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[57] ABSTRACT

The invention relates to an apparatus for treatment of
water comprising inclined lamellae arranged so that
settling materials as well as floating materials are sepa-
rated from the water. The apparatus is devised so that
the water flows in opposite directions through scparate
spaces between the lamallae, wherein heavy materials
(sludge) settle to the bottoms of the spaces while floai-
ing materials (scum) are retained and separated in a
chamber where the water changes its directicn of flow.
The apparatus may be arranged for separation of sludge
in two fractions and for purification of the water by a
combination of flotation by aeration and settling. The
apparatus 1s useful for all types of purification processes
based on separation by settling and flotation within the
water and sewage treatment art. Especially of interest is
the favorable application of the apparatus for treating
storm water and overflow water,

5 Claims, 7 Drawing Figures
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APPARATUS FOR WATER TREATMENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to purifying of polluted
water, such as sewage water, and relates to an apparatus
for separating solid and liquid pollutants from such
water, said apparatus being so formed that in a simple
way 1t enables separation of both material tending to
sink in the water and material tending to rise to the
water surface. It can moreover be made so that it can
achieve further fractioning of the separated material.

The apparatus according to the invention is formed
while applying the lamella technique, known per se, t.e.
it contains a packet of lamellae with small intermediate
spaces, through which the water must flow while pol-
lutants settle or rise to be thus separated from the water.
The apparatus according to the invention is so formed,
however, that it provides the desired separation in a
more effective and advantageous way. |

Separation of suspended solids using the lamella tech-
nique has been applied during recent years to an ever
increasing extent for both tap water treatment as well as
waste water treatment. Characteristic for the lamella
technique 1s, inter alia, large separating surface per unit
of building volume, controlled hydraulic conditions
within the lamella region and relatively low plant costs.
The lamella constructions on the market are mainly
designed for single separation only, i.e. for separating
one sludge phase. In many cases, e.g. storm water, over-
flow water and certain industrial waste waters, the
ingoing flow can however obtain considerable amounts
of oil, scum and sand. In lamella units designed for
single separation, the oil and scum in such cases remain
in the confined space between the lamellae. The scum
sometimes forms itself here into bodies of the size of
footballs which are very difficult to remove and can
completely block the spaces between the lamellae. Cer-
tain known lamella structures are indeed equipped with
means for removing scum, but since the shape of the
lamellae in them compels placing the scum separating

means 1n just the space between the lamellae, both the
function and possibility of application of these struc-

tures are strongly limited.

Relatively large amounts of sand are usually present
in storm water and rain water from combined draining
systems. In these cases, sand can naturally be separated
in separate sand traps. With regard to the sometimes
very large amounts of water during rainy periods, sepa-
rate sand trap installations would, however, be unrea-
sonably large and expensive. Because of the large flow
vanations they would also be stricken by the disadvan-
tage that during periods of low inflow they would sepa-
rate heavily sludged-up sand, whereas for large inflow
they would allow finer sand fractions to pass.

With lamella installations designed only for single
phase sludge separation, the sand will naturally be sepa-
rated at the same time as the sludge into a sand sludge
mixture. In many cases, inter alia when treating storm
water and overflow water, this is not very desirable
since the sludge should preferably be led to the sewage
sytem for further transport and treatment in a waste
water treatment plant in the vicinity, while the sepa-
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rated sand can be stored directly on site for drying and
taking tn a dry state afterwards.

The lamella structures on the market have been
chiefly developed for applications with relatively lim-
ited flow variations—e.g. chemical precipitation of mu-
nicipal and industrial waste water, and the design of the
lamella units with adjacent inlet and outlet channels has
as a consequence thereof been dictated by certain rela-
tionships between total lamella surface, flow, selected
surface loadings, method of taking away the separated
phase etc. In the application of lamella technique to
operations with large flow variations and large incom-
ing amounts of water these relationships are conse-
quently disturbed with the result that channels, Jamel-
lae, and lamella spaces cannot meet the demands set by
these applications. On the other hand, the lamella tech-
nique offers in general an increasingly favorable plant
cost for increasingly large flows and flow variations, it
1s therefore doubly lamentable that there are the defi-
ciences acounted for above in today’s lamella technique.

The main object of the present invention is to provide
a new type of lamella installations where the deficiences
described above with sand sludge separation, removal
of scum and oil and the design of the lamella spaces,
ducts and channels have been eliminated. Other objects
and advantages of the invention will be apparent as the
description proceeds.

The characteristic features of the invention appear
from the appended claims.

Some embodiments of the invention will now be
described in detail while referring to the appended
drawings.

FIG. 1 shows an apparatus, according to the inven-
tion, 1n a vertical cross section.

FIG. 2 shows a side view of two of the lamellae
included in the apparatus according to FIG. 1.

FI1G. 3 shows a vertical cross section along the line

III—III in FIG. 4 of another embodiment of the appara-
tus according to the invention.

FIG. 4 shows a partial plan view of the apparatus
according to FIG. 3.

FIGS. § and 6 show partial sections through the
apparatus according to FIGS. 3 and 4 along the lines V
and VI in FIG. 4.

FIG. 7 shows schematically a plant for treating storm

water and overflow water embodying an apparatus

according to the invention.
In FIGS. 1 to 6, it will be seen that water 1s led into

the lamella installation by an inlet channel 1, and from
here through openings 2 to the gaps 3, formed between
a number of inclined lamellae. After passage through
these gaps, hereafter called input gaps, the water is
collected in an open chamber 4 equipped with troughs
S and associated operating equipment 6 for separating
scum and oil, which 1s taken to a collecting channel 8
from a trough § via a duct 7. In the open chamber 4 the
water flow i1s turned in the opposite direction towards
the gaps 9, hereinafter called output gaps, adjacent the
input gaps 3.

FIG. 2 schematically illustrates how alternate gaps
function as input gaps 3 and output gaps 9. Upwardly on
the inlet side at the output gaps 9 there 1s arranged a
scum screen 10, the task of which is to prevent oil and
scum from accompanying the outgoing flow. An inlet
screen 11 prevents direct passage from the inlet channel
1 to the output gaps 9. In principle, an arbitrary number
of gaps can be chosen as input gaps while the remaining
gaps function as output gaps.
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The water liberated from scum, oil and settleable
solids (FIGS. 1 and 3) is taken from the output gaps 9
through the overflow openings 12 to the troughs 13
equipped with adjustable wires 14, the task of which s
to ensure a uniform distribution of the flow to all la-
mella gaps. After the weirs 14, the water 1s collected
into secondary collecting troughs 15, wherefrom it goes
through ducts 16 to a central collecting channel 17 tor
outgoing walter.

According to the present invention, settleable sohds
can be separated in one or two bottom fractions. FI1G. 1
shows a section of a lamella installation for two frac-
tions, while FI1G. 3 shows the corresponding construc-
tion for separating a single bottom fraction only.

According to FIG. 1 heavier settleable sohds, e.g.
sand in storm water treatment, is separated in the input

gaps 3 by their settling against the inclined bottom 18 of

the gap and from here further downwards to a separate
collecting chamber 19 intended for heavier sedimented
particles. From this chamber the separated heavier ma-
terial is pumped via a suction line 20 and a pump
21 —usually of the airlift pump type—to a stockpile for
drying and taking away.

Because of lower flow rate and less surface load, light
particles settle in the output gaps 9 and are passed, via
the inclined bottoms 22 of the gaps, down to a separate
collecting chamber 23 for transport away from here,
through a duct 24 and an adjustable overtlow pipe 25,
either to a separate collecting channel or (as shown 1n
FIG. 1) to the same channel 8 which collects o1l and
scum for further treatment. The task of the overflow
pipe 25 is to provide a hydrostatic differential pressure
so that continuous removal of this bottom fraction is
also possible.

FIG. 3 shows in section how separated settleable
solids are collected and taken away in a system with
only one bottom fraction. In this case, both mnput and
output gaps have downward free openings 30, separated
bottom material being collected in the chamber 31 and
transported away from here, via a duct 32 and an over-
flow pipe provided with adjusting means 34, to the
channel 8 for taking away. The task of the overflow
pipe 33 is, similar to what was shown in FIG. 1, to
create a hydrostatic differential pressure.

FIG. 4 shows a plan view of the lamella installation
according to FIG. 3. In FIG. § there is seen the space 31
under the lamellae, with bottom ridges between the
sludge removal tubes 32. As an alternative in larger
plants, the bottom can be made flat for sludge scraping
by machine.

FIG. 6 is a sectional detail of the trough 13 illustrat-
ing how the water under the trough has a free passage
through the openings 2 to the input gaps, while the
screens 11 prevent the water from entering the output
gaps. Above the trough there is the reverse situation
where the openings 12 permit passage of treated water
to the trough 13 from the output gaps, while the up-
standing edges of the trough prevent water from the
input gaps running over into the trough 13.

The {function according to the present invention gives
a plurality of self-evident advantages compared with
previously known lamella technique within all the fields
of application, such as treatment of surface water, tap
water as well as municipal and industrial waste water.
Further hereto, the lamella installation according to the
invention can be applied to areas, e.g. storm water and
overflow water, where conventional lamella technique
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has not been able to be applied without special consider-
ation. |

Thanks to the arrangement of turning the flow direc-
tion of the water mass in the chamber between the input
and output gaps, oil and scum can be separated In an
expedient way in the separate chamber intended here-
for, at the side of the lamella chamber, and after re-
quired detention time in the input gaps of the lametla
SeCtion.

The water flow backwards and forwards through the
lamella unit also creates the possibility of obtaining a
division of settled bottom substance into a light fraction
and a heavier fraction. By suitably selecting the total
lamella area in the input gaps compared with the corre-
sponding surface in the output gaps, and starting from
the rate of sinking for different particle sizes, the parti-
cle size limits for both bottom fractions can be selected
comparatively freely. This possibility of division 1s very
important in a plurality of applications, inter alia n
separating sands and sludge from storm water, different
fiber sizes from the waste water of pulp industiies,
sand/sludge from washing water tn the food industry
etc.

Division into one or two bottom fractions, a surface
fraction and a clear phase gives the basic idea of the
invention the character of a fraction distributor, for
which reason this type of lamella installation has been
given the title of “fractionator”.

The method of separating fractions by hydrostatic
differential pressure makes it possible continuously to
take out different fractions from the system. In connec-
tion with varying and sometimes very great flows (e.g.
in the treatment of storm water and overflow water) the
lamella system according to the invention can serve
essentially as a flow distributor. In turn, this makes it
possible to utilize storm water and detention basins for
storing extracted bottom and surface fractions instead
of rainwater as in the case according to present day
technique. A change in the function of the storm water
basins to combined operation with the lamella system
according to the present invention brings with 1t consid-
erable savings in cost of basin volumes.

Treatment of overflow and storm water 1s carried out
according to the present state of the art mainly with the
help of storage volumes and has the object of creating
uniformity of the peak flows occurring in the piping
system during a rainy period. These storage volumes
are usually designed as levelling-out basins, overflow
basins, detention basins or rainwater basins. After rain
has ceased, the contents of the basin can partially or

completely be taken back to the water treatment plant
for conventional treatment.

Two different systems occur in practice, namely with
separate and combined piping systems. In the first case
storm water and waste water (domestic waste water
and the like) are carried in separate pipes, the latter to a
waste water treatment plant, wherefrom purified water
is taken to a receiving body of water and the former to
a detention basin wherefrom a portion of the storm
water can be taken to the waste water treatment works,
but at least for a large incoming flow, the major portion
can be taken directly to the receiving body of water.
For large incoming flows, some of the water in the
waste water system must be taken by spillways past the
waste water treatment plant to the receiving body wa-
ter.

In a combined piping system, the waste water and
storm water are taken commonly to a waste water {reat-
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ment plant. In order to take up larger incoming flows,
spillways must also be used here, whereon the overtlow
water can partly be taken directly to the receiving body
of water and partly to a detention basin from which a
portion of the collected overflow water can possibly be
taken to the waste water treatment plant.

The use of this technique with storage volumes is
considerably limited by the excessively high investment
costs. Even if the basins are dimensioned for rain with
relatively moderate rain intensities, the basin volumes
will be disproportionately large and expensive. Added
to this, the levelling-off effect is limited, since the basins
are quickly filled during normal rain intensities. More-
over, no proper water purifying process takes place in
these basins.

Other methods have also been tried to a varying
extent, such as straining, desludging, disinfection, flota-
tion, filtering and chemical precipitation. Even if a cer-
tain purifying effect with regard to the water quality is
obtained by these methods, the effect 1s however, hm-
ited to times with relatively low and constant flows.
The constant difficulty i1s in the strongly varying load-
ings produced by rainfall. For these reasons, none of
these methods has obtained any notable circulation.
Only if these treatment methods are supplemented by
detention basins can satisfactory treatment effects also
be achieved ftor varying flows. This can however only
be achieved at the expense of unreasonably high invest-
ment costs,

The present invention relates to a method in which
considerable reduction 1n required storage volumes for
overflow and storm water has been successful, simulta-
neously as there has been achieved in connection with
the levelling-out of the flow an effect of improving
water quality. Thanks to the reduction of basin vol-
umes, the method brings with it considerable lower
plant costs than with conventional levelling or deten-
{ion basins.

FIG. 7 illustrates the treatment of waste water and
storm water when using an apparatus according to the
invention. The main principle is to distribute the rain-
water before the detention basin into three or more
fractions, whereby the rainwater proper is taken past
the detention basin directly to the receiving body of
water. The detentton basin is intended for receiving
instead the remaining fractions separated during the
flow distribution, 1.e. sand and bottom sludge as well as
scum and otl. Since the flow for these fractions is only
a fraction of the ramnwater flow proper, the need of
storage volume will naturally be heavily reduced.

Rainwater and/or overflow water is taken via a pipe
51 to a schematically shown lamella separating unit 52
according to the invention, as described in more detail
above, in which the flow 1s divided into at least three
different partial flows. The main flow, consisting of
water which has been liberated from scum and settling
sludge in the lamellae, is collected in a trough 53 and
taken from here in a duct 54 to a receiving body of
water. The bottom sludge is collected in a chamber §§
under the lamellae and is taken through a duct 56 to a
storage bastn 57. Scum and possible oil are collected in
a trough 58 and taken through a duct 59 to the same
storage basin 37. During periods when the associated
waste water treatment plant is lightly loaded, preferably
at night time in dry weather, the content of the basin is
transported to ducts 60 and a pump 61 for further treat-
ment and to render it innocuous.
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As a result of the arrangement with double passages
through the lamella gaps, the invention can moreover
be used for separating by means of flotation in the input
gaps simultaneously with sedimentation in the output
gaps. In this case, finely divided air bubbles are supplied
either in the inlet channel 1 or by addition into the
incoming flow in a suitable space before water is passed
to the inlet channel. The air bubbles adhere to sus-
pended material which floats up to the surface within
the inlet gaps 3 and which can then be removed as scum
by the apparatus 5 and 6. Heavier particles settle simul-
taneously in the input gaps while light particles which
have not been entrained by the air settle in the outlet
gaps. This combination of flotation/sedimentation 1s
especially usable in purifying such waste water contain-
ing fractions of substances which settle with difficulty.

The lamella system according to the invention fur-
thermore gives a plurality of practical advantages from
the point of view of maintenance and operation. By the
arrangement with separate chambers for o1l and scum
removal, there has been provided at the same time a free
communication possibility down to the chamber under
the lamellae, which naturally facilitates all kinds of
inspection and cleaning work.

The lamella system allows grouping of incoming and
outgoing channels on one side of the lamella structure,
and channels for all extracted fractions on the other
side. This also creates further good inspection possibili-
ties and contributes to a linear disposition of the difter-
ent units in the lamella installation.

I claim:

[1. Apparatus for separating settleable and floating
materials from polluted water, comprising

an inlet means for supplying water to the apparatus,

an assembly of a plurality of spaced parallel lamellae
defining narrow passages arranged for the flow of
water in a mainly horizontal direction through said
passages, said passages comprising a first set of
passages which communicate along one side of the
assembly with the inlet means, so that the water
can enter said first set of passages and flow in paral-
lel therethrough toward the opposite side of said
assembly, and a second set of passages which are
closed toward the inlet means at said first side of
the assembly,

a flow reversal chamber arranged along said opposite
side of the assembly and communicating with both
said first set of passages and said second set of
passages, 5o that water may enter said flow reversal
chamber from said first set of passages and then
enter said second set of passages to flow in parallel
therethrough and in an opposite direction to the
flow of water through said first set of passages,

means for removal of floating separable material 1n
said flow reversal chamber,

outlet means communicating with said second set of
passages at the ends thereof opposite to the flow
reversal chamber, said passages being at least par-
tially open at their bottoms, so that settleable solids
leave said passages in a downward direction, and

means for collecting and settleable solids. ]}

[2. An apparatus as claimed in claim 1, wherein the
lamellae system further comprises means to separate the
settleable material into two fractions.]

[3. An apparatus as claimed in claim 2, wherein the
first set of passages have one portion of the bottom
section closed and the second portion open and wherein
the second set of paralle] extending passages have one
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bottom portion closed in the region opposite the open
portion of the bottoms of the first set of passages and the
second set of passages have a second bottom portion
open in the region opposite the closed portion of the
first set of passages.]

[4. An apparatus as claimed in claim 1, further com-
prising means to add air in the inlet means to assist in the
separation of flotation material in said first set of pas-
sages. }

[5. An apparatus as claimed in claim 1, for treating
overflow or storm water further comprising,

means to supply the ingoing flow of overflow or

storm water to the inlet means of the device,

a detention basin,

means to transport the overflow associated with the

floating separable material and the overflow associ-
ated with said settleable material to said detention
basin, and

means to transport the material in the detention basin

back to the inlet means of the device.]}

0. Apparatus for separating settleable and floating mate-
rials from polluted water, said apparatus comprising:

an inlet means through which water is supplied to the

apparatus;

an assembly of a plurality of spaced parallel lamellae

defining narrow passages arranged for the flow of

water in a mainly horizontal direction through said
passages, said passages comprising a first set of pas-
sages which communicate along one side of the assem-
bly with the inlet means, so that the water can enter
said first set of passages and flow in parallel there-
through toward the opposite side of said assembly, and
a second se! of passages which are closed toward the
inlet means at said first side of the assembly;

a flow reversal chamber arranged along said opposite
side of the assembly and communicating with both
said first set of passages and said second set of pas-
sages, so that water may enter said flow reversal
chamber from said first set of passages and then enter
said second set of passages to flow in parallel there-

through and in an opposite direction to the flow of

water through said first set of passages;

the passages of said first set of passages alternating with
the passages of said second set of passages, so that the
water flows in opposite directions along opposite faces
of at least some of said lamellae;

means closing only the top portions of the ends of said
second set of passages opposite to the inlet means, so as
to prevent flow into said second set of passages from an
upper area of said flow reversal chamber while permit-
ting flow from a lower area thereof;

outlet means communicating with said second set of

- passages at the ends thereof opposite to the flow rever-
sal chamber;

said passages being at least partially open at their bot-
tomns, so that settleable solids leave said passages in a
downward direction; and

means for collecting said settleable solids.

/. Apparatus for separating settleable and floating mate-

rials from polluted water, said apparatus comprising:

a housing defining an inlet zone extending along a side
of the housing, a flow reversal zone extending along an
opposite side of the housing and a separating zone
between said inlet and flow reversal zones,

an assembly of a plurality of spaced parallel lamellae in
said separating zone and defining narrow passages
arranged for the flow of water in a mainly horizontal
direction through said passages, said passages com-
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prising a first set of passages which communicate with
said iniet zone along one side of the assembly and with
said flow reversal chamber along the opposite side of
the assembly, so that water can enter said first set of
passages and flow in parallel therethrough toward said
Jlow reversal zone, and a second set of passages, which
are closed toward the inlet zone along said first side of
the assembly and which are closed toward said flow
reversal zone along the opposite side of said assembly
in a top portion, but open toward said flow reversal
zone in a lower portion, so that water entering said
flow reversal zone from said first set of passages can
enter said second set of passages to flow in parallel
therethrough and in an opposite direction to the flow
of water through said first set of passages, the passages
of each of said first and second sets being interspersed
wilth passages of the other set within the assembly, said
passages being at least partially open at their bottoms
so that settleable solids leave said passages in a down-
ward direction,
outlet means communicating with said second set of
passages at the ends thereof opposite to the flow rever-
sal zone;
means for removing floatable separable material in said
flow reversal zone; and
means for collecting said settleable solids.
8. Apparatus for separating settleable and floating mate-
rials from polluted water, said apparatus comprising:
an elongated inlet channel through which water is sup-
plied to the apparatus;
an assembly of a plurality of horizontally spaced verti-
cally extending parallel lamellae defining narrow
passages arranged for the flow of water in a mainly
horizontal direction through said passages, said pas-
sages comprising a first set of passages which commu-
nicate along one side of the assembly with the inlet
channel, so that the water can enter said first set of
passages and flow in parallel therethrough toward the
opposite side of said assembly, and a second set of
passages which are closed roward the inlet channel at
said first side of the assembly;
an elongated flow reversal chamber arranged along said
opposite side of the assembly and communicating with
both said first set of passages and said second set of
passages, so that water may enter said flow reversal
chamber from said first set of passages and then enter
said second set of passages to flow in parallel there-
through and in an opposite direction to the flow of
water through said first set of passages,
the passages of said first set of passages alternating with
the passages of said second set of passages, so that the
water flows in opposite directions along opposite faces
of at least some of said lamellae;
means closing only the top portions of the ends of said
second set of passages opposite to the inlet channel, so
as to prevent flow into said second set of passages from
an upper areq of said flow reversal chamber while
permitting flow from a lower areq thereof’
an elongated outlet channel communicating with said
second set of passages at the ends thereof opposite to
the flow reversal chamber;
said passages being at least partially open at their bot-
toms, so that settleable solids leave said passages in a
downward direction; and
means for collecting said settleable solids.
9. Apparatus for separating settleable and floating mate-
rials from polluted water, said apparatus comprising a
housing defining an elongated inlet channel extending
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along a side of the housing, an elongated flow reversal
chamber extending along an opposite side of the housing
and a separating zone between said inlet channel and said
flow reversal chamber;
an assembly of a plurality of horizontally spaced verti-
cally extending parallel lamellae in said separating
zone and defining narrow passages arranged for the
Sflow of water in a mainly horizontal direction through
said passages, said passages comprising a first set of
passages which communicate with said inlet channel
along one side of the assembly and with said flow
reversal chamber along the opposite side of the assem-
bly, so that water can enter said first set of passages
and flow in parallel therethrough toward said flow
reversal chamber, and a second set of passages, which
are closed toward the inlet channel along said first
side of the assembly and which are closed toward said
flow reversal chamber along the opposite side of said
assembly in a top portion, but open toward said flow
reversal chamber in a lower portion, so that water
entering said flow reversal chamber from said first set
of passages can enter said second set of passages to
flow in parallel therethrough and in an opposite direc-
tion to the flow of water through said first set of pas-
sages, the passages of each of said first and second sets
being interspersed with passages of the other set within
the assembly, said passages being at least partially
open at their bottoms so that settleable solids leave
said passages in a downward direction;
an elongated outlet channel communicating with said
second set of passages at the ends thereof opposite to
the flow reversal chamber;
a trough for removing floatable separable material in
said flow reversal chamber; and
means for collecting said settleable solids.
10. Apparatus for separating settleable and floating
materials from polluted water, comprising
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an inlet means for supplying water to the apparatus,
an assembly of a plurality of spaced parallel lamellae

defining narrow passages arranged for the flow of
water in a mainly horizontal direction through said
passages, said passages comprising a first set of pas-
sages which communicate along one side of the assem-
bly with the inlet means, so that the water can enter

said first set of passages and flow in parallel there-

through toward the opposite side of said assembly, and
a second set of passages which are closed toward the
inlet means at said first side of the assembly,

a flow reversal chamber arranged along said opposite

side of the assembly and communicating with both
said first set of passages and said second set of pas-
sages, so that water may enter said flow reversal
chamber from said first set of passages and then enter
said second set of passages to flow in parallel there-
through and in an opposite direction to the flow of
water through said first set of passages,

means for removal of floating separable material in said

flow reversal chamber,

outlet means communicating with said second set of

passages at the ends thereof opposite to the flow rever-
sal chamber, said passages being at least partially
open at their bottoms, so that settleable solids leave
said passages in a downward direction, and

means for collecting said settleable solids,
the lamellae system further comprises means to separate

the settleable material into two fractions, and

the first set of passages have one portion of the bottom

section closed and the second portion open and
wherein the second set of parallel extending passages
have one bottom portion closed in the region opposite
the open portion of the bottoms of the first set of pas-
sages and the second set of passages have a second
bottom portion open in the region opposite the closed

portion of the first set of passages.
x ¥ X * ¥
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