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APPARATUS OF FORM NG SAME Field of
the I nvention The followi ng invention relates to a nethod and

apparatus for formng a building 5 paneh. The invention also relates to
a buil di ng panel . ' | I I qi panel s are
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skilled renderer in applying the Ifeq4 dhdOh6shdddi Sh With a trowvel.
Furthernore, the strength of such known Ilght\/\g?git concrete panels
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Lightweight concrete building panels are known. Such panels are produced in a
raw, unfinished condition for installation. After being inst‘alled into a building under
construction, the panels are rendered or otherwise coated to provide an acceptable
surface finish. This process requires the labour of a skilled renderer in applying the
10 rendered finish with a trowel. Furthermore, the strength of such known lightweight

concrete panels is not high.

Object of the Invention
It is an object of the present invention to overcome or substantially ameliorate at
least one of the above disadvantages and/or more generally to provide an improved

15 building panel and a method and apparatus for forming a building panel.

Disclosure of the Invention
There is disclosed herein a method of forming a building panel or panels, the
method including:
applying a flowable, settable coating material to respective surfaces of at least two
20 Dbaffles,
placing the baffles in a substantially parallel, spaced interrelationship,
at least substantially filling the space between the two baffles with a settable core
material prior to setting of the coating material, and
allowing the core material and coating material to set.
25 Preferably, the baffles are located with respect to one another prior to filling the
space with core material.
Alternatively, the baffles can be moved together after filling the space with core

material but prior to setting of the core material and coating material.



15 building panel and a nethod and apparatus for form ng a buil di ng panel.

Di scl osure ORY) p@“h@vent I on There is disclosed haiayausasrishod
of form ng a building panel or panels, the met hod i ncl udi ng:

applying a flowable, settable coating naterial to respective surfaces of at
| east two 20 baffles, - placing the baffles in a substantially
parallel, spaced interrelationship, at | east substantially
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Preferably, after the baffles are moved apart, the papels are removed in a
direction substantially parallel to the plane of the baffles by application of force thereto.

Preferably, the baffles are located within a mould box or supporting frame.

Preferably, the baffles are moved toward one another by means of hydraulic

10 clamping cylinders.

There is further disclosed herein an apparatus for use in forming a building panel
in accordance with the above disclosed method, the apparatus including:

a mould box or supporting frame into which said coated baffles are receivable,

means to locate said coated baffies in association with one another so as to define

15 a minimum space therebetween, and |

means to apply a settable core material between each of said baffles.

Preferably, the apparatus further includes a means to apply a coating material to
both sides of at least some of said baffles prior to applying said settable core material
between each of said baffles. _

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

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 pressure to assist in
releasing the set panels from the baffles.

25 Alternatively, each baffle is solid. Plywood is a suitable material for a solid
baffle. The piywood can be plastics coated. As a further alternative, the baffies can be

a composite of plywood, nylon, PVC and steel.
Preferably, 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.



2 Preferably, the baffles are noved apart and/or separately
rem)ved af t erwo®btisag of the core material and coati ng PETAU9SNI796 as
to rel ease the formed panel (s). Preferably, the nethod further
provi des n+l baffles in a parallel spaced i nterrel ati onship, between
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apply a settable core materi al bet ween each of said baff I es.
baffles.
There is further disclosed herein a plant for forming building panels, the plant
including:
10 means for applying a flowable, settable coating material to respective surfaces of
at least two baffles,
means for placing the baffles in a substantially planar, spaced interrelationship,
means for substantially filling the space between the two baffles with a settable
core material prior to setting of the coating material, and
15 means for conveying the individual panel throughout the plant for the purpose of
cleaning and coating the same with said settable coating material and for arranging the
coated baffles in said substantially parallel, spaced interrelationship.
Preferably, the plant also includes means for conveying a mould box or
supporting frame into which and from which the baffles are inserted and removed and
20  means for transferring the mould box from a first, baffle removal position to a second
baffle insertion position, between which positions the mould box or supporting frame is
rotated.
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
25 ﬁlling'tubes, 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.
Preferably, means are provided to oscillate the hopper horizonmtally, during

30  vertical withdrawal of the tubes and delivery of the core material.



Preferably, the apparatus further includes a nmeans to apply a coating
mat eri al towpog/144200th sides of at |east sone of said baff lpeg/Awdsmoroso

applying said settable core materi al bet ween each of said baffles.
20 Preferably, each baffle is substantially hollow having a pair
of spaced apart side sheet s. Preferably, each baffle has
air inlet nmeans by which air can be inject ed to the space between

the sheets so as treRys mwrm@rw@dﬁﬂer&;hea s@mﬂ%%er fo&h&ﬁsyr:& dbdva dhdcidsed N
rel easing the set panels fromthe baffles Alternatively, each

baffle is sol intkthdd prvbyduses of tieubbovi| disglesed rapparafusroraass ptaddced by the bubbid e.
The pl ywood can be plastics coated. As a further alternative, the baffles

can be discloserbplaitt e of pl ywood, nylon, PVC and steel.
Preferably, the bafflqs have _extractiqn engagerrent hol es to which an
extraction Thesgi ig fargher diselosgdicenin @ buiding penchinciging a,3ore BaVing ReFnisst ce

to the set panels for renoval
3 p r} om a settabEe core materlal and a coating on either side thereof, the coating on either

side having been set from a settable coating material concurrently with setting of said

core material.

Brief Description of the Drawings
Preferred methods of the present invention will now be described by way of
10 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 fraﬁe
having a baffle lifted therefrom by means of a lifting frame, the mould box or
supporting frame shown with its end doors open,

15 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 in place therein,

20 Fig. 5 is a schematic plan view of the mould box or ;upporting frame of Figs. 1,
3 and 4 with the baffles in place,
Fig. 5A is a schematic exploded illustration of a portion of the structure depicted
in Fig. 5,
| Fig. 6 is a schematic end elevational view of the mould box or supporting frame,
26 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. 7A is a schematic general plant layout of a modified plant,



Preferably, said nmould box or supporting franme is forned upon a nobile
structure. WO99/11442 Preferably, the nobile structure has onNRCTAURN0206
posts to which cl anpi ng cylinders are affixed, said clanping
cylinders being associated with side walls of the 5 nmoul d box or
supporting frane. - Preferably, thg side walls of the nould box or
supporting frane act as end baf f | es. There is further

di scl osed herein aFjg.d&his araghemmcmrmg-ssqiqnal ¢levapianad lview ofibe plaat dayout of Fig. 7
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15 means for conveying t rou e plant for

the purposesof Fig. a0adi8anehemdic eRILAidHAl V@ ot th said settable
coating material and for arranging the coated baffles in said

substantial l'y paraFigl 11 dpacedhematie lelevhtiériabrVGéw [f a spray assembly and associated

pumping apparatus,
Fig. 11A is a schematic elevational view of another spray assembly and its
associated pumping apparatus,
10 Fig. 12 is a schematic elevational view of concrete core filling apparatus,
Fig. 12A is a schematic end elevational view of another 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,
15 Fig. 13A is a schematic end elevational view of another 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.

Description of the Preferred Embodiments

20 In Figs. 1 to 6A of the accompanying drawings there is schematically depicted a
mould box or supporting 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 insei‘ted.
The sides 11, bottom 12 and end doors 13 are preferably fabricated from solid
25 steel or other metal or strong material. The end doors 13 are hinged at the bottom edge
thereof to the bottom 12. The doors open outwardly 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 iﬁto

which building panels are cast.



Preferably, the plant also includes neans for conveying a nould box or

supporting fHae ko Which and fromwhich the baffles are i pegraweoeng
renoved and 20 means for transferring the nmould box froma first, baffle

renoval position to a second baffl e insertion position, between which
positions the nould box or supporting frarTE\(1 S r ot at ed.
Preferably, the nmeans for substantially filling the space between the two
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there extends one or nore 25 filling tubes, the hopper being nmounted upon
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20 .overti cg | metsggcreabvé@vlvee%fthé ngﬂgsuig ‘?fpx&ﬂ? ﬂgxlnix.vftrs%o&fd bte_QEop&&Q?ed%tw%Ver at
these dimensions can vary depending on the required panel dimensions.

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

10 cooperates with one of the side walls 11 as shown in Fig. 5. The opposing side wall 11
is affixed to the base 20.

A lifting frame 15 as shown in Fig. 2 has a pair of hooks 21 at its lower
extremnities. These hooks 21 are adapted to cooperate with individual baffles 14 for the
purpose of lifting the same out of the mould box or supporting frame. The lifting

15 frame 15 can be raised and lowered by means of an overhead pulley system or crane for
example.

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

20 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.

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

By use of an appropriate pulley or crane system, the lifting frame 15 can be

25 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 dimension can vary
depending on particular applications. Typically, the coating is applied by a spraying

technique, typically using apparatus of a type, though smaller than, spray guns used for
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Fig. 1 with the end doors cl osed,

available and suitable for use in the present process. The emulsion is typically used as

a concrete additive 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
10 applied to the opposed planar surfaces of the baffles 14. The cross linking polymer

emuision is used as a partial replacement for water to give flexibility and added tensile

strength to the spray mortar skin. Optional additives to the coating material include

fibres, typically polypropylene fibres as used in concrete crack control, coloured

oxides, silica fume and flyash. The coating material can be modified to suit any local
15 materials or finished panel requirements.

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

With the end doors 13 in the closed position, the baffle 14 is inserted into the

20 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 inserted 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.

25 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 spacers 22.

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,

30  water, an air entraining agent and a lightweight aggregate, typically coated polystyrene



Fig. 4 is a schematic end el evational view of the nould box or supporting

frame Qo d9d4421 W th baffles in place therein, 20 pcT/aUYs@B0708 | S
a schematic plan view of the nould box or supporting frame of Figs. 1,

3 and 4 with the baffles in place, Fig. 5Ais a schematic
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5 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.

After curing, the clamping cylinders 18 are released so as to remove lateral
pressure from the walls 11 and baffles 14. To assist in detaching the set panels from

10 the baffles, air can be applied under pressure to the space 26 between the respective
opposed sheets 24 of the bafﬂes 14. As a resuit the sheets 24 will flex outwardly,
detaching the panels 17 therefrom.

Upon opening of the end doors 13, accéss 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

15 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 extraction
engagement holes 16 at the ends of each baffle 14. A pushing element or foot of the
cylinder is then engaged 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

20 s, the reaction 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 riffle 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.

25 It should 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 invention. For
example, the baffles 14 might have an internal 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
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punpi ng appar at us, Fig. 11Ais @ schematic el evational view of
anot her spray assenbly and its associ at ed punpi ng apparatus, 10

Fig. 12 is a scipplying thectequized intexhal\pressuref toctha daflec cavitye2d ité Irélngseathp fomnesds,
Fig. 12A is a schematic end el evational view of another concrete core
filling dnpelsdilus, Fig. 12B is a schematic front
el evational view of_the a&)rgar atus af Fi

o

schematic end el _eveﬁ i @_‘v’ve trac&o%ﬂﬂ-@e% ﬁﬁgﬁgéves?‘é"[ fziggers ?5% ‘Wlogpdnsﬁf%ﬁer
Flg. 138 15 a celighacns seitisholinel kipbef pfUB X ol igheb S90Be " i
SULER) o) e SRAFPTHE oot e ot s Sl 60l 66 BT i
formed panel.
Typically, the pushing foot pushes the formed panels through a distance of about
300mm for the purpose of allowing access for manual lifting to the pallet.
As an additional feature, steel or other reinforcing mesh or other reinforcing
10 means can be positioned between the baffles to be surrounded by the core material. 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.
In Figs. 7 to 13 of the accompanying drawings there is schematically depicted the
plant layout and other detail associated with a modified method and apparatus for
15 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.
In the plant of Figs. 8 to 13, the baffles no longer include a pair of spaced metal
20 sheets, but instead are formed as a single sheet of materia} or laminated solid layers of
material. Typicaily, 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 individual baffles
are placed in a mould box or supporting frame 70 and carried by a fork lift to a chain
drive conveyor 71. The individual baffles are then picked up by a baffle unloading
25 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
release agent. The individual baffles are then conveyed to spraying station 75 where
the individual baffles are coating material on both sides with a coating material. The

30  panels are then conveyed by the pipe conveyor to the core filling station 76. During



Description of the Preferred Enbodi nents 20 In Figs. 1 to 6A of the
acconpanyi ng wigayrsags there is schematically depicted a PABNUSK/ GO OF
supporting frane 10. Muld 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 nunber ofmbaffles 14 can be inserted.
The sides 11, bottom 12 and end doors 13 are preferably fabricated from
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cleaned, oiled and coated baffles for core filling.

A core filling apparams receives the filler material from a mixer 79.

In Fig. 7A, there is schernaticélly depicted in plan view a modified plant layout.
Fig. 7A shows the baffle preparation station 400, the spray station 75, the mould

10 assembly station 410, the mould filling station 78, a demoulding and mould disassembly
station 420 and an edge detailing and palletising station 430. The baffies 14 are
suspended from a monorail 73 that is used to transport the individual baffles through
the process stations 400, 75 and 410. Individual baffles are cleaned, oiled and
generally prepared such that they can receive the settable coating material and can be

15 sepérated from the moulded panel after it has cured.

Demoulding and mould disassembly which occurs at station 420 takes place as
follows. Once the panels 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

20  replace it on the monorail as at the beginning of the px‘ocegs. 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.

25 Features of the edge detailing and palletising station are shown in Figs. 14 and
14A. The formed panels 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

30  complete, they are palletised for final curing and uitimate delivery to the customer. In



frane determ nes the panel width which is typically 0.6m The spacing
between the woggnjsgserted baffles is set by means of spacer sp@f/awossdvoar e
typically 75mmw de. That is, 5 the space between the baffles is
typically 75mm It should be appreciated however that t hese
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frame 15 can brem' f %#ése ffacg Bﬁ ower 8@%%/:15:%%1?]&8!?%# éh{‘%\g{d{-ﬁ %ﬁﬁ i.eéfllaéljfl %rm}’o
crane for S,ﬁ&gﬁé&mmﬁma Wth reference to Fig. 6A each baffle
14 has a pair of spaced apart sheets 24 defining a space 25
t her ebet ween. Sheetls PFig. 404, phert eis adehymaicaBy depicidhed individlialSbdffle a00 which
al umi nium The sheets are intended to be substantially planar, though
capabl e of - includes a plywood panel 105 surrounded by a steel frame 101. At the upper part of

the steel frame 101, there extends a pair of projections 102 which are engaged by hooks

10 suspended from the pipe conveyor. At the bottom of each baffle 100 there projects a
pair of mould box or supporting frame alignment 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.

15 In Fig. 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 associated with the pipe conveyor 73 in somewhat the

20  same manner as a curtain ring is associated with a curtain rod. The carriage is pulled
along the pipe conveyor by a cable 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 convey the baffle 14.

Also shown in Fig. 11 is a coating material pump 114 which provides a head of a

25  coating material to a coating material metering and delivering apparatus 115. The
metering and delivering apparatus 115 operates 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

30 tube, by altering the length of tube, or by altering the diameter of the tubes.



20 flexing under the application of internal air pressure to the cavity
25. Each baff has an extraction engagenent hol e 1GcqiAGosRiddsose
of whi ch shalwggéﬁégscri bed bel ow. In use of the apparatus as
descri bed above, building panels can be fabricated as fol |l ows.

By use of an appropriate pulley or crane sy1sztem the lifting frane 15 can
be 25 raised so as to raise an individual “baffle 14 fromthe nmould box or
supporting frame 14, gig 114 Imagteasf b Siafhs SR WaAKSocRRIN WRH aldigERh
coating. The coati nréPégs applie _tS yﬁxg%p ssurfaces of the bgfdf?lﬁes 12" 1s
typically 3mm tdfiguknpidgoxppaeitus. t Thé indiivid@nas beffles an aY@%p‘raYed on begPsoel With Qhe
particul ar applications. Typically, the coating is applied by a spraying

t echni que, typicoatingymatetizignixpper The mixiitreais tpygdemirtandy gtwatarpkdndy cethem, flggshay
guns used for o _ ) i 7
concrete pool ffibme.spalymeraand piher pancrerenaddisiveridens: ry inprepared én & miver 200 Thade

mar k " Shot - te". T ti terjal i |
TRrK TShot s defers hegnating prpasLssars i PRLST18! ThY B dSS

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
surfaces of the baffles 114.

In Fig. 12 there is depicted a baffle supporting frame 120 and associated core

10 filling apparatus 78. The core filling apparatus 78 includes a hopper 121 which is filled

with sufficient core material to fill the space between 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

15 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 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

20  (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 direction 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,

25  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

30  shearing a coating material from the baffle surfaces during the filling process. Once



| i nki ng pol yner emul sion. The coating material can al so include

suppl ement arygo 99/11446€MENt i tiOUS materials. Typically, the crecI/AugsiooToy

pol ymer enul sion is sourced from Nat i onal Starch and Chemicals Pty
Ltd. However, there are nany other polyners avai |l abl e and suitable
for use in the present process. The emulsiop,is typically used as a
concrete additive for repair and patching of” concrete. The enul sion is used

as a par st@Ae BetWiehCE PR of baffleyVa filed! @hafn\semfﬂo%rmubpéry n@@ﬁnﬁdﬂ%ﬁea

tensile strength to the coating 10 applied to the opposed pl anar
surfaces of theidgf o fstolalign tienext,0anpty icakityn@ith ehey fiding tubes wmmupanm filling
used as a partial replacenent for water to give flexibility and added
tensile gtbasrage Itowaxed hmhstpppgt 320 rand rthes piagess Qoniimed) Iaskhuld be soted thite
coating material includ res, typically polypropylene fibres as
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resi stance pockeislihe ¥bide a durabl e surface to the finished panel
Wth the end doors 13 in the closed position, the baffle 14 is inserted
into the 20  noulig mﬁm YA and PPB tanngtefriative cdR. fifing atakioh iiy depictei heOhed tHees
can be placed first, en

moulds are assembled with the settable coating material on each face of the baffles, they

10 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
predominantly 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 mixture is then delivered to the

15 hopper 112. The core mixture 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 horizontally

20 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

25 to'the hopper 122.

The nozzles 124 receive the core material from the hopper 122 by a device such

as an auger 215 or other pumping device.
In Fig. 13 there are shown first and second baffles 14 alongside the side wall of
the baffle supporting frame 120. The upper edge of the sidewall includes a vertically
30  projecting pin 130 which cooperates with a baffle locking pin 132. The baffle locking
pins 132 each include a pair of legs 131, each defining recesses 133 into which lugs



t he doors closed to assist in aligning the baffles into precise position.
At this staggypggnigqz |1fting rods are also inserted into the RAYsGRAF06 OF
t he purpose of assisting with renoval of the panels after hardening.
The spacers 22 are then positioned al ongside the baffl e. The coating
and inserting steps are repeated for the desired nunber of baffles. 25
The clanmping cylinders 18 are then activatelf to force one of the side walls
11 t owar di3dhprojecting from the ends bf edchebafifle arcerespised: s Tihetdissancetietween the

respective baf fre&gsdsS13i dBfingdihe sﬁacingbb!etw&{ fhe QRBRICIIPRN ub thd HEcKnBRPSICHEYE
spacers 22. Wai | i‘he tlo?dspr,ayg% coat | n%pl i}ég‘}l H& fresh, the cg)re
mx is added t Papele RadHETes ckingepifledt? @hdht Zight dand fide PHORN, it Kiged
for the core madboepérates withithabdriicatia projeotitig pire 1301o, definé the poatrion of aee Arst bafile
5 Mhoade s Tl Dol Hlectitn SR8E BB i S Hlas 108 AP e of 82
contai bl sipeartae TR riidlp e e talTl iarace: Ao Al in Fig. 13
adni xtures. Thes dijécadifi fradi13%at the bottodUE the GdAIdIS X orCRAPPRLIAE Mame aAN Wefifiah e
adm xture. The rlgggscgel%g riﬁ:%'wh?&smg ﬂ?g%qgggre received. The locking pins 132 are positioned

so as to extend into the space between each baffle and are twisted by a mechanical

10 means through 90° to engage the recesses 133 over the respective pins 134.

In Fig. 13B, there is shown in more detail one of baffles 14. The baffles are a
composite involving plywood, nylon, PVC, and steel. The manufacturing process
involves the automation-assisted assembly, filling and de-assembly of the moulds.

After setting of the core material, the locking pins 132 are rotated through 90° in

15 the opposite direction to enable release of each panel for conveying out of the mould
box or supporting frame.

In Fig. 13A there is shown apparatus alternative 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

20  plurality of downwardly 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 engage with features provided at the upper edge of each baffle. A similar tab

25 305 is provided at the remotely located depending lug of each locking clamp, By use of
the apparatus of Fig. 13A, after being sprayed, each individual 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".

30 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 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 reference to
Figs. 1 to 6.

35 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.



pol ystyrene, chem cally coated beads. 5 Wil st maintained in
position, thaygedkigapnel s are allowed to cure, typically overPCT/AU98/a67088
hour period. The coating material thus fuses with the core material to

provi de a strong integral wall panel. After curing, the
clanping cylinders 18 are rel eased so as to genove Iategﬁ' N I i _
fromthe walls 11 and baffles 14. To assist 1 n detachin wnmf"m;"mﬂmr
from 10 the beffAmss: air can be applied under pressure 1o % hé space

bet ween the respective opposed sheets 24 of the baffles 14. As a
result the sheets 2h wiAlmethamiofdotming dlbyilding panel depaels, g mhéthod axkidingt 7
t herefrom Upon openi ng of the end doors 13, access is gained to

the ends of the baf3#npiyng a flowable, setable gpating material fo neppecrive surfachepfiat least two
pneumatic cyli ndai‘h has a pair of hooks is then used 15 to push the
i ndi vi dual paneP¥t8% out of the mould box or supporting frame. To this

engagenent 1ol s 16PanE A TR ¥ sNeRigY Prrdfe A ettelaobtipen, o
foot of the cyl léaﬁg%bshﬁtiﬁﬁ}ﬁﬂlliﬂ?%?egﬁgﬁ%%@eénhﬁe R4 basfle it dﬁe&atsﬁ core

panel 17 to push the sane out e opposed open 00r region

of the noul d boMaRfiabpiidtab sktfidlg bf SR oatifdahaterid), aridS, the reaction force

associated with this pushing action is transferred to the baffles 14
allowing the core material and coating material to set.

2.  The method of claim 1 wherein the baffles are located with respect to one

10 another prior to filling the space with core material. |

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

4. The method of claim 1, wherein the baffles are moved apart and/or

15  separately removed after setting of the core material and coating material so as to
release the formed panel(s).

5. The method of claim 1 providing n+1 baffles in a paralle]l spaced
interrelationship, between which n panels are formed where n equals any integer
greater than or equal to 1. _

20 6. The method of claim 4 wherein after the baffles are moved apart, the panels
are rembved in a direction substantially parallel to the plane of the baffles by
application of force thereto.

7.  The method of claim 1, wherein the baffles are located within a mould box
or supporting frame.

25 8. The method of claim 1, wherein the baffles are moved toward one another
by means of hydraulic clamping cylinders. |

9.  An apparatus for use in forming a building panel or panels by the method of
claim 1, the apparams including:

a mould box or supporting frame into which said coated baffles are receivable,



by i nterengagenent of the hand held@tool wth the baffles 14. The

e O 2 AR, sttt

r, the pushing foot

pushes the concrete panel out through ohe of * h& open doors 13 to be
received by a pallet for dispatch. 25 It should be appreciated that
modi fi cations and alterations obvious to thte skilled in the art are

not to be considergf..3s PRV q?]ih REatSE B8 Lin Js%a%smtonb AUGHE as l%OJefm?

exanple, the baffles 14 mg ave an I nterna rame structure to preven
t he opposed amhﬁﬂgﬂs@agémékmgé@aﬁd\g t owar ds one anot her during the

application of force by clanping cylinders 18. Also, the extraction
engagenent hol e 16 meaghto aypha settable care matemal vstwabn each of said baffles.
9 applying the required internal pressure to the baffle cavity 25 to

rel ease the formed 10. Thepppetais 1of. claim 9, further imgludinganmeans toheppx tar eeatingn

cylinder m ght have two tri,ggers or a two-pull ftrigger ] .
5  material to both sides of at least some of said baffles prior to applying said settable core

material between each of said baffles.
11. The apparatus of claim 9, wherein each baffle is substantially hollow,
having a pair of spaced apart side sheets.
12. The apparatus of claim 11, wherein each baffle has air inlet means by which
10 air can be injected into the space between the sheets so as to outwardly expand the same
under pressure to assist in releasing the set panels from the baffles.
13. The apparatus of claim 9, wherein each baffle is solid.
14. The apparatus of claim 9, wherein the baffles have extraction engagement
holes to which an extractioﬁ device can be anchored for the purpose of applying force
15  to the set panels for removal.
15. The apparatus of claim 9, wherein the mould box or supporting frame is
formed upon a mobile structure.
16. The apparatus of claixﬁ 15, wherein the mobile structure has one or more
posts to which clamping cylinders are affixed, said clamping cylinders being associated
20  with said walls of the mould box or supporting frame.
17. The apparaws of claim 16, wherein the side walls of the mould box or
supporting frame act as end baffles.
18. A plant for forming building panels, the plant including:
means for applying a flowable, settable coating material to respective surfaces of
25  at least two baffles,
means for placing the baffles in a substantially planar, spaced interrelationship,
means for substantially filling the space between the two baffles with a settable

core material prior to setting of the coating material, and



acti.on, one activation of the trigger, or one of the triggers, serving to

activate 5 weogagaen { SR ot her acting to acti vRCEAUR&00706
pushing foot to ext racttlllmrmﬂﬂlmrm,nm panel . | Typically, the
pushi ng foot pushes the f'or fred* pahelss through a di stance of about

300mm for the purpose of allow ng access fofynmanual lifting to the pallet.
As an additional feature, steel or other reinforcing nesh or other
reinforcing 10 maans faraconbeyiggmthetindividdal patelethrougheutthd plaats far ahd purpose of
surrounded by the core material. A further feature can be the fitting
of a profiler vteaningcand qoriing the samel Jatharaid setable seatingsmaterial angdafor apnanging the
provide a detail such_as_a tongue and grooye to . the edge. I n
Figs. 7 to 13 ofoaterdaffles ipipidh osgnbally parallel.ispased "i“§“§‘éﬁ%‘%?§%ﬂ*cal |y depi cted
t he pl ant | ayqut ,and_.oth et gl .asspciated with a nodified.method
and apparatus for % ﬁ‘&rl?#‘ﬁf bﬂ?ﬁ"&ﬁhg ‘%i?fg?% mneapy 3”%’. c&qv'gyxngz%,m(l\ggebgﬁdor
13B show furt he L : ; JThi ! i '

for higher psr o] &g%& tfﬁa?’gulaﬁpﬁ%égﬁg‘?ﬁ%og’svﬁigﬂ te 9&&%%21133%12&&5 Fsa?ggggigg%g?/de

with reference fo.dsifgS rarsfdrfing fhe MBAAd DR oRshppBRiiA thaing fdaiial fivst, baffle rdnfbval
that described above with reference to Figs. 1 to 6A. In the

pl ant of Figs. gositionkd,a debend)dhfflecinsenton pusition, baslesn evhichppositicnk thoamail box
nmetal 20 sheets, but instead are forned as a single sheet of material or
| ani nat ed sol i dod supperting frame is rotated.
20. The plant of claim 18, wherein the means for substantially filling the space
10 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 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 wbes.
15 21. The plant of claim 18 wherein means are provided to oscillate the hopper
horizontally, during vertical withdrawal of the tubes and delivery of the core material.
22. A building panel formed by the method of any one of claims 1 to 8 or by
use of the apparatus of any one of claims 9 to 17 or as produced by the plant of any one
of claims 18 to 21.
20 23. A building panel including a core having been set from a settable core
material and a coating on either side thereof, the coating on either side having been set

from a settable coating material concurrently with setting of said core material.



material. Typically, a single sheet of plastics coated plywod forns each
baffle 14. wo 99/izpl ant | ayout of Figs. 7 and 8 can be desg¢iReds/ifos
foll ows. The individual baffles are placed in a nmould box or
supporting frame 70 and carried by a fork lift to a chain drive
conveyor 71. The individual baffles are then picked up by a baffle

unl oadi ng 25 hoi st 72 and conveyed in the direction indicated by arrow A
al ong a suspended pi pe conveyor 73. The pi pe conveyor conveys

i ndi vi dual baffles to a cleaning and oillfitfg station 74 where the
baffl es are cl eaned and coated with oil which acts as a nould rel ease
agent. The individual baffles are then conveyed to spraying station 75

wher e the individual baffles are coating material on both sides with
a coating material. The 30 panels are conveyed by the pipe conveyor
to the core filling station 76. During

10 the tinme that the baffles arg conveyeth by the pi pe conveyor 73.
The enpty noul d box or supporjfFng frame 70N s convzéed by a chain
drive or other conveyor apparatus o a r ot athon ion 77 where the
nmoul d box or supporting frame 71/1s rotated through [err]
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and ‘then further conveyed by the conveyor belt or chain drive conveyor the
core fillingwo®/id42ati on 76. At the core station 76, the nouP@I/AHRS/§¥706
supporting frane receives the cl eaned, oiled and coated baffles for
core filling. A core filling apparatus receives the filler
material froma mxer 79. In Fig. 7A, there is schematically
depicted in plan view a nodified plant |ayout. Fig. 7A shows the
baffl e preparation station 400, the spr%y station 75, the nould 10
assenbly station 410, the nmould fillind/Sation 78, a denoul di ng and noul d
di sassenbl y station 420 and an edge detailing and palletising station
430. The baffles 14 are suspended froma nonorail 73 that is used to
transport the individual baffles through t he pr96§%s stations 400, 75
and 410. Individual paffttes—arecieamed—grted—and——7 genenal |y prepared
such that they can l-:eive the settable cgating nate(ial and |dan be 15
separ at ed fromz.he !nalded panel after it}]lhas cured. PeRoul di ng

and noul d di saSsenm i ch occurs at stafion 420 takes pl a¢mia

follows. Once the p s are sufficiently]jcured and hardenediitthe stil
full nmoulds are disassenbled to rengve the panels heldaf f | es and
panel s are progressiYgry Strtpped FronT the nour a 11 ane] ylhe device
and operators first w!:ke off the obferfost baff¥ and 20 repl ace it on
t he nmonoraiT—_as at tne begl nning O Y& pr ocess. & devl ce and operators
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t hen separate t he outernost panel fromthe nould frane and deliver it to

t he edge ooflply®d | i ng and palletising station (Fig. 14 arRCTFAGRS/00Z)R) .

The process |s repeated unti l all of the full nould has been

di sassenbl ed and the fornmed panels renoved and delivered to the
detailing station. 25 Features of the edge detailing and

pall etising station are shown in Figs. 14 and 14A. The forned panels

are delivered to the edge detailing and palletising station to be
conpl eted. The edge detailing station usg% a grinding wheel to create a

groove 500 in one | ong edge of tq% panel to match the tongue 510
that is forned in the opposite | ong » ggge of the panel during the
casting process. Oncelher-ha nirel—p e detalls 30 conplete, they are
pal | etised for final(ﬂh il ﬁ'n Hil ﬂ: Eldel i vergpto the custoner. In
11 sone cases, 1! \ “ f i to dijferent sizes prior to
pal l etising. The pan£I~ ud u ‘ il ¢at ed reference 520 in Fig. 14 and
Fig. 14A. The finishp RIS &r £ o
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finish thereon to determ ne by the surface texture of the baffles. %
settabl e congoegni4ez material nelds to sone degree with the sRF’ﬁ"W&?’QW
and provides a hard wearing and 5 durable surface in the finished panel

whi ch does not require subsequent rendering or in situ cosnetic

treat nent. In Fig. 10A, there is schematically depicted an

I ndi vi dual baffle 100 which I ncl udes a pl ywood panel 105 surrounded
by a steel frane 101. At the upper part of the steel frane 101, there

extends a pair of projections 102 which are engaged by hooks 10 suspended
fromthe pipe conveyor. At the bottomiddflSeach baffle 100 there projects a
pair of nmould box or supporting frame alignnent |ugs 104 which serve to

engage with a | ocating track 135 in the bottog of the nould box or
supporting frame, which |ocating track includéswrecesses 136 mh({b
are spaced by a set distance defining the thickness of a pane be
nmoul ded bet el rr=Frge—tN t hexe i s shown the ai
of a net hod S|nultaneously sprayi ng both Si of a solid baf

14. The spray assenbly includes a plurality of spra uns 110 H*&
positioned at§y both sides of the baffle 14. The baffRg 14 is drawn by t

pi pe conveyor 73 i nbetween the spray guns 10 during spraying|so as
to achieve a niformcoating on each side. carriage 112 is
associated wgh the pipe conveyor 73 in sonmewhat [he




20 sanme manner as a curtain ring is associated wwth a curtain rod. The
carriage i s wolosbgthd2 al ong the pi pe conveyor by a cabl e prr/aipeg/so70A
cable 113 suspended fromthe carriage 112 incl udes hooks 103 (Fig.
10A) which engage with the projections 102 of each baffle to suspend
and convey the baffle 14. Also shown in Fig. 11 is a coating
mat eri al punp 114 which provides a head of a 25 coating material to a
coating material nmetering and delivering apparatus 115. The nmet eri ng
and delivering apparatus 115 operates like a vein punp and includes a
nunber of wheels or rollers whiépl1pass along fixed | engths of tube

t hrough which a coating mat eri al passes. The rate at which a coating
material is delivered to the spray nozzles 110 can bgJadjusted by
altering the distance of travel of the rollers along the |&Wwths of 30
tube, by altering the length of tube, or by altering the diame{er of the

t ubes. Q 1 :
In Fig. 11A a baféie sprayi ng ap@aratus is shown associated withha
different type paratus. The individual baffles 18—z

of punpi ng
sprayed on both siadgs mﬁthvfhe
N

»

FIG. 7A




coating material mxture. The mxture is predomnantly a water, sand
cement, flyame9/11442 fibre, polynmer, and other concrete addPE€THEPEAG. |t
is prepared in a mxer 200. The 5 m xer 200 delivers the coating
material mxture to a punp 115. The punp 115 delivers the m xture via
hoses 111 to the spray guns 110. The m xture which is under pressure

I's sprayed by the guns 110 onto the baffles 14. The m xture then coats the

verti cal surfaces of the baffles 114. In Fig. 12 there is
depicted a baffle supporting frame 1g@;end associated core 10 filling
apparatus 78. The core filling apparatus 78 includes a hopper 121 which is
filled with sufficient core material to fill the space between all
baffles in the baffle supporting frame 120. The hopper 121 is
pivotally nmounted at 122 to a frame 123. Extending fromthe hopper
121 is a pair of filling tubes 124 through which core material frpmthe
hopper can pass. The hopper 121 and filling tubes 124 are adapted]to be
drawn 15 vertically along a track 125 by neans of a i st. ce
raised into a position wherein the filling tubes 124 are v ticggﬁp
clear of the baffles i ty box, hopper can vot e
vertically about pivotgaxis 121jJjinto the vertical position depicfled .
at the right in Fi yely, yfm hopper ca ' pri o]
lifting. By ans of the foifst, theN\Mopper 121 ca ds

that the tips of thg fill tubes L‘t
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/75




20 (which are now extended downwardly fromthe hopper) are nearby the

bott om of Nég‘ﬁ 9/11442 nmoul d box or supporting frane between ap@BEAUISH0706

baffl es. g ﬁhé provi ded for oscillating the hopper 121 from
side-to-side in the direction indicated by arrow B whil st rai sing the
hopper 121 and nozzles 124 in the direction indicated by arrow C. The

nmeans for providing the oscillation in the direction of arrow B can be
canshafts, 25 solenoids, pneumatic rans, hydraulic ranms or other

oscillation nmechanisns. The aimis to fill the space between the
baffles with core material at a controfi%d rate. That is, the rate of
delivery of the core material is adjusted such that the core is filled at
t he sane rate as the rate at which the nozzles are vertically
wi t hdrawn fromthe nmoul d box or supporting franme. This controlled
rate of filling prevents the core material from 30 shearing a coating
material fromthe baffle surfaces during the filling process. Once
13 space between a pair of baffles is filled, the nould box or
supporting franme is shifted & A8
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along so as to align the next, enpty cavity with the filling tubes
wher eupon t haV0 99/1144%y tubes are | owered wth hopper 121rpemAusies70s
process continued. It should be noted that t he hopper 121 and the
fill tubes 124 oscillate backwards and forwards in the direction 5
indicated by arrow B during vertical w thdrawal such that the tips of each
fill tube 124 follow a sinusoidal path. This nmethod of filling al so
prevents the encapsul ation of air pockets in the core. In
Figs. 12A and 12B an alternative core filling station is depicted. Once the
noul ds are assenbled wth the settable c®altSi ng material on each face of the
baffles, they 10 are noved into the fillQng station depictgd. The filling
station places the core mxture in the noul ds, filling]the space

bet ween each baffle. The core m fdure is inantly a water,
cenent, flyash, nodified and coa EPS, poly , and 0 heré‘ concrete
additive blend. The core m xturejtis prepared aﬁd m xed |{n él,ore m xer 210
nount ed upon a frane above hagp P2 e e e et hen del ivered
to the 15 hopper 112. The dor rﬁi&?ﬂig;%i%%F;%%;EHEfro¢ he hopper 122
via the nozzles 124 intd tf ul ds, .The ho 142 ghp nozzles 124
nmove i n such a manner that t C xture I placec nto each

i ndi vi dual space between noul d |gave nt e mould is
filled. The nmoulds are then storgd ?LF n—uuu HEe—porHe—4i | time to all ow
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partial curing and hardening of the panels. The m xer 210 includes a

hori zont al | 20 ‘§riented substantially cylindrical m xi ngpCEAUBS00M84VI ng
an openi ng SO ugh whi ch i ngredi ents pass for mxing in the tub
211. A helical blade or blades 213 are | ocated upon a rotating shaft

214 which is driven by an external notor 215. The tub 211 is
pi votally nounted upon a shaft which is common or coaxial with the shaft of

the m xi ng bl ades. The tub 211 can givot so as to allow delivery
under flow. of the nmixed material 25  86é15the hopper 122. The
nozzl es 124 receive the core materi fromthe hopper 122 by a device such

as an auger 215 or other punping de
shown first and second baffles 14 al
baffl e supporting frame 120. The uppe
vertically 30 projecting pin 130 i
pin 132. The baffle Fockt\ng X phkns
each defining recesses 183 i nfg whgdh
14 134 projecting frjomthe\engs ¢
di stance betwee —m:‘-,_ B d befween the
baffl es 14 and t !:hﬂﬂp aseot—the——0 pangls proddced] The | ocking
WNEARIEGY 13 - coopdratps with the

i Mt N positﬁ&p of tlHe f|rst baffle

ce. In Fig. 13 there are
gsi de the side wall of t he
edge of the sidewall includes a
ooperates with a baffle | ocking

i pairy of legs 131,

%h baff\e are rgqceijed. The

defitives thg spaci
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5 .14. The locking pins as well as the interaction of the lugs 104 with

t he bottom ofwa 11442 Dbaffle supporting frame 120 rigidly seearAaUS806706
baffle in place. Also shown in Fig. 13 is alocating track 135 at the
bottom of the nould box or supporting frame and defi ning recesses 136
into which the lugs 104 are received. The | ocking pins 132 are positioned
so as to extend into the space between each baffle and are twisted by a
mechani cal 10 neans through 90[err] to engage the recesses 133 over the
respective pins 134. In Fi@o/A3B, there is shown in nore detai
one of baffles 14. The baffles are a conposite involying pl ywood
nyl on, PVC, and steel. The nmanufactur
aut omat i on- assi st ed assenbl vy, fiiii ng

e r ot at ed

After setting of the core materisl , H

through 90 in 15 the opposite diN effi oh t of [Ehabl é(ﬁ&Fach panel
for conveying fht e = nggyfa ~= In
Fig. 13A there i;ﬁéﬁomm appgria tiitet—5ho in Fig. 13.

| nst ead o] he appar at 49 rcat by r ! ref 4l{s 130, 131

132, 133 and 134, pldrlal [ty of |Rcki cl am SAIOO 32 and 303 are
provi ded. Each Iﬁcklng cl any a 20 plur ty of prg dl y dependi ng

| ugs 304 which n cooperatijgnfwijt h the uppegPledge of [dach baffle
defines the baff|ll e spacing. |Heptlires at the flgwer gnd |of gddh baffle are
substantially fdgntical wth|t e as descrifigd abpwaiwit hineference to
Fig. 13. A ki ng handlle 1l is pivotaKlly co ed{ tjg the | ocking
clamp 300 and iit h, flept hrjds provi ded at
the upper edge ol each baffle. A sifglal tab<®5 3J05\iys pfqvided at the
remotely | ocated §epending |ug of eagh { ocking clénp. By of t he
apparatus of Fig. {3A, after being sgdrayed, each indggidua baffle i s noved
al ong the nmonoyail to the noul djasgenbly statji o At]tihe nmoul d
assenbly station, the baffles arfe bssenbl ed imto—thelgoul d franes d
| ocked into position\with the | ockind c|anps ot herwi se known as " | d
conbs". 30 An Qknportant distingtipn between the baffles of the
process of Figs. 7 tg 13 to that of Figs. 1 toX6A is that it is neg

| onger necessary to apply air to rel gasg panels from\{ he baffles.t&bis

is due to the fact that the baffles grefsolid. A so, tNiere is no need
apply lateral force tjp each baffle td ppsition the sa as descri bed
reference to Figs. 1 to 6. 35 Al so, a hand-gfld pneumati c
cylinder is not usedfin the plant of [Fifgjs. 7 to 13 to N renove the
panels fromthe noul g box or supportijngl{franme. Rather, each baffle is
sequentially noved sf deways and liftgd fromthe nmould box or supporting
frame using a ifting system as |[dekcri bed earlier.
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15 CLAI MS: 1. A nmethod of form ng a building panel or
panel s, the Rpbbgfgkncl udi ng: appl ying a fl owabl e,

coating material to respective surfaces of at |east two P%QHJ?’Q@?MS
placing the baffles in a substantially parallel, spaced interrelationship,

at | east substantially filling the space between the two baffles with a
settable core material prior to setting of the coating material, and
allowing the core material and coating material to set. 2. The
met hod of claim1 wherein the baffles are located with respect to one 10
another prior to filling the space witll/ddre material . 3. The
met hod of claim 1, wherein the baffles are noved together after filling
the space with ore material but prior to setting of the core material and
coating rial. 4. The neihot—oaf—riad —wpherein the
baffles are noved apart _and/or 15 separdiely renoved after s@it] ng of the
core material an oat i mat eri al Q) as t
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rel ease the fornmed panel (s). 5. The net hod of CAC@‘A&'}”}“M“

providi ng ngokohfdar! es in a parallel spaced I nterrel at’

bet ween mhlcﬁ n panels are fornmed where n equals any integer greater
than or equal to 1. 20 6. The met hod of claim4 wherein after the
baffl es are noved apart, the panels are renoved in a direction
substantially parallel to the plane of the baffles by application of
force thereto. 7. The met hod of claim 1, wherein the baffles
are located within a nould box ; fypportlng frame. 25 8.

The met hod of claim 1, mhereln the baffles are noved toward one another

by nmeans of hydrauli 2 9. An apparatus for
use in formng a buil din by the net hod of claim1l,

t he apparat us i ncl udi ng: il d box or supporting frame into

whi ch said coated baffljes al

16
134
132 /31
/34
338 130
131
B
14
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means to | ocate said coated baffles in association with one another so as
to define WO /113421 num space t herebet ween, and FRaNSUdsRofRP! Y
a settable core material between each of said baffles. 10. The
apparatus of claim9, further including a means to apply a coating 5
material to both sides of at |east sone of said baffles prior to applying
said settable core mat eri al between each of said baffles.

11. The apparatus of claim 9, wherein each baffle is substantially

hol | ow, having a pair of spaced apart side sheets. 12.
The apparatus of claim 11, wherein each ?ﬁ&%ée has air inlet nmeans by which
10 air can be injected into the space be en the sheets so as to
outwardly expand the sane under pressure to assist in releasing the
set panels fromthe baffles. 13. The apparatus of claim?9,
wherein each baffle is _solid. 14. The apparatus of claim?9,
wherein the ffles ha extraction engagergent hola§ g which an
extraction deyi ce n bp anchored for the purpose of applgyid@ force 15 to
the set panel§ forgyenoval. 15.\\Jhe apparatusyoff claim?9,
wherein the oX or} pporting ame i 8 or med Yupon a nobi |l e
structure. \~F b e - F1]
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16. The appaﬁﬁbgﬁugﬁzclain115, wherein the nobile structure has one or nore
posts to which clanpl ng cylinders are affixed, said clanping &FTIALH{08706
bei ng associated 20 with said walls of the nmould box or supporting

frarne. 17. The apparatus of claim 16, wherein the side walls of
t he moul d box or supporting franme act as end baffles. 18.
A plant for form ng buil ding panels, the plant including: nmeans
for applying a flowable, settable coating material to respective surfaces
of 25 at | east two baffles, 14/m8ans for placing the baffles in
a substantially planar, spaced interrelationship, means for
substantially filling the space between the two baffles with a settable
core material prior to setting of the coating material, and

17 means for conveying the individual panel throughout the plant
for the purpose of cl eaning and coating the sane with said settable

coating material and for arranging the

FIG. 138



coated baffles in said
19. The pl ant
supporti nga'?5 93@13
removed and
froma first, baffler
position, between whic
i s rotated.
substantially filling
settable core materi al
or nore filling tubes,
bei ng pi vot abl e about
rai sed and | ower
wi t hdrawn from a space
is being delivered the
of claim 18 wherein ne
hori zontally, during v
core material .

one of clains 1 to 8 o
9 to 17 or as produced
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substantially parallel,

enoval
h positions the nould box

spaced |nterre
i ncl udi ng neans for conveyi ng aP
nto which and fromwhich the baffles are |nserted and
means for transferring the nould box or supporting frane
position to a second, baffle insertion
or supporting frane
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20. The plant of claim 18, wherein the neans for

the space 10 j5fkgween the two baff
i ncl udes a hopper fro

per ng ed upon a fr
0. horLzontaI axi s, the hopper being
2d .such* that the f||||ng t ubes ent er
betmeen adj acent baffles whil
eto-by said filling tubes. 15
?ha-are provided to oscillate the hd
brti cal withdrawal of the tubes and

les with a

t here extends one
me and

adapted to be

and are
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pl ant
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22. A buildin anel fornmed by k he nethogd of any
rl by use of appar at us of a&y one cl ai ns
by the plant of any one of clpins 18 21.
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(57) Abstract

1

A building panel includes a central core and a pair of opposed coating surfaces formed integrally with the core. The method of

forming the building panel includes the application of a flowable,

settable coating material to respective surfaces of at least two baffles

(100), placing the baffies in a substantially parallel, spaced interrelationship, at least substantially filling the space between the two baffles
(100) with a settable core material prior to setting of the core material, and allowing the core material and coating material to set.




