EP 1017 552 B1

) oo e IR BT
(19) o European Patent Office

Office européen des brevets (11) EP 1 017 552 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntcL7: B28B 1/16, E04C 2/04,
of the grant of the patent: E04C 2/30, B28B 7/22,

14.07.2004 Bulletin 2004/29 B28B 7/24, B28B 19/00,

(21) Application number: 98939987.8 B32B 13/04
(22) Date of filing: 28.08.1998 (86) International application number:
PCT/AU1998/000706

(87) International publication number:
WO 1999/011442 (11.03.1999 Gazette 1999/10)

(54) BUILDING PANEL AND METHOD AND APPARATUS OF FORMING SAME
BAUPANEEL SOWIE VERFAHREN UND GERAT ZU DESSEN HERSTELLUNG
PANNEAU DE CONSTRUCTION ET DISPOSITIF PERMETTANT DE LE FABRIQUER

(84) Designated Contracting States: ¢ MUNN, Robert Lawrence
ATBECHCYDEDKESFIFRGBGRIEITLILU Killarney Heights, NSW 2087 (AU)
MC NL PT SE * STORY, Robert
Designated Extension States: Lovett Bay, NSW 2105 (AU)

AL LT LV MK RO SI
(74) Representative: Higgins, Michael Roger
(30) Priority: 29.08.1997 AU PO886497 A.R. Davies & Co.

24.04.1998 AU PP318198 27, Imperial Square
Cheltenham Glos. GL50 1RQ (GB)
(43) Date of publication of application:

12.07.2000 Bulletin 2000/28 (56) References cited:
EP-A- 0 437 672 AU-A- 6 282 690
(73) Proprietor: BORAL RESOURCES (NSW) PTY AU-A- 7 820 375 FR-A- 1424775
LIMITED FR-A- 2139 218 GB-A- 1 153 281
South Wentworthville, NSW 2145 (AU) GB-A- 1278 322 US-A- 3 809 516
US-A- 4 191 521 US-A- 5209 968

(72) Inventors:
* MOSES, Paul, Russell
Cronulla, NSW 2230 (AU)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1017 552 B1 2

Description

[0001] The following invention relates to a method
and apparatus for forming a building panel. The inven-
tion also relates to a building panel.

[0002] Lightweight concrete building panels are
known. Such panels are produced in a raw, unfinished
condition for installation. After being installed into a
building under construction, the panels are rendered or
otherwise coated to provide an acceptable surface fin-
ish. This process requires the labour of a skilled render-
er in applying the rendered finish with a trowel Further-
more, the strength of such known lightweight concrete
panels is not high.

[0003] Itis known from US 5209968 to place two piec-
es ofweb material into a pan on top of each other, pour
cement slurry on top of those pieces of web material,
vibrate the pan to secrete the slurry into the pieces of
web material; then take those saturated pieces of web
material and place them on top of each other in a mould.
A further core mixture is then poured into the mould and
on top of the saturated web material, the mould is vibrat-
ed, two further pieces of saturated material are placed
on top of the mould, and a flat plate is then added to
compress the mixture before the entire mould is again
vibrated.

[0004] From AU 7820375, there is also known appa-
ratus for the production of sheet material. This appara-
tus comprises two horizontal mould sections and means
for moving the two mould sections together to form a
mould cavity. A flowable settable material is laid onto a
surface of each mould section and partially set. The
mould sections are then brought together and further
flowable material is introduced between the first layers
of flowable material The sheet material is formed once
all the flowable material has fully set.

[0005] Another document, US 4191521, discloses a
method of moulding a panel, in particular a prefabricated
wall panel, apparatus for carrying out such method and
the products thereof wherein the panels are moulded in
a substantially upright orientation in moulds split along
the plane of the panel thereby enabling a large number
of panels to be moulded in juxtaposed relationship, and,
where required, a relief pattern to be formed in each ma-
jor face thereof and also, if required, a tongue to be
formed along one longitudinal edge of the panel and a
groove along the other.

[0006] Laying mould sections or baffles horizontally
requires a significant amount of area, and thus limits the
number of panels producible at any one time However,
re-orientating the mould sections or baffles produces
difficulties concerning mould section or baffle construc-
tion as well as reliable pre-coating of the mould section
or baffle.

[0007] Furthermore, arranging the mould sections or
baffles and organising the materials is time consuming.
[0008] Itis an object of the present invention to over-
come or substantially ameliorate at least one ofthe
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above disadvantages and/or more generally to provide
an improved building panel and a method and apparatus
for forming a building panel.

There is disclosed herein a method of forming a building
panel or panels, the method comprising the steps of:-

(a) applying a flowable, settable coating material to
respective surfaces of at least two baffles,

(b) placing the baffles in a substantially parallel,
spaced interrelationship,

(c) at least substantially filling the space between
the two baffles with a settable core material prior to
setting of the coating material and subsequent to
step b, and

(d) allowing the core material and coating material
to set;

characterised by the baffles in step (b) being
placed in vertical spaced relationship.
[0009] Alternatively, the baffles can be moved togeth-
er after filling the space with core material but prior to
setting of the core material and coating material.
[0010] Preferably, the baffles are moved apart and/or
separately removed after setting ofthe core material and
coating material so as to release the formed panel(s).
[0011] Preferably, the method further provides n+1
baffles in a parallel spaced interrelationship, between
which n panels are formed where n equals any integer
greater than or equal to 1.
[0012] Preferably, after the baffles are moved apart,
the panels are removed in a direction substantially par-
allel to the plane of the baffles by application of force
thereto.
[0013] Preferably, the baffles are located within a
mould box or supporting frame.
[0014] Preferably, the baffles are moved toward one
another by means of hydraulic clamping cylinders.
[0015] There is further disclosed herein an apparatus
to form a building panel or panels between baffles, the
apparatus including:

coating means operable to apply a flowable settable
coating material to surfaces of said baffles as said
baffles pass through said coating means ;

a supporting frame into which at least two coated
baffles are placed;

said frame having means to locate said baffles ver-
tically in a substantially parallel, spaced interrela-
tionship to define a minimum space therebetween,
and

filling means operable to deliver a settable core ma-
terial between each of said baffles to at least sub-
stantially fill said space as said baffles pass through
said filling means;

characterised by a first conveyor defining a path
along which the baffles travel and a second conveyor
operably associated with said first conveyor and adapt-
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ed to move said frame into position to receive said baf-
fles, the coating means being located along said path,
the supporting frame being positionable along said path,
and the filling means being adjacent said second con-
veyor

[0016] Preferably, each baffle is substantially hollow,
having a pair of spaced apart side sheets.

[0017] Preferably, each baffle has air inlet means by
which air can be injected to the space between the
sheets so as to outwardly expand the same under pres-
sure to assist in releasing the set panels from the baffles.
[0018] Alternatively, each baffle is solid. Plywood is a
suitable material for a solid baffle. The plywood can be
plastics coated. As a further alternative, the baffles can
be a composite of plywood, nylon, PVC and steel.
[0019] Preferably, the baffles have extraction engage-
ment holes to which an extraction device can be an-
chored for the purpose of applying force to the set pan-
els for removal.

[0020] Preferably, the supporting frame is formed up-
on a mobile structure.

[0021] Preferably, the mobile structure has one or
more posts to which clamping cylinders are affixed, said
clamping cylinders being associated with side walls of
the supporting frame.

[0022] Preferably, the side walls of the supporting
frame act as end baffles.

[0023] Preferably, the means for substantially filling
the space between the two baffles with a settable core
material includes a hopper from which there extends
one or more filling tubes, the hopper being mounted up-
on a frame and being pivotable about a horizontal axis,
the hopper being adapted to be raised and lowered such
that the filling tubes enter and are withdrawn from a
space between adjacent baffles while core material is
being delivered thereto by said filling tubes.

[0024] Preferably, means are provided to oscillate the
hopper horizontally, during vertical withdrawal of the
tubes and delivery of the core material.

[0025] Preferably, cleaning means are located along
said path and operable to clean said baffles as said baf-
fles pass through said cleaning means.

[0026] Preferred methods of the present invention will
now be described by way of example with reference to
the accompanying drawings which depict a preferred
apparatus for use in the method, wherein:

Fig. 1 is a schematic side elevational view of a
mould box or supporting frame having a baffle lifted
therefrom by means of a lifting frame, the mould box
or supporting frame shown with its end doors open,
Fig. 2 is a schematic elevational view of the lifting
frame of Fig. 1,

Fig. 3 is a schematic elevational view of the mould
box or supporting frame of Fig. 1 with the end doors
closed,

Fig. 4 is a schematic end elevational view of the
mould box or supporting frame of Fig. 1 with baffles
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in place therein,

Fig 5 is a schematic plan view of the mould box or
supporting frame of Figs. 1, 3 and 4 with the baffles
in place,

Fig. 5A is a schematic exploded illustration ofa por-
tion of the structure depicted in Fig. 5,

Fig. 6 is a schematic end elevational view of the
mould box or supporting frame,

Fig. 6A is a schematic exploded partial view of a
pair of baffles having a panel formed therebetween,
Fig. 7 is a schematic general plant layout,

Fig. 7Ais a schematic general plant layout of a mod-
ified plant,

Fig 8 is a schematic cross-sectional elevational
view of the plant layout of Fig. 7 taken at A-A in Fig.
7,

Fig. 9 is a schematic plan view of a conveyor layout,
Fig. 10 is a schematic elevational view of the con-
veyor layout of Fig. 9,

Fig. 10A is a schematic elevational view of a baffle,
Fig. 11 is a schematic elevational view of a spray
assembly and associated pumping apparatus,

Fig. 11A is a schematic elevational view of another
spray assembly and its associated pumping appa-
ratus,

Fig. 12 is a schematic elevational view of concrete
core filling apparatus,

Fig. 12Ais a schematic end elevational view of an-
other concrete core filling apparatus,

Fig. 12B is a schematic front elevational view of the
apparatus of Fig. 12A,

Fig. 13 is a schematic end elevational view of a
mould release system,

Fig. 13Ais a schematic end elevational view of an-
other mould release system,

Fig. 13B is a schematic end elevational detail of part
of the mould release system of Fig. 13A, and

Figs. 14 and 14A are schematic partial elevational
views of finished panels.

[0027] InFigs. 1to 6A of the accompanying drawings
there is schematically depicted a mould box or support-
ing frame 10. Mould box 10 has a pair of side walls 11,
a bottom 12 and a pair of solid end doors 13. Walls 11,
bottom 12 and end doors 13 define a cavity into which
a number of baffles 14 can be inserted.

[0028] The sides 11, bottom 12 and end doors 13 are
preferably fabricated from solid steel or other metal or
strong material. The end doors 13 are hinged at the bot-
tom edge thereof to the bottom 12. The doors open out-
wardly and downwardly as shown in Fig. 1. The baffles
14 fit neatly into the mould box or supporting frame 10
and divide the mould cavity into sections, i.e., individual
cavities between respective baffles into which building
panels are cast.

[0029] The internal length of the mould box or sup-
porting frame determines the panel length which is typ-
ically 2.6m. The internal height of the mould box or sup-
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porting frame determines the panel width which is typi-
cally 0.6m. The spacing between the inserted baffles is
set by means of spacers 22 which are typically 75mm
wide. That is, the space between the baffles is typically
75mm. It should be appreciated however that these di-
mensions can vary depending on the required panel di-
mensions.

[0030] As illustrated, the mould box or supporting
frame is situated upon a mobile base 20 has wheels 23.
A pair of posts 19 extends upwardly from the mobile
base 20. To each post 20 there is affixed an hydraulic
clamping cylinder 18. Clamping cylinder 18 cooperates
with one of the side walls 11 as shown in Fig. 5. The
opposing side wall 11 is affixed to the base 20.

[0031] Alifting frame 15 as shown in Fig. 2 has a pair
of hooks 21 at its lower extremities. These hooks 21 are
adapted to cooperate with individual baffles 14 for the
purpose of lifting the same out of the mould box or sup-
porting frame. The lifting frame 15 can be raised and
lowered by means of an overhead pulley system or
crane for example.

[0032] With reference to Fig. 6A, each baffle 14 has
a pair of spaced apart sheets 24 defining a space 25
therebetween. Sheets 24 are preferably steel or other
metal such as aluminium. The sheets are intended to
be substantially planar, though capable of flexing under
the application of internal air pressure to the cavity 25.
Each baffle 14 has an extraction engagement hole 16,
the purpose of which shall be described below.

[0033] In use of the apparatus as described above,
building panels can be fabricated as follows.

[0034] By use of an appropriate pulley or crane sys-
tem, the lifting frame 15 can be raised so as to raise an
individual baffle 14 from the mould box or supporting
frame 10. The baffle 14 can then have applied thereto
a coating. The coating as applied to the surfaces of the
baffles 14 is typically 3mm thick. However, this dimen-
sion can vary depending on particular applications. Typ-
ically, the coating is applied by a spraying technique,
typically using apparatus of a type, though smaller than,
spray guns used for concrete pool finishing and in the
mining industry and sold under the trade mark "Shot-
crete".

[0035] The coating material typically has a blend of
sand, cement, water and a cross-linking polymer emul-
sion. The coating material can also include supplemen-
tary cementitious materials. Typically, the cross-linking
polymer emulsion is sourced from National Starch and
Chemicals Pty Ltd. However, there are many other pol-
ymers available and suitable for use in the present proc-
ess. The emulsion is typically used as a concrete addi-
tive for repair and patching of concrete. The emulsion is
used as a partial replacement for water to give flexibility
and added tensile strength to the coating applied to the
opposed planar surfaces of the baffles 14. The cross
linking polymer emulsion is used as a partial replace-
ment for water to give flexibility and added tensile
strength to the spray mortar skin. Optional additives to
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the coating material include fibres, typically polypropyl-
ene fibres as used in concrete crack control, coloured
oxides, silica fume and flyash. The coating material can
be modified to suit any local materials or finished panel
requirements.

[0036] Irrespective of the emulsion used, the coating
material in general should display good adhesion to the
core material, good tensile strength, flexibility, water re-
sistance and provide a durable surface to the finished
panel.

[0037] With the end doors 13 in the closed position,
the baffle 14 is inserted into the mould box or supporting
frame 10. Alternatively, the baffles can be placed first,
then the doors closed to assist in aligning the baffles into
precise position. At this stage, lifting rods are also in-
serted into the end doors for the purpose of assisting
with removal of the panels after hardening. The spacers
22 are then positioned alongside the baffle. The coating
and inserting steps are repeated for the desired number
of baffles.

[0038] The clamping cylinders 18 are then activated
to force one of the side walls 11 toward the other until
such time as the spaces between the respective baffles
is limited by their engagement with the respective spac-
ers 22.

[0039] Whilst the sprayed coating is still fresh, the
core mix is added to the cavities between the baffles.
The mixture used for the core material typically has
sand, cement, water, an air entraining agent and a light-
weight aggregate, typically coated polystyrene beads,
possibly of the type known as BST. The core material
can also contain supplementary cementitious materials
and/or chemical admixtures. The air entraining agent
can be a commercially available admixture. The BST
material has expanded polystyrene, chemically coated
beads.

[0040] Whilst maintained in position, the wall panels
are allowed to cure, typically over an 18 hour period.
The coating material thus fuses with the core material
to provide a strong integral wall panel.

[0041] After curing, the clamping cylinders 18 are re-
leased so as to remove lateral pressure from the walls
11 and baffles 14. To assist in detaching the set panels
from the baffles, air can be applied under pressure to
the space 26 between the respective opposed sheets
24 of the baffles 14. As a result the sheets 24 will flex
outwardly, detaching the panels 17 therefrom.

[0042] Upon opening of the end doors 13, access is
gained to the ends of the baffles 14 and formed panels
17. A hand held pneumatic cylinder has a pair of hooks
is then used to push the individual panels 14 out of the
mould box or supporting frame. To this end, the hooks
on the pneumatic cylinder can be engaged with the ex-
traction engagement holes 16 at the ends of each baffle
14. A pushing element or foot of the cylinder is then en-
gaged with the end surface of the panel 17 to push the
same out through the opposed opened door region of
the mould box or supporting frame. That is, the reaction



7 EP 1017 552 B1 8

force associated with this pushing action is transferred
to the baffles 14 by interengagement of the hand held
tool with the baffles 14. The extraction cylinder is held
like a rifle by an operator. With both doors 13 open, and
upon activation of a trigger, the pushing foot pushes the
concrete panel out through one of the open doors 13 to
be received by a pallet for dispatch.

[0043] Itshould be appreciated that modifications and
alterations obvious to those skilled in the art are not to
be considered as beyond the scope of the present in-
vention. For example, the baffles 14 might have an in-
ternal frame structure to prevent the opposed sheets 24
from closing towards one another during the application
of force by clamping cylinders 18. Also, the extraction
engagement hole 16 might also serve as a means of
applying the required internal pressure to the baffle cav-
ity 25 to release the formed panels 17.

[0044] Furthermore, the extraction cylinder might
have two triggers or a two-pull trigger action, one acti-
vation of the trigger, or one of the triggers, serving to
activate engagement hooks, and the other acting to ac-
tivate the pushing foot to extract the formed panel.
[0045] Typically, the pushing foot pushes the formed
panels through a distance of about 300mm for the pur-
pose of allowing access for manual lifting to the pallet.
[0046] As anadditional feature, steel or other reinforc-
ing mesh or other reinforcing means can be positioned
between the baffles to be surrounded by the core mate-
rial. A further feature can be the fitting of a profiler which
can trim the edge of the panel as cast and provide a
detail such as a tongue and groove to the edge.
[0047] In Figs. 7 to 13 of the accompanying drawings
there is schematically depicted the plant layout and oth-
er detail associated with a modified method and appa-
ratus for forming building panels. Figs. 11A, 12B, 13A
and 13B show further modified apparatus. This plant
layout is designed for higher production throughput than
is the case as discussed above with reference to Figs.
1 to 6A. The overall method is similar to that described
above with reference to Figs. 1 to 6A.

[0048] Inthe plant of Figs. 8 to 13, the baffles no long-
er include a pair of spaced metal sheets, but instead are
formed as a single sheet of material or laminated solid
layers of material. Typically, a single sheet of plastics
coated plywood forms each baffle 14. The plant layout
of Figs. 7 and 8 can be described as follows. The indi-
vidual baffles are placed in a mould box or supporting
frame 70 and carried by a fork lift to a chain drive con-
veyor 71. The individual baffles are then picked up by a
baffle unloading hoist 72 and conveyed in the direction
indicated by arrow A along a suspended pipe conveyor
73. The pipe conveyor conveys individual baffles to a
cleaning and oiling station 74 where the baffles are
cleaned and coated with oil which acts as a mould re-
lease agent. The individual baffles are then conveyed
to spraying station 75 where the individual baffles are
coated on both sides with a coating material. The panels
are then conveyed by the pipe conveyor to the core fill-
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ing station 76. During the time that the baffles are con-
veyed by the pipe conveyor 73. The empty mould box
or supporting frame 70 is conveyed by a chain drive or
other conveyor apparatus to a rotation station 77 where
the mould box or supporting frame 70 is rotated through
180° and then further conveyed by the conveyor belt or
chain drive conveyor the core filling station 76. At the
core station 76, the mould box or supporting frame re-
ceives the cleaned, oiled and coated baffles for core fill-
ing.

[0049] A core filling apparatus receives the filler ma-
terial from a mixer 79.

[0050] In Fig. 7A, there is schematically depicted in
plan view a modified plant layout. Fig. 7A shows the baf-
fle preparation station 400, the spray station 75, the
mould assembly station 410, the mould filling station 78,
a demoulding and mould disassembly station 420 and
an edge detailing and palletising station 430. The baffles
14 are suspended from a monorail 73 that is used to
transport the individual baffles through the process sta-
tions 400, 75 and 410. Individual baffles are cleaned,
oiled and generally prepared such that they can receive
the settable coating material and can be separated from
the moulded panel after it has cured.

[0051] Demoulding and mould disassembly which oc-
curs at station 420 takes place as follows. Once the pan-
els are sufficiently cured and hardened, the still full
moulds are disassembled to remove the panels. The
baffles and panels are progressively stripped from the
mould frame. The device and operators first take off the
outermost baffle and replace it on the monorail as at the
beginning of the process. The device and operators then
separate the outermost panel from the mould frame and
deliver it to the edge detailing and palletising station
(Fig. 14 and Fig. 14A). The process is repeated until all
of the full mould has been disassembled and the formed
panels removed and delivered to the detailing station.
[0052] Features of the edge detailing and palletising
station are shown in Figs. 14 and 14A. The formed pan-
els are delivered to the edge detailing and palletising
station to be completed. The edge detailing station uses
a grinding wheel to create a groove 500 in one long edge
of the panel to match the tongue 510 that is formed in
the opposite long edge of the panel during the casting
process. Once the panels have edge details complete,
they are palletised for final curing and ultimate delivery
to the customer. In some cases, the panels are cut to
different sizes prior to palletising. The panels are indi-
cated by reference 520 in Fig. 14 and Fig. 14A. The fin-
ished panels have a surface finish thereon determined
by the surface texture of the baffles. The settable core
material melds to some degree with the skin material
and provides a hard wearing and durable surface in the
finished panel which does not require subsequent ren-
dering or in situ cosmetic treatment.

[0053] In Fig. 10A, there is schematically depicted an
individual baffle 100 which includes a plywood panel
105 surrounded by a steel frame 101. At the upper part
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of the steel frame 101, there extends a pair of projec-
tions 102 which are engaged by hooks suspended from
the pipe conveyor. At the bottom of each baffle 100 there
projects a pair of mould box or supporting frame align-
ment lugs 104 which serve to engage with a locating
track 135 in the bottom of the mould box or supporting
frame, which locating track includes recesses 136 which
are spaced by a set distance defining the thickness of
a panel to be moulded between the baffles.

[0054] InFig. 11 there is shown the detail of a method
of simultaneously spraying both sides of a solid baffle
14. The spray assembly includes a plurality of spray
guns 110 positioned at both sides of the baffle 14. The
baffle 14 is drawn by the pipe conveyor 73 inbetween
the spray guns 110 during spraying so as to achieve a
uniform coating on each side. A carriage 112 is associ-
ated with the pipe conveyor 73 in somewhat the same
manner as a curtain ring is associated with a curtain rod.
The carriage is pulled along the pipe conveyor by a ca-
ble or chain. A cable 113 suspended from the carriage
112 includes hooks 103 (Fig. 10A) which engage with
the projections 102 of each baffle to suspend and con-
vey the baffle 14.

[0055] Also shown in Fig. 11 is a coating material
pump 114 which provides a head of a coating material
to a coating material metering and delivering apparatus
115. The metering and delivering apparatus 115 oper-
ates like a vein pump and includes a number of wheels
or rollers which pass along fixed lengths of tube through
which a coating material passes. The rate at which a
coating material is delivered to the spray nozzles 110
can be adjusted by altering the distance of travel of the
rollers along the lengths of tube, by altering the length
of tube, or by altering the diameter of the tubes.

[0056] In Fig. 11A, a baffle spraying apparatus is
shown associated with a different type of pumping ap-
paratus. The individual baffles 14 are sprayed on both
sides with the coating material mixture. The mixture is
predominantly a water, sand, cement, flyash, fibre, pol-
ymer, and other concrete additive blend. It is prepared
in a mixer 200. The mixer 200 delivers the coating ma-
terial mixture to a pump 115. The pump 115 delivers the
mixture via hoses 111 to the spray guns 110. The mixture
which is under pressure is sprayed by the guns 110 onto
the baffles 14. The mixture then coats the vertical sur-
faces of the baffles 114.

[0057] In Fig. 12 there is depicted a baffle supporting
frame 120 and associated core filling apparatus 78. The
core filling apparatus 78 includes a hopper 121 which is
filled with sufficient core material to fill the space be-
tween all baffles in the baffle supporting frame 120. The
hopper 121 is pivotally mounted at 122 to a frame 123.
Extending from the hopper 121 is a pair of filling tubes
124 through which core material from the hopper can
pass. The hopper 121 and filling tubes 124 are adapted
to be drawn vertically upwardly along a track 125 by
means of a hoist. Once raised into a position wherein
the filling tubes 124 are vertically clear of the baffles in
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the cavity box, the hopper can be pivoted vertically
about pivot axis 121 into the vertical position depicted
at the right in Fig. 12. Alternatively, the hopper can be
pivoted prior to lifting. By means of the hoist, the hopper
121 can be lowered such that the tips of the fill tubes
(which are now extended downwardly from the hopper)
are nearby the bottom of the mould box or supporting
frame between a pair of baffles. Means are provided for
oscillating the hopper 121 from side-to-side in the direc-
tion indicated by arrow B whilst raising the hopper 121
and nozzles 124 in the direction indicated by arrow C.
The means for providing the oscillation in the direction
of arrow B can be camshafts, solenoids, pneumatic
rams, hydraulic rams or other oscillation mechanisms.
The aim is to fill the space between the baffles with core
material at a controlled rate. That is, the rate of delivery
of the core material is adjusted such that the core is filled
at the same rate as the rate at which the nozzles are
vertically withdrawn from the mould box or supporting
frame. This controlled rate of filling prevents the core
material from shearing a coating material from the baffle
surfaces during the filling process. Once the space be-
tween a pair of baffles is filled, the mould box or sup-
porting frame is shifted along so as to align the next,
empty cavity with the filling tubes whereupon the filling
tubes are lowered with hopper 121 and the process con-
tinued. It should be noted that the hopper 121 and the
fill tubes 124 oscillate backwards and forwards in the
direction indicated by arrow B during vertical withdrawal
such that the tips of each fill tube 124 follow a sinusoidal
path. This method of filling also prevents the encapsu-
lation of air pockets in the core.

[0058] In Figs. 12A and 12B an alternative core filling
station is depicted. Once the moulds are assembled with
the settable coating material on each face of the baffles,
they are moved into the filling station depicted. The filling
station places the core mixture in the moulds, filling the
space between each baffle. The core mixture is predom-
inantly a water, cement, flyash, modified and coated
EPS, polymer, and other concrete additive blend. The
core mixture is prepared and mixed in a core mixer 210
mounted upon a frame above hopper 122. The core mix-
ture is then delivered to the hopper 112. The core mix-
ture is delivered from the hopper 122 via the nozzles
124 into the moulds. The hopper 122 and nozzles 124
move in such a manner that the core mixture is placed
into each individual space between mould leaves until
the entire mould is filled. The moulds are then stored for
an adequate period of time to allow partial curing and
hardening of the panels. The mixer 210 includes a hor-
izontally oriented substantially cylindrical mixing tub 211
having an opening 212 through which ingredients pass
for mixing in the tub 211. A helical blade or blades 213
are located upon a rotating shaft 214 which is driven by
an external motor 215. The tub 211 is pivotally mounted
upon a shaft which is common or coaxial with the shaft
of the mixing blades. The tub 211 can pivot so as to allow
delivery under flow of the mixed material to the hopper
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122.

[0059] The nozzles 124 receive the core material from
the hopper 122 by a device such as an auger 215 or
other pumping device.

[0060] InFig. 13 there are shown first and second baf-
fles 14 alongside the side wall of the baffle supporting
frame 120. The upper edge of the sidewall includes a
vertically projecting pin 130 which cooperates with a baf-
fle locking pin 132. The baffle locking pins 132 each in-
clude a pair of legs 131, each defining recesses 133 into
which lugs 134 projecting from the ends of each baffle
are received. The distance between the recesses 131
defines the spacing between the baffles 14 and thus the
thickness of the panels produced. The locking pin 132
at the right hand side shown in Fig. 13 cooperates with
the vertically projecting pin 130 to define the position of
the first baffle 14. The locking pins as well as the inter-
action of the lugs 104 with the bottom of the baffle sup-
porting frame 120 rigidly secure each baffle in place. Al-
so shown in Fig. 13 is a locating track 135 at the bottom
of the mould box or supporting frame and defining re-
cesses 136 into which the lugs 104 are received. The
locking pins 132 are positioned so as to extend into the
space between each baffle and are twisted by a me-
chanical means through 90° to engage the recesses
133 over the respective pins 134.

[0061] In Fig. 13B, there is shown in more detail one
of baffles 14. The baffles are a composite involving ply-
wood, nylon, PVC, and steel. The manufacturing proc-
ess involves the automation-assisted assembly, filling
and de-assembly of the moulds.

[0062] After setting of the core material, the locking
pins 132 are rotated through 90° in the opposite direc-
tion to enable release of each panel for conveying out
of the mould box or supporting frame.

[0063] In Fig. 13A there is shown apparatus alterna-
tive to that shown in Fig. 13. Instead of the apparatus
indicated by reference numerals 130, 131, 132, 133 and
134, a plurality of locking clamps 300, 302 and 303 are
provided. Each locking clamp has a plurality of down-
wardly depending lugs 304 which, in cooperation with
the upper edge of each baffle defines the baffle spacing.
Features at the lower end of each baffle are substantially
identical with those as described above with reference
to Fig. 13. A locking handle 301 is pivotally connected
to the locking clamp 300 and includes a tab 305 to en-
gage with features provided at the upper edge of each
baffle. A similar tab 305 is provided at the remotely lo-
cated depending lug of each locking clamp. By use of
the apparatus of Fig. 13A, after being sprayed, each in-
dividual baffle is moved along the monorail to the mould
assembly station. At the mould assembly station, the
baffles are assembled into the mould frames and locked
into position with the locking clamps otherwise known
as "mould combs".

[0064] An important distinction between the baffles of
the process of Figs. 7 to 13 to that of Figs. 1 to 6A is that
it is no longer necessary to apply air to release panels
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from the baffles. This is due to the fact that the baffles
are solid. Also, there is no need to apply lateral force to
each baffle to position the same as described with ref-
erence to Figs. 1 to 6.

[0065] Also, a hand-held pneumatic cylinder is not
used in the plant of Figs. 7 to 13 to remove the panels
from the mould box or supporting frame. Rather, each
baffle is sequentially moved sideways and lifted from the
mould box or supporting frame using a lifting system as
described earlier.

Claims

1. A method of forming a building panel or panels (17),
the method comprising the steps of:-

(a) applying a flowable, settable coating mate-
rial to respective surfaces of at least two baffles
(14),

(b) placing the baffles vertically in a substantial-
ly parallel, spaced interrelationship, character-
ised by the steps of

(c) at least substantially filling the space (25)
between the two baffles with a settable core
material prior to setting of the coating material
and subsequent to step b, and

(d) allowing the core material and coating ma-
terial to set.

2. The method of claim 1, wherein the baffles are
moved together after filling the space with core ma-
terial but prior to setting of the core material and
coating material.

3. The method of claim 1 or claim 2, wherein the baf-
fles are moved apart and/or separately removed af-
ter setting of the core material and coating material
so as to release the formed panel(s)

4. The method of any one of claims 1 to 3, providing
n+1 baffles in a parallel spaced interrelationship,
between which n panels are formed where n equals
any integer greater than or equal to 1.

5. The method of claim 3, wherein after the baffles are
moved apart, the panels are removed in a direction
substantially parallel to the plane ofthe baffles by
application of force thereto.

6. The method of any one of claims 1 to 5, wherein the
baffles are located within a mould box or supporting
frame (10).

7. The method of any one of claims 1 to 6, wherein the
baffles are moved toward one another by means of
hydraulic clamping cylinders (18).
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An apparatus to form a building panel or panels (17)
between baffles (14), the apparatus including:

coating means (75) operable to apply a flowa-
ble settable coating material to surfaces of said
baffles as said baffles pass through said coat-
ing means ;

a supporting frame (10) into which at least two
coated baffles are placed;

said frame (10) having means (22) to locate
said baffles vertically in a substantially parallel,
spaced interrelationship to define a minimum
space (25) therebetween, and

filling means (76) operable to deliver a settable
core material between each of said baffles to at
least substantially fill said space as said baffles
pass through said filling means;

characterised by a first conveyor (73) defin-
ing a path along which the baffles (14) travel and a
second conveyor operably associated with said first
conveyor and adapted to move said frame into po-
sition to receive said baffles, the coating means be-
ing located along said path, the supporting frame
(10) being positionable along said path, and the fill-
ing means being adjacent said second conveyor.

The apparatus of claim 8, wherein each baffle is
substantially hollow, having a pair of spaced apart
side sheets (24).

The apparatus of claim 9, wherein each baffle has
air inlet means (16) by which air can be injected into
the space between the sheets so as to outwardly
expand the same under pressure to assistin releas-
ing the set panels (17) from the baffles (14).

The apparatus of claim 8, wherein each baffle is sol-
id.

The apparatus of claim 8, wherein the baffles have
extraction engagement holes to which an extraction
device can be anchored for the purpose of applying
force to the set panels for removal

The apparatus of any one of claims 8 to 12, wherein
the supporting frame is formed upon a mobile struc-
ture (20).

The apparatus of claim 13, wherein the mobile
structure (20) has one or more posts (19) to which
clamping cylinders are affixed, said clamping cylin-
ders being associated with said walls of the support-
ing frame.

The apparatus of claim 14, wherein the side walls
of the supporting frame act as end baffles.
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The apparatus of claim 8, wherein the means for
substantially filling the space between the two baf-
fles with a settable core material includes a hopper
(121) from which there extends one or more filling
tubes (124), the hopper being mounted upon a
frame and being pivotable about a horizontal axis,
the hopper being adapted to be raised and lowered
such that the filling tubes enter and are withdrawn
from a space between adjacent baffles while core
material is being delivered thereto by said filling
tubes.

The apparauts of claim 16, wherein means are pro-
vided to oscillate the hopper (121) horizontally, dur-
ing vertical withdrawal of the tubes (124) and deliv-
ery of the core material.

The apparatus of claim 8, including cleaning means
(74) located along said path and operable to clean
said baffles as said baffles pass through said clean-
ing means.

Patentanspriiche

1.

Verfahren zur Herstellung einer Bauplatte oder
-platten (17), wobei das Verfahren die folgenden
Schritte aufweist:

(a) Aufbringen eines formbaren, aushartbaren
Beschichtungsmaterials auf entsprechende
Flachen von mindestens zwei Trennwanden
(14);

(b) Anordnen der Trennwande vertikal in einer
im wesentlichen parallelen beabstandeten
Wechselbeziehung,

gekennzeichnet durch die folgenden Schritte:
(c) mindestens im wesentlichen Fillen des
Raumes (25) zwischen den zwei Trennwanden
mit einem aushartbaren Kernmaterial vor dem
Ausharten des Beschichtungsmaterials und
anschlieend an den Schritt (b); und

(d) Zulassen, dal das Kernmaterial und das
Beschichtungsmaterial aushérten.

Verfahren nach Anspruch 1, bei dem die Trennwan-
de nach dem Fillen des Raumes mit Kernmaterial
aber vor dem Ausharten des Kernmaterials und des
Beschichtungsmaterials zusammen bewegt wer-
den.

Verfahren nach Anspruch 1 oder Anspruch 2, bei
dem die Trennwande auseinander bewegt und/
oder separat nach dem Aushéarten des Kernmateri-
als und des Beschichtungsmaterials entfernt wer-
den, um so die gebildete Platte(n) freizugeben.

Verfahren nach einem der Anspriiche 1 bis 3, das
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n+1 Trennwande in einer parallelen beabstandeten
Wechselbeziehung bereitstellt, zwischen denen n
Platten gebildet werden, worin n gleich einer gan-
zen Zahl gréRer als oder gleich 1 ist.

Verfahren nach Anspruch 3, bei dem, nachdem die
Trennwénde auseinander bewegt sind, die Platten
in einer Richtung im wesentlichen parallel zur Ebe-
ne der Trennwande durch Anwendung einer Kraft
darauf entfernt werden.

Verfahren nach einem der Anspriiche 1 bis 5, bei
dem die Trennwande innerhalb eines Formkastens
oder Stutzrahmens (10) angeordnet werden.

Verfahren nach einem der Anspriiche 1 bis 6, bei
dem die Trennwéande in Richtung zueinander mit-
tels hydraulischer Spannzylinder (18) bewegt wer-
den.

Vorrichtung zur Bildung einer Bauplatte oder -plat-
ten (17) zwischen Trennwanden (14), wobei die
Vorrichtung umfalt:

eine Beschichtungseinrichtung (75), die funkti-
onsfahig ist, um ein formbares, aushartbares
Beschichtungsmaterial auf die Flachen der
Trennwande aufzubringen, wahrend die Trenn-
wande durch die Beschichtungseinrichtung ge-
langen;

einen Stutzrahmen (10), in dem mindestens
zwei beschichtete Trennwande angeordnet
werden;

wobei der Rahmen (10) eine Einrichtung (22)
aufweist, um die Trennwénde vertikal in einer im
wesentlichen parallelen beabstandeten Wechsel-
beziehung anzuordnen, um einen minimalen Raum
(25) dazwischen zu definieren; und

eine Flleinrichtung (76), die funktionsfahig
ist, um ein aushartbares Kernmaterial zwischen je-
de der Trennwande zu liefern, um mindestens im
wesentlichen den Raum zu fillen, wahrend die
Trennwéande durch die Filleinrichtung gelangen;

gekennzeichnet durch einen ersten Forde-
rer (73), der einen Weg definiert, entlang dessen
sich die Trennwande (14) bewegen, und einen
zweiten Foérderer, der funktionsmafRig mit dem er-
sten Forderer verbunden und angepalt ist, um den
Rahmen in Position zu bewegen, um die Trennwén-
de aufzunehmen, wobei die Beschichtungseinrich-
tung entlang des Weges angeordnet ist, wobei der
Stiitzrahmen (10) entlang des Weges positionierbar
ist, und wobei die Fulleinrichtung angrenzend an
den zweiten Forderer ist.

Vorrichtung nach Anspruch 8, bei der jede Trenn-
wand im wesentlichen hohl ist, wobei sie ein Paar
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10.

11.

12

13.

14.

15.

16.

17.

18.

beabstandete Seitenplatten (24) aufweist.

Vorrichtung nach Anspruch 9, bei der jede Trenn-
wand eine Lufteintrittseinrichtung (16) aufweist,
mittels der Luft in den Raum zwischen den Platten
eingespritzt werden kann, um so die gleichen unter
Druck nach auf3en aufzuweiten, um das Freigeben
der ausgeharteten Platten (17) von den Trennwan-
den (14) zu unterstitzen.

Vorrichtung nach Anspruch 8, bei der jede Trenn-
wand massiv ist.

Vorrichtung nach Anspruch 8, bei der die Trenn-
wande Saugeingriffsldcher aufweisen, an denen ei-
ne Saugvorrichtung fiir den Zweck des Anwendens
einer Kraft auf die ausgeharteten Platten fiir ein Ent-
fernen verankert werden kann.

Vorrichtung nach einem der Anspriiche 8 bis 12, bei
der der Stutzrahmen auf einer beweglichen Kon-
struktion (20) gebildet wird.

Vorrichtung nach Anspruch 13, bei der die beweg-
liche Konstruktion (20) eine oder mehrere Saulen
(19) aufweist, an denen Spannzylinder befestigt
werden, wobei die Spannzylinder mit den Wanden
des Stutzrahmens verbunden sind.

Vorrichtung nach Anspruch 14, bei der die Seiten-
wande des Stltzrahmens als Endtrennwande wir-
ken.

Vorrichtung nach Anspruch 8, bei der die Einrich-
tung fir das wesentliche Fillen des Raumes zwi-
schen den zwei Trennwanden mit einem aushart-
baren Kernmaterial einen Trichter (121) umfait,
aus dem sich ein oder mehrere Fillschlduche (124)
erstrecken, wobei der Trichter auf einen Rahmen
montiert wird, und wobei er um eine horizontale
Achse drehbar ist, wobei der Trichter so angepalt
ist, dal er angehoben und abgesenkt werden kann,
so daR die Fullschlauche eintreten in einen und her-
ausgezogen werden aus einem Raum zwischen be-
nachbarten Trennwanden, wahrend Kemmaterial
durch die Fullschlauche dorthin geliefert wird.

Vorrichtung nach Anspruch 16, bei der eine Einrich-
tung bereitgestellt wird, um den Trichter (121) wah-
rend des vertikalen Zurlickziehens der Schlduche
(124) und der Lieferung des Kernmaterials horizon-
tal in Schwingungen zu versetzen.

Vorrichtung nach Anspruch 8, die eine Reinigungs-
einrichtung (74) umfaldt, die entlang des Weges an-
geordnet und funktionsfahig ist, um die Trennwan-
de zu reinigen, wahrend die Trennwande durch die
Reinigungseinrichtung gelangen.
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Revendications

Procédé de fabrication d'un panneau ou de pan-
neaux de construction (17), le procédé comprenant
les étapes ci-dessous:

(a) application d'un matériau de revétement
fluide, durcissable, sur les surfaces respectives
d'au moins deux cloisons (14)

(b) agencement des cloisons de maniére verti-
cale, dans une relation mutuelle espacée, pra-
tiquement paralléle,

caractérisé par les étapes ci-dessous:

(c) remplissage, au moins en grande partie, de
I'espace (25) entre les deux cloisons avec un
matériau de noyau durcissable avant le durcis-
sement du matériau de revétement et suivant
I'étape (b), et

(d) durcissement du matériau de noyau et du
matériau de revétement.

Procédé selon la revendication 1, dans lequel les
cloisons sont déplacées ensemble apres le remplis-
se de l'espace avec du matériau de noyau, mais
avant le durcissement du matériau de noyau et du
matériau de revétement.

Procédé selon les revendications 1 ou 2, dans le-
quel les cloisons sont écartées et/ou retirées sépa-
rément aprés le durcissement du matériau de
noyau et du matériau de revétement, de sorte a dé-
gager le(s) panneau(x) formé(s).

Procédé selon I'une quelconque des revendications
1 a 3, comportant I'étape de fourniture de n+1 cloi-
sons dans une relation mutuelle espacée paralléle,
entre lesquelles n panneaux sont formés, n corres-
pondant a un nombre entier supérieur ou égal a 1.

Procédé selon la revendication 3, dans lequel,
apres I'écartement des cloisons, les panneaux sont
retirés dans une direction pratiquement paralléle au
plan des cloisons par application d'une force a cel-
les-ci.

Procédé selon I'une quelconque des revendications
1 a5, dans lequel les cloisons sont agencées dans
une boite de moule ou un cadre de support (10).

Procédé selon I'une quelconque des revendications
1 a6, dans lequel les cloisons sont déplacées I'une
vers l'autre par l'intermédiaire de cylindres de ser-
rage hydrauliques (18).

Dispositif de fabrication d'un panneau ou de pan-
neaux de construction (17) entre des cloisons (14),
le dispositif englobant:
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un moyen de revétement (75) servant a appli-
quer un matériau de revétement fluide, durcis-
sable sur les surfaces desdites cloisons lors du
passage desdites cloisons a travers ledit
moyen de revétement;

un cadre de support (10) dans lequel sont
agencées au moins deux cloisons revétues;

ledit cadre (10) comportant un moyen (22) pour
positionner lesdites cloisons verticalement
dans une relation mutuelle espacée pratique-
ment paralléle pour définir un espace minimal
(25) entre elles, et

un moyen de remplissage (76) servant a admi-
nistrer un matériau de noyau durcissable entre
chacune desdites cloisons pour remplir au
moins en grande partie ledit espace lors du
passage desdites cloisons a travers ledit
moyen de remplissage;

caractérisé par un premier transporteur (73)
définissant une trajectoire le long de laquelle se dé-
placent les cloisons (14), et un deuxiéme transpor-
teur (71) associé en service audit premier transpor-
teur et destiné a déplacer ledit cadre dans une po-
sition en vue de la réception desdites cloisons, le
moyen de revétement étant agenceé le long de ladite
trajectoire, le cadre de support (10) pouvant étre po-
sitionné le long de ladite trajectoire et le moyen de
remplissage étant adjacent audit deuxieme trans-
porteur.

Dispositif selon la revendication 8, dans lequel cha-
que cloison est pratiquement creuse, comportant
une paire de feuilles latérales espacées (24).

Dispositif selon la revendication 9, dans lequel cha-
que cloison comporte un moyen d'entrée (16) per-
mettant l'injection d'air dans l'espace entre les
feuilles, pour dilater celles-ci vers l'extérieur sous
pression, pour faciliter le dégagement des pan-
neaux durcis (17) des cloisons (14).

Dispositif selon la revendication 8, dans lequel cha-
que cloison est solide,

Dispositif selon la revendication 8, dans lequel les
cloisons comportent des trous d'engagement d'ex-
traction sur lesquels un dispositif d'extraction peut
étre fixé pour appliquer une force aux panneaux
durcis en vue de leur retrait.

Dispositif selon I'une quelconque des revendica-
tions 8 a 12, dans lequel le cadre de support est
formé sur une structure mobile (20).
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Dispositif selon la revendication 13, dans lequel la
structure mobile (20) comporte un ou plusieurs
montants (19) sur lesquels sont fixés des cylindres
de serrage, lesdits cylindres de serrage étant asso-
ciés a des parois latérales du cadre de support.

Dispositif selon la revendication 14, dans lequel les
parois latérales du cadre de support servent de cloi-
sons d'extrémité.

Dispositif selon la revendication 8, dans lequel le
moyen servant a remplir en grande partie I'espace
entre les deux cloisons d'un matériau de noyau dur-
cissable englobe une trémie (121), a partir de la-
quelle s'étendent un ou plusieurs tubes de remplis-
sage (124), la trémie étant montée sur un cadre et
pouvant pivoter autour d'un axe horizontal, la trémie
étant destinée a étre soulevée et abaissée, de sorte
que les tubes de remplissage entrent dans un es-
pace entre des cloisons adjacentes et sont sortis de
celui-ci au cours de I'administration correspondante
de matériau de noyau par lesdits tubes de remplis-
sage.

Dispositif selon la revendication 16, comportant des
moyens pour faire osciller la trémie (121) dans une
direction horizontale au cours du retrait vertical des
tubes (124) et de I'administration du matériau de
noyau.

Dispositif selon la revendication 8, englobant un
moyen de nettoyage (74) agenceé le long de ladite
trajectoire et servant a nettoyer lesdites cloisons
lors du passage desdites cloisons a travers ledit
moyen de nettoyage.
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