©138734 A METHOD OF PRGDUCI NG COWPOSI TE BOARDS The present invention \
rel ates t-o conposite boards or panels -conprising a |layer of a cenentitiﬂE>
O5 material (hereinafter referred-to as a cenent layer or board) and a
fayer of a;foanmed material bonded t her et o, ~ahd~ nore particub éy
met hod ‘of produci ng conposite boards having patterns on a s ﬁ‘ é%?g}gthe
cenent | ayer and conposite boards 10 produced therefrom Conposite boards
which are utilised for the exterior of buildings, e.g., for roofs and
wal s, for the purpose of insulation and the design of the 15 building, are
known in the art. In conventional nethods of producing conposite boards, a
relatively fluid uncured cenentitious nmaterial or nortar is poured into a
nold 20 having a cavity, the bottom surface of which nay be provided with a
desired .pattern to be inpressed into the nortar. The uncured nortar is then
tanped down in the nold cavity and allowed to cure to forma nortar board
havi ng patterns on the surface thereof. The 25 back surface of the nortar
-2 - board is joined with a foanmed synthetic resin board having a thickness
of from25 to 50 mm by an adhesive. The foamed synthetic resin board is
also utilized as a back-up material. ..

' A METHOD OF PRODUCING COMPOSITE BOARDS

The present invention relates to composite
boards or panels comprising a layer of a cementitious
05 material (hereinafter referred to as a cement layer or
— board) and a layer of a foamed material bonded
thereto, and more particularly to a method of _
producing composite boards having patterns on a
surface of the cement layer and composite boards
10 produced therefrom.

_ Composite boards which are utilised for the
exterior of buildings, e.g., for roofs and walls, for
the purpose of insulation and the design of the

15 building, are known in the art.

In conventional methods of producing
composite béafds; a relatively fluid uncured
cementitious material or mortar is poured into a mold

20 havihg a cavity, the bottom surface of which may be
provided with a desirgd pattern to be impressed into
the mortar. The uncured mortar is then tamped down in
the mold cavity and allowed to cure to form a mortar
board having patterns on the surface therepf. The

25 back surface of the mortar



5 According to this conventional nethod, 'the productivity in
makj such conp05|te boards is very low because adheS|on of the foaned
sy(ﬁ%%tlc resin board is carried out after_the uncured nDrtar is fully 3 «
cur For this reason, nethods for the pT%ﬁuctlon of 10 conposite boards
have been investigated whereby adhesi on of the foamed synthetic resin board
can be carried out before the uncured nortar is fully cured, i.e., where
adhesi on can be carried out when the nortar is still in a plastlc

condi ti on. ; S ncur ed
cenment is pl atpe on J’tsnéoulﬁghr %s]lﬁrflf eflog)%}"%?t %’%&é@@%ﬁ%@?oam 1s‘!;;nt hetic
resin board. MWQWtW@:M@ bl fromv3d hotpat® onms by an adhesiverface
thereof s thahe! AaL NN LR BMxa U4 Nald G8Y11Yeal abhg 20

nmol d facing downwardly so“that a conposite board is produced. In another
product i on metREE-UmhdAateFidkhent is poured into the cavity of a nold with
the cavity facing upwardly. The ready-mde foaned synthetic resin 25

board is then placed on the uncur e, ment, so t S|te gard is
produced. Tn the for mer A8 %} é é% %ﬁn??ﬁye l?%% f%% ﬁdSyﬁgﬁetic

resin board iQqQﬁunnivrtxwxnwmaknmqnsuchgﬂmmb@ﬁtmbr@paedﬂeea vaeyuncur ed
nortar and thqh ég éﬁﬂgéfgnt§¥’€ﬁetf5aie@ %@ergggﬁd in view
flow p

-3- of its hi roperty, resulting in |m
oard is carried out after the uncured mortar is fully

cured. For this reason, methods for the production of

10 composite boards have been'invesﬁigated whereby adhesion
of the foamed synthetic resin board can be carried out -
before the uncured mortar is fully cured, i.e., where. W/
adhesion can be carried out when the mortar is still in '
a plastic condition.

15 - | In one of such production methods, an uncured
cement is pleced on the upper surface of the ready-made
foamed synthetic resin board. A cavity-type metal mold
having patterns on an inner surface thereof is then '
placed on the uncured cement, with the cavity of the

20 mold facing downwardly so that a comp051te board is
produced.

In another production method, uncured cement -
is poured into the cavity of a mold with the cavity N
facing upwardly. The ready-made foamed synthetic resin
25 'board is then placed on the uncured cement, so that a
composite board is produced

In the former method, if the surface of the
foamed synthetic resin board is porous in order to
obtain good bonding between the uncured mortar and the

30 Dboard, some of the mortar flows into the board in view



6t the patterns on-the surface of the cured nortar. Another disadvantage is
that the metal nold.nust: be kept under.pressure until the nmortar is fulgd3y
cured. 05 Keepi ng-the metal nold under pressure is also extremely
difRicult. .In the latter method,.even if the metal nold is vibrated,

bubbl es and noi sture within the uncured 10 nortar are likely to rise toward
the undersurface of the foanmed synthetic resin board and will -be collected
wi thin a boundary | ayer between the board and3tse uncured nortar. This

results in a loweri t opdin qae% t oard. _a .
nortar. 15 On the otla e?ftﬁaﬁg?pt ﬁgﬁﬂegﬁggs‘}%f t \éﬁﬁgirgt ral? ?a?é)?’ri gqntlgﬂ '
general |y quite smaPf, tBegPatieshf 100t thosyrfaas ofs the muiredamerthe-| i ght
wei gE_t of the fihni Sh\ﬁdtﬁeﬁpeskﬁi&vmgje ﬂéﬂ&fﬁ@r@ehimeﬁudﬁ\mmmﬁ@trgduce
cracking in such a thin nortar layer, together wth addi,ng t he
elasticity thereof, &Sﬁéhuﬁdﬁﬁri”é?g?‘éf/%rmg%’(glbrhf d'lﬂﬁtérﬁ'salf[b‘agylﬁuﬁgfi()ent
by wei ght of a I0&t eXeeping the emetazhewmld atndemmpassseadebyisdaytswei ght. This
addition of a Iatexe§k§gmgm?rgy@§ié@ftgurabiIity, 25 water-tight property,
and strength of the nortar Tayer. However, the stripping or denolding -
property of the |atex-containing nortar fromthe nold is extrenely
difficult, in conmparison withiplehé Ilatter methbd,arvein HE aher meralbyiold

T gl e PR el A s VIRBRERRg! g o
pl aci ng a cover l&hemprpar are likely to rise toward the undersurface of
| the foamed synthetic resin board and will be collected
within a boundary layer between the board and the
: uncured mortar. This results in a lowering of the
— bonding property between the board and the mortar.
15 - '
On the other hand, the thickness of the
mortar layer is generally quite small, e.g., from 10
to 25 mm, so as to maintain the light weight of the
finished'composite board. Therefore, in order to
20 reduce cracking ih such a thin mortar layer, together
with adding to the elasticity thereof, such a mortar
layer usually contains about 10 percent by weight of a
latex, in a latex-cement ratio measured by dry weight.
This addition of a latex also improves the durability,
25 water-tight property, and strength of the mortar
layer. However, the stripping or demolding property
of the latex-containing mortar from the mold is
extremely difficult, in comparison with plain mortar,
and cannot be overcome by merely using slipping
30 agents.

It is an object of the present invention to
provide an improved method of producing composite
panels or boards by placing a cover sheet of

35 sufficient thickness to maintain rigidity on an inner



35 sufficient thickness to maintain rigidity on an inner ° -4- surface of’#
a high-rigidity nmold having a cavity, -the cover sheet' having a pattern
vwnégégenerally corresponds to the pattern that is to be inpréssed on a_, ™
sur of a layer of cenentitious material or 05 nortar, the uncured -
nortar is then packed into the cover sheet in the nold and a | ayer of a
foamed synthetic resin materi.al i s subsequently bonded to the | ayer of
cenentitious material. 10 : More particularly, the present

i nvention resides in a nethod of producing.cpnposite boards conprising a

| ayer of a cenentitious nmaterial having a pattern on a surface thereof and
a layer of a foanBHrfacerphlathightsigihdael nle hayinche eavisd - céRBri si ng

15 the steps of pkagkPUsRe&PVRAvSR§EL é?téggﬁfwﬁﬂdhld%yéygfiynaterial on an
i nner surface of a high-rigidity nold having a cavity, said cover sheet

havi ng a thi cknesSo5uesPRNERt t@ othmiPRAGEGTY itdiadi thp t® et dawregerer arly 20

the same as the pgtggrRatbabei s i8yOf SMEGRTAN LU Gateiiaqe opf the |ayer
of cenmentitious material and a shape general |y corresponding to the inner

surface of thBSnoRErtphckiig warwFed RFAR i4S dhenpasked in§eoths the
cavity formed by éavdrceueétshﬁ_ea?eaﬁ&félmaagﬁ}%r:alés/ & emegboard of a

f oaned synthetic resinous material on an upper surface
synthetic resin material is subsequently bonded to the

layer of cementitious material.

10 More particularly, the present invention
resides in a method of producing composite boards -
comprising a layer of a cementitious material having a ht
pattern on a surface thereof and a layer of a foamed
material that is bonded thereto, the method comprising

15 the steps of

placing a cover sheet_of synthetic resinous
material on an inner surface of a high-rigidity mold
having a cavity, said cover sheet having a thickness
sufficient to maintain ridigity, a pattern generally

20 the same as the pattern that is to be impressed on the
surface of the layer of cementitious material and
a shape generally coriesponding to the inner surface
of the mold; ::

packing uncured cementitious material into

25 the cavity formed by séid cover sheet;

_ . pressing a generally planar board of a
foamed synthetic resinous material on an upper surface
of the uncured cementitious material layer;

vibrating the mold so that the uncured

30 cementitious material is densified and so that the



O0f the uncured cenentitious material layer; vibrating the nold so that the
uncured 30 cenentitious material is densified and so that the -5-(32§rd
of f-eamed- materiat is bonded to said cementitious material; renoving t
dnctesed cenmentitious material and the board of foanmed material fromthe
nold with 05 the cover sheet being attached to the uncured cenentitious
material; and curing the uncured cenentitious material in the cover sheet
in a place other than the nold. The present ipvention also resides in a 10
conposi te board conprising a | ayer of a cenentifious material having a '
pattern on an upperbcdd aFe fidameaoratdr§@yelisSherdedabd Nga g pattern

generally corresponding to the pattern_of said |ayer of cenentitious
mat eri al and_rennvéﬁ??gﬁﬁﬁéfﬁﬁ 5€tﬁﬁéaﬁétterned surface of said 15 layer of

cenentitious material, and ademyelingl thel QAGGEecIBEGHERE i ODAE Ond e i d10WET

surface of said |ayer of cenentitiouys material.,K According to one preferred
enmbodi ment of the ?G‘dprté?eg’f’airﬁvgﬁt 'LFJBH’,“e‘Eo%B%F’c%l bg%ﬁ‘“&ist é“%d‘ﬁé‘d by

pl aci ng-a synt hes i & HeSdovet0\hleetn @Rl ngNa8Bathee! t& UERSCEnAlred
high-rigidity nold having g cavity, the cover sheet has a thickness
sufficient to mai ntSAMEAYSGiPUSy ™4 ﬂréaiat?%?n general ly the sane as the 25

pattern that is to be inpresgegding 8hs8unhaGee®f cémentitious material in
the cover sheet in a'place'other than the mold.
The present invention also resides in a
10 composite board'comprisihg'a layer of a cementitious
material having a pattern on an upper surface thereof,
i.; ' a cover sheet having a pattern generaliy corresponding
- to the péttern of said layer of cementitious material
and removably adhered to the patterned surface of said
15 layer of cementitious material, and a layer of a
foamed matgrial bonded to a lower surface of said

layer of cementitious material.

. According to one preferred embodiment of the
20 present invention, composite boards are produced by
placing a synthetic resin cover sheet on an inner
surface of a high-rigidity mold having a cavity, the
cover sheet has a thickness sufficient to maintain
) _ rigidity and azpattern generally the same as the
25 pattern that is to be impressed on a surface of a
layer of cementitious material or mortar. The cover
sheet also hés a sh;pe that generally corresponds to
_the patterned inner- surface of the mold. The uncured
_ mortar is then packed into the cavity formed by the
30 -cover sheet. A layer, e.g., a plank or board of a
foamed synthetic resin material is then placed on the

upper surface of



| ayer of cenentitious material or nortar. The cover sheet ‘al so has a shape
that~general |y corresponds to the patterned inner-surface of the nold. The’
un.d mortar is then packed into the cavity forned by the 30 cover sheet. "
A Iyer, e.g., a plank or board of a foaned synthetic resin material is
then placed on the upper surface of -6- the uncured nortar under the
application of pressure and the nold is vibrated so that the uncured nortar

i s densely tanped or densified, and so that étke | ayer of foanmed synthetic

i terial i t T, t h
resin material 1sy pﬁ%&:\%ﬁl Eﬁr@gr m&%@r the Q?;ﬁi:'f‘&é'{%in ild he

| ayer of foaned mater are bo og are thel rermved from
the nold with the aBvdhesmedd Bsi NdbEptaEhas EBRE nEN@INdRFREPITIQEAT disd t he

uncured nortar is duHsRdyi lta'&nbedCek‘eﬂeﬁBEEieﬂn and| s erwithethd flayetzhe:fmol d.
10 According to a ecorgg g?erre enbaodi n@nt oi t he, gnt venti on,
conposi t e boards (prY@ el’iﬁcplrﬁéﬁﬁgmﬁ 8543 ﬁeé&”ﬁﬁ a-ythetic

resi nous nat erdal nmrmr.l nThe suchzeé wmbérbahi ghd 16he | Layen yofmﬂcdimai/l ng a
cavity, the cover piest eraﬁias whikh! leeﬁénﬁaéft&?é@ﬁeéo £’Pé“ér?é:{‘ ddnivld Y, @

pattern which is sane as ern that is be 1 npressed
on the surface of q‘“a}é‘t"-‘ Gplé‘eﬁéﬁl‘l FP6u§°ﬁﬁ¥eﬂ‘ﬂ?t o‘PeWt%{-‘rt%da tehape

that is adapt ed t aHhanddrednmektay),f afe Ohet BRciBéd. mokierr Bl diHed@rin S
packed the cover sheet in a place other than the mold.
10 _
According to a second preferted embodiment
of the present invention, composite boards are N
produced by placing a cover'sheet of a synthetic ;~j
_ resinous material on an inner surface of a high
15 rigidity mold héﬁing a cavity, the cover sheet has a
thickness sufficient to méintain'figidity, a pattern
which is generally the same as the pattern that is to
be impressed on the surface of a layer of cementitious
material or mortar and a shape that is adapted to the
20 inner surface of the mold. Uncured mortar is packed
into the cavity formed by the cover sheet. A layer,
€.g., a plank or board of a foamed synthetic resinous
material to which a mortar-type adhesive has been |
applied is then placed under the application of
25 pressure on the upper surface of the uncured mortar in -
such a manner that the surface to which the N,
mortar-type adhesive has been applied is opposite,
i.e., facing the upper surface of the uncured mortar.
The metal mold is vibrated so that the uncured mortar
30 is densified, i.e., densely tampéd—down, whereby the
layer of foamed material is bonded to the mortar by
the mortar-type adhesive. The uncured mortar and the



into the cavity formed by the cover sheet. A layer, e.g., a plank or board
of a foaned synthetic resinous material- to which a nortar-type adhesj has
been-applied is then pl.aced under t-he application of 25 pressure on {EE@ .
uppex~surface of the uncured nortar in such a manner that the surfac 0
whi ch the nortar-type adhesive has been applied is opposite, i.e., facing

t he upper surface of the uncured nortar. The netal nold is vibrated so that
the uncured nortar 30 is densified, i.e., dgngely tanped-down, whereby the

| ayer of foanmed material is bonded to the nortar by the nortar-type

adhesi ve. The uncur d@YRsr Phr faanedheateryal | whieh gire cimigredmsre boakdeghi ch

are joined or bondeddgegtheharar @hbACBt 81 pp&@CErdm OMRd Mo 1P Wl £ telet he
cover sheet being attached to. the nqatﬁ%. The uncured nortar 18 e
tner

.uncur ed
then cured in the cﬁngrsﬁggﬁtiHe ng5apFaghe the dpqured grogtar. T
Her ei nafter, preferuaduestdondbrearsisf thép cuwedtimnthe |dovea dieerti Hadai n
detail with ref%@en$qagg nge?cgggpagxéngog&gmﬁngs. 10 Figure 1 is a
e

per spective view of "a conposi oard according to the present invention,
with the synthetic resin cover sheet renoved fromthe conposite board. 15

Figure 2 is a vertical cross-gegbinaste¥|Pteferred embodiments of the
invention will be described in detail with reference
to the accompanying drawings.

10
Figufé 1l is a perspective view of a
composite board according to the present invention,
i~; with the synthetic resin cover sheet removed from the
composite board.
15

Figure 2 is a vertical cross-sectional view
taken along the lines II-II in Figure 1.

Figures 3A to 3E are sequential views, in
20 cross-section, showing the manufacturing process of a
first embodiment composite board.

Figure 4 is a cross-sectional view showing a
composite board manufactured by a second production
25 method. '

With particular reference to Figure 33,
reference numeral 1 denotes a mold 1 forming a cavity
having a patten P on a bottom surface thereof which is

30 .representative of the pattern D that is to be
impreésed on the surface of a layer of mortar M
(Figure 1). Unevenness of patterns in the mold is



taken along the lines Il-11 in Figure 1. Figures 3A to 3E are sequent.i a

Vi , 1n 20 cross-section, show ng the manufacturing process of a first - )
@ i ment conposite board. Figure 4 is.agcLoss-sectional viem/shomjng\gk ¥
t site board manufactured by a second production 25 nmethod. Wth

particular reference to Figure 3A, reference nuneral 1 denotes a nold 1
formng a cavity having a patten P on a bottom surface thereof which is 30
representative of the pattern Dthat is to be inpressed on the surface of a

| ayer of nortar Figur vepness, of ter o dis

i nver sed fron1th5¥g5?g§a?f%$n§h%f P E# %EB r%h ﬁﬁer over sheet 2

of a synthetic mestavuM. medecouér hsiveefg %1 gfata mmma:peretshatous

substantially CB&ES?P&Edﬁa$9néh§ q_ ré%HféHE%%ftﬁJEBéﬂﬂ éh%f&ﬂﬂyaced on
he cover 05

the inner surface o eet 1s ma arigd
hydr ophobi ¢ syntREFEEPP LS nERstidckinemits ace i the maldihyis chl ori de

(PVQ), pol ythyl pngcé®Eon ’('Jhélhmm@ﬁ%umwétdﬁﬂﬁxe( Hd19) .1.0r Miee ddves. The
t hi ckness oh thehco er_she ? f W t hi thqira of fr q{g 03 to 1 nm and
10 Suffici oRP tSPREFntsiREqE 0 Hibtgis h¥asg 1% AitFieFifse a mol d

havi ng the sanereaipeussshéat mﬂterﬁalnﬁubm.%ﬁupdkywﬁmmdfaﬂﬂunadmhe cover
sheet 2 by VaCUHﬁV&9rnb@ﬂyt@yi£ﬁ%rq$é5 1ﬁ$?&u1 4g¥rgyﬂ§yfégnémth a high
flow property (as gg??ugg t#gl?gka chﬁzfﬁhlckness of the cover sheet
is within the range of from 0.03 to 1 mm, and
10 sufficient to maintain its rigidity. It is desirabie
to use a mold having the same shape as that of the _
mold 1 and to manufacture the cover sheet 2 by vacuum ;.}
forming in the mold. The uncured mortar 3, with a
high flow property (as measured using a cone-shaped
15 cup by the slump test according to Japanese Industrial
Standard Al1101), is then poured into the caVity formed

by the cover sheet (Figure 3C).

When uncured mortar with a low flow



5 cup by the slunp test according to Japanese Industrial Standard A11d),

i's theh poured into,thefcavity formed -by the cover sheet (Figure 3C). Wer
uncured nortar with a low flow *-9- propegty is poured, the time interin?)
§origuring.the nortar can be shortened, however, the appearance of the
surface of the nortar becones poor.) A ready-nade | ayer 4 of a foaned
synthetic 5 resinous material as a. backing material nmade from e.g., foaned
pol ystyrene, or the like, is placed on the upper surface of the uncured

mortar 3 (Figur ep:?c%elr{&e 1@' %bujre'ds \é:'fhté; Gk élglaﬁl Vi dy aédf‘ﬂu@pﬂ?é at us

(not shown),- and oard oaned yrene is 10 ~ pl aced
under pressure f mnt@t;omrs@et WQW%CMWﬂﬁm aﬁth @R%ﬁﬁﬁf‘%vﬁﬁt@? orm

a densified HBSSsdyf%dguafﬁﬂﬁéﬂmafﬁhf3Héughégﬁfdﬁfm)tO and is bonded to
the styrof oamboard 4. The uncured nortar t he styrofoam board 4,

whi ch are bonded together, are renmoved, by 15 using a vacuum cup or the
li ke, from t he m)l d 1 wtha meaziw-aradmaeayai i4 lofatd afdemed s ymchetiour ed

nortar. The np r t he I #ag .
veneer boar dcé) ﬁ#?%amid llag' c%t?;)eag%e%l trié%ure rmreff%érggljg :
covered by the cewa- ,Zdoa@tﬁs?etpﬁml?@% mlﬁr@mobﬂée:prkﬁ)éﬂe%e%wfbp%

‘the conposite boapfhdr WAt # e UHIELEorddwS3 (Figuid Wm | t yrigé
‘patterned cover sheets 2 arﬁéfrOVI ed, conp05|te boards_c

nass- pr oduced by“ﬁ§1 d’é§ﬂ rated, using a vibrating appé&gkus (not
shown), and the layer or board of foamed polystyrene is

10 placed under pressure from above so that the uncured
mortar is tamped down to form a densified mass. The
uncured mortar 3 thus conforms to and is bonded to the
styrofoam board 4. .The uncured mortar 3 and the styrofoam
board 4, which are bonded together, are removed, by

15 using a vacuum cup or the like, from the mold 1 with
the cover sheet still attaChed to the uncured mortar.
The composite board is then placed on a support 5 made
from, e.g., veneer board, or the like, and is cured.
since'the uncured mortar 3 is covered by the cover

20 sheet 2 having a hydrophobic property, slipping the
composite board from the mold is quite easy. Thus, if
a plurallty of patterned cover sheets 2 are provided,
comp051te boards can be mass-produced by using a 51ngle

_ "~ mold. Since curlng of the uncured mortar does not take

v 25 place in the metal mold itself, as in the prior art,

the utilization factor of the mold is greatly increased.

In the present invention, a high-rigidity metal mold is

preferably used that is capable of withstanding intense

vibration and high pressure used in the manufacturing
30 process.

The foregoing description is applicéble to
the case where the surface of the layer of foamed



nDId Since curing of the uncured nortar does not take 25° place in the

Rtal nold its
-'greatly i nc
I's preferably
hi gh pressure

description is applicable to the case where the surface of the |ayer of

f oaned - 10-
hydrophilic pr
uncured nortar

elf, as in the prior art, the utili'zation factor of the nold

reased. In the pr esent inyeg ion, a high-rigidity netal
used that is capable of wths
used in the manufacturing 30 process. The foregoing

synthetic resinous material 4 is porous and has a

SRRy 0 e BB S BT it " e

prior art, 5 whgdrbphidicf prepefrty,bear dhaft: fl(tarhmt Sy ddoal ibndigI0us _
ﬁ@BgEthngl@gﬁtiehnﬁ AR #%r&% %rtyﬂo ;B And noi sture

material 4 is
will rise to t

order to ower c

the layer of f

oun ayer betmeen

55FEAOUFnRALEEd e d ASuSTORS, 2R4 Das Ry

tandi ng i ntense vibration an

old »

cdred Tortar '3 %nd the board
4, and thus suBesanibeg ynr wec@rpld@cmamm mg thed rfofdre o Histmvedrt + hem
REEn! RReaBayeaBeoblem pohed Qe QuaiePisYHd g Method is
utilized. A nortar- té pe adhesiive § is applied on one ?{ t he s rfaces of
er 4 is

In

placed on the ppppersy:;f babblkst hedumolsathradmidl Tise s:w:rtme manner t hat
bmhagggheagggegle %elg%s tl?a%e %Qx@e'de?rgr}a(}pgosa%d tt%the upper

the surface to
surface of the

10

15

20

25

30

ancur ac ng of
board 4, and thus substantlally reduce the bondlng

property between them.

In order to overcome the above problem, the
following produetion method is utilized. ‘A mortar-type
adhesive 6 is applied on one of the surfaces of the
layer of foamed synthetic resinous material 4, and the
layer 4 is placed on the upper surface of the uncured
mortar 3 in such a manner that the surface to which the
adhesive has been applied is opposed to the'upper
surface of the uncured mortar. 'Plécinq of the board 4
on the uncured mortar may be effected after the

‘adhesive 6 has partially hardened or has fully hardened.

The remaining manufacturing processes are substantially
the same as that in the first example. In this case,
bubbles and moisture riSing through the uncured mortar
layer engage the partially or fully hardened:edhesive‘
layer. However, since the adhesive layer_is porous,
such bubbles and moisture are absorbed within the
adhesive layer and do not reach the undersurface of the
board 4. Thus, when hardening of the uncured mortar 3
is completed, a composite board in which the cured
mortar and the layer of foamed synthetic resinous

material are firmly bonded with each other, is obtained.



on the uncured nortar may be effected after the 20 adhesive 6 has e
partially hardened or has fully hardened. The remai ni ng manuf act uri ng Qﬁ)
processes are: substantially the sane as tHhat 13 the first exanple. In this
‘case,s bubbles and noisture rising through the uncured nortar |ayer engage
the partially or fully hardened adhesive 25 |ayer. However, since the
adhesi ve |l ayer is porous, such bubbles and noisture are absorbed within the
~adhesi ve | ayer and do not reach the undersurface of the board 4. Thus, when
har deni ng of the uncured noriig &Pqve dafsirddes, téecéﬁﬁésWPE“b&B?dehdmhlch
the cured 30 nortard athe tsym e afesfinaed ey shbeti Garestheusamat eri al

are firmy bonded h ot elotq t ai he, a Qe descri bes the
case when the nol oﬂan%!ﬁlflsg Ipe t|icvsergisjl ndég'%ve%helf_t %Hg e'thec8ane
patterns, respectiBmIAr HUMbvﬁwfthlemﬁefd@@u@@@?ﬁﬁﬁVarSha§hsufthe|ent flow
property, so that dé@lﬂﬂf'ﬁﬁ%éﬁﬂ&f&h@n sullFaRl bacenef uhEﬁrH&C!rlB?@aim”ar

05 n be atta rel atively gentle vibration and
preggure, ¢§ ‘i&vg %&ﬁﬁi oY &P W&éﬁyatHP&ﬁtAHHIYhEeBQEFern to be

| npressed are S|np&xhr&Midﬂmunikﬁdmwpﬁessmn@f olre itotae sbeer dheébgishe
A hon o (g eye ! RRaS i AR 5 1-) 36°08" dRfireLlgaNaEL or b OF

the surface of the np be neg arti cu d'can be a
flat mold having rﬁi%ﬁ&anﬁP|W¥%Qf¢qﬁﬂﬁﬂat§QMf&éeth¢h9§verh§hﬁ§FddﬂslmSed as

the holding frane §y dgifl icamalonsREelvibration and pressure can be
10 disregarded, the pattern on the surface of the mold
- can be negligible. 1In particular, the mold can be a
flat mold having no pattern in its inner surface.
i_; Thus, the mold is used as the holding frame for the
cover sheet.
15 _

After the composite board is completed; if
the cover sheet 2 is not removed from the composite
board until it reaches the installation site, soiling
of the composite board can also be prevented during

20 shipping. If the cover sheet is removed before
shipping, the cover sheet can be reused in the
manufacture of additional composite boards.

" As can be readily understood from the
25 foregoing description, in the manufacture of the
K,/ ' composite board of this invention, the surface of the
uncured mortar can be removed from the metal mold in
an uncured condition and without spoiling the patterns
impressed on the mortar surface. This results in
30 enabling the mass-production of composite boards.



‘}
15 After the conposite board is conpleted, if the cover sheet .2 is not
ved fromthe conposite board until-it reaches thé‘installation site,
4i’L i'ng of the conposite board can also_b%éptevented during 20" shipping  lf s
the -cover sheet is renoved before shipping, the cover sheet can bé reuséﬁ
in the manufacture of additional conposite boards. As can be readily
understood fromthe 25 foregoing description, in the manufacture of the
conposite board of this invention, the surface of the uncured nortar can be
renoved fromthe nmetal nmold in an uncured condition and w thout spoiling
the patterns i nBieesethenlaher nof t foamed fsicethe tin srasdqnguss mate®@G adnabl i ng
the mass- producisofoRled O8pophd uROR P mor tar e drdr @ dringd At OF oamred
synthetic resinous material IS bonded to the uncured mortar bef ore curing,
t he bondi ng pr opeRE¥ng sPRAPEY BYidt hiPuERFa Hbk Iy o Funthararendiify theoperty
deteriorates bypraad€hseprOpaity 0dGte SLEF 18 B R VR tbndat ibasi,nproved
by using a 05 nort sive, bet ween the uncq;qp nor. aragnd t he

u @r-txge adhg erty .can rov usin
f oaned synthetLE FRSPREADAF gPTOPErty can fe, jpproved DY &
’ 05 mortar-type adhesive between the uncured mortar and

the foamed synthetic resin board.



"1. A method of producing conpositergggig§_g§~ggﬂpLLsLng a layer of a
cenentitious material having a pat n on a surface thereof and a Iayer,ﬁnﬁ
a foamed material- that i s bonded t-hgg l(lmnmm“liconpri sing the st ek
‘of w¥acing.-a cover sheet of synthet 'GH‘““H““ Mhterial on an inner

surface of a high-rigidity nmold having & cavif'y; ®*said cover sheet having a
t hi ckness sufficient to maintain rigidity, a pattern generally the sane as
the pattern that is to be i.npressed on the surface of the | ayer of
cenentitious material and 15 a shape generally corresponding to the inner
surface of the nold; packing uncured cement@EAINME material into the cavity
formed by said cover sheet; pressing a generally planar board of a 20

f oamed synthetic resinous material onto an upper surface of the uncured
cenentitious nmaterial layer; vibrating the nold so that the uncured
cenentitious material is densified and so that the board of foaned nmateri al
i s bonded to said 25 cenentittous® MREIIRICE REAGIMSIGT: IFOmMPRSHLRJboards

fhe Cover sheet "bel e or t Senedt (ot T Uncur o oraenprt; eRdEdE ARyt A",
curing the uncured patberntooud sutfadenltliereof antid a- layer of a foamed
' -material that is bonded thereto, the method comprising
the steps of.
placing a cover sheet of synthetic resinous
10 material on an inner surface of a high-rigidity mold
having a cavity, said cover sheet having a thickness
sufficient to maintain rigidity, a pattern generally
the same as the pattern that is to be impressed on the
surface of the layer of cementitious material and
15 a shape generally corresponding to the inner surface
of the mold; | ' |
packing uncured cementitious material into
the cavity formed_by-said cover sheet;
pressing a generally planar board of a
20 foamed synthetic resinous material onto an upper
surface of the uncured cementitious material layer;
vibrating the mold so that the uncured
cementitious material is densified and so that the
board of foamed material is bonded to said
25 cementitious material;
removing the uncured cementitious material
and the board of foamed material from the mold with
the cover sheet being attached to the uncured
cementitious material; and

30 curing the uncured cementitious material in



the cover sheet in a place q%hgi_Lﬁgﬂ,Lhe_ﬁekdf 2. A nethod as clainmed in
Claim 1, wherein the cover sheet has a thickness of from-0.03 to 1 mm 05
3.@ net hod as clainmed in ei m ‘““‘“\ Hﬁdi ng clains ihcluding the o

of applying a nortar- typa m board and pl aci ng t'he board
on the upper surface of the uneuréd terdentitious material in such a nanner
that the surface to which 10 the adhesive has been applied is facing the
upper surface of the uncured cenentitiausyqraterial. 4. A nethod as clainmed
in Claim3, wherein the adhesive has at |east partially hardened before 15
pl aci ng t he boatHeopovéer ﬂM@@#eﬂi@emﬂadqiqhnennﬂhamiamﬁ molA.net hod as
claimed in daim3 or Clajm4 re n the foa rlal S snnoth and
hydrophilic. 20 6. A nethdt a3 ’E? oaﬁ nejaﬁﬂ?‘egemo
the foamed mateth@l cbPePOSRESE ML Ny WI¥NAdds oD from 0.03 to/1 mft,MEL hOd
as claimed in any one of the preceding clains, wherein the cover sheet is
of a hydrophobic resinous material. 8. A nethod as clainmed in Caim?7,
wheral 1,30 e resi nous gt el i Hetto eésﬁca A PTP YLD g ene 15 -
chl ori de, yet hyl ene or™ hi gh T npac S

preceding claims 1nc1ud1ng the step of applying a

mortar-type adhesive to the board and placing the
board on the upper surface of the uncured cementitious
material in such a manner that the surface to which

10 the adhesive has been applied is facing the upper

surface of the uncured cementitious material. U

4. A method as claimed in Claim 3, wherein
the adhesive has at least partially hardened before
15 placing the board on the uncured cementitious
material. _ | _
S. A method as claimed in Claim 3 or Claim

4, wherein the foamed material is smooth and

I g ¥REEEAN wherein

4

hydrophilic.
20
6. A method as claimed in any one of Claims
1 to 4, wherein the foamed material is porous and ;~;
hydrophilic.
25 7.. A method as claimed in any one of the

preceding claims, wherein the cover sheet is of a

hydrophobic resinous material.

8. A method as claimed in Claim 7, wherein

30 the resinous material is selected from polyvinyl



9. A nethod as clained in any one ef—the preceding claims, wherein the nold
“and cover sheet 05.have the same pattern. 10. A nethod as clained in an

.one-of Clains 1 to 8, wherein the nﬁlmmﬂﬁlm,m” d which does not h a
“desi¥gn pattern in’its inner surface:JiW A _ as claimed in Claim
10, wherein the cover sheet has a thickness ffroh 0*3-to 0.6 M 12. A
met hod as clainmed in any one of the 15 preceding clains, wherein the nold

is a high-rigidity metal nmold. 13. A nethod_as clained in any one of. the
precedi hg cl ai ns, wherein the cover sheet ~hds Been 20 formed by vacuum

formng in the nol 4 q alped im1 stantially
as hereinbefore dé§g¥%ﬁbéﬁwgﬁﬁg%gpgﬁgﬁkeb?ﬁ #Pgugééég%ngggsggPt6§3E. 25
15. A nmethod as clained in Caim3 and substantially as herei nbefore
described with reference to Figur site board

4 0 , ., 16. A
whenever prepared by a nethdd a?‘%F&Pﬁédaﬁncéﬁ§m89e18fa?ﬁe°%$g§€dyﬁb

d ai ns. preceding claims, wherein the mold and cover sheet

05 have the same pattern.

10. A method as claimed in any one of Claims
l to 8, wherein the mold is a flat mold which does not

have a design pattern in its inner surface.

10
iv; 11. A method as claimed in Claim 10, wherein
the cover sheet has a thickness from 0.3 to 0.6 mm.
12. A method as claimed in any one of the
15 preceding claims, wherein the mold is a high-rigidity
metal mold. '
13. A method as claimed in any one of the
preceding claims, wherein the cdver sheet has been
20 formed by vacuum forming in the mold.
U l14. A method as claimed in Claim 1 and

substantially as hereinbefore described with reference

to Figures 1,2 and 3A to 3E.

25
15. A method as claimed in Claim 3 and
substantially as hereinbefore described with reference
to Figure 4.
30 16. A composite board whenever prepared by a

method as claimed in any one of the preceding Claims.




