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permit the sheets to be rolled or handled as large sheets. Background of
the invention                          According to this invention there is
provided a 1. Field of the invention                          waterproofing
sheet comprising a membrane of The present invention relates to
waterproofing    5    water impermeable material, and a coating of
processes and materials, and in particular a       particles capable of
swelling when In contact sheet laminated with non-hydrated granular ban-
with water adhered with an adhesive material to tonite for applications for
waterproofing.         the membrane and to adjacent particles, the coating
being of a thickness equal to a plurality 2. Description of the prior art
10   of layers of particles. Various bentonite type waterproofing panels
The invention also provides a waterproofing have been advanced in the past.
In particular,     composite sheet comprising a water impervious American
Colloid Company, of Skoky, Illinois,      membrane and a composite layer of
adhesives has obtained numerous patents on various water     and particles
that are adhered together and to barrier panels, but they all have
limitations in   15  the membrane, said particles comprising sodium use.
Generally speaking, these panels are easily   montmorillonite and said
composite layer having damaged, and lose their ability to function if not
a thickness to obtain waterproofing action to the handled carefully. A
typical water barrier panel is  sodium montmorillonite particles. shown in
U.S. Patent No. 4,048,373 which com-       Additionally provided by the
invention is a prises two opposing spaced sheets using a seal-  20   method
of producing a self sealing waterproof- ing composition between the sheets
that has        ing sheet composite comprising the steps of bentonite in
it, with a water soluble dispersing   moving a water-impervious sheet
material in a agent. This type of a panel is used against a      first
direction; applying a spray adhesive to the foundation to act as a water
barrier shielding the  upper surface of the sheet; depositing a single
foundation, and is essentially a corrugated paper   25   thickness layer of
particulate material capable of board carrier filled with finely granulated
bento-  swelling when in contact with water, like sodium nite. This patent
does describe the well-known     bentonite in the first layer of adhesive
to form a waterproofing characteristics of bentonite, but    first layer of
particles covering the sheet; and the structre disclosed fails to provide
the durabil-  adding subsequent layers of adhesives and ity and
adaptability of the present device.  30   single thickness layers of
particles until the com- U.S. Patent No. 4,467,015 shows another type
posits layer of particles reaches the desired of structure that has two
layers, and which can    depth. be formed into a roll. Each layer includes
a sheet   Included within the scope of the invention is an of water
permeable material and a coating of dry   apparatus for applying layers of
particles to particles of bentonite on one surface of the   35   sheet
material including a conveyor, said con- sheet. An adhesive is used for
applying the        veyor having a length inclined upwardly in the
particles of bentonite to the water permeable      direction of movement
with respect to the hori- material, and the bentonite particles are placed
zontal; means for supplying a sheet material to so that they face the
surface of the structure that  the conveyor; and a plurality of adhesive
and Is to be waterproofed. The sheet shown In Patent   40   particle
applying stations spaced at locations 4,467,015 has inherent problems with
the card-     along said conveyor and spaced therefrom, board or water
permeable sheet, namely migra-      above a sheet moved by the conveyor,
each such tion of water and leaking at the joints until the  station
comprising an adhesive spray means for material attempts to self-seal. The
material also  spraying a layer of adhesive onto a surface is susceptible
to rain damage and it needs   45   below, and a particle applying hopper
adapted to protection against the weather when Installed,     dispense a
selected amount of particles onto a until it is covered by backfilling or
the like.    previous applied layer of adhesive, so that each U.S. Patent
No. 4,212,671 relates to a method    layer of adhesive is covered with a
layer of and apparatus for making decorative inlaid types   particles. of
resilient sheet materials and describes an   50   Preferably, the said
particles comprise sodium apparatus for applying decorative chips, flakes
montmorillonite of a classified mesh size. and granules to a polymeric
sheet.                   It is also preferred that the adhesive is used for
adhering the first layer of particles to the mem- Summary of the invention
brane, and a separate layer of adhesive is The present invention relates to
a waterproof-   55    applied over each subsequent layer of particles ing
sheet and a method and apparatus for mak-      prior to the time the next
layer of particles is ing the same wherein the sheet is made of an
applied to cause the adhesion of the particles impervious flexible
material or membrane          with respect to the membrane and each other.
(impervious to water) for example a polymeric      Said membrane preferably
comprises a high material, and has a layer of particles which are   60
density polyethylene capable of being rolled into capable of swelling when
in contact with water,    a roll after the layers of particles have been
for example, granular bentonite adhering to one    applied. It is also
preferred that the sodium surface thereof. The particles, for example
bento-  montmorillonite particles are adhered to the nite particles, also
adhere to each other to form  sheet with an adhesive comprising adhesive
the layer that has structural integrity sufficient to   65   solids in
concentration from five to about one 2   



3              EP 0246311 B1                     4 hundred percent by
weight selected from the      and is usually Installed polymer side out The
group consisting of butelenes, butyl rubber, acry-  bentonite is protected
from rain damage by the lics, propenes, styrene-butadiene, nitriles, vinyls
polymer when it is put into place. If a tough and water soluble
cellulosics, saccharides, gums,  polymer Is used, such as high density
polyethy- and proteins. The adhesives are preferably mixed    5   lene, a
product that is not susceptible to damage with bentonite in ratios of
between three and fifty  is achieved. percent by weight, with the three
pecent compris-  The bentonite layer eliminates the need for ing the
adhesive.                                tightly adhering a membrane to the
wall or roof It is preferred that the layer of sodium mont-  structure to
stop water migration, because If morillonite particles is spaced from the
edges of   10   water tends to get under the membrane and the water
Impervious membrane, to leave a lap    contacts the bentonite, the
bentonite is self-seal- joint strip of uncoated membrane for overlapping
Ing and swells to stop any migration immediately. edge portions of adjacent
membranes when In      Water migration between membrane and a sub- position
on a structure.                         strata has been a cause of great
unsadsifaction of The method of producing a self-sealing   15   users of
buildings, and has been the cause of waterproofing sheet in accord with the
invention  innumerable lawsuits. preferably includes the steps of inclining
the     As disclosed herein, an apparatus for manu- plane of the sheet with
respect to a horizontal  facturing the waterproofing sheet composites Is
plane as it is moved along the conveyor, and     disclosed which provides
for individually adher- moving the sheet in the first direction upwardly at
20   ing a single particle thick layers onto the mem- the incline for each
subsequent application of   brane, with a layer of adhesive, and then sub-
layers and vibrating the sheet at a desired fre-  sequently adding
additional single particle thick quency and amplitude in a location
substantially  layers until the desired depth of the particles Is adjacent
the location of the depositing of the   achieved. The backing membrane, as
disclosed particles and in a direction substantially perpen-   25   high
density polythene, is carried on a conveyor dicular to the plane of the
sheet Preferably, the  up an incline, and a spray bar is positioned to
method includes the step of selecting the rate of  apply a thin layer of
adhesive directly to the feed of adhesive and bentonite, and the incline of
polyethylene membrane. The adhesive is selected the sheet, relative to the
amplitude of vibration to  to be one that adheres to the membrane, and a
provide a layer of particles that is a single particle   30   wide range of
adhesives will work. Then, as the deep across the width of the sheet on top
of each  membrane moves along with the conveyor, a layer of adhesive.
single particle thick layer of bentonite particles Is The apparatus of the
invention preferably      deposited on the adhesive above a conveyor-
includes sizing roll means for compressing the   membrane agitator that
provides a frequency of sheet and applied layers of particles to a desired,
as   vibration to the conveyor in a direction perpen- substantially uniform
thickness.                 dicular to the conveyor belt so that the
particles In one form of the sheet of the invention shown,  tend to dance
upwardly and form a standing wave the two intersecting margins (one side
and one   of particles that lift the belt and tend to fall end) of a sheet
are made so that there are no    downwardly under gravity. The conveyor
belt Is particles for a short distance along the edges of   40  Inclined
upwardly in Its path of travel, and the the polymeric sheet, to provide for
a sealing    particles tending to move downwardly will fall overlap of one
edge of the membrane onto the     into place on the adhesive layer and will
be held edge of a second sheet of the membrane. This     In place in a
single thickness of particles. The rate provides seal lines that can be
caulked, welded or  of feed of the bentonite particles can be controlled
adhesively sealed, to create a tight cover of   45  In a conventional
manner so that excessive par- panels over the structure.
ticles  are not provided. A uniform single particle Many polymeric
materials which are currently   thick layer is thus provided on the
membrane. not In use as above grade roofing or below grade   The conveyor
moves the membrane to a waterproofing products because of the great diffi-
second station where an additional thin layer of culty In causing them to
adhere to the building   so   adhesive  Is sprayed  onto  the  previously
wall or substrate can now be used because the    deposited layer of
particles, and then another bentonite layer when wet holds the membrane in
layer of particles is deposited on the second layer place as well as
providing additional waterproof-  of adhesive, In the same manner as
described. ing characteristics. Polymers such as high density  The second
layer of particles Increases or doubles polyethylene and polypropylene can
be used for  55  the thickness of the particles on the membrane, the
membranes in the present device. Further,    and this process is repeated
in sequence until a chlorinated  polyethylene,  polyvinylchloride,
desired depth has been deposited on the mem- neoprene and butyl sheets can
also be used and   brane. by adding the layer of bentonite the sheet cam-
The membrane formed into the composite posite becomes self-sealing,
anti-water migration   60   waterproofing sheet is carried on the conveyor
roofing material without the expensive necessity  belt downwardly, and can
be passed through of fully gluing the membrane in place on the     sizing
rollers that will compress the layers of building surface.
particles Into the adhesive to insure good ahere- A preferred aspect of the
present invention    nce as well asa uniform thickness of the finished
utilizes a layer of water impermeable polymer,  65   product.   



5              EP 0246311 B1 The finished composite waterproofing sheet
facing out from the surface. It should be noted product is then placed into
rolls forstorage and  that the composite waterproofing sheets are shipment
to the job site, where It Is installed as  installed with the water
impervious membrane described above or is cut into individual panels of
facing outwardly to the elements. desired size. The method of manufacture
makes it   5  Thus the composite structure comprises a flex- possible to
provide rapid and accurate formation  ible water impervious membrane in
sheet form of the bentonite layers, thereby increasing effi-  having a
layer of particles, for waterproofing, ciency.
preferably bentonite particles, on the surface at a desired depth. Brief
description of the drawings          10     Adhesives that provide proper
holding action Figure 1 is a fragmentary perspective view of a  are also
important. While the prior art shows composite waterproofing sheet made
according     various adhesives that will work with bentonite, to the
present invention;                        bentonite Is highly reactive to
many monovalent, Figure 2 is a perspective view of a typical wall  divalant
and trivalent materials. Bentonite also showing the composite waterproofing
sheets  15   may form a permanent association with numer- made according to
the present invention formed   ous other elements and compounds, and such
into Individual panels in place, with overlapping  products should be
avoided in making the com- seam edges to illustrate the multiple panels
posite waterproofing sheets so that the bentonite installed on a large
wall;                       particles do not react and lose their desirable
Figure 3 is a schematic representation of a   20   property of swelling
when contacted by water. machine   for   manufacturing   composite
When reactions do occur, or association of the waterproofing sheets made
according to the       bentonite particles with other elements occur, the
present invention;                               waterproofing capabilities
are degraded, because Figure 4 is an enlarged view showing one       the
bentonite material does not have the abilty to bentonite application
stations, shown in Figure 3,  25   swell and waterproof. The choice of
adhesive Is and Illustrating the method of vibrating a con-  carefully made
for making the composite veyor belt in order to obtain a uniform layer of
waterproofing sheet 20, the adhesive has to have bentonite particles;
the ability to adhere the bentonite particles to a Figure 5 Is a force
vector representation of the  polyethylene or other water impervious mem-
bentonite particle paths in relation to the forces   so   brane, and
minimize the degradation of the applied to the belt by the beater; and
waterproofing capabilities of the bentonite. Figure 6 is a schematic
representation of      Adhesive materials are available as emulsions
apparatus for applying tension into a membrane   with water, solutes,
concentrates, hot melts and to stretch it before adhesive is applied, which
can  often in homo or copolymer status. Almost any be used as an
introductory station to aid In   35   adhesive originating from a solvent,
emulsion insuring that the adhesive wall adhere to poly-  with water, hot
melt or water  emulsified solid ethylene for example.
may be used, and the choice Is determined by the ability to wet, its
stickiness, the polar activity and Description of the preferred embodiments
the final adhesion performance. The choice Is Figure 1 illustrates a
finished composite   40  influenced by price, toxicity, availability, or
waterproofing sheet product 12, made according   environmental
considerations as well. The addi- to the present invention and comprises a
mem-    tion of wetting agents, emulsifiers, dispersants brane 10 of
material that is impervious to water,  and preservatives for latexes can
cause deterior- such as high density polyethylene, and a thick-  ation of
the bentonite's ability to waterproof or ness or waterproofing layer of
bentonite or   45   reseal, so use of products may be minimized. sodium
montmorillonite indicated at 11.            Adhesion to high density
polyethylene has It is to be understood that the layer 11 is mearit  been
difficult, and a common procedure to to indicate a finished thickness of
bentonite made  enhance adhesion is to chemically disturb the up of a
number of layers, each having a thickness  surface of the polyethylene or
polymer mem- of an individual bentonite particle with inters-  50   brane
Just prior to the application of the adhesive, persed adhesive layers, made
into a sandwich     for example by treating it with ozone. This brings type
composite waterproofing sheet 10.          in time limitations which means
that the mem- In manufacture, an edge portion 13 of the      brane has to
be coated quite quiclky  because the membrane or sheet 10 may be left
without the     molecules that are affected by the treatment layer 11 of
particles, as shown in Figure 2, so that   66   migrate back to their
original smooth alignment the sheets or panels can be lapped. The lapped
relatively fast. edge portion 13 in Figure 2 along a longitudinal  The
total thickness of the layers of bentonite edge, and if smaller panels such
as 1.2 m (4ft.) by  particles is built up to In the range of 3.18 mm (118
1.2 m (4ft.) panels are used, an edge portion 14 of  inch) to 6.35 mm (114
inch) thick, and thus a the membrane will be left uncoated along one   60
method of continuously achieving a permanent end of the panel as well. In
this way the panels (or  adhesion to the polyethylene membrane is long
strips or sheets) can be lapped where they  required. The surface of the
polyethylene prefer- meet, for holding them together when initially   ably
is roughened, and as shown herein, it can be installing them, and also to
permit the seams to  done  by  stretching  the  polyethylene  to have a
continuous impervious membrane layer    65   microscopically "craze' the
surface of the poly- 4  



7              EP 0246311 B1                     8 ethylene. The amount and
the direction of the    would be to run a section of sheet material tension
applied to the membrane is determined    between the first and second sets
of pinch rollers, by the thickness of the membrane. Generally,     and then
move the rollers, or guide rollers 22 and tensioning the membrane to about
207 [err]       23, in opposite directions (indicated by arrows) to (30 lbs
per square inch) is acceptable for thick-   5   stretch the membrane 10 a
desired amount, and nesses of 0.051 mm to 0.508 mm (2 to 20 mils).  then
subsequently run an additional length of The membrane used herein is most
preferably in   material onto the stretching idler rollers. How- the range
of 0.608 mm (20 mils), but the preferred  ever, in a continuous process,
the method of range is 0.381 mm to 2.54 mm (15 to 100 mils) in  tensioning
or stretching the polyethylene mem- thickness. As will be explained,
tensioning can be   10   brane (or other membrane) can be used applying
done by passing the polyethylene membrane        known principles, and thus
the showing is done over rollers which apply a stretch between pinch  only
schematically herein. Additionally, treated drive rollers.
polyethylene can be obtained that has the ozone The adhesive used must wet
the polyethylene    treatment previously mentioned. surface for good
adhesion, and low surface ten-   15  Figure 3 illustrates schematically the
method of sion solvent systems provide a suitable vehicle to  applying
adhesive and particles to the water carry the adhesive.
impervious membrane. The material supply indi- Aliphatics, aldehydes,
ketones, carbon/halide  cated generally at 30, which can comprise a roll,
if and ring compounds all have utilization. Common  the membrane is
treated, or the stretching rollers carriers/solvents include toluene, lower
molecular   20   and drive shown in Figure 6, provides a con- weight
alcohols, methyl ketone and water. For    tinuous sheet of the membrane 10
that passes example, the following products act as suitable  over a guide
roller 31, and then Is fed onto the top adhesives:
of conveyor belt assembly indicated generally at Asphalts (with or without
fillers and elasto-  32 having an endless belt 32A. As shown, the mers)
25   conveyor belt assembly is schematically repre- Butylenes
sented as having a drive roller 33 at its upper end, Butyl Rubber
and an idler roller 34 at its lower end over which. Acrylics
the belt 32A is mounted. The conveyor belt 32A Propenes
and thus the membrane sheet 10 are inclined In Styrene/butadiene
30  the range of [err] to 50 with respect to a horizontal Nitriles
plane. The conveyor belt incline Is matched with a Vinyls
downwardly extending conveyor section 38 they Water Soluble:
may be rollers or a conveyor belt and which is Cellulosics
shown only partially, on which the membrane Saccharides
35   sheet 10 will run after the particles have been Gums
applied to form the composite waterproofing Proteins.
sheet 12. The downward incline is to insure that In general, the adhesive
solids should be      the membrane 10 will be carried upwardly by the
present in concentrations from about 5 to 100%   conveyor belt 32A because
there will be a down- by weight, and are mixed with bentonite in ratios
40   ward component of loading tending to keep the of between 3 and 50% by
weight of the adhesive   membrane 10 moving upwardly on the incline.
relative to the particles (bentonite).           There will be some
friction between the conveyor Referring specifically to Figure 6, the
method of  and the undersurface of the membrane as well. If prestretching
the polyethylene for applying the  needed, drive rollers can be utilized.
The con- adhesive Is illustrated schematically, and is a   45   veyor belt
can be open mesh, a runner coated belt conventional method for stretching
sheets of     or any desired construction. materials. The structure shown
therein can consti-  The membrane sheet 10 has a surface that faces tute
the polyethylene supply of the main machine  upwardly and as it Is carried
up the incline, the which will be discussed. A roll of polyethylene
membrane 10 passes through a first particle membrane material or other
suitable sheet   50   application station indicated generally at 35, a
material Is indicated at 20, and the membrane is  second station indicated
generally at 36, and a passed through a pair of pinch rollers 21, which
third station indicated generally at 37. More are driven from a motor 21A
at a first speed and  application stations are generally used, but the
clamp the polyethylene membrane so It is driven  stations Illustrated show
the method. Each station at this set rate. The polyethylene is then run
over   55   35, 36 and 37 includes an adhesive supply 40 suitable
tensioning rollers indicated generally at  feeding an adhesive through a
feed control 40A to 22 and 23 (more tensioning rollers may be used),  a
spray bar 41 that extends transversely across and then the membrane is
passed through a pair   the width of the membrane sheet 10. If the of pinch
drive rollers 26. The drive rollers 26 are  membrane is in the range of 1.2
m (4 feet) wide, also driven by a suitable motor 26A, and tension   so  the
adhesive bar would be that long. Known can be applied to the membrane by
driving the    adhesive spray bars can be utilized. The adhesive rollers 26
at a different (faster) lineal speed than  used can be selected from the
group previously the rollers 21. The membrane will be tensioned   listed,
and as shown by the dotted line because of the differential in speed.
representations at 42, the adhesive Is sprayed in a Another way of
stretching the membrane   as  thin layer onto the moving membrane in a
first  
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indicated generally at 43. The  the feed of particles from the feed section
47 of coated membrane 10 moves upwardly a distance    the third station 37
falls down onto the new or on the inclined conveyor, and a second portion
of  fresh adhesive layer to form a third layer of the staton 35, comprising
a bentonite hopper 46  particles on the membrane. The particles are having
a transversely extending feed section 47 of   5   deposited above a third
beater bar 52 driven from conventional design also controlled as to rate of
a motor 53 to form a standing wave 55 at station feed with a conventional
rate of feed control 49  37, forming the uniform, single particle depth
applies a uniform, relatively thin line of bentonite  layer of material.
particles indicated at 48 across the membrane.    The number of layers of
particle material The bentonite particles drop onto the conveyor,  10
desired, to achieve the desired thickness deter- immediately above or in
the vicinity of a rotating  mines the number of individual stations that
are beater bar 52 that is mounted in a suitable      utilized. This process
may be used for forming manner on bearings at opposite ends and is
adhering layers of particles to membranes or driven from a motor 53 to
rotate at a desired    sheets for various uses, such as single layer speed.
The beater bars 52 has two radial longi-  15  sandpaper or non-slip pads,
as well as for tudinal extending lugs 54 on opposite sides
waterproofing sheets. thereof (diametrically opposed). Two positions of
Figure 4 illustrates in greater detail the indivi- the lugs are shown in
Figures 4 and 5, one in    dual layers of particles indicated at 61, 62 and
63, dotted lines. The lugs 54 strike the conveyor belt  which would be
applied after the adhesive station on Its undersurface and vibrate it
upwardly to   20  in the region 60 of the membrane. The conveyor bounce the
bentonite particles upwardly from the  belt movement direction is indicated
by the arrow belt and the membrane (at least particles that   65, and it
can be seen that the beater bar forms a have not initially adhered to the
layer of adhesive)  standing wave section shown at 66 where the and the
loose particles then will tend to fall back  particles tend to make a loop,
and the particles into the region shown at 55 in Figure 3. A type of   25
that are falling rearwardly will fall down onto the "standing wave" of
individual particles is created  adhesive from the spray bar that applies
the because they will tend to fall back onto the     adhesive In the area
60 and to retain a single membrane and be replaced by new particles
particle thick layer. The adhesive layer is con- bounced in the air by the
beater bar. The particles  trolled In thickness to accomplish this purpose.
which have touched the adhesive move upwardly   30  Figure 5 illustrates
the forces and the amplitude with the membrane, but are locked in place.
of movement caused by the beater 54 The con- This low frequency, vertical
vibrating action  veyor belt and membrane deflect upwardly as dislodges
non-adhered benitonite particles, and  shown in dotted lines at 70, tending
to throw, or insures that a totally adhered, uniform single   project the
particles upwardly from the belt as particle thick layer is applied to the
first adhesive   35   shown by the arrow 71. The particles then fall layer
in station 35.                             under gravity generally
downwardly, at the same As the conveyor belt 32A and membrane sheet    time
the conveyor belt and membrane are mov- 10 move through the second station
36, the      Ing upwardly in the direction as indicated by the layering
action is repeated. The second sprayer  arrow 65, so that the adhesive
coated particles bar 41 applies a thin layer of adhesive in a region   40
Indicated generally at 72, with the fresh layer of shown at 57, which would
be applied on the       adhesive on top will collect the next layer of
upper surface of the first layer of bentonite par-  particles to form the
uniform depth layers. ticles, as well as flowing slightly in between any
The upward force vector is shown by the spaces in the bentonite particles
forming the first  vertical arrow 71, gravity is shown by the arrow layer.
The rate of feed of adhesive can be con-   45   75, and the invididual
particle indicated at 76 Is trolled with feed control 40A. As A second
bento-  falling in direction along the arrow 75 as a nite hopper 46 with a
feed assembly 47 and rate of  direction of return. A standing wave again Is
feed control 49 will apply another individual    shown generally at 66
where the particles tend to particle layer onto the first layer of
particles and  loop over and adhere to the adhesive. the second layer of
adhesive applied In the region   50  The sequence is applying adhesive, and
a uni- 57. The hopper 46 at the second station 36 is also  form single
particle thick layer across the surface immediately above a beater bar 52
that is driven  of the membrane sheet of material (leaving an from a motor
53 as well. This beater bar acts as  edge portion for the lap seam shown In
Figure 2) before and forms a second standing wave or       and then
applying a uniform layer of particles particles to cause a second, single
particle thick   55   above a vibrator or beater, so that the particles
layer of particles to form on top of the first layer of  adhere as the
material is moved in an upwardly particles, so that now there are two
layers of   inclined plane. Additional layers are added at particles
adhered to the upper surface of the    additional, Individual stations
positioned In membrane 10.                                     sequence
along the inclined membrane. In the third station 37, the same action
occurs,  so  Nonadhering particles are problems in an and here the adhesive
is applied in a section 60 of  adhesive layer, and in the present device,
non- the membrane. A third layer of adhesive Is       adhering particles
would act as a bond breaker, or applied in section 60 with a third spray
bar4l, and  separation with subsequent layers. Such condi- when the applied
thin layer of adhesive is moved  tion (non-adhering particles) causes
delamination up under the third station bentonite hopper 46,   65   and
separation which leaves the waterproofing 6 



11             EP 0246311 B1                     12 sheet unsuitable for
use. It could not be trans-  180 rpm, when the velocity of the conveyor
belt Is ported, handled for installation, nor provide     approximately
0.127 [err] (25 feet per minute) proper waterproofing qualities. The method
with an angle of Incline of [err] results in the described, using the
beaters, insures that every  bentonite particles being knocked back about
particle is tested to insure it is fully adhered to the    5    50.8 mm
(two inches) so that the standing wave adhesive before a new layer is
added. The         develops in an area of the membrane about two apparatus
performs in situ testing of the particle  inches behind the beater bar. The
particles return- bonds.                                           ing from
the area of besting, plus the newly Large particles applied in a single
layer and   supplied particles provide the uniform coating premixing the
adhesive with the particles does   10  that sticks to the adhesive. The
coating or com- not form a uniform thickness, leaves voids and    posite
layer of bentonite preferably ranges spaces, and separates when folded
around out-     between 35.9 and 47.9 [err] (.75 pound and one side corners
of a structure. Another way of       pound per square foot) for adequate
waterproof- attempting to add particles to a membrane has    ing
capabilities. been to wet the membrane with adhesive and   is    The
coating or composite layer of bentonite Is then pull it through a supply of
particles. This  built up to a weight of about one pound per wipes off
adhesive and generally is unsatisfac-   square foot for adequate
waterproofing charac- tory.
teristics for the composite waterproofing sheet The present process shown
utilizes a minimum    12. amount of adhesive, with a controlled ratio of
20  A part of final sizing, compression rollers 80, 80 adhesive to
particles. Because a fresh layer of   are shown. These rollers are mounted
on a frame adhesive is applied at each station, dry areas are  81 and
driven with a motor 82 at a desired speed, prevented and a uniform
thickness Is achieved.    synchronized with the membrane speed of move-
Particle size of bentonite can range up to        ment. The rollers 80
extend across the composite 0.105 mm (150 mesh, using standard mesh sizes)
25   sheet and compress the membrane layers of for bentonite. The beater
tends to cause the      bentonite particles together to provide a uniform
unattached particles to become airborne, and the  depth layer and to force
the particles to be sealed loose particles will continue to be forced back
into  in adhesive.. the adhesive to form  the standing wave
Water soluble (misable) colorants may be explained.
30   added to the bentonite layer. When present, these The ratios of
adhesive to particles is easily   colorants dissolve in the water and make
a stain controlled by the size of the nozzles, pressure and  when wate
leaks through any damage such as a the spray bar, as well as the rate of
feed of the  rip or tear in the non-permeable membrane 10, particles. 8.9 N
to 53.4 N (two to 12 pounds) of  thus clearly marking the size, location
and origin adhesive to 178.0 N (40 pounds) of particles Is a   35   of the
leaking water. range that is generally satisfactory, and it should  This
capacity is especially valuable on horizon- be pointed out that if too much
adhesive is used,  tal surfaces such as roofs, decks, plazas, etc. This it
will tend to flow downwardly and not be carried  feature could not be used
if the membrane were up the incline. The dry particles are kept airborne
not impermeable to the passage of water. by the beaters, so that they will
not pass through   40  Common water misable or soluble dyes such as the
station until they have lodged in adhesive and  used in Easter eggs
(non-staining) or tracing dyes adhere in a desired layer.
which are used in extremely small quantities such The particle size can be
between 4 mm and       as the ultraviolet fluoroescent family would also
0.297 mm (5 and 150 mesh using standard U.S.      be suitable. standard
mesh sizes). If desired, air entraining of   45  The mechanical components
and conveyors particles (fluidizing) can be used for feeding the  may be
suitable, commercially available com- particles. Lowering the amplitude and
frequency   ponents and thus the spray bars, hoppers and of the beater bar
at the final station will cause the  rollers are shown only schematically.
production of a dry particle coating over the entire  This invenlon makes
possible a waterproofing layer, which would tend to have a little less  50
installation to the substrate under a floor prior to adherence, but it
would be an immediate physical  the concrete pour. It would be installed
bentonite state for packaging. The beater bars generally in  side facing
the earth with each sheet overlapped the final station would have an
amplitude of      along its edges as explained. about 3.175 mm (1/8 of an
inch) with a frequency   Although the present invention has been of about
100 rpm (200 beats per minute). The   55    described with reference to
preferred embodi- amplitude of the "beat" is limited by the force of
ments, workers skilled in the art will recognize gravity, i.e. how fast
does the conveyor belt    that changes may be made In form and detail
resume its original position before being "hit    without departing from
the scope of the claims. again by the rotating beater. In the other
stations, the amplitude of the   60   Claims beater bar and the rotational
velocity of the beater in relation to linear velocity of the conveyor belt
is  1. A waterproofing sheet (12) comprising: a selected to be proper for
the angle of inclination  membrane (10) of water impermeable material; of
the conveyor belt. For example, an amplitude   and a coating of particles
(11) capable of swelling of the beater of a 3.175 mm (1/8 inch) rotating at
65   when in contact with water adhered with an 



7    11              EP 0 246 311  B1                  12 sheet unsuitable
for use. It could not be trans-  180 rpm, when the velocity of the conveyor
belt is ported, handled for installation, nor provide     approximately
0.127 [err] (25 feet per minute) proper waterproofing qualities. The method
with an angle of incline of [err] results in the described, using the
beaters, insures that every  bentonite particles being knocked back about
particle is tested to insure It is fully adhered to the    5    50.8 mm
(two inches) so that the standing wave adhesive before a new layer is
added. The         develops in an area of the membrane about two apparatus
performs in situ testing of the particle  inches behind the beater bar. The
particles return- bonds.                                            ing
from the area of besting, plus the newly Large particles applied in a
single layer and   supplied particles provide the uniform coating premixing
the adhesive with the particles does   10  that sticks to the adhesive. The
coating or com- not form a uniform thickness, leaves voids and    posits
layer of bentonite preferably ranges spaces, and separates when folded
around out-     between 35.9 and 47.9 [err] (.75 pound and one side comers
of a structure. Another way of         pound per square foot) for adequate
waterproof- attempting to add particles to a membrane has     ing
capabilities. been to wet the membrane with adhesive and   is     The
coating or composite layer of bentonite Is then pull it through a supply of
particles. This  built up to a weight of about one pound per wipes off
adhesive and generally is unsatisfac-   square foot for adequate
waterproofing charac- tory.
teristics for the composite waterproofing sheet The present process shown
utilizes a minimum     12. amount of adhesive, with a controlled ratio of
20  A part of final sizing, compression rollers 80, 80 adhesive to
particles. Because a fresh layer of   are shown. These rollers are mounted
on a frame adhesive is applied at each station, dry areas are  81 and
driven with a motor 82 at a desired speed, prevented and a uniform
thickness is achieved.    synchronized with the membrane speed of move-
Particle size of bentonite can range up to        ment. The rollers 80
extend across the composite 0.105 mm (150 mesh, using standard mesh sizes)
25   sheet and compress the membrane layers of for bentonite. The beater
tends to cause the      bentonite particles together to provide a uniform
unattached particles to become airborne, and the   depth layer and to force
the particles to be sealed loose particles will continue to be forced back
Into  in adhesive. the adhesive to form  the standing wave
Water soluble (misable) colorants may be explained.
30   added to the bentonite layer. When present, these The ratios of
adhesive to particles is easily   colorants dissolve in the water and make
a stain controlled by the size of the nozzles, pressure and  when wate
leaks through any damage such as a the spray bar, as well as the rate of
feed of the  rip or tear in the non-permeable membrane 10, particles. 8.9 N
to 53.4 N (two to 12 pounds) of  thus clearly marking the size, location
and origin adhesive to 178.0 N (40 pounds) of particles is a   35   of the
leaking water. range that is generally satisfactory, and It should  This
capacity is especially valuable on horizon- be pointed out that if too much
adhesive is used,  tal surfaces such as roofs, decks, plazas, etc. This it
will tend to flow downwardly and not be carried  feature could not be used
if the membrane were up the incline. The dry particles are kept airborne
not impermeable to the passage of water. by the beaters, so that they will
not pass through   40  Common water misable or soluble dyes such as the
station until they have lodged in adhesive and  used in Easter eggs
(non-staining) or tracing dyes adhere in a desired layer.
which are used in extremely small quantities such The particle size can be
between 4 mm and        as the ultraviolet fluoroescent family would also
0.297 mm (5 and 150 mesh using standard U.S.      be suitable. standard
mesh sizes). If desired, air entraining of   45  The mechanical components
and conveyors particles (fluidizing) can be used for feeding the  may be
sultable, commercially available com- particles. Lowering the amplitude and
frequency   ponents and thus the spray bars, hoppers and of the beater bar
at the final station will cause the  rollers are shown only schematically.
production of a dry particle coating over the entire  This invenion makes
possible a waterproofing layer, which would tend to have a little less   50
installation to the substrate under a floor prior to adherence, but it
would be an immediate physical  the concrete pour. It would be installed
bentonite state for packaging. The beater bars generally In  side facing
the earth with each sheet overlapped the final station would have an
amplitude of      along its edges as explained. about 3.175 mm (1/8 of an
inch) with a frequency    Although the present Invention has been of about
100 rpm (200 beats per minute). The   55   described with reference to
preferred embodl- amplitude of the "beat" is limited by the force of
ments, workers skilled in the art will recognize gravity, i.e. how fast
does the conveyor belt     that changes may be made in form and detail
resume its original position before being "hit"    without departing from
the scope of the claims. again by the rotating beater. In the other
stations, the amplitude of the   60   Claims beater bar and the rotational
velocity of the beater in relation to linear velocity of the conveyor belt
is  1. A waterproofing sheet (12) comprising: a selected to be proper for
the angle of Inclination  membrane (10) of water impermeable material: of
the conveyor belt. For example, an amplitude   and a coating of particles
(11) capable of swelllng 



of the beater of a 3.175 mm (1/8 Inch) rotating at   65   when In contact
with water adhered with an    13               EP 0246311 B1
14 adhesive material to the membrane (10) and to      quent application of
layers and vibrating the sheet adjacent particles, the coating being of a
thick-  at a desired frequency and amplitude in a location ness equal to a
plurality of layers of particles.  substantially adjacent the location of
the deposit- 2. The waterproofing sheet of claim 1 wherein    ing of the
particles and in a direction substantially said particles (11) comprises
sodium  mont-    5    perpendicular to the plane of the sheet (12).
morillonite of a classified mesh size.               11. The method of
claim 10 including the step of 3. The waterproofing sheet of claim 1
wherein    selecting the rate of feed of adhesive and bento- adhesive Is
used for adhering the first layer (61) of  nite, and the Incline of the
sheet (10), relative to particles to the membrane (10), and a separate
the amplitude of vibration to provide a layer of layer of adhesive is
applied over each subsequent   10   particles that is a single particle
deep across the layer (61, 62, 63) of particles prior to the time the
width of the sheet on top of each layer of adhesive next layer of particles
Is applied to cause the    (40). adhesion of the particles with respect to
the        12. An apparatus for applying layers (61,62,63) membrane and
each other.                           of particles to sheet material (12)
including a 4. The waterproofing sheet of claim 3 wherein   15   conveyor
(32), said conveyor (32) having a length said membrane comprises a high
density poly-       inclined upwardly in the direction of movement ethylene
capable of being rolled into a roll after  with respect to the horizontal;
means (30) for the layers of particles have been applied.         supplying
a sheet material to the conveyor; and a 5. The waterproofing sheet of claim
2 wherein    plurality of adhesive and particle applying the sodium
montmorillonite particles are adhered   20   stations (35,36,37) spaced at
locations along said to the sheet with an adhesive comprising
conveyor and spaced therefrom, above a sheet adhesive solids in
concentration from about five   moved by the conveyor, each such station
(35,36, to about one hundred percent by weight selected    37) comprising
an adhesive spray means (41) for from the group consisting of butelenes,
butyl       spraying a layer of adhesive onto a surface below, rubber,
acrylics, propenes, styrene-butadiene, nit-   26   and a particle applying
hopper (46) adapted to riles, vinyls, and water soluble cellulosics, sac-
dispense a selected amount of particles onto a charides, gums, and
proteins.                      previous layer of adhesive, so that each
layer of 6. The waterproofing sheet of claim 5, wherein   adhesive is
covered with a layer of particles. the adhesives are mixed with bentonite
In ratios     13. The apparatus of claim 12 including beater of between
three and fifty percent by weight, with   30   means (52) positioned to
vibrate the conveyor the three percent comprising the adhesive.
(32) and the sheet (10) moved on the conveyor 7. A waterproofing composite
sheet (12) com-     (32) at a desired amplitude to cause particles prising
a water impervious membrane (10) and a     deposited at each station to be
vibrated upwardly composite layer (11) of adhesives (40) and par-    from
the sheet (10) and fall back onto adhesive ticles that are adhered together
and to the mom-   36   (40) to form a standing wave of particles above
brene, said particles comprising sodium mont-      the sheet and conveyor
belt at. each station for morillonite and said composite layer having a
applying particles. thickness to obtain waterproofing action to the
14. The apparatus of claim 11 and sizing roll sodium montmorillonite
particles.                  means (80) for compressing the sheet (10) and
8. The waterproofing sheet of claim 7, wherein   40   applied layers of
particles to a desired, sub- the layer (11) of sodium montmorillonite
particles  stantially uniform thickness is spaced from the edges of the
water impervious membrane, to leave a lap joint strip (13) of
Patentansprfehe uncoated membrane for overlapping edge por- tions of
adjacent membranes when in position on   45  1. Wasserdichtmachende Fole
oder Bahn (12) a structure.
enthaltend: Sine Membran (10) aus wasserun- 9. A method of producing a self
sealing           durchlissigem Material; und einen Oberzug aus
waterproofing sheet composite (12) comprising      Tellchen (11), die. in
Berfhrung mit Wasser quell- the steps of:
bar sind, und die mit minem riebmaterial an der moving a water-impervious
sheet material   50   Membran (10) und an angrenzenden Tellchen (10) in a
first direction; applying a spray adhesive  angeklebt mind, wobel der
Uberzug mehrere Tell- (40) to the upper surface of the sheet (10);
chenschichten dick Ist. depositing a single thickness layer of particulate
2. Wasserdichtmachende Folie nach Anspruch material capable of swelling
when in contact with  1, worin die Tellchen (11) Natriummontmorillonit
water, like sodium bentonite, in the first layer of   55   mit alner
idasslerten MaschengrO8e darstellen. adhesive to form a first layer of
particles covering  3. Wasserdichtmachende Folso nach Anspruch the sheet
(10); and adding subsequent layers of    1, worin der Klebstoff zum
Ankieben der ersten adhesives and single thickness layers of particles
Tellchenschicht (61) an die Membran (10) verwen- (62, 63) until the
composite layer (11) of particles  dot wird und sine getrennte
lfebstoffschicht auf reaches the desired depth.                    60
jade folgende Teilchenschicht (61, 62, 63) aufge- 10. The method of claim 9
including the steps of  bracht wird, und zwar bevor die nichMte Teilchen-
inclining the plane of the sheet (10) with respect  schicht aufgebracht
wird, um die Teilchen mit der to a horizontal plane as it is moved along
the     Membran und miteinander zu verkleben. conveyor, and moving the
sheet in the first          4. Wasserdichtmachende Folis nach Anspruch 



direction upwardly at the incline for each subse- 65   3, worin die Membran
Polyethylen mit hoher 8  I lflh  1111111  1111S11111111    15
EP 0246311  81                    16 Dichte darstellt, das nach dem
Aufbringen der    Schwingungsamplitude so ausgewahkt werden,
Teilchenschichten zu einer Rolle aufgerolktwerden  da3 eine Teilchenachicht
erzeugt wirddie quorzur kann.
Brelte der Folio Oiberjeder Klobstoffschicht (40) die 5 Wasserdichtmachende
Folie nach Anspruch      Dicke sines elnzigen Tellchens hat. 2, worin die
Natriummontmorillonit-Teilchen mit   5  12. Vorrichtung zum Aufbringen-von
Teilchen- einem Klebstoff an die Foliosangsidebtwerdender  schichten (81,
62i 63) auf Folienmaterfal (12), kiebrige Feststoffe in einer Konzentration
von 5 bis  enthaltend sine FOrdereinrichtung (32) mit elnem *etwa 100
Gsw.-% enthilt, und der aus der Gruppe,  Trum, das in der Bowegungsrichtung
gegenfiber bestehend aus Butylenen, Butylikautschuk, Acryl-  der
Horizontalen nach oben geneigt ist; Einrich- kunststoffen, Propen-,
Styrol-, Butadien-, Nitril-,  to  tungen (30) zur Zufuhr sines
Folienmaterials zu Vinylkunststoffen und wasserlislichen Cellulose-
Fordereinrichtung; une mehrere Stationen zum derivaten, Saccharlden, Gummis
und Proteinen     Aufbringen des Klebstoffs und der Teilchen (35,
ausgewghit ist.                                  36, 37), die In Abstinden
entlang der Fordereln- 6. Wasserdichtmachende Folio nach Anspruch
richtung und oberhalb sener durch die FOrderein- 5, worln die Klebstoffe In
Verhaltnissen von 3 bls   15  richtung bewegten Folio im Abstand angeordnet
60 Gew.-% mit dem Bentonit vermischt werden,     sind, wobel lode Station
(35,36,37) sine Klebstoff- wobei die 3% don Klebstoff darstellen.
Sprfiheinrdchtung (41) zurn AufsprOhen otner Kleb- 7. Wasserdichtmachende
Verbundfolile (12),     stoffschlcht auf sine darunterliegende OberFflache
enthaltend eine wasserundurchlissige Membran     iowls eln VorratgeofiB
(46) zum Aufbringen der (10) und sine Verbundschicht (11) aus Klebstoffen
20   Tellchen aufweist, des so eingestellt Ist, dal3 es (40) und Teilchen,
die aneinander und an der     sine auegewlhite Menge von Tellchen auf sine
Membran angeklebt sind, wobei die Tellchen       zuvor aufgebrachte
Klabstoffschicht aufbringt, so Natriummontmorillonit darstellen und die
Ver-    daB jede Klsbstoffschicht mit olner Teilchon- bundschicht so dick
liet, daB die Natriummontmo-  schicht bedeckt ilt. rillonit-Teilchen eine
wasserdichtmachende Wir-  26  13. Vorrichtung nach Anspruch 12, enthautend
kung haben.                                      Schiageinrichtungen (52),
die so angeordnet sind, 8. Wasserdichtmachende Foli nach Anspruch     daB
sle die FOrdereinrichtung (32) und die auf der 7,worin die Schicht (11) aus
Natriummontmorillo-  F6rdereinrichtung (32) bewegte Folio (10) mitetner
nit-Telichen elnen Abstand zu den Randem aus     gewOnschten Amplitude In
Schwingungen verset- wasserundurchlissigen Membran hat, so dam sin   30
zen, so daB die an jeder Station abgeschledenen ibergreifender
Verbindungsstreifen  (13) des     Telichen fiber der Foile (10) vibrieren
und suf den unbeschichteten Membran fOr die Oberlappsnden    Klebstoff (40)
zurfickfallon, um sine stehende Randbereiche von benachbarten Membranen
frei-    Wells von Telichen fiber der Folio und dem gelassen wird, wenn sle
sich auf einem Bauwerk   F~rderband an jeder Station zum Aufbrtngen der
befindet.                                   w    Tellchen zu bilden. 9.
Verfahren zur Erzeugung diner selbstabdich-   14. Vorrichtung nach Anspruch
11, enthattend tendsn, wasserdichtmachenden  Verbundfolile
Schlichtwalzen (80) zum Zusammenpressen der (12), das folgende Schritte
umfagt:              Folle (10) und der aufgebrachten Teilchenechich-
Bewegen sines wasserundurchlissigen Follen-    ten auf sine gewfnschte, Im
wesentilchen gleich- materials (10) IneinererstenRichtung; Aufbrlngen   4O
maBIge Dicke. sines Sprfihklebstoffs (40) auf die Oberseite der Folio (10);
Abschelden einer sin Einzelkorn dicken  Revendlwations Schicht aus
teilchenffrmigem  Material, wle Natriumbentonit, das bet Berlhrung mit
Wasser      1. Feulile d'impermeabIllsation compronant: quellbar let, in
der ersten Klebstoffschicht, um sine   46   une membrane (10) de matlere
Impermeable A erste Teilchenschicht zu bilden, die die Foli (10)  I'eau et
un revetement de particules (11) capables bedeckt, und Aufbringen von
weiteren Klebstoff-  de gonfier lorsqueolies sont en contact avec de
schichten und Teilchenschichten (62, 63) mit Ein-  Ieau coulldes par une
matibre adh6eive sur la zelkornstarke, bis die Verbundechicht (11) der
membrane (10) et aux particules adjacentes, Is Teilchen die gewunschte
Tiefe erreicht hat.  60   revetement etant d'une dpmlsseur dgmle A une 10.
Verfahren nach Anspruch 9,wobei die Ebeno  pluralite ds couches de
particules. der Folio (10) gogenfiber oiner horizontalon Ebeno  2. Feulle
d'imperm6abIllsstlon sulvant la roven- geneIgt wird, wenn sTch die Folio
entlang der    dicatlon 1, dans laquelle les particules (11) com-
FOrdereinrichtung bewegt, wobel die Folio in der  prennent de Ia
montmorillonite sodlque d'une ersten Richtung entlang der Neigung nach oben
66   granulom6trie claslfl6s. bewegt wird, um  die aufeinanderfolgenden
3 Feuille d'imperm6ablimation sulvantla raven- Schichten aufzubringen, und
wobel die Folio an   dkcation 1, dans laquelle d'adh6sif est utIlls4 pour
einer Stalls, die im wesentlichen an die Stolls der  coller la premlire
couche (81) de particules sur la Abscheidung derTelichen angrenzt, In eoner
Rich-  membrane (10) et une couche distincte d'adh~sif tung, die Em
wesentlichen senkrechtzur Ebene der   oo   eat appliqu6e sur chaque couche
suivaent (61, 62, Folio (12) steht, mit elner gewanschten Frequenz  63) de
particules avant quo la couche sulvante de und Amplitude in Schwingungen
versetzt wird.     particules solt appilqu6e pour assurer l adhbrence 11.
Verfahren nach Anspruch 10, wobel die      des particules our la'membrane
et entree ilos. 



Zugabegeschwindlgkeit des Klebstoffs und des       4. Foulile
d"imperm6abillmation sulvant Ia roven- Bentonitsund die Neigung der Folio
(10) relatlvzur   es   dlcation 1, dana laquelle ia membrane comprend 9
17              EP 0246311 BI                       18 un poly~thylene
haute densdt  capable d'etre        rapport a un plan horizontal tandhe
qu'ello est roule en un rouleau apres que los couches de        ddplec6e le
long du traneporteur, et particules ont ete appliquees.
de d6placement de Is feulile dens la premibre 5. Feuille
d'impermdabilisation  suivant la       direction vers le haut a
l'inciinalson pour chaque revendication 2, dans Isquelie lee particules de
6    application successive de couches et montmorillonite sodique sont
colies sur la feuille    de miss en vibration de la feulile a une fre- par
un sdh6sif comprenant les solides adhesifs en   quence et une amplitude
souhaltess on un endrolt concentration de 5 a environ 100% en polds,
sensiblement adjacente a l'endrolt du dep6t des choisis dans la classe
formre par les butylenes, le  particules et dons une direction sonsiblement
ceoutchouc butyle, les acryliques, lee propenes, le   10   perpendiculalre
au plan de la feuille (12). styrene-butadiene, lee nitriles, lee vinyliques
et    11. Proc6db sulvant la revendication 10, corn- lee gommes, les
saccharides, les cellulosiques      prenent le stade de s6lection du debit
d'alimenta- hydrosolubles et les prot6iness.                   tion de
l'adh6sRf et de la bentonite et de lrinclinal- 6. Feuille
d'imperm6abiiisation  sulvant la       son de Ia foullle (10) par rapport a
l'amplitude de revendication 5, dans laquelle des adheslfs sont   15
vibration pour formner une couche de particules m6langes avec de la
bentonite dens des rapports     qui a une 6paisseur d'une soule particule
sur la entre 3 et 40% en polds, les 3% comprenmnt          largeur de la
feuille par dessus chaque couche I'adhesif.
d'adhesif (401. 7. Feulle composite d'imperminabillsation (12)      12.
ApparelI pour appliquer des couches (61, 62, comprenent une membrane (10)
impermeable a   20   63) de particules our de ta matiere en feullie (12),
I'eau et une couche composite (11) d'adh6sifs (40)  comprenant un
transporteur (32), lequsl transpor- et de particules coll6es entre elles et
a la mem-   teur (32) comprend une longueur InclIn6e vers le brane, ces
particules comprenant de la montmo-      haut dans la direction du
mouvement par rapport rillonite sodique et la couche composite ayant      &
Ihorizontale; des moyens (30) pour amener une une 6paisseur confdrant une
action impsrmdabill-   25   matiere en feulile sur Is transporteur; et une
sante aux particules do montmorillonite sodique.    plurallt6 de postes
(35, 36, 37) appliquent de B. Feulile d'imperm6abilisation  sulvant la
l'adh6sif et des particules espac6es a des entrolts revendication 7, dans
laquelle la couche (11) de    le long du transporteur et espac6es lee uns
des particules de montmoril-lonite sodique oet espa-    autres, au-dessus
d'une feulle deplacee par le cee des bords de Ia membrane impermeable a
so   transporteur, chaque poste (35, 36, 37) compre- I'esu pour laisser
subsister une bands (13) de      nant un moyen de pulvdrlsetlon d'adhesif
(41) joint chevauchant de membrane non revetue           pour pulveriser
une couche saadh6sof sur une pour chevaucher les parties marginales de mem-
surface de trouvant au-dessous, et une tremle branes adjacentes
lorequ'elles sont en place dans   d'applicatlon de particules (46) propre a
dtetribuer une structure.                                3s   une quantit6e
choisie  de particules sur une 9. Procd6 pour fabriquer une membrane cam-
couche d'adh6sifs appflqu6e prec6demment, de posite d'imperm6abilisatlon
auto-scellante (12),   fagon quo chaque couche d'adfieslf solt couverte
comprenent lee stades:                              d'une couche de
particules. de d6placement d'une matilre en feulilo imper-      13.
Appareil suivant Ia revendlcation 12, corn- m6able 3 I'eau (10) dens une
premibre direction;   40   prenant des moyens b battement (52) positionn6s
d'application d'un adh6sif en spray (40) sur la   pour falre vibrer Is
transporteur (32) et la feuille face sup6rieure de la feuille (10);
(10) deplac6e sur le transporteur (32) an une de d6pot d'une couche en
epaisseur unique de      amplitude souhaltee asin d'amener les particules
matffre particulaire capable de gonfler lorequ'olle  depoesee A chaque
poste a vibrer vers le haut a est en contact avec de leau, comme de la
bento-   4    l'icart de la feuTile (10) et a retomber dens nite sodique,
dans la premiere couche d'adhdslf    l'adh6esf (40) pour former une onde
statlonnalre pour former une premiere couche de particules       de
particules au-dessue de la feuille et de la couvrant Ia feuille (10), et
courrole transporteuse a chaque posts d'applica- d'application succesive de
couches d'adh6eifs     tion de particules. et de couches en epaisseur
unique de particules    o  14. AppareTl suivant la revendlcation 11 et (62,
63) jusqu'a ce quo la couche composite (11)    cylindre de calibrage (80)
pour comprimer la de particuies atteigne N'6paisseur souhaitde.
feuille (10) et lee couches de particules appliqubes 10. Proced6 suivant la
revendication 9, compre-   A une 6paisseur sensiblement uniforme souhai-
nent los stades:                                   t6e. d'inclinalson de
plan de Ia feullle 110) par   u5 60 65    


