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(57) Abstract: A mixing apparatus, such as a mobile concrete mixer, has a frame (12) supported on wheels or tracks (14), a hopper
(12) mounted on the frame having a plurality of compartments (34, 36, 38) for solid components, a mixing station for mixing the
components, conveyor means (40, 58) for transferring the solid components to the mixing station and a tank (62) for liquid (e.g.
water) located under the hopper (18) between opposed wheels (14) on either side of the mixer. Location of the tank under the hopper

between the wheels allows for a more compact construction and lowers the centre of gravity of the mixer.
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DESCRIPTION

MIXING APPARATUS

The present invention relates to mixing apparatus and in particular, but
not exclusively, to mobile concrete mixers.

Numerous types of mobile concrete mixers exist which allow concrete
to be mixed on site. Most of these comprise a chassis mounted on supporting
wheels.

Mounted at one end of the chassis is a water container and at the other
end of the chassis is a cement hopper. Mounted on the chassis between the
water container and the cement hopper is a pair of sand and stone hoppers.
A mixing station is provided on the side of the cement hopper remote from the
sand and stone hoppers. Sand and stone is gravity-fed onto a conveyor
which carries them under the cement hopper to a mixing station where water,
pumped from the container, and cement are added and mixed.

Examples of such concrete mixers can be found, for example, in GB-A-
2009608, which discloses a concrete mixer in the form of a trailer, and EP-A-
305150 which discloses a concrete mixer mounted on a truck.

The prior art mixers are generally arranged in an elongate layout, which
makes them too large to manoeuvre into certain locations.

The present invention seeks to overcome or alleviate the problems
associated with the prior art.

In accordance with a first aspect of the present invention, a mixing

apparatus comprises:
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(a) a frame having spaced-apart ground-engaging supports located on
opposite sides of the frame;

(b) a hopper mounted on the frame and having a plurality of
compartments for solid components;

(c) a mixing station;

(d) conveyor means for transferring the solid components to the mixing
station;

(e) a tank for liquid, located under the hopper between opposed
ground-engaging supports on either side of the frame.

By locating the liquid-containing tank under the hopper, between the
supports, the centre of gravity of the mixing apparatus is lowered and the
apparatus is considerably more compact as compared with the prior art
mixers.

Preferably, the spaced-apart ground-engaging supports comprise
wheels or tracks.

In this way, if the apparatus is transported with liquid, e.g. water, in the
tank, the location of the tank between the wheels or tracks on opposite sides
of the frame significantly reduces the effect of movement of liquid within the
tank as the apparatus is accelerated, decelerated and turns corners.

The tank may conveniently be located beneath the conveyor means.

Preferably, the tank is elongate.

Preferably, the conveyor means comprises a conveyor belt located at

the base of the hopper.
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Preferably, the compartments are formed from elongate parallel baffles
extending the length of the hopper.

Preferably, said hopper is divided into two side compartments, e.g. for
sand and stone respectively, and third compartment between the side
compartments, e.g. for cement.

Preferably, the third compartment has a floor or base above the base of
the side compartments, preferably directly above the said conveyor means.

Preferably, the mixing apparatus further comprises second conveyor
means, for transferring solids from the third compartment to the mixing station.

Preferably, the hopper is an elongate structure V-shaped in cross
section. Preferably, the mixing station is provided adjacent an end wall of the
hopper.

In one embodiment, the mixing apparatus is adapted to be trailed and a
connector means is provided to connect with the tow point on a vehicle.

In another embodiment, the mixing apparatus has tracks to move it
over rough terrain. The tracks may be powered.

In accordance with a second aspect of the present invention, a mixing
apparatus comprises:

(a) a frame having spaced-apart ground-engaging supports located on
opposite sides of the frame;

(b) a hopper mounted on the frame and having first and second side
compartments and a third compartment located between and above the first
and second compartments, the base of the third compartment being located

higher than the base of the first and second compartments;
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(c) a mixing station;

(d) first conveyor means for transferring solid components from first
and second compartments to the mixing station; and

(e) second conveyor means, separate from said first conveyor means
for transferring solids from the third compartment to the mixing station.

This results in a very compact mixing apparatus.

Preferably, the mixing apparatus further comprises a tank for liquid,
located under the hopper between opposed ground-engaging supports on
either side of the frame.

By locating the liquid-containing tank under the hopper, between the
supports, the centre of gravity of the mixing apparatus is lowered and the
apparatus is considerably more compact as compared with the prior art
mixers.

Preferably, the spaced-apart ground-engaging supports comprise
wheels or tracks.

In this way, if the apparatus is transported with liquid, e.g. water, in the
tank, the location of the tank between the wheels or tracks on opposite sides
of the frame significantly reduces the effect of movement of liquid within the
tank as the apparatus is accelerated, decelerated and turns corners.

The tank may conveniently be located beneath the first conveyor
means.

Preferabiy, the tank is elongate.

Preferably, the first conveyor means comprises a conveyor belt located

at the base of the hopper.
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Preferably, the compartments are formed from elongate parallel baffles
extending the length of the hopper.

Preferably, the base of the third compartment is located directly above
the first conveyor means.

Preferably, the hopper is an elongate structure V-shaped in cross
section. Preferably, the mixing station is provided adjacent an end wall of the
hopper.

In one embodiment, the mixing apparatus is adapted to be trailed and a
connector means is provided to connect with the tow point on a vehicle.

In another embodiment, the mixing apparatus has tracks to move it
over rough terrain. The tracks may be powered.

By way of example only, a specific embodiment of the present
invention will now be described, with reference to the accompanying
drawings, in which:-

Fig. 1 is a perspective view of an embodiment of mobile concrete mixer
in accordance with the present invention;

Fig. 2 is an end view of the concrete mixer of Fig. 1, looking in the
direction of arrow A in Fig. 1, but with the mixing auger omitted, for purposes
of clarity;

Fig. 3 is a side view of the concrete mixer of Fig. 1, looking in the
direction of arrow B in Fig. 1, with the mixing auger in a retracted position; and

Fig. 4 is a side view similar o that of Fig. 3, but with the mixing auger

lowered in its operative position.
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The mobile concrete mixer 10 illustrated in the figures comprises a
chassis 12 mounted on wheels 14, the wheels being mounted in pairs on
opposed sides of the chassis and each pair of wheels being covered by a mud
guard 16 (omitted from Figs. 2 to 4, for clarity). An elongate hopper 18 is also
mounted on the chassis.

The hopper comprises generally planar front and rear end walls 20, 22
and inclined side walls 24, 26. Parallel planar baffles 28, 28a, 30, 30a
extending along the length of the hopper between the end walls 20, 22 divide
the hopper 18 into two elongate side compartments 34, 36 and a third,
elongate, raised central compartment 38 between the side compartments.
The base of the central compartment 38 is at a higher level than bases of the
two elongate side compartments 34, 36. An elongate screw conveyor 40 is
located at the base of the central compartment 38 for displacing contents of
the compartment through a discharge head 42 located on the rear end wall
22. The third, central compartment 38 is also provided with a cover 44 to
which access may be gained by removabile lids 46, 48. The cover 44 itself is
removable, as indicated in Fig. 1. The side compartments 34, 36 are open
upwardly to allow easy filling and are covered with a large-meshed gauze 49
to prevent unwanted large objects from entering the compartments.

The discharge of products from the two compartments 34, 36 is
controlled by means of respective gates 50, 52 which are adjustable by
means of respective screw-threaded drives 54, 56 in the vertical direction.

An endless conveyor belt 58 is located beneath the outlets of the side

compartments 34, 36, below the lowermost wall of the central compartment 38
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and is adapted to transport material discharged from those compartments to a
mixing auger 60, as will be explained.

An elongate water tank 62 is located beneath the hopper, directly
underneath the endless conveyor belt 68 and between the wheels 14 on the
opposed side of the frame 12. The tank extends from the rear wheels 14
beyond the front wheels 14, to a position near the frontmost portion of the
frame 12, in order to shift its centre of gravity forward. A water pump (not
visible in the drawings) is provided in order to pump water from the tank to the
mixing auger, as will be explained.

Locating the water tank beneath the hopper, rather than at one end of
the hopper, improves the compactness of the mixer, since the tank is located
in a region which would otherwise not be used. In particular, discharge of
materials from the hopper relies on gravity feed and it would therefore be
impractical to locate the hopper where the water tank is situated. Location of
the tank 62 beneath the hopper between the wheels 14 on either side of the
frame 12 also lowers the centre of gravity of the mixer which facilitates
transport and reduces the effect of movement of water during transport.

The mixing auger 60 comprises a straight, elongate trough 64 of semi-
circular cross section, which is closed off at the end nearest to the mixer by
means of a semi-circular end wall 66. An elongate circular Archimedes screw
68 is rotatably located in the trough 64 and is rotatable by means of an electric
motor 70 mounted on the end wall 66.

The trough 64 is pivotally mounted with respect to the chassis by

means of two mounting arms 72, 74, each of which is secured to a respective
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side of the trough adjacent to the end wall, the other end of which is pivotally
mounted to the chassis 12. The trough 64 is pivotable between a stowed
position illustrated in Fig. 3, in which the trough extends vertically, and a
discharge position illustrated in Fig. 4 in which the trough lies horizontally. In
Fig. 1, adjustment of the position of the trough is by means of a wire winch 76
whereas in Figs. 2 to 4 adjustment is shown as being by means of a hydraulic
ram 78 extending between the chassis 12 and the mounting plates 72, 74.

The end of the mixing apparatus remote from the mixing station may be
provided with a tow bar 80, illustrated schematically in Fig. 3, by means of
which it may be towed from a vehicle.

In use, the side compartments 34, 36 of the hopper 18 are charged
with sand and aggregate (e.g. stones) respectively and the third central
compartment 38 is charged with cement. In order to mix concrete, the trough
of the mixing station is inclined to a position between the two positions
illustrated in Figs. 3 and 4, such as that shown in Fig. 1. The conveyor 58 is
then operated and the gates 50, 52 are adjusted which allows material in the
compartments 34, 36 to be discharged onto the conveyor 58 and into the
mixing apparatus. Simultaneously, the screw conveyor 40 of the third central
compartment 38 is operated to discharge cement through the discharge head
42 into the mixing apparatus and the water pump is operated to pump water
from the tank 62 into the mixing apparatus. The ingredients are fed into the
mixing trough 64 in a continuous fashion. The rotation of the auger 68 mixes

the materials continuously, providing a continuous flow of mixed concrete. The
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process can be stopped and started at will and when finished, the material
flow is stopped and the auger 68 can be lowered and emptied.

The invention is not restricted to the details of the aforegoing
embodiment. For example, the wheels 14 may be replaced with tracks in
order to facilitate use over rough terrain. If desired, the tracks may be
powered.

Moreover, although the motor 70 which operates the mixing auger has
been described as being electric, a hydraulic motor could be used instead.

Furthermore, although the described embodiment is mobile, it would be
possible to have a static apparatus, in which case the wheels 14 would be
replaced with ground-engaging support feet, the tank 62 being located

between opposed ground-engaging support feet on either side of the frame.
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CLAIMS
1. A mixing apparatus comprising:
(a) a frame having spaced-apart ground-engaging supports located on
opposite sides of the frame;
5 (b) a hopper mounted on the frame having a plurality of compartments
for solid components;
(c) a mixing station;
(d) conveyor means for transferring the solid components to the mixing
station,
10 (e) a tank for liquid, located under the hopper between opposed
ground-engaging supports on either side of the frame.
2. A mixing apparatus as claimed in claim 1, wherein the spaced-apart
ground-engaging supports comprise wheels or tracks.
3. A mixing apparatus as claimed in claim 1 of claim 2, wherein the
15 tank is located beneath the conveyor means.
4. A mixing apparatus as claimed in any of claims 1 to 3, wherein the
tank is elongate.
5. A mixing apparatus as claimed in any of the preceding claims,
wherein the conveyor means comprises a conveyor belt located at the base of
20 the hopper.
6. A mixing apparatus as claimed in any of the preceding claims,
wherein the compartments are formed from elongate parallel baffles extending

the length of the hopper.
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7. A mixing apparatus as claimed in claim 6, wherein the hopper is
divided into two side compartments and a third compartment between the side
compartments.

8. A mixing apparatus as claimed in claim 7, wherein the third

5 compartment comprises a floor or base above the base of the side
compartments.

9. A mixing apparatus as claimed in claim 8, wherein the floor or base
of the third compartment is located directly above the conveyor means.

10. A mixing apparatus as claimed in any of claims 7 to 9, further

10 comprising second conveyor means for transferring solids from the third
compartment to the mixing station.

11. A mixing apparatus as claimed in any of the preceding claims,
wherein the hopper comprises an elongate structure V-shaped in cross-
section.

i5 12. A mixing apparatus as claimed in any of the preceding claims,
wherein the mixing station is provided adjacent to an end wall of the hopper.

13. A mixing apparatus as claimed in any of the preceding claims,
further comprising connector means for connection with the tow point on a
vehicle.

20 14. A mixing apparatus comprising:

(a) a frame having spaced-apart ground-engaging supports located on
opposite sides of the frame;

(b) a hopper mounted on the frame and having first and second side

compartments and a third compartment located between and above the first
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and second compartments, the base of the third compartment being located
higher than the base of the first and second compartments;

(c) a mixing station;

(d) first conveyor means for transferring solid components from first
and second compartments to the mixing station; and

(e) second conveyor means, separate from said first conveyor means
for transferring solids from the third compartment to the mixing station.

15. A mixing apparatus as claimed in claim 14, further comprising a
tank for liquid, located under the hopper between opposed ground-engaging
support on either side of the frame.

16. A mixing apparatus as claimed in claim 14 or claim 15, wherein the
spaced-apart ground-engaging supports comprise wheels or tracks.

17. A mixing apparatus as claimed in any of claims 14 to 16, wherein
the tank is located beneath the first conveyor means.

18. A mixing apparatus as claimed in any of claims 14 to 17, wherein
the tank is elongate.

19. A mixing apparatus as claimed in any of claims 14 to 18, wherein
the first conveyor means comprises a conveyor belt located at the base of the
hopper.

20. A mixing apparatus as claimed in any of claims 14 to 19, wherein
the compartments are formed from elongate parallel baffles extending the

tength of the hopper.
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21. A mixing apparatus as claimed in any of claims 14 to 20, wherein
the base of the third compartment is located directly above the first conveyor
means.

22. A mixing apparatus as claimed in any of claims 14 to 21, wherein

5 the hopper comprises an elongate structure V-shaped in cross-section.

23. A mixing apparatus as claimed in any of claims 14 to 22, wherein
the mixing station is provided adjacent to an end wall of the hopper.

24. A mixing apparatus as claimed in any of claims 14 to 23, further
comprising connector means for connection with the tow point on a vehicle.

10 25. A mixing apparatus substantially as herein described, with

reference to, and as illustrated in, the accompanying drawings.
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