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(57) Abrége/Abstract:

The flow meter has in a substantially cylindrical inner housing (1) a helically designed diffusor (4), which imparts a swirl to the
medium flowing through the inner housing. Downstream of the diffuser there Is rotatably mounted a rotor (8), which has blades
(13) extending from its rotational spindle (9) as well as a ring (14) which connects the blade ends to one another and is coaxial to
the spindle. The rotor (8) Is set in rotation by impingement of the blades (13) by the flowing medium. On the outer circumferential
surface (15) of the ring (11) there Is on a circular line a multiplicity of markings (16) arranged at equal angular intervals from one
another. Through a window (18) In the inner housing (1), a light beam strikes the outer circumferential surface (15) of the ring
(14), provided with the markings (16). Upon rotation of the rotor (8), the sequence of the markings Is transmitted by an optical-
fibre cable (20) and sensed by a sensor (21), so that from the signals received the flow rate can be determined. The flow meter
has the advantage that the medium to be measured does not have to be transparent as in the application of the light barrier and
that the multiplicity of markings allows an increase In the measuring accuracy.
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Abstract

The flow meter has in a substantially cylindrical
inner housing (1) a helically designed diffusor (4),
which imparts a swirl to the medium flowing through the
inner housing. Downstream of the diffuser there is

rotatably mounted a rotor (8), which has blades (13)
extending from its rotational spindle (9) as well as a
ring (14) which connects the blade ends to one another
and 1s coaxial to the spindle. The rotor (8) is set in
rotation by impingement of the blades (13) by the flowing
medium. On the outer circumferential surface (15) of the
ring (1l1) there 1s on a circular line a multiplicity of
markings (16) arranged at equal angular intervdls from
one another. Through a window (18) in the inner housing
(1), a 1light beam strikes the outer circumferential
surface (15) of the ring (14), provided with the markings
(16). Upon rotation of the rotor (8), the sequence of the
markings 1is transmitted by an optical-fibre cable (20)
and sensed by a sensor (21), so that from the signals
received the flow rate can be determined. The flow meter
has the advantage that the medium to be measured does not
have to be transparent as in the application of the light
barrier and that the multiplicity of markings allows an
increase in the measuring accuracy.

(Fig. 1)
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The i1nvention relates to a flow meter having a
rotor with curved blades that 1s rotatably mounted 1in a
passage and 1s preceded by a helical diffusor which divides
up the medium flowing through the passage into part streams

proe

and generates a swilirl 1n order to cause rotation of the

rotor oOr tape.

A flow meter of the specified type is known, for

example, from European Patent Specification 0,228,577. In
the case of this flow meter, there 1s arranged upstream of

the rotor, which 1s arranged in a passage for the medium, a

helical diffusor for generating a swirl. in order to 1mpinge
on the axially parallel extending and circumferentially bent
blades of the rotor and set the latter i1n rotation. Each
blade of the rotor has a window designed as an axially
parallel slit. A beam of a light barrier, directed at right

angles to the rotor spindle, passes the window, the light

source of the said light barrier being arranged on one side

and the light receiver being arranged on the opposite side

helegs

of the rotor on the housing. This principle presupposes,

however, that the medium of which the flow rate 1s to be
measured 1is transparent for the transmission of the light
beam of the light barrier and restricts 1ts possible
applications. In addition, the number of pulses to be
received per rotor revolution for the measurement when blade
windows are to be passed 18 restricted to three for reasons

of blade overlapping.

Whereas the known flow meter operates reliably in
applications with relatively great flow rates, at small
rates 1t shows that it 1s not capable of supplying accurate

measuring results.

The present invention 1s therefore based on the

object of providing an 1inexpensively producible flow meter
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which, on account of accurate measuring results even at the

smallest rates, can be used universally.

The invention provides flow meter having a rotor
which is arranged coaxially in a substantially cylindrical
passage, i1s mounted rotatably and is provided with curved

blades, and a helical diffusor which is arranged 1in the

passage coaxially upstream of the said rotor for dividing up
the medium flowing through the passage into part-streams and
for generating a swirl in order to set the rotor in rotation
by impingement of its blades on their concave side, as well
as having means for signal generation which interact with
the rotor and are arranged outside the passage,
characterised in that the blades have a full surface area
and in that the rotor has a cylindrical ring which 1is
arranged coaxial to the rotor spindle, surrounds the blades
and on which the latter are anchored by their outer ends,
said ring having markings arranged circumferentially

distributed on its outer circumferential surface.

The use of a ring on the rotor in combination with

the impingement of the curved blades on their concave side
brings about an increase in the response sensitivity. The
cause for this is likely to be an approximately complete

utilisation of the kinetic energy of the flow of which the

throughput is to be measured. This takes place Dby

preventing a radial flow-off in the blade region. 1In this
case, due to the rigid anchoring of the blades, the ring can
also be used for stiffening the said blades at their outer
ends. This allows the blade mass to be reduced without
reducing the impinged surface area. The overall mass of the
rotor consequently does not experience any increase due to

the ring.
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The ring is expediently designed 1n one pilece

together with the blades and the rotor spindle, which

benefits both the stiffness and the reduction 1n mass.
Moreover, a rotor produced in one pilece allows corresponding

assembly costs to be avoided. According to a preferred

further development of the flow meter according to the

invention, the counting or measuring signals are obtained by

scanning the outer surface of the rotor ring, provided with
markings. Since the flow meter consequently does not have
to keep a beam path clear for a light barrier, the form of
the rotor is simplified. The universal applicability of the
flow meter is further increased inter alia by the fact that
the medium does not have to be transparent. Apart from

this, virtually any number of signals can be generated per

revolution.

Further details and advantages emerge from the
following description, in which an embodiment of the flow
meter is described in more detail purely by way of example

with reference to the drawings, 1in which:

Fig. 1 shows a longitudinal section through a flow

meter, on a scale enlarged approximately ten times.

Fig. 2 shows a cross-section through the flow

meter along the line 1-1 1n Fig. 1.

The flow meter has an inner housing 1, which 1is of
a tubular design, preferably consists of a plastic material
and can be connected at both ends to hose lines. A liquid

medium flows through the inner housing 1 1in the
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direction of the arrow 2 from right to left. In the
cylindrical passage 3 of the inner housing 1 there 1is
arranged a diffusor 4, designed as a multi-thread screw
or worm. An axial core 5, from which the threads 6 start,
is extended forwards on the onflow side into a stream-
lined body 7. This diffuser divides the inflowing medium
up into various part-streams, which thereby receive a
swirling motion and are accelerated. .

Arranged downstream of the diffuser > is a rotor
8. The rotor spindle 9 is mounted with play on the onflow
side in a bore 10, formed in the core 5 of the diffuser
4. On the other side, the rotor spindle 9 is mounted,
likewise with play, in a bore 11 which 1is formed in a
narrow traverse 12, passing transversely through the
passage 3.

rastened on the rotor spindle 9 in axially
parallel position are three identical blades 13 which are
arranged circumferentially distributed and are curved
over their radial extent about one or more, exclusively
axially parallel axes of curvature. The thin-walled
blades 13 have a full surface area and, in the exemplary
embodiment represented, have an axial extent which
remains constant over the radial extent. The ends of the
blades are fastened on a cylindrical ring 14 coaxial to
the rotor spindle 9. The ring 14 represented is of the
same width as that of the blades 13, which corresponds to
an advantageous configuration. However, the axial extent
of the ring may be both greater than and less than that
of the blades. Similarly, an axially symmetrical
arrangement of the ring with respect to the blades is not
necessary. An arrangement in which the ring is arranged
offset in the axial direction in such a way that it
leaves the blades clear on one side and projects axially
over them to the other side may also be expedient. In any
event, the ring has a full surface area and end faces
lying in parallel radial planes.

The curvature of the rotor blades 13 is designed
in such a way that the latter are impinged on their
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concavely curved side by the helical flow formed by the
diffusor 5.

In any event, the rotor, comprising rotor spindle
9, blades 13 and ring 14, is expediently designed 1in one
piece. Even with the thinnest-wall design of the blades
and of the ring, this produces high strength and dimen-
sional stability with the least rotor mass. At the same
time, such a one-piece rotor can be produced with a
relatively simple mould in an injection process, for

example from plastic material, if the blades are curved

However, it 1is essential for the flow meter
according to the invention, or the dynamic behaviour
thereof, that the configuration and/or arrangement of the
ring 14 on the rotor enforces a flowing away of the
medium in approximately axial direction and prevents any
radial flowing away, in particular at the radially outer
ends of the blades 13. Since clearance losses between
rotor and surrounding passage are consequently already
eliminated to a great extent, the flow energy of the
medium is retained completely for the impingement of the
blades. It has been shown that the impingement of the
blades on the concave side, together with the ring,
significantly increases the response sensitivity and
plays a part 1in increasing the measuring accuracy, in
particular at smaller flow rates.

The clearance between rotor-ring 14 and the inner
wall of the passage, which can be seen in the drawing, 1is
of course not shown to scale in its radial dimension and
in reality is very narrow. By means of an inwardly
protruding circumferential shoulder in the passage, which
shoulder is arranged before or, as shown, after the ring
(considered in the direction of flow, a flowing away of
the medium past the rotor is avoided to the greatest
extent.

If the ring 14 extends 1in particular less far
downstream than the blades 13, the inside diameter of the
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passage must be approximately the same there as the
inside diameter of the ring in order to avoid any radial

flowing away of the medium.
On the outer circumferential surface 15 of the

ring 14 there are formed or arranged a multiplicity of
markings 16 on a circular line at equal angular intervals
from one another. The markings are preferably depressions
worked into the surface during production of the ring;
colour markings are also possible. The markings 16 are
sensed when the rotor 8 is rotating by a light beam 17
directed against the outer surface 15 of the ring 14, for
example by a laser beam which passes from outside through
a window 18 in the inner housing 1 to strike the outer
circumferential surface 15 of the ring 14 in the region
of the markings 16 present there. When the rotor 8 1is
rotating, the 1light beam thus alternately strikes a
marking 16 and the annular surface between the markings,
and the light returned with varying intensity is focused
by a lens 19 arranged externally in front of the window
18 and fed via a glass-fibre cable 20 to a sensor 21.
From the signals thus obtained, the flow rate per unit of
time can be determined. The glass-fibre cable 20 1is
connected to an outside housing 22, which can be screwed
on and in which the 1lens 19 1is also exchangeably
arranged.

Devices for the emitting of a light radiator and
for the optical sensing of the reflected light pulses are
known. For example, the glass-fibre cable 20 may have
regions which are separate from one another in the
longitudinal direction, one of which conducts the light
beam directed against the rotor outer surface 15 and
passes the returned light pulses through the other region

to the optical sensor 21.
The advantage of this device is that, for the

generation of signals, it 1s not dependent on the
interruption of a light path and consequently allows a
closed ring without windows, completely covering over the
blades. Obviously this device does not allow the
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generation of a number of signals per rotor revolution
corresponding to the number of blades each having a

window, but the generation of a multiplicity of signals
corresponding to the number of markings present on the
circumference of the ring. The significantly increased
signal sequence allows the accuracy of the flow meter to
be increased in certain applications. It is likewise of
advantage that the flow meter described is also suitable
for measuring the flow rate of any non-transparent
medium. |
Together with the great number of signals per
revolution, the increased response sensitivity of the

low-mass rotor produces extremely accurate measuring
results in all areas of application.
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CLAIMS:

1. Flow meter having a rotor which is arranged
coaxlially 1n a substantially cylindrical passage, 1s mounted
rotatably and 1s provided with curved blades, and a helical
diffusor which 1s arranged 1n the passage coaxially upstream
of the said rotor for dividing up the medium flowing through
the passage i1nto part-streams and for generating a swirl in
order to set the rotor in rotation by impingement of its
blades on their concave side, as well as having means for
signal generation which interact with the rotor and are
arranged outside the passage, characterised in that the
blades have a full surface area and in that the rotor has a
cylindrical ring which 1s arranged coaxial to the rotor
spindle, surrounds the blades and on which the latter are
anchored by Eheir outer ends, said ring having markings
arranged circumferentially distributed on its outer

clircumferential surface.

2 . Flow meter according to claim 1, wherein the means

for signal generation includes light-beam focusing means as

well as an optical sensor for the generation of signals for

determining the flow rate.

3. Flow meter according to claim 1 or 2,

characterised 1n that the blades of the rotor are of an

axially parallel curved design and the ring of full surface

area extends over the width of the blades.

4 . Flow meter according to claim 2 or 3,
characterised 1n that the ring, the blades and the rotor

spindle are designed 1n one pilece.

5. Flow meter according to claim 3, characterised in
that the ring i1s arranged symmetrically with respect to the

blade width i1n axial direction.
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6 . Flow meter according to claim 2, characterised in

that the outer circumferential surface of the ring has a
multiplicity of colour markings thereon, arranged on a

circular line at equal angular intervals.

7 . Flow meter according to claim 2, characterised in

that the markings are designed as punctiform elevations.

8 . Flow meter according to any one of claims 2 to 7,
characterised in that the rotor is arranged in an inner

housing which 1s surrounded by an outer housing in which is
arranged a lens for focusing the light beam, and including a
connection for an optical-fibre cable, which connects the

flow meter to the optical sensor.

9. Method of measuring the flow rate of a medium

flowing through a passage, which medium sets in rotation a

rotor which 1s mounted rotatably in the passage and is
provided with blades, characterised in that a ring, which
surrounds the blade ends, is coaxial to the rotor spindle

and has markings arranged circumferentially distributed on

1ts outer circumferential surface, is impinged from outside
the passage by a focused light beam and the reflected light
pulses produced on account of the rotatingly moved markings
are sensed by an optical sensor, which emits suitable

signals for determining the flow rate.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS

S e e R R e S WA L R TETHATI ULl R T MO R AR X AT TR IEEEA IS K00 W PN L AN AN M anb I L0304 Y S ARSI ml M R Sl - KB IR AT e L 8 s s e



1/1

A
8

!
Y/ N2
S \&?‘\'52//////’11
¢
A 76
ALY
N\ %=
N2

II/M[/’/]”}}“/?“/Z NE 7/ /T II I 1L IE I 4H 4
-1 —— 1%
4% -
’///2’//[”////1//////_/1//[111//[/[/[
\
. NI
Fig.|

3 —
I /,.,A :
TIRNER
| o© o
rtﬁi\ Sk
D] SHF
|
{ <




G

s\\\\\ 52////)

PRV WV SN

; ‘IIIIIIIIIIIIIA

KNS
i‘\“\i

V7l // / //// él/////l///l//ﬂ

\\\ [N ’V/Il
\\>>////’

III/Z’/III/II////'
/N




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - abstract drawing

