
WO 96/00640                                      PCT/AU95/00383 REPLACED
SHEETS   SG Title: APPARATUS FOR CEMENT BLENDING TECHNICAL FIELD The
present invention relates to cement blenders and more particularly to a
blender for mixing and 5   discharging a slurry of primarily dry cement 



particulates and water. BACKGROUND ART In conventional concrete mixing,
aggregates such as sand and stone are added together with cement powder 10
and water, and then mixed to form concrete.  Generally, the ingredients are
mixed either in a central plant mixer or in a rotating truck mounted bowl
mixer. 



It has been found, however, that mixing times are reduced by up to 30% if a
slurry of dry cement and water 15  is mixed before the aggregate is added.
In addition to    WO 96/00640 



-2 the shorter mixing times, this method results in a more homogeneous
mixture. Moreover, because the aggregate achieves a more uniform coating of
cement slurry a higher strength concrete is produced compared to that 5
produced by the conventional dry batch mixing method. For these reasons,
cement blenders have been 



developed for the purpose of initially mixing the dry cement powder with
water to produce a cement slurry, which is subsequently discharged into a
central or truck 10  mixer for the addition of aggregrate. Known cement
blenders typically comprise a mixing chamber containing a mechanism for
stirring the slurry, and a pump drawing from the bottom of the chamber to 



pump the slurry back into the top of the chamber until :.5  thoroughly
mixed after which the same pump is used to deliver the slurry to the
concrete mixer. However, blenders of this type are limited to mixing
slurries of a cement to water ratio of less than about 2:1. If a higher
ratio is attempted, for example 3:1, the slurry 20  becomes too thick to
interact with the stirring 



mechanism, which then rotates in a dead space within the thick slurry
mixture.  The slurry also sticks to the walls of the chamber and so cannot
migrate to the outlet. This in turn causes the pump to cavitate, 25
resulting firstly in possible wear and damage to the mixer, and secondly in
the bulk of the slurry remaining in the mixing chamber unable to be mixed
or discharged. 



WO 96/00640                                        PCT/AU95/00383 -3- This
problem can increase if other fillers are added to the cement particulate
which is common 



practice. For example, silica fume is used to increase the strength of the
final concrete mix and fly-ash is 5   used as a cheaper substitute for
cement particulate.  It is quite common to have 80% cement particulate and
10% by weight each of silica fume and fly-ash. Because these fillers have a
lower specific gravity than cement, their presence further increases the
particulate to 



10   water ratio of the slurry. Tests have shown that only about half of
the water added is needed directly for hydration of the cement, whilst the
remainder is required for reducing viscosity to facilitate pumping and to
increase the 15   workability of the final concrete.  Unfortunately
however, any increase in water content of the slurry or 



the concrete beyond the minimum requirement for hydration is inversely
proportional to the strength of the concrete finally produced.
Consequently, known 20   cement blenders, being unable to mix and pump
slurries having a cement to water ratio of more than around 2:1, are unable
to produce concrete having optimum strength characteristics. 



It is an object of the present invention to 25   overcome or substantially
ameliorate at least some of the deficiencies of the prior art.    -4 - 



[AMENDED PAGE] DISCLOSURE OF THE INVENTION According to a first aspect of
the present invention, there is provided an apparatus for mixing and
discharging a slurry consisting primarily of water and cement, said 5
apparatus comprising: a pressure vessel adapted to container slurry; and
agitating means disposed to mix the slurry within the pressure vessel; 



said pressure vessel including a first inlet adapted for connection to a
source of pressurised driving fluid, and a first outlet for discharge of
said slurry upon 10  pressurisation of the vessel by the driving fluid; and
wherein the agitating means includes an impeller disposed within the
vessel, such that rotation of the impeller causes the slurry to flow
downwardly from the impeller hence to be re-directed outwardly and upwardly
in a circulatory mixing action. Preferably, the vessel has vertical main
side walls and a lower conical section 



15 tapering inwardly to the first outlet disposed in the bottom of said
vessel. Desirably, the impeller includes a vertical drive shaft disposed
centrally within the vessel and at least one mixing element. The drive
shaft is driven by an --------------------    -16- 



CLAIMS: 1.  [AMENDED] An apparatus for mixing and discharging a slurry
consisting primarily of water and cement, said apparatus comprising: a
pressure vessel adapted to contain slurry; and 5       agitating means
disposed to mix the slurry within the pressure vessel; said pressure vessel
including a first inlet adapted for connection to a source of pressurised
driving fluid, and a first outlet for discharge of said slurry upon 



pressurisation of the vessel by the driving fluid; and wherein said
agitating means includes an impeller disposed within the vessel, such 10
that rotation of the impeller causes the slurry initially to flow
downwardly from the impeller thence to be re-directed outwardly and
upwardly in a circulatory mixing action. 2.  [AMENDED] An apparatus as
claimed in claim 1, wherein the vessel has substantially vertical side
walls and a lower section tapering inwardly to the first outlet disposed in
the bottom of the vessel below the impeller. 



15  3.  [AMENDED] An apparatus as claimed in claim 2, wherein the impeller
includes a substantially vertical drive shaft disposed centrally in the
vessel supporting at least one mixing element. 4.  [AMENDED] An apparatus
as claimed in claim 3, wherein the drive shaft is driven by an externally
mounted motor and gear box assembly. 20  5.  [AMENDED] An apparatus as
claimed in claim 4 further including a stuffing box assembly to prevent
ingress of slurry to the gear box assembly. 



6.  [AMENDED] An apparatus as claimed in any one of claims 3 to 5, wherein
the drive shaft includes two mixing elements each comprising a series of
mixing blades.    -17 - 7.  [AMENDED] An apparatus as claimed in any one of
claims 3 to 6, wherein the 



drive shaft includes scraping means adapted to remove cement slurry from an
inside surface of the vessel. 8.  [AMENDED] An apparatus as claimed in
claim 7, wherein the scraping means are 5 positioned to scrape the inside
surface near the top of the intended slurry volume. 9.  [AMENDED] An
apparatus as claimed in any one of the preceding claims, wherein the vessel
further comprises vibrating means to facilitate mixing and discharging the
slurry. 



10. [AMENDED] An apparatus as claimed in any one of the preceding claims,
10  wherein the vessel is suspended from load cells to isolate vibration.
11. [AMENDED] An apparatus as claimed in any one of the preceding claims,
wherein the vessel further comprises second and third inlets respectively
adapted to introduce water and cement into the pressure vessel. 12.
[AMENDED] An apparatus as claimed in claim 11, wherein each of the second
15 and third inlets includes a respective operable control valve. 



13. [AMENDED] An apparatus as claimed in any one of the preceding claims
wherein the first and second outlets include respective selectively
operable control valves to open and close the outlets. 14. [AMENDED] An
apparatus as claimed in any one of the preceding claims wherein 20 the
vessel comprises a second outlet adapted to vent air displaced from the
pressure vessel to atmosphere when the vessel is filled with water and
cement. 15. [AMENDED] An apparatus as claimed in claim 14, wherein the
second outlet 



includes a filter.    - 18 - 16. [AMENDED] An apparatus as claimed in any
one of the preceding claims including a trailer adapted to support the
apparatus for road transportation. 



17. [AMENDED] An apparatus as claimed in claim 16 wherein said trailer
includes two apparatus defined in any of the preceding claims. 5 18.
[AMENDED] An apparatus as claimed in claims 16 or 17 wherein said trailer
includes a diesel generator and an air compressor for powering each said
apparatus.    




