar 3 \HW letglfbhlﬁﬂﬁ 10

S placed agal ns own |n gure
1540 i s - dr howsver, :h:sequinpedswrlh mlvdv&tﬂﬁmpmamnd 1B biadesrior immnupmenfonmmgemtcothng FC

o Usho 2B Goplsfion Akl ibA i Shebf B maiic e HER AR R e S et e ok ©
p: ant %gigo‘ﬁl@ mﬁﬁé@gﬁﬂﬁﬂm&nﬂq %ﬁdtmhg?qumgﬂwt %lﬂe}a ealzmlwgihihgejﬁhelsqattnahg\d -
pl an r@#é} | Qf s 0 §L8&9 to%l?? i pl an is aligned wi

key 1130 of in Figure 3. [0122] Lowering
: s}cond si di ng plo4i8k 16§i§ur886hm¢ axisstactipnglviaw lof sidimGystem 1 &@oksastiovorio bigdré 3, st

< - first nail 1540 rigidly attaches a first siding plank 1510 to-a mounting-surface 1560, such that first.nail 1540 is
:"soemptetely: hidden. by the-everlap:(called “blind nailing™). Mounting: surface 1560.is typically.a series of wall
- sluds, 'Key 1130 of first siding plank 1510 is inserted into-lock or overlap region 1140 of second. siding plank
~15620. A second nail 1550 rigidly attaches a second siding plank 1520 to mounting surface 1560. The gap
- 1530 created between first siding plank 1510 and second siding plank 1520 should be of a size that is
aesthetically pleasing. First siding plank 1510 and second siding plank 1520 are substantially identical to
- siding plank 1100 shown in Figure 1A, Figure 1B, and Figure 2, :
[0119] Figure 4 shows a method 1600 of installing siding planks onto a mounhng surface fo
~ form a siding system, which involves:
[0120] Mounting first siding plank 1610: First siding plank 1510 is placed against mountlng
- surface 1560 as shown in Figure 3. First nail 1540 is driven into first siding p!ank 1510 near its upper edge to
.ngldly attach it to mounting surface 1560.
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siding plank 1510. As second siding plank 1520 is |lowered (with the help of ..
gravity) onto first siding-plank 1510, key 1130 of first siding plank 1510
automatical ly engages and~aligns |ock 1140 of second Siding pladid/0%2Q005
into a | ocWO®2H8I84% i on. In this | ocked position, key 1130 etriisestioses di ng
pl ank 1510 prevents second siding plank 1520 from novi ng under the

I nfl uence of wind forces, and therefore prevents w nd-i nduced damage.

oni 1 oy shadow | PET Do Allfiods o ko ety BEHE6 06nf kBing BRnw 040 i€ hERY Shoify
pl ank 1640: m@mhrmrmlrfmﬂﬁﬁolﬁsa first siding plank 15m@ such dimblock ﬁndrqh@comlﬁdnig plabie 05206 r
Its upper eg'gﬁ%dtgﬂ"%83"3‘3"’?'%&5'@’1"‘&515% %}nrﬁbgmgurface 1560. T.he. nmet hod is

t hen repeate sur ace orma | arger siding
system [0124] Tlﬂmlenbodpmlgsmmdnigwmabﬁ%esmm sidingeplark ‘ééﬂ/aﬁnvagé:omo\ﬁst

h ' : ' I
of ten used Tams ik 158 @8R dind pNCHeaSls ER Wih e Mo oA S stnd o
it is aesthtilfdey 1190 girficst Sﬁlmmk 150 avtomalicallnengageaiand alignsenk 4 ddcof s&wandrﬂﬂrt; plasiad

t be h

T & e A8 B 2 polibe 1 R ke R AP RISF bk S, 518 AR/ G ¥
and cr eat esplank dﬁﬂOffmmrﬂl@hadm the mﬁuentet of ouind forepguand ithegefasre pravestsrvdridtinducsd fdamagen
the t it t '
ermbod ment 0ar PSS ol i b oS o WBrter” ' ales Sl Aok I, B nohfy
t he siding ﬁ:guaerﬂ<s Conventional siding planks such as vinyl offer

i nterl ocking ﬁ?{z es E-Igj 9{51 %egb#{j s%{ng{}ﬁgw%@gﬁg%% ﬁé?l ﬁgﬁlsrﬁ&en Artﬂ séc%cfﬁ?r@

gravity to inte two a nor € na
downwar d moank 520 neekitsupparadgerie gidly athchtitte mpuntingesurfiice §56Qy |The/methcdas thencrapeaedto

[ 1 [ f thi. nbodi ity
o hal p 1 nirer e IR Bom B aaRSRIN O LS B e S ot rent
is that it allod2¢lhe ndHiel emhodifmen tdesedlred tabove dhae sevatab adveirtages tovey thenprough Fore
fiber ceme sta%eaif'éﬂrordé QC&WH a§JcaJsQ nﬁl? Qré%ﬁén' tB&f’ljo faf:ﬂltgg t@ff gﬁﬁmf@gﬁ %&ﬁ RRks

t hat are adhered eni ng of
the fiber @ldmep!ankelltaﬁrﬂestbm!impreterabmuvord faee rmsglmmse mpeaiﬁteadacmmgbe hiddemwhent he

pl ank to atﬁh@féﬁ' Ahﬁﬁwgéoﬁegl\}épé &cgﬁﬁanﬂgﬁgﬁwggﬁnmenaér&u%ﬂ \Sr)gfté ﬁ?ﬁéﬂd chélcﬂ'fgng

pl anks in t rror en su orce
separ at e tiplanksi rhghtln@pd pleataka uriforwshadaw Ilne withoutvequingg a facd red éo fasTMeetwmstﬂrgmlanks

[0126] The ~shalliedl | nan pdfion shdiesadiaiite 8 e AEBABARRITAL Ayl BT
bottom . edghiarn wiseaure fit between the sﬂmjpiwks) nCdrmmhenablsldl@ pidndis) kuch i as ainyt | offer tidériooking t .

by Tace naXFunGFHENE: §Tudas e shatel Ho Q054! el Fp it o atiSR e AR BT

a uni f or m plgteadanore nates:blowowaeshmotig, tekingi adgamarokme\/fmmowramtecfanﬂltdeagmﬂllahme

B?elnktsob;?ancéb#ﬂ&y?eésjé re DBJO [ nsr{'b({dﬁ%ﬁ‘h%e?ﬁg'w 'I'eﬁl"&er%ts:k tﬁébﬁ%y Zlgg: zgt t he
need to car ef ul [0926freas i furthehasvantagg of thinenbodiment ighat iballowsths nait ap fastpner Bparpirate s |
1 e R R e IR e
- uppér’ si dindjreglly dnk mmnm;;urgise aDlréobtaetenmgr of itegfibeit- cervient (iam clampocaniithl the: Fastener
mor e qur ok et ER R pafs Srabihl Bt oina Sied ' i P2t coms ot ent
gauge and- over | @127 t hdMoreovenesidingeplariksS ip thet priorsat ave oftenr subjesiedt 1o Wind foreassthat ey

" “separate the siding planks from their mounting surface. The embodiment described above reduces the

likelihood of damage catised by wind forces. : :

[0128] The "shadow line".is created by the thickness of a siding plank's botiom edge, which
casts a shadow on the siding plank directly below it. A uniform shadow line i is aesthetically desirable, and is
usually achieved by face nailing the siding planks. The embodiment described above produces a uniform
'shadow line between two siding planks without requiring a face nail to fasten the siding planks.

. [0129] -Installers of exterior siding planks balance the desire to install the siding planks quickly
against the need to carefully measure the gauge and overlap for consistency. Gauge is the visible vertical
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[0130] ' It will be appreciated that the | ock and key of the siding plank
assenbly described above,is not limted to planks faornmed of a si /gl e piece
~of. material. Thus, as described in further enbodi nents bel ow, B®AQDI @005
" pi ece sidiwgozgsisans may be used to formthe desired aest hgif/Gs@Adsno
functional aspects of the assenbly. IL SID NG PLANKS HAVI NG AN EXTRUDED

FI XING | NDI CATOR [0131] In another enbodinent, a plank is provided that has

a fixing ingicator and a fixing void .or hol | ow beneath the fixin
"l cat o | A R SUBEIEFRS A0 IPOYeaR S bR PR e e PGP etiepos

I ndi ca: or ?I&%rs@ng‘ﬂléﬁk.nﬂleﬁéyagdc Rtk féhglrds@w;cmaam@mhﬂémsfallaﬁbmgie@ﬁ?gﬁm;&m@m an-

oot T 1o aoE Ry EEe oo B B BN i 2 o PR gatis g P Mo e

pl acenent qieedmtg‘semmesﬁwmgﬁumt hin a predeterm ned nailing region.

" [0132] Figure 5 lL,Sometri. of .the FC nl ank of referre
enbodi ment Pl anlﬁ%loo W'&eﬂa@%‘*’pﬁm@ Svro'@%ﬁ @&%ﬂ?@é@?‘"&%fiﬁs

a; i(ﬁiggg i nd: abarqugmﬂlﬁmaﬂo bl@tﬂ@foﬁﬁbdlo:‘:a ﬂfg@lpiea@ éfyhafeﬁal athps,ae Bescribiedl A urthdr emmmfenedge

pla ck or Lpner surfa and .an_o :

oGk ng. r odBM t@iﬂsa'ecﬁses@aw&msmﬁ%@ﬁf gp 5 et achf SbeBl i Bas o e

10160. Pl ardsse®fi.00 is preferabl y. a siding pI ank manufactured of FC using

a conventiqgnal e 0120 is a depression in

pl ank outért su ” FOrH 2 E gR—dr e as shown in Figure 6.
Li kewi se, overl| smaﬂegl om aﬁdﬂibB&nbo&mmt ed(%nk B$B:Mdéd thanhwmmg indioater afdid fidhg Qoid

10140 forned t he USJ n.die sho .n FLgure 3 is.an
S i o ool ReRe P e I Gascne e ¢ DR R ACHER v & PTG g,
;quoo_ i ncl ladigﬁg \fmdﬂbrﬁolbutbbmhth 1R Zking hﬁwtdngxnaand bpaates Ifoebxmmgaan mlprimczamaﬂ:ﬁzﬁeo
a fi1xing: |n 1.C

tl et
First odge MOAHBHOE T BBl ALEC MRER e hflans i prontr Spenare) Hedin
form 10260ldémwitlﬁchprﬁeﬁﬁmeﬁmntnyregbm a: -di e. oufet. second' edge<10210
Extrusion die .a _conventional. ext for . F
ot urea, The ofing Jm SNt Fusomes 16w PLIE FC Btk &2 el Sbthienty Fedly o
Fig ]chr e 5 ad0100 lncuies a q‘ilaﬁk ot d:entensgwm |1$1l!0 faciRing ]ichﬂé’a% 1?120 ﬂﬁeatai iﬂgbxmﬂstlel%\ plank
surface 10110:; AX|n r . di e 10 orns fixing indicato 0;
e outl ot TFvS wpersSotdioh i B xS o B gl ovetbon f ek ofloe THEG:
surface 10REdkdfin rpmmmw K planknegtond br fowereedy® 16M80. Pamie nowp iy prefeably &aidimy bﬁmﬁo
fornms overla o) 10150; and out | et se and e 70 forns
socond eaganeTeFe e s et st ok 169 RER 10'0L6 Brestron B o
“fir, and. btuersurfdtestoaficiormedbf ammrﬁbma digUs|sBdwnfin Figdre edljlaems‘épé&éﬂhp régionfict5ak a/,
the: fixin |nd|ca Wi | | se. nenbosse feat ure between 0.015 and
6080 1 nehiberesip Tk syt RO ETY) (R ARER oSSR MERIES: 055 - 15 V)
02/ 081842 30/ OH0#ABPS  Pigire 65ah énd Qiew 9f éxtrgsivn gliediopn.of 3 Ip&fenmlemmentcamhm in
the formo equl.ar_ or [rr ar tric form nb
hat Cov ot Rl s ¥ oule AN e 7% Byl SER Qoo TG PR B b5 o1
-0)25 squarlecatedmimmtyrmr@dneam&teﬂrsawgy102beqtavmwam5suﬁamanmol mh&sveame@oroGZS
| eggggfn;gt e o RS i B0 U8B s SeghtoB? Mok o oo e BB
e x-extrusion-die foruse: with- FC mlxtures The opening-of die outlet 16210 is shaped-fo form-plank 10100 of
' -~ Figure 5 as follows:. -
die outlet upper surface 10220 forms plank outer surface 10110; -
“fixing indicator dimple 10230 forms fixing indicator 10125;
die outlet first edge 10240 forms plank first edge 10130;
-die outlet lower surface 10250 forns plank inner surface 10140;
overlap region form-10260 forms overap region 10150; and
-die outlet second edge 10270 forms plank second.edge 10160.
Fixing indicator dimple 10230 has a depth “d,” a width “w,” and is a distance "a" from die outlet first edge
- 10240. Preferably, the fixing indicator will. comprise an embossed feature between 0.015 and 0.080 inches
deep and more preferably between 0.035 and 0.055
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i ncl udes pl anks 10100A and 101008, a wall 10310, and a nail 10320. Using a
conventional blind nailing: technique, plank assenblies 10100A and 10100B
are fixedly connected to ™wall 10310 using nails (or strews, or 3$&t/4Ap9£2005
Figure 7 Sn0OMB031842 10320 positioned in fixing indicator 19@‘2,@1309‘;1op¢9ank
10100A and driven through planok 10100A into wall 10310. When install ed,

pl ank 101008 is positioned such t hat overlap regi on 10150 of pl ank 101OOB
covers nail d. a 20 of pl ank 100A T

pper edge. REERSSR T o £ e W MOt Lo ot ST e oo et b

overl ap or douezé@rmyearcégbpmmnih&tyﬁm015(s‘qaa%]1che¢ to@pprodineatelye@25 squard-inches, eoig prdfmbly

| not t oo BEROS e el R4 0G5 e R0« ner aby preventi ng cracking

or splitting of [pi3hk Eidre@Ashowsd eiibg mank bysiem of & prefemedizebodiment rSidinD aystemUidBE)

10150 and | GpspR 00 8, 1oy M R oS e Sl il i

enbodi ment ;techiiquesplamiuassemblies 01604 and AON00R arb Gxediy gomeqlﬂdm whll mmomng‘ naits (poscrews,

B L T T L e e
the inner splmlf 0160 ictb wall 9810, 1R Bstélod, pank 197008is pasifoned sish thiat cxerip wgbh ot

| ndi cat or J04oR Rl uaGd i %ﬁ%@?ﬁ%@e‘@?ﬂﬁé%15@10)(@!2%143;;%%- bl e T30

7. [01381 I'nyet ano g i ndi
using a posthe-plankmwormnakeydnplthamycasmhenverlaapr!mkmg\reglantlHthg a manual enb055| ng

o se. - mandtSle mooR S AR S i o ndf 0P of bl B s

_-|—

convent i ondtiat neit 10328 isawnt tpr dase sostheoenige of planie tH100A, ey prevesting cracking omplrﬂingmf d&R10 ,J

A L o e L e R e
cracki ng ofregbtndmﬁ@)mdaﬂwefménottrihhleph&naiutalfedmhen nai l ed or fastened to wal |
extruston 1 or mal Tl pr owBte! éeptadst ot € a £ YR iEA Ao R Bt e
EC pl-ank eﬁ0120p|vgﬁoes!o@tlbnenmmeloummdaﬂcdpiknk1m[0000 I s anot her exarrpl e of an FC
eatnet ol by plT ng REPERNRETENE Al sbh A i e e S B ionec
by extrusi ofplanin1(D0viomed by axtiusiomsiraitar toffiking indicaton d9126 b uséD#2gluisgpdania 1010 forvell

voi d or ho @%f%@wg} bel ow the Iine of the fixing indicator. [0141]

Advant ageou siding plank assenbly of this enbodi nent provides an
i nexpensi ve af [0138] ng. iimgbt asdtter enchndimend,i thegfixinp lindioater caiild baformed usingsa mistregigsion o

e, B Ak R S By e 5 ol R e, A SRR e
t he si di ngmgivfactising Gi@eds. Asikewdsen ai marialgembesshgarlier vevid debused rire pdmbinklins Withxa ng
Y01 952t A5t V7R A SRR S IR
l'imting témbodihéntxi ng region to the overlap area between adjacently
Lot o Pl E2) sl EARRER bR s @a’e‘ﬁwg@n%ﬁwﬁ%@sq
enbossi ng; belvedhsiling oixme fixifigdngicator inirelieveistess thaf cah leadyto beelnogd andgrackingess the tog edgerofi
| p_al _nt ' ng ttﬁ Fm&u&uﬁmseh n\é\@d %p fa%{eﬁed% Iwaﬁ frann%ngcgrns?uea upgg Tﬁenﬁlxmﬁ nglEi Ic}fuld be formed using
mandrel in the extrusion formation process. -
[0140] Figure 8 shows an isometric view of the FC plank of a prefemed embodiment. Plank
10400 is another example of an FC plank having a fixing indicator 10420. Plank 10400 shows an example of
an aesthetically pleasing pattem on the outer surface of plank 10400 formed by extrusion in similar fashion as
fixing indicator 10420 and a fixing void or hollow 10421 below the line of the fixing indicator.
[0141] Advantageously, the siding plank assembly of this embodiment provides an inexpensive
affixing indicator on siding pfanks which reduces damage to the planks at installation due to improper affixing.
- Furthermore, the installaion time of an extruded FC product is also reduced. - Additionally, the siding plank
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[0143] It will further be appreciated that the fixing indicator can be
enpl oyed in several, if ot all, of the siding plank assenbl i es descri bed
herein. For exanple, like the embodi ment of Fi gures™i-3, the pl3@nkoay2005

‘“Figure 5 sygodedikir contains a lock in overlap region 1015%@@5@,15&» tip
for insertion into the lock at first edge 10130. Thus, it can be seen that

a fixing indicator can be placed simlarly on the key 130 of Figure 2.
[11. TWO PI ECE FC PLANK AND METHOD OF MAKI NG THE SAME [0144] In further
embodi nent s, assemblygrqyidesan qesthelic appraranga @s i conseaivie WWl"ﬁﬂ“& @ aildpgeregigneto the

provi ded. Th@g@ p bR bEtWERR Bdidebrlip ockéPdlanfe Used to form the various shapes
descri bed throughout this _specification in_order to grov%de a | ock and

key, hidden naililfif2 a dde4 Renappistinted that the: fdngoipdicator gned ygiag: psheusion

herein. Two :ﬁ@h@q&bﬁmﬁ@é sufcﬁ)as”rmaﬂ;a@nibw&m@In%@a.@npkp@bmarpﬂnﬂdg%&mplh@wgow
[0145] It wil] é%cﬁrg&rem ated that several nmnufacturing processes for

bondi ng two R3intRg es, jich A A ingronsupianand fostly f or m a product use standard.
J ggust ry adhes It vqo1431trlo¥vell§mu fl:crﬂétfb? Eﬂ)récfé%d%ﬂﬁ@ﬁmﬁg:cmgaé&fcan b@@ndﬁfiedm%?ﬁtaﬁif n@nd
adhesi ve, L e, | akKes or e WO ces O adher e
(“adnest on. (e eisng plagrenoies doxhet SRt g e BEATONEET REPRER T b

i s weakened. prambrsrgub@wm cPRAIRSIGR SN VB rébficR 10150 aRFIakeY uplftfililﬁérﬁo)i ingite fokh/ A S

pos - br oces ShEHBU1ah bk can eseen e s AR b DR ARSI iy Q0 g

time of the2product. Advantageously, the bonding process of the
bel ow—descrlﬁ ed ehod ] r bond| ng, two FC
pi eces togetl er t8 ok os Met hod [ 0146]

? gures 9A ; fmd angos hqwqmm&mmeédtmemsva ﬁ)déi;leéhf F@pf?ﬂk@n@h@%glod &%aahgamg sé’rﬂéJQé |
WO- plece Pl a nc| udes n an Cctl on a n pIece
or butt pi eé’@‘”ééso esg pyorpice piapks fi'?be “gﬁ#& l?%{ﬁh‘g% Wl@"szg*@ees ‘i[\?ﬁ?"gedp&'&ﬂw this
secti on 214@pdciicalidntih @Rdailo Yprodidea dock iindl RS hﬁdénﬁfé:h@d debs shaadwmféaéddyoﬂ@bmﬁmmi 14
i nch thICk byt thin as -about, 3/16 inc or as thick as

m e as

Lhont 102"k Hesitos Pt o SRS G oo Sivepisth i PARESOTEE RO 5 (b 12

i Bch?s, 1gle|toendl n?ms] t hat vappé aﬁp@batec:lﬁuatﬂaeera}! ﬂi&ﬁl{fiﬂu RigEireestd fér bdl?aﬁtgﬁs? pféeés\éwiig
abou I N on e a | catl on. an Sectl on

o e Tanu TG Apler Bodie o s Oss SHngall PG e BWeveD, s 1 e oo o
L\eg?r d: ng Wmafﬁﬁf[éfeﬂéi éndGitihadie, melfh@miéke%wme@% ﬁéeé@ot f'FB)haféﬁaI fo@dﬁb‘ib (Fadhesion time") is

ustralian al en an SecC S an uppe
surf ace 214@@“‘%{!}"@% c@ﬂ‘g'?goéff"%‘%' ?fé}'}/a b‘@ &n@%&w@m us, b ["%![‘ﬂ gﬁt“'ﬂl"é‘ée
t2130 IlsI pr eétgfda:tb inm/ssnfgﬁhm‘vﬁ@?ac@amk bdultﬁblﬁ?mdstal{edliﬁm aafeslan@dglay t@legodt -Brocessing of
| Ca ou I.NC | C u a I N as ou
UL C2r s RISt e i et My iattiing Svie dime ﬂiéhe ol o, B

i s typi cal | progekyf the balbweddstribbd embiodimBmy privideasquidk ﬂl&e@ﬂoﬁﬂ’bﬁ&lﬁg tWo Fogib@es 10QEthériy €,
or as -115 /0 %ngl WO 02/ 081842 PCT/ Us02/ 10609 narrow as about 518 inch
de 'Bhib‘i d

or |ess, he application. The length is typically the same as
ggl n pl ank sectA.on 2@ Rolerletitd 12 to 16 feet), depending on the

pli. cat i on. But ece _230 S I surfa,ce 2130L, 0 ered the
Front “surtace. U8} oncEauRs 9F suhe Sy isoioha 6wy & & Woriens F Pt b T wERRC
section: 214;£Pank 2woenicmbes 4 lﬂéilli plank saetioh uﬁooaeéea&.d piéce @F Butt plece 2130, @ fitst eti3920, And
second funct g£ % | ece 25’%“ {e ?row de t hi c¢<ness for an | roved
shadow | i nethesivg 2L leak Feston 240 5 pre (RbIY RedR-depAte E e 19 pieally pbauty

- between u UPRSiEK, ﬁwmﬁp&@s thir/dd ebodif 3/15ENch 0PIk asHRIGH ds@bouk 12 ictidh Shore. The width preferably
-ranges from about 5 fo 12 inches, depending on the application. The length preferably ranges between about

. 12 to 16 feet, depending on the application. Main plank section 2140 may be manufactured with a smooth or
textured surface. Further information regarding manufacture of main plank section 2140 may be found in

- Australian Patent No. AU 515151. Main- plank section 2140 has an upper surface 2140U, also considered fo
be the back surface, : S _

- 01471 Butt piece 2130 is preferably:made from a medium-density FC material, and is typically

about 5/16 inch thick, but may be as thin as about 1/4.inch or less, or as thick as about 5/8 inch or more. The
width of butt piece 2130 is typically about 1 1/Z inch, but may be as wide as about 2 inches or more, or as

NU)-H
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| ower surface 2130L of butt piece 2130, in one enbodinent is a fast

setting, reactive hot-nelt polyurethane wth a viscosity of about 10, 000
to 100,000 CPS at application tenperatures. O her enbodi nents f&0A0R/2005
adhesi ve 2¥0®asm4ziescri bed bel ow. The application tenper atpgrfhdiosashesi ve
2110 ranges from about 200. to 325F. The adhesion tinme ranges from about 3
to 5 seconds. The adhesion tine is the tine taken for the bond strength to
devel op after the adhesive is applied and nip pressing is perforned. [01491

| n oper at i oRamoy@hakout A8 inch prjess<depgnding endhe applisationsThe fengiibib typically fhe saee a3 mpDIplank
mai n pl ank  s&admto1 Ay asli2 t@m@@) debénding BOEhB eppi&hau rﬁwp.aﬁ 206 3 M bve? e 301,

using a Nordson hot nelt extrusion system adhesi ve beads are

pref erabl y @pmeodiderd fha fropt sudace.ghe furg %%H@b‘”e"& @1:19 it reipferca main plgRk seetion 2140

preferred ﬂuarewxhcﬁsm@dheﬁempngidﬁy amaﬁk 2lmog m&&@%&ﬂ&@%ﬂ butf ﬂéﬁé@hsd L %muwt
may be as spm) |  as about oot bead or as |arge as about
gr ams/ f oot / Biskgss ?’Wm?deﬁ%dc’ﬂgﬁna”%ﬁ ptictrltsi ve 2110 (e. g. W t hi n

about 3 seconds) jpi4gpwer Aﬂhﬁsfv@.@ﬂo %&Q&W&eﬁﬂ%ﬁ’aﬂﬂ%%%@mmﬁ plhﬁktseétioﬁﬁﬁ@amth
nai n nk. section 2140 ch that first end 2120 of

f 2140U
e ot ot Ses sifoge 20k of it Berb i g oh POCTMERS 2 BEL e sy, et otk pansare

Fi gure 9A. vilhes Achbsity GEABRG 10000 GRIDO.00D! CPSKat ﬂfcaﬁ@mea)b&&u@a@mteﬁmdmn%ﬁﬁ fer 4P
ank. 2100 havi er surface 210 and a | ower

forns two- ece

surface 21 SWP?@'IP@%W bed bt e sARlcalbh tgmearatrg or @%%%J 1 Bnagieons ehowt 2807
2140 and thesm t'rh@b@féﬁonamﬁ(?a SSoRY dBbufe 8 AP5 YechidsSTie a&r@é&%ﬁmsb&ﬁmwn%r the
Fi gure 10, st end 20 utt piece 2130 makes an angle theta O
about 15 déy P "9 rbtﬁf’e"%rlﬁiiﬁﬂie%{?f'gaé' hesive i+,applied and oip gregping dspefim@h degr ees, W|th

the horizontal : rhmﬁtaumawe@lfmts 1R &ilbesds o'l p@ﬁs%nféo‘é APUI fakBbR -
dr ai nage. [013%% gure 1A and B sh%ev i sonmetri cFj and Vi ewsanHVﬁ & A

respect | velsget ot W"émarePe acﬁ‘i’@@'ﬂ'ﬁﬁ’ g fdferd %I@@E‘?%"Wﬂ!‘ ByslemaFtie
section 214@hdsRe Besds hre?fﬁbra% ?sgacecﬁxﬁahwa@m dls@ﬁde%%a@aﬂ‘ow Plor 121 rRd préérd:

and' a second roIIer 22 21 First roller 0 and second roIIer 2220

are pref er 2PYt 9f pakesivg, is7ahortc h spmipetbead, though era&pwérr%avabedaaﬁ@a!ba& éPRjj'b§5
paral | el t@m@mmh@e.eastlargms adaﬁtmﬁmmdﬂea% Prididdibtely QF&nV%gin%hdhe%eﬂ%

pl ank 2100 .is fed throu the g bet ween first rol Seconce

rol | er 2220””"*1’%@“’9%??%\9%’@% syr@pq 130Lef hutt piage 21301 lﬂiqf@ceéwﬁlbapﬂebs%fﬁ@a@éﬂlmfank
2100 with aiamlpﬂahle&écmezmuéﬂ lhat firsbetR, 2150 dffbhu g@delmo et Ghel o'éntbrrbf FHai'h g)rahk Sdeithact

w th upper .. surface 2100U of_butt piece second IS in

direct confHOmsqhews in Giguss 94 Jhe aregemeniot "@1" Pﬂﬂ"'&ﬁﬁﬁﬁonﬁ‘}ﬂ)ﬁ"d ﬂ’uﬁwkceﬁ@ibfom@ two-

transpor t egiedelplaAkiS1o0 hak eiu SRt 200 afd a BRESEHSLEPIOR. Yretélatyafd bofbr WifBces'S
pl ank 2100g transve&sesnb r%ﬁ?h roller_ s i'1stem52200 first r@lﬁg | er 2210 and

second r ol Pidhe maRiEn m@%@aﬂ the huttpiees?2is a'ﬁp"eﬁ?faé'!g@he of approxi mately 750

I b/inch of roll i dt Mstﬁﬁwrﬁl@P?%Hmbﬁﬂ ﬂzbefb%u%@smmmakésfan%ﬂém{eﬁw
WO 02/ 0818 2 P /1 S02/ 10609 [0153] Figure 12 describes a method 2400 for

meking a t RAeSSRY! 13 RN Eom ghop m@@o degtips. Wil theasizeptat planeglhs Anction

Mel ting ad&gﬁla ﬁ&eﬁmmakﬁ]% reactive hot-nelt polyurethane is )
melted.in a hot qelt F%Bl ication system One such systemis comercially -
R#tdson

avail abl e from rep b1Asand J 1B shew isometie arskend viaws, ssprctivelycof A prrgeurg oliem

about - 200 gysrem 2200 @&é&ﬁbmﬁf lahk X8ctRh 213 1R mwossfe%ﬁzz e?é'ﬁg
pl ank 2140 ygﬁd butc'zr plLece 2?28 are viewed For fla nessbdﬁéﬁp | an T%I?L-rl}gwand

~ butt pi ec@"ﬂ?ﬁ@?"&"r@leﬂ rmned to be flat, the process is continued to

~ step 2430. If plogmk 21%%“6#2@1@1&&&%&%?&@920%@%@6&9&@ﬁ:&h%n‘\éﬁi’éfeéw

uneven, r erggs atngarg%t hod 2500

_ rranged: parallel to and adjacent one another with a gap in between. In operation, piank 2100
is fed through the gap between first roller 2210 and second rofler 2220. The gap between roller 2210 and 2220
is sized fo engage plank 2100 with an interference fit. Thus, first roller 2210 is in direct contact with upper
surface 2100U of butt piece 2130, and second roller 2220 is in direct contact with lower surface 2100L of plank
2140. Plank 2100 is transported through rofler system 2200 at approximately 50 feetiminute. As plank 2100
transverses through rofler system 2200, first soller 2210 and second roller 2220 compress plank 2100 at a
pressure of approximately 750 Ib/inch of rolier width for approximately 3 to 5 seconds.
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shown in Figure 13. [0156] Applying adhesive 2430: Typically about 1
gram footl bead, but may be as small as about 0.5 g or as large as about 2
g, of hot-melt adhesivei's applied in beads spaced- about Y2" to3D/GPAR00MH

“upper sur fygoezddh®) of main plank section 2140 (see Fi gur ep@fysessioh@ t he
Nordson Cor poration system extrusion nozzle. .[0157] Placing buff-piece on
adhesi ve 2440: Butt-piece 2130 is placed onto adhesive 2110, shown in

- Figure 9A and as descri bed above. (0158] Muintaining pieces under pressure
2450: | medi at el y[0{§ ef el 2 daseribesa reetiod 249 dns akingadwo-piese predivm dapsityplagh 2490,
2440, plank gQGwbisespassed through roller system 2200, whi.ch maintains the .
plank under pressure (about 750 Wnch of roller wdth) preferably for

m ni mum of 3 secold®lt o Melfiegrdbasive 2410 Fasbeeting, feaptive hehme anlvu@Wawdbwalewntam%t-
mai n ptank sggfa éﬁlﬁat%ﬁﬂﬁteﬁlnén@%ﬁﬁ Syﬁbﬂ@cmgraﬂyﬂﬁﬁlaﬁamﬁb%n% tofl. AppRaten

section 2140 and butt end 2130 causes the beads of adhesive 2110 to spread

out in a tmtﬁmp%}@?srarpemT tigR0° PP&ﬁcfd shown in Figure 12, is a process
for ‘maintaining ppespur eM@P@ﬂ‘%ﬂ@?ﬂQ@pm}é’%ﬁ zaboarrhm%ilaﬂﬁzﬂn%@%ﬁ p:éUeezqso &a 30

are both flat. However, her process was devel oped to bond  surfaces

t hat have vawq%f%ﬂmeﬁ I 8lark 2140l kutt piece;2didae qese"m{'eﬁitebﬂ ﬂahﬂlgmr@esw paiipEed the s

anot her ZZWPRIEWZH@ dnibittpided Y130 Bre ASEMITEG o WE WENG B iideYenPreRItS methddE500, as
whi ch i nvoI ve [01 Mel ting adhesive 2510: Fast-setting, reactive hot

mel t pol yur shpieFigee el ted in a hot- nelt application system One such -

systemis commer qpfse] ¥ aw;ﬂn@labf@swmmmmb@mmbdm HP by Bkd bl as
t enper at ure of t¥a| cally ab e from about 200, to 325F.

[0162] Are et [Pkasdgee %@P‘%m %)9 @t‘,@t F’P‘%ﬁdbesﬁ’s E@Pi%ﬂfé beads, spaces phept Yated” apaeten
piece 2130 apger sn\.(rfaé‘é’\@ﬂ()[ﬂ @f maif F&d&%%éhon bi40RbeaHigurR 104 uﬁ@%@N&rﬁsoﬁ'Gﬁﬁmﬁoﬁ@s@ﬁ e

termned to be flat, refer to nmethod 2400, shown in Figure I f plank
2140 and buﬁ‘%ﬂé@%ﬂ?wo are determned to be wavy or uneven, continue

process to step .@sA0. [ﬁl&&ﬁ]bulﬁﬂﬁe)bh%e@ﬂ‘ﬁﬁovmgn@@mﬁwl&éd biito adneyive 2410, ,

gram f oot / bead, but may be as small as abou or as large as about
g, of hot- nﬁhqmm%"‘i’%wﬁweﬂ a¥ve-n beads spaced about Y2" to 1" apart (a

m ni mum of 2 beaqgsgr e PHSMSHR DR Bl ur@@450pmﬁmecﬁdtb:g RraBij Aithih 9fsedbhds
pl ank section 21%jil qsee Fi ur”éw 13 umﬁg&t he Nor dson (ralgora i on Sﬁstem’]

extrusion ndpH @mpleﬁffrofmp@ Uo piants 230030 pessrd-iyough ratierisyatesh 2200 0uiiph ainiaing the plank
Pl aci ng but ndaf pedus rcaba@lhs@ Ifen a0+ wiehif PrefGtith o Br ZmidfhunSof @Is@e@ﬁ:ﬂ 19 BiloRt adhesive

adhesi ve 2110 sh gure as descri bed above.

VRl &1 nf ng ZHOTE 808 b BPLTARPT e5on 2AL AL oo Bt orsaAEgn BT lnk
about 9 t 0 ifionIBAPME Bitt HIPLII0 ERR HRBERR ofdha&e P1 18 BAPreaduBink 88y i s pl aced

in a conventional hydraulic plate press or _continuous press (not shown

whi ch mai nt ai ns & p| anlke mg 8}‘?56!“ guesidyis @ PP%&(?[“‘?‘B’G"’&P’?“WSP“&'E'?WH m

of about 4 ﬁ%gﬂﬁi‘nﬁ 20 gl Ibenpis st g bth ¥, HoWder, 8 16 prdisd vR@ridvalpbd torBR
pl ank section 2140 and buttq@@ece 2130. The squeezi ng of main plank

section 2148iaeea et fiave verahle falness, b dFiguRl3peads of adhesive 2110 to spr ead
O}t in a thin | apegén Figure 13 describes another method 2500 for a making two-piece medium density plank

: 2100, which involve: o : - S :
- [0164}- - Memng adhesive 2510: Fast-sethng. reactive hot-melt polyurethane is melted in a hot-
melt application system. One such system is commercially available from Nordson Corporation. Application
- temperature of typically about 250°, but may range from about 200° to 325°F.
[0162} . Are the plank and but piece flat? 2520: The plank 2140.and butt piece 2130 are
viewed for flatness. If plank 2140 and butt piece 2130 are determined to be flat, refer to method 2400, shown
- .in Figure 12. If plank 2140 and butt piece 2130 are determined to be wavy or uneven, continue process to step
2530. S . - .
[0163} - Applying adhesive 2530: Typically about 1 gram/footibead, but may be as small as
- about 0.5 g.or as large as about 2 g, of hot-melt adhesive is applied in beads spaced about %2 to 1" apart (a
minimum of 2 beads are preferably applied) on upper surface 2140U of main plank section 2140 (see Figure
9A} using the Nordson Corporation system extrusion nozzle.
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[0166] Advant ageously, the two-pieces of FC material can be bonded quickly
so that post- bonding processes can be initiated i nmedi.ately. Furthernore,
bonding two FC material menbers together is nore cost- ef fect i v8OAHRH/ 2005
machi ni ng WOSR448f842 r ect angul ar FC section to formthe equi walrash/siseeiCct ur e.
The siding plank assenbly creates an enhanced shadow |ine by virtue of the
first end of the butt end extending partially over the upper surface of.

the mai n plank se i des a rad 1 hick
butt " edge. The: oIS ond PRPBEEaPER o ahishe 2bloh M@ adings phreinb,pefisie k-
paln?al bproducthominFigﬁé?}Aﬁnd@ﬁd&;hﬂed?ﬁ\ﬁl y hhandl ed and i nst aI I ed. [0167] It :
Wi e appreci at at gugh the, shapes ri or
fromtwo pieces @fBSjI bef’ge degr gﬁ E’H%?B'ét el &Ww&’%g‘f 12
mach: ni ngda &odn'ds} uparctomplgtioh &f ste;ezﬁtl?omank 2iteivie placed u? hlcﬁnvﬁﬁbhﬁlmﬁydmmt; plste pREELOr
costly and produce i a of waste lal. It w so, be .
appr eci at ed © °“§85F~“RP°3ﬁ?@%ﬁ&%&?‘“@ﬁ'ﬁ%@'ag@g@@&P’?ﬂ&“?’nv&ah%‘“ Zsl@spéi? F’b%@'"'m“m
bel ow, Ey abof tlidutgsetdnds mmwpuremmmmrand Bondsanmmplaéudeabnmangrblu&ﬁém]
I n anot her ement e ure SCLi e is
| ocat ed bete%}\g(P ﬂheﬁ?ﬂgée;m%f gfmszﬁdj?ﬂ%}ﬂ'}( '5{911%6 GRS Q&BL
of butt pi ecspre&i@ﬂ)lnaammyeovm |n Fi gures 9A and 9B. In operatlon adhesi ve
is applied to eit upp r f 0 of ank 140 or urface

2130L of butt pi é@@hz13oﬁé@’i%§°"ig'§' 3 %%Lé "Eﬁlﬁ"élfﬁ%ggbﬁffdoiﬁ‘ﬂ?kﬁ that post
ad 2 esi ve 21Tonding pebegzessatambe inifated :mm:ateb]n Fﬁm;enmoteybon?mg t@% FOmeabrid wiefmbere BgelikRio L
and 2140U, typi an a unt that cov .faces 30L.or 214011,

but prefera 0% alléeggqq&nm "ga%ﬁ'ﬂqe ﬁrcﬁc E"[%EZ@T%&% Hg'%ﬂtlséLFHQHWE
to tg& r 0I3I ggwylar(ajkanmdﬁlygraat% emdbmm shEdoyggegy ﬁ:ﬁéoﬁlhdﬁr&ﬂeﬁd%h&évbutpérﬂl&hendmg P,
assenbly 31 an ncl ude nd roller 10, and an _inte

oo e PETgo bl ot e AR et B bR a6 R e bl SRk Bt g
i's in physi edde. Ghebuticend picteraiso oaseits is acrkased OLthoFC pimel plkso thalit can be easil
operati on, %;lra%f'ro | %&933210 is in !f unct i ogﬁuﬂcont acl‘:J vm?%@upper Slﬁ?‘nf aecegs:y

31300 of bu 0. Hand roller 3210 is rolled along the | ength of
pl ank assenbly aftd6l]s usewill boapprpibtd hatsithougietht chapapdscrided hieréie ard Todhéd fom tholt t

Foget hor . | BERB[E P9 Gomen o i 5 ofh e Pt gl ocengdgs s
~ medi-um dens Howeveal aalsknethad mayr’oé momncbﬂy taiprodio® A thigh iambiht SN Méteriall €Ib &l ial36 B
bel ow. The net hg n 1842 30/ 0 5 PCT/USQ2 /10609
[01711 Appl 9‘?"%’3%’1 h‘é%"i‘ °"§’3“5!EP35 ﬂ%ﬁ@sﬂ"v{é@ﬁ’ﬁh S eaﬁgﬂz%ego% by %18@9 g?d‘f"‘f pieces
3140U of pl tegether.3140, shown in Figure 14A, 14B. 10172] Interfacing butt

pi ece with plankg,3320; :|TO ph surface 3130L .of butt-piece 3130 is

interfaced with B‘pperﬁ%g' fee31#0U of plank 3140, shown in Figure 14A and
14B. 10173] Appl yjongs] pr eshsanmheltemb{‘xlihént rmoemenbﬁﬁ@@dhehﬁtﬁxtm@] destribebelow, I8 located ed

normal to ¢ aen(haersibon Bl o oRk oAb o RR 2L b0l R Ao, st o iy
and 14B, t 09X amd@B. (nupbrativh, aifiesivel Beppliee towithen uﬁpebﬂiﬁa&ezmnl of plafic 210 oflokkr BiirRbd de )
Sineston N bablich 2y Bl gl s 2015 S s
‘but - - uniformity of textured:surfaces 2130L and 21400, typically in an amount that covers surfaces 2130L or 2140U,

_but preferably does not exceed about 1/8 inch.

[0169] As an allemative to the roller system descnbed above, Figures 14A and 148 show
plank assembly 3100, and include a hand roller 3210 and an interieaver 3150. Interdeaver 3150 is a cured FC
material used to suppost plank assembly and is in physical contact with lower surface 3140L. of the plank. In
operation, hand roller 3210'is in functional contact with upper surface 3130U of buit piece 3130. Hand roller -
3210 is rolled along the length of plank assembly and is used to apply pressure to upper surface 3130U of butt
piece 3130 while adhesive 3110 bonds plank 3140 and butt piece 3130 together.

- [0170} Figure 15 illustrates the process for making a two-plece medium density plank
‘assembly with the cementitious-adhesive, described below. The method involves:
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may be as |ong as about 24 hours or nore, or as short as about 8 hours or

| ess. 10175] Autocl avi ng-pl ank assenbly 3350: Plank assenbly is autocl aved
at a tenperature between. about 350 to 400F at about 120 to 1430099972006
" period of wppsesymtely 8 hours. 10176] Trimm ng Pl ank Asspg@,bgw?%&g:

Overfl ow of cenentitious adhesive 3110 is trinmmed from cured an .
aut ocl aved pl ank assenbly. [0177] The use of a cenentitious adhesive as
descri bed below to adhere the two pieces of fiber cenent together has. all
of the advant aged0id#iscr i Anpltingbdhesivef 3910: t Aubesive |3y 10cis applieditoapper surfaskrzid0ilbof plank

advant age i " i $4pous adhesive is conpatible with fiber cenent
materi al s, isaydg%'tgwg%?@%méhgmgan be co-cured with the fiber cenent pieces

to forma durabl $B2nd. !Werfaciagrdist piedecril plaakh 332Dy do@rrspriast B130h of Buiplte 3139 is
enmbodi nent s ; ' Fod ' fibber cenent pl ank
,ﬂﬁﬁ&ap@f@ﬁgﬁﬁg ngggd(ﬁ ﬁgr% AR B GE 534 Qha 1B p

together in one p I ) novel "Cenmentiti ous adhesive
conposi tion. Thudl7dne aAppleg prgssuretiy butiniese 3330: i Hané milercd2i(isaolied over the length of

conposi tion : had. of | Lot ' for

bondi mg. mat &g ZoAES pef acu i 18] 3 Srchon Haia 4 1R DBIFTIO chd e HRE St

density FC bawpin Fgues 4 de fore contaaipf adtiesiver vith {fbas Cemenbpigces, and niisle adhesion

silica, thi @&ﬁ%ﬁ'ﬁuﬂﬁé@?SM@%ﬁ anefdo. My include organic fibers or inorganic
a e t

fibers. The es| ornmul-ation can be used to bond FC materials prior to
aut ocl avi ng. [0' 101 t WHre-cuseg adhesyp 82401 Blenkdssermbly iscairgriest tynioallydor abinb 12 howrs, bet

able to wths : {m&é K | Ible with FC
mat eri al s. %@%%@%ﬁ‘@%@l@%g yné?{désgogﬁggl?’ye@ogﬁgﬁgggl ymer- nodified
adhesi ves nelt, Bt or Adleefevingolanh esserablp 3358 d Plapk essepbly ést antesteved rat @ tenepemtucs

appr oxi nat e I ° 'b:q‘lr' nl: Ls s, FC
ndterial s alr)ééwq%%oe '| rt\é??g iaé? ocC g?_/gq##agﬁo @%@3’%@%&’2‘%‘8’?33@% ely 400
degrees F. Ther el0&#p, cdfmeing PlenkAssemiiyaied: i @vediom ebcementitiousradiesiverdl 10 isctimmesl

bond FC mm | ' , ving. [0180] Moreover, a preferred
duzegﬁ?c%{uio@éveﬁ ﬂarﬁé%é@rg, 9. [ ] p

adhesi ve sel ect use on erials should be conpatible and as
simlar in conpol@i®] on dhe yrek pisereentitious ddbesiva tae desatiked thelbw p dsiberel thel twoTpieces of

ensures th Wi 0. ] Vi oo f
inasiml Zﬁbe'ir%bﬁﬁgr _mtg?h'?a%'@aoé#éc%)dﬁ%lgﬁéeény%%g%ﬁ%?&aﬁ%ﬁ?%gmi z@#ﬁé’;
t enper.at ur e2dvanipge ia thet asamentiious adhesiveris compatible with fibensainelit inaterialanid econemict gnd can be

cycles). Thg gdpgs hﬁecg Ll i1l age simlarly and thus
will not weaken ‘tﬁﬁle%?bég?gnén -1 %é%@%ﬁ%w%/ 09/ 2005 PCT[ US02/ 10609
[0181] Advant agdsusl CIIdoUS AnResive compPosHImSi t i on of this enbodi ment can

wi t hstand curi nggs78EeMPefiat dhRdimbi aﬂﬁlﬂi' C ' | e
FC material to ge B]gnden‘:%. Fu_r'{n esrarr%f@%tg é’@\édd?hem %%ocg%gtgf Fﬂlegﬁé@éeép?%lsﬂs
cost |y, noriegetherdnione prefered ambediment ulilize anovebcamentitipusradhasive Lamposition.eThys, pneaspesbefed

ostly, more Rofier . . 9 e
Wi th pol yImagd resed® invmnwrdﬁghhasﬁgn @rlb&s o 5Rd meth 'ac|f a@&gm%maﬂ&b% kdfisive wrhe

adhesi ve conposition al'so ot degrade  unde al''’ne "or nol
condi t i ons.bording gRierials, prefgrabiy he malerials, and moserpreferably edinmedensity & Canateriais dbajadhesive he

“ajlhesi ve Mg i : f Rvdtdr GInd s Fiud | pent
Ty measur o SaenE ARG ARALE bert, URS! e SRk Sl 3| e dnafiffoes oF A °"
- f or mul at i ofbars, Theadhesivefemulatiancerbe usestio bond BC mat¢rialprint to agtodamiag.si | i ca may be
present - i-nt he fgargiul atj-Qm bd o) @qugg ot ey : Yo
t hi.ckener ..may . b_gﬂ?l):senr% %nb{ﬁ%ﬁ?& mul atal g%fe!'rﬁi g@%g&n%ﬁta%éo/‘%mgﬁ%ﬂ%épﬁdave
o ' temperatures and is compatible with FC materials. Most conventional polymeric adhesives and polymer-

modified adhesives melt, bum, or degrade when exposed to temperatures in excess of approximately 375
degrees F.” D'Uﬁhg the manufacturing process, FC materials are ‘diied in an autoclave that can reach
approximately 400 degrees F. Therefore, conventional polymeric’ adhesives cannot be used to bond FC
materials prior to autoclaving. - S :

' [0180) Moreover, a preferred adhesive selected for use on FC materials should be compatible
and as similar in composition as possible to the materials being bonded. This ensures that the system as a
whole will respond to environmental factors in a similar manner within each component (environmental factors

" inclide temperature fluctuations, acid rain impacs, humidity, and wet-dry cycles). The adhesive and the FC
*“materials will age similarly and thus will not weaken the system. | |
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2w % Water may be present in the fornulation in an anbunt up to about 90 .
w % (Al references to weight in this document are .provided on a dry

mat erial wei ght basis, unless otherw se indicated.) [01831 The G0ga0®£2005
fiber in tweot/asisar ati on may be in the formof cellul ose fpoewsiideede t he
f.iber may be bl eached pul p), and may .be present in the fornulation in an
anopunt up to about 5w % The inorganic fiber in the fornulation nay be
in the formof Wllastonite, and resent, formulation in an
aount up o abolMElo  AdGaniabete] B AR, ForiRbian Y RGP 31 el o
may - measur e tempémred:muiau&mmanmsbmpgﬁwemmmwe niateridEtocbebbrdby.i Fughdimoreythe adliesives
of cenentitious adhesive. ., Raw | Per { W ef. | RAf .
For mul ati on WP%P i B?PsﬁF I\/%g& Y)aﬂ b% %ﬂ eg@%rrg%ﬁ?aﬁlbﬁig%&ﬁﬁgang polymeric
bl eached pul pr)po@mermitﬂiﬁai afhEstes, Wﬂtk@%éﬁlauhesmwthé%&m%’/&hpﬂﬁﬁoh ralso daeninct deglader
09%0%20% e. g. grnl 55? J@q‘gkenero 5%0. 50/ 00. 5% Water.. 430 to 470

milliliters ‘dry solids [01. 84] TabIeZShowsthree
exenplifying for n[olsﬂl on§he)éemsal;mlma iaabthickenetaessalhaddedBmthh adHesivemik itpowdered form,

COnL o e e B ko RS e ST B g
filt ga][ | aggr eng&leéog‘nuldian in Iama?omt betvieen about 110 arid 90 e%/the silica maybe pwesentt in the formulation in
From the. ol LFVA/O0R B SrdlEd0 R it B ek pher B g R B s 0
thi ckener erzwrie Watehmhy bepeesentintetidrmulationsin amiimacsintu toraboot B0t %.t(Allréfgrénces to weight nhe
T L e Rl 1
sEr f Ece vvh: ch 1 0183k e s s &heyordanic flev ia the formulaiom nlaycherinethé fotm of@slllotedibet . (whEtedhe fiber
t

ket o 3 Rt 5 B ek GBS A B R iR
Bot h o gani o and “““‘““"'"'“‘”?fﬁ"’?*’“"“ﬁ“!?“‘“““? - '1'“3?" et
novever - or gt ot AR ol e e RiSan rinoBiit 0l Heeeh vh B enstd Pdls oo
pr epar at | on for .use, and inorganic fiber tends to be nore costly to
Formitat o, ¢ can al so it JonpasbmEbup B e &pf%@@gv% ddr 655 Thi 5

nn 2 ~nnt at+hRs—h fi haor AMAL A o add A N nnnncnf’lry

| ssue, Fornulatig ‘ d—as—a—Hheee
reactant for the [COMEVAIONE 't or i pEerGenRaw fﬁﬂa'bgmmé ﬁ*;tieu“ bare—| Wt er

al so provides theMﬁﬁ%“e&%@mmﬁe fix fg;{'l [ébﬂé‘;’i vel to

di sperse fibers a . b:e':,‘cheésp&p'}r ou he m xtyr@® and to g y the adhesive.
Cement 59.5% 59.7% | 47.7%
Silica, 39.5% 39.8% 31.8%
Inorganic fiber 0% 0% 20%
| (e.9. Wollastonite) ,- _ |
Thickener , 05% 0.5% 0.5% o
_W_ater | 430 to 470 mlillllters of water per Kg of dry sollds j

_ o184] - Table 2 shows three exempllfymg fomm[abons of cementmous adhesive. Each
. formutation contains cement to form the body of the bond, and fine-ground sflica to react and bind with cement
___when autoclaved. The silica also acts as a fillerfaggregate that lowers. the cost of the matrix, without

.- significantly reducing performance. Thickener slows the water being drawn from the slurry (adhesive) into the
fiber cement. The presence of thickener ensures that the cementitious adhesive remains “tacky” during the
bonding pmcesé of the fiber cement surfaces, ensures that the adhesive fills the gap between the pieces to be

- bonded, and “wets out’ the second surface, which is necessary to develop a good cementitious bond, The
thickener also slows/reduces settling in the slury and prolongs "open fime” to add viscosity fo the wet
adhesive. __ . | .
[0185]  Formulation 1 and Fomulation 3 addiionally contain fiber to increase the bond
strength. Both erganic and inorganic fibers perform similarly in the fonnulation; however, organic fiber requires
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[0186] Figure 16 shows a nethod 4100 of making cenentitious adhesive for
bondi ng medi um density.-FC materials that includes: [0187] Step 4110: Does
adhesive fornula contain fiber? In this step, method-4100 proceé(ﬁ)s/(l@/zmlﬂ)
“4112 i f t Rgolhgidiwhat i on being made contains fibers. Qherw, éﬁf-‘ d 4100
proceeds to step 4115. [0188] Step 4112: Does adhesive for 3 co ain
organic fiber? In this step, nethod 4100 proceeds to step 4130 if the
formul ati on bei ng made contains organic fibers. Qtherw se, the fornulation
i's  presuneprepastiodotuas, @nd mmgayarﬁb&r tehdlshebesmmcbstlyab ppurchadel iéh qlgauc fbed aithoughdiberp

4120. [0189

nmet hod 4100J1dg§‘%%9qﬂﬁ$%§ Il\%er e o|n1 ff’lgbe':'\ilﬁt erea#'gh pr ogff'g% 5% E’% d@fs%ﬁsoﬁuﬁca

sl urry, andFamdation am:@r 8o fibeke Water iscaddwl asra pecessamy redctantrfor(thaicamentais famipp trer t

' t b

wetght of - < Jried SekoniGRSbdg: At 3 RS it Mgy redkialit WP SRES, 0%,

to 470 mil Id'SDBfSQaﬁbsrslﬂﬂft lds\mt@hihp@mman(b@raam'béa(%mweds) and then m xes the

dh f |

mxture An oxdnll gl IBthopd A ey AF paheTohiuous GRHERS binfinh Redi il

t hen proceedﬁESﬂYEDmﬁfeffﬁlsﬂlalmdU@gure 17 is a schematic of Hobart style |ow

h 420 t '

"o ude. a Hobar (VETG: g SR PLRAEAARIK o i Ebtaf el oD, e RofaRBRay, o,

A, a ribborfephHgd ﬁlﬁmmbﬁoém madam@mw@eﬁd?mnm@eu nethod4t1 Aprocaedd toistep 415er nat e
B, whi sk ypleade 423 2 d

Ty be ueed o JOPD 1 <oup H2°DiEE aBfelR bl ol bl e s s, ndfla BB

i nor gani ¢ fProReds tocstapetiB0 if thedomiatien beingrmada icentainsayaniodbens @theause, theafiohwlatidneis

ponder ed siy lsmedmomah@agg&ﬁbﬂaé@%%madﬁ@og\%ceéqf%été g urry. and then

transfers t e silica s bart m xer, shown in
Fi gur e- |7) Met h§189]14 1. OSfemdﬁﬁ Miiag pilicadeament and rwealer. dmdua/mpempmm:lMOadds&e

68%

(appr ox m?‘s"r"@%@ﬁ N B trodive PR s ehd it nS0BR SR o o B i, O
and mi xes @&h@ @hﬂﬂl oixen).dMethod MOD adds pewdered centsoiand Wate!do bnng ﬂleeeroent\MWembl of sbid3Qo
e i 4340 R 30 PR O o 1
unbl eachedamskthes 'EIA@HB%I aﬁhﬁ’ﬁl\@ formuyltiop ormbout fiyer minites.tol aﬁalmydncuwmpmdhe migtiienAn,

s por ses. Pembe ofs Mt ol 8K b 1o Mol A0 el fibcsll AU Fige s g
4132: M xi prijenagtic pblépbalih atylgdovemear mixer 4300 Sorfainipg arrmhbam farm@ation. vt vidws ﬁsaridlEt:a
and then fhhee %%Frﬁl[m&lﬁb[ 50@!?42% Qfﬁ% %drfeél\lr%g&nul?ﬁm 4?10?( ﬁ%qe&v e, Hﬂbéﬁ Héde 4256% ds

oac [

preferabl e appr e ingre ,
fiber, t he@ﬂhﬁYe timayiaion H@Us angrue@lie@ale QIGW Bra wnwmnaaoggenﬂma@emmmmmmws a

Hob t tt h t th t

TtV 02 S bl WA 100 01057 Step 41341 Dever er i ng

m x (optional).[0198] | ovmfi‘ﬁg 4420 Wixing Sifiea, inprganioBhes cemeyt, apbeatest Indhis steppoethed 48N | n

18,

R beq PAHEIEed 8T ik ARILEY . o, Bl SRR, Bho GANBRSLERE AN b2 1
i's ‘a schermier Suchfas aﬁgmlmﬁmnmpﬁwned?mmmaﬂﬁstbmmmmm@entandwaestad@u de

4310; - a Segpifhg! 3@3\%%&0@:& byt &t's6i8s 3 ftoximitély 6794 £'86% TapBlosifatél? 400 56d One

e nb 0 d I ment, eac
- - ‘millliters total water per kilogram of solids), and mixes the adhesive formulation for about five minutes. Method

4100 then proceeds to step 4140, : ,

[0191) - Step 4130: Dispersing organic fiber in water. In this step. method 4100 adds the
organi¢ fiber, such as unbleached or bleached. pulp.- The pulp is previously hydropulped, refined, and diluted
with water to about-0.4% by weight. Method 4100 mixes and disperses the organic fiber for approximately five

" minutes.

[0192) Step 4132: Mixing silica and cement. - In this step, method 4100 adds the sifica and then
the cement to the organic fiber, and mixes the mixture. The preferable approach is to mix the ingredients of

- - silica, cement, and fiber, then o blend the ingredients for five minutes in a mixer {such as a Hobart mixer,
shown in Figure 17) to attain homogeneity in the mixture. '
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dewat eri ng apparatus 4300 preferably has identical |ength, width, and

hei ght. in-another enbodi ment, each side would measure approxi mately ten

i nches long and three inches high. The sides are arranged such Giat09¥i2005
si de 4310 wod2msussxd side 4330 are parallel to each other, pe¢seReyfsee 4320
and fourth side 4340 are parallel to each other, and each side is joined
to two other sides at 90 degree angles (e.g., first side 4310 is arranged

at a 90 degree an to sgco e 4320 d fo h, si S shown in
o g e O S T o Sk s 5 e 9
per f or at ed. m4308) shpkreih Eighs 18 ge\eate?ﬁhé X to fohiste sﬁmemtl cé:%ib&n@rad d@s]?iibem Beltw Method
screen 4312. ews A n in Figure 18 show plan views of screens

4o ERRomreatiio 8580, 0o pelt| -

4312 and 4314, respectively. Fine mesh screen 4312 conforns
t o ASTM#325; .coar jie94yesh Figuer 8daa éﬂﬁanﬂahc «mﬁ dewateritgoapp&atdd 4300, whiokl inpludess & fifst $ide

[ [ 3/16, thi ' t hol
4317 ot 1P AR o, o U sgp ARE AR ol el I stRAF, 300 B
pl a’_tle 43]}6 dewpteting aprpamum{)(r{mfa’ablphasmlﬁmt lengthjpwidtia ahdhalght. dn. a?ilh‘ér énl‘ibotﬂmﬁw éieh
simlar func 0 esive fornulation,is
poured into %Jee%cﬁlg e%éa:re%:b piﬁ%ﬁg{eﬂg@%‘ibﬂé 'é‘(“’e%l"gfrﬁgmi e are ATgnagd ush gt
pl ate (not shisisidy 4810cand ithird Isidé 4330 2ic2parald 1aleach ntherd Ssbndaside 43200ankd dalirth Bide ¢340r Hee
d t t
o al 1 et o e AR e anf B4 o el .9 i e 50,5653 <Rl B et S0 0,
tEe t\é\ﬁ set sar?ammweomegwmgmmm:deaamandbhmmnwnasam inFigire$8. dewat ers
t he adhesive for i on ter eit Xits t
dewat eri ng appar QH?S} 43008%enng a@i@@ﬁ{ﬂ"%aﬁwﬂ@%@%w ﬁ%ﬂ’f{a%e %B@ euria B
b dt s dd14exd b fimpumesh $areend3126Vid Bfantl Bdn BguretdsRow plarli f 3
1815%6 St gprﬁiﬁllm%ﬁ rrrt:un b g:shevgmm xaer n_thi srs Ew gmbzhma sreens
adhesi ve forthA &f {1 ﬂ%ﬁgﬁm E@é"&%ﬂ"e@ "&?'?ﬁs@%’eegﬁé W?'Q'é}" ﬁ o‘iﬁﬂ's?ﬂ'es“
Fi . 1. Sereén fof ts ASTMIH1 @) ahd $iei wirgater fﬁOthie ficEis perfo@ted withn e
e e T e T
hi gh. shear ® gif I
revol vez \E/ivf r?ayb@madtosmétéllom%ggogtpggﬁemﬂé&!sao pmidbemnarmnﬂhmwent erl f)f t he
-m xi ng bo a mat e ntegrate a
i ngr egl ents. [82 @}ék]St epI"APEWO"/QE? I}{h ﬁ nﬁb'? POUI% "t’%‘?@g‘&‘?f@ﬁwaﬁéﬁﬁé@ Aselo
adds t hi ckemﬁneshecréa%mdmk pIataImEshoMléhmmr%ta,um&Cbnﬁ ¢B|1|a§rblsﬁM@d_ I' i révBiisé bsrder
ai nt consi st enc cken CONMES Ci ai e )
ol 1 ul ose. b D et IR G sl Tl 12" sofapof it gechottel & et B tscashesie
Eﬁeli | ul ose d¢nagatidy is &hiam)ajabé'twee(\ehﬁwb @8] Do medsmﬁbned toqia}alsasérﬁaand lates
roxy et se et e S
de?/l vat Yves?gwagseé]epgdg? J%a?q‘f? %8&37 %“té%éth%%ﬂ?Oﬁ?WB ewég@g appgm&g?? B8 c
derivative (ldwmh appanatus (nat shpwny oy bptiscklly beyaied toyrerdve holaleighit rans i top T the 3o7eenst
of thickener gione enbodiment is nomnally 0.5 w % however, nore nay be

added to- acﬂ &es.t he desired viscosity.. A visual determnation is
‘sufficient to as[p49@ai n Siqﬂm&dmnslemamghyh@fm&émln&hﬁ%l tieadhesivetonhdiation 424 22 )

WO 02/ 081842 PCT/ USQ02/ 10609 1 e apprec ed t hat

ot her " adinose g0 i MBLRenr et B HRMRRE e 18, it 14 e  ighsnR R4l Stainhg

pol yner s or ampathysive formulatioh: 14341) mfwlseswemnﬁumbd 4240 |stéaltlﬁlﬁetlﬁ3h)shéaa nimg(bo\tdmm:C

. materials. thes edfor expqQsyre h
-t enper at ur elg_ﬁ%fena @9’1 0@@% 5?%?85"@ tent B GEAle & v é’)‘él @‘ 59’&” of bé

- degrees F mﬁn@mm@pmmmmlwwunmhﬂmmtegfamamiﬂg}edienan, the polyners and

. polymer=nodifi dhe cos to us are ith th

pr of erred adhesi @g@ des 42623‘ ég%r‘getﬁﬁener l%s step, me ?mdC 91%) adds%uc\ﬁnenerto h;gﬁ shear
mixer 4400 as required to achieve a thick paint consistency. Thickeners may be made of commercially
-available cellulose derivatives, polyurethane and polyacrylate, such as "Bermocell” (cellulose ether), “Ethocel®
{ethyl cellulose polymer), “Celiosize™ (hydroxy ethyl cellulose), or *Natrosol" {hydroxyl ethyl cellslose and

_ derivatives). One preferred thickener is “Natrosol Plus D430, a cellulosic derivative (hydrophobically modified

. hydroxy ethyl cellulose). The amount of thickener in one embodiment is nominally 0.5 wt %; however, more
.may be added to achieve the desired viscosity. A visual determination.is sufficient to ascerfain desnred

. viscosity of the adhesive formulation.
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V. VARI QUS. DESI GNS OF TWO Pl ECE FC PLANKS =[ 0200] The one and two-pi ece
FC pl anks descri bed above advantageously enable the- formation of a variety
~of different shapes that provide a variety of desi red features 8@/{0&/2005
"pl ank. Varw@ysosigdesi gns are described bel ow with respect tgct 8o

pl anks. However, it wil] be appreciated that simlar shapes, can be forrred
usi ng one piece of materl al or other conbinations of materials, such as

descri bed below A_ Two-Piece Mdi um Den5|t€d¥l Pl ank Wth Locki ng Feature
and Met hod of NMakPHd t het 9inke appragated) that pther, aihesies By b, tsed fo-bopd -the B aledels.

pl ank i ncl udmeseanctaué polyfiee 6%%%&1‘@ ahﬁa@kessqméa "Hi5-sEEFH bhiakk FERMials Awsapwn .

in Figure 20 and ure | ank ass?nﬁg 5100 |ncI udes a plank 5140, a
butt piece tBppaEMd dar giposyrp tq %‘e@?‘?&gﬂ‘fsrf%ﬁ? autoglayp, |Plastics stegrafe 3t o
i.ncl udes  a. mﬁﬂﬁ&y mruégrbéstﬁ arf@i Rk doﬁﬂ@ﬁné aUtdciaﬁtlig |nruahma1eaaeapohﬁa§ affLfymer-

[ 0202] Fi gure ﬁ si de lw ew of asser%? é@ shown in

Fi gure 21, “’esrmge‘é’s &‘f?eﬁcmfﬁ RRgfered 2 ﬂ@éfjesPQPe‘F]@ﬂoYezont al

l'ine 5290. l;v)ck APRICUSTASIGNSOFIWD-PIBDEES PEANKST anges  from approxi mately 5
degr ees to 60 de S, e specl ficall out . 45 degrees is referr d.  Key
5160 makes an aﬂéﬂ%@ of nﬂ'@y “ﬁnﬁ‘ﬁe‘wﬁ’?@ ?'{91 pg’ﬁ %WF Wﬁ"ﬁ ﬂb@ﬁq%'et@e
Por |6 S ogt al lfdrfigtio” Bﬁé)van&?ysf difegbneshagtd Shat pmmes vefné@rdsf SRidORsAtired Blthe ﬁarﬂie%m§
0 egre

case. subst o EIHER AP SR ok PULSHRH P brosBaSHah osteroh Wil G opmaRY el Jyis)

and key 516@hdpes en beJonnei Sy onddpiesdass maldiil) br ctivee esbimafiohS bEmatailsa§uc as Bdstribed Ng
tools; or a router fitted wth cutting tools for FC materials) are well

known in t hBEH: [0203] : Figure 22 shows a. cross-sectional view of two

i nst g: | ed. pl ﬁnkAaSSEFl’bé-Pla‘l,é Me&i&mﬂh&itﬁ’lamggi IGheKirg reﬁh Mdﬂﬁ)ﬁoﬂwkln@ﬁésﬂne 50
rigidly attaches i rst_plank ass urfa :
Mount i ng surfaclﬁgﬁm ||§ be@m"?n@%mcﬁggti’{? ?%Fq"'“g§§§k ?%F%I y
attaches a deeibadatple s siwwh mrﬂglms 28/3A Figtre 208) plaxiki aB@mBly! B‘f%%luEé&@QIaanﬁm@E butt

ient cai - Dese et kel B0 o RicPmbedat aent A8 G s mpcHoh et e

assenbl y 53900 furthédrindiades k vk FBRO0, which is |nserted into | ock 5330 of

d pl ank 5310. 4 : hod of installj
ook ansonbl | oolARY > Hotie 2t us ot SheY b geso Y 90 AnShe ), bekondd
(020% | St ggmgééﬁ ‘lochv/Bng o mtsgssgwrﬂm@éct wmﬁiion@ﬁmempﬂocu §5hgfe(|‘)5285 ﬁtoﬁé)emﬁddfméﬁt régenk
asse |1 S ] C al n nmounti n Su ce as Ssnho
5 Ty Lo o bRl e {0 o dEs, o spetiale, o 4B Groress Bopresen; Ky G

- attach.it tmaka@uﬂéngm@fwraﬁgee:w&a@ae emﬂ)aumaﬂ/u@meeﬁé@ﬁo hMQ:r@a?A.&&iﬁ&ﬂRey angle 5275

PCTJUSO02/ 10609 02061 St e 5420: I ock tures n t
S ep, socorTduB KTk epluiieh 5 Sadees 1 8 Hgrecd o el Al A eiesdh . B0
abovrerb }‘ ir stanpbasolsummlmval E)S(Qﬁh g af 335 Methodlf fsQﬂ! butting Riok svlfsoam: d160|(%%lklsmg saw
asse y 5 e | ., QS
 Thown i pillles iBsher50est. st Yindd b erovle ke SR EC AR R
‘This st ep, velkewnd intheaank assenbl y 5310 is | ovvered onto f| rst. pl ank assenbly :
'5300.. As pl ank 531 s | owered (W e .he ravi onto .~ .
- first ‘plank assgﬁf@s{/ﬁ) W%W%Wﬁgﬂ tfg'f? E@ﬁ?&l‘gﬁ@'@%ﬁ shown in
- automati: Calﬁlg)am@ﬁ%ﬂN&am@O rigidly gtisthésaaist pﬁlﬂ(@s@blysmwﬁ mBbriing<sufiaca 5860l Mourfhy 0
nto. Al ocke e D950l Hhcaly 4 'wai S A S5 nal 8550 iy sitaches & Seaond plank acssmibly 5370t
mounting surface 5360. First plank assembly 5300 and second plank assembly 5310 are substantially identical
- to plank assembly 5100 previously described. First plank assembly 5300 includes key 5320, which is inserted
*into lock 5330 of second plank assembly 5310. : _ '
[0204) -  Figure 23 shows a method of mstallmg plank assemblies onto a mounting surface,
including the following steps: :
[0205] Step §410: Mounting first plank asSembiy. In this step, first plank assembly 5300 is
- placed against mounting surface 5360 as shown in Figure 22. First nail 5340 is driven into first plank assembly
530D to rigidly attach it o mounting surface 5360.




assenbly 5300 prevents second pl ank assenbly 5310 from noving under the

i nfluence of wind forces, .and therefore prevents w nd-induced dangg
[02081 Ste \Qr 5440: Mounting second plank assembly.. In‘this step30&342005
nai | 5350 WO @081%4h  into second pl ank assenbly 5310 to ri gicivgsoandsagh it
to mounting surface 5360. [02051 Advant ageously, the siding plank assenbl y
of this assenbly can be used to mate two Sldl ng planks tightly and

uni formy without uiri |on
o the tuo pl anidORE sl sPaeisahid o4 oy tleE o I sea o kB 5516k

pl ank assenbplgeed wstmmntnmsmcarﬁﬁmabﬂerﬁm piank asmmasw sughf that floek §330 bf second plank -
provide the } | ock and key
al so set the hOI’bIWZOHt gau ey%#ﬁg{]ﬁrﬁ@énkose@ﬂk ﬁﬁfk&? @c@;’ﬁ"‘\ﬁﬂ“ﬁ&gt requiring
frequent measuri ni§207] 0216th |5t430v\l.dnrenmgeseamdrﬁwk assermbljt. hiatthis step, rsecondhplankt assembly

prevent wi ”d53f16’fstﬁﬁ%lgﬁ F@ﬂ# ﬁeﬂﬁgds. §|5§6&<§s ng§nk a&s@mﬂ?‘%ﬂw sq&vepeldt(ﬁm%e%fﬁ o%’%\qﬂ'@

However, thi's ne reaks or
FC mat eri al gntodimdiplenk @srembly 5308, kase%'ﬂﬂ etfirsg D'&Mﬁsﬁmbbﬁ3(10fwtomd1;a¥lylehgadesmnaaligns Bck

Pl ank Havi

L OB Sk o o8 AR W BB, BBl
oversi zed " \asgamply $300qaventsssecand piaainasseroliicTd 1@ twnpmwng iupdep thefmﬂuenceabf wingd fpreesyand e
added ease Qﬁeréfé??f)r@{ght?*)h@ﬂd 2R hetic value. This enbodi nent al so

applies to any sim[ar shape that uses a | ocking mechanismin
pl ace of face na|[0208ig alepédesMophling lseopndnlmﬂnasdrgw 1 lo thisrstapnsesond pRibESR0 s dpven

edge, where; a franme. The V
style | ock a (f] EFH}J(Q; Hmsﬂgbﬁ@fggé’@ﬁ F’gﬁdgrﬁ@ k?gérb wi t hout requiring _
ext ensi ve neasud@mint t Asdvanidgequsly,rthe Wﬂtﬂ%ﬂhﬂdﬂiﬂ@s&r@&tmwb& usedl tot reatectero )

bet | h
o1 ank. el oyt pake gt Pt S\ s S0 Bt e BreBing 3B B b "
particul arl yaiae!@\kam:siglalwsd Ibass. buthermorehithe sidingsplank asserotlywpduiresho,stapterstriprat thm

compiet ol OSERAIE Dl b T g kB S R ol

wood dries aattgepft!nemsmrﬂpémkbwvamtreqmmgéetwemmasumganar or "wavy" wall . Th| S

bl ank " docs. not AR 2o LT HeGER AA et halt DRy VAP Rres forfistbibeligiye <

flat agai nsto nahéest pigce dowe Howayere thisrietind ds tiregoexiensivey mayceansesbredie onvepits In hsFG
result of b f bsequently experi ence
| at er al mﬁ’é‘?}@aﬁ?%? “xes"*e B@mﬁ%’ﬁ%ﬁ@@@@“w nd. -~ 24 30/ 09/ 2005 : VO
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are nore easily instagled on non- pI anar walls because they can tiit
together wi thout excesstve force. Furthernore, the |lock and key design will
mai nt ai n gauge alfél1bver Iragnothet erebodmdnadwwewwcsplgﬂkemllmhnm@é‘v gige focich,

e 1507 e dyp iy el M il A e
i sometri f: wrmmmentelsmplps tozany plank ofsimilar Sbp@thatwbes @ ockimrhectiarisnein pladeahfacdonailing )
6105, -
Fixedry connsARERER behof Hadk o B PACHE ol it i okl K b e B2 Bekpaieg oo
- shown in Fifgamee Phe. 'VAdUbs!Ookeafl@islBlamis tprhef lockad linjo angp ahofivee miithout euiringe bxtensive

Bonaod. vi ¢ IEsBEHERCl! haift? 25615 Voio Uellca BB bl ) S ownag (6 Serbta "

distance the plank overhangs the plank below) during instailation.

' [0212] The design descnbed below is particularly advantageous for walls that are not
completely planar. When installing exterior siding, it is common to encounter walls that are not completely
- planar. For example, wood studs within a wall may bow when the wood- dries after instalation and create a
non-planar or "wavy" wall. This presents both installation problems and finishing issues. If a "V style FC plank
does not lock completely (such that both planks being-focked are flat against the wall), the gauge and overlap
. vary across the wall. As a result of being poorly fitted, the piank may subsequenﬂy experience lateral

movement (flapping) when sub;ected {o wind. '




.these two adhesives i's described above. Table 3 shows preferred ranges of  °~
pI ank body 6105 di nensi ons for one enbodinment: Table 3. Preferred range of
pl ank di mensi ons Di nmensiohRan a/ Units Thi cknessabout<3116-112 i 80 09/2005

© W dt haboutwgpdgsisiches Lengt habout 12-16 feet [0215] Figur
cross-section of plapk assenbly 6100 taken along Iine 25-2%@%%8&%

Figure 24. This view shows how |l ock front surface 6370 is bonded to pl ank
back surface 6120 via adhesive 6115. The nethod used to bond | ock front
surface 6370 to dﬂZjﬁk baédvaptagebuslycthé platks idesciitied hareinmareasore brstly instlistooni rioe-gllanar

Gotaii . Koy B0 EoRR , sih WbochePtl Tobesile s BB 154 o o el o
hori zont al pnaintain gapgeraad dvetiaptbetten thaﬂ otieen Vastyld lbok deskipg. 2As sk, thiplenks will looﬁheﬂeedgbe
bet ween pl ar\j;a“i)&g&g m@}%ﬁ ﬁecs%'agﬁérﬁ'gﬁ‘ ﬁgﬁ%@ﬁchgso&ef#gggﬁ& 6110. The | ength of

key tip 6210 1s X vary in one :
enbodi rrent f rom d%ﬂt 1 1Figure 24 Slmhi@n isormetrigrviewt af @ WM@S@MMODL whichUincludes an

angle 0, rel |
ot ces’ 1 o° dRnkNB bS5 8AkRY o1 B0 BTSSR Yo SIS HEM iR oo
greater det aﬁss’remblv ﬁtﬁpu@uan gdmswealerer Prihes slmg nre"ubuméumhaw@ 63 115 prefafably @ palymege
commpr essi bl

second conprhgts'ge?%P%B}'ee&l%s)c%m%@%Q ?ﬂc at e dﬁ éﬂﬂ? “ﬁléﬁﬁgﬁn@@? w#q&{e%f
surface 633dheserive atlhéw@ﬁ i§ dgmbed@km nfable 3bhqmﬁm@£em¢mngeao@!aﬁs baly 6105 imensiops for

shown in Fi thé?nbgﬁ?men'rength Xj may range from about Xk + 1116" to X, + 118.

First conpressible region. 6310 and second conpressible region 6320 may be
constructed of conpressible materials, such as pol yurethane el astoneric

f oam rubber, rubber foam or T&i#e3. d’mf@%d@m@fplankammbnﬂgal nin reference to
Fi'gure 27, Iock i nner blunted surface 6330 is shown at an about 90-degree
angle to lock front surface [ddu@sioThe puyr nit§ ' bl untijng” the sharp cut

where | ock inner surface 637Fhigkndssl uck i|nabeut 3464Rimch sur flace 6315 neet is to
provi de a substantially fl atjWidihf ace r at|raboutbHi2inctessl i dijng point for the

pl ank assenbly to be | ocked |iLotgth t he pl ardbod$B46Tedty above. Lock i nner

bl unted surface 6330 provides a nore positive gauge for the plank

assenbly. [ 0218] [(E5yur e FRBredIGhicws ale@ssgeionofiptank &sﬂﬁumeme{i BRA araﬁg lin@2K25 shown

N T e e R N K M

PCT/ US02/ 106108 Tﬁalniemodausemtcemnnueu fmmagacaﬁamwpmblbaa Suffice | 6920Kis 8RamMd hy/ that
0 ens! 005 USRS el B0 o V9 RS 0075 SR o e

to Y2 Cabolinciides kep tif 6240, whlch isa surface cut on a horizontal plane, paralle! to horizontal line 6212, to “blunt'

f the edge between plank front surface 6215 and plank top surface 6110. The length of key tip 6210 is X, as

shown in Figure 26. Length X, may vary in one embodiment from about 1/16" to 3/46". Plank top surface 6110

S " Iscutat anangled, relative to horizontal line 6212, which may range from about 5 degrees to 60 degrees.

SR N - [0216] Figure 27 shows the lock assembly 6150 in greater detail, including a lock inner angled

" guiface 6315, where first commpressible regior 6310 is located; 4 fock inner siifacs 6325, where second

~ “Compressible region 6320 i Tocated, and a lock inner blunted surface 6330. The length of lock inner blunted

surface 6330 is X, as shown in Figure 27. Length Xi may range from about X, + 1/16" fo X+ 1/8." First

* compressible region 6310 and second compressible region 6320 may be constructed of compressible

" materials, such as polyurethane elastomeric foam, nibber, rubber foam, or silicone rubber.
[0217} Again in reference to Figure 27, lock inner blunted suiface 6330 is shown at an about
Qo—degree angle to fock front surface 6370. The purpose of “blunting” the sharp cut where lock inner surface
6325 and fock inner angled surface 6315 meet is to provide a substantially flat surface rather than a sliding
“point for the plank assembly to be locked into the plank assembly above. Lock inner blunted surface 6330
prowd&s a miore positive gauge for the plank assembly. '
[0218] Figure 28 shows the approximate dimensions of lock assembly 6150. Preferred ranges
" forthe labeled difnensions in Figure 27 and Figure 28 are shown below in Table 4.
-25-




Dabout %" to 2.0" HaboutY2" to 2.06 Wabout 3/8 to % Xk keabout 1116" to
3116" A | ockabout Xk+ 1/16-to Xk+ 1/8" Yabout 1132" to 118" a (al pha)about

0 degrees to 60 degrees bet'aabout 0 degrees to 30 degrees y del S84 2805
to 85 degrwesz@sigganma) about 30 to 85 degrees 6400A, 6400BpcBARMAa6ed1d
6400D are installed.such that each plank assenmbly |ocks Lnto t he pl ank
assenbly below it. For exanple, nail 6420A fixes the top of plank assenbly
6400A to nounting surface 6410. Plank .inner angled surface 6315 and t he,
top of first conpressible region 6310, and between | ock inner surface 6325

and the top of second cmasweeh&rarrg@aﬂvaﬁb@émockb&%mdﬁ&ﬁﬁhsse the wal |

frame is often not "plunmb” (the V\@ﬁshoﬁxﬁyﬁdggsgpm e top surface
of key 6200 does not forma straight |ine. By aPI OW ng t he bottom surface
of second pl ank (GPeied ih BiglB 28 | 1§ the key 6200, the]l ock
assenbly 6150 cap S,%{tiﬁhegge stral gﬁt V\helrl?g%qag:% eﬂg@gr the key 6200 ( t is
being held strai ggr— Dy 1ts OWT StTffTES %ﬂout::‘?‘iﬁ“id?*"g” ot —perfect;—t1g
-arrangenent is ggronsTderabte MpT OvE IR 36T ,mc waviTess of—tire—wal |

conpared w th jusg—fottowng-the—fautts 5 abot 07 50 ' e LULL.L_[ Frgure—{- 30

falV.WaVal

. shows how a sid g9 system6400—appear :’abpﬂf_‘g%20'lwt att+att+on on—a 1o Nt i ng

surface 6410. MpHtt+rg—strface—6410—s AT 3, wal |
studs (not shown PHank—asserbtes—ogkee :f g the—H-rst—phanrk—assenbl y
6510 b | ] f\w wat ht o~ A A~ A i :ULIE bl/* Al ot Aanen . hat non | nr\k

] e OW It C II V\,, L AL LA CITCT G UIRT T 1 PI J LU UATTU O LA A\*2A AL LAY A ¥4
conpensation for a-at+-er—on—non—pi ..':":1 1 nth_lJ Atbough-l-ock—assenbl y

6150 may shift | 4 ,'T. 318, ' nt ai ned
because-key ti p B210 and bl unted surf at@bo 2 QM0 shift verticall /.

First conpressile@bhdlgi on 6210 and sef#houtOdegpssdat)deoes ogi on 6320 have
been added to th di men || 3ot Odegressiio 30dsarses wi t h key 62D0,.
and to absorb | atydekh} novenent of pl ankabeuts3@tdl5@e®ess0 and 6520. The
exi stence of cong@amd) e regi ons. 631Datand06BEAegrbeso | ncreases the pase of
i nstall ati on because the plank assenblies can be Tocked into place w thout
rleﬂw :I ntg excessaoneslf O(r) cregureTMIuaraté@naw@yﬁmoa@m mKyaséend smaﬂs%o&k@ugeﬁ;k big9
illustrates ank ass i C
assenbl y o180 ota saond gk e R nere B Base osdreerting o e knihpd esbérce e

assenbly 61§Q¢oﬁﬁbﬁce|‘<ﬂme RA0aseEhi) A@ck ifirfer bmerdfsena&aesaa a0 kéy® 62100k eRh sarabbcy

K en e e §0hs oBoF 400956 AR T e St Jechcrk ol S0t HtH o
sone .| at er atompafbatien fdp Rs2RAEM ow&mﬁér@maw mtrBﬁ&{ l&éﬁaedeﬁaﬁﬁeﬂsoweﬁmlamm&aem
e b enF thoBe Rahiatiinh ot oS Ehoks Spees oh W@w 5
6400E t 0 moghitip idneo3 €0 4nd LetondlddinprestibReESuM 682 haleRembdigd wmefbumbdamﬁt fo seal
asserd asm&mﬁmm&w GO oot 25 e RS rp g 2
[02221 The ésticet donipRassible Foigieiis 6390 Bl B3E0alsk ifidfeabsd T €86 bidhstallitea betadse §id inknd
6320 pr ovi zgssembnes can be locked info place. w:thout requiring excessive force. The second plank assembly 6520 b,)
' » -+ locked into the first plank assgmlg!y__ﬁﬁj 0 below it can move within the compres&ble distance between lock
,innéir-ang!ed surface 6315 and the top of ﬁrst compressible region 6310, and betv.;een lock inner surface 6325
 and the top of second compressible region 6320. o '
- [0220] ‘Because the wall frame is often not plumb" (the wall may be non-planar) the top
~ surface of key 6200 does not form a straight line. By allowing the bottom _surface of second plank assembly
6520 to move relative 1o the key 6200, the lock assembly 6150 can still be straight when placed over the key
- 6200 (it is being held straight by its own slifiness). Although not perfect, the arrangement is a considerable
improvement in the wavinéss of the wall compared with just following the faults m the fmme,
[o221] Figure:30 shows how a siding system 6400 appears after inétallation on a mounting
~ surface 6410. Mounting surface 6410 is typically made of a series of wall studé (not shdﬁn} F_‘Iénk assembﬁeé
.~6400A, 6400B, 6400C, and 6400D are installed such that each ﬁia_mk assembly locks into the plank assémbly
‘befow it. For example, nail 6420A fixes the top of plank assembly 6400A to mounting surface 6410. Plank
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sone "give" (lateral conpensation) in siding system6400. As a result, the

siding will conpensate for noderate non-planarity of mounting surface 6410
and siding system 6400 wiil appear planar (flat). 202231 Fi gure33¥ Gho2® 05
" flow char twgf'oz,gmrgﬁ hod 6500 of making a two-piece FC plank (\QMIE o

oversi zed,"V' style.lock and conpressible regions, includi ng t ?é;'ps of :

[ 02241 Step 6510: Manufacturing plank. In this step, a plank is preferably
manuf actured according to conventional Hatschek nmethods. 102251 Step 6520:
Bondi ng pl anksspibdic@480B & instaled direstiyegbove it suolk thidip oversids! ‘Vistylokhckergdouras plaple ssembly

assenbly 615%)()9 N 6420B ¥en m&eems t@;ﬁ%%m éése@ribﬂ%ﬁ&&’i&ﬂmhﬁhng%&fé&e%ﬁ& m} ?ﬁ)&@svls

nmet hod of bonding two pieces mat eri a o forma | ece

ei t her usi ngregeated| witheplank %@ﬁmbheffwﬂfhd}lﬁels jagsembly 64005 mélhlﬁﬂflpoa&d agyhedgitiona! plank

descri bed ab éﬁl{*ﬁ; gdrbodi nents may not
require thi sg%ﬁdg%%aﬁﬁgﬁﬁu"gﬂﬁg?@t? nc u g&%ﬁ&@ag pl eces, [ 02261 Step 6530:
Machi ni ng pl ank t8232r m ﬂé?'oﬁ‘rﬁﬂd key drsignrcombineg W@?ﬂﬂpf?ﬁplh?ﬁliesloa?@w adr6edapredde
and machi ned €

Body 6105 1 5> B INECIEH AN e s/l BIE AS AR e SHAGPOmpAAP or Redeit
surface 6130n0n$bwtyfo#@amwsurfﬂp%ﬁ*!@@néﬁrdlaqmtaaéfw@ﬂl@pmegrmamr(ﬂqt)o formthe key)
at an angle of O, [OMLCh ?@%@ﬁstﬁﬁ@é‘ﬂo@l%ﬁ‘éﬂtof§m9[ﬁ&f6?)9§oftnﬁkl T@G-ggff'eﬁ?pla@\ﬁwﬁ'i :éﬁ"m

in Figure 26. Plank bottom surface 6 s cut at an an
ranges from %’é’%ﬁdW%&’%baﬂﬂé@ﬁ%@gb’e%w@ﬁmmﬂﬁ‘eﬁfﬁ@me 27. To form the |ock

assenbly 6150, t ndegypisBRLe Mas t t
bott om surface 6360, Pas segvﬁ Ma f%dé’ﬁr?’ep%y lﬂh’ nél ‘ﬁ‘]gs Eur%gggigh%hfegck
assenbl y 61W%1%@PVW®“%WWWWH%C| ficati ons of l.ength and angl e

listed in Table 4gpbpve. s!)!gfsmvséndm& Pk ﬁ:&ﬁ lH%ﬁistEﬂ‘%laﬁtEH@Hm édto lock

descri bed above i'n nekin 5| gn,

i ncl udi ng~stasgmbly St @ﬂ“ %D‘éﬂ!‘tasﬁeﬁ@mioﬁﬁkﬂm i Ejgupey P4. Sthe pethiad; ¢ bon
conpr essi bl epcrn%ménm&fonﬂ eﬂw&-ﬂéc% fﬁﬁlﬁéiﬂnerhénﬁg%tpolﬁﬁém hé&Fh Qan%s.g i n%@é]ne@ﬁ%% aaﬁaéwe is

second conpressible region 6 are attached to | ock as
Mat eri al s t HgEcribpd\pboye fmsreeiwfdﬂa“ eQvepeliemale smeodiments anay neB@qmrarﬁus geih thendo nele
commer ci al | ¥nc¥@ohdalpReddr 0duct s such as pol yurethane el astoneric foam

rubber, rubber foa Pand siicone rubber. The conpressible regions are
applied using cd¥€inti oMy 63Backiaing Rk facomokey andlagkn la dhis” mrgmgeb@m”

t) applicat iaﬁmm&ﬂmmmtrqurﬁmh@a th Fbﬁ‘ere'ﬁ@‘é’tb?@u oL 306, AEHR 'b%@%é@éls@ﬁf&ffm lank

degrees F to 350 dsﬂrees First conpressib e regi on

the | ength Htersufase611Bend Riank beigm purisassd %Iswcﬂﬂb@#aﬂk hn@ﬂfa@r@ﬂ%ac@dﬁpfoawedsgﬁ

Acsenbl y 61200000 f:aRieh FABMOR S BB A felels o EnchRAPHng e AL botom

t hi ckness y smﬂacaﬁdaq:)s e gliap Iamlerafegwdmh 6i84es fraxmabootdhip B@degrebs, @s shagn inifFigr@ 21 To fvam

30/ 00 2005 Pk e P 0BE pehRec R st o i Bt e Ao .

t wo- pi ece pindigare 2f.olhe vamaining lserfacesof lofk assembip 6¢50sardodut tornsegt the spenifiatidng ofdenpthiand!

9,217, b By .0, B et i 4

- bel ow-"descr wopicapilank With dtackiantkepdesin schudingsfebs requiredito cadtherpliied pl ank coul d

ocki ng. mechant SEF pr S o ¢l fPfelo o s SRR iR o,

- I'nner plan kandcspcondjgm)pressxbi@reglort 6820 mreratiachesd ta ok Bsspmidyl G150 hidaterials divat may beaded for a

frame. Exe”wn{pieé’énb’ibg re%ﬁsg 6385 ard’ ss‘z&“"?nci&h@%&?nﬂé?&&ﬁ \Railabié "products ‘such as polyurethane

elastomeric foam, rubber, rubber foam, and silicone fubber. The compressible regions are applied using
conventional application methods, such as “Nordsons” FoamMelt R application equipment such as the Series
130, applied at about 250 degrees F fo 350 degrees F. First compressible region 6310 is applied fo the length
of the lock assembly 6150 along lock inner angled surface 6315, and second compressible region 6320 is
applied to the length of lock assembly 6150 along lock inner surface 6325, as shown in Figure 27. The
thickness y of compressible region 6310 and compressnb!e reglon 6320, as shown in Table 4, may range from
about 1/32" to 1/8". .
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could utilize the conpressible regions are shown in Figure 32. [0229]

Fi gure 32A and 32B show plank designs that could utilize conpressi bl e
regions to enhance the plank functionality. Figure 32A shows e3trAG@ed2005
pl ank 681Gv@bitsikiz st conpressi bl e region 6812A and secongg »E@Wﬁ,%@ bl e
regi on 6814A. Figure 32B shows hol |l ow pl ank 6820 with first ow regi on
6815 and second hol | ow regi on 6817 where the hollow regions may be filled
with foamor other nmterial, or open with no fill, and al so shows

first conpressiblB248hg; oﬁth’PﬂB”%n@‘bg%%cﬁeﬁfﬂPﬁr asuppiece’ plank; beweea Mg, use of

[0230] The %ﬁbﬂ&ﬂtﬁﬁ@éds b BYE t@@kﬁ@rﬂaﬁgwgﬁd ¥ vd! Suiie a!aﬁxﬂ&%f pRNKGhATREM
easily instal]ed n non- anar wal | s because they can be fit together
\ggwpgﬂylank

wi t hout excediize s 6‘!‘"@@“" é’f%ﬁ?ﬂ"%%?’@ﬁ@m &9 pigce planks and the beip
forms a capitalirg yplbsheamne au@hruae% ;mseomd higice R et Eywuta%yraémf §|Jﬁiﬂzr shaFeIzE

conpressi ble mater.i al a| nst wind and raln.

PLANK HAVI NC#sg§ ¢>|92@$|"@°'§DE'PNEP'?°G Qtsafiie 'laf‘i STHeusr Blank botior sdge iRt 'g'ief aia tap, edge,
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conbi nati on V\ntﬁhaFC | an or a sidin cation. The result is a
t wo- pi ece FCE° B‘ %W?%Sh%“g@gg@a#ng pl ank bonded with an
'?ﬂheSI \ée to a plg pfSFEume 3Bﬂi‘érhMBash£bMTplamﬁdE§1 hOhlst: oo[sl@%tﬁﬁé co?meaﬂm%%gse%{oy

e siding asse 0 es S prov wei i din
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aest heti cal layg ﬁc&ﬂ%bﬁﬂeﬁlb@dé@iﬁn'ﬁ!mﬂ Figlre 328 SoivshoieW plarke3%0 m ﬁdnem lréaran bors
gl ow-cost sidin ? Q;%th i ncreased stlffness and_stre
reduces breaw%@go@ 'qwn'# 47, whelt de dalow reqigps sy be @5@@"%103*1‘ H%Q“éﬂ'l"@%el‘%rPf lefthe
si ding ass ew‘p‘dnxwm fio M) &1 alS'éHoRd et cdnfpFessitid rbéléh 68328 4nd Jeco tempradimie Ire@;oﬁtsﬂsg h
wi nd | oads. Theng%l ne a al so be manuf act ur ed frgrpg\gpast ic.wth -

e
fine :details u qeﬁ%"i ds3eribeq %‘E}’P Hyanggsoysly HPvrianks e easily instaled
the. art. Thﬁncﬁnf%ﬂdﬁhrﬂbﬂésﬁebaﬁzsé sy cdsiRsht tohather ithoX@kcessiveTarteS thé mpreitle/matdrialalso

resins, cop ol\%ﬁers and bl endg thereof with suitable flexural and. tensile

strengt h f ofdvenfageotsty1prms 3.coplary hueak.SHeh a5 desrsbed helow Jeme@wrepmﬁ?m%ﬁsﬁem&%

t he maxi rrunhmgmgzmgmﬁd@@m i n the building environnent
(approxi mat el y 4%% t? P uc pl ast ics could include but are not limted

to: pol ystyrene, RO Afa-ASLIE & in, polyam de (nylon), and

ABS. These pl ast [mﬂcan A @ﬁﬂitﬂhdl‘ermoﬂiﬁaérﬂé afplakﬁc%mewrrg%%w |68 Blprcvided RhigH s
and i nprove strength or tou hnea(sg\)%ro pert Al ternati vel ui;ps t hese pI ast |kcs

may al so coffsaned rf%@rcgmfe BAUON W n!a@h&rﬁé'dgas pepfialion. TheTesufl fsadwo-piece G

can be nmanUAsa&hBY Hafing S FUGiding Ptk baslRd Rth afn%ﬂb@ﬁh@ﬁ aralaaﬁfspiﬁe névmg aBitdhd heknal
cost savings wt hgﬁi& sacrificing desired attributes. A lTne with An%med
3

Lock [0233] Fi gul® s HiRniagepushy B silipg assemblypf W%WWVB%F&MBE‘@

of one pref ha@if® ﬁdmmousﬁbﬂMmﬁaaﬂbMﬁe mhdiREinin c7n aeiRdticaly g %shﬁé(ﬁﬂm@nd
a spline 720 710gﬂ referably.a -28 WO 02/ 081842 30/ 09/ 2005

PCTI US02/ 10%9 *@?@Bnahema erfam#éwnafaswavmwmﬂw i slespgly which
using.a wel rbddsmmkézjetaﬁ@ahgﬂsvdahaﬁ@aﬁlw aﬁwéatseem?s?a@&on | The SidindPassémbfyRChido@@table foy P €y

spllne manuf actured o g asti c_using. | - known extrusi on process:
i Bt

Spl i ne 7200ing naiing.ang ﬁ%‘@b'ﬁ ngl foadsq The %Pmmﬂwe\mﬁ‘lhmﬁwfaﬁ@ﬁ@@@@ with fige,
7100 - (.descrdelpshsing aﬂé)@ﬁéi@tranﬂﬁhﬁidln? ﬂ@ée@é& well KAgvattih the afti The icfm §I§5b§ inQides Ebﬂt s not

|sorretr|c vi ew of fhe FC. sid a preferred enbodi nent . Pl a

7100 i s a di ROlYmaTe reginst COPWE[?CP@@ b'&““ﬁl“é@ﬁﬁ@f vithsuiiahlerigwuet ?‘I’dﬂ"s'l%ﬁ?@"gg' fB'l Bak
back surf acdﬁhcfpllﬁg usé hr K heat af.fﬂQch&ﬁﬁmr@ wblﬁélﬁw the 'mamm@m%ﬂ{aﬁy ex)Sénenc@d kehd Blilding

and a flat An exanple of pla 100 di nmensi ons i ncl'ude
envnronment {approximately 40°C to 60° C) Such plastics could include but are not Ilmlted to: polystyrene,

. polyvinyl chloride, polyolefin, polyamide (nylon), and ABS. These plastics can Qontam mineral fillers to reduce
- cost or weight and improve strength or toughness properties. Altematively, these plastics may also contain -
- fibers to improve tensile strength. The-plastic spline can be manufactured using low grade or recycled plastic
. for additional cost savings without sacrificing desired atfributes.
A Spline with Angled Lock N o :
{0233) Figure 33 shows an isometric view of the siding plank assembly of one preferred
embodiment. Plank assembly 7400 includes a plank 7100 and a spline 7200. Piank 7100 is preferably a
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bet ween about 12 and 16 feet, 'w between about 3/16 and 112 inches, 'h-
bet ween about 5 and 12 inches, and T between about. 0 and 114 inches. A
cross-sectional diagramof plank 7100 is shown in Filgure 35. [0Z35]08Va0ES
35 is a cr@eweehi onal diagram of plank 7100 taken al ong %{J@Sggmg@ of
Figure 34. In this view, additional details of the plank are visible,.
Pl ank 7100 further includes a plank bottom surface 7110 and a plank front
surface 7115. Al so shown are plank top surface 7105 and plank back surface

7120. Pl ank 49 papk manviactyredef megiurg-densityt FCpatesialysiag a well alsehek presst: Seiise 720
7115.. Pl ank b@tﬁuﬁ’ﬁidﬁdék ype @pilﬁé%ﬁmfa&ure&@hgldiblas@ﬂlsﬁ‘ig g Ivéll-knﬁwn éxﬁusibh %Kesé 'Sﬁlihb 7200

surface 7115, n on

of | plank 7 1b@UBH@NDs el RAoed it besis o pak T4 (P B RY Ha i

H?t sclzhglio (r)ran uf act[ompg pr-igﬁre%&gna% aﬂs@ﬁe@fcrv@d of #é Fs@ﬁihg)ﬁ!&k%ﬂéi preffdasnbediment.
pl an

Di mensi onRa d@k(}ﬁ I cat ﬁ%q Eﬁ'?k\waﬂ q:{udewa glglgﬂgp Wﬁi‘g%&’b B"Céaogﬁ% bﬁnm On?—@“g‘ﬁ?“k

“h' about 5 tmm?ashm@w a Wigth 94" hel hﬁboam afgt. qwe&auﬁ;ﬂ@éf pletkert100' dimeabieri¢linclddd P
0 250 i nches an nile P"about ,60 _t

abou

deqr ees. [ 02 26 daitd2 85 thierten evica AR 11 20 L hes, HABBPEAEDR 51o6% Kt s
spli ne f’f fidﬁﬂﬁ’flﬁm&ﬁbﬁ@mﬁmmﬂéks A&@%@s@@oﬂa?@ rdnT 6 pIRKT300 i9sHBRNTA Fidbrk 35,
o Tl et Con 10T e Fas s kg obtgring Aagan ofams 10 ake Aqbripe SE5 o Swe -
It hi r flhf la PQQMIﬁ hisSvibW ﬁamonaV&{’dgs ofaiChlark 7100 Ewwmea PEIfk ﬂfﬁ@ﬁm@mhmg a?;gxﬂlﬂbdﬂétﬁ a

eng | a n exa e o0 S e,
di mensi ons ¢ H‘@cﬁgéla Wﬁ%ﬂgm '5%%“@3'%?’19“"18’9\9 top 5%%29&/%@“%’@5@?" syifage
gnd 3/4 | PC me.afu Paamc;hgp suhacebmmeswa@hwe 47 (@ plaikdromt sum@nas P%nﬁﬁdﬂ&:ﬁsﬁﬁ@étﬂ‘lm@'

T agr am O | nhe

re 37 0237 I
cross-sect i é’F a"cﬁ"%{%%atﬂpg?k f?ﬂﬁﬁuﬁfﬂ?e #2:1@8#9'%9@?{"%[- (S‘ﬁ@ 4% i %gﬂg"f%ﬁ eslq @ﬂﬂ' g of
36. I n this plhlemn0 slelit ﬁsin? AAdledhaterjel cattepd duhrli@ﬁloﬁrﬂl Hats2hek ARufaXufing/Préceding. Prefudledl Ne

7200 further, i ngl udes flan om surface 7225, a second fl ange
front surfadiensiogaandzgn %OFPF";‘II' Wt@@lﬁ}fgtmﬁ ace 7250, and a fourth
flange front surface 7260.: Also shown Is plate 7205, plate back surface
7210,. first flange 7215, first f{8RGePaky100dHdmiess 7220, second fl ange
7230, third flange 7240, third flange top surface 7245,. and fourth fl ange
7255.° [0238) A first edoBimedsioh! rSt T IraRy@f Dirddrgioh S | Nt egral T yconnect ed at

an angle to a first edgewrh wel 0ngal gghubd, B75to 048Pinches SECONd gdge of
el ongated plate 7205 i s[yiduk {;ugf ar Ty S QRYIeEh 8iindhes an angl € alofg third

fl ange 7240 between thefg COJIP 28 Geet OF T TO TTange 7240. A
first edge of fourth flqﬂgq'-TZGO S WMWOOS

PCT/ US02/ 10609 i nt egr al [t EgeCted LR &5 '!, g flange 7240
in parallel with plate %és—a—ﬁrﬁ-rﬁ—@a% ) ol ||olllgtf-230i5

a
integrally connected al Frrst—ftange lé.L ween—the—f+rst and second

7350 and fourth OFRRGC FHE5°H BoBEd kit 11538 B i By R of 2 R,
- of spline mmmmm;ﬁptn'»el?ﬁ@ﬂ iecluiesre gme(alhsveami plategi26t; aglatecbacipsusfacer 7280 a first flange
: e”bOd' ment ?%5 Sﬂ'}rét ﬁé?agt.] %Bgur?acg TQZBdé ge%nﬁqlaﬂg@ ﬁﬁb L 'tahrrg Tflange 7240, a third ﬂange top surface
| 1245, and 2 fourth ﬂange 7255. Spline 7200 has a length °T, a width *w", and a height *h". An example of
| splme 7200 dimensions include " between about 12 and 16 feet, "w” between about 3/8 and 3/4 inches, and

*h” between about 1/2 and 2 inches. A cross-sectional diagram of spline 7200 is shown in Figure 37.

[0237] Figure 37 is a cross-sectional diagram of spline 7200 taken along line 37-37 of Figure

- 36. In this view, additional details of the spline 7200 are visible. Spline 7200 further includes a first flange

bottom surface 7225, a second flange front surface 7235, a third flange bottom surface 7250, and a fourth

- flange front surface 7260. Also shown i is plate 7205, plate back surface 7210, first ﬂange 7215, first flange top
- surface 7220, second flange 7230, third flange 7240, third flange top surface 7245 and fourth flange 7255.

[0238]) . A first edge of first flange 7215 is mtegrally connected at an angle to a first edge of

elongated plate 7205. A second edge of elongated plate 7205 is integrally connected at an angle along third

flange 7240 between the first and second edges of thind flange 7240. A first edge of fourth flange 7260 is
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Tabl e 6: Spline 7200 di mensions Di nensi onRan a of Di nension Wdth "W about
0.375 to 0.750 inches Height "h*about 0.500 to 2.0 inches Length "r (shown
in Figure 36)about 12 to 16 feet Plank 1.00 w dth* - 0.0625 i ncB&Y 0%/ X005
"c*Pl ank YO g - - 0. 0625 i nches "dh - e to O.I X h ehpeTmisvpodesl x h
Tabout 0.020 to 0.080 inches "a"about 5 to 60 degrees airabout 60 to 90 .
degrees * Plank 100 width = about 0.375 to 0.500 inches [0240] Figure 39 is

EI ;L?ZSBEGC%%@‘@&IW ew, - a m"u Hé<?f%dgﬁé$+ ymﬁ'oﬁgﬁhﬁhﬁgpf% asse %9%%68&3&2

visible. Pl aﬁdagmmalmlegrammd #leng first fapgaiiesbetween H‘etﬁrsaailuemondsedb@)@ﬁrsﬂﬂam@
a second ad g@@ ﬂﬁmﬁﬁ Wth

cont i nui ng Pﬁfﬁté)ﬁgnce opl%@g dq'{jrﬁ?gﬁ sitron o #ﬁpl ne @%o is shown in
relation to plankf0Z38po. Figmgt38ﬂs emgzd wembqi sgline fi%QBeAmmiafewm@samsl anth@ngles of a
adapted to SH&F}QH nk 7100 and is fixedly
connected to p an&m%odﬁ%tto? lrﬁlﬁ%g%da‘?é}ﬁ%t q.ﬁtﬁ%ﬁ?‘rst adhesi ve | ayer 7410.

Second flange front surface 7235, which forns part of the landing, is
fixedly connected to plank back sUablefi Sping 2200dimensiovecond adhesi ve | ayer
7420. Fourth flange front surface 7260 is fixedly connected to plank_ back
surface 7120 wi t{Diménsionl adhesi ve _| ayer_|Ra8®@.of Dimersibnadhesi ve | ayer 7430 i s
fornmed to direct| Width& away from_ t he | oijrmbouf 03714 0.Adlinekssve | ayer 7410, 7420
and 7430 is prefiHemhl'y’ a fast setting, r/chat0508d20incest pol yur et hage such
as H.B.- Full er 25éf4th “OyshbhrBn Fibust 363r  957Q abeut 12 ta1fegtcosi ty of about 10, 000
to 100, 000 CPS gt-g application tenperat JPgsk 100w g 0068McRsgout 200 t ¢ 350F.
The adhesion tineyranges from about 3 tQwh g seconds. [0242] Figure 40 shows
the sane detail §°@S Figure 39 wth the ap@Enk 100w - 0.06Baahea’ (450.  Chanfer
7450 is placed dtgan angle "E refative §gPhgEikhpnt surface /115 a
be flat or sligh&Fy Tounded.” Angle S [If-HiRbTXR '
30 to 60 degreec_-tTth continui Ny T eT e UG § 620 G080 fckes chamfer
acconpl i shed by (.&M tTTg—or grl i g ptar 'ébdut%"thﬁ feat adtestve 7410
spline 7200 such; ..aL th gﬁ}iésdl' Ehanfer—74
305 Iefungllu nl.an rat_ Favay fCr nl anl as
gf

creates a snooth et oarty Uncm%w (I
o0, ot ant e L2 PRGC Mol abag bt hh &l msm;n“. o expasedto the v
By I I P A LI AR 3@%9 o
[ 02431 Fi guFigurd 33. s1taisVGicvs, abiolang) detsiie obtheipiamg a@bmﬂihk?m Slb@ﬁbl@fPI@k pesehisy 7400Hurther
Crod o et S T 1 S S 798 S 5 e (R
wel |- known kdntinifhg Referdncd @ FigatB9] the! position ¢ BHin@ 200 Isthownsin efbldh o pladkIQ00. First Adlge
and top surface 7220 forms a landing adapted to support a bottom portion of the plank 7100 and is fixedly
connected to plank bottom surface 7110 with first adhesive layer 7410. Second flange front surface 7235,
which foms part of the landing, is fixedly connected to plank back surface 7120 with second adhesive layer -
7420 Féurth flange front surface 7260 is fixedly connected to plank back surface 7420 mth third adhesive )
- Iayer 7430. Third adhesave Iayer 7430 is formed to direct water away from the joint. -
_ {0241] Adhesive layer 7410, 7420 and 7430 is preferably a fast setling; reactive hot-melt
i pdlyuremane such as H.B. Fuller 2570x or H.B. Fuller 9570 with a viscosity of about 10,000 to 100,000 CPS at
: apphcahou temperatures ranging from about 200° o 350°F. The adhesion time ranges from about 3 to 5

(

seconds.

[0242] Figure 40 shows the same details as Figure 39 with the addition of a chamfer 7450.
Chamfer 7450 is placed at an angle *¢” refative fo plank front surface 7115 and may be flat or slightly rounded.
Angle “is pmferably in the range of about 30 to 60 degrees. With continuing reference to Figure 40, chamfer
7450 is accomplished by cutting or gﬁnding plank 7100, first adhesive 7410 and spline 7200 such that the
'three elements are “blended”. Chamfer 7450 creates a smooth and aesthetically pleasmg drip-edge for plank
assembly 7400, suitable for painting. As chamfer 7450 is exposed to the weather first adhesive 7410 acts as

a seal between p!ank 7100 and spllne 7200, blocking wind and moisture.
-30-




7400D are fixedly connected to wall 7510 using nails 7520A, 75208, and

7520C, respectively (i.e. nails are driven through pI ank front surface

7115 of plank 7100 (Figur®e 35) in proximty to plank:top surfacgQ7/P®)2005

- [ 02441 Thiw@obhagge bottom surface 7250 and pl ate back surfagfs ngﬂ,%gpf

pl ank assenbly 7400E are positioned in contact with plank top surface 7105

. and plank front surface 7115 of plank assenbly 7400A, respectlvely

Li kewi se pl ank assenbly 7400C and 7400D are positioned in contact with

pl ank assenbly 7HMBBE andighad0Srows adpepiece sighy plankGsysten ofsnpreterad esbedimant Siling

this embod Tilm m%&&a% aanﬁgssea+:ﬂg PhpR 7906, PRSI 2ol et 7B1028d s FobA, N
t he as one 0

and | ock, wh or nore ve-t %rooves I A

the first f |Té2@eand6|§2% U&mwel!-k@efe blind neifing itaglnique, plank mba@em%nﬂ & 00, and
fllange fronty @@d]& r{r)lgbtdﬁfd r:ﬂlr@ﬂ}’ rnéi@ '752@ ﬁbéﬁ‘gmﬁ.‘)@ﬂd ?é%ﬁécﬁbe@f(l ol Afls are
as

sur f aces, suc gure

cross- sect i diiean thvoughplark fropisiriaes ummktmotlt(ﬁwrgmmwmtp B'ﬁ'é‘dOP suiéaee.{ 0P}
grooves. The explipfgfl Vi ¢l ﬂﬁt%d;'&%n?suﬂfgé ﬁ%@‘@lﬁd 915\? badk §Eﬁ££ B st 7ﬂénk a@ée%l\jes

in first flanége top ~ surface 7220, second flange front surface 7235 and |
fourth flandé QBramosmned et et piank top pyriaee ﬂﬁli)@d pippicfrontygiace 41115 of plankassembly
provi des a rfg?fdg 0 of |
pl ank assenb 3648&5\:(«3 E Eﬁﬁ%ﬁ%ﬁh?%ése%l} ?g“?ﬁ'ﬁgg,@g{ g‘g ;{Bﬂﬁﬂéﬁ%ﬁ:r @gﬁﬁgﬂﬁﬁ& X

43B. [0247] aﬁegralvétlﬂﬂ@m %m@e&ﬂv@bs sectional view of plank assenbly 7400.
lgﬁegfegof'gde‘r“ ‘;3010 72'28:\!:(1)@ e%i@ﬂé of km%@dirﬁ‘e%t & Qﬁmlpféf:ee{acfune@(‘pﬁn%sse?ribiy'vmﬁa P84l

adhesi ve | ags@me anghiock, whepin the plasticeping haF pnegorme@ dqw'vtél-l gﬁ?qvesgﬁ &e\list flagge top pyrfaee,

7200. Due tg BB t

rm’pst ure) be%éov\ggﬂ nq%ﬁsﬁhEUH&E ang*r?d Sphgégrgﬁ;g%dgbﬂ@?g@?@?g{ngﬁfﬂﬁgﬁ%@g of the

adhesi ve | ag@iegesysucinas desprippddelew. 7430. I n the event that the adhesive bond

bet ween the adhefdz@ ! ayﬁg&e é‘ﬁh shold!8 cﬁ%@é&ﬁoﬁal %Blv'd?‘%‘phﬁ@'?io‘é »EHHQhet ShobeYRéBoned
stresses, there i til ani cal connection: by neans of the dovetail
groove(s). doeiaBIromestThe expiodedhviawein Fighre 4AB showaBkeer RoR: davelalborpayes i fisklangs tgp ng

pl ank assen@drmcélﬁza n@lﬂﬁ'ﬁéh&ﬁgﬁﬁaﬁ@ m%ﬁmw&maﬁg@%m S0tdcB 7960 o%rapuﬂymbanhe
gui de (such as forme @i—/p Ird f b@ge 7240 of ure

wi t hout dovéavalell grgevedddlsprovides 8 Ineehianicah band degetber m!hmeaad smaeond?i@ glmkgéﬁwmlaalhd
44B show a seeag?wm%aee%mnﬁm%.m@lfatmﬁﬁamsnsiﬁfa%@nd si di ng system 7700,

-respectively dent i cal plank 7100 of Figure 33 except

that plank top s4fce 7Fiave frhgus acas)seqtianahdaw of plgnkagsembly F400eT ?6’9’@“?“5“9“ in
i dentical tg @Pkﬂﬂﬁsﬂﬂe’sﬁ% intSHace df %ﬁ@?ﬁ@ a%%ﬁ){(el; Pab, TEI.’?U drtadol aﬁ@ﬂﬁ]kﬁoﬁoﬁgure

‘(Figure 36) S not exte to -creat mechanism = Sid

syst em 770043Bshensehasivelayen é418.5420ar pE ﬁ*"flgrﬁhelﬂ%ﬂ!ﬁ“ GTOMBOféRIE‘é $200; Reato fhﬁ é'si!fﬂlﬁb e
of the planks, fﬁd‘n&ﬁ at?ﬁuteﬂﬁﬁa?é*ﬁtﬁi@ atﬂHﬁdnsﬂEe b&lﬁeénrfsraﬁmb@énu@ m@ma %&éssesﬁm ifiduced in

enmbodi nent creat shadow | i ne does _not
provi de a n@b@ﬁﬂrsllavwéﬁoab‘?%mddéwf B'rthq &vgfttmat the adbesive eﬁlh@? P@PS"@A%{% Rl of

thi's enbodi m@@ssub Spifle faﬁsVH%éEH 156 sifdsSis/erd s fka-Mech il conréstion By ﬂzean@'oﬁ@é Hovetail -
spl.ine withou d wth or w t hout dovet ai | grooves as shown in

"Figures" 45@%@(8)458 F| gur es -31. WD 02/ 081842 30/ 09/ 2005 PCTI US02/ 10609

- 45A and 45B Show@m}t\ﬂwabtﬁéi%xa%pi@ &th@bxﬁﬁbhln@ﬁﬁ@mdlpﬂo@%mg%nﬁb&bm Bt

7900, respective Pl ank 810 is identical I ank

o i oD Casi i withgut sk HoHan prdED ide (el dbraes B e Tenasr 240 i 6)
fs 'hgpgg n2352ang éﬂgbilr ﬁtg&ﬁ%\fe%d Gbdves, BELHRRN A Fiufel hdaChnb 4aE) 8gufcd 49A afd A8 sRowSPivo! S
E piece srdmg plank assembly 7600 and siding system 7700, respectively. Plank 7610 is identical to plank 7100
~ of Figure 33 except that plank top surface 7105 (Figure 35) is not angled. Spline 7620 is identical to spline
© 7200 of Figure 33-except that third flange 7240 (Figure 36) is not extended to create the locking mechanism.
- Siding system 7700 is assembled as described.in Figure 44B except that the gauge of the plank must be
- measured during the installation process. This embodiment will create a thick butt {deep shadow line) but does
not provide a nalural overiap guide for installation. )
[0249] - Ancther example of this embodiment is a two-piece siding plank assembly using a
plastic spline without a lock and with or without dovetail grooves as shown in Figures 45A and 45B. Figures
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90. Siding system 7900 is assenbled as described in Figure 45B. This
enbodi ment will create a thick butt (deep shadow |ine) and provide a
natural overlap guide for ‘easy installation, but will rot handl &0 @9/ Ri00b
| oads. . [VWE2HP08K4dt her exanple of this embodi ment is a t weeqairesve/ipdoank for
a siding application using a natural wood or engi neered wood sidi ng pl ank
bonded with an adhesive to a plastic spline with or without a |ock. [02511

g: g lI:llrke ggsz h%ﬁarﬁ 347%% Ssws Q%&g&%%ﬁmﬂf \aﬁlb%s Mﬁg) gn% J@ks@%h Z%Ob\\’/\gsp%h%éye Plank
plastic spli ﬁ%’l\é m@anhqalriv DlpRk$10 ?f(EEB@]MMﬁnlulﬁi&ZQ}s smmgr fol splive 720060 Figike 38 exceptitmt
f d T.

bot t om 23822“3’?@“"&935 GRS oPI BB STV 108 720 e s e BREn B e,
convent i onal M@wﬁemmiisa@swm@s ﬁﬁsb'lbégls Figima 458 [ This lembaslimentwilt createl 2 thiok tutt
oo e s 5 oAy 5 A ot A

of pl ank d| nNensi ons Pro-trea | ne
7100 and pl alg¥dsc spline 7200 (manufactured accordi ng to Tabl e 6) are

pre-cut to a desipgsg) a”dAWExahﬁlgglttﬁlselﬂ_ﬂﬁﬁim%M ﬁﬁfg Iéﬂkﬁ?ggﬁpﬂﬂﬁﬁcgﬁénuzggoo

are pre-treated in one of four 3/ to rnprove t

capabi | i t i es?nakFRbwead oF engipeamrslpodsidingplask bandes with gn Gdﬁesvﬁmﬂaleﬁus spiihe Mme)rpvltrmsttal c
spline are: )gnding, using conventional power sanding tools; C eaning,
using a solvent such as |sopropyl Alcohol;. Flane, expose to oxidizing
flanme fuel ed by fP2Hane Ejauwe 6 shassou flovochst 7950 okthe awethed for makingtsi twepiecen plark

the above. [Qafl udfynd F@ﬁdngﬁ?ﬂﬂéﬂﬂ Borﬁfzﬁtﬂ{?'aﬁ'ﬁdh%%a% Itrﬁem?mbo?vegonded to

plastic spline 7200 to for asse own 1 n Figure 33.
Pl ank 7100 is pl ei%?é%l on fdarwraﬁfgmngoqbw&vé?@r Atme;s formpdaaccardinga toeconveptianal Hatdobakt 5

200, 1ot Mets, TRYrk 5Cd BGIA340fY ard AoASh i ling ko AR olferlifipg e

applied at "a rate of about gra
pl ank. The semendions} 'éalqcttﬁkmufg@nags pno@sarrhgpiam is mwredsuwen auloslpeedt aspper envehtiona

7220, SeCO”%efhbcﬁ:“%Tﬁﬂlﬁ%rﬁéférfeﬁ%ﬁge%éﬁ:ﬁhnk&H%&g&rth flange .front surface

. 7260 of spline 7200 (Figure I s placed on a second
conveyer traveli i frogst 1ob plslo & epling n19Qit ePlankn@100i arsit plastid splireo 200

conveyers f ,,fgénaﬁhmo [ v/
destination such that thé s?ﬂfbg GZ% pg%ﬁtstggges'ﬁéﬂ%ﬁ&d %ﬁdﬁy.r %%%Wﬁ'{"ﬁ
t he adhe5| v 8200 Zppcpre-eeated ip qnﬁPUOlﬁ ways tpmm@ meméhesl‘im@ndlug tapahdlitiest TheHfourmiethods of

machi ne  ar gre%@dting tRe dufRes SidHe" QY pl ank assenbly thickness and press
pl ank 7100 and Sgl ne 7500 te tchgsrﬁéa#’he ni p machi ne then feeds the plank

assenbly 7400 t oS#dipg: é%@mm@na&w@tsamgdooian psi of pressure is applied for

about 3 to 5 sec@Bsimg ubifPsolveitisitnS I assenbly 7990: Pl ank assenbly
7400 is cut to a speglf{q@eg’ gnét E'isgtﬂop@A% ér 7450 is applied (Figure 40)

usi ng convent i orﬂ#mecwmgoxzﬂwngﬂamedmeﬁeg by prenape gas &P alzwt OBi A6EBnds)\O 02/ 081842
PCT/ U802/ 10609 Bp comBhitdfoiiddBoveduar e Lock 10256] The enbodi ments above
using a "V' W |ock system aI?ow pl anks to be | ocked.into one another

~ without requiri 828kt enSprsing piseksk srbirefop0: 1 Rlank i 0Rtisibandestio glastic sspliee 7208 tdofbrn the )
ek over (SRSt g PR AN bRl o VR
e+ about 250 feeﬂmmute -and three:beads .of polymenc ‘hot-melt adhesive are applied at a rate of about 1-
' : gramlfoot per bead along: the length of the plank. The beads are formed so as to align with first flange top
- surface 7220, second flange front surface 7235, and fourth flange front surface 7260 of spline 7200 (Figure
37). Spline 7200 is placed on a second conveyer traveling at a rate up to 250 feet/minute. The first and second
conveyers feed plank 7100 and spline 7200, respectively, to a common destination such that the spline aligns
to the plank, makes contact with the adhesive, and is fed into a “nip” machine, The rollers of the nip machine -
are set to the desired overall plank assembly thickness and press plank 7100 and spline 7200 together. The
nip machine then feeds the plank assembly 7400 to a press where about 2 to 10 psi of pressure is applied for
- about 3 fo 5 seconds, : :
: [0255] . Finishing plank assembly 7990: Plank assembly 7400 is cut to a specified Iength and
chamfer 7450 is applied (Figure 40) using conventional cutting or grinding tools.
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"V' style lock design has many inherent advantages, this design does not
function satisfactorily for snmall variations in gauge that are sonetines
desired by installers, especially when trying to |evel-out inacg@r/ard£s0i0b

-framng a Iation around wi ndow and door openi ngs. t of
" Soanfo TIREL neran g

bei ng poo d, the plank may subsequently experien era
novenment (flappl ng) when subjected to wind. Rather, a | ock design that
allows for snmall variations in gauge- while prevent| ng | ateral novenent
(flappi ng) when dubj e@glindwﬁmSg@radoc woul d be beneficial. . [02571 Figure 47

shows an isonetri I ew f o i t
of the present tion ves FReSe pro ank ‘assenb

irfas Pkl aBhe BURNv S8 I Y@ RNANNRS to%g%aggg@&
i ncl udes a mhammmumlmg emlnsiweneaﬁm@nt tnainthin moa(thegrsqbleeermabdatapc@eb\fem ng
pl ank manuf f
Hat schek pr%@é@gﬁqﬁ%@%@%&%@%@ﬁ%j&égﬁﬁﬁdﬁ ksrf%r‘{ﬁpﬁ' % oob Wﬁﬁbtﬂe
8100 nay be 'V‘catuledoqkrdesugmms mahy inkerdhf edvartaghi muswsmsmmt mmgesahww éorsmalo
is preferabl by
exct Fusi on. - Sbeons Rhlge #REors 3 e ks Bt wich i P o el T
to pl ank 81®anlo@|mdmstaltwd1 amvn@;wmmmnd debe DpeningsHs @)WFUﬂ atbejog mowﬁgmmfaahmay
5100 1 5 & s aeintf el obtal ipBhaf tofinolwih B il SHRCRUE M oo Gl ey
8125, a pl aﬁllowa@y smdbvan@msflace:gemwrevarwm laterah mpvemgntr(Bagpiog) V@imalbleﬂﬁdaﬁkwﬁloo
has a | engtly, 4bec?e|?e,ﬁ%‘éldt h W and a height "h.' An exanple of plank 8100

C

di nrensions in bet ween about 12 and 16 feet, "wW' between abou'g 3/ 16
and 112 inches, B2% h" HAiguteddshewsoisnmetic dewiof i@ siding plenk assembly ebanotises embagiment

di f | i

rbas-sect | R Hestrd Hkolh (0S8 ke igRpS pdkcastetlh ool A pich o  cpne,

In this vi e&ZOOaBBmktaiwalpm&ablaualssimgialamkhmnﬁam & medium-densid K paterial lllslﬂarlhe VB‘-‘!-OO
furth f

Further ok Bl sl Rnesilbim AR 1 B DAL B0 1y 3o HAPin 2
edge’ 8140. Ayslralian BatenbiNp. A§515I1‘é1nk back surface 8120, plank key 8125, plank
8105 15 set ot TR o SHle o200 b £ ok Jype i e b e aied 8

pl ank 8100 ¢x§u94nnt8p¢m8a@ !aakmeéandmﬁxediy goanected withan sdmﬂvatﬁgankr&éﬂm&eswﬁad lmpgterhek
and . nai | | SBEBAC ¥ Bure T bl o Oty BE¥OSERY Blnora RN eriiapi, Dl

pl ank top sBiPY is@sidipg olgnk: thet iscludes o pank hapkesuwigB 84232 plamkrkena%t a planktkey pek sinfaceet
3105 has a D125 gt P eloretts Pl difes SRAGI TS o Bl o R, Aoty 602
8135 and a Hesk §H0 dimpnsionsinckide fIT ketwesn mmgz a6 f@hafaﬁgmgb@ﬂ 3 andid/28mehes. ende

i ndi cat ed i 100

o ersi ons "B P8 obd0s and 12 PG 2 AR S o 0 b ik S100 s Bllle 00 1

"1 about 12 to 1e5Pleet Fipure #PA isn erbssisectionalidispmm planl@JOO takanalong-ine 4949 of Iigus o ut
-::-"5)'[ 0121 n(ﬁ'ﬂeﬁn thRXieHERkillonaPdetaid of Y pidkR B460 418 vidible. ARAN B16b fiRer inbiiel aiamk top

.- stirface 8105, a plank bottom-surface 8110;-a plankfront surface 8115, a plank key.front surface 8130, and a

eyl ‘edge 8140 ‘Also shown is plank back surface 8120, plank key 8125, plank key back surface 8135, and
- nailing region 8145,

[0260] Plank top surface 8105 is set at an angle *d" to plank key front surface 8130. Angle “d"

* “of plank 8100 is cut using angled water jet cutters during the nommal Hatschek manufacturing process. Plank

8100 has a key depth "a," a key height “b,” and a nailing region “c.”

[0261] Figure 49B is an exploded view of the plank top surface 8105 taken along line 49B-49B.
In addition fo being set at an angle “d” to the plank key front surface 8130, the plank top surface 8105 has a
cant. The cant has a depth “e” from the plank key back surface 8135 and a height “f.” Preferred dimensions
and angles of plank 8100 are indicated in Table 7. -
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I nches Key height "b""d" of Table 8 + about 0.125 inches Nailing g ion .
"c'about 0.250 to 1.0 inches Ta angle "d"aboutO. to 20 +eabout 0.0 to 0.125 °
inches about 0.0 to 0.125 inches 10262] . Figure 50 shows an i s&@etd9 ¢ 20 Ew
of the pl a&Dioe/o8iseki ng spline of a preferred enbodi nent. 9Ppirhyis e

I ncludes a plate 8205,,a plate back surface 8210, a first f|lange 8215, a
first flange top surface 8220, a second flange 8230, a third flange 8240,

a fourth flange 8255, a fifth fla 65, d fth flange back surface
8275. Spline 8200 has a | ength 1?&3"&%@?{"3@&9& %émme&s’%u ght "h.' 10263]
Figure 51 i's a dross- Pimdnsignal di agram of Raﬁgelomm&g@ﬁ) taken al ong T1ng :

51-51 of Figure - —thi | addi-tional_detalls of the spline 8200
are visible, Spline g indl udes aB0ub|2te 16festony  sirface 8212] a
first flange bot Mo 8225 g cphnn@bquth%iwfovsﬂmﬁhGSIIrfamn 8235 la

third flange top-—surf B8 MBo45 5 third fehoyhpoAdinehesn <iurf ace 8250 a
fourth flange fiont sHprdeeld’ 8260, apd a fi(Tehlable Brdabopt0ee5 leulfie 8p70.

Al so shown i's pllate 8205, plate hackiehgsface 8210 first flange 8215 [first .
flange top surface 82Ky heightdhong f1 ange MQ@fTabhla)ﬂamm&da%IHMO fourth

fl ange 8255, filf : Pd ] & :
el enents are present Jopadgeidhe entife IengbolthSiOZle ine. 8200 as shown | n
Figure 50. (0264] A fiefst edge of first-f Beoutfd18@1%inches i ntegral |y
connected orthotonal @ at an angl e[to a alioutldtio Bdbdnchds pl at e 8205
extending fromplate front surface 8212. A second edge of plate 8205 'S

i 0rl L conTFAAC 2t e, 39 Sh ol il o, S 800 BB S o
f1ange, bot t @mb@hnlehlasmlmism() cludes & iplatet 8285 g platefbadkaurfacd 810, aanfipst 816 621552 first ﬂange : ‘;
W thphat e BBONTREh R0 helbny bohe brsonEii nafe A il et 510 o ff an
edge of sec tﬁlﬁ‘pﬂaﬂgeM@ur&%&W& Splina 820§had a lgngthdlf neddthe'd,” avdtateightrta! or at an
e 2400 T Sl O RS el il P T SRS ofﬁgf“
surface 82200 Iisthisoiew, dddtiongldeBil36r thensplifec200 bre fvisible gBplifi28200 furtherdmiptissreaglate ﬁont
of "third . A s2igs e pdohaepo oiop oo e BRI oR Mo P BRe i shirce
fl ange bott wﬁaﬁhﬁr‘eﬂame%m suffe@ @230, a fourtf-flapge fonbsUrface 8260, endla ﬁfﬁﬂang@ffmﬁtrs_lmfaoe
Tabl e 8 bel a0 A BR0s AR A2, PR HeEC sece I R 8 i bR i o2
30/ 09/ 2005 semummam,ommar@e m?ﬁl')lﬂﬁ Range 8255 ffifthoilangper6265) and fifth fianhé a0k surface 8275.
i i about 4ot de Gt gl ene B selos i ey} 066 ncnes
"a" Pl ank 8100 wila264] - Alimtiedge cOBRAFange BASsIs Mtegraliyaconnected onhogonal or at an angle to a
first edge of plate 8205 extending from plate front surface 8212. A second edge of plate 8205 is integrally
connected at an angle along thind flange 8240 between the first and second edges of third flange 8240 - )
- - extending-from-third flange. bottom surface 8250. A first edge:of fourth flange 8260 is:integrally connected to a
. first-edge.of third: flange 8240 in parallel with plate 8205 extending.from third flange boﬁerﬁ surface 8250. A .
first edge of second flange 8230 is integrally connected orthogonal or at an angle along first flange 8215
- between the first and second edges of first flange 8215 in parallel with plate 8205 exiending from first flange
top surface 8220. Second flange 8230 and fourth flange 8260 are coplanar. A first edge of fifth flange 8265 is
integrally connected to a second edge of third flange 8240 in parallel with plate 8205 extending from third
flange bottom surface 8250. _ :
_ . [0265] . Figure 52 is an end view of spline 820_0. Preferred dimens_ions and angles of spline
- 8200 areindicated in Table 8 below. ' '




"c¢"Plank 8100 width® + about 0.0 to 0.040) inches "d"about 0.250 to 1.50
inches h- to 0.1 x h he .1 x h "about 0 to 20 "k"about 90 to 120 Pl ank
8100 width = about 0.375 to 0.500 inches [0266) There is no gap3iof/ 09 £2e05
- f. The gawo e2/igei ded to save material and to elimnate tgemaggsked or an
extrusion mandrel to formthe hollow, thereby sinplifying the manufacturing
process. [0267] Figure 53 is a cross-sectional diagramof plank assenbly
8400 of Figure 47. In this view,_ additional details of the plank assenbly
8400 are visible. Plank assenbly 13¥p8 FrefeqedSpling R200Jmessionstj r st adhesi ve

| ayer 8410, a sEpmeRkiogdNeSIi ve T ayer %g@om%gs,@, ThiTd adhesive T ayer |8430.
Wth continuingLreference to Figu the position of spline 8200}is

shown in relati M'WmemlOO Fi aﬁomﬂﬂﬁ’ﬂﬁi%t op surface . 8220 is filxedly
connected to pl AWttt om surface 8 ﬂmUtm_ﬂth_estLe_l_a;Ler_BAJ_(
Second..fl ange f thsur f 2 abpytR
surface 8120 w | Thickres®fid adhesi ve |aabeutoamooubmem flanqe front suyrface
8260 is fixedlyl'@onnected_to pl ank jrRigrk 88iGmidiht e alRutt6@s indhes hi rd adhegi ve

| ayer 8430. [02681 Adhesive |layers P18, 8420 and 8430 are preferably fast
setting, reactipMe hot-nmelt pol yur ek Manh810dwidth* a fabbit B0 tof.040)dched570, H|B.

Ful l er 9570, or}‘PURVELT R-382-22 wi |dbod 02604 ©.80 ingheof about 10, 000 t ¢
100, 000 CPS at [application tenperatjuhfto@arp) ng from about 200 to 35QF. The
adhesion tinme preferably ranges fronhajte@@iixh)to 5 seconds. Figure 54|shows
the sanme detaillsgras Figure 53 w th Jiapeuteagpec on of a chanter 8450. Chanfer
8450 is placed jaf an angle ™ relali|vpoftoopd oK Tront surface 8II5 ang may

be flat or slifghtl y*mmg@w,dﬁagb@to§75tdgs50[;n,cﬁe§e range of about 15 fo 85.
Q‘]g exarrpl e of _aﬁalp 's is _about 45 7RQ1 W.th continui ng referenceé to

Fi‘gure 54, chanfer 8450 is acconpli shed by cutting or gr| ndi ng pl ank
8100, first adhempsep 843fﬂeréii§%§ﬂ5ﬁﬁ‘eeSQOﬂ\e?gﬁﬁﬁpmaédtébﬁehﬁfeﬁ@aﬂ@aﬁﬁﬁa@ﬂ%re

"bl ended”. Chanfer 8450 creates aest hetically pl easing

dri p- edge fWEFW&@%@WW‘OMD@e h%'l‘]“"'t“éﬂﬁbés**‘@&’y'“ﬂﬁlel’ﬂaf“ﬂﬁt""wméﬁarrf er 8450

i s exposed to thg zomgat hﬁrgurefsar‘ssa c@%ﬂﬁ&bﬁ@dngﬁﬁr@oﬁﬁénﬁ aaa%ma mlof a;wmerin Misank
8100 and spl i ne I"ock |nrg nol, st ure. [0270 f’(‘;‘@re 55 shows a

t wo- pi ece sYiR¥ ﬁ@mmahﬁﬁ@"‘é?@?eeﬂﬁ 1335&"‘5‘)’ é‘?o@rafee‘(b"blﬁ‘rﬁ'éﬂq geeambly G fgher ingudessardinets 00
i ncl udes a ek I@é%ﬂ@'ﬂm%@%e%ﬂéj ia?é}(b@@: ar'r’d H"%‘uﬁ aéﬂégl@b lager \82dol Wlh%nﬁnum

surface 8515, and a najl . Pla assenb OA includes a plank 8I00A

and a spli HECEREAR F'sw@ Fothe eq'ﬂs'ﬂmf splipg 8200 %mrﬁiﬂﬂmw@k G160 Fm%%wwame

8100B and ag29ks ifitaly Seedied to §§nmu9r3/s&}ﬁée‘3ﬂ30 He RS/2di¥e 1R B4 10S8:2brH0EAYE front
[0271] Usin Sg a blind naili e% techn pl ank assenmbly B8400A is fixedly

ool o oa (X B1o5 BN coRpeled ' PEK sk Surss SO welh SN Uhesis orer Bi20. Fodiiane

8115 of pl gkt sBrideds260s Seal o&:ﬂaaedrfomkbacngmémm\wﬁmaér@ﬁ@t:@draumst bel ow
the area of pl agql}@éey 812 ‘&d ure 49A|)ZI Pl at e back surface 8210 (Figure

50) of spline 8 i 5 Adhesi a5 $410w §460 Bnd3M0 ey praferaliy Tast seffing, éeaabrsdjot -melt
(Figure 49 éé@é thané autl a8 M) Puller 2970 H B ﬁm@@sfor SHURMELT ROB2-B2ikh 4 ﬁmesn{r 8f about)

_'.'_(3 spl-:ne OB is in contact wth plank key back surface 8135 (Figure 48)
- _ pI ank 811 to AO‘EQQQICPS ghﬁopfquhon femperatures ranging from about 200° to 350°F. The adhesion time

" preferably ranges from about 3 to 5 seconds. Figure 54 shows the sanie détails s Figtire 53 with the addition
) ‘of a chamfer 8450. Chamfer 8450 is placed at an angle °¢" relative to plank front surface 8115 and may be flat
e sllghﬂy rounded. Angle ¢" is in the range of about 15° to 85°. One: example of angle “¢” is about 45°.

- [0269] ‘With continuing reference to Figure 54, chamfer 8450 is acoomphshed by- cutting or

 grinding plarik 8100, first adhesive 8410 and spline 8200 such that the three elements are “blended”, Chamier

" 8450 creates a smooth and aesthetically pleasing drip-edge for plank assembly 8400, suitable for painting. As

~ chamfer 8450 is exposed to the weather, first adhesive 8410 acts as a seal between plank 8100 and spline

" 8200, blocking wmd and moisture.

' o270} Figure 55 shows a two-piece siding plank system of a preferred embodiment. Siding

system 8500 includes a plank assembly 8400A and 84008, a wal 8510, a wall outer surface 8515, and a nail

8520. Plank assembly 8400A includes a plank 8100A and a splme (that is not shown). Plank assembly 34008
includes a plank 8100B and a spline 8200B.
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the range of about 0.0 to 0.125 inches is present between fifth flange back.
surface 8275 (Figure 51)..'of spline 8200B and wall outer surface 8515.
Bevel edge 8140 (Figure 49A) of each plank assenbl y=allows for 88¥A09/2005
i nstal | at ivedonésigze pl ank assenbly to another. [0272] |If ph@ppks@asesbl y
8400A and 8400B of siding system 8500 is tightly fit, third flange bottom
surface 8250 (Figure 51) of spllne 8200B is in contact with plank top

pl ank 8100A. However, .in the case where plank

surface 8105 (Fi ﬂ@rg 49@ E
assenbly 8400A arl®8400 wa@"a#nﬁmé%wmp@sb@sww%www?OPHBCPHPM' 510
fl ?Egel bOL t Qg t B?%Z(ﬂ&’éﬁbhﬁaﬁhmﬂhﬁ;uﬁa& 8Pk oﬁmﬁnk Pmom ml g reglon®a4Y I8cdled
Wi an urface an
int hg rangé"sgli’ez’f” ﬁé‘f"k 5%&]7&'&(8'9@“ ‘3%\) d) '%bq%h%‘ﬁ%@ 324@&5'9“'9863 °E§%f"1?\ﬂg&§é%'9
| evel i ng of obmﬁmmapmhk mmmrram1 bmmsmsﬂ;:&hﬁabwmh héng@msdﬂarrfa@ goraFighy
enbodt ment (3 HHSERE R s it bk ime 61 Biwe 98 shaen R A smal gap n
i Inst EI | ed. Mf@b ofabenit Glleto osmammee lsfpfesédﬂbéﬁﬂe@mcﬁh@mﬁcklsﬁrfa%e Bmm%tﬁm) &lsﬂ![nélg
pl ank asse asti e a uar rein astic
spline has nghéB@Pé Wr eHW@F%ﬂsS B?VB&?E%QHPI?F&V@ @@c‘g hpﬂ\i\g]é‘g@s*ﬂwy a@ﬂ?*"é’é"ﬁy
and third pliréktdiopsre pRkk dse@dly todnbthert he grooves running along the | ength of
e Sroaar el o b ooy SR Hafel Skl Wi AL 1R
spl.ine and $6dmistridc®8250 (GRS =1 of §ph@ 8200RSS inGortatk muﬁpm.asopaslﬁaﬂlmdasamgurbmwhfl n
descr i bed beRUAIUR-Hhmelesa et phere s Pty Oiuand SH0RRof g Y 850 ook
embodi nrenéI ﬁtsmu':u ﬂaﬂyé'bﬁtloﬁﬁ@rf&? dJZSOQF@Jr@Tkof?pIﬁm@UiUOB isiof ift céhtaat ﬁmtptaﬂkmp@ﬂface 8105 '\
engi neere r.c e W00 | c. spl |n Q e|n
the siding idoR)or RO leayihg 8978 o &g el wﬁg%aﬁqﬁ@wbq#“ is. BRI e
t 0t [ 03 7 g] Aaraw@rsy levemymf the @lfankt dasexmbmmﬁg MetafatidnS lrteenﬁéreul t@m@cbeloﬂaelycﬁeddmg system
extruded si a sim/]ar cross-sectiona i ng
t he sanme fuﬂ' E’Sﬁg\ Pﬁ %F@@Q‘"@?‘cﬂ’%ﬂ“splaﬁﬁkmmﬁg‘%d’z P@ %F“?’H@Fﬁ%gé‘g'
enbodi ment : mhﬂbdhls exanpl e, a one-piece siding plank is fornmed u3|ng
cement i1 ous st rBERLr ar ABHIERETE o e e SR Hp SN PO AemR b Apest
exanmpl e of : §piMeSa|n@m9|dlldﬂEE ehereifi i pgleﬁ-sm{neﬁ@s b O :?@e BoveRIK gloavek :iﬂh@?e%bﬂpla&rtop
-Ccross- sectiqna a r.ovi he sane functions e two- e
o i ng. ot anfen e DLk i Brighec indthoturmg g sipd e Bngh b R A
‘one- pi ece Sabgvelggrédierétaill s f or ned u3|ng Applicant's skin and core ,
t echnol ogy, as I be S, | i cation, Ser
© 09/973,844, fil 8 o POHW*%@@M@ g Bpgo e mn%ﬂaniéswww@ap'm
|[ 8 gg g golr: at esglinend sjlide ﬁﬂ@ﬁher?rﬁﬁfé plfaﬁ(: Qﬂﬁeﬁ%@ﬁ caﬁnf@y@iééﬂﬁ 11%4%|t Bﬁflflbh&&aﬁﬁlﬁbﬁﬁ@
i gure 0, or - pi ece plank assenbly using
a FC sidi nga"’”%g'ﬁﬁﬂgmb‘\i‘ﬁ'@éwpe %sﬁe%cﬂb%ﬁ@%'ﬁefga (S'et\é'?pl astic spline, which
- involves: [02791iz7£qanuf Aﬂdmefexa:ﬁpwamnﬁs&ﬁem Ba m|ed6%|d arkhss@inﬂy%thlaqﬁasnc
;prepared ‘accor di ven tsc ek net hod ? and m)
“Rat g r egPR derg oo WERRD e 59 Tk g PUSh AR "bﬂ‘hﬁlbé& igdlo
. sl eeve of . aobd, ﬁgmhwamﬁﬁamm&ﬁb@&mgﬁ&cequal to key depth "a; on the size
- roller of the hek chine fo st ance equal to y height, . b" and
"nailing regi onHﬁﬁ&As aAq%E@mxpmplgH '?:@f“ imept isma P'Q"P&Pg(egﬁ‘ m‘@gﬂd@%m@k
_Clr ea'li(l Eg t g%@fé sififlar Qfos$beatvhal kehibeSahd pro¥iiilg ! daind Gurics @B thel tho-pieds g ! Y
pian ey assef?lbly Qfdﬂle first embodlment. In this example, & one-piece siding plank is formed using conventional co-
 extrusion method or a variable composition fibrous cementitious structural product formed by co-extrusion.

o [0277} Another example of this embodiment is a one-piece siding plank having a similar cross-
sectional shape and providing the same functions as the two-piece siding plank assembly of the previous
embodiment. In this embodiment a one-piece siding plank is formed using Applicanfs skin and core
technology, as described in pending U.S. Applicaﬁon Serial No. 09/973,844, filed Octbbe_r_ 9, 2_(}01, the entirety

of which is hereby incorporated by reference.




nailing region 8145 are formed by profiled press-rollers, where about 200
to 500 psi of pressure is, .applied to shape these regions. The plank top
and bottom edges are cut- u5|ng angl ed water jet cutters during 80¢09/2005
 convent i ormb oklag1sehek manuf acturing process. The plank is pefuSedi@eyot hen
aut ocl aved as per conventional nethods. See Table 7 above for acceptable
ranges of plank dinmensions for this enbodiment. [02801 Pre-treat nent of

pl ank & spline 8970: Plank 8100 and sgl i ne. 8200 manuLa ctur as per . .
Tabl e 8) are pre-4f8) t o FEowR 8% shews aAg ‘@’cf?faf!‘ak!"%ﬁW'%@p "'\ﬁ'f‘@ﬁfg Sifliga,

and 50. 1 espg4nk bot8ddwith A W@heshid tf Sphem: siine, Whigtbiloless P! | Ne 8200 (I .e. first
flange top surface 8220, nd fl ang ront surface 35, and fourt
flange front surfl8&d 826@?"‘%1":@ ringy @ ”f‘r@gé impdiymde ?ﬁ'tyfpéﬂ* 1 Rpaared, ing e

t hef adhesi }/Qioﬁ@mﬁ?dﬂg?t&ﬁémhltﬂoud Pigk-key STP8anll falling REGioMBTAS: oqﬂanpswegngaﬁmarm fold
surraces o asti Cc S | entil on
sandi ng t00|t§p§8 g DR Pl fq{glegﬁé%{@yﬁnesszequ%t%%x dﬁfdl’ qufscl (ri’besé? MP\&HP&%E"E’WK as
I'sop ][ opyl bAI mhicy Sforta%aszaﬁdeaeaﬁal to%pmgm 'b‘@n@n@mdg gyiooref hearesiiyhé FC rben $hecd fds on
as OI’ apbo 0 ec
Do i g o arlle el briitn BS GBS Gipianchey B L naloh actibn s, Mier P, S 185 B12biome ¢

formthe plnaiiig refonemslae f&ﬁ@@bﬂhﬁﬂm preBsFTolighs] whefe/aboltl260to 580 pD ofi presskresic @pplisdito a
first conveyﬁr travellng a

t a e to 250 feet]mnute .and three .beads
of " pol yoor + SHaRe e FEORIRELPK G 4 S ssBeionr 5t grend B st sUebfs Gt 0o
CPSI at 4 applco:watuomnl-imnanemaatamﬁg praamf M ;fla‘nﬁ-fjﬁ m@mﬁdd lﬂ@ﬂ@tobtﬁveﬂ%@ Eera;blﬁlenﬁorfial
applied at a an f oo e ad . al ong. .| ength: o
the plank. ﬂ?&"’(ﬁ? &abzq,bﬁa%pmfngace%%e %@%@P@hf@ff*"%ﬁ‘% ﬂ%ler"'&’?‘f'?q"gnge t op
s ; r ; ace g% 8 se f g%gﬁ(hﬁe"nﬂtmplam §;ﬁiﬁeea'97@2:aﬁnk mmﬂ?rfdcsplrnb fazooghaﬂ@etul rel Nt
surface |ne re 51 se, i IS a
on' & second PRCHUE L Bp2d A igad a5 i ngh S v n Flire AR gnd ol eisben” T
first and semcudd of mm@mesmﬁf(ﬁemmmhrgabp&m& azguj gg@hd fmgm&uﬁweszagpagumm
to a comon,de atjo ch tha e s ne al i.gn n [
ke cont aBan e D20 e eaish roaS Bt P et 1 Sl o pogebites.
rol l ers of mommﬁﬂzoﬁ&nfé‘mu@ﬂ&s&ﬁceswméﬁmmmerm overal | plank assenbly
t hi ckness- and press nk 8100 and |ne oget her. The nip machi ne
Lhen Teods the bhank SRR Pg onetondParerieuls kaies GORBDTE i88t 0 500 e of
presig{e 'S app'EedkfG&mmggumgBam@m5mﬁesﬁnﬁ$wAkﬂ&ﬁ2[ FlnhShlng plank
assenbly 8990: Plan sse 8400 0 a specifie a
chanfer 8450 is #ppl ||§"H" ity %O@ETgh%iﬁ&db %MPW%P& Ii“ngrl ndi ng
tools. [0283] - Advammmmhyfmddbmsl di ng pl ank asserrbl y of this
enbodi nent al | o at.i o | di talle
reduci ng | ateral %%ﬁ ”J("Plpéab @/ﬁ%rﬁ@&gﬁg @Bg%ol R!f"‘%' I%@O&'g)-]onn the
30/ 09/ 2005 p}éhﬁ)aﬁaﬂmomﬁgﬁ@ﬂ PRACAN0 mﬁ&eﬂrhi yfirsticorveyet irawﬂag ftarratt apte R40ng
of the pla | l.ati on or dW|t
ock. and ke apves R Bouo A oraksbe o Rt Pl o ONREPR AC i
~typp-surf ac?palmgiomedpetaurém’angrrgeﬁdnhmutMt@ﬁﬁﬂfma?e sm»hedm%a fataﬂfabmwdlmmpglb&d C.
“Appar at us Act i on Bet 102841 | n .al 1
enbod ment S N b Bhe AP TR bt o35 Y B AP 1ahee B SRR bt
; %e ri-ap:r elgiaug& ﬁamxsumszsmnmwmngharm 5u;facE<8|2Wof epline 8200 (Egmg 51).s bikaviide| spﬁnek
en insta exa ast i avi n re
For med by AR 5§20 R 5 SR 0BT IBHGE Al 5 s dp M ot e B 88
102851 Oon\mmteyemfeéd p!amt 00 and spiindisqD, Bypeitedy tod @mnion déstinktioresuch Hiatthesspine 200’
whi ¢ h:, 's.t r.!aﬁgns to plank 8100, makes contact with the adhesive and is fed into a "nip* machine. The rollers of the nip
machine are set to the desired overall plank assembly thickness-and press plank 8100 and spline 8200
- logether. The nip machine then feeds the plank assembly 8400 fo a press where about 10 to 100 psi of
pressure is applied for about 3 to 5 seconds. :
[0282) - Finishing plank assembly 8390: Piank assembly 8400 is cut to a specified length and '
- chamfer 8450 is applied (Figure 54) using conventional cutting or grinding tools.
_ [0283] - Advantageously, the siding plank assembly of this embodiment allows for small
variations in the siding installed -while reducing fateral movement (fapping) when subjected fo wind. The
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conbi nation of an airtight and watertight barrier placed over the exterior
surface of the frame to be'sided, conmbined with the siding. The functional
purpose of the siding is to keep noisture away from the rain S Gr0s&m9 / 20D
barri er suWO#2/08184Phe si ding of FC material, wood or vinyl parmsszieen is a
series of horizontal 'planks' which oyerlap at their upper edges to
prevent wind and rain frompenetrating to the interior of the rain screen.

Keopi gt he P4 ke W of e e Gl melgoh € e Sonkd il R,
weat her conbckandkey. THeG@EGISYS¥ne allows i qasy instaliatikmsardithe plank top burack angle does Bot neediter

wal | of a byj an find its way into the tight space where
adj acent s.@%"k'gﬂ‘ g‘ﬁ@}%é} ?i}gfe Whi I e nost m)l sture does not enter because

of gravity, theCWI dt Apparitus forReducing GapillanAs ankgi on is usually small
h t hat
cpough (hal capijualy agh kaher egeym agi%“é@%%%@% Sl obiin RIRG TR ohd
the . exterovenapingion beweentwd medimsientitntl grlothedaiding/assemblies hert instafiete Onepyamgle is a
di t € Ve _ ' ;

P 29, o Sl A 6B 8.l i S p M50 Y e
reduces the eff 285 of GQIMIIIﬂDmI yexsteior siding tsyderssi st dpcludss @nisain nmaa " ydlsh dptthedl e
t i nd d t
nstalled +AEpndEh 3o R vaBif Bandr LA (eFpe Bl il TR WiARe
whi | e  pr eveembinedgvithvine sididg. iToefungienabiumasd dbthe widing & thkeeh awistiie@ivay fromuitearainisereen

ded. h
needed. s .ﬁnePga?rIeQ&erJe tt?epsudjiAIg%I‘ﬁ@ ][llaCIZE&é vfo&’cf {Fﬁnn?l rﬁﬁ%éﬁbéd i85 XerRL Sﬂ%réoﬂtalsbl?rg( i ne

ri se of water sur erlap: region 5881
Advant ageouich overlapat Biittinper.edgesiteaprivest ydnd rand rylndbmmmegalmgtodha sntsm of thegaligeen.

|1 '
capt L2 b ok skl Y k0 . 1Y LALHE AL 08 B i o
mai nt ai ni n@MMaMnMMﬂ&raﬂw&&he@n@m&en noi st ure penetration.

Furt her nor e, Ef?z?@se”bweﬁa‘?@iﬁahﬁ%iﬁs% natn'le tdnﬁralp ol i g%o?srtdre"&h%n&iﬁsy

whi ch increases streng er cenen ore resistance t
di sl odgnentwapintottedight Issmkwhelwadjacghsmgrmm omhp I\f‘#n!e mest moistursalbesaot enter kecaiise ofm

I olj

ol ant . ST e A o a8 . b Gyentl IS Ohll S o otk P W oo,
Al t er nat i v ellowing aoigkye t@pengtrataio hetiritemal banigt ¢f thefrain beregplon aldeastinto e spase bétweed thien

h I ' ' d
woul o add SaHEEBoel NS i, A9 68 BEIE SR TR bl pcnfleb Srig R o'
vi ew of . t havatestiagiemg pl ank asserrbl y corrprl sing a two-place pl ank having a

I I 00
Dot SRl e, Wb 50 ke Rl odiaf S0ty RS Bl AR ERAR Ao
si di ng pl ankeapianudchian the siding beeomes mone sunasritibly tor@ndreiven mismseaienmﬂoogmm&. aWD
02/ 081842 0. | J 200
Is a "butt Eg};r% %#iwg‘ﬁ&pg&%p ?lﬁg p%ér?tsf ﬁ‘?@ﬂg@cr I gl 3‘5' ﬂ%% %‘?p“@}us “g‘%lﬁ'g
wel | - known preyenting wind driven penetsatiordwauisi-tie thergficiah oWhat isSyeeded & aa@egn @fdapaidmgﬂnatdomd i S°

f dl ' b As
Lixealy ol it e BRRT bl e R R, BipeaRR EE o0V
- capi l'l-ary br eak[OQBBS 1 uhdvantageautly thg siding plankragsemblyfof: tblpblﬁbtdlﬂ@ﬂt]&uces chiiRg@dtion

Fi 58
br ak of -t R EingulspaAEng sdigbief e pBctBh B30 St e bl oy S48 i8R wAE Y
pl ate bac kmemtaimanmomﬂancatof\mndsmveh maisigre peiiiration.aFurtbermone the dssewdly k%smp region
~third fl 9 k

52|6r5 in ?Eﬁé o i O@Me'?déoﬂhhﬂf"ﬁ%%gggﬁg&tg I enQE"tr @%m aI.'at € Le@lé c?atgg

9210 al ongdlsltbd_emérlbof?le"manlsﬁby higb34d3. Adphermay B20De Ilnasprohlenhwtgmal the Sgaoaabet«edlﬂle
_ "w,and. apletﬁ% IIIEII caum or dﬁ‘l@r %@%Pgeealaﬂtf H&%vér? ?hisggtﬁg complexity to the exieror wall system.

Altematively, a gap or groove the length of the plank can be machined in the oveﬂap area. However, this

-

- would create a weak pointin the plank and would add a manufacturing process step.
[0289] Figure 57 shows an isometric view of the siding plank assembly-comprising a two-piece
. _plank having a plastic spline with an angled lock as described above. Plank assembly 9400 includes a plank
9100 and a spline 9200. Plank 9100 is preferably a siding p!ahk manufactured of medium-density FC material
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di mensi ons include |I" between about 12 and 16 feet, 'wW between about 3/8
and 314 inches, and h" between about 112 and 2 inches. A cross-sectional
di agram and an end vi ew of ‘spline 9200 are shown in ‘Figures 59 3&0];6[)99,2005
“respectivewp o2loid92] Figure 59 is a cross-sectional diagragg. fﬂsgﬂ 9200
taken along line 59-59 of Figure 58:. Spline 9200 further inc athird
fl ange bottom surface 9250. Also shown is plate 9205, pl ate back surface
9210, first flange 9215, second flange 9230, third flange 9240, fourth
flange 9255, Usipdd weljomn dfatschs 8'&1‘@359§%59 5408 350 *puthand Ipeki typaseplinefranpfactured of rigid g e
9215 is int egishd dsiig §Qélﬂ@6&rﬁéitrﬁfon bdﬁbéd%@vef SpliRd 920819 Blighdd an@kmﬁ&daﬂmed

pl ate 9205. A second ed el ongat ed plate 9205 is integrally connected

at an angl e W@ﬂ@df{eﬁ’f"rtﬂg'a‘ﬂ‘l HPQyes dgsenbedishevachsshewndn Figure 57; spipe 3400 fiihis erehgdiment s
third fl angefuthdrifbiudés 4 dapifiry 1REhR 8268 funhi gmteiea@m@rsaﬁéﬁzoos integrally

connected to a sego dedeof thlrdf e9248 parallel with plate
9205. A first ed 3 setigwg ° F']“Hﬂ@’é’s view of ?BB?USPW"QBE'SHP%‘@P'W%{?QSWQW
first f|an9%rﬁ&é5ethﬁdl#ﬂﬁlﬂ Spie giaorna:mcte% Ia‘Ee?mQS\QI Sitfadeion Y, a fibtoAALR 9265745

in parallel with at.e 9205. Second f 923 fourth f|ange 255 are
copl anar . W@Fﬁ@ﬁ éﬁo WF’@P‘FQE%Q% a"ﬁ& g‘l‘i‘&‘h %ﬁﬁ"tspfé"“f'ﬁ Gepifa @ﬁ5 9 e st
flange 9215 form ofxiipeundiaglalergahel ishgth ot lmbimﬂdcemmbtoﬁdtﬁémd@ k. surface 9210,
LB?‘?nfe%g‘oBgsﬁ?b’dt##aﬂ;%p%ﬁw@é%wéwé%l 1P o0 B bt %Ew%anwame&oo
angl es of smlmenﬁonsaaﬁuear Botvdefl kamt cind mfa@bmea;eb:eéuawwa 2R 3/8 NGRS,/ 2AP N Obetwieh
02/ 081842 PCT/P 2/ 106 abl e Pr eferre S lin PO nsi ons
Di mensi onRaAgY ﬁ? 5‘? roswqctloag(g@gra@a "B‘”?g@ rlerf’gbpe%‘e shawiinfigures §9) o
W dth* -- ahaigo, @sp@éiﬁ&yl nches ifw a "c"Pl ank 9100 wi dt h* - about 0.0625
|nches "d"h-e to 0.1 *h reat er 0 _inches
"h' about 0.500 té"%é ﬁ%‘?e% B CT??&F“%WB@WP}%?J&P""&Q?OP(?"?EBQ"P’E@'BG 5?5?3(9&59“"6
818(2)0 tgtg @8(Bphﬂ6(9|2$mﬂhﬂmﬁiud§sEglérﬁ(ﬂar@@%@ﬁﬁsuﬂéw@%(ﬁﬁlsé EhofeR -sqﬁaw 205, p’fatﬂaamk
Wi = I NC

75 t h
gap. The gaB 5%&@@@99@ 1%%&9@%@@89?@1 lkj?dﬁggggﬁdﬂ;{o%ﬂ@nggﬁishméapjlaq break
t wo- pi ece sgxbsng pl ank system as descri bed above. Siding system. 9500
i ncludes plank a lies 9400A nd_940 ank assenbly 9400E i s
positioned in co t w‘iﬁfstrﬁd&en?f 'E@@%T%%BQHEQ}';!Y cRAppaiedgh an prgleda @ st edap of 4
f I ange bot t elongated ﬁla@ezu@%ﬁhcéﬂegw@ eﬁ@ate@plammsss infagrally@Bnnedteddt amknglec'aro Y

gﬁogﬁaﬁﬂdag o %6 éﬁfwbr Aaﬂh(e r?:s and sewr{dnedé:eg% %% flange 51240 pA nked](;er gf ourth Hgn];g 2(355?51 >

integrally connected to a second edge of third flange 9240 in parallel with plate 9205, A first edge of second
fiange 9230 is integrally connected along first flange 9215 between the first and second edges of first flange
9215 in parallel with plate 9205, Second flange 9230 and fourth flange 9255 are coplanar. Furthermore,
| material is added such that the first edge of first flange 9215 is extended and is not coplanar with plate back
) surface 9210, thus forming capillary break 9265.
[0294] Figure 60 is an end-view of spline 9200 showing appmxlmate dimensions. Preferred
- *"dfmensmns and angles of spling 9200 aré indicated in Table 9 below.
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The result is a gap |ocated above capillary break 9265 between pl ate back
surface 9210 of plank assenbly 9400B and pl ank front.- surface 9115 of plank
assenbly 9400A. The resul'ting gap is equal to di nmension "P of sl 4 e/ 2205
runni ng alwodzb®sst ength of siding system 9500. [0296] Capiplcrafsa/pishk 9265
of this enbodi nent provides a gap equal -to dinension "P.of spline 9200 -
preventing capillary action between plank assenbl i es 9400A and 9400B. At .
the sane tinme, capillary break 9265 oé red enbodi ment mai ntains a
wi nd barrier between plank asselfperele @(ﬁ% Q’H'U’O"E‘,’"s as capillary break
9265 is in direct ¢ ange
bott om surface 925@QEHension k—apsenbl y
9400A. [ 02971 Anot 123'(' exanpl e of 2-H2, is a
plastic spline haviy a _capillar g e nl ong
the length of the i ne as descriWed® hel ow  As this spline is extyuded,
the wall thickness|i¢s kept const ahPlankS1ep widilt ~abeit 0.0626 ipchescak is forfred by a
semicircular inden{ion in the béektodiilf ace of the plate and a
semcircul ar protri¥on in the frbfdte@ifthace of the plate. 102981 H gure 62
shows an isonetric]¥iew of the pl hgtedterthanl dbowt 0iPGinchesapi | | ary break pbf this
enbodi ment. Spline{®300 incl udes hahobtdt580 ©205nches pl at e back surfacel 9310,
a first flange 931p) (mtshewnind f| patpet 12836fen third flange 9340, and a
fourth flange 9355{*Al so shown i s| abaptiol0l@i09.080 iachks 9365 in the formjof a
groove runni ng al opg~t he | ength of ahpltdttesoaiegessur f ace 9310. Spline [9300 has
a length or, a wd W and a Nej Zift oo 60begreed Pl € Of spline 9300
di mensi ons or betw RO widih= DO 0355 ) 6.500inched ' between apbout 3718 and

314 inches, and ' petweenm apout—17 2 and 2 Tnches. A Cross-sectronal oy
di agram and d Fi gures' 63 and 64, i
r:asgectlvel y'@dﬂa fBe d‘ﬁ?@%‘@%@%ﬂ%ﬁ%ﬁ%’g@%'g /[Ingz/ 10609 [0299]
Figure 63 is a cri829%} secfigunét SW&QM'&@QSIQIM plank sysbgoas dercsibed abeneg Siding system
63-63 of Fi 9956(?iacltﬁlgs ?!%Qr‘{?éé Plﬁbhgs?‘%o;{ B SI?IEEH eli%%ly%dﬂﬁ i ﬁsﬁdn@cpﬁeonﬁ‘éltvﬁtﬁ Biank

surface 9350 an ront sur
pl at e back %Mb’éﬁl%lmorefspﬁcﬁcalﬂ Ithird @@993@.@"1 sufase 9250 (Fiawg é9)9®8’@t7t5 the ftapof pfank

fl 9340, | |
i 1ot 11 angastbly Sioh afldfenyiieat oA £ ARles I HorRUGR S5 Tpla asBAY oftD
el ongat ed plThe es@tios gamlowd@hve aepijlery dreale926h Getwens pmeahaek 9w 9240 of mta@lgasesmby

cdges of -t nict 0B PA Hefk @, 550 gk BR8Ry S0, R RRa 13 SugP gk o Gn

integrally @plmaemommmal@gﬁ@dﬁmuof@agasxcstemt%a&d flange 9340 in parallel wth

~plate 9305. A flgaigggdgeBan@% as§'uﬁm&m&r§éﬁgmegag§9%qama@ 56PP Y ine

along first flan I'rst an cond s of rst
9315 in par &200cprevanting: cwllaw@cm(bawee@eﬂaohmemurﬁg&#%a@ fﬁémetsnm Fllahgémlbtxeo

are copl a”arbrea%ggfatr@é?er glﬁ BdinfRht m maﬁﬁgwﬁﬁg ior BEAARS Iénlf%@eléﬁréssg-dﬂﬁi%d gnd

edge of plate 'S 1 ndente a semclt ashi on nc
the | ength @ capilary bredeS985 is in dirad qorgestiio P@Mﬂmmwaﬂﬁb andghiifiaege|bgttopy syface 823 g .

2,209 | b2 B EoplonBliehE b b oSUMQASTO, LDUS oL N9 canil ) ary br ek’
and angl es of spli248 93®!Dﬂlareitammwd!aa ernbotlimentzghbwn in Gigie|63.is a plastic spling having a
Preferred S%ﬁﬂgﬁb%gpﬂnﬂh BF 25 2 Srobde Mol the R e hiine 2 BESE LA below. As this spiine is
| extruded, the wall thickness is kept constant, and the capillary break is formed by a semicircular indentation in

the back surface of the plate and a semicircular protrusion in the front surface of the plate.

[0298] Figure 62 shows an isometric view of the plastic spline with 'capillary break of this
“embodiment. Spline 9300 includes a plate 9305, a plate back surface 9310, a first flange 9315, a second
fiange 9330, a third flange 9340, and a fourth flange 9355. Also shown is capillary break 9365 in the form of a
groove running along the length of plate back surface 9310. Spline 9300 has a length °I°, a width"w", and a

_ height “h". An example of spline 9300 dimensions include "I between about 12 and 16 feet, ‘W between about

3/8 and 3/4 inches, and "h* between about 1/2 and 2 inches. A cross-sectional diagram and an end view of

spline 9300 are shown in Figures 63 and 64, respectively,

-
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‘'vabout 0.375 to 0.750 inches "aPlank 9100 wi dth' - about 0.0625 inches
"bew - a "cPlank 9100 w dt-h* - about 0.0625 inches 'dh-e to 0.1*h inches
“eMto 0.1 *h inches Tgreater than about 0.1 inches “agreater tB34y@E®HAR00S
0.2 inchesyohipesiest 0.500 to 2.0 inches - . .about 0;250 g@rdsfbdehes -
"r not shownabout 12 to 16 feet "t'about O. 020 to 0.080 inches about 0 to
60 degree about 90 to 60 degree * Plank 9100 wi dth = about O. 375 to 0.500

i nches [0301] Figure 65 shows a two-piece siding plank. systemof a

preferred enmbodi 28], Si Hgumy3 is g csossreedioadiaoras of gplipe BI0A taken aleng inefi3i63 of ISaum C
and 9400D. Fég@}hﬁgmwnc@l S a@rrh ﬁan?é[f]’&h%]ﬁ Q{PE& 955h aﬁ&’é‘gﬁl@ ?ront Ifaca gﬁioamgo shown

assenbly 940 re speci nge bottom sur ace 350 (FI gure

63) contact ds miai%93ﬂ6mlat9fb80kr§um93§ Jeshiange 94D secortiangs| %a%mw@&aagesa;ﬁe fough fmo0
(Figure 63) ds%dg%ag@é?}@r%gmt Bi é@é‘gfﬁm{ﬂaﬁﬁét%ﬁ#{|B%ly%&é:tedﬁﬁn%tﬂtﬁoQii&;[éaﬁe

pl ank assenbly esu I's a create resence of

capi | | ary broéeldnggaiqiate 4365, ’O\é@ﬁndpﬂdﬁﬁ(é‘?'m@ﬁd elle 9&9@5'%@! Qﬂﬂﬂeﬁﬂe‘éﬁﬁﬂ anglealepg Pird
9400D and p'ﬂaufgb gﬁlo%fw %m?éekéwd% e R Bhif ﬁ’a?.g@@by ﬁ:%&&é%f fdﬁhﬁﬂénﬁusyiﬁ’ﬂ'ié‘g
gap running a the system has a

subst ant i al |*ryegwmnnesied toeusa@n%edsﬁ ofdhird dpngg ﬁﬂoﬁepayﬂﬂm%wae 33% &ﬁrﬁ edge of second
bstanti al |

o sz PR Bl SRSyl b B e

embodi nent |93'§in peelie! withyiale 86k, Secopdlapge;Pa3sang ipurtfy fiapge 93 awpia@sd@naﬁf@\l@aﬂ' phg

capi | lary a‘ﬁfafe@@()ﬁbﬁ‘é%ﬁ%em}sﬁgﬂﬂs @é’&@h 'o?ﬁat@ﬁé@%a?éﬁg iPREAea infd sérdlﬁcu%?fﬁhron

time, capillary break 9365 of t resent 1nvention nmaintains a

w nd
barrier bet wergrihglengiiof d@% bark pyriee 9§ megiedal 54iilaly pepyuding along thp leagth ef plafefront
9310 is in N g bR Blakk Nt surface 9115. Vi. FI BER CEMENT
e aLEs W PR R R B S L eTrD FoR NAKI N SAVE [ 03031
I n additional entf3efl rrentFQUfefﬁ“b%?“ endrviswtof spling I08.<Preferved nengiensiiand; angles of spline
rei nf or ceneBigd aRkRicatt N YR8 beiif)i Ch i's designed in one enbodinent for use
in conbination with a systemof FC planks for siding applications. The

result is a locally reinforced FC plank assenbly having fiber cenent
articles-with localized rei nfahlec@nBreteged pineRYLdimensignst he strength of

individual FC siding planks._ 10304] Advantageously, the siding plank
assenbl y of these| Bimbasiohnent s pr bRangeof Yimensigt wei ght ~ si di ng_assent]l y havi ng
a reduced anount pW FEC nmateri al yabott@drs to 843 ieghesi ng t he strengthof the
pl ank. The ‘a" Plank 9100 wadth‘-about00625 inches
' R w~a
¢" ‘ Plank 9100 width* — about 0.0625 inches . .
“d” {h-e)to 0.1*hinches
°g" (h-d} to 0.1*h inches
1T .greater than about 0,1 inches
e greater than about 0.2 inches
I*n about 0.500 to 2.0 inches
) | about 0.250 to- 1.0 inches_
- “I' (not shown) about 120 16 feet
“t about 0.020 to 0.080 inches
©o e T | about 0o /60 degree- '
et about 90 to 60 degree.
L* Plank 9100 mdth about 0.375 t00500 inches

[0301] - Figure 65 shows a two-piece siding plank syslem of a prefermed embodiment. Siding

- system 9600 includes plank assemblies 9400C and 9400D. Plank assembly 8400D is positioned in contact

~ . with plank assembly 9400C. More specifically, third flange bottom surface 9350 (Figure 63) contacts the fop of

plank assembly 9400C and plate back surface 9310 (Figure 63) is in contact with plank front surface 9115

- (Figure 61} of plank assembly 9400C. The result is a gap created by the presence of capillary break 9365

~ - between plate back surface 9310 of plank assembly 94000 and plank front surface 9115 of plank assembly

9400C. The resulting gap running along the length of siding system 9600 has a depth substantially equal to
dimension °f" of spline 9300 and a width substantially equal to dimension “g” of spline 9300.
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addition of localized reinforcenent provides for a | owcost siding assenbly.
with increased stiffness and strength, which reduces breakage and i nproves
handl eabi ity and ease of installation. The siding assenbly is 38/¥9/2005
sui t abl e f¥P BO8I82 nai | i ng and capabl e of high wind | oads. pP@aB0I/1dsbgur e 66
shows a cross-sectional view of a reinforced fiber cenent article 10000,

whi ch includes a fiber cenent article 11000, a reinforcing fixture 13000,

d a high-sh ' ; : J L LAt d :
Cement arti ol o 11088 an ceRifak 580t itbahi it ftp AENA Bt ot sine
| ayer 12000 %30 prewsntirgsegiancactiindeween Bk oBenklies 84006 apd 9480D.tA1 thersame Embyabpillary -
faces of fibggy eI W= . Ei 1
be made in agréag?ganc&e]e &%ehﬁé‘ﬁgﬁnﬁgﬁ%"aﬁ[s es crplgﬂb%@[eleﬁ%ﬁl%f@%h% %&h&p%@gﬁ@og%y
515151, " Fi beate rek surfene 310 iin ditselicpntactia plankifontewtace @d% in U.S. Patent No. :
0. 340, 146, e  ofiber TEMERT MARIES with! \0RA PED WARORCEHERNP A} A0mBYHoD FoR

ref erence. However, |
manuf act ured by JfAENGSAMES including but not limted to the Hatschek
process, Bison pr s, 4 | DL C

Py il dddffénal ﬂb@tﬁrtﬁénﬁgﬁbef E%Pﬂ%b%&gg@%?cﬁh?ﬁ?@ﬂﬁ&%ﬁ?%

Magnani process, roll-formng, or extrusion, can

enbodi ment . Plydedy whieh ig Hesighedin onecembedinest forse in combimation withpr system edFiGplanks for siding
adhesi ve W tgnRivgi- ; ' k <Al b £y
exterior cl aég%lpér?g& agﬁﬁé‘gﬁ %ﬁ@%ﬁghm&f@ﬁp@é{% tégle ﬁg&@%@fgﬁaf&ﬁa%‘géﬁ@eﬁy tﬁa gisepve
al so pr ef er d#ifgreamgnts Brimprovingthe stigrathiaf indjvidual FCaising planksne to al | ow suffi ci ent

penetration int 0}!635@ fi bﬁJvaﬁé‘g’tgiﬁgQ. t?ﬁméﬁgﬁm&emm%f | %@%&g@%@f&w@é aelfgﬁth%@'g%/

mai ntains its adhesi've prope exposure to es 0
and col d an@iiBg assemblyavinas rpduced amownt ohTdnaterial avithout comprongisinghibe steengtintititeiplagk. Ghe

. \l)
such adhesi 4 : "P,g,gd ! low-c% kil I 0. Lch™
t he percent \égdéﬁtoir?t Pgérﬁﬁgﬁ’é@fgrgﬁneg% engetstr{&%sloneash'lrj'géég%}g@% Oﬂgﬁa@‘gr?%& s%ﬁ)r(:%g‘g&{j es
to wet and @epgthrdich redunes breakeat apdbimgrovesharidieatility apd ease ptitstallatib. g Fhessfiiag assembly is

strength adf f , i HARGeagiot Mel t- pol yur et hane adhesi ves
such as Henc'gozéfu‘{%ﬁr@r?@dﬁ@ﬂf?d%g%bier?@ﬁé poﬁ%/ag?ﬁ de adhesives such as Henckel
- Mcromelt 6239[036138, Fgur éshows astbssssctionat view robai reinfordedefbier Cament arficley10000,

acetate (EV@ ' h6 oLkt Y A VO
02/ 081842 Pﬁchr'?hu%omz_ag%gg% ?ﬂ%@&@%@%?@?@@?ﬁ op i1360?1)§' qﬁgﬁﬁqﬁﬁé@?@@%ﬁaﬁﬁe
hi gh- shear $0P&ihglissiiaiedchieiween fbsrcement 2000 110pkand reirferciagiiiiure 13620, High-shearradhesivé
resisting a ' Lidebtrs ' 1 ar ' i

caturated cob *%“2%’21?’%’*%*5’%@3??%’% o RSt Gt o Bt 1000
soak/ freeze/ t haw03®j c| edibef GpeY priicte 1 100GMay hegnade intagsoplat@Gatd the snefhodsf descetridyin
made from a ; N bk 3 \ - .2r al ot '

St ongt h SUBLTART R S0 SIsAEE Pl Cahenyiopt STt s, Py [ B340 f, ve
Mor e pr ef er@iiely of eaghhel whish i herehyiingerpdrated hy reference. tiguievety it will bsappracialgd thatriiber eement .
Preferred ' hRLG i ' ] ' '

limted to%% g’lail' Mufég,b&\;\‘%%/}en_ et adi@@ﬁét?T@ﬂgﬂg%gﬁggw'gW&s S5 Mg
suf fi ci ent PEessipg fovapruprogess: Marze process agnani pradsss rdlldormingier exdusion; aani beruseddh iy )
material s Qmpbdihéii vely high tensile strength, such as - polynmer films or ™

"~ woven and non-woven pol %Ifrer, fabri g'rres'hes_, may al so be used. [03101 As shown -
in Figure 66, bdd¥WTHur albligh-sheagsdhesivedayerat20losis prsferablyen adisio witnkigh-shean stengthng

cent or ed 2l R CEPBEE ARG bk e Baling oo A b Sl ponet 0 it

handl i ng r éispiptfesably Has isuficiant werking orr‘ppeol mel OO0y sufficient pepetstioeistoctke fheecament by
‘;'38’66 ”8i ];' %ﬁﬂs & gﬁg%dhg%\{?ggb @rgi\]aglg gxfnﬂt%ﬁs its" RS f)rﬁp%qieé Brolgh &B&%&% 'tcprgangr oylel b6

. : ~heat and cold and/or wet and dry. One method of evaluating the suitability of such adhesive is to conduct a

- “peel fest’, well known in the art, in which the percent retention. of peel strength is measured after several

- exposures to wet and dry and/or heat and coid. Preferably, durable high-shear strength adhesives are used,

- for instance: hot melt polyurethane adhesives such as Henckel Puremelt 243; hot melt polyamide adhesives

- ‘such as Henckel - Micromelt 6239, 6238, and 6211; and hot meit modified ethylene viny! acetate (EVA)

- . - adhesives such as Reicholdt 2H850,
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12000. [03111 Reinforcing fixture 13000 can be applied to both faces of
fiber cenment article 11000 or can be applied to nore than one area of
fiber cement article 11000 with hi gh shear adhesive Iayer 12000300 09/ dens
"t 0o accommy@brosisazesses envi sioned in the use and appl i catp@nuspb/ibdober
cenent article 11000. [03121 Reinforcing fixture 13000_and dur abl e

hi gh- shear strength adhesive | ayer 12000 may be applied to fiber cenent

shapes ot her tha t planks, i.ncl udi ot .. e

roof i ng shakes ogo";ogﬁi ngllr'ies?rgf?'fepé’gtfmss'isﬁa@b°vf’k‘?r@f? sgegﬁtgh |Ye09y9592000
sol i d ext ruckagk the aifftidnalspropenty of resisting adheqme(ﬁanureleﬂerﬁverwwwmf soaking inisatiratediCa0
areas. Thus Wl b reci at reinforcing fixtures described
herein are r(B'ké"ﬁ'eym?ﬂ"’f'w??%%ﬁﬁ@e"%gqvﬁﬁ? qussyc n'Wn le reinforcing fixture
igggg Irr;yl ;: ustrggang) i n Reigortisg iﬁﬁmals?og i$ bl@f’grﬁﬁlﬁlﬁﬂﬂe ﬂdﬁ?i:ﬂ??&?@&ﬂ@gtnéegngtmu’t@al
sufficient r ‘?‘i‘l‘q’gr‘@éﬁ@ﬁwe g@"&ﬂ‘hge"@'&grﬁ‘%ég?" g'gmf ﬁqe P‘eﬁém!ﬁ“%@' N"Eﬁ Peeferalii o
when at t achek- telfofcing dixture dsTmiade ofrd honlrigid Tib®a4). VRréfbred Uniadaible fdrirgiforcingsfixtugy 13000
adhesi ve 12Q0 i mensi on i,nforci '

.. The di rei n I Xt ur 30 may
be. et er i ndRoip. bl FepBA i, PEAROIE e BB mehest S PRt AR Lt oE iy ghebe
under speci fand dimensidi to barsaitable fordechpplisationy m;/mmﬂdtseof reldtively ighhtandie srarthnsuc a$ he
art, incl ud| ?fpﬁghlm te el erréant anal ISI St %: 3149) OneI r%ans of eval uati ng t he
rel ative stiff (DS grpwoyenang RAnNQUEN PRIV faprie fieshes 1Ay A B Us9000 is  the "barrel
test," which neag3te}s t has shbin mFMur@Bﬁ doth ldaratie high-sheardhebives kiyep 02000 arg refliferting
carried parIIe the barre St., | ank, i al anced
Frat apon t R 13ohfes B oRS .t b peent it pob i ponrdd g el oG o
the pl ank d«fm caneht diticieAK00BS Wissh handikgaeiabrosdriiberedmentarticld 10000, tensile strdskes cawd by
of” defl ect i nfrom n S, e red.in.or the relative
oti fness. ofea ipcemed) afie HMA F CraAart fo oot afto e sfoet EfpdB et e
rel ati ve pengogo.nance in the barrel test of fiber cenment pl anks made
according to the odi nment s r er ei.n 6/

30/ 09/ 2005 PCT/ 1526525 0 BaTorhafEiHg 1B e ey ﬁ“&r‘?&'ﬁiﬂ‘%‘aﬁ A 2058 11t of-
pl anks in 't b Héapphai tom&iﬂ\a’hrdne arbs%béreahenommow mlhigﬁﬂ%if ddﬂéstve Gaper 2000 in
br eaki ng beh or n. behaV|or 1/4" x 12
1 oPR P ank SO om0 g aR R e i e ar aBision g Mgpeamentagti 18T 0006
chance of breaki [namll A 3 Refmforcihg fixturec 13000 dntl durkle rﬁdlmka?amngﬂeédhm langiﬂDO may be
deflection | a X.12 ft.  ste 09 eaki,ng0%
Chance. of BB bpEnt Hiibes gt 154 5 S icing bt e Bc o, spbciansd
defl ection $hingles)dles; Glate] thiok Boartis, ard Hollbw or siicextruded plofiles, undec @ providd reviokcemerd ¥
chance of br, /16 8114. 12 ft. FC plank36'. defl.ect Kol
ot | ot on 1| ey o] e gy B feieer B s o
chance of bylaiking .- [ 0315] F| gures 67, 68, .and 69.below illustrate
exanpl es of fi be[531§]errenRNhtfe rein ?orcmg ﬁ%ureq%ob Is illustrated in Figure 66 as a fiat sheet, reinforcing
) ~ fixture 13000 may-also have any three-dimensional shape required to provide sufficient reinforcement to
' -+ gpetific-areas of fiber cement article 11000 when attached:fo fiber cement article-11000- with durable high-
. 'ghear adhiesive: 12000, The ‘diménsions and shape. of reinforcing fixture 13000 niay be determined by
< gnalyzing-the stresses in fiber cement article 11000 under specific conditions of load using any number of
methods known to the art, including finite element analysis. C _
[0314} One means of evaluating the relative sfiffness of reinforced fiber cement article 10000 is
“the “barrel test," which measures the ability of a‘pIank fo be self-supporting when camied parallel to the
ground. in the barrel test, a plank is balanced flat upon the circumference of a barre! placed parallel to the
ground. If the plank does not break after a predetermined amount of time, the amount of deflection from
horizontal is measured in order to compare the relative stifiness of various plank designs and materials. - Table
11 iliustrates the relative performance in the barrel test of fiber cement planks made acconding to the
- embodiments described herein. ‘ ' '

o)
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I ncorporating reinforced fiber cenent article 10000. [0316] Figure 67 shows ..
a front perspective view of a reinforced fiber cenment. plank with nailing
skirt 20000, including fitier cenment article 11000, hi¢gh-shear agloe0d9£2005

| ayer 120080 02081842 netal or plastic nailing skirt 23000. NaiUBemos0g It

23000 functions as reinforcing fixture 13000 in this application and is
preferably attached to fiber cenent article 11000 in the manner descri bed

Serves as a natl | ngba) PAPIHE Bmeeft it ik SFtnel8 11000 (o che

exterior [ uu1|u|||g ant1s—of—syffi ept—tt REeSSTHo y Hhet :
cenent er#uc}gl e 11000 when so attached D\ém %g?ag(ﬁ' ough h i) 923000
I’educeS "ﬁ"GUF‘u Uf Oover I d.p t UqUI 1 DCTVWCTTT ot dl i"-C er att o TTTC - i
\?\Hal;lftnﬁj %”%q% x"lfﬁ’ |a . 23000 aI S re_iLi\tnfl ¢ tgrvi{r_:lld upl lft

vi ew of '3’16_‘7.&’\."‘[;12:&": .p@g. errént , A ] udez oy “rp”" Efn“" <ol
strip3(§65xei’h 'Eé?ﬁg lebf?n cement %tdg‘qegﬁo 000, hi g géﬁ@&ﬁ

| ayer . steellol o nsi o Al chance ot regking . ¢ (Pochapea ol i

Thr ee- di| RASEIA: F P P ing fixty d@@?ﬁ? functi ond 238

fixture LEAKEEE i i en—g éﬂﬁﬁ’ BaNgy o ¢ Dfchance, Orticlg
11000 i h& O lith i Flygle ;. ed - abpy/ &8 "P referenq: . 80P ei nf or ci ng
f| Xt ur e " _‘1'51-?‘ IQ ——n -:- ".:l:.i_ ala | r D FW bfeakmﬂxt Ll %qumah%nq ]
both. to stiffenr the planvand as; :a:spacer between; planks when several
pl anks-are i ngsfs | ed FKyures®7V68] bnd @yberéquusﬁhtéﬁ&ahﬁss bumet d;éaiant%n the

reinforcing fixture 33000 provi n aesthetically pleasing adowllne
when sev BFSROEHNg piRfereed figeric ?"éqrﬁ’cgdaqpﬁ the wall. [03181 Figure 69 shows a
rear perspectjpym) Vi eWngfe@szsbfrodtﬁdi’s &nb@ﬁeMMforwdaﬁﬂfc&ﬁaa%nanhgﬂl ng -~

two or nmore fiber cenent ticle i ned in an overlapplng fashi on

bmd bonde 2000e PTG bph compst rici 107, Nalstesr Gdera farer 10960 & st e 70
shows a sahdat 200N sKRioBOND fahclion®8s r& Tolrd 119006 invitishapPlickR adnll 3£

reinforcing fixture, which involves: 10320] si gni ng relnforC|ng fixture

51000: roblycatiaphed lofibercemant articla H@00fin %%ma@@mnbedaabpvedwr@ rglerence 1o reereiR e d

use to dfxuRr 13000S NhiltRy SkiRaI3600 sBivEEeAkSd Ailing afed foi‘l%ﬂécﬁ'ﬁ%ﬁ&fr BerhERt Side? 106000 thehe
rei nforci ngqu\D 02/081842 30/ 09/ 2005 / USQ2/ 10609 fixture. The analysis

and desi §iqre! byldiRg andds gkiuffigentihicknssasto wppert fbep apmeantartigiee! 1800 when so Ataghed.

cl assi calaiife hebufto nailifg "SRR L236005E3(5dsSthed Brndun bt rerfip . Bdhidel Siding plaRid2 e
Fabri cati Hg reinforcrng . fixture 52000: Fabricate the rei nforC| ng fixture

13000 ustifgsspbnailing 00 7isp AigYides Esistanss fo windaupKfithen the plakds bind nglRd. mat er i al

generated in Tjwmp 516Q6ke sﬁ%ovexamm Serspbcfﬂvé leﬂfo@@%ﬂﬂmecf fibek léérﬁénﬂ-éﬁﬁomwre a
metal foil specific shap di e woul d be fabricated using | I - known

met hods &g Wﬁhl"ﬂf‘éﬂ"f"ﬂg a:WBOOE Meluding fiber an‘B’Phaé‘cPoﬂpooof“%F'Wﬁ Q‘I‘GWVF dver of a
speci fi c;2000] &i4Ng trec-diMSntdhal ABbrihg) Bxtidé] Q@@)OV%rbéldlﬁéﬂsloﬁéi Seiffbrting? GRure 330):  Form

a hi gh- shear stren t h_adhesive | ayer predet erm ned th| ckness by

appl yi ndnstiopy ssJeiplacihg fdere 43080 nhi pP'!fﬁ‘l"ﬁl@Ma's amcﬁﬂtgﬁhﬁiﬁe@%@@'ﬂf&ﬁ Oiathesi ve . _

to a.pr. %ﬁfe?ﬂﬁbﬁb@d’ ab6ve aith Adleréide ldﬂ@m@%%gg@? gf;og:le W&w l?elrn?eeiacfdg%éooo

Hi gh- shear ﬁltren th adhesive |
. tenper aﬁiﬂ@@ thito stiflenthe:plank andas-a.spacer betyeen ksnmwvwn! nkStarﬁénsw!@dcqas. ty
of the. %@J&F%y‘fﬁovﬂlnb@\ﬁurﬁb&mfof £4R6H, tﬁé%lﬂbr&lﬁ% e 33060°p rBJIﬁsEh&.%ﬁeﬂéﬁ?El&Esl urface

‘at the a@él i'cation nperature, dura hi gh-shear streng adhesi ve

shoul d ® QT'I"?WB?'!SGW’%BIP%%'“&‘B@GP“@@WM 60 seconds of working (open)
tine before patd)i ng. Figine 6o eRRS a\Bar GRRpAR e ARM H1oS miARIah Bodt bl BRI Boce@MTON Y

~ Including two or more fiber cement articles 11000 joined in an overlapping fashion and bonded fogether with

high-shear adhesive layer 12000.
J0319) Figure 70 shows a method 50000 for making a fiber cement arhcle with a localized
- reinforcing fixture, which invoives: : .
‘ [0320) . Designing reinforcing fixture 51000;  Analyze the stresses on fhe fiber cement
article in its intended use fo determine the shape, dimension, and appropriate material for the reinforcing
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used hot nelt application equipnent, such as a roll coater, curtain coater,
or hot glue gun. [0323[ -Appl ying adhesive to reinforcing fixture surface
54000: Form a hi gh-shear ‘strength adhesive |ayer 12000 of a pr &det®9 fRoeb
~ t hi ckness wohensmisgniui red to ensure adequat e bondi ng bet weepctf/igh@iiosgpement
article 11000 and reinforcing fixture 13000) by applying a predeterm ned
anmount of durable, high- shear strength adhesive to a predeterm ned

| ocation on the surface of reinforcing fixture 13000. The adhesive is

preferably disire. B aaslysis anddesion is perfoaned ysing-reetiads well kngwndmtha ert, zurh s classical bending
such that thﬁmﬂ@n%ﬁlgs'istdﬁnﬁ%elén@ﬁta‘n%ﬂes' ve allows it to penetrate into fiber

cenent article 11000 at t Ication tenperature. The durabl e,

hi gh- shear st rendp-mhdhe@b{i@b@ﬂf@fﬂfp'@ngm 52000 Fabsatedhe smisiorsing finm 13800 using webh

seconds of Mrﬂ&l&lﬁ%%}m&e’f Cf:%?i%lpén% n%fehél' rate-Eh?st 660l K@ efa?d’ble@reﬁf%ﬁﬁdged
using any ty ype of co use 99891 atlon equi pment, such as a

rol | coal er,fixuggr 3600 ri"‘%&!‘@ﬁa' foibof sprsific ghage woylybepfabricaled wsingi weliknoen metheds fag

fixture to aﬁécha?.lcanywﬁ]&ae&aée%ﬂm%mmammnﬁmmheseaﬁ@m.a@ed‘sl xture 13000 to a
fiber cenment articl manual nmechani cal neans, such that

t he. point, of at t[&@mﬂa nt Al?ﬁé”"ﬂi ?@fﬁs%@a’ﬂdfaﬁ‘lff@?ﬁ’@@"a@é? a bighggarsipnatedhesive fayer
steps 53000 12008/ dh p%@t@lgnneli Ql%gn%];s BPapplyihd' g p%ﬁ&ﬁlﬁ\é@ arthéUnt 6 d0FaB%8, HighGhdak Stheln

and article 56000: )( a uniformpressure to ber cenent article 118%0

and rei nf or @hegve foa BYP@ %deai‘?“d%"d@ surfgeersd rﬁé‘e"r"é'i"?ﬂl grigle 14009, kighshean seengiht o
fib o

o ook i et OB o BRBt  Of 960 006 4P Pl v
cenent arti $leevistasipol thenahesive rellews shfficient penetation inBUbmfiker pementsudeng At Wetanpimhgn

(R B USSR 1, 0L My MMl L L S ot
a helr ne;:ggmcé@ds ofwerkieg rappn) me lhg@'ﬂ settingaPis! aphqswemeeappl@d assgean? Il}{ggﬁz W e
g;)m)c: gallo e| n%ﬁgkuﬁﬁbéiﬁ?%%g%& acgn* pgrh]c a?gﬁr edet er mi ned
armunL of ti rre m&%’lsur eﬂpplanmadhemsetoa:emfwang ﬁmm mcet @Oﬁfbﬁmeﬂr!gh-yhebbmnmthem

er.
br opert 1 e  AepfeRBh 1280 of o (fesetliea WTRES B EolsBEW offy kgl bl Bel e ©
/ 10609 adhegemﬁet mmmw |rerréor@pe’@tureomﬁoh by applying adredelemipesh ameust of durable,t high-
exanpl e of hr'kflrQﬁ hoHneshd B%reﬁ&éiﬁ !ﬁéaﬁ&%g&@'&h@c@@f‘r&hf&& n%t’&hﬁetwgdb(*ﬁfé adiieive

mel t pol yur et hane a esive i's app he "conponents are
assenbl ed isipteferablyGplied etartelaperatundin ttﬂee‘ar[gb ahdboit 200 fs o A6l nsuol thktythepvissesite df the

' 7

uSing 2 o Saubla A s&fle b5 Hhnd U 0 RLBRIR i, T e
the press ukighsshearstength adhesivesbinddhilexly allowe betgeen pBRPRH) and 6@ secortdo df waskings(open) time

I I d i

nandl eabi || FRURE TS ehisie Cin o S5 o 626! LM SR ioatolt Epomen

t hin, Iightm@amitnoaterkcudmnmtel,mwgltmgumave t he sanme stiffness-as a nuch
.t-Bhi cker, d k .
91 ckerdoncer, Bl b by oy B3P0 s BOEAAE MBS ARER oo
stiffness, tharfbércemant arhn!egltlaqo raanghlly mbyumeptmmcal gearensytinthatithe poinboffattdshment isrhight

article may: h?a?aﬁﬂ@?&e@%{ﬁp%m@l P&gﬁﬂg‘e&%&[ﬁé&,&%{‘@ﬁ to be used in applications

~ previously ~unsul er ~cenen O1ts brittleness. Fiber
- cenent ‘sidi ng ‘pl{A3%6E fonﬂ;ahgaaessi&lomﬂﬁmhﬁbﬂrmeandlMe 86006 Apply @ finflamnpiéssurg to

R e e L
at t achment .cedhent iaditle 4 1068.dln. theoxxemplk ofgemfmcetdrfbermemmmank wlth nailing skirt 20000, pressure is
' applied by passing fiber cement article 11000 and reinforcing fixture 13000 simultaneously through the nip of a
pressurized rofler such that the roller uniformly exerts three pounds per linear inch (25 pounds across a 8.25
inch plank width). Other mechanical means may be used to apply pressure to assembfies of more complicated
shapes.
 [0326] Seffing adhesive 57000: Hold fiber cement arficle 11000 and reinforcing fixture 13000
~ inplace for a predetermined amount of time, pressure, and temperature in order to permanently bond them
together. The pressure, time, and temperature required are dictated by the properties of the high-shear
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descri bed above al so have greater resistance to adhesive failure after
exposure to wet/dry cycles, attack by alkaline solutions, or

soak/ freeze/thaw cycling. ‘Additionally, by using |ocalized rei nBor/AEIERODS5
durably bomdedosise specific portions of a fiber article, swelRbdigbes may
be designed for a given application using less fiber cenent materi al
and/or fiber cenent material of a |ower density. In the enbodi nent above
using a foil-backed fiber cenment planks, such planks are capabl e of

reflecting Hashesive pesehaad lise sneed eighe maniiackurike prpesss. Hethtenample atyeinfores! fiber cement plank
weat her. [0 i 9%@,{1 d
rei nfor cerreﬁ'ta@]tnglh@ S@Q%B@gﬂe%ﬁ%*@ﬁ%%&@ﬁ lsbagﬁﬁsag %@ggofg)?{éeda %@5’?%’% ber
r ei nf or ci ng Within 6¢9esonds, and the plask isfinsloetaneouslydressed vsings pressarizednipme i ber cement
i xture should ba 87bcq Remiffixy cafirhaie T il Boon: Reifie Tl etk or
process of to@ent arkcle 1000 fomdhesress using meepatos madhenigabmeadSe their ef fecti veness.
Concl usions [ 033 w&esr jCer t feh e%fsrf&%cﬁ%%f%eﬁt d&cnﬁélf‘abwc?% e'oﬁﬁﬁﬁr%rb\%n

provi de efficient ns for ?htWEI | ber cenent si

assenbl i es Hephendeabilivofithiey fhet sepwetiPlgisapo ‘ﬂ@d‘é‘@ﬁ byi ewingihin; l@blrwerght 9lanktqﬁ articleiep
shadow i ne gk thd Gk Sfinedk EMMﬁch Iﬂf?c‘ﬁér%née?plgﬁﬁc‘bhérﬁlﬁ’e td}%rﬁ% eaithd R!n‘?d?&m@l'its durabr!

ot herwi se renpve any_siding pla teri I nstead he sidi ng

formed. by Xensethiy sprsifiepartions of g fibescamentartisle, the siffess Genging streppth aﬂ@lepmwkstreﬂ@r dad
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Al t hough t hgredigisggoi ng i nvention has been described ' in ternms of certain. )
preferred enbodi ments, other enbodinments will becone apparent to those of*
or di-har y - sKEADElusipns: he art, in view of the disclosure herein. Accordingly,

- the present invgﬁéabpn 'éeﬁbﬁrt préfEte8 s Aﬁé?ntsbrﬁ m(?eﬁ?ééemBJaxughp vﬁl@@fﬁ&fi’ﬁ ueragefor

preferred enbodi nent s, I's 1nstead I nten I ned
ref erence thghtyeight ﬂppm@r@gg]% assemblies having the traditional deep shadow-line. Pamculady, the

~deep shadow line is created without having to machine the siding plank or otherwise remove any siding plank

material. Instead, the siding plank is formed by adding material to a thinner starting base siding plank instead

. of removing material from a thick rectangular section as shown in prior art. Additionally, two pleces of FC

- material can be bonded solidly and quickly using the adhesive composition of the preferred embodiments. As
such, thin and lightweight planks can be used as siding material that produces a thick shadow line.

[0331] Furthermore, the siding plank assembly of certain preferred embodiments provide

 interlocking features that allow the planks to be installed quickly with ease and maintain a constant gauge of
. -plank rows along the length of the siding and between rows of sidings. The siding plank assembly also
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 provides the installation fiexibility of variable gauge height. The siding plank assemblies use gravity to help
mate two planks tightly and umfonnly without face nailing.

[0332) Addmonaily, ~certain preferred embodiments of the present invention provide for
improved handleability and strength of thin fiber cement planks by allowing a thin, ightweight plank to have the

. same stifiness as a much thinker, denser plank. This is preferably accomplished by reinforcing specific
. portions of a fiber-cement article with reinforcing fitures. A locally reinforced article has the advantages of
producing a low cost article that handles well during installation and under wind loads. The reinforced article
also provides a way to minimize the amount of overlap between fiber cement planks while maintaining a

- secure attachment as well as a way to reflect heat.

[0333] Although the foregoing invention has been described in terms of certain preferred
embodiments, other embodiments will become apparent 1o those of ordinary skill in the art, in view of the
disclosure herein. Accordingly, the present invention is not intended to be limited by the recitation of preferred
embodiments, but is instead intended fo be defined solely by reference to the appended claims.
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