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(57) Abstract

The apparatus, which is designed for collection of mercury

- waste products and other waste products which are sucked from a
rinse basin or by a mouth suction device at a dental clinic, has a

head (1) which is stationary at the dentist’s chair, and which
through connections (2, 3, 4) and appertaining hoses are connect-
ed permanently to the rinse basin, a suction source, and an injec-
tor or suction pump respectively which, from the bottom of a tank
(7) under the head (1), can suck filtered water to a sewer. Impuri-
ties are separated from the air current under its strong change of
direciton and possibly by passage through a sieve (17) or a filter.
At the bottom of the tank there is a filter cartridge (11) separating
waste products from the liquid which from the outside of the car-
tridge is drawn through it and up through a suction tube (10). The
apparatus can be used with different kinds of filter cartridges (11)
and with screens (17) selected as required or filter cartridges at the
connection (3) and possibly also at the connection (2). It ensures
effective separation of cleaned air, liquid, andimpurities and al-
lows active suction of cleaned liquid by the use of a small liquid
tank placed close to the source of pollution.
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A Device for Separating Waste Products from a

Flow of Liquid and Gas.

The invention relates to an apparatus for separat-
jon of waste products from a flow of liquid and gas, e.g.
at dental clinics or photographic establishments, and of
the kind which has a tank the inner space of which is con-
nected at its upper end to at least one inlet connection
for sucked-in liquid and gas, and to an outlet connection
for evacuated gas, while the lower end of the space is
connected to a discharge connection for liguid.

Because of the ever growing efforts to avoid
pollution of the environment, there is a great need for a
simple way of trapping toxic and/or costly waste products
carried along in a flow of liquid and gas such as is the
case at e.g. dental clinics where liquid and gas are sucked
from a rinse basin and/or a mouth suction device into a
fixed separation tank, or in some cases into a detachable
collecting tank from which the ligquid is carried on to a
drain after waste products have been separated by sediment-
ation.

However, cleaning of the apparatuses and collect-
ion and dispatch of the waste products are unpleasant and
risky work, and endeavours'héve, therefore, been made to
show many different solutions to the related problems.

From the description of DK-PS No. 138,927 a dental
apparatus of the said kind is known which, for the purpose
of facilitating cleaning work, has a removable liquid
collecting tank. Furthermore, the apparatus has a removable
sieve for detention of solids in the liquié sucked from the
patient's mouth, and this sieve can also be removed and
cleaned.

Cleaning of this apparatus as well as of the

other known apparatuses where the discharge line 1s connect-
ed to a separation tank is, however, still rather unpleasant

work which may involve a certain risk of infection. Be-

sides, these known apparatuses are not built up so that they
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can be arranged in a simple and cheap way for removal of
the waste products encountered in every single case and
for cleaning of the waste water to the exact extent re-
quired in the actual case.

It can be mentioned that apparatuses are also
known in which air, liquid, and waste products are sucked
through a cyclone where air and liquid are separated
whereafter solids in the liquid are deposited in a dis-

posable tank which can be removed and closed with a 1lid.
It is, however, impossible by the use of a cyclone to ob-

tain effective separation of the smallest waste particles,
including finel§ ground amalgam, e.g. sludge from drilling
of teeth, and the method is relatively expensive. Further-
more, it is rather difficult to clean the cyclone, and the
apparatus is unsuitable in connection with ejector suction
devices and rinse fountains of old types.

It is the object. of the present invention to show
an apparatus of the said kind which, even if it is of a
simple design, renders the unpleasant cleaning of separat-
ion tanks now required superfluous and which can give a
more effective and safe separation and collection of waste
products than corresponding known apparatuses, and an
apparatus with a great flexibility as regards degree of
cleaning and the kind of waste products.

The apparatus accordiﬁg to the invention is char-
acteristic in that inlet connection, outlet connection, and
discharge connection for liquid are placed on a common head
which has devices for tight-fitting connection to the mouth
rim of the tank wall, and in that the interior of a filter
cartridge placed in the lower part of the tank space, is
connected to the discharge connection for liquid through a
suction tube.

In such an apparatus the polluting substances can
be removed effectively in the tank, i.e. as close to the
pollution source as possible, which is an obvioué advantage.
Among other things, cleaning of the air line system from

suction device to separation tank is made superfluous, and
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gradual reduction of the air suction capacity is thus also
avoided. The tank with collected waste products can easily
be designed so that it can be removed from the head, sealed,
and sent to a regeneration or destruction plant without in-
convenience to the personnel. The filter cartridge em-
ployed can be adapted to the kind of waste particles and to
the degree of cleaning required, and the same applies to a
sieve or filter cartridge which can easily be placed in
front of the outlet connection where the gas flows away
from the tank, This flexibility has the effect that not
only is the apparatus suitable for use at dental clinics,
but also in other enterprises and for separation of many
different substances such as amalgam, mercury, and particles
or chips of e.g. silver and gold as well as fine—grained
sludge from grinding and drilling processes of many kinds.
A very effective separation between cleaned air,

- cleaned liquid, and impurities can also according to the

invention be obtained by the tank containing an interchange-
able sieve'placed between the mouth of the head inlet con-
nection for liquid and gas and the outlet connection for

gas and which extends towards the tank bottom.

The air is cleaned effectively of impurities,
partly during passage through the sieve and partly by the
strong deflection of the air flow between the inlet connect-
ion and the outlet conneé%ion,iand the liquid is cleaned
effectively both by sedimentation and by filtration through
the filter cartridge, whose fraction is not disturbed by

"air carried along in .the liquid.

The screen can, according to the invention, be a
tube which is open at both ends and placed under the suct-
ion connection of the head. Hence the pressure drop through
the sieve is reduced, and it is subjected to a certain self-
cleaning effect.

However, the sieve can also, according to the in-
vention, be a bag under the inlet connection of the head
so that additional filtration is obtained.

Even if a tubular or a bag-shaped sieve is prefer-
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ed, the tank may, however, also be designed with a sieve

wall extending from the head and towards the bottom and

- separating the inlet connection for liquid and gas from the

outlet connection to the vacuum source. It will thus be

seen that there are many possible ways of varying the degree

bt 3

of cleaning of both liquid and gas. The tank can in a known
way be equipped with level control devices which, e.g. by
the use of electrodes, start liquid suction through the .
discharge connection when the liquid in the tank has reach-
ed a certain level. Alternatively, liquid suction can be
controlled electrically in connection with the control syst-
em for the air suction motor or with a manually operated
electric switch.
The necessary seals can easily be provided by

O-rings or in a similar way, and the tank can be fixed to
the circumference by an axial flange on the head by means
of a snap lock mechanism or a threaded section.

_ According to the invention the tank can form an
interchangeable disposable tank which immediately under the
head has a cover with openings which are flush with the
openings in the head connections, since the discharge con-
nection for liquid is arranged as a tight-fitting releas-
able connection to the suction tube from the filter cart-
ridge passing through the cover. Such a tank can, without

risk of pollution and infection owing to spillage, be re- -

moved easily from the permanent head at a dentist's chair.

Normally, it will, however, suffice to use a tank
open at the top, since the tank is only open during re-
placement, and replacement of filter cartridge and sieves
will in some cases not be necessary whenever the tank is re-
placed. Besides, it has appeared that the toxins introduced
in the tank during ordinary dental treatment kill bacteria
to such an extent that even after lengthy standing the con-
tents of the tank will emit no obnoxious smell which may
render replacement work unpleasant.

The invention is explained in greater detail in the

following in connection with the drawing where
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Figure 1 shows an axial section through a first

embodiment of the tank according to the invention, and
Figure 2 shows an axial section through another

embodiment of the tank according to the invention.

Figure 1 shows a preferred simple embodiment of

the apparatus according to the invention. The apparatus

shown has a head 1 which can be fixed to or at a dentist’

chair and which has through-going bores with appertain-
ing connections, viz. one Or more inlet connections 2
which via hose connections can be connected to a rinse

basin and a mouth suction device, an outlet connection 3

S

which can be connected to a vacuum source, and a discharge

connection 4 which can be connected to an injector or suct-
ion pump for suction of filtered water to a sewer Or pOS-—

sibly to a collecting tank. The connection 2 can be equip-

ed with branch connections for connection to rinse basin

and mouth suction device respectively, or either of these

sources of pollution can be connected to a separate connect-

jon 2 in the head.

A tank 7 with a closed bottom 5 has a gasket 6 in

its mouth rim facing upwards, by means of which gasket it

closes tightly against the head 1 to which it is fixed,

for example, by a threaded section or a snap lock 8 (Fig. 2)
or in another suiable way. For example, the tank can be a

cup of elastic material with a rim which can be snapped over

a bead on an axial flange of the head 1.

The upper end of a suction tube 10 is fixed to the

head under the discharge connection 4 by means of a seal

ring 9, and this tube almost.reaches the tank bottom where

it is surrounded by a filter cartridge 11 which is in close

contact with the tank bottom 5. For  example, the filter

cartridge 11 can be glued to the bottom or fixed to it in
some other suitable way as indicated in Figure 2. Tightness
can also be obtained with an O-ring 12. The filter cartridge

is tightly connected to the suction pipe 10 through a jack-

et 14.

However, the filter cartridge can also simply be
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closed at the bottom, or it can be ensured in some other
way that there is only connection between the outer and
inner sides of the cartridge through the filter element.
The liquid which flows from the inlet connection 2 to the
bottom of the tank, and which from the discharge connection
4 is sucked up through the tube 10, can be cleaned more or
less depending on the pores of the filter cartridge 1l. As
indicated in Figure 1, it can be divided into a coarse
filter 1lla and an inner filter 1lb with finer pores so that
clogging up of the filter is delayed which is important
since a filter cartridge with a pore size sufficient for
obtainment of the filtration fineness yielded by the
apparatus according to the invention, is clogged up on the
surface very soon unless, like in an embodiment according
to the invention, it is surrounded by a cartridge with a
larger pore size which provides a certain volume for absorp-
tion of the large particles, which thus delay clogging up
of the inner cartridge.

The air which enters through connection 2 and is
sucked off through connection 3, is cleaned of impurities
by the strong deflection in the tank and, if desired, by
passage of a sieve 17 or a filter placed under the outlet
connection 3. The mesh size of this sieve, or the filter,
can also be varied with due regard to the kind of waste
products and the degree Of cleéning required.

The embodiment of the apparatus according to the
invention shown in Figure 2 differs from the embodiment
described above by a suspended tubular sieve being mounted
in close connection with the lower side of the head 1,
which sieve can detain waste products from the liquid-gas
mixture entering through inlet connection 2.

To prepare the apparatus for operation, the tank 7
is placed under the stationary head 1 whose connections
are connected permanently to a rinse basin, a vacuum suction
source, and an injector or suction pump respéctively.

During its use, air, mucus, water, and impurities

‘are sucked in through the inlet connection 2. Impurities

WEO
memﬁ\/



WO 83/02720 PCT/DK83/00011

10

15

. 20

25

30

35

are separated off in the sieve 13 and/or by the strong
change in the air direction, before it flows to the suction
source through connection 3 while the liquid flows to the
bottom of the tank, and waste products such as amalgam waste
are filtered off by the filter cartridge 11 before the
liquid is drawn up through suction tube 10.

By means of an electrode 16 or a corresponding
detection device such as a probe extending into the tank,
or by electric control in connection with the air suction
motor, it is ensured that the liquid in the‘tank 7 does not
rise above a prefixed level 15 since the liquid suction
through the discharge connection 4 is started when the
liquid surface has risen to this level. The tank filled
with waste is separated from the 1id 1 by the snap lock
mechanism 8 and is closed with an appertaining tight-fitting
1id and sent to a plant where its contents are destroyed
and/or recovered. It will be understood that the apparatus
with head 1 and filter cartridge 11 and a sieve 17, 13
if any, and an'appertéining tank 7 can be made at a relativ-
ely low price and can work without replacement for a pro-
longed period. Furthermore, the apparatus according to the
invention is suitable for use in connection with most exist-
ing suction apparatuses at dental clinics. .

The apparatus according to the invention can be
made in many other ways than the one described in the fore-
going. For example, as shown in dotted lines in Figure 2,

a fixed tight-fitting cover 9 with openings flush with the
bores of the head 1 for connections 2, 3, 4 can be placed
at the top of the collecting tank 7. In that case the
screen 13 and possibly also the suction tube 10 can be fix-
ed to the cover 9 so that they are removed together with
the collecting tank. ,

However, the tank can also be designed with a
removable cover 9 and an interchangeable filter 13 placed
on it. In either of the embodiments shown the filter cart-
ridge 11 and the jacket 14 can be arranged for replacement

on the suction tube 10.




WO 83/02720 PCT/DK83/00011

10

15

20

25

30

35

Tt can be seen that the invention has produced a
cleaning~-convenient apparatus of a simple design and usable

for safe collection of waste products of many different

" kinds, including especially the very smallest particles in

the waste which it has hitherto been impossible to detain

to the same degree. It is thus assumed that at least 98% s
of liquid—suspended particles of the size 0.3/u or larger
can be caught in the filter cartridge 11, and that 99.95% ' -

of particles in the suction air of a size larger than O.Z/u
can be detained in a corresponding filter cartridge 17 in

front of the outlet connection 3. The apparatus can easily

.be arranged individually for the degree of cleaning wanted

or required in every single case.
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Patent Claims:

1. An apparatus for separation of waste products
from a flow of liquid and gas e.g. at dental clinics or
photographic establishments, and of the kind which has a

“tank (7), the inner space of which is connected at its

upper end to at least one inlet connection (2) for sucked-
in liquid and gas, and with an outlet connection (3) for
evacuated gas, while the lower end of the space is connect-
ed to a discharge connection for liquid, character-
i zed in that the inlet connection (2), the outlet con-
nection (3), and the discharge connection (4) for ligquid
are placed on a common head (1) with devices (8) for tight-
fitting connection with the mouth rim of the tank wall,

and in that the interior of a filter cartridge (11) placed
in the lower part of the tank space is connected via a
suction tube (10) to the discharge connection (4) for lig-
uid. ' _ .

2. An apparatus as claimed in claim 1, c har -
acterized in that a filter sieve (17) or a filter
cartridge is placed under the outlet.connection (3) for
gas of head (1). |

3. An apparatus as claimed in claims 1-2,
characterize d_ in that the * filter cartridge
(11) is tubular and that the eitreme end of the tuﬁe wall
forms a coarse filter (lla) while the inner part of the
wall consists of a material (11lb) with finer pores.

4. An apparatus as claimed in each of the pre-
ceding claims, characterized in that the
tank (7) contains an interchangeable sieve (13) placed
between the mouth of the inlet connection (2) of head (1)
for liquid and gas and the outlet connection (3) for gas

~and which extends towards the bottom of the tank (7).

5. An apparatus as claimed in claim 4, char -
acterized in that the sieve (13) is a tube which
is open at both ends and placed under the inlet connection
(2) of head (1).
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6. An apparatus as claimed in claim 4, ¢ ha r -
acterized in that the sieve (13) is a bag under
the inlet connection (2) of head (1).

7. An apparatus as claimed in each of the pre-
ceding claims, characterized in that the
collecting tank (7) is fixed to the circumference of an
axial flange on head (1) by the use of a snap lock mechan-
ism (8) or a threaded section.

8. An apparatus as claimed in each of the pre-
ceding claims, characterized in that the

filter cartridge (11) is interchangeable on the suction

tube (10).

9. An apparatus as claimed in each of the pre-
ceding claims, characterized in that the
suction tube (10) from the filter cartridge (11l) is re-
leasably connected to head (1).

10. An apparatus as claimed in each of the pre-
ceding claims, characterized in that the
tahk (7) forms an interchangeable disposable tank which
immediately under the head (1) has a cover (9) with open-
ings flush with the openings in the connections (2, 3, 4)
of the head and that the discharge connection (4) for
liquid is arranged for a tight-fitting releasable con-
nection with the suction tube (10) passing through the
cover from the filter caftridgé (11) . l

e
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