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(54) Title: VANE PUMP

(57) Abstract

A vane pump (10) comprising a housing with at least one rotating hub (12, 14) having two vanes (28, 30, 40, 42). Each vane
(28, 30, 40, 42) reciprocates in slots (24, 26, 36, 38) in the hub (12, 14) and within the housing between a positive displacement por-
tion of rotation and a non-positive displacement portion of rotation.
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TITLE
VANE PUMP
DESCRIPTION
The present invention relates to a positive displacement

pump apparatus.

FIELD OF THE INVENTION

Pumps presently available are disadvantaged by a large size
needed to accommodate radial vanes for example. In
addition, pumps generally produce a rough or pulsing flow in
the fluid being pumped.
SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention there
is provided a positive displacement pump apparatus
characterised by comprising at least one rotating hub in
which two vanes are provided and a housing, each vane able
to move through the or each hub within thre housing between a
positive displacement portion of rotation and a non-positive
displacement portion of rotation.
Preferably, the pump apparatus further comprises a housing
within which the or each rotating hub is located. The
housing having guide means located therein to govern the
movement of the vanes through the or each hub.
Preferably, the vanes have provided on both upper and lower
edges at each end thereof an engagement means able to engage
the guide means of the housing.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described, by way of

example only, with reference to the accompanying drawings,

~in which:-
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2 Figure 1 is a top plan view of a positive displacement pump
3 apparatus in accordance with the present invention having
4 the top of the housing removed; .
5 Figure 2 is a cross sectional view of the positive |
6 displacement pump apparatus of Figure 1 through line A-3; .
7 Figure 3 is an upper perspective view of the positive
8 displacement pump apparatus of Figure 1 shown with the top
9 of the housing removed;
10 Figure 4 is a top plan view of the positive displacement
11 pump apparatus of the present invention when applied to a
12 water borne vessel as a propulsion system shown with the top
13 of the housing removed; and
14 Figure 5 is a top plan view of the positive displacement
15 pump apparatus of the present invention when applied to the
16 generation of gravitational radiation shown with the top of
17 the housing removed.
18 DESCRIPTION OF THE INVENTION
19 In Figures 1 to 3 there is shown a positive displacement
20 pump apparatus 10 comprising a first hub 12, a second hub 14
21  and a housing 16. '
22 The hubs 12 and 14 are disposed substantially vertically
23 within the housing 16 and are able to rotate about their
24 vertical axes. This rotation is aided by driving shafts 18
25 and 20, as can be best seen in Figure 2. Shafts 18 and 20
26 have provided thereon gears 22 that act to transfer :
217 rotational drive from shaft 18 to shaft 20. 2
28 The first hub 12 has a first vertical slot 24 and a second
29 vertical slot 26 passing therethrough. The slot 24 receives

30

PCT/AU92/00568

a first vane 28 and the slot 26 receives a second vane 30.
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The slots 24 and 26 perpendicularly bisect so as to disect
the hubs 12 into four vertical sections 32, as can be seen
in Figure 1. Each section 32 is joined to its neighbouring
two sections 32 by n-shaped bracket members 34 spanning the
slots 24 and 26.
The second hub 14 has a first vertical slot 36 and a second
vertical slot 38 passing therethrough. The slot 36 receives
a first vane 40 and the slot 38 receivers a second vane 42.
The slots 36 and 38 perpendicularly bisect so as to disect
the hub 14 into four vertical sections 32, asr can be seen in
Figure 1. Each section 32 is joined to its neighbouring two
sections 32 as described above.
Each vane 28, 30, 40 and 42 has an upper edge 44 and a lower

edge 46, as can be seen in Figure 2. Also, each has a first

~end 48 and a second end 50. At a point near the ends 48 and

50 on both the upper edge 44 and the lower edge 46 of each
vane 28, 30, 40 and 42 is located an engagement means in the
form of an upstanding pin 52. |

The pins 52 are received in a guide track for the vanes 28,
30, 40 and 42 in the form of a channel 54 and whose path is
indicated by dotted line 56 in Figure 1.

The vanes 28, 30, 40 and 42 are held partially within their
respective slots 24, 26, 36 and 38 upon rotation of the hubs
12 and 14. The movement of each vane, for example vane 28
follows a path to be described hereinafter.

In Figure 1 vane 28 is shown fully extended from the hub 12

in a positive displacement or thrust position with its first

end 48 sealing with the housing 16.

Positive displacement or thrust is maintained throughout a
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2 quarter of a rotation of the hubs 12 and 14 by each vane as
3 shown by the positions of vane 40, just entering positive
4 thrust and by vane 42, just leaving positive thrust.
5 At the end of the positive thrust portion of a rotation the
6 engagement of the pins 52 and the channel 54 draw the vane
7 28 through the slot 26. When the vane 28 is next in a
8 positive thrust position, one half a rotation since leaving
9 a positive thrust position it is the second end 50 thereof
10 that seals with the housing 16.
11 As the vanes pass through their respective slots the pins 52
12 pass under the bracket members 34.
13 in effect, in a single rotation of the hubs 12 there are
14 four positive thrust portions of that rotation. The first
15 by vane 28, the second by vane 30, the third by vane 28 and
16 the fourth by vane 30. This action results in a smooth non
17 pulsing flow of a fluid being pumped.
18 The non pulsing flow of fluid is also enhanced by the
19 contra-rotating nature of the hubs 12 and 14. The hubs 12
20 and 14, as shown in Figure 1, are preferably offset by 45°
21 in their rotation so as to ensure one vane on one hub is in
22 the middle of its positive thrust portion at the moment
23 vanes on the other hub are entering and leaving the positive
24 thrust portiomn.
25 The arrangement of hubs 12 and 14 ensures there is no
26 engagement between the vanes located therein. This allows
27 the positive displacement pump mechanism 10 to occupy
28 smaller places than vconventional pumps .
29 In Figure 4 therer is shown a propulsion apparatus 100 as may

30

be used on a water vessel 102. The propulsion mechanism 100

.,
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comprises two hubs 104 and 106 located in a housing 108
mounted on or in-built with the stern of the vessel 102.

The operation of the mechanism 100 is substantially similar
to that of the pump apparatus 10 and like numerals denote
like parts.

The hubs 104 and 106 rotate in opposed directions. The hubs
104 and 106 comprises vertical slots 109 and 110 in which
are received vanes 112 and 114 respectively. The vanes 112
and 114 have first ends 116 and 118 respectively, and second
ends 120 and 122 respectively. The vanes 112 ahd 114 each
have provided on upper and lower edges at each end thereof
pins 52. The pins 52 are received in the guide tracks for
the vanes 112 and 114 in the form of a channel whose path is
indicated by the dotted line 56.

The housing 108 has located near the vessel 102 fluid intake
passages 124. The housing 108 also has provided therein a
fluid expulsion passage 126 through which the pumped fluid
is expelled.

Each rotation of a hub 104 and 106 driven by an external
source comprises four positive displacement or thrust
portions. For example, in Figure 4 vane 112 is shown in the
middle of a positive displacement or thrust portion of the
rotation of hubs 104 and 106 generated by the sealing of its
end 116 with the housing 106. The following positive thrust
portion of rotation is generated by vane 114 and the sealing
of its end 118 with the housing 108. The following positive
thrust portion of rotation is generated by vane 112 and the
sealing of its end 120 with the housing 108.

In effect, in a single rotation of the hubs 104 and 106
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2 there are four positive thrust portions of that rotation.
3 The first by vane 112, the second by vane 114, the third by
4 vane 112 and the fourth by vane 114.
5 As in apparatus 10 the movement of the vanes through the
6 hubs is achieved by the engagement of the pins in the guide
7 track, shown in Figure 4 by dotted line 56.
8 Tt is envisaged that each vane 112 and 114 may have provided
9 therein a flexibly resilient member (not shown). The
10 flexibly resilient member may be compressed, or have energy
11 stored therein, as it moves toward the positive displacement
12 portion of rotation. As the vane moves through the positive
13 displacement portion the energy is not released. As the
14 vane exits the positive displacement portion of rotation the
15 flexibly resilient member decompresses and thereby releases
16 the energy held therein accelerating the vane through the
17 hubs 104 and 106 respectively.
18 In Figure 5 there is shown a mechanism 200 for the
19 generation of gravitational radiation. The mechanism 200
20 comprises a single hub 202 having slots 204 and 206 located
21 therein. The slots 204 and 206 perpendicularly bisect each
22 other dividing the hub 202 into four equal segments 208.
23 The hub 202 is located within a housing 210. The housing
24 210 has a positive displacement portion 212 and a hub
25 locating portion 214. Consequently, the hub 202 is located
26 eccentrically within the housing 210.
217 A vane 216 is received in the passage 204. A vane 218 is
28 received in the passage 206. Each vane 216 and 218 has a
29 first end 220 and a second end 222. Each end 220 and 222
30 has provided therein a flexibly resilient member, for



WO 93/08403 PCT/AU92/00568

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

-7 -
example a spring 224. It should be noted that the flexibly
resilient member may alternatively be a rigid member acting
as a resilient member because of an opposing electromagnetic
field.
As the hub 202 is rotated, for example by an electromagnetic
field generated by superconductors, the vanes are in turn
flung partially from their respective passages to collide
with the housing 210 at an impact point 226. It should be
noted that the term impact does not necessarily indicate
mechanical interaction of the vanes and the housing 210 but
may involve an electromagnetic field simulating impact
between the vanes and the housing 210.
During a single rotation of the hub 202 there will be four
impacts at the impact point 226. The first, as shown in
Figure 5 may be for example by end 220 of vane 216. The
spring 224 then acts to propel the vane 216 fully into the
passage 204. The second impact will be by end 222 of vane
216. The third impact will be by end 222 of vane 216. The
fourth by end 222 of vane 218.
The impacts may be harnessed to generate gravitational
radiation if the speed of rotation reaches a sufficient
speed. The impacts can disrupt electrons to create a stream
of gravitons in the direction of arrow 230. The stream of
gravitons may be harnessed to provide propulsion for ;\rarious
crafts and varied purposes, for example space travel.
It is envisaged that to reach the required speed of rotation
it would be necessary to suspend the hub 202 in a vacuum
using the electromagnetic field mentioned previously.

It is further envisaged that the impacts described above may
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2 be harnessed in a more obviously mechanical manner for
3 purposes such as the breaking of rocks in either a crushing
4 mill or a portable rock breaking apparatus.
5 Tt is still further envisaged that in the apparatus 10 and
6 apparatus 100 the vanes may be louvred. The louvres of the
7 vanes would be closed during the positive displacement
8 portion of rotation and open during the non-positive portion
9 of rotation. Such a construction may increase efficiency
10 by decreasing resistance by the pumped fluid.
11 It is further envisaged that the apparatus 10 or 100 of the
12 present invention may be easily applied to use as a flow
13 meter, wind turbine or water turbine. In addition, the
14 apparatus 200 may be applied to combustion engine technology
15 and to use in sex aids, for example vibrators.
16 Modifications and variations such as would be apparent to a
17 skilled addressee are deemed within the scope of the present
18 invention.
19
20
21
22
23
24
25
26
27
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CLATIMS
1. A positive displacement pump apparatus characterised by
comprising at least one rotating hub in which two vanes are
provided and a housing, each vane able to move through the
or each hub within the housing between a positive
displacement portion of rotation and a non-positive
displacement portion of rotation.
2. A pump apparatus according to Claim 1, characterised in
that the vanes are provided in two perpendicularly bisecting
slots in the or each hub.
3. A pump apparatus according to Claim 1 or 2,
characterised in that the movement of the vanes through the
positive and non-positive portions of rotation is caused by
engagement means on the vanes engaging a guide track in the
housing.
4. | A pump apparatus according to Claim 3, characterised in
that the guide track is a channel in the housing and the
engagement means is a plurality of upstanding i:ins provided
on the vanes.
5. A pump apparatus according to Claim 4, characterised in
that each vane has two ends and that each end has a pin
provided substantially thereat.
6. A pump apparatus according to any one of the preceding
clé.ims, characterised in that a single rotation of the or
each hub comprises four positive displacement portions of
roté.tion, a first hub causing a first and third portion and
a second hub causing the second and fourth portions thereby
constituting an alternating sequence.

7. A pump apparatus according to any one of the preceding
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2 claims, characterised in that there are two hubs arranged to
3 rotate such that they are offset by 45°, whereby as a vane
4 on one first hub is in the middle of positive displacement
5 two vanes on the other hub are entering and leaving positive
6 displacement respectively.
7 8. A pump apparatus according to Claim 7, characterised in
8 that each hub rotates in a different direction.
9 9. A pump apparatus according to any one of the preceding
10 claims characterised in that the housing is mounted to a
11 vessel and contains one or more fluid Vintake passages.
12 10. A pump apparatus according to any one of the preceding
13 claims, characterised by the vanes comprising a number of
14 louvres which are closed during the positive displacement
15 portion of rotation and open during the non-positive
16 displacement portion of rotation.
17 11. A pump apparatus according to Claim 1 or 2,
18 characterised in that a single hub is mounted eccentrically
19 in a housing, rotation of the hub is achieved through an
20 external driving force, wherein the vanes impact the housing
21 during the positive displacement portion of rotation.
22 12. A pump apparatus according to Claim 10, characterised
23 by each vane having provided at each end thereof a flexibly
24 resilient means acting to return the vane to the
25 rion-positive displacement portion of rotation after
26 impacting the housing.
27 13. A pump apparatus according to Claim 10 or 11,
28 characterised in that the impacting of the vanes occurs at
29 such speed so as to cause the release of gravitons from
30 impacted electrons and thereby produce directional
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2 gravitational radiation.
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