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METHOD OF PRODUCING SAME/ (71)   I,   JULIUS        WILLIAM   foamed
concrete and/or concrete containing ELISCHER, a Australian citizen, of 97
a lightweight aggregate (e.g. polystyrene foam 



Broadway, Nedlands, in the State of Western  beads) faced on both faces
with an asbestos  50. Australia, Commonwealth of Australia, do  cement
sheet the bond between the facing and 5  hereby declare the invention, for
which I  the core being substantially solely through pray that a Patent may
be granted to me,  the adhesion of the cement in the core with and the
method by which it is to be per-  the facing material. formed, to be
particularly described in and    Normal asbestos cement sheets may be used
55. by the following statement:-              as the facing material, but
it is preferred to 10     This invention relates to a laminated build-  use
a flexible asbestos cement sheet such as ing material and a method of
producing same. that marketed under the trade mark " Hardi-   - There are
on the market in Australia, many  flex ". Such sheets are formed from a
mixture building boards or panels consisting of a core  of cellulosic
fibre, asbestos fibre cement, and  60 material faced with some
premanufactured  silica and after initial setting are subjected to 15
sheet. Such building boards or panels have  high pressure steam curing. not
found favour in the building industry    In order to achieve a satisfactory
bond 



either because they are not sufficiently strong  between the core and the
asbestos cement fac- structurally and need to be fixed to a suit-  ing
sheets, it is desirable that the facing sheets  65 able supporting frame or
they are too heavy  should be wetted to a sufficient extent to pre- 20  to
handle. In general the total weight of a  vent excessive  absorption of
moisture from board or panel having dimensions of say 9' the core as it is
formed. Normally the asbestos by 3' or other suitable dimensions should not
cement sheets can absorb 40%  by weight of exceed 200 pounds so that it can
be readily  water when saturated. In order to achieve a  70 handled by two
men. Thus if the panel is  satisfactory bond for the purposes of the pre-
25  faced with 1/8" asgestos cement sheets each  sent invention the
moisture content of the weighing approximately 17 oz/sq foot under  sheets
may be 25 %-30%  by weight immedi- normal moisture conditions the weight of
the  ately prior to the formation of the core. core material should not
exceed 5.3 lbs/sq    The foam concrete may be produced by any  75 foot for
a 2" thick board, if this weight  suitable means such as "Phomene" (Regis-
30  criterion is to be met.                   tered Trade Mark) process and
is poured be- 



To obtain a core having the desired weight  tween the two facing sheets
supported in a characteristics the density should  preferably  suitable
mould. Alternatively during the for- be of the order of 35 lbs/cubic foot.
Norm-  mation of the panel the top and bottom por-  80 ally, a core formed
of foamed concrete or of  tions of the core may be formed of foam 35
concrete with lightweight aggregate such as  concrete of slightly greater
density than the polystyrene beads having such weight charac-  central
portion which would have the desired teristics would not have sufficient
strength to  density of 35 lbs/cubic foot, or less. The be suitable for
structural purposes without  foam concrete of higher density has. greater
85 additional framing. However, when faced with  adhesion to the facing
sheets and the possi- 40  asbestos cement sheets which are firmly  bility
of delamination is reduced. The dis- bonded to the core the resulting panel
has  advantage of this alternative is that the over- adequate strength to
be used as a self sup-  all weight of the panel may be increased. porting
load bearing panel which can be    The concrete containing the polystyrene
90 readily handled by two men.              beads as aggregate has
appropriate quantities 



45    Thus in its broadest form  the invention  of dispersing agents and
accelerators added resides in a laminated self supporting load  thereto.
Because this concrete is very light in bearing building panel comprising a
core of  weight, it does not flow unless it is made    2
1,385,512 overwet, which is undesirable because it causes    If desired the
panel may be provided with overshrinkage and permits separation of the  a
central core the top and bottom portions of polystyrene beads and great
care must be  which are formed from lightweight concrete taken in placing
the material into the mould  having polystyrene foam beads as the aggre- 5
if large unfilled spaces are to be avoided. gate and the central portion of
which is  70 It cannot be vibrated because this would cause  formed of foam
concrete. the concrete to disintegrate.  It has been    Whilst the
invention has so far been des- 



found that these difficulties can be. overcome cribed with particular
reference to a core by placing the concrete into the mould in a formed of
foam concrete or concrete with 10 particular manner. This involves
discharging polystyrene beads as the aggregate, other 75 the concrete
through at least one nozzle such  lightweight aggregate such as vermiculite
or that the concrete falls to the bottom of the  expanded shale may be used
either in com- mould without adhering to the inner surface  bination with
polystyrene beads and/or foam of the asbestos sheets or of the mould and
concrete to obtain the desired weight char- 15  ensuring that the concrete
is built up evenly  acteristics.                           80 in the mould.
Thus in another form the in- vention resides in a method .of -producing a
In producing the panels of the present in- laminated panel comprising a
central core  vention it is necessary to ensure that the of foamed concrete
and/or concrete formed  water/cement ratio is controlled to ensure 20  with
a lightweight aggregate such as poly- that the concrete core, has adequate
strength styrene foam beads faced on both faces with  and that shrinkage of
core during setting is  85 



an asbestos cement sheet which comprises  reduced to a minimum. In general
the water/ placing the sheets in spaced positions in a  cement ratio should
be within the range of mould and pumping concrete into the space  0.4  to
0.5. To  achieve  this, with  the 25  between the sheets through a
discharge nozzle  "Phomene " (Registered Trade Mark) process or a
multiplicity of discharge nozzles, en-  is difficult as one would have to
use the fol-  90 suring that the concrete issuing from  the  lowing mixture
to produce a concrete with a nozzle or nozzles is spaced from the inner
dry density of 32 lbs/cubic foot:- surface of the asbestos sheets so that
the con- 30  crete falls to the bottom of the mould with-    28 lbs
portland cement out adhering to the inner surface of the    5 gals foam (if
13 ozs solution per gallon) sheets, and also ensuring that the concrete is
1-1/4 gals water.                   95 built up evenly in the mould without
rolling of the aggregate.                            From this it can be
seen that the actual 35    Preferably the concrete issuing from  the
water/cement ratio. is: 



nozzle or nozzles is spaced from. the inner surface of the asbestos sheets
or the inside       (5x13 ozs) surface of the mould, preferably by at least
Foam         4 lbs I oz a quarter of an inch. This ensures that the
Water        12 lbs 8 ozs         100 40  concrete falls to the bottom  of
the mould without adhering to the inner surface of the       Total
16 lbs 9 ozs asbestos sheets or of the mould. If a single discharge nozzle
is used it may be of a width    This shows a water/cement ratio of 0.6.
approximately the width of the panel or it may be much smaller in which
case means    Strength and shrinkage are closely con- are provided to cause
the nozzle to move  nected with water/cement ratio, and thus it back and
forth so that the concrete is built  can be seen that this would produce a
rela- 105 up evenly in the mould.                    tively weak concrete
which would show excess The concrete may also be effectively placed
shinkage which could produce cracks inside 



50  in the mould by pumping it in from a posi-  the panel. Due to the rapid
water-absorbing tion near the bottom of the mould. The con-  qualities of
the asbestos cement sheets, the. crete pumped into the mould forms a solid
mixture had to be made with a water/cement 110 mass which moves upwardly
until the mould  ratio higher than 0.6 otherwise the cells on is filled
without forming any voids in the  the water-absorbing surface would have
lost 55  core. Thus in yet another form the inven-  too much water, the air
cells could collapse tion resides in a method of producing a lami-  and the
cement would fail to set as required; nated paned   comprising  a  central
core of  To counter this it is necessary that the, mois- 115 foamed
concrete and/or concrete formed with  ture content of the asbestos sheets
should be a lightweight aggregate such as polystyrene  adequately
controlled as  discussed above. 60  foam  beads faced on both faces with
an  With a foam concrete having a water/cement asbestos cement sheet which
comprises plac-  ratio of 0.5 and properly wetted asbestos ing the sheets
in spaced positions in a mould cement sheets a satisfactory panel can be
120 and pumping the concrete into the space be- produced but at the expense
of an increase 



tween the sheets from  a position near the  in weight. 65  bottom.
To achieve a 30 lbs/cubic foot dry density    1,385,512
3 -  concrete with polystyrene beads the follow-  globulation, because the
absence of heavy ing mix may be used: -                      aggregates
causes the cement to form  little 25 1bs portland cement
hard balls which do not easily dissolve in  65 25 lbs portland cement
water thus creating a heavy but ineffective 1.1 cubic foot of polystyrene
beads       cement content. To overcome this lignum 5     7.5 lbs water
(0.3 water/cement ratio)    sulphonate may be used to act as a dispers- ing
and wetting agent. This will also give a The strength of this type of
concrete  better flowing mixture and reduce pumping  70 



depends not only on the water/cement ratio,  pressures. The lignum
sulphonate also acts but also on the size of the beads used. The  as a
bonding agent to assist in retaining the smaller the beads, the greater the
strength.  cement on the polystyrene beads-thus elimin- 10  The best beads
for this purpose are a mixture  ating the need for other more expensive
bond- of 1-1/2 mm  to 4 mm  diameter, with an  ing agents sometimes used
with polystyrene  75 average size of 2-1/2 mm.  For economic  beads to be
mixed with cement. reasons one cubic foot of dry. beads should    For
quicker setting, calcium- chloride may preferably weigh not more than 12
ozs when  also be added. The panels of the present in- 15  shaken into a
container.                    vention can be screwed and nailed and can
Because of the lightweight and dry char-  be readily cut with a saw and are
capable of  80 acter of this mix, it will not readily flow, and
withstanding substantial loads as the follow- will cause air pockets when
placed in a mould.  ing tests illustrate: - To overcome this the pumping
methods re- 20  ferred to above are used. However, to enable
Test 1 



this material to be pumped the water/cement  Panel ratio has to be
increased to avoid high pres-    Dimensions-6' x 2' X 2"                85
sures in the pumping process. Thus, a for-    Facing   -1/8"  "Hardiflex"
sheeting mula for a 30 lbs/cubic foot dry density mix                 of
both faces 25  for pumping for the purposes of the present    Core
-Concrete   with  polystyrene invention could be as follows:-
beads as aggregate Weight  -10 lbs/sq foot                   90 25  lbs
portland cement 1.25 cubic feet polystyrene                 The panel in a
vertical position supported 12.5 lbs water (max. water/cement ratio  a
maximum load of 12-1/2 tons. When placed 30      0.5)
in a horizontal position on supports spaced The water/cement ratio may be
increased  5' 6" apart, the panel supported a maximum beyond the limits
discussed above if the  load at the centre of 1083 pounds.            95
water content of facing sheets is reduced below 



25%  by weight so that the excess moisture is                 Test 2 35
absorbed by the facing sheets so that immedi-  Pinel ately after the
formation of the panel the    Dimensions-6' 10" x 2' x 2" water/cement
ratio of the core material is    Facing   -1/8" "        Hardiflex "
sheeting on within the limits discussed- above and the
both faces.              .100 facing sheets have at least the moisture con-
Core    -Concrete   with  polystyrene 40  tent within the limits above.
beads as aggregate During the pumping, irrespective of the    Weight  -7
Ibs 3 ozs/sq foot type of pump, some compression and squash- ing of the
beads will occur.  This loss of    The panel in a vertical position
supported volume will depend on two conditions:       a maximum load of 8.7
tons. When placed  105 45    (a) Actual action of the pump             in a
horizontal position on supports spaced (b) Pressure  build-up  from
resistance to  5' 6" apart the panel supported a maximum flow  in pipeline,
which is related  to water/  load at the center of 930 pounds. 



cement ratio, distance of pumping, diameter    The density of the concrete
core and the of pipe, material of pipe, size of aggregate,  thickness of
the sheets will have to be deter- 110 50  and quality of slurry.
mined by a number of considerations: After being released from the pipe,
the polystyrene beads will recover their volume    (1) Weight of slab-to
be handled by two to some degree, and will expand rapidly. This      men
will create in the mould a pressure which will   (2) Fire rating 55  force
out part of the  surplus water into the    (3) Sound  Transmission
115 asbestos  sheets, and  thus  create  in  fact a    (4) Heat
transmission dryer mix and  a better concrete. Thus, pump-    (5)
Structural strength ing  is not only a  means of transporting  the    (6)
Weight of slab when placed on sus- concrete to the form, but also helps to
create     pended  floors. 60  a  better  compaction. With foam  concrete,
as well as with poly-    Under normal humidity conditions, a 1/8"  120 



styrene concrete, it is most important to avoid   thick  asbestos  cement
sheet  sold  under  the    4
1,385,512              . trade mark "Hardiflex" can be counted as  one of
the preceding claims, wherein the 1.1 lbs/sq foot. It has been found that a
35  water content of the core material and the lbs/cubic foot dry density
core has many  facing sheets has been controlled during manu- advantages
and that a panel of 1-7/8", thick-  facture so that immediately after the
produc- 5  ness has the ability to be formed into a 1-  tion of the panel,
the water/cement ratio of hour fire rating wall, whilst a panel of 2-1/2"
the concrete is 0.4 to 0.5. thickness with a core density of 30 lbs/cubic
5. A laminated panel as claimed in any  50 foot has the ability to be
formed into a 2-  one of the preceding claims in which said hour fire
rating wall.                     light weight aggregate is polystyrene foam



10    A panel having a K-value better than 11"  beads. cavity brick wall
(with closed cavity and tak-    6. A laminated self supporting load-bearing
ing summer conditions) would have a thickness  panel substantially as
herein described.  55 of 2-1/2".                                   7. A
method of producing a laminated self- Thus considering all 6 requirements,
two  supporting load-bearing panel as claimed in 15  sheet thicknesses are
recommended for general  any one of the preceding claims which method use:
comprises placing the sheets in spaced posi- (a) 2-1/2" thickness for
external walls and  tions in a mould and pumping concrete into  60 for
2-hour fire rated internal walls.      the space positions in a mould and
pumping (b) 1-78" thickness (minimum) for internal  concrete into the space
between the sheets 20  walls, and walls or panels of 1-hour fire  through a
discharge nozzle or a multiplicity rating.
of discharge nozzles, ensuring that the con- The 2-1/2" panel would weigh
under nor-  crete: issuing from  the nozzle or nozzles is  65 mal humidity
conditions 8.0 lbs/sq foot.   spaced from the inner surface- of the sheets 



The 1-7/8" panel would weight 7.5 lbs/  so that the concrete falls. to the
bottom of 25  sq foot under the same conditions.         the mould without
adhering to the inner surface of the sheets, and also ensuring that WHAT I
CLAIM  IS-                      the concrete is built up evenly in the
mould  70 1. A laminated self-supporting load bear-  without rolling the
aggregate. ing panel comprising a core of foamed con-    8. A method of
producing a laminated self- crete and/or concrete formed with lightweight
supporting load bearing panel. as claimed in 30  aggregate faced on both
faces with an asbestos  any one of claims 1 to 6 which method com- cement
sheet the bond between the facing and  prises placing the sheets in spaced
positions  75 the core being substantially solely through  in the mould and
pumping the concrete into the adhesion of the cement in the core with  the
space between the sheets from a position the facing material.
near the bottom. 35    2. A laminated panel as claimed in claim    9. A
method of producing a laminated self I wherein the facing sheets are
flexible asbestos  supporting load bearing panel substantially as  80 



cement sheets.                             herein described. 3. A laminated
panel as claimed in claim 1 or 2 wherein the top and bottom portions
For the Applicants, 40  of the core are formed of foam concrete of
MATTHEWS, HADDAN & CO., greater density than the central portion of the
Chartered Patent Agents, core.
Haddan House, 33, Elmfield Road, 4. A  laminated panel as claimed irjany
Bromley, Kent, BR1 ISU. Printed for Her Majesty's Stationery Office, by the
Courier Press Leamington Spa 1975 Published by The Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.
4                                            1,385,512 



trade mark "Hardiflex" can be counted as  one of the preceding claims,
wherein the 1.1 lbs/sq foot. It has been found that a 35  water content of
the core material and the lbs/cubic foot dry density core has many  facing
sheets has been controlled during manu- advantages and that a panel of
1-7/8" thick-  facture so that immediately after the produc- 5  ness has
the ability to be formed into a 1-  tion of the panel, the water/cement
ratio of hour fire rating wall, whilst a panel of 2-1/2"  the concrete is
0.4 to 0.5. thickness with a core density of 30 lbs/cubic    5. A
laminated panel as claimed in any  50 foot has the ability to be formed
into a 2-  one of the preceding claims in which said hour fire rating wall.
light weight aggregate is polystyrene foam 10    A panel having a K-value
better than 11"  beads. cavity brick wall (with closed cavity and tak-
6. A laminated self supporting load-bearing ing summer conditions) would
have a thickness  panel substantially as herein described.    55 of 2-1/2".
7. A method of producing a laminated self- Thus considering all 6
requirements, two  supporting load-bearing panel as claimed in 



15  sheet thicknesses are recommended for general  any one of the preceding
claims which method use: -                                        comprises
placing the sheets in spaced posi- (a) 2-1/2" thickness for external walls
and  tions in a mould and pumping concrete into  60 for 2-hour fire rated
internal walls.        the space positions in a mould and pumping (b) 1-78"
thickness (minimum) for internal  concrete into the space between the
sheets 20  walls, and walls or panels of 1-hour fire  through a discharge
nozzle or a multiplicity rating.                                       of
discharge nozzles, ensuring that the con- The 2-1/2" panel would weigh
under nor-  crete issuing from  the nozzle or nozzles is  65 mal humidity
conditions 8.0 lbs/sq foot.      spaced from the inner surface of the
sheets The 1-7/8" panel would weight 7.5 lbs/  so that the concrete falls
to the bottom  of 25  sq foot under the same conditions.            the
mould without adhering to the inner surface of the sheets, and also
ensuring that WHAT I CLAIM  IS:-                        the concrete is
built up evenly in the mould  70 1. A laminated self-supporting load bear-
without rolling the aggregate. 



ing panel comprising a core of foamed con-    8. A method of producing a
laminated self- crete and/or concrete formed with lightweight  supporting
load bearing panel as claimed in 30  aggregate faced on both faces with an
asbestos  any one of claims 1 to 6 which method com- cement sheet the bond
between the facing and  prises placing the sheets in spaced positions  75
the core being substantially solely through  in the mould and pumping the
concrete into the adhesion of the cement in the core with  the space
between the sheets from a position the facing material,
near the bottom. 35    2. A laminated panel as claimed in claim      9. A
method of producing a laminated self 1 wherein the facing sheets are
flexible asbestos  supporting load bearing panel substantially as  80
cement sheets.                                herein described. 3. A
laminated panel as claimed in claim 1 or 2 wherein the top and bottom
portions                For the Applicants, 40  of the core are formed of
foam  concrete of        MATTHEWS, HADDAN  & CO., greater density than the
central portion of the        Chartered Patent Agents, 



core.                                             Haddan House, 33,
Elmfield Road, 4. A  laminated panel as claimed iriany             Bromley,
Kent, BRI 1SU. Printed for Her Majesty's Stationery Office, by the Courier
Press Leamington Spa, 1975. Published by The Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    




