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Each of aforesaid apparatus shows. drawbacks when the upward flow rate of
liquid to be treated is BACKGROUND OF THE INVENTION
suddenly increased. With the apparatus of French pa- tent no. 1,115,038,
the upward flow rate is kept low in 1 (a) Field of the invention.
5   order to avoid the risk of destroying the sludge cohe- sion. With the
apparatus of French patent no. The present invention relates to an improved
ap-  2,132,954, the upward flow rate of liquid to be treated paratus for
the decantation treatment of liquid con-  may be about double the one used
with the apparatus taining therein suspended material, particularly wa-  of
French patent no. 1,115,038. In fact, slight lacks of ter.
10  cohesion that would normally occur under a higher flow rate of the
liquid to be treated, are compensated 1(b) Brief Description of the Prior
Art.         by the positioning of finishing members above the sludge bed.
(i.e. the cohesion of the sludge is stabil- French patent no. 1 115 038
relates to an appa-  ized). With the apparatus of French patent no. ratus
for the decantation treatment of waste water in-  15  2,196,832, when the
upward flow rate (which already cluding a pulsated sludge bed.
has a high velocity) suddenly changes to a higher ve- French patent no. 2
132 954 (which correspond  locity, there is an expansion of the sludge bed
that to Canadian patent no. 991.096 and US patent no. 3  may raise the
interface between the agglomerating 788 981) relates to improvements in the
apparatus of  zone and the sedimentation zone above the network French
patent no. 1 115 038. These improvements lie  20  of inclined plates or
tubes. When such event occurs essentially in the addition of a "finishing
member" (i.e.  the efficiency of the apparatus is negatively affected a
network of parallel plates or tubes inclined to the  (e.g. the turbidity of
the clarified water is increased). horizontal) positioned above the sludge
bed (i.e. in a sedimentation zone). This finishing member contri-  SUMMARY
OF THE INVENTION butes to stabilize the sludge, to improve the decants-  25
tion, to "trap" sludge particles that may escape from  An object of the
present invention is to provide an the bed toward the sedimentation zone
and return  improved apparatus which overcomes drawbacks ex- them to the
bed, and make it possible to cope with va-  isting with an apparatus of the
type described in riations in the quality of the liquid to be treated This
French patent no. 2196832. More particularly, an ob- network may be
retained above the sludge bed, by  30  ject of the invention Is to provide
an improved appa- steel ropes, supporting platform or other equivalent
ratus of the above mentioned type which is less af- and known means.
fected by a sudden increase of its upward flow rate of French patent no. 2
196 832 (which correspond  liquid (e.g. water). to Canadian patent no. 1
024 082 and U.S. patent no.  The apparatus for the decantation treatment of
4 156 644) also relates to improvements in the appa-  35  liquid containing
therein suspended material to which ratus of French patent no. 1 115 038.
These improve-  an improvement according to the invention is made, ments
lie essentially in the positionning of a network  corresponds to an
apparatus of the type described in of parallel plates inclined to the
horizontal within the  French patent no. 2,196,832. More particularly, it
in- sludge bed and provided with baffles. This network  dudes a tank having
in the bottom thereof a pulsated is intended to create concentrated
currents of the liq-  40  sludge bed forming an agglomerating zone, a sedi-
uid going upwardly and the sludge setting downward-  mentation zone
directly above and in communication ly In order to Increase the coagulation
in the sludge  with said sludge bed for clarifying said liquid, inlet bed,
the concentration of the sludge bed, the as-  means for pulsatingly
receiving said liquid from a pul- centional velocities of the liquid to be
treated and the  sating supply source and for introducing said liquid
overall efficiency of the apparatus.         45  into the bottom of said
tank, header and branch pipe Because a sludge bed results of an equilibrium
means for passing said liquid from said inlet means between the amount of
particles brought to the   into the bottom of said sludge bed to thus
pulsate said sludge bed under a determined flow rate of water, and  sludge
bed, for passing said liquid upwardly through the amount of sludge
withdrawn (i.e. evacuated   said sludge bed at a predetermined speed to
agglom- through an appropriate sludge separator) any sudden  50  erate and
remove a portion of said suspended mate- change of flow rate of waste water
may negatively af-  rial from said liquid, and for immediately thereafter
fect this equilibrium. The density of a fluidized sludge  continuing to
pass said liquid upwardly from said bed varies inversely as the flow rate
percolating  sludge bed through said sedimentation zone, a first through
it. Asudden decrease of the rise rate through  network of parallel plates
inclined to the horizontal at the bed causes compaction and reduction of
the vol-  55  an angle from 40 degres to 70 degres positioned with- ume of
the bed. Inversely, a sudden increase of the  in said sludge bed from a
position above said header rise rate causes a dilution of the sludge and
expan-  and branch pipe means to a position within the sedi- sion of its
volume.                              mentation zone, said plates being
provided with baf- 2  



3                   EP 0 423 964 B1                4 fle plates that are
inclined to the horizontal atan angle  3. Also it will be possible to use
the apparatus of from 20 to 70 degres, and forcing all of said upward-
with higher continuous upward flow rates of liquid ly passing liquid to
pass upwardly through said sludge  through the sludge bed. bed in paths
causing said rising liquid and setting   According to a first prefered
embodiment of the sludge to form currents in parallel but opposite In-   5
Invention, the second network rests on a platform dined directions, the
baffles causing a deflection and  positioned above thefirst network, said
platform con- re-mixing of these currents, thereby increasing the  sisting
of a plurality of parallel beams whose opposite tendency of said sludge to
agglomerate; and clarified  ends thereof are respectively fastened to
opposite liquid and sludge outlets. The improvement to this ap-  walls of
the tank with appropriate fastening means, paratus is characterized by the
fact that a second net-  10  (e.g. an aluminium angle bar having orthogonal
flat work of parallel plates inclined to the horizontal at an  members, one
of said flat members being fastened to angle from 40 degres to 80 degres
(especially 60 de-  the tank (advantageously with screws) while the or-
gres) is positioned within the sedimentation zone, the  thogonal flat
member is fastened tothe beam (advan- distance between each adjoining
plates of said sec-  tageously with screws) and a plurality of parallel ond
network being much smaller than the one be-  15  cross-bars (e.g aluminum
angle bars) fastened to said tween adjoining plates of the first network.
beams with appropriate fastening means (e.g. gal- The positionning of the
second network In the  vanized nails or screws or bolts). sedimentation
zone, above the coagulating zone, will  Avantageously, the second network
is divided contribute, of course, to improve the decantation  into a
plurality of modules, each module consisting of when the apparatus is
running with usual upward  20  a plurality of parallel corrugated sheets
inclined to the flow rates of liquid to be treated. However, when the
horizontal at an angle from 40 to 80 degree, (advan- apparatus is submitted
to such an increase of the up-  tageously 60 degres) said corrugated sheets
being ward flow rate of liquid to be treated that the sludge  joined
together so as to define a plurality of parallel bed is expanded and the
interface between the ag-  tubes. glomerating zone and the separation zone
would be   25  Preferably, each corrugated sheet is made with raised near
or above the top of the first network the  plastic or metal, each said
sheet being so formed or second networkalso shows other unexpected advan-
moulded that when a plurality of sheets are joined to- tages:
gether the resulting module shows a honeycomb 1. To limit the expansion of
the sludge bed.   structure. The joining of sheets may be achieved with
Indeed, the Applicant has surprisingly noted that  30  any appropriate
means such as spot welding, rivets, the positionning of a network of
parallel plates (or  glue, etc. tubes) inclined to the horizontal above a
sludge   More particularly, each module Is made with bed, when this bed is
expanded subsequently    plastic corrugated sheets (e.g. POLYSTYRENE) and
due to a sudden increase of the upward flow rate  shows a plurality of
parallel tubes, defining a honey- of water passing through said bed, the
top of the   35  comb structure each tube having a 2 inches (5.08cm) bed
will be raised till a certain height between the  hexagonal cross section
and being inclined to the hor- plates (or in the tubes) of the second
networkand  izontal at 60 degrees, said module, being approxi- stopped
there. The height of the raise between  mately twofeet (0.60m) depth, six
feet (1 .80m) length the plates (or in the tubes) of the second network
and two feet (0.60m) wide. is function of the initial density of the sludge
bed   40  Advantageously, beams are aluminum beams or and of the upward
flow rate of the liquid per sur-  preferably wood beams. Wood beams may be
treated face unit of the bed. Within range of density of  with an
appropriate wood preservative. Cross-bars sludge bed and upward flow rate
of liquid that are  are preferably aluminium angle bars, fastened to the
used with the apparatus of French patent no. 2  beams with galvanized nails
or screws. 196 832, the second network defines an efficient  45  According
to a second preferred embodiment of brake to sludge bed expansion.
the invention, the second network consists of a plur- 2. To confine the
interface agglomerating zone  ality of set of n parallel plates, each set
being posi- (sludge bed)-sedimentation zone (clarified liquid)  tioned, at
least in part, between a corresponding pair within the second network. As
stated hereinbe-  of parallel platesof thefirst network, all the plates be-
fore, the efficiency of the apparatus of French pa-  50  ing coplanar and
equidistant, all the plates of the sec- tent no. 2196 832 Is negatively
affected when the  ond network being hung on a plurality of supporting
aforesaid interface is raised above the first net-  bars and held coplanar
and equidistant from each work. However, this lack of efficiency is avoided
other with appropriate spacing means, and said sup- when a second network
according to the Inven-  porting bars being connected with the top edge of
the tion is positioned above the first network thus  55   plates of the
first network with appropriate connect- when the sludge bed is expanded
said interface  ing means. always remains within an inclined laminardecan-
Advantageously, spacing means are divided into tation network (i.e. the
second network).      upper and lower spacing means; 



3    5                  EP 0 423 964 B1                 6 - said upper
spacing means consisting of a plur-   Fig. 8 is a partial front elevational
view of a variant ality of first bores provided in an upper portion  of the
apparatus shown in Fig. 3; of each plate of the second network, and a
Fig. 9 is a perspective view of one plate of the plurality of parallel
notches provided on a top  second network of the apparatus of Fig. 8;
surface of each supporting bar, each first bore   5  Fig. 10 is a partial
side elevational view, accord- of each plate of the second network being of
ing to X-X in Figure 9 illustrating how supporting sufficient size to be
engaged by one corre-      bars may be connected with the top of the first
sponding supporting bar, and having its upper    network and the tank;
portion designed to fit with a corresponding     Fig. 11 is a perspective
view of a connector usa- notch of said supporting bar;           10
ble to embody the apparatus of Fig. 8. - said lower spacing means, for each
set of n plates of the second network (e.g. n may be 5),  DETAILED
DESCRIPTION OF THE INVENTION: consist of a plurality of second bores
provided in a lower portion of each plate of the second   Figures 1 to 7 of
the accompanying drawings rep- network, a plurality of tubular spacers
having   15  resent an improved apparatus "A" according to a first an Inner
diameter, a plurality of rods having op-  preferred embodiment of the
invention. posite ends and a length shorter than the dis-   This apparatus
"A" comprises a tank 1, a sedi- tance existing between two adjoining plates
of  mentation zone 2, an agglomerating zone 3, separat- the first network,
each of said rod being engag-  ed by an interface 4, Inlet means for
pulsatingly re- ed through an alternanceofn platesof the sec-  20  ceiving
a liquid to be clarified (especially water al- ond network an n + 1 tubular
spacers, having  ready mixed with an efficient amount of coagulating one
end connected to a shoe that rests against  and flocculating agents) from a
pulsating supply a top surface of a corresponding plate of the  source (not
shown and well known to skilled work- first network and the opposite end is
provided  man) and comprising header pipes 7,7a and 7b, and with tightening
means Intented to strenghten   25  branch pipes 9 (which are provided with
a plurality of the coplanar arrangment of plates of the sec-  openings 11
and adjacent to baffles 12), a sludge ond network with respect to each
other and   separator 13, a network of parallel plates 15 (each with
respect to the plates of the first network.  plate being provided with
baffles 17 and inclined spe- Advantageously, aforesaid fastening means con-
cially at 40 to 70 degres to the horizontal), a network sist, for each rod,
of a threaded end portion of the rod   30  "N" of parallel tubes which
network "N" Is defined by on which is engaged a corresponding threaded nut.
a plurality of modules 19 supported on a platform consisting of beams 21
and cross-bar 23, and clari- BREF DESCRIPTION OF THE DRAWINGS:
fled liquid outlets (which consist of a plurality of branch pipes 25 each
provided with a plurality of The invention will be better understood with
ref-  35  openings 27, and connected to a main pipe 29). erence to the
following non-restrictive description of  Figure 4 shows details of the
platform. Each end preferred embodiments thereof, taken in connection  of
each beam 21 (advantageously a piece of wood with the accompanying drawings
in which:           which may be treated with an appropriate wood pres-
Fig. 1 is a perspective view of an apparatus ac-  ervative) is fastened to
the inner wall of the tank 1 cording to the invention where the liquid
outlets  40  with an angle bar 31 having orthogonal flat members for the
clarified liquid have not been represented  33 and 35 provided with bores.
Galvanized screws 37 in order to well illustrate the plurality of modules
(or bolts) are engaged through corresponding bores supported on a platform
above a first network of  of flat member 33 and driven into the piece of
wood inclined plates;                               defining the beam 21 In
order to fasten the angle bar Fig. 2 is a side elevational view of the
apparatus   45  31 to the beam 21. Galvanized screws 39 (or nails) of Fig.
1 (represented here with its liquid outlets);  are engaged through
corresponding bores of flat Fig. 3 is a partial front elevational view,
according  member 35 and driven into the material defining the to line
III-III of the apparatus of Fig. 2 (represent-  innerwall of the tank 1 in
ordertofasten the angle bar ed here with its liquid outlets and filled with
31 to the tank. When the wall of the tank 1 is made sludge bed and
clarified water);          50  of concrete, a plug may be provided in said
wall for Fig. 4 is a partial perspective view representing  each
screw39.Thecross bar23isan aluminumangle how the platform is fastened to
the inner wall of  bar whose one flat member is provided with bores the
tank;                                      facing each beam21.Agalvanized
screw41 engages Fig. 5 is a top plan view of a module;         each bore
and is driven into the beam 21 in order to Fig. 6 is a side elevational
view of the module of  55  fasten cross bars 23 to beams 21. Fig. 5;
Figures 5to 7 showdetailsof a module 19. Aplur- 



Fig. 7 is a partial top plan view of the module of  ality of corrugated
sheets 43 are cut and joined to- Fig. 5 illustrating the joining of
corrugated sheets;  gether by any appropriate means to define a module 4
7                  EP 0 423 964 B1                8 consisting of a
plurality of hexagonal tubes 45 inclined  During the expansion ofthe sludge
bed, the raise to the horizontal, such as gluing (especially when  of the
interface has been stopped and kept within the sheets 43 are made of
plastic material such as POLY-  network "N" of inclined tubes. The
turbidity of the STYRENE), riveting, spot welding (especially when
clarified liquid always remains within acceptable sheets 43 are made of
metallic material such as alu-   5   range. minum), etc. Preferably, each
module is two feet     Figures 8 to 11 of the accompanying drawings (0.60m)
depth, six feet (1.80m) length and two feet  represent another preferred
embodiment of the in- (0.60m) wide, and each tube has a cross section of
vention and define a variant to the apparatus "A" illu- about two inches
(5.08cm). The thickness of sheets  strated in Figures 1 to 7. According to
this variant, the 43 mayvary within wide range (depending on the kind  10
second network "N" and its corresponding platform of material used). This
thickness is of course very  (i.e. beams 21 and cross bars 23) are replaced
by a easy to determine for one skilled in the art. Prefer-  network "NN"
consisting of sets of plates 50, support- ably, sheets 43 are as thin as
possible, especially  ing bars 56 and spacing means. about 1mm.
Between the upper portion of each pair of neigh- In normal use (i.e. in
absence of sudden increase  15  boring plates 15 (here front wall and rear
wall of the of the upward flow rate of liquid to be treated), the ap-  tank
1 are considered as plates 15), a set of five equi- paratus "A" works as
follows.                     distant and coplanar plates 50 is partially
and copla- The liquid to be treated (especially water already  narily
positionned. Each plate 50 may be made of mixed with an efficient amount of
one or more coag-  metal (e.g. aluminum) and is provided with three ulating
and flocculating agent well known to skilled  20  bores 52 and three bores
53. Each plate 50 Is about workman, (e.g. coagulating agent alun or ferric
chlor-  2 feet height and has a width at least equal to the ide;
flocculating agent: activated silica)), is received  width of plate 15. The
thickness of a plate 50 is very from a pulsating supply source and
successively  easy to determine foraskilled workman and may vary passed, at
constant pulsating rate, through pipes 7,  within wide range. It is
preferably as thin as possible. 7a, 7b and 9, and openings 11 to reach the
bottom of  25  (e.g. 1mm). the tank 1. Then the liquid is uniformly
distributed  Each supporting bar 56 Is engaged through a through a sludge
bed 6 by the baffles 12 and a de-  corresponding bore 52 of each plate 50,
has opposite termined upward flow rate through the bed is estab-  ends, a
top surface provided with a plurality of set of lished. The liquid to be
treated is passed between  five equidistant notches 57,a bottom surface
provid- plates 15 (which are advantageously at about 300mm   30  ed with a
plurality of parallelepipedic housing 60 from each other) and baffles 17 as
it is described in  whose geometry is designed to be engaged by the French
patent no. 2196832. More particularly, the liq-  upper portion of a
connector 58. The lower portion of uid is passed generally upwardly through
the sludge  the connector 58 is designed to engage the top edge bed at a
predetermined speed, while suspended ma-  of a plate 15. The end of each
supporting bar 56 that terial is agglomerated and removed from the liquid.
35  faces the front wall of the tank 1 is fastened to said After passage
through the sludge bed, the liquid con-  front wall by any appropriate
means in order to coun- tinues to pass upwardly through a sedimentation
terbalance the vectorial force generated by the zone where a network of
modules 19 is positionned.  weight of plates and supporting bars and avoid
defor- These modules work, in normal use, as it is described  mation of
plates 15. Advantageously, one end of each in French patent no. 2132954,
tofurtherclarifytheliq-  40  supporting bar 56 is provided with a bore that
can be uid. Then the clarified water is collected by pipes 25  aligned with
a corresponding bore of a connector 62 (through openings 27) and discharged
through pipe  bolted to the front wall of the tank 1 with bolts 64, so 29.
The sludge bed is maintained at a certain level be-  that a pin 66 be
engaged through aligned bores. Ad- tween plates 15. Excess of sludge spills
Into a sepa-  vantageously, the lower portion of the connector 58 rator 13
comprising a sludge extractor 14. Also, ac-  45  is provided with a
threaded bore in which is screwed cording to the invention, modules 19
allow to use  a corresponding threaded bolt 68 in order to lock the higher
upward flow rate of liquid through sludge bed  connector 58 on the plate 15
upon tightening of the 6.
bolt 68. If desired, the upper portion of the connector According to the
invention, when a sudden in-  58 may be fastened inside a corresponding
housing crease of the upward flow rate of liquid to be treated  50  60 by
any appropriate means such as bolting, riveting, occurs, the corresponding
expansion of the sludge  etc. bed 6 suddenly shifts the interface 4
(between the   Spacing means are, for each set of five plates 50
sedimentation zone 2 and the agglomerating zone  positionned between two
corresponding plates 15 3)to a position 4' above the plates 1 5 and partly
en-  (eventually a plate 15 and a front or rear wall of the 



gaged in the tubes 45 of the modules 19 where it is  55  tank 1) consist of
upper and lower spacing means. stopped. When the upward flow rate of liquid
return  As upper spacing means, the upper portion of to Its normal velocity
the interface 4 returns between  each bore 52 Is associated with a
corresponding plates 15.                                       notch 57. 5
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means, a rod 70 having oppo-     the sedimentation zone 2 above the sludge
bed. site ends passes through five bores 53 and six tubular  The test was
stopped. The turbidity of the clari- sleeve 72, one end of said rod being
fastened by any  fled water had increased from 0,72 NTU to 2,94 appropriate
means (e.g. welding, bolting, etc) to a  NTU. shoe 74 that rest against a
corresponding plate 15 (or   5  ii) The upward flow rate of water entering
in the eventually the rear wall of the tank 1) while opposite  apparatus
"A" according to the present invention end thereof is threaded, engaged by
a flat washer 76  was increased from 1.5m/h to 4.5m/h for 20 min- and
engaged by a corresponding threaded nut 78.      utes and then increased to
6m/h for one hour. The distance between notches 57 and the length of
(This meant that the upward flow rate in appara- sleeves 72 (which defines
tubular spacers) are such   10  tus "F" was reduced to 1.5m/h and then to
0m/h). that plates 50, upon tightening of nut 78, are equidis-  The
expansion of the sludge bed was stopped ef- tant and coplanar to each
other, and coplanar and   ficiently by tubes 45 of the modules 19. The
turb- equidistant with respect of plates 15 (or plate 15 and  idity of the
clarified water was slightly increased front or rear wall of the tank 1).
Preferably, there is  from 0,72 NTU (after 30 minutes) to 0.82 NTU (af-
about 300mm between neighboring plates 15 and   15   ter 75 minutes).
However, it should be noted that about 50mm between neighboring plates 50.
a slight adjustment of the amount of flocculating Here again, according to
the Invention, when a    agent may have overcome this slight increase of
sudden Increase of the upward flow rate of liquid to  turbidity. be treated
occurs, the sludge bed Is suddenly ex-    iii)Finally, the upward flow rate
of water to be panded and interface 4 (between the sedimentation   20
treated was set to 2.4m/h in apparatus "F" and zone 2 and the agglomerating
zone 3) is shifted up-  3.6m/h in apparatus "A". The clarified water ob-
wardly. When the interface 4 engages the second      tained with apparatus
"F" was about 0.8 NTU network "NN", it is stopped between the plates 50 in
(with an amount of activated silica reduced to position 4'. When the upward
flow rate of liquid re-  0,7mg/l) while the clarified water obtained with
turns to its normal velocity the interface 4 return to its  25  the
apparatus "A" (with an upward flow rate that lower position between the
plates 15. During the ex-  is higher) showed a turbiditythat was on the
aver- pansion of the sludge bed 6, the turbidity of the clari-  age from
0,05 to 0,1 NTU lower. fied liquid remain within acceptable ranges.
The clarified waterobtained with apparatus F and A was drinking quality
water. EXAMPLE:                                     30  According to
specification of French patent no. 2,196,832, baffles 17 of apparatuses A
and F com- Two apparatus built in accordance with the spec-  prise small
plates having a length which may be as ification of the invention described
in French patent  great as 2L/3 wherein L designates the relative spac- no.
2196832 were normally used with equal upward  ing between plates 15. The
baffle form with the hor- flow rate of liquid (water) to be treated. In
fact the flow   35  izontal an angle of a value within the range of 20 de-
is equally distributed between both apparatuses at  gres to 70 degres.
3m/hour on the sludge bed area. A coagulating agent  These baffles 17 may
consist of any suitable ma- (alun) and a flocculating agent (activated
silica) were  terial (plastic, metal, etc.) and more particularly of the
mixed with water to be clarified, before being intro-  same material as
that constituting plates 15. duced into saids apparatuses. The flocculating
agent  40  On a given plate 15 are provided a suitable num- (activated
silica) was fed at a dosage of 1.2mg/l and  ber of baffle plates 17 as
illustrated in Fig. 2. The dis- the clarified water showed an average
turbidity of 0.8  tance H between two successive baffle plates 17 is NTU
(NEPHELOMETRIC TURBIDITY UNITS).              preferably of about 1 to 5
times the distance L (i.e. L< One of aforesaid apparatuses was modified in
or-  H <5L). der to be identical to the one shown in Figures 1 to 7   45
(i.e. a network of modules 19 was positionned on a platform above the
plates 15). Then sudden variation  Claims of the upward flow rate of water
to be clarified were carried out.                                      1.
An apparatus (A) for the decantation treatment of i) The upward flow rate
of water entering in the   50  liquid containing therein suspended
material, apparatus "F" according to French patent no.      particularly
water, said apparatus including a 2196832 was increased instantly from 3m/h
to     tank (1) having in the bottom thereof a pulsated 



4.5m/h. (This meant that the upward flow rate in  sludge bed (6) forming an
agglomerating zone apparatus A was reduced to 1.5m/h). Within 12    (3), a
sedimentation zone (2) directly above and minutes, the top of the sludge
bed was raised  55  in communication with said sludge bed (6) for above the
plates 15 and, within 40 minutes, the   clarifying said liquid, inlet means
for pulsatingly top of the sludge bed was near the bottom of      receiving
said liquid from a pulsating supply branch pipes 25. There were floc
particles in all  source and for introducing said liquid into the bot- 6
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means, a rod 70 having oppo-     the sedimentation zone 2 above the sludge
bed. site ends passes through five bores 53 and six tubular  The test was
stopped. The turbidity of the clari- sleeve 72, one end of said rod being
fastened by any  fled water had increased from 0,72 NTU to 2,94 appropriate
means (e.g. welding, bolting, etc) to a   NTU. shoe 74 that rest against a
corresponding plate 15 (or   5  ii) The upward flow rate of water entering
in the eventually the rear wall of the tank 1) while opposite  apparatus
"A" according to the present invention end thereof is threaded, engaged by
a flat washer 76  was increased from 1.5m/h to 4.5m/h for 20 min- and
engaged by a corresponding threaded nut 78.       utes and then increased
to 6m/h for one hour. The distance between notches 57 and the length of
(This meant that the upward flow rate In appara- sleeves 72 (which defines
tubular spacers) are such   10  tus "F" was reduced to 1.5m/h and then to
0m/h). that plates 50, upon tightening of nut 78, are equidis-  The
expansion of the sludge bed was stopped ef- tant and coplanar to each
other, and coplanar and     ficiently by tubes 45 of the modules 19. The
turb- equidistant with respect of plates 15 (or plate 15 and  idify of the
clarified water was slightly increased front or rear wall of the tank 1).
Preferably, there is  from 0,72 NTU (after 30 minutes) to 0.82 NTU (af-
about 300mm between neighboring plates 15 and   15   ter 75 minutes).
However, it should be noted that about 50mm between neighboring plates 50.
a slight adjustment of the amount of flocculating Here again, according to
the invention, when a    agent may have overcome this slight increase of
sudden increase of the upward flow rate of liquid to  turbidity. be treated
occurs, the sludge bed is suddenly ex-    iii)Finally, the upward flow rate
of water to be panded and interface 4 (between the sedimentation   20
treated was set to 2.4m/h in apparatus "F" and zone 2 and the agglomerating
zone 3) is shifted up-   3.6m/h in apparatus "A". The clarified water ob-
wardly. When the interface 4 engages the second       tained with apparatus
"F" was about 0.8 NTU network "NN", it is stopped between the plates 50 in
(with an amount of activated silica reduced to position 4'. When the upward
flow rate of liquid re-   0,7mg/l) while the clarified water obtained with
turns to its normal velocity the Interface 4 return to its  25  the
apparatus "A" (with an upward flow rate that lower position between the
plates 15. During the ex-  is higher) showed a turbiditythatwason the aver-
pansion of the sludge bed 6, the turbidity of the clari-  age from 0,05 to
0,1 NTU lower. fled liquid remain within acceptable ranges.          The
clarified waterobtained with apparatus F and A was drinking quality water.
EXAMPLE:                                      30  According to
specification of French patent no. 2,196,832, baffles 17 of apparatuses A
and F com- Two apparatus built in accordance with the spec-  prise small
plates having a length which may be as ification of the invention described
in French patent  great as 2L/3 wherein L designates the relative spac- no.
2196832 were normally used with equal upward  ing between plates 15. The
baffle form with the hor- flow rate of liquid (water) to be treated. In
facttheflow   35  izontal an angle of a value within the range of 20 de- is
equally distributed between both apparatuses at  gres to 70 degres. 3m/hour
on the sludge bed area. Acoagulating agent    These baffles 17 may
consistof any suitable ma- (alun) and a flocculating agent (activated
silica) were  terial (plastic, metal, etc.) and more particularly of the
mixed with water to be clarified, before being intro-  same material as
that constituting plates 15. duced into saids apparatuses. The flocculating
agent  40  On a given plate 15 are provided a suitable num- (activated
silica) was fed at a dosage of 1.2mg/l and  berof baffle plates 17 as
illustrated in Fig. 2. The dis- the clarified water showed an average
turbidity of 0.8  tance H between two successive baffle plates 17 is NTU
(NEPHELOMETRIC TURBIDITY UNITS).               preferably of about 1 to 5
times the distance L (i.e. L< One of aforesaid apparatuses was modified in
or-  H <5L). der to be identical to the one shown in Figures 1 to 7   45
(i.e. a network of modules 19 was positionned on a platform above the
plates 15). Then sudden variation  Claims of the upward flow rate of water
to be clarified were carried out.                                       1.
An apparatus (A) for the decantation treatment of i) The upward flow rate
of water entering in the   50  liquid containing therein suspended
material, 



apparatus "F" according to French patent no.       particularly water, said
apparatus including a 2196832 was increased Instantly from 3m/h to
tank (1) having In the bottom thereof a pulsated 4.5m/h. (This meant that
the upward flow rate In  sludge bed (6) forming an agglomerating zone
apparatus A was reduced to 1.5m/h). Within 12     (3), a sedimentation zone
(2) directly above and minutes, the top of the sludge bed was raised   55
in communication with said sludge bed (6) for above the plates 15 and,
within 40 minutes, the   clarifying said liquid, inlet means for
pulsatingly top of the sludge bed was near the bottom of       receiving
said liquid from a pulsating supply branch pipes 25. There were floc
particles in all  source and for Introducing said liquid into the bot- 6
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(1), header (7, 7a, 7b) and branch  shows a honeycomb structure. (9) pipe
means for passing said liquid from said inlet means into the bottom of said
sludge bed (6)  5. An apparatus according to claim 4, characterized to thus
pulsate said sludge bed (8), for passing   in that the module (19) is made
with plastic cor- said liquid upwardly through said sludge bed (6)   5
rugated sheets (43) and shows a plurality of par- at a predetermined speed
to agglomerate and re-    allel tubes (45) defining a honecomb structure
move a portion of said suspended material from     each tube (45) having a
2 inches (5mm) hexago- said liquid, and for immediately thereafter con-
nal cross section and being Inclined to the hori- tinuing to pass said
liquid upwardly from said     zontal at [err], said module (19), being
approxi- sludge bed (6) through said sedimentation zone   10  mately two
feet (0.6m) depth, six feet (1.8m) (2), a first network of parallel plates
(15) inclined  length and two feet (0.6m) wide. to the horizontal at an
angle from 40 to [err] posi- tioned within said sludge bed (6) from a
position  6. An apparatus according any one of claims 2 to 5, above said
header and branch pipe means to a       characterized in that the beams
(21) are wood position within the sedimentation zone (2), said  15  beams
treated with an appropriate wood preser- plates (15) being provided with
baffles (17) that  vative, wherein cross-bars (23) are aluminium an- are
inclined to the horizontal at an angle from [err]  gle bars (31), wherein
angle-bars (31) are fas- to 70 and forcing all of said upwardly passing
liq-  tened to the beams (21) with galvanized nails or uid to pass upwardly
through said sludge bed (6)   screws, and wherein beams (21) are fastened
to in paths causing said rising liquid and settling   20  the tank (1) with
a angle barwhose oneflat mem- sludge to form currents in parallel but
opposite in-  ber (33) Is anchored to the tank (1) with appropri- dined
directions, the baffles (17) causing a de-   ate fasteners while the
orthogonal member (35) flection and re-mixing of said current, thereby in-
is connected to the beam (21) with appropriate creasing the tendency of
said sludge to agglom-    fasteners (37, 39). erate; and clarified liquid
and sludge outlets (25,  25 27, 29); characterized in that a second network
7. An apparatus according to claim 1, characterized (N, NN) of parallel
plates (50) ortubes inclined to  in that the second network consists of a
plurality the horizontal at an angle from [err] to [err] is posi-  of sets
of parallel plates (50), each set being posi- tioned within the
sedimentation zone (2), the dis-  tioned, at least in part, between a
corresponding tance between adjoining plates or tubes of said  30  pair of
parallel plates (15) of the first network, all second network (N, NN) being
much smallerthan      the plates being coplanar and equidistant, all the
the one between adjoining plates (15) of the first  plates (50) of the
second network being hung on network.
a plurality of supporting bars (56) and held copla- nar and equidistant
from each other with appro- 2. An apparatus according to claim 1,
characterized  35  priate spacing means, and said supporting bars in that
the second network (N) rests on a plat-    (56) being connected with the
top edge of the form positioned above the first network, said      plates
(15) of the first network with appropriate platform consisting of a
plurality of parallel     connecting means. beams (21) whose opposite ends
thereof are re- spectively fastened to opposite walls of the tank   40  8.
An apparatus according to claim 7, characterized (1) with appropriate
fastening means, and a plur-  in that the spacing means are divided into
upper ality of parallel cross-bars (23) fastened to said  and lower spacing
means; beams (21) with appropriate fastening means.          - said upper
spacing means consisting of a plurality of first bores provided in an upper
3. An apparatus according to claim 1 or claim 2,  45       portion of each
plate of the second net- characterized in that the second network (N) is
work, and a plurality of parallel notches (57) divided into a plurality of
modules, each module        provided on a top surface of each support-
consisting of a plurality of parallel corrugated       ing bar (58), each
first bore of each plate 



sheets (43) inclined to the horizontal at an angle     (50) of the second
network being of suffi- from [err] to [err] , said corrugated sheets (43)
be-  50   dent size to be engaged by one corre- ing joined together so as
to define a plurality of      sponding supporting bar (56), and having
parallel settling tubes (45).                          its upper portion
designed to fit with a cor- responding notch (57) of said supporting 4. An
apparatus according to claim 3, characterized        bar (56); in that each
corrugated sheet (43) is made with  55   - said lower spacing means, for
each set of n plastic or metal, each said sheet (43) being so
plates (50) of the second network, consist formed or moulded thatwhen a
plurality of sheets        of a plurality of second bores (53) provided
(43) are joined togetherthe resulting module (19)        In a lower portion
of each plate (50) of the 7    13                 EP0423964B1
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(17) ausgerflstetsind, spacers (72) having an inner diameter, a      die
zur Horizontalen In sinem Winkel von 200 bis plurality of rods (70) having
opposite ends   700 geneigt sind und sarmtilche Flfisslgkeit mit and a
length shorter than the distance ex-    Druck nach oben durch das
Schlammbett (6) In isting between two neighboring plates (15)   5  Bahnen
leisten, die bewirken, dag die aufatelgen- of the first network, each of
said rod (70)   de Flflssigkeit und der sich absetzende Schlamm being
engaged through and alternance of n     Strome In parallelen, jedoch
einander gegen- plates (50) of the second network and n +     Gberliegend
geneigten Richtungen bilden, wobel 1 tubular spacers (72), having one end
con-   die Ablenkplatten (17) eine Ablenkung und Neu- nected to a shoe (74)
that rests against a   10  mischung der Strome bewirken, und somit die top
surface of a corresponding plate (15) of  Tendenzdes Schlamms, zu
agglomerieren, erh8- the first network and the opposite end is     hen; und
Auslisse fOr geldlrte(n) Flfssikeit und provided with tightening means (78)
intend-   Schlamm (25,27,29), dadurch gekennzelchnet, ed to straighten the
coplanar arrangmentof    dai ein zweites Netzwerk (N, NN) aus zur Hon-
plates (50) of the second network with re-  15  zontalen in einem Winkel
von 40 bis 70 geneig- spect to each other and with respect to the   ten,
parallelen Platten (50) oder Rohren In derAb- plates (15) of the first
network.             setzzone (2) positioniert ist, wobel der Abstand
zwischen aneinandergrenzenden Platten oder 9. An apparatus according to
claim 8, characterized   Rohren des zwelten Netzwerks (N, NN) viel ge- in
that said tightening means (78) consist, for  20  ringer ist als der
Abstand zwischen aneinander- each rod (70), of a threaded portion of the
rod on  grenzenden Platten (15) des ersten Netzwerks. which is engaged a
corresponding threaded nut (78).
2. Vorrichtung nach Anspruch 1, dadurch gekenn- zeichnet, daB das zweite
Netzwerk (N) auf elner 10. An apparatus as claimed in claim 8 or claim 9,
25  Clber dem ersten Netzwerk positionlerten Platt- characterized in that n
Is 5.                     form aufliegt, wobel diese Plattform aus mehre-
ren parallelen Balken (21), deren gegenfberlie- gende Enden m-t geelgneten
Befestigungsele- Patentansprriche
menten an gegenuberliegenden Wanden des 30      Tanks (1) befestigtsind,
und mehreren parallelen, 1. Vorrichtung (A) fMr die Kiarung von Schwebstof-
mit geeigneten Befestigungselements an den fen enthaltender Flfissigkelt,
insbesondere Was-   Balken (21) befestigten Querbalken (23) bestbht. ser,
wobei dieVorrichtung enthailt: einen Tank(1), der In selnem Boden ein
pulsiertes Schlammbett  3. Vorrichtung nach Anspruch I oder Anspruch 2, (6)
besitzt, das direkt fiber diesem und in Verbin-  35  dadurch
gekennzelchnet, daB das zweite Netz- dung mit dem Schlammbett (6) eine
Verdich-        werk (N) in mehrere Module aufgeteilt ist, wobei tungazone
(3), elne Absetzzone (2) fOr die KIA-   jedes Modul aus mehreren parallelen
Wellble- rung der Flusslgkeit bildet, Einlal~vortichtungen  chen (43)
besteht, die zur Horizontalen in einem fOr die pulsierende Zuleitung den
Fliissigkeit aus  Winkel von 40 bis 800 geneigtsind, und dieWell- einer
pulsierenden Versorgungsquelle und ftr die  40  bleche (43) so
aneinandergefOgt sind, daR sie Einfrihrung der Flfssigkeit in den Boden des
mehrere parallele Setzrohre (45) bilden. Tanks (1), Sammelrohr- (7, 7a, 7b)
und Abzwel- gungsrohrleitungen (9) fMr die. Leitung der Fl0s-  4.
Vorrichtung nach Anspruch 3, dadurch gekenn- sigkeit aus den
Einlafvorrichtungen In den Bo-    zelchnet, daBl jedes Wellblech (43) aus
Kunst- den des Schlammbetts (6), urn so das Schlamm-  4  stoff oder Metall
hergestellt lst, wobei das Well- bett (6) umzuwalzen, fOr die Leitung der
Flflssig-  blech (32) so geformt oder formgeprelt ist, daol 



keit durch das Schlammbett (6) bei elner vorbe-   das aus der
Aneinanderfigung von mehreren stimmten Geschwindigkeit zur Verdichtung und
Blechen (43) entstehende Modul (19) eine Bie- Entfernung eines Teils der
Schwebstoffe aus der    nenwabenstruktur aufweist. Flflssigkeit, und fir
die unmittelbar danach erfol-  50 gende Weiterleitung der Flflssigkeit aus
dem   5. Vorrichtung nach Anspruch 4, dadurch gekenn- Schlammbett (8) durch
die Absetzzone (2) nach     zeichnet, daRt das Modul (19) aus Kunststoff-
oben, ein erstes Netzwerk aus parallelen Platten  welltafeln gefertlgt ist
und mehrere parallele Roh- (15), die zur Horizontalen in einem Winkel von
re (45), die eine Bienenwabenstruktur bilden, 400 bis 700 geneigt, und In
dem Schlammbett (6)  55  aufwelst, wobei jedes Rohr einen 2 Zoll (5 mm) aus
elner Position fiber den Sammel- und Ab-      messenden, secheecklgen
Querschnitt besitzt zwelgungsrohren auf eine Position Innerhalb der    und
zur Horizontalen im Winkel von 600 geneigt, Absetzzone (2) positloniert
sind, wobel die Plat-  und das Modul (19) ca. zwei Fu% (0,8 m) tief, 8
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sechs FuI (1,8 m) lang und zwei FuS (0,6 m) breit     handene Abstand
zwischen zwel nebenein- ist.
anderliegenden Platten (15) des ersten Netzwerks, bestehen, wobel jode
Stange 6. Vorrichtung nach einem der Ansprdche 2 bis 5,         (70) durch
und alternierend Platten n (50) dadurch gekennzeichnot, daB die Balken(21)
6        des zweitn Netzwerks und rohrformige mit elnem geeigneten
Holzkonservierungsmittel         AbstandsstOcke n + 1 (72), deren elnes En-
behandolte Holzbalken sind, worin die Querbal-        de mit elnem Schuh
(74) verbunden ist, der ken (23) Winkelstangen aus Aluminium (31) sind,
auf elner Oberfilche elner entsprechenden worln die Winkelstangen (31) an
den Balkan (21)       Platte (15) des ersten Netzwerks aufliegt, mit
verzinkten Nigeln oder Schrauben befestigt  10    und deron
entgogengesetztes Ende mit sind, und worin die Balken (21) am Tank mit
einer     Festspannmitteln (78) zur Ausrichtung der Winkelstange befesflgt
sind, von der eln flachos      koplanaren Anordnung der Platten (50) des
Element (33) am Tank (1) mit geeignoten Befesti-      zwelbtn Netzworks in
bezug aufeinander gungselemonten verankert ist, wahrend das or-         und
In bezug auf die Platten (15) des ersten thogonale Element (35) mit dem
Balken (21)  15        Netzwerks ausgerfstet Ist, geffhrt wird. durch
geeignete Befostigungselemente (37, 39) verbunden ist.
9. Vorrichtung nach Anspruch 8, dadurch gekenn- zoichnet, daB die
Festapannmittbl (78) furjede 7. Vorrichtung nach Anspruch 1, dadurch
gekenn-      Stange (70) aus einem gewindoten Teil der Stan- zelchnet, daB
das zwelte Netzwerk aus mehre-  20  ge, der In elne entsprechend gewindetb
Mutter ren Sfitzen von parallelen Platten (50) besteht,  (78) eingeschraubt
wird, bestohen. wobel jeder Satz mindestons titlwelse zwischen elnem
entsprechonden Paar paralleler Platten  10. Vorrichtung nach Anspruch 8
odor Anspruch 9, (15) des ersten Netzwerks positionlert Ist, alle  dadurch
gekennzelchnot, daB n 5 iLt. Platten koplanarund Im glelchen Abstand
vonein-  25 anderangeordnetsind, alle Plattbn (50) deszwel- ten Netzwerks
an mehreren StOtzstangen (56)   Revendlicatlons aufgehangt sind und
koplanar und im gleichen Abstand voneinander mit goeigneton Abstands-  1.
Dlspositf (A) pour l traitbment de d6cantation elementen angeordnet werden,
und die StGtz-  30  d un liquids contenant, en son sein, une matiere
stangen (56) mit der oberen Kante der Platten    en suspension, en
particulierde l'eau, ledit dispo- (15) des ersten Netzwerks mit geeignoten
Ver-    aitif comprenant un r6servoir (1) presentant en bindungsmitteln
verbunden sind.                  partle Infenreure un lIt a boues (6)
vibrant formant une zone d'agglomeration (3), une zone de s6di- 8.
Vorrichtung nach Anspruch 7, dadurch gokenn-  35  mentation (2) sltuee
directement au-dessus et en zoichnet, dal die Abstandselemente in obere
communication avec ledit lit A boues (6) pour la- und untere
Abstandselemente aufgetellt sind;     rifler ledit liqulde, un moyen
d'entrie pour rece- - wobel die oberen Abstandselementb aus        voir,
par vibrations, ledit liqulde provenant d'une mehreren, in elnen oberen
Tell jeder Platte  source d'alimentaston par vibrations et pour intro- des
zweiten Netzwerks elngebrachte Boh-  40  duire lWdit liqulde au fond dudit
reservoir (1), un rungen, und mehreren in einer Oberfliche     collecteur
(7, 7a, 7b) et des moyens formant jeder StOtzstange (56) vorgesehenen
tuyau de ramification (9) pour permettre le depla- Schiltzen (57) bestehen,
jede erste Boh-     cement dudit liquids, depulsleditmoyen d'entroe, rung
jeder Platte (50) des zweiten Netz-     vers le fond dudit lit A boues (6),
en vue de faire 



works so bemessen ist, daS in ale eine ent-  45  ainsi vibror ledit lit A
boues (6), pour permettre 18 sprechende StfLtzstange (56) elnrasten
deplacement dudit liqulde vers le haut, A travers kann, und Ihr oberer Teil
so konstruiert Ist,  ledit lit a boues (6), A une vitesse predeterminee,
dal er In eonen entsprechenden Schlitz (57)  pour agglom6rer et 6llminer
une partle dudit ma- der Stftzstange (56) einpalt;               t6rlau en
suspension depuis ledit liquide et pour - wobel die unteren
Abstandselemente fLr e-  50  continuer, immedlatement apres, A permettre le
den Satz Platten n (50) des zweiten Netz-    dhplacement dudit liquide vers
le haut, depuis le- werks aus mehreren zwelten In elnen unte-    dit lit A
boues (6), A travers ladite zone de sedi- ron Tell jeder Platte (50) des
zweiten Netz-  mentation (2), un premier reseau de plaques pa- works
eingebrachten Bohrungen, mehre-        ralleles (15) inclinees, parrapport
A l'horizontale, ron rohrfOrmigen AbstandsstOcken (72) mit  5s  selon un
angle de 400 a 700, placs A l'Interleurdu- einem Innendurchniesser,
mehreren Stan-      dit lit A boues (6), depuls une position situee au- gen
(70) mit gegenfberllegenden Enden        dessus dudit collectsur et desdits
moyens for- und einer LInge, die kLirzer Ist als der vor-  mant tuyaux de
ramification, vers une position Si- 9    17                  EP 0 423 964
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de laditezone desedimentation   sentant une section transversale hexagonale
de (2), lesdites plaques (15) teant pourvues de d6-   5 mm (2 pouces) de
diametre et etant inclinee, flecteurs (17) qui sont inclin6s par rapport A
l'ho-  par rapport A l'horizontale, on formant un angle rizontale selon un
angle de 20 a 700 at forgant la  de 600, ledit module (19) pr6sentant une
profon- K.v.   totalit duditliquldesed6plagantversla hautA so   5  deur
d'environ 0,5 m (deux plods), une longueur d6placervers le haut a travers
ledit lit a boues (6),  de 1,8 m (six pleds) et une largeurdo 0,6 m (deux
selon des trajectoires forcant ledit liquids montant  piods). et les boues
so stabilisant A former des courants dans des directions inclineos
paralleles mais op-  6. Dispositif solon l'uno quelconque des revendica-
pos6es, les d6flecteurs (17) provoquant une d6-  lo  tions 2 A 5,
caracterise en co quo les poutrelles viation et un rem6langeage dudit
courant, de ma-   (21) sont des poutrelles en bois traltees avec un niere A
augmenter la tbndance desdites boues A     conservateur de bois approprie,
dans lequel les s'agglom6ror et des sorties de liquids ciarifi6 et  poutres
transversales (23) sont des cornieres de bouos (25,27,29); caract6rise once
qu'un se-    (31) en aluminium, dans loquel les profilts en cond r6seau (N,
NN) de plaques ou tubes paral-  15  equerre (31) sont fix6es aux poutrelles
(21) a tAles (50) Inclines par rapport A l'horizontale, so-  I'aide de
clous ou de vs galvanises et dans lequel Ion un angle de 400 A 80, eat
place A l'interieur  les poutrelles (21) sont fix6es au reservoir (1) a de
la zone de sedimentation (2), la distance entre  l'aide d'un prof116 en
equerre dont un 6lement plat los plaques ou tubes adjacents dudit second re
(33) est ancre au reservolr (1) A l'aide d'6e6ments seau (N, NN)
etantbeaucoup plusfaibie quo cello  20  de fixation appropries, tandis quo
l'6l6ment or- entre lea plaques (15) adjacentes du premier r6-   thogonal
(35) eat relie A la poutrelle (21) A l'aide seau.
d'6l6ment de fixation (37, 39) appropries. 2. Dispositif selon la
revendication 1, caracteris6 en  7. Dispositif selon la revendication 1,
caract6ris6 on ce quo le second reseau (N) repose sur une pta-  25  ce que
le second r6eseau consiste en une pluralite toforme disposee au-dessus du
premier r6seau,      de joux de plaques paralleles (50), chaque jeu ladito
plateforme consistant en une pluralit de    6tant dispose, au moins en
partie, entre un cou- poutrelle (21) paralleles dont les extr6mit6soppo-
ple correspondant de plaques paralllels (15) du s6es sont, respectivement,
fIxees aux parois op-   premier reseau, toutes les plaques etant copla-
posess du reservoir (1) A I'aide de moyens de   3o  naires et
6quidistantes, toutles ls plaques (50) du fixation appropries et en une
plurallte de poutres  second r6seau 6tant suspendues A une pluralite
transversales (23) paralleles fixees auxdites pou-  de barres de support
(56) et maintenues copla- trelles (21) A l'aide de moyens de fixation
appro-  nalres et equldistantes entre elles, A l'alde de pries.
moyens d'espacement appropries, et lesdites 35      barres de support (56)
etant rellees au bord su- 3. Dispositif salon la revendication I ou 2,
caract6-  p6rieur des plaques (15) du premier r6seau A rls6 en ce quo Is
second r6seau (N) est dlvis6 en  I'aide de moyens de liaison appropri6s.
une pluralite de modules, chaque module consis- tanten une pluralite
defeullies nervur6es (43) pa-  8. Dispositifselon la revendication 7,
caract6eis6 en ralleles et inclin6es, par rapport A l'horizontals,  4o  ce
quo les moyens d'espacement sont divises en solon un angle de 400 A 800,
lesdites feulls ner-  des moyens d'espacement superleurs et infe- vurees
(43) 6tant reli6es entre olles de maniere a  fieurs, definir une pluralite
de tubes de stabillsation (45)     lesdits moyens d'espacement superieurs 



paralleles.                                        consistent en une
pluralite de premiers alesages 45      menag6s dans une partie superieure
de chaque 4. Dispositifselon la revendication 3, caract6ris6 en  plaque du
second r6seau et en une pluralit6 d'en- coe quo chaque feuille nervur6e
(43) est r6alis6e  tallies parallbles (57) menagees sur une surface en
mat6riau synthetique ou en metal, chaque dite   sup6rieure de chaque barre
de support (56), cha- feutle (43) 6tant formee ou moules de maniere
quo premier al6sage de chaque plaque (50) du quo, lorsqu'une pluralite de
feuliles (43) sont re-  6o  second reseau 6tant dote d'une taille
suffisante ieeas entre elles, le module (19) resultant pr6sen-  pour etre
mis en contact avec une barre de sup- to une structure en nid d'abeilles.
port (56) correspondante et presentant une par- tie superieure concue
pours'adaptera une entail- 5. Dispositifeslon la revendication 4,
caracteris6 en  Is (57) correspondent. de ladite barre de support co quo le
module (19) est constitue de feulles  55  (56), nervurees synth6tques (43)
et presente une plu-          lesdits moyens d'espacement inf6rieurs,
ralite de tubes paralleles (45) d6finissant une    pour chaque jou de n
plaques (50) du second r6- structure en nid d'abeilles, chaque tube (45)
pr6-  seau, consistent en une pluralite de seconds al6- 10    19
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partle Inf6rieure de chaque plaque (50) du second r6seau, une pluralite
d'6l6ments d'espacementtubulalres (72) presentant un diametre lnt6rieur
d6termine, une pluralite de tiges (70) pr6sentant des extremlt6s   5
opposees et une longueur inferieure a ia distance existant entre deux
plaques (15) adJacentes du premier rdseau, chacune desdites tiges (70)
6tant engag6e dans et disposee en alternance de n plaques (50) du second
reseau et n + 1 el6ments  lo d'espacements tubulaires (72), tout en presen-
tant une extrimit rellie a un sabot (74) qui repo- se sur une surface
superieure d'une plaque (15) correspondante du premier reseau et dont l'ex-
tremite opposie est pourvue d'un moyen de   15 serrage (78) destin6 a
redresser I'agencement coplanaire des plaques (50) du second reseau lea
unes par rapport aux autres et par rapport aux plaques (15) du premier
reseau. 20 9. Dispositif selon la revendication 8, caracterie on ce que
ledit moyen de serrage (78) consiste, pour chaque tige (70), en une partie
flietbe de la tige sur laquelle un ecrou taraude (78) correspondant eat
engage.                               25 10. Dispositif selon la
revendication 8 ou 9, caracti- rise en ce que le nombre n eat 5. 30 35 40
45 50 55    


