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LAMINATES (71) We, JAMES HARDIE & COY.  (b) arranging said stack within an
auto- PTY. LIMITED, a Company incorporated  clave vessel and subjecting the
stack within under the laws of the State of New South  the autoclave to
steam under pressure suffi- Wales, Commonwealth of Australia, of cient to
render the film fluid and simul- 5  "Asbestos House", Corner York and Bar-
taneously to complete curing of the asbes-  50 rack Streets, Sydney, New
South Wales  tos-cement sheets, and 2000, Australia, do hereby declare the
(c) during curing within the autoclave ves- invention, for which we pray
that a patent sel applying a distributed compressive load- may be granted
to us, and the method by  ing to said stack imposed on it in the 10  which
it is to be performed, to be particular-  direction normal to said film of
bonding  55 ly described in and by the following state-  material. meant:-
By the present method, use of an adhe- This invention relates to a method
of sive, as such, is dispensed with and replaced producing a laminate
consisting of a plural-  by an inexpensive solid plastics film which, 15
ity of cured asbestos-cement sheets facially  under the conditions of
asbestos-cement  60- joined together.                       curing, becomes
an effective bonding agent It is commonplace to make laminated  for the
asbestos-cement sheets. Moreover, slabs of asbestos-cement by facially
adher-  the bonding medium employed is easily ing together a plurality of
sheets of that spread on one of the sheets as a pliant, 20  material. The
usual way of making such a  continuous, unbroken layer which, in the  65
laminate slab is simply to coat the surfaces  finished slab establishes one
or more sub-. of the constituent sheets to be united, with  stantially
moisture impervious barrier layers an adhesive and then build any required
between the constituent sheets. plurality of the sheets into a stack which
is   The asbestos-cement laminate slab may 25  allowed to stand until such
time as the  include a layer of what may be called alien  70 adhesive has
hardened.                 or special-purpose material, being a mate- The
indicated prior method of manufac- rial other than asbestos-cement, to
endow turing asbestos-cement laminate slabs is not the laminated slab with
a specific property. entirely satisfactory because it is time-    For
example, as already stated above, 30  consuming; the asbestos-cement sheets
have  laminate slabs according to the present  75 themselves to be fully
cured before the  invention are substantially moisture imper- adhesion and
laminating action can begin; vious by reason of the inclusion therein of a
moreover, there is difficulty in ensuring that  bonding film. Where
however, absolute the adhesive, usually applied as a liquid, is  moisture
imperviousness is required the 35  uniformly and totally distributed.
laminate may have sandwiched within it an  80 According to the present
invention there  alien layer of metal foil, preferably alumi- is provided a
method of producing a lamin- nium foil; our experiments having shown ate
slab consisting of a plurality of cured  that by the method of the present
invention asbestos-cement sheets facially joined  the presence of the alien
material between 40  together, comprising the steps:        two sheets of
asbestos-cement does not  85 (a) forming a stack of rigid but incom- impair
the effectiveness with which those pletely cured asbestos-cement sheets
with at sheets become joined together notwith- least one film of solid,
thermoplastic pliant standing the impervious nature of the alien bonding
material sandwiched between two  layer. 45  sheet surfaces to be joined,
By way of further example, our experi-  90    2
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a laminate slab  and the next asbestos-cement sheet then laid may include
an alien layer to give it strength  on top of the bonding film. This stack
by way of reinforcement or as a means  building process may be repeated
with any 



whereby, in the event of slab breakage, the  number of sheets and
interleaved bonding 5  broken fragments will not fall apart. Such an  films
until the desired finished slab thickness  70 alien layer may consist of an
array of  is built up. The total stack under treatment parallel or crossing
filaments of metal, glass,  may be of any height which can be accom- fibre
or other reinforcing material, or a  modated by the autoclave vessel,
individual layer of wire mesh material, so-called ex-  laminate slabs being
readily separable after 10  panded sheet metal or multi-apertured sheet
treatment simply by omission of a bonding  75 metal.
material film between each slab of required In the ordinary production of
asbestos-  thickness and its neighbours. Where a num- cement sheets it is
customary to accelerate  ber of slabs are simultaneously formed in a curing
of the sheets by autoclaving. This is a  single stack as just described,
all of these 15  high pressure steam curing, and one of the  slabs, except
a few at the top of the stack,  80 time and labour saving aspects of the
pre-  will be sufficiently compressively loaded sent invention resides in
the fact that  during the autoclaving treatment merely by according hereto
adhesive bonding of a  reason of the weight of the matters above plurality
of sheets to form a laminate slab is  them. To ensure that the top few
slabs are 20  performed entirely while the sheets are  also sufficiently
loaded, a sheet of metal or a  85 undergoing autoclave curing.
number of weights may be applied directly When the cured stacks are removed
from  thereto. Alternatively, a few green asbestos- the autoclave it is
found that the substance  cement sheets which require curing but are of the
bonding film or films has to some  not required to become laminates may be
25  extent migrated into the substance of the  placed at the top of the
stack. Any of these  90 sheets and bonded them  together with  expedients
will ensure good flat contact sufficient tenacity as to withstand peeling
or  being made between the film layers and the separation of the sheets
under all normal asbestos-cement sheets being laminated usage, and this
with substantial impervious-  within the stack. 30  ness to penetration
through the laminate of    The period of autoclaving may vary from   95
liquids.                                six to twelve hours with a
corresponding In carrying the invention into practical  saturated steam
pressure which is preferably effect, the bonding material is preferably  in
the range of 140 to 125 lbs. per square polyethylene which, in the case
where two  inch. 35  asbestos-cement sheets are joined together
Experiment has shown that under the 100 without any alien layer
therebetween, may  heat of autoclaving, especially where the be of a film
thickness running from 0.001" to  surfaces to be bonded together are not
0.012" with a preferred thickness of 0.006".  absolutely flat, there is a
danger of the This latter is a film thickness which appears  bonding
material layers shrinking and there- 40  to be in the nature of an optimum
thickness  fore incompletely fulfilling the function re- 105 in that it is
not too flimsy for effective  quired of them. This difficulty is overcome,
spreading of the film between the asbestos-  however, by relatively light,
non-critical cement sheets and it is not of such thickness  compressure
loading of the stack as discus- as will cause likelihood of excess liquid
sed above. 45  bonding material spilling out from between    It will be
understood that the curing 110 the asbestos-cement sheets.
temperature must be such as to liquefy the Experiment has shown, however,
that the  bonding material films or at least sufficient thickness of the
polyethylene film is not  to render those films tacky and hence critical as
even somewhat beyond the stated  sufficiently fluid for penetration into
the 50  range of thicknesses it will give an effective  pores of the
asbestos-cement sheets. We 115 result. Experiment has also shown that  have
found that the autoclave temperature similar films of polypropylene or
poly-vinyl  may run from as little as 110 to as much as chloride may be
used but they are less  [err]. This corresponds to an autoclave preferred
as being somewhat more expen-  steam pressure range of from 21 lb to 570 lb
55  sive.                                    per square inch, thus the
preferred range of 120 The asbestos-cement sheets to be facially  steam
pressures previously mentioned he- joined together are preferably assembled
in  rein (125 to 140 lbs per square inch) will a known type of box-form
jig which is  suffice to ensure effective functioning on the suitable for
subsequent placement in the  part of the bonding material films. 60
autoclave vessel. The jig serves to locate    Some embodiments of the
invention will 125 and hold the sheets in position during the  now be
described, by way of examples, with autoclaving process. The first
asbestos-  reference to the accompanying drawings, in cement sheet is laid
on the flat floor of the  which: jig in horizontal disposition. A  bonding
Figure 1 is a perspective view of two 65  material film is then laid over
the first sheet  asbestos-cement sheets to be laminated  130    
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3 C together by use of a film of bonding material  ing films is preferably
a little thicker than being laid on the lower of the two sheets;  those not
having an alien layer sheet as Figure 2 is an end view of the sheets
described above. With an alien layer of shown in Figure 1 when facially
joined  aluminium foil, our tests have shown that 5  together;
the desirable thickness of each of the bond-  70 Figure 3 is an end view of
an alternative  ing material films runs from 0.005" to 0.015". laminate,
Where the slab includes one or more alien Figure 4 is an end view  of
another  layers of ferrous material such as parallel or alternative
laminate, and                 crossing filaments or wire mesh material, it
10    Figure 5 is an end view of yet another  is desirable, but not
essential, for the alien   75 alternative laminate.
layer to be sandwiched between two films of Referring to Figures 1 and 2,
the lower  bonding material. Again, the thickness of sheet of two sheets 6
and 7 has a bonding  each of these films (or the single film if only film 8
laid over it and the sheets 6 and 7 are  one is used) is preferably
somewhat greater 15  brought together so that after autoclaving as  than
the film thicknesses referred to above.  80 described above they become
unitary as  The desirability in this connection is that shown in Figure 2.
It will be noted that the  when the bonding film or films soften, there
overall dimensions of the bonding film 8 are  will be a sufficient quantity
of the fluid film a little greater than those of the sheets 6 and  material
substantially to fill the spaces be- 20  7. This provision is optional, but
preferable  tween the filaments or mesh-wires of the  85 so that total
coverage of sheet 7 by the layer  alien layer. In a trial practising of
this form 8 will be more easily accomplished without  of the invention it
was found that successful criticality in the placement of the layer 8 on
bonding of the asbestos-cement sheets was the sheet 7.
achieved when an alien layer of 22 gauge " 25    It will be understood that
the invention is  weld-mesh was sandwiched between two   90 applicable to
the production of ordinary  bonding films each 0.024" thick. laminates, of
the kind shown in Figure 2, in    WHAT WE CLAIM  IS: which the individual
asbestos-cement sheets    1. A method of producing a laminate 6 and 7 and
the bonding films 8 extend  slab consisting of a plurality of cured asbes-
30  throughout the lateral dimensions of the  tos-cement sheets facially
joined together,  95 finished slab. Alternatively, various fluted
comprising the steps: or other ornamental effects may be achieved  (a)
forming a stack of rigid but incom- by use of the invention.
pletely cured asbestos-cement sheets with at Figure 3 shows a laminate slab
which is  least one film of solid, thermoplastic pliant 35  fluted on one
side by consisting of a single  bonding material sandwiched between two
100 asbestos-cement base sheet 9 and a plurality  sheet surfaces to be
joined, of strip-like asbestos-cement sheets 10  (b) arranging said stack
within an auto- bonded to one side of it.                 clave vessel and
subjecting the stack within Figure 4 shows a laminate slab fluted on  the
autoclave to steam under pressure suffi- 40  both sides in consisting of a
single asbestos-  cient to render the film fluid and simul- 105 cement base
sheet 11 having a plurality of  taneously to complete curing of the asbes-
strip-like asbestos-cement sheets 12 bonded  tos-cement sheets, and to both
sides of it.                      (c) during curing within the autoclave
ves- Figure 5 shows a laminate slab, fluted on  sel applying a distributed
compressive load- 45  both sides, consisting entirely of strip-like  ing to
said stack imposed on it in the  110 asbestos-cement sheets 13 bonded
together  direction normal to said film of bonding along mutually lapping
edge margins as  material. shown.                                      2. A
method according to claim 1, which Other ornamental effects which may be
includes the step of sandwiching a layer of 50  easily realised in terms of
the present  pervious material other than asbestos- 115 invention will
readily come to mind. For  cement between said sheets. example, a base
sheet of asbestos-cement    3. A  method according to claim  2, may have a
multiplicity of annular, di-  wherein two films of bonding material are
amond-shaped, circular, or otherwise  sandwiched between two
asbestos-cement 55  shaped patch-like pieces of asbestos-cement  sheet
surfaces to be joined and the layer of 120 applied and bonded to it on
either or both  material other than asbestos-cement is sand- sides.
wiched between said two films. Where the laminate slab is of the kind    4.
A method according to any one of shown in Figures 1 and 2 except for having
claims 1 to 3, wherein said bonding material 60  an alien laver included in
it, and the alien  is one selected from the group consisting of 125 layer
is moisture impervious (such as alumi-  polyethylene, polypropylene and
polyvinyl nium foil) it is essential that the layer be  chloride.
sandwiched between two films of bonding    5. A method according to any one
of material, and experiment has shown, some-  claims 1 to 3, wherein the
period of auto- 



65  what surprisingly, that each of these bond-  claving is from  6 to 12
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described above. With an alien layer of shown in Figure 1 when facially
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side by consisting of a single  bonding material sandwiched between two
100 asbestos-cement base sheet 9 and a plurality  sheet surfaces to be
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subjecting the stack within Figure 4 shows a laminate slab fluted on  the
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single asbestos-  cient to render the film fluid and simul- 105 cement base
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method according to claim 1, which Other ornamental effects which may be
includes the step of sandwiching a layer of 50  easily realised in terms of
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layer is moisture impervious (such as alumi-  polyethylene, polypropylene
and polyvinyl nium foil) it is essential that the layer be  chloride.
sandwiched between two films of bonding    5. A method according to any one
of material, and experiment has shown, some-  claims 1 to 3, wherein the
period of auto- 65  what surprisingly, that each of these bond-  claving is
from  6 to 12 hours under a 130    4
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pressure of from 125 to 140 lbs per square inch. 6. A method according to
any one of claims 1 to 3, wherein the overall dimen- 5   sions of said film
are marginally greater than those of the surfaces to e joined together by
that film. 7. A method according to any one of claims 1 to 3, wherein the
individual asbes- 10  tos-cement sheets and the bonding film therebetween
extend throughout the lateral dimensions of the laminated slab eventually
constituted thereby. 8. A method according to claim 1, 15   wherein said
slab consists of a base sheet of asbestos-cement having a number of smaller
asbestos-cement sheets joined to at least one face thereof. 9. A  method
according to claim  1, 20   wherein each asbestos-cement sheet of a pair
thereof joined together is joined to its companion sheet over a superficial
area less than its total area in the plane of said superficial area. 25
10. A  method according to claim  2, wherein the layer of pervious material
other than asbestos-cement consists of wire-mesh material. 11. A  method
according to claim  2, 30   wherein the layer of pervious material other
than asbestos-cement is an array of rein- forcement filaments. 12. A method
according to claim 1. which includes the step of sandwiching a 35   metal
foil between said sheets. 13. A method of producing a laminate slab
consisting of a plurality of cured asbes- tos-cement sheets facially joined
together, substantially as hereinbefore described with 40  reference to the
accompanying drawing. For the Applicants: D YOUNG & CO., Chartered Patent
Agents, 45              9 & 10 Staple Inn, London WC1V 7RD. Printed for Her
Majesty's Stationery Office. by Croydon Printing Company Limited. Croydon,
Surrey. 1980. Published by The Patent Office, 25 Southampton Buildings,
London. WC2A 1AY, from which copies may be obtained.    


