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[57} ABSTRACT

A dosing device for the pulse-free and continuous sup-
ply of a very accurate small flow of liquid comprising
a rotor which is enveloped by a housing and is coupled
to a motor. The rotor has shallow liquid pumping
grooves and is vertically arranged. One side of the
housing is closed by a wall having an outlet aperture
and the other side communicates with an auxiliary con-
tainer. The container has a cover plate carrying two
tubes extending into the container. One tube extends
deeper down in said container than the other, and is cut
off at an angle, and is wider than the first tube. Both
tubes are capable of communication with a closed con-
tainer having the liquid to be dosed.

4 Claims, 1 Drawing Figure
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1
DOSING DEVICE

The invention relates to a dosing device for the pulse-
free and continuous supply of very accurately deter-
mined very small quantities of medium per unit time,
The device has a rotor enveloped by a housing and cou-
pled to a driving mechanism. The faces of rotor .or
housing facing each other have shallow liquid pumping
grooves. Dosing devices of the above-indicated type
are known. This type of dosing devices is used, for ex-
ample, in the microanalysis and in the automation of
chemical analyses. The quantities to be dosed are very
small and cover the range from 30 cm?® per second to
quantities smaller than 1 mm? per second. The liquid is
forced to the pump outlet upon rotation of the rotor by
the occurring viscous forces through the helically ex-
tending pumping grooves. It will be obvious that with
the indicated very small quantities and the desirable
great accuracy it is of importance to maintain the pres-

ble.

The invention provides an improved construction of
a dosing device of the above-indicated type which is
characterized in that the rotor with enveloping housing
is arranged vertically, one end of the housing being
closed by a wall having an outlet aperture and the other
end of the housing communicating with an auxiliary
container. The container has.a cover plate in which two
tubes are incorporated the first of which extends
deeper down in the auxiliary container than the second
tube. The second tube is wider than the first tube and
its end within the auxiliary container is cut off at an an-
gle. The two tubes are capable of communication, if de-
sirable via ducts, with the lower side of a closed con-
tainer comprising the dosing liquid.

As long as the level of the liquid in the auxiliary con-
tainer is below the end of the second tube, air can be
drawn from said auxiliary container to the container
comprising the liquid to be dosed. As a result.of this the
negative pressure in the container is too low so that lig-
uid flows from said container via the first tube into the
auxiliary container. As soon as the liquid in the auxil-
iary container also closes the second tube, a pressure
will adjust above the liquid in the container comprising
the liquid to be dosed such that the supply of liquid to
the auxiliary container is discontinued. When the level
of the liquid in the auxiliary container again falls below
the end of the second tube by the removal of liquid
from said container by the pump, air can again flow to
the container comprising the liquid to be dosed, as a re-
sult of which the negative pressure above said liquid be-
comes smaller and liquid flows again to the auxiliary
container. In this manner the liquid level in the auxil-
iary container varies only very little so that a substan-
tially constant inlet pressure for the pump is obtained.

The container which comprises the liquid to be dosed
may be constituted by a bottle as it can be normally ob-
tained from the supplier. Such a bottle should have a
stopper which has two apertures which can be made to
communicate with the first and the second tube. The
driving mechanism may be an electric motor arranged
on the cover plate and coupled to the rotor via a flexi-
ble shaft. As a result of the flexible shaft, no great accu-
racy requirement need be imposed upon the alignment
of the rotor housing and the motor. With this arrange-
ment it is furthermore possible to tilt the assembly of
motor, shaft and rotor, which facilitates assembly and

sure on the inlet side of the pump as constant as possi-
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dismantling. This point is also of great importance in a
further embodiment of the invention in which the rotor
has a slightly conical construction. By slightly tilting the
rotor and lowering it again, any air inclusions can be
removed. An additional advantage of a conical shape
of the rotor is that it can be manufactured from a syn-
thetic material in a self-detaching mould.

In order to prevent the liquid to be dosed, which is
sometimes agressive, from spirting out of the auxiliary
container to the motor, the shaft which is passed
through the cover plate may be provided with a dish-
like plate having an edge which is bent towards the
cover plate.

The invention will be described in greater detail with
reference to the drawing, which is a sectioned eleva-
tional view of the invention.

Reference numeral 1 in the drawing denotes a rotor.
The rotor 1 is surrounded by a housing 2 which is
sealed on the lower side by a wall 3 having an outlet ap-
erture 4. The housing 2 comprises on its inside a pat-
tern of shallow helical grooves.

An auxiliary container § comprising a cover plate 6
is connected to the upperside of the housing 2. Incor-
porated in the cover plate 6 are a first tube 7 which
container and a second tube 8 which terminates at a
higher level in the auxiliary container. The end 9 of the
second tube 8 in the auxiliary container 5§ is cut off at
an angle, while the tube 8 furthermore is wider than the
tube 7 and has a spigoted end.

The cover plate 6 furthermore comprises a seating 10
on which an electric motor 11 is arranged. This electric
motor 11 is connected to the rotor 1 via a flexible shaft
12.

A dish-like plate 13 of which the bent edge 14 is di-
rected towards the cover plate 6 is provided on the
shaft 12 passed through the cover plate. The tubes 7
and 8 communicate via ducts 16 and 17, respectively,
with two connections 18 and 19 in the stopper 20 of a
bottle 21 which is arranged upside down and comprises
the liquid to be dosed.

The operation of this dosing device is as follows. By
rotation of the rotor 1 by means of the electric motor
11, liquid is pumped to the outlet 4 by the occurring
viscous forces through the pattern of helical grooves.
When the liquid level in the container § falls below the
end 9 of the tube 8, air from the container 5 can flow
to the bottle 21 so that in said bottle a smaller negative
pressure adjusts above the liquid than corresponds to
the hydrostatic pressure equilibrium. As a result of this
liquid flows from the bottle 21 via duct 16 and tube 7
into the container § until the liquid level again closes
the end 9 of the tube 8. In this manner a substantially
constant liquid level is maintained in the auxiliary con-
tainer 5, which means that the initial pressure before
the rotor 1 does substantially not vary either so that the
dosing device is very accurate in operation also in the
case of low numbers of revolutions of the rotor.

When the bottle 21 is empty, it may be replaced by
a new one without interrupting the dosing. During said
replacement of the bottle, the pump operates with the
liquid still present in the auxiliary container 8.

As a result of the conical construction of the rotor 1,
any air inclusions can easily be removed by slightly tilt-
ing the assembly of motor 11, shaft 12 and rotor 1 for
a minute.

- The sometimes agressive liquid in the container § can
not reach the motor 11 because spirting liquid is inter-
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cepted by the plate 13 where said drops of liquid are
then centrifuged against the edge 14 and returned to
the cover plate. The liquid can flow back to the con-
tainer 5 through aperture 22. ‘

In this manner a very accurately operating dosing de-
vice of a simple construction is obtained.

What is claimed is:

1. A dosing device for providing a continuous supply
of accurately determined quantities of dosing medium
per unit of time comprising a housing, a lower wall hav-
ing an outlet aperture closing one end of said housing,
a vertically arranged rotor rotatably mounted within
said housing, driving means coupled to said rotor for
rotatably driving said rotor, a plurality of shallow liquid
pumping grooves about the circumferential surface of
said rotor, an auxiliary container communicating with
the other end of said housing, a cover plate covering
said auxiliary container, first and second liquid tubes
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carried by said cover plate, one end of each tube ex-
tending into said auxiliary container, said first tube
being thinner than and extending deeper into said con-
tainer than said second tube, said end of said second
tube extended in said container having a truncated
open end, the other end of said first and second tubes
communicating with a supply -of liquid to be dosed.

2. The dosing device according to claim 1 wherein
said driving means is an electric motor carried on said
cover plate and coupled to said rotor by a flexible shaft.

3. The dosing device according to claim 1 wherein
said rotor has a conical cross-section.

4. The dosing device according to claim 1 wherein
said rotor is coupled to said driving means by a shaft
passing through said cover plate, and further compris-
ing a dish-shaped plate carried by said shaft having one

edge thereof bent towards said cover plate.
%* * * * *
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