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Tndex at acoeptance:

- tic is plaster.
facture of complete floor to ceiling plaster.

' wall slabs. However, these slabs, because.

. board have somé . weaknesses.
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COMPLETE SPECIFICATION

Improved Building Board

1, JuLws Winiam  Erisceer, of 28

" Kingsway, Nedlands, in the State of Western

Australia, Commonwealth of Australia, Aus-
tralian Citizen, do ‘hereby declare the inven-
tion, for which I pray that a patent may be
granted to me, and the method by which it is
to be performed, to be particularly. described

. in and by the following statement:-—

K ?_:; 10.
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CTHIS INVENTION relates o o2n im-

.proved building board -and particularly to an -
improved buiiding Board which is self-sup- .
- porting and has load-bearing properties and

further which: can be-used.in the construction

" of a non-modular flush wall or ceiling.

~ In most technically advanced countries, a
few  decades ago,-‘walls consisted of solid

. brick, or stud walls-lined on both sides with

suitable sheets. The introduction. of rein-

forced concrete construction on the one hand,

and on the other the péed for saving on on-site.
labour, has produced -a wide range of new
wall constructions. = However, no wall panels
have yet been developed which are relatively
light, "but have substantial strength without
additional frame construction, and which can
be joined with the- minimum of site labour
into a non-modular -flush wall construction.
The basic problem with a. non-modular flush
wall construction ® is_ that the -material used
must be practically -dimensionally inert_after
manufacture.  The only cheap material in
the building trade which has this characteris-
This' has led to the manu-

of the fragile nature of the plaster material,
have proved in practice to have imperfect
joints, susceptible t¢ developing cracks which
are hard to fix. “All the known types of
Walls con-
structed of reinforced concrete, concrete
blocks, - plaster blocks or thick wood-wool

- cement slabs have: also been used and are
* [Price 45, 6d1]

“Price 55 0d.

interstitial spaces -in the central core and an

relatively cheap. However they do not re-
sult in any substantial reduction of the on-
site labour nor are they. suitable for prefab-
ricated  plumbing and/or electrical wiring.
Some reduction in on-site labour require- -
ments can be achieved with what are known
as ‘removable partitions consisting of chip
board or plastic foam lined on both faces with
ashestos cheeting, plywoed or laminated plas--
tic sheeting and supported in a wooden or
metal frame. Such partitions arc usually
expensive and are of a modular nature with
all the advantages and disadvantages of such
sysiems. _ .

It is an object of this invention to provide
a building board which is self-supporting or
load-bearing, and is economical to- manu-.
facture and erect. - o

The invention resides in-a prefabricated,
self-supporting, load-bearing building board

consisting of a central core of a. foramin- -

ous material having resistance to shear loads,

. an intermediate plaster layer of high com-

pressive strength firmly bonded to both faces

£ oat ~ 1 o~ T M
of the ceniral corc by peactration into the

outer layer of paper or ‘card of high tensile
strength bonded to each intermediate layer, -
cach of said paper layers being pretensioned
by being applied to said plaster layers whilst
the plaster layers are still wet. .

The central core may be woodwool cement
or other foraminous materials such as ex-

" panded polystytene or polyurethane foam may

be used. Other suitable foam-like materials
include foamed plaster, foamed concrete and
vermiculite plaster. The foraminous material

“'from which the central core is formed should

have sufficient strength to resist shear and to
hold the intermediate plaster layer as well as
the other required properties such as thermal
insulation, light weight and fire. tesistance.

" Date of Application and filing Complete Specification: 3 June, 1966.
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" face' between the layers ruptures.

The materials specified' above have these pro-.

ertics: to some degree. _ _
The. .type of bond  required between the
various: layers of the board should be such

" that the material of one or more of the layers

should rupture before the bond at the inter-
Thus
when the plaster is applied as the intermedi-

O e liyer to both faces of a central core
10

formed - from woodwool cement the . plaster

- penétrates into the interstitial spaces in the
" woodwool cement thus forming a firm' bond
_-betweén the woodwool cement and plaster.
Likewise, when paper is applied to wet plas- -

ter there is a firm bond between the plaster

" .. jand the paper when the plaster dries.

- In another form the invention resides in a.

“method -of producing a building board which

comprises feeding a slab of foraminous
material between rollers, applying a slurry of

the plaster flows into the' surface or outside
cavities in the slab and becomes firmly bonded
thereto, applying an outer layer of paper or
card having' a high tensile strength to the

wet slurry on both surfaces of the slab and
. allowing or causing the intermediate and outer

layers to dry.

In one specific embodiment of the inven-
tion, there is provided a building board for
use in the erection of partitions or Ioad-bear-

ing walls baving a core manufactured by

known methods, of woodwool cement, which
‘consists basically of wood shavings bonded
together with portland cement, plaster of paris
or magnesium oxychloride, . To achieve the

*. necessary bond, the wood fibre is pretreated

with chemicals such as sodium silicate, cal-
cium chloride or the like. : _
The core is manufactured in slabs of de-

provided along two longitudinal edges of the

slabs to enable the slabs to be joined in edge- .
relation with. known tongue-and-

to-edge
groove joining arrangements. -

A layer of plaster material is applied, in
a' wet condition to both surfaces of -each slab

" and surface imperfections or cavities, which

are normally formed in the woodwool cément
slabs, are filled with the plaster material so
that the plaster layers become integrally
bonded to the slab. - :

The plaster layers are .applied as even,
smooth layers, and while the plaster material
is still wet, an outer layer of a heavy paper.
or card, is applied to the surface of each
layer in the wet state and bonds strongly to
the plaster layer so that, when dry, it forms a
prestretched layer which has a high tensile
strength. N '

The surface of the building board adjacent

t0 ‘the longitudinal edges thereof is recessed

to- accommodate a jointing strip when two
boards are to be flush jointed so that a smooth,

" edges of each. board.

.Grooves are

“ticular application.

unbroken surface results. The jointing strip -

may consist of reinforcing gauze bedded in
plaster of-& paper strip similar to. the general
surfacing material of the board fixed in posi-
tion with a sgitable adhesive.

A board having the specific features des-
cribed above is shown in the accompanying
drawing which is a fragmentary section
through two boards joined together. The
woodwool core 1 of each board is provided
on cach surface with a plaster layer 3 to
which is bonded a paper layer 4. The two
boards are -joined together by a bridging
piece 2 acco_mmodatef in aligned longitudi-
nal grooves 6 formed in. the longitudinal

the surface of each board adjacent the longi-

‘tudinal edges is recessed to accommodate a

joining ‘strip ‘5.’ : . :
- A finished board may be manufactured to
any desired dimensions to provide a load-
bearing building board, a sclf-supporting par-
tition or a ceiling slab.

‘In the preferred ‘method of . manufactur-

ing the building board according to the in-
vention, a
grooved edges is supported by rollers engag-

- ing in its grooved edges and plaster applied

to both faces of the slab so that the thick-
ness is the same on both sides, and the paper
lining materigl is applicd simulkancously to
the plaster material, - S

It will be appreciated that board made
according to the invention enables complete
walls or partitions to be erected quickly and
cheaply and without any imperfections or

‘lines which other types of building boards

produce. . The recesses in the longitudinal
surface edges of the board of this invention

: . which facilitate flush jointing of the board
sired dimensions and may be from one inch -
" to three or four inches thick.

are of a depth such that -a jointing strip,

‘when affixed across the join between. abutting

board sections,. is perfectly flush with the
surface of the board sections. :
- It will also be noted that the thickness of

- the plaster layers may be as desired for par-
i For a typical wall board,
~however, of say about 2}” thick, the. core

would be approximately 2” thick, the plaster

Jayers -approximately 3/32” thick and the
- p;per lining' would be approximately 1/32” .. -
“thick,. .~ o

The economies of the new plaster board

.can be appreciated when it is realised that

paper faced plaster board which is normally

‘fixed to both. sides of a stud wall is recog-
;mised as the cheapest type of flush wall con-
_Struction -in most countrics. and at least this

is the case in Australia, the United Kingdom,
Germany and the United States' of America.

- Whilst such a.wall is lined with two paper

faced plastef boards and thus contains four
layers of paper and two thicknesses of plaster,

the board of the present invention consists of -
only two ldyers of paper and two layers of

As described above

woodwool cement slab having -
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" boards (in

-plaster of slightly less-'thickness than in the
plaster board. .. If it i5 -assumed that the
olved in .producing the board of the
ntion ' is ‘identical to the costs in-
“producing two paper faced plaster -
fact, it is less) the board of the
present invention would still have a cost

" advantage because it required less materials

(in most countries woodwool cement slabs cost
less- than the equivalent area of stud wall
construction).  To this advantage must be
-added the fact that the erection of the boards

- of "the present invention and the flush joint-

35

t a5

50

ing thereof involves less labour than the erec-
tion and: flush joining of plaster boards on
a stud wall. . - , _
' The board of the present invention has
-dimensional -stability and can be manufac-
tured to- close tolerancés. This is believed
-to be due to the intermedjate plaster layers
which do not-expand or: contract to any sig-
nificant extent after the manufacture of the
board. . This reduces the amount of on-site
labour for the erection of the board and.also
enables prefabricated ' phimbing and/or elec-
‘trical installations to be incorporated in the
boards where required.” .. ' .
The advantages of using paper as the
outer: layer can be stated as follows:—
" Firstly, when the paper is applied it be-

comcs wet, and when. it drics it becomics a

* prestretched surface. . .Secondly, the paper

surface is a considerably truer surface than
can be achieved with -plaster alone, and a
surface which is very good as a base for paint-
ing.” Thirdly, the paper has a big: advan-
tage.. in' eliminating scuffing, transpott and
bandling damage which -is a big problem with
‘reinforced plaster partitions which have no
paper - surface.

of ‘plaster, these hairline:cracks (and also the
joints)- always reappear.dgain and again,

At this moment, thére are on the market
all over the world plaster slabs which are
self-supporting, and to- some extent load-
bearing. Many of these have hollow cores
or, in some cases, a vermiculite plaster or
foamed- plaster core, and the outside surfaces
are solid plaster, in some cases containing
some type of reinforcement, mostly hemp.
This  reinforcement is usually HEmited in its
effectiveness, because firstly it is not a rein-
forcement of great strength, and secondly it
is not in a prestretched position in the board,

and ‘being further inside the surface of- the .

board -its: effectiveness is: also reduced.
A: further advantage of using paper as the
outer layer is that the joints can be made

flush by -providing adjacent each edgé of the

panel a slight recess into which a strip of
paper ‘is placed with a ‘suitable adhesive to
bridge the joint between adjacent panels.
After painting the joint is'not normally visible,

The board of the present invention is

1,133,035

. These plaster boards are -
very oftén cracked, and because of the nature. -

-superior to the boards produced from plastic
foam cores lined on each side with asbestos
cement sheets, laminated plastic sheets or
plywood hereinafter referred to as plastic
foam beards for convenience. In the board
of the present invention materials which in
-themselves arecheap basic materials are
used and “which would be normally difficult
to handle and fix alone whereas the compon-
ents of plastic foam boards such as the asbes-
tos cement sheet can-be easily handled and

fixed. A plastic foam board has only the

characteristics of the materials of which it is
composed whereas the board of the present in-
vention has characteristics which are vastly
superior than, any of the characteristics of

“the individual matérials of which it is com- -

posed.  Plastic foam boards do not have a
high fire rating nor can they be used to pro-
duce a flush wall. ~Also they must always
be used in conjunction with some type of
frame because of their lack of dimensional
stability. T o
The results of some tests conducted by the
Department of Civil Engineering, University
of Western Australia, are set out below and
serve to illustrate the effectiveness of the pre-~
sent invention: =~ = -7 R

Test No. 1—Flexure Test on 5’ 10” span

cenirally loaded '
(2) Expanded - polystyrene core material
alone without intermediate plaster iayer

.or outer paper layer.. o
Dimensions of board tested—6" X2’ X
1”. No resistance full defiection under

- own weight,

-+ (b) Woodwool/cement core alone without
" intermediatc plaster layer or outer
paper layer. - Dimensions - of board
tested—6"X2'X1”.  Failure occurred
gtl 2 load of 70 Ib. and a deflection of

Z . - .

(c) Ceiling board comprising woodwool/

cement core with intermediate plaster

layer and 78 Ib. paper layer on each
face. Dimension of board tested—
6'X2'X1%".

;cﬁl of 270 Ib. and a deflection of

) .

Ceiling - board comprising. ex'par;d,éd

@

polystyrene .core with 3” intermediate .
plaster layer. and 78 1lb. paper layer

on each face,; Dimensions of board

tested—6' X2’ X 13" ~ First ~ crack
occurred at a.load of 120 1b. and a.

‘deflection of ¥”. Failure occurred at
zll%load of 185 Ib. and a deflection of

Test No. 2—Column Tests on 8 feet height
(a) Wall board consisting of expanded
polystyrene core 11” thick with an
intermediate plaster layer 3” thick and

78 1b. paper layer on each face, Di-

Fajlure occurred at a.
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mensions of . board _tested—8’X 2 X
2”.  Failure-occurred by crushing at
a load of 5600 1b.

(b) Wall. board. consisting of woodwool/.

cement core ~with an intermediate
plaster layer and outer paper layer on
each face.” "»Dimensions of board
tested—38’ X 2’ X2”. Failure occurred
at a load of 6270 1b. -

(NOTE—The board tested had a slight
bow and" it is believed that a straight
board would have withstood a substanti-
ally higher load before failure).

WHAT I CLAIM IS:—
(1) A prefabricated; -self-supporting, load-

bearing building board consisting of a central -

core of a foraminous:material baving resist-
ance to shear loads,-an - intérmediate plaster
layer ‘of high comptessive - strength firmly
bonded to ‘both faces.of the. central core by
penetration into thé ‘interstitial spaces in the
central core and an outer layer of paper or
card of high. tensile’ strength bonded to each
intermediate layer, each of said paper layers
being pretensioned by being applied to said
plaster layers whilst ‘the plaster layers are
still wet, o :
(2) A building board- as claimed in, Claim

1 wherein tongues and/or grooves are pro-
vided on two longitudinal edges to enable the .

boards 1o be joined. in edge-lo-edge relation-
ship. o

" (3) A building board as claimed in Claim
1 wherein the surface of the board adjacent
the Jongitudinal edges thereof is recessed to

-accommodate a jointing strip.

(4) A building board as claimed in any
one of the preceding claims wherein the fora-
minous core is woodwool cement. ’

(5) A building board as claimed in Claims
1, 2 or 3 wherein the foraminous core is ex-
panded polystyrene, polyurethane foam,
foamed plaster, foamed concrete or vermicu-
lite plaster.

(6) A building board substantially as here-
in described and as shown in the accompany-
ing drawings. : :

(7) A method of producing a building
board as claimed in any one of the preceding
claims which comprises feeding a slab of
foraminous material between rollers, applying
a slurry. of plaster to both surfaces of the
slab so that the plaster flows into the surface
or outside cavities in the siab and becomes
firmly bonded thercto, applying an outer

“layer of paper or card having a high tensile

strength to the wet slurry on both faces and

- allowing or causing the intermediate and

outer layers to dry.

For the applicants:
Aalon & d ~ v ket e d ” N W W -
WwiLSON, GUNN & ELLIS,

57 Market Street, Manchester, 1.

Printed for Her Majesty’s Sﬁa_ti_ojxierjr Office by the Courier Press, Loeamingtor Spa, 1968.
Published by the Patent OfF'xce,25, Southampton Buildings, London, W.C.2, from which copies may be obtained.
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mensions.; of board tested—8’ X 2" X
2", Failure occurred by crushing at
a load of 5600 Ib.
'-(b) Wall board " consisting of ‘woodwool/
" “cement core. - with .an
s plaster ‘layer:and ‘outer ‘paper layer on
- each face.”.' Dimensions of board
- tested=8/ X 2" X2”.
‘at'a load’ of :6270"1b.

. bearing building board consisting of 2 central
- core’ of a foraminoiis material having resist-

layer “of - ‘high compressive strength firmly
bonded “to both; faces: of the central core by
. ‘penetration into ‘the interstitial spaces in the
* central core and’an outer’ layer of paper or
card of high tensile strength bonded to each
‘intermediate layer, each of. said paper layers
being pretensioned: by ‘being applied to said:
‘plaster layers . whilst-: the ‘plaster layers are

2 A bulldmg

2

25

ard as clanned in Claim

3'0 .
boards 10 be - ;omea ‘i eagc-Lo-cugc relution-
%shxp

“intermediate

Faijlure occurred

- lite

lO‘-j,__...'(NOTE—-Th board ‘tested had a slight
' "believed that a straight
board wouldahave withstood a substanti--
: ally h:gher load hefore faiture).
oo WHAT 1 CLAIM IS:—
15 (1) A prefabricated, self-supportmg, load-

-ance to. shear -loads, an_intermediate plaster

1" wherein tongues. and/or grooves are pro-
‘wded on:two longxtudmal edges to enable the -

(3) A building boaﬂ as claimed in Claim
1 wherein the surface of the board adjacent
the longitudinal’ edges thereof is recessed to

‘accommodate 2 jointing strip.

4 A bmldmg board as claimed in any
one of the precedmg claims wherein the fora-
minous core. is woodwool cement.

(5) A building board as claimed in.Claims
1, 2 or 3 wherein the foraminous core is ex-
panded polystyrene, polyurethane foam,
foamed plaster, foamed concrete or vermicu-
plaster.

(6) A building board suhstantxally as here-
in described and as shown in the accompany-
ing drawings.

(7) A method of producing a building

- board as claimed in. any. one of the preceding
~claims which' comprises feéding a slab of

foraminous material between rollers, applying

-a slurry of plaster to both surfaces of the

slab so that the plaster flows into the surface
or outside -cavitics in the siab and becomes
firmly bonded thercto, applying  an outer

" layer of paper or card having a high tensile

strength to the wet slurry on both faces and
allowing or causing the intermediate and
outer layers to dry.
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