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For a method to be successful it must meet the following economic
criteria:- The present invention relates to a method of        a) A simple
uncomplicated method of manufac- manufacturing prefabricated brick wall
panels.         ture that can be implemented with low capital There are
many different methods of manufac-   5    investment, speedy establishment
and, if neces- turing wall panelling, and within the prefabricated    sary,
rapid relocation where production runs are building industry these methods
are generally well     very short or if the product produced becomes
understood. However, only partial success has          more detailed and
custom oriented. been achieved in the market-place, the main rea-       b)
A simple technique for the actual manufacture on being the high cost of
aesthetically acceptable   10  of the panel element themselves should be
uti- panels.                                                lized, thus
enabling semi- and unskilled labour The purpose of the present invention is
to         to be quickly trained. provide a superior, faster, flexible and
significantly  c) It should be compatible with automated tech- more
economical method of prefabricating brick         niques that allow, where
necessary, the reduc- panel walling suitable for single, multi-storey
build-   15    tion of labour content. ings or other suitable structures.
d) The number of operations on site should be It is not the intention of
this specification to   limited to a minimum and to allow the easy describe
different types of brick panel configura-     erection of the elements.
tions as these will vary from project to project. It is  e) It should allow
elements to be included such considered that there is already adequate
docu-   20    as dampcourse, cavity ties, locating and lifting mentation to
cover all these variations and this       brackets, etc. and specification
concerns itself only with a method of    (f) Importantly it should produce
a panel having manufacturing a brick panel that is faster and         the
appearance of well laid brickwork free from cheaper than has been
accomplished before. This        cement contamination on its face. method
is not restricted to use with clay bricks   25   The present invention
consists in a method of only and is applicable to cement and silica bricks
making a transportable brick panel consisting of the as well as clay or
concrete blocks of varying sizes.  following steps: However, panels
manufactured for different          a) Setting out a mould defining the
perimeter of building types, e.g., industrial, commercial, residen-  a
brick panel to be formed, said mould including tial, etc., sometimes
require adjustments or addi-  30  a substantially flat bottom surface;
tional techniques to the method of manufacture and     b) Laying of a soft
deformable membrane over these are explained below.
the said surface the membrane being such as to While variations in the
method of manufacture,      form a seal around the edges of bricks placed
where high technology is used to replace some of       on it to prevent
fine cementitious particles in the more labour intensive ones described in
this  35   mortar placed between such bricks from con- specification, the
basic concept that will enable a    taminating the faces of the bricks and
such as to superior product to be ecomonically manufactured       inhibit
movement of bricks placed on it; will not be altered by these variations in
technique.  c) Arranging courses of brickwork in said mould the method is
flexible enough to enable manufac-        on the said membrane; individual
bricks being ture of panels up to 10 metres in height or alter-  40
substantially evenly spaced apart for the recep- natively 10 metres in
length. The method is equally    tion of fluid mortar in the spaces between
them; suitable for very low capital costing, semi-mobile     d) Arranging
reinforcing bars to pass through manufacturing plants and very large
capital inten-     aligned holes in columns of bricks so as to sive plants
and is limited only by the market size,    structurally extend through to
the top and bot- not by the market type.                         45     tom
course or layer of bricks; By application of the method it is possible to
e) Pouring fluid mortar to fill spaces between make solid panels, panels
with large or small open-    individual bricks and holes in the bricks and
ings, panels with return end projections or piers on   allowing it to set;
the back, panels of varying shape suitable for de-     f) Lifting the brick
panel so formed from the tailed architectural designs or panels with damp-
50  mould. course material as an integral part of the panel         It is
preferred that the surface in contact with itself.
the bricks be treated with a cement release agent A great failure of the
prefabrication industry is  which may be water soluble. that it has not
been able consistently to compete       It is further preferred that in
some circum- efficiently and at various levels of basic or sophisti-  55
stances the membrane has a very thin flexible skin cated methodology with
the conventional building     that combines with the membrane to further
restrict methods that offer more flexibility with on-site prob-  the
passage of fine cementitious particles. It is lems and applications.
further preferred to arrange horizontal reinforce- 2  



3                  EP0242880B1                          4 ment in course
bed joints as required.                  ing detail for a brick panel wall
without openings; It is also further preferred in some instances       Fig.
10 is a perspective view of a large solid where panels require stiffer
characteristics that an    panel with brick piers on the back; extra
vertical layer of bricks in the form of a pier be  Fig. 11 is a perspective
view of the dewatering moulded on the back of the panel. It is further   5
process when moulding brick piers on the back preferred that when pouring
fluid mortar into the       of a panel; spaces between the bricks
constituting the brick        Fig. 12 is a perspective view of a large
mould pier, a water extraction process be used to solidify    split and
hinged to enable brick placing in the mortar and prevent the mortar from
draining away        folded position; and from and out of the brick pier.
10      Fig. 13 is a perspective view of the mould of It is preferred,
where required, that a moisture     Fig. 11 in the open position. resistant
dampcourse be moulded into horizontal          In the manufacture of a
brick wall panel, a flat joints between courses. It is further preferred
that  table mould 10 is required, manufactured of any seals or a means of
sealing be attached to the        suitable material such as steel or timber
and of reinforcing bars where they penetrate the damp-   15  sufficient
size to enable manufacture of the largest course to prevent the passage of
moisture.            panel required. It is also preferred that the bricks
be soaked in    In Fig. 1 the mould 10 is shown tilted to a near water for
between 10 minutes and 60 minutes prior     vertical position for the
placing of the bricks 13 of to panel manufacture and that their moisture
con-    the panel by hand as described below. Initially, tent be not less
than 2% by weight. It is preferred   20   however, it is placed
horizontally. in some instances, where required, that the water        A
membrane 11 and its skin 11 a if required be heated.
(see Fig. 2) is placed upon the mould surface with It is preferred that
during brick positioning,    mould 10 in the horizontal position. The
membrane where bricks are positioned by hand, the mould be     11 consists
of at least a soft, deformable resilient nearly vertical but leaning
slightly back and that the   25   material, e.g., a sheet of soft foam
rubber or soft bricks be held vertically apart by rod spacers.      foam
plastic for example a flexible cellular polyure- It is also preferred that
in some instances the   thane having an interconnected cell structure of
mould be split into more than one part to facilitate  approximately 4mm
thickness. easier brick placing.                                    It is
preferred that the membrane be stablised Where door or window openings are
required   30   either by attaching to the mould surface or by a suitable
blockouts are introduced within the brick-   skin on at least one of its
surfaces which, depend- work.
ing on its type, may be bonded or attached to the In order that the nature
of the invention may be  membrane. However, if on the upper surface it
better understood and put into practice, preferred    must have the ability
to deform in a co-operative forms thereof are hereinafter described by way
of   35   manner similar and imitative of the membrane suffi- example with
reference to the accompanying draw-      ciently so that under the weight
of individual bricks ings in which:
it will assume or maintain the contours and surface Fig. 1 is a perspective
view of a brick panel      irregularities of each brick so as to form a
satisfac- according to the invention in the course of con-   tory seal
around each brick to prevent the passage struction;
40   of fine cementitious particles onto the brick face, Fig. 2 is a
cross-sectional view to an enlarged    e.g., a very thin film of flexible
plastic attached to scale of a portion of the panel.                  the
upper surface of the membrane or preferably a Fig. 3 is an end elevation of
the lower part of the  porous absorbent fibrous material that will assist
panel under construction;                          the membrane, e.g., a
sheet of paper of approxi- Fig. 4 is a perspective view illustrating the
step   45   mate newsprint grade or an application of wood of introducing
mortar into the joints between the  pulp solution. bricks;
It is also preferred that the surface of the Fig. 5 is a perspective view
of a typical brick    membrane or its skin which is in contact with the
panel according to the invention;                  brick faces be treated
with cement retardant prep- Fig. 6 is a detail showing the arrangement of
the   50  aration or suitable release agent which preferably dampcourse
seals on a reinforcing bar;             would be water soluble. Fig. 7 is a
part-sectional end elevation of a          The configuration of the brick
panel is set out portion of a panel illustrating the location of a  and
defined on its vertical edges by sub-ed- dampcourse and seals;
geboards 10a. These are fixed in position on the Fig. 8 is a part-sectional
end elevation of a   55   mould 10 as shown in Fig. 1. portion of a panel
illustrating a precast concrete     A blockout 10c is included where a
damp- bottom beam with dampcourse;                       course and brick
courses beneath it are to be Fig. 9 is a perspective view of a typical
reinforc-  incorporated in the brick panel. 
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then raised to a substantially      are now withdrawn and any further
horizontal re- vertical position as shown in Fig. 1, at least within
inforcing 14a required can be placed in position. [err] to [err] of
vertical so that the bricks 13 rest        Edgeboards (not shown) for the
brickwork are against the mould. The bricks 13 are then placed     now
placed in position on the mould 10, preferably face against the membrane 11
and skin 11a (if   5   with a porous material, e.g. paper, separating the
required) and spaced apart with round rods 13a       brick end/faces from
the edgeboard. When this is laid horizontally between each layer of bricks
until  complete weepholes if required are blocked out all the bricks in the
panel are in position.         with packing material, e.g., polystyrene, in
some of Vertical joints are gauged by eye only and       the vertical
joints directly above the dampcourse obviously are related to bond and
window/door   10  17. positioning. Window and door openings are posi-
Because it is important to introduce the liquid tioned prior to positioning
the bricks 13 and are in  mortar directly into the joints between the
bricks 13 the form  of sub-edgeboards 10b, the sub-ed-         (the reason
for this is so as to generate a cross geboards being approximately 10mm in
depth thus     flow effect when mortar filling, causing air pockets
ensuring a proper dimensional blockout for installa-   15  trapped in all
the many holes, etc., to be evacuated tion of the actual window or door
frames. The        more efficiently) mortar troughs 19 are placed at mould
10 is then lowered back to an approximately    various horizontal joint
intervals (as shown in Fig. 4) horizontal position.
so as to facilitate fast and clean introduction of the Reinforcing bars 14
are inserted from the top    mortar into the brick joints. the panel
through the holes in the bricks until  20   This "cross flow" effect
achieved when pouring they pass through to what, when the mould was in
the fluid mortar is advantageous as it allows full a near vertical
position, was the bottom layer of the  penetration of all the brick core
holes as well as the bricks. These bars 14 could in some instances be
joints between bricks, making a completely solid inserted from either end
of the panel. In fact, they  panel. The mortar therefore fully embeds all
the need not be the same height as the panel. How-   25  reinforcing and
allows the panel as a whole to ever, any discontinuity of the bar or bars
14 would  perform similarly to reinforced concrete, the bricks have to be
designed so that when inserted from       acting like huge pieces of
aggregate separating the either the "top" or the "bottom" they lap each
mortar. Structurally this produces a product that other enough (in length)
so as to structurally join  performs in a semi-elastic manner to recover
de- the panel after curing.                         30  formations under
superimposed loadings. It should Horizontal reinforcing bars 14A are placed
as    be pointed out that this is not normal behaviour for required in the
horizontal bed joints, i.e., between  brickwork which is structurally
eratic and estab- the courses or layers of bricks as shown in Fig. 7.
lishes a structural design criterion for single leaf If a dampcourse is
required the following pro-   brickwork that only reinforced concrete has
en- cedure is followed:                             35  joyed before. A
dampcourse upper seal 30 (see Figs. 6 and          This structural effect
was confirmed during 7) is attached to the bars 14 and then the bars are
comprehensive flexural testing of reinforced and passed through the now
positioned dampcourse 17      unreinforced brick panels. These tests showed
reli- [err]  course 15 only - Fig. 3) whereupon the      ably similar
deformation  and recovery perfor- dampcourse lower seal 31 is attached,
thus effec-  40   mances to reinforced concrete. tively sandwiching the
dampcourse 17 between the        The main criterion for the "cross flow"
effect to two seals. If the reinforcing 14 is inserted from the  work is
the flowability of the fluid mortar. However, bottom then the sequence of
attachment of the        the effect of dry porous bricks on the mortar
during upper and lower seals 30 and 31 is reversed.         this operation
can be very detrimental. It was re- Further layers or courses of bricks or
precast/in   45  alized that in order to prevent the bricks from situ
reinforced concrete beams (see Fig. 8) or both  "soaking up" the free water
needed for fluidity in can then be added to the bottom, i.e., below the
the mortar, the bricks 13 needed to be soaked or dampcourse if required.
Bars 14 are then extended    saturated. The required quantity of moisture
in the into these lower courses or beams.                   bricks 13 at
the mortar pouring sequence is gained The reinforcing bars 14 are usually
under  50  after immersion in water for between 10 and 60 12mm in diameter
and preferably treated to resist    minutes. A brick that has a total
absorption of corrosion, e.g., by galvanizing or epoxy coating.
approximately 8%  by weight of dry brick if im- This reinforcing varies in
size and quantity accord-  mersed in water will absorb approximately 4.5%
in ing to the structural and handling requirements.     10 minutes and
approximately 6% in 60 minutes. Reinforcing bars can be located through any
of the   55   The bricks 13 should have a moisture content of at preformed
core holes in the brick and sometimes,    least 2% of their total dry
weight to ensure that the 



depending on diameter, also passing through verti-   mortar will flow
adequately. It should be noted that cal joints between the bricks. The
round rods 13a   this is the water content at the time of introducing 4
7                 EP0242880B1                         8 the mortar into the
bricks.                         fibrous material e.g. a multi layer of
paper with a In very cold climates where the bricks, as      corrugated
core or a sheet of synthetic or natural delivered, are too cold to allow
the normal hydra-  fibrous matrix for example woven or non-woven tion of
the cement content in the mortar, thus     fabrics such as interfacing used
in the clothing slowing the production cycle, it was found that by   5
industry or hair felt. immersing the bricks in boiling water the tempera-
The membrane can be if preferred or required ture of the brick reached
[err] in only 15 to 20    assisted in its functions by the addition of a
"skin". minutes, depending on the ambient brick tempera-   This skin can
take two basic forms, a very thin ture.
plastic film attached or bonded to the membrane, The optimum temperature to
have the brick   10  or a sheet or layer of porous fibrous material e.g. a
during the mortar phase of panel production is     sheet of paper. The
skin, however, should generally approximately 35 C, as this significantly
decreases  imitate or reproduce the desired membrane qualit- the time
required to obtain initial and final set of  ies. the mortar.
The membrane and its skin, if required, have to It is well established that
when curing fresh   15  perform to a large variety of changeable param-
concrete or mortar, elevated curing temperature     eters and in some cases
its specifications need to can only be obtained at an acceleration rate of
be altered to suit these different parameters. The approximately [err] to
[err] per hour after final set   most common variables are: has taken
place. The effect of this brick heating     (a) Bricks that vary in weight,
density, mass, method to improve stripping cycle times is signifi-  20
size, surface  irregularities, roughness  and cant. The insulative quality
of the clay brick acts as  shape. a "heat bank" thus warming the mortar
(not above      (b) Mortar that is varied by its own constituents 35 C),
decreasing the final set period and allowing   i.e. water, aggregate,
cement, lime, fly ash, accelerated heat during cycle of the panel to com-
chemical additives e.g. superplasticisers, retard- mence earlier and at a
higher temperature, result-  25  ers etc. and any extremely fine particles
e.g. ing in a shorter overall curing cycle.                silica fume. The
mortar mix must be very liquid and pour        (c) The cost and
availability of the membrane's readily, for example 675gms of mix should
run         own elements at the geographical point of man- easily through a
14mm hole in a funnel within eight   ufacture. seconds, preferably 4 to 6
seconds. This fluidity is  30  Obviously when the bricks being used have
preferably achieved by the use of water reducing   large or deep
irregularities or roughness the mem- super- plasticizers. The dimensions of
this funnel  brane needs to deform to a larger degree than if are: the
upper cone shape is 90mm  high and        the bricks were flat and smooth,
particularly around tapers from 115mm diameter at the top to 20mm       the
perimeter of its face. If the bricks are lighter for diameter at the
bottom. The spout is 30mm long   35  example the membrane has to be softer
or if the and tapers from 20mm diameter at the bottom of      mortar mix
has very fine particles in it or the the cone to 14mm diameter at the
outlet.            membrane is of a coarse type then the membrane When this
is complete the panel is cured suffi-  may need the use of a skin on its
upper surface. ciently before tilting vertically and separating from  As
stated previously it is preferred that the mem- the mould. This is
therefore the reason to treat the   40  brane stabilise the brick and
therefor it is preferred upper membrane surface or skin with a cement
that the membrane be stabilised. This is achieved retardant or release
agent, thus enabling the skin  by two basic methods. 11 a if used, which
will adhere to the brick panel, to  1. Attaching, bonding or adhering the
membrane be peeled away and the brickwork then brushed or     to the mould
surface. washed and any blemishes rectified. If required an   45  2.
Combining the membrane with a skin. extra heavy coating of the water
soluble cement        If this skin is between the membrane and the
retardant can be used and after the membrane 11     mould surface then it
should attach or adhere to or skin 11a is removed the mortar joint can be
the membrane. washed away so as to be recessed and have the
Alternatively it can be positioned between the bricks 13 standing out and
proud if required.  50  bricks and the membrane and in this situation can
The basic function of the membrane is to pre-   be either attached or
unattached to the membrane vent fine cementitious particles contained in
the   as it acts as an interface preventing the sometimes mortar from
contaminating the brick face, addition-  coarse, rough or abrasive brick
surface from de- ally the membrane is used to stabilise the brick in
stabilising or otherwise detrimentarily interfering 



its preferred position during the preparation and   55  with the membrane
during either the brick placing process of manufacture. A typical membrane
would   or other operations. In this position, however, the be a soft
deformable, flexible material e.g. a sheet  skin can perform another and
generally more im- of foam plastic, foam rubber or a soft deformable
portant function, it can be used to restrict the 5    9                 EP
0 242 880 B1                    10 passage of fine cementitious mortar
particles from  that between the applied load and the resistance of
penetrating into the membrane as this not only     the fibres and or
fibrous structure, it reproduces the contaminates the membrane but can
allow in some     brick shape and seals around its perimeter. Cor-
circumstances, these particles to migrate through   rugated paper or
cardboard could be made up of the membrane and around onto the face surface
of   5   various layers the simplest being an upper flat the bricks e.g.
when a very thin or coarse open     sheet supported by another layer which
in section membrane is used. The skin does not necessarily    is arranged
in a corrugated configuration. Other need to be porous or non-porous as
both can be     types of fibrous or cellular materials could be used made
to combine and compensate where neces-        with or without skins
depending on their coarse- ssary with the various qualities of different
mem-   10  ness or porosity as long as the brick can maintains branes to
work very well, however, the roughness   sufficient deformation around its
perimeter to form and abrasiveness of the brick causes the substan-   a
satisfactory seal as well as being sufficiently tially non-porous thin
plastic film type to suffer  stable. damage, also if re-usage is
contemplated it also       Even though the mortar used sometimes is of a
needs to be cleaned. The porous type of skin is  75  higher density than
the bricks it will not reverse the less expensive and is easily disposed
whilst keep-  deformative action of the membrane around the ing the
membrane clean and protected, allowing      perimeter of the brick edge.
This deformation can more re-usage. This type of skin could also be      be
increased if necessary by exerting additional [err] in form e.g. instead of
a sheet of paper it  temporary loads on the bricks e.g. pushing down or
mould be sprayed or applied onto the membrane in  20   walking over them,
the dead weight of the brick will the form of a mixture of wood or paper
pulp blend-  hold the membrane down in a lower position de- ed with a
cement retardant.                         pending on the qualities of the
membrane. Bricks The qualities of the membrane may be altered    during
testing exerted a dead weight of 14kg - or varied to suit different
conditions, e.g. thickness,  18kg/[err] per 10mm of thickness e.g. a 110 mm
softness, deformability, cell or fibre structure, den-  25  thick brick
would exert a load range of 154 kgs - sity or hardness and resiliency.
198 kgs on the membrane depending on its type. The membrane works in the
following manner,     The membrane thickness ranged from 2mm - 10 it is
placed or can be applied onto the mould       mm thick and foam core
density from 15kgs - 25 surface with or without a "skin" as required then
kgs/[err]. bricks are placed on the membrane spaced apart  30
Resilience ranged from very low values for for joints in their designated
positions. The weight  corrugated cardboard to 45% for some foams. All of
the brick acting on the membrane causes a        the membranes or skins
need to be treated with a highly localised pressure under the edge of the
cement retardant or suitable release agent if left in brick.
the mould to cure. The release agent must be Pressure from this applied
load will force the   35  compatible with the bricks so that any absorption
soft membrane material downwards. If the mem-       will not harm them, for
this reason water soluble brane is of a plastic foam type the cells distort
and  types are preferred. collapse by degrees in a progressive manner com-
The foregoing description is of a typical ap- [err] on the upper surface
directly under the    plication of the invention and does not cover every
applied load, the cellular structure deforms as the   40  situation. The
development of the panel itself has air is expelled taking up new shapes as
dictated by  dictated that in the various forms that the panel the surface
of the load. Beyond the edge of the     could take, the manufacturing
process has to adjust bricks there is a sudden release of pressure, caus-
and in some situations change. ing large deformation  in the membrane, the
For example, when manufacturing very large elastomeric cellular structure
in a "hinge" like ac-  45  industrial panels, i.e., up to 8 meters in
height and tion rotates around the brick edge thus effecting a  3 metres in
width (see Fig. 10) it became impos- seal. When an upper skin is used this
action is    sible due to height restrictions to stand the mould slightly
inhibited, making the choice of compatibil-  up to the near vertical
position so as to have the ity of skin and membrane important.
bricks 13 placed in it. The solution came by split- A fibrous matrix
material performs in a similar  50  ting the mould 10 in half (see Fig.s 12
and 13), i.e., manner except that it relies on the resistance of the  two
parts each 4 metres high and 3 metres wide. fibre and its arrangement
instead of the elastomeric  Sometimes the two halves can be hinged 24 so 



qualities of the cellular walls. In the case of using  that when full of
bricks and lowered back into the corrugated paper, it is the arrangement of
fibres   horizontal position the mould is "hinged" 24 closed that give its
resistance to the weight. The applied   55  and bolted together back into
its 8M and 3M con- load distorts the corrugated section and expels air
figuration. This simple technique enables large similar to a cellular type
structure. The upper sur-  panels to be manufactured using this method.
face at least must be very soft preferably wet so      Another variation in
producing a very large 6    11                EP0242880B1
12 panel described above is that structurally it is re-  ticularly in the
area of brick placing. In order to quired to be stiffer than a smaller
height panel if it  eliminate the labour necessary in brick placing, is to
perform structurally up to 8 metres in height  programmable mechanical
concepts such as robot- and still be manufactured from standard thickness
ics or indexing machinery could be deployed to bricks (110mm). This calls
for thickenings or piers   5   carry out this task. Obviously, productivity
would moulded onto the back of the panel (see Fig. 10).   be related to
capital and labour costs. However, the In order to maintain structural
stability in use, the  effect of this approach on the process outlined in
piers 5 are manufactured from bricks 13 so as to   this document affects
only one substantial phase of be compatible with the rest of the panel.
the production cycle, i.e., the method of placing of The brick "piers" are
placed into the mould  10  the bricks in the mould. using the same method
as the rest of the bricks        In an automated process the bricks need
not 13. Indeed they are formed at the same time as the  be handled by
manual labour. This negates the panels are formed, layer by layer at the
same time.  necessity to stand the mould vertically during this Small
spacers 6 (Fig. 9) are placed between the     operation, as a mechanical
device would not have panel bricks and the pier bricks so as to facilitate
15  the same restrictions as a human being. mortar flow and subsequent
bonding between the         In this case the mould would remain in the two
bricks. These spacers are left in position and  horizontal position and the
bricks would be placed become part of the panel itself. However, they
by mechanical means on the membrane, whose perform no structural function.
role would be unaltered. The resultant panel pro- Steel reinforcing
stirrups 22 (Fig. 9) or ties are  20  duced would be in appearance no
different. The also placed during the reinforcing stage so as to tie  only
variation would be the costs and cost savings the vertical reinforcing in
the piers 5 to the vertical  associated with the changed methodology and
the reinforcing 14 in the panels (see Fig. 9).          greatly increased
capital expenditure. It is however in the mortar placing phase that
problems occur with the pier 5 (Figs. 10 to 13). As   25   Claims the
mortar is very fluid and mobile it will not stay up between the pier bricks
and leaks out at the     1. A method of making a transportable brick pan-
base of the pier edgeboards 18 (Fig. 11) adjacent       el consisting of
the following steps: to the back of the panel, flooding onto the back of
a) Setting out a mould (10) on which a brick the panel itself. It was found
necessary to dewater  30   panel is to be formed, said mould including at
the edge of the pier 5 (Fig. 11) adjacent to the       a substantially flat
bottom surface; panel so that the fresh mortar "leaking out" of the
b) Laying a soft deformable membrane (11) pier formation solidifies and
becomes immobile,           over the said surface, the membrane being thus
allowing the pier 5 to be filled with fresh          such as to form a seal
around the face mortar.                                        35
edges of bricks (13) placed on it to prevent The dewatering process may be
effected by             fine cementitious particles in mortar placed means
of a vacuum pump through a filtered vacu-           between such bricks
from contaminating the um chamber. However, any other method of sepa-
faces of the bricks and such as to inhibit rating the "free water" from the
mix, e.g., thick           movement of bricks placed on it; highly
absorbent filter papers, could be used.  40        c) Arranging courses of
brickwork in said The vacuum chamber could be installed con-
mould on the said membrane; individual tinuously within the pier edgeboard
configuration if      bricks being substantially evenly spaced desired or
alternatively be an independent semi-          apart for the reception of
fluid mortar in the flexible "pad" 23 (Fig. 11) that is moved along as
spaces between them; the pier mortar filling progresses. Vacuum pres-  45
d) Arranging reinforcing bars (14) to pass sures do not have to be high,
e.g., 380mm to              through aligned holes in columns of bricks
600mm Hg.                                                 so as to
structurally extend through to the This technique of moulding piers 5 onto
the            top and bottom course or layer of bricks; back of panels
would become almost mandatory              e) Pouring fluid mortar to fill
spaces be- where, as in some countries, the typical face brick   50  tween
individual bricks (13) and penetrate 



thickness (panel thickness) is less than 100mm,           holes in the
bricks and allowing it to set; causing slenderness problems with the panel
and           f) Lifting the brick panel so formed from the affecting its
structural performance. Additionally,       mould. when it is required to
manufacture panels with return ribs or walls of greater than one thickness,
55  2. A method as claimed in Claim 1 wherein prior this technique could be
used for "L" shaped walls.     to arranging courses of brickwork in the
mould The manufacturing method of the panel itself        (10) the mould is
raised from a substantially can be altered to suit automated techniques,
par-      horizontal position to a position in which said 7    11
EP 0 242 880 B1                     12 panel described above is that
structurally it is re-  ticularly in the area of brick placing. In order to
quired to be stiffer than a smaller height panel if it  eliminate the
labour necessary in brick placing, is to perform structurally up to 8
metres in height  programmable mechanical concepts such as robot- and still
be manufactured from standard thickness   ics or indexing machinery could
be deployed to bricks (110mm). This calls for thickenings or piers   5
carry out this task. Obviously, productivity would moulded onto the back of
the panel (see Fig. 10).    be related to capital and labour costs.
However, the In order to maintain structural stability in use, the  effect
of this approach on the process outlined in piers 5 are manufactured from
bricks 13 so as to    this document affects only one substantial phase of
be compatible with the rest of the panel.            the production cycle,
i.e., the method of placing of The brick "piers" are placed into the mould
10  the bricks in the mould. using the same method as the rest of the
bricks         In an automated process the bricks need not 13. Indeed they
are formed at the same time as the   be handled by manual labour. This
negates the panels are formed, layer by layer at the same time.  necessity
to stand the mould vertically during this Small spacers 6 (Fig. 9) are
placed between the      operation, as a mechanical device would not have
panel bricks and the pier bricks so as to facilitate  15  the same
restrictions as a human being. mortar flow and subsequent bonding between
the          In this case the mould would remain in the two bricks. These
spacers are left in position and   horizontal position and the bricks would
be placed become part of the panel itself. However, they       by
mechanical means on the membrane, whose perform no structural function.
role would be unaltered. The resultant panel pro- Steel reinforcing
stirrups 22 (Fig. 9) or ties are   20   duced would be in appearance no
different. The also placed during the reinforcing stage so as to tie  only
variation would be the costs and cost savings the vertical reinforcing in
the piers 5 to the vertical  associated with the changed methodology and
the reinforcing 14 in the panels (see Fig. 9).           greatly increased
capital expenditure. It is however in the mortar placing phase that
problems occur with the pier 5 (Figs. 10 to 13). As   25   Claims the
mortar is very fluid and mobile it will not stay up between the pier bricks
and leaks out at the      1. A method of making a transportable brick pan-
base of the pier edgeboards 18 (Fig. 11) adjacent        el consisting of
the following steps: to the back of the panel, flooding onto the back of
a) Setting out a mould (10) on which a brick the panel itself. It was found
necessary to dewater  30    panel is to be formed, said mould including at
the edge of the pier 5 (Fig. 11) adjacent to the        a substantially
flat bottom surface; panel so that the fresh mortar "leaking out" of the
b) Laying a soft deformable membrane (11) pier formation solidifies and
becomes immobile,            over the said surface, the membrane being thus
allowing the pier 5 to be filled with fresh           such as to form a
seal around the face mortar.                                         35
edges of bricks (13) placed on it to prevent The dewatering process may be
effected by              fine cementitious particles in mortar placed means
of a vacuum pump through a filtered vacu-            between such bricks
from contaminating the um chamber. However, any other method of sepa-
faces of the bricks and such as to inhibit rating the "free water" from the
mix, e.g., thick          movement of bricks placed on it; highly absorbent
filter papers, could be used.  40         c) Arranging courses of brickwork
in said The vacuum chamber could be installed con-              mould on
the said membrane; individual tinuously within the pier edgeboard
configuration if       bricks being substantially evenly spaced desired or
alternatively be an independent semi-           apart for the reception of
fluid mortar in the flexible "pad" 23 (Fig. 11) that is moved along as
spaces between them; the pier mortar filling progresses. Vacuum pres-  45
d) Arranging reinforcing bars (14) to pass sures do not have to be high,
e.g., 380mm to               through aligned holes in columns of bricks
600mm Hg.                                                  so as to
structurally extend through to the This technique of moulding piers 5 onto
the             top and bottom course or layer of bricks; 



back of panels would become almost mandatory               e) Pouring fluid
mortar to fill spaces be- where, as in some countries, the typical face
brick   50   tween individual bricks (13) and penetrate thickness (panel
thickness) is less than 100mm,            holes in the bricks and allowing
it to set; causing slenderness problems with the panel and            f)
Lifting the brick panel so formed from the affecting its structural
performance. Additionally,        mould. when it is required to manufacture
panels with return ribs or walls of greater than one thickness,  55  2. A
method as claimed in Claim 1 wherein prior this technique could be used for
"L" shaped walls.       to arranging courses of brickwork in the mould The
manufacturing method of the panel itself         (10) the mould is raised
from a substantially can be altered to suit automated techniques, par-
horizontal position to a position in which said 7    13                 EP
0 242 880 B1                    14 bottom surface is at an angle of between
1      PatentansprUche and 15 of the vertical and the bricks (13) being
placed by hand each course of brick-      1. Verfahren zur Herstellung
einer transportierba- work being separated from courses above and
ren Ziegelwand mit folgenden Schritten: below by spacer members.
5          a) Festlegen einer Form (10) auf der die Ziegelwand gebildet
sein soil und die eine 3. A method as claimed in claim 1 wherein the
im wesentliche ebene BodenflAche aufweist, courses of brickwork are
arranged in the mould        b) Auflegen einer weichen deformierbaren (10)
with said bottom surface in a substantially      Membran (11) auf die
Fldche, wobei die horizontal position individual bricks (13) being   10
Membran so ausgebildet ist, daO sie an den placed in the mould by machine.
Seitenr~ndern der auf sie aufgesetzten Zie- gel (13) eine Dichtung bildet,
urn eine Ver- 4. A method as claimed in any one of the preced-
schmutzung der ZiegelflAchen durch feine ing claims wherein on said
membrane a sheet           Zementpartikel von zwischen die Ziegel ge- of
thin flexible material (11 a) is placed.  15       brachtem  Mortel und
eine Bewegung der aufgesetzten Ziegel zu verhindern, 5. A method as claimed
in claim 4 wherein said            c) Anordnung von Ziegelverbundreihen auf
sheet (11a) is treated with a soluble cement          der Membran, derart,
daI einzelne Ziegel retardant preparation.
zur Aufnahme von fl;ssigem Mdrtel in zwi- 20        schen ihnen
befindlichen Rdumen im we- 6. A method as claimed in claim 4 or claim 5
sentlichen gleich beabstandet sind, wherein the sheet (11 a) is of
absorbent paper.       d) Einbringen von von der Oberziegelreihe bzw. -
schicht zur Bodenziegelreihe bzw. 7. A method as claimed in any one of the
preced-         -schicht verlaufenden VerstArkungsstangen ing claims
wherein said membrane (11) is of  25       (14) in zueinander ausgerichtete
L6cher, foam material.                                        e) AuffUllen
von Raumen zwischen den ein- zelnen Ziegeln (13) und den Lchern in den 8.
A method as claimed in claim 7 wherein said            Ziegeln mit
flissigem M6rtel und Festwer- foam material has a skin on one face.
denlassen des M6rtels, 30        f) Abheben der so gebildeten Ziegelwand 9.
A method as claimed in any one of the preced-          von der Form. ing
claims wherein the fluid mortar is intro- duced directly into spaces
between the bricks   2. Verfahren nach Anspruch 1, bei dem die Form by
means of mortar troughs (19), the mortar         (11) vor dem Anordnen der
Ziegelreihen aus being sufficiently liquid to fill holes in the in-  35
einer im wesentlichen horizontalen Stellung in dividual bricks (13) through
which reinforcing      eine Stellung angehoben wird, in der die Bo- bars
pass.                                          denflache einen Winkel von 1
* bis 15, gegen die Vertikale bildet, und bei dem die Ziegel 10. A method
as claimed in any one of the preced-       von Hand angeordnet werden,
wobei die Zie- ing claims wherein individual bricks (13) are  40
gelreihen durch Abstandshalterelemente von soaked in water before being
placed in the          Ziegelreihen oberhalb und unterhalb getrennt mould.
sind. 11. A method as claimed in any one of the preced-  3. Verfahren nach
Anspruch 1, bei dem die Zie- ing claims wherein individual bricks (13) are
45   gelreihen in der Form (10) angeordnet warden, heated before being
placed in the mould.           wenn die BodenflAche sich in einer im
wesent- lichen horizontalen Stellung befindet, und ein- 



12. A method as claimed in any one of the preced-      zelne Ziegel (13)
maschinell in der Form ange- ing claims wherein additional bricks are added
ordnet werden. over the courses of brickwork to form at least  50 one pier
(5) on the panel, reinforcing bars (14)  4. Verfahren nach den
vorhergehenden AnsprU- are passed through said additional bricks and
chen, bei dern eine dUnne Schicht (11a) aus during pouring of the fluid
mortar, dewatering     flexiblem  Material auf die Membran aufge- of mortar
poured between bricks adjacent            bracht wird. those forming the
pier is carried out to prevent  55 the outflow of mortar from between the
bricks   5. Verfahren nach Anspruch 4, bei dem  die constituting the pier.
Schicht (1 la) mit einem l6slichen Zementbin- demittel behandelt wird. 8
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Anspruch 4 oder 5, bei dem              sur elle; die Schicht (1 la)
absorbierendes Papier ist.         c) disposer des assises ou rangees de
bri- ques dans ledit moule et sur ladite membra- 7. Verfahren nach den
vorhergehenden AnsprU-              ne; les briques individuelles 6tant
espac6es chen, bei dem die Membran (11) ein Schaum-   5        de fagon
sensiblement r6guliere pour la re- material ist.
ception d'un mortier fluide dans les espaces compris entre elles; 8.
Verfahren nach Anspruch 7, bei dem  das                d) disposer des
barres de renfort passant Schaummaterial auf seiner Flache eine Haut
par des trous en alignement dans des co- besitzt.
10         lonnes de briques de manibre & s'6tendre structurellement a
travers jusqu'aux assises 9. Verfahren nach den vorhergehenden AnsprG-
ou couches sup~rieure et inferieure de bri- chen, bei dem der flUssige
M6rtel mittels eines       ques; Mbrtelzylinders (19) direkt in Raume
zwischen         e) verser le mortier fluide pour remplir les den Ziegeln
eingeleitet wird und der Mortel  15       espaces entre les briques
individuelles et ausreichend flUssig ist, umr L6cher in den ein-       les
trous des briques et le laisser prendre; zelnen Ziegeln (13), durch welche
Verstar-            f) soulever le panneau de briques ainsi for-
kungsstangen laufen, aufzufUllen.                     me du moule. 10.
Verfahren nach den vorhergehenden AnsprU-   20  2. Procede selon la
revendication 1, dans loquel, chen, bei dem die einzelnen Ziegel (13) vor
avant la mise en place des assises de magon- dem Anordnen in der Form in
Wasser getaucht         nerie dans le moule, ce moule est souleve werden.
depuis une position sensiblement horizontale vers une position dans
laquelle ladite surface 11. Verfahren nach den vorhergehenden AnsprU-   25
inferieure forme un angle compris entre 1 * et chen, bei dem einzelne
Ziegel (13) vor der          15  avec la verticale, et les briques sont
pla- Anordnung in der Form erw~rmt werden.               c6es A la main,
chaque rang6e de magonnerie 6tant s6paree des rangees situ6es au-dessus 12.
Verfahren nach den vorhergehenden AnsprU-          et au-dessous par des
6l6ments d'ecartement. chen, bei dem zur Bildung wenigstens einer  30
Verstrebung (5) auf der Wand zusatzliche Zie-   3. Proced6 selon la
revendication 1, dans lequel gel auf die Ziegelreihen aufgesetzt warden,
les rangees de magonnerie sont disposees beirn Einbringen des flUssigen
Mortels Verstar-     dans le moule alors qua ladite surface inf6rieu-
kungsstangen (14) durch die zusgtzlichen Zie-      re est dans une position
sensiblement horizon- gel gefahrt warden und der Mortel, der zwi-  35
tale, les briques individuelles 6tant placees schen den Ziegeln im Bereich
der Verstre-           dans le moule par une machine. bungsziegel
eingebracht wird, entwassert wird, um das Ausflieflen von Mortel aus den
Rau-      4. Proc6d6 selon l'une quelconque des revendi- man zwischen den
die Verstrebung bildenden          cations precedentes, dans loquel on
place une Ziegeln zu vermeiden.                      40      feuille d'un
materiau flexible et mince sur ladite membrane. Revendicatlons 5. Proc6d6
selon la revendication 4, dans lequel 1. Proced6 pour r6aliser un panneau
en briques         ladite feuille est trait6e avec une preparation
transportable consistant en les 6tapes suivan-  45  d'un agent soluble de
retardement de prise du tes:
ciment. 



a) confectionner un moule d6finissant le p6- rimetre d'un panneau en
briques a former,    6. Proc6d6 selon la revendication 4 ou 5, dans ledit
moule comprenant une surface infe-         lequel la feuille est un papier
absorbant. rieure sensiblement plane;               50 b) poser une
membrane molle et ddforma-      7. Proced6 selon l'une quelconque des
revendi- ble sur ladite surface, la membrane 6tant        cations
prec6dentes, dans lequel ladite mem- telle qu'elle forme un joint autour
des bords    brane est en un matdriau mousse. des briques plac6es sur elle
pour 4viter que de fines particules de ciment du mortier  ss  8. Proc6de
salon la revendication 7, dans lequel plac6 entre les briques viennent
contaminer      ledit materiau mousse comprend une peau sur les faces des
briques et de maniere a em-        une face. p6cher un mouvement des
briques plac6es 9                             111111111111    17
EP0242880B1                         18 9. Proc6d6 selon l'une quelconque
des revendi- cations precedentes, dans lequel le mortier fluide est
introduit directement dans les espa- ces entre les briques au moyen d'auges
a mortier, le mortier 6tant suffisamment liquide   5 pour remplir les trous
des briques individuelles par lesquelles passent des barres de renfort. 10.
Procdd6 selon l'une quelconque des revendi- cations pr6cedentes, dans
lequel les briques   70 individuelles sont tremp6es dans de l'eau avant
d'tre placdes dans le moule. 11. Proced6 selon l'une quelconque des
revendi- cations pr6c6dentes, dans lequel les briques   15 individuelles
sont chauffees avant d'6tre pla- cdes dans le moule. *?. Proc6de selon
l'une quelconque des revendi- cations pr6c6dentes, dans lequel des briques
20 additionnelles sont ajout6es sur les rangees de magonnerie pour former
au moins un pilier sur le panneau, des barres de renfort sont passees a
travers lesdites briques additionnelles, et pendant le versage du mortier
fluide, I'6limina-  25 tion de l'eau du mortier vers6 entre les briques qui
sont adjacentes de celles formant le pilier est realis6e pour 6viter la
sortie du mortier d'entre les briques constituant le pilier. 30 35 40 45 50
55    


