1 - CASE 154 0145 PROCESS AND APPARATUS FCR M XI NG* TV\D

LI QUIDS The invention relates to a process for mxing tWo |i-quids »
especi al | y a .cenent mxing water and a cenment additive, an apparatus for
~carrying out t he process and ‘the use of the process for the producRrd DRLQO
aeroconcreté. It is knowto use a jet punp for continuously m xing water
wth a cerrent additive to formm xing water, especially with an
aéroconcrete additive for the production of aeroconcrete, in which one

| i quitd,under pressure is forced through a nozzle to forma jet in a nixing
chanbﬁrz and where a second liquid is drawh by suction into thEAhAAHeILLS
However, no system has been devised to maintain a constant mnixture ratio.
-According to the invention there is provided a process for m xing water
froma pressurised pROGESSINDAPBARATISS FORMDING TWO LIGOWS form
(hereinafter "additTve“y—for—a—cementt+eus—eonposrtron—tnmatrxi ng chamber
conprising introducing, in the formof a jet, vvater under a first pressure,
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controll ed by regul ati ng neans regul at ed he pressure of the water, the
regul at i ngraeess Jocthepprogdugtion of &@m@Qﬁﬁ@KQ ment pressure transni ssion chanber
which i.s adapted to contain water in a first conpartnment and additive in a
second conpartnent, the conpartnents being separated by an expandable wall

such that ittigknowltetuseea je@bumo@éohﬁmmgmmﬁgmbmrrmm Aeenidneaaditive e form
pressurised water causin in afirst no of operation, the renoval of
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additive t:hambéhandwmd acseoadtlioeid istdrawh éyrsuctiog mbahbehamﬁee. Humsvérmo

further provides an a ratus adapted to be used in a, process as
- Iosystem ﬁas geeﬁ I[c)faevgls:e to mgll?lta(?n a constant mi?(ture ratlg

According to the invention there is provided a pi’ocess for mixing water from a pressurised '
source and an additive or admixture in liquid form (hereinafter "addi't_ive")' for a
cementitious composition in a mixing chamber comprising introducing, in the form of a jet,
water under a first pressure, which is above atmospheric pressure, and i_ntroducing the
additive under a second_pressuré between atmospheric pressure and the first pressure,
the amount of the additive that is introduced to the mixing chamber being controlled by
_ regulating means regulated by the pressure of the water, the regulating means comprising
k_, a two compartment pressure transmission chamber which is adapted to contain water in
| a first compartment and additive in a second compartment, the compartments being
separated by an expandable wall such that the relative volumes of the compartments may
be altered, the pressurised water causing, in a first mode of operation, the removal of
- water from the first compartment and the consequent drawing of additive into the second
compartment, and in a second mode of operation, the addition of water to the first
compartment and the consequent expulsion of additive from the second compartment to

the mixing chamber. ' | '

. The invention further provides an apparatus adapted to be used in a process as



2 ' CASE 154- 0145 her ei nabove descrl bed; corrprl 5| ng a
m xi ng chamber to which are conveyed pressurised watér and: additive;: -t he
addi tive being conveyed froma two conpartment pressure transm ssjon
chanber, the conpartnents being separated by an expandabl e wal | which
allows the relative vol unes of the'corrpartrrents to be varied, a first .
conpartment- bei ng adapted to contain water fromthe pressuri sed wat er and '
the a second conpartment adapted to contain additive or adnixture, water
reaching the conpartnent via a punp which may be used as a punp to renoy
water fromthe first conpartnment or as2a conduit to permt%@éi‘“t%l‘léntw’/
‘the conpartnent, the apparatus being operable such that, -in a first node of
operation, the punp is operable as a punp and renoves water fromthe first
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In a secon operat i on he purnfp 1's operable as a cohduit -and
per ni t watext and taddﬁmeerthaeaddlm being wonveyad fioom e dwe mamparkpent ipressure

additiye fromth C art t he m chanber a
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under mﬁueofewawmuma@ ofithié ebMmpafiments to au Retied; & &rdtcomstanRentassing’
the viscosities of the uids and an extrenely even pore structure of the -
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Sal 4 CQRRondModd oF opdration, the pump s operable 58 & Lofault and permits w water to
enterthe first compartment, consequently expelhng additive from the second compartment

to the mixing chamber.

lt' ié an advantage of the present invention that, since the liquids are introduced uhder
excess pressure, the mixture ratio is substantially independent of the viscosities of the
liquids and an extremely even pore structure of the aeroconcrete can be attained,
because of the constant mixing of the foam-forming additive to the water. In particular,
this ensures that a particular calculated desired. strength 'of-thé aeroconcrete can be
attained. | | - | | | o

In a preferred embodiment of the process of the invention, the pressure at mixing is-
independent of the length of pipe leading from the compartment to the point of mixing.

The additive is introduced into the second compartment (72) from a reservoir (46) by .
means of discontinuous filling and is displaced from the said compartment (72) by .
pressure derived from the water. The additive can either be pumped from the reservoir

(46) into the said compartment (72) or can be drawn thereinto by 'capillary action.



3 ' CASE 154- 0145 The two corrpartrrents (70 and 72) are
separated by an expandabl e wall (68) whereby in operatron the first
cofpartnent (70) is filled .with m xing water. and is expanded or contracted
by introduction or renpval of said water respectively, thereby changing the
voLume of the second conpartnent (72), and subsequent expansion of the
second conpartnent (72) allows additive to be drawn fromreservoir (46) and
subsequent contraction of the second conmpartnent (72) causes expul sion of
the ddditive to the m xing chanber (40). Preferably the expandabl e wall
separ‘&l«es the two conpartnents, such that3the second conpart n6xRE 154-0145
substantially surrounds the first conpartnent and pressure transm ssion
occurs by change in volunme of .the first conpartnent. Preferably, to filf

t he addit

e 2dch LTS b LOrag A sAD2) o Bbok byl éxehdtb (ol fe) whoroby
chanber ( msoperhaon itlre diestr ecrapargmeht (70}l is rfﬂedfwmrh mlkungswatem repet isnexpanded) or

d -causi d. | dt to.th
Second cofratien By dntuslion i BEovEL 8] B AR TREPAG VN B8R AIANI e
(68). PrejQuafel ?sz %‘&%H&tco‘?ﬁl i néﬁ’t gﬁ) ?pﬂssd.?d‘ééh%ﬁfj eRBaRsien [dtcthe second

separating wall mai nt I'n both conpartnents (70
and 72). mmpaemenh (aa)caﬂdwacmddm\tm to Vae dravemtfram, reseevoir (46)paodi suhsequent

“appar.at us_f X wat er and a addi tive addi
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transport¢ﬁgh@@kk Qve to the m xing chanber (40); iii) a two conpartnent
chanber (58), the first and second conpartnments (70 and 72) of which are

separated by an expandable separating wall (68); and iv) a punp (32)

{ angpor 1 FeiotaR el Sne RBRE WA Shperalds B CotRRHTERNS, 4yEh e the second

compartment substantially surrounds. the first compartment and pressure transmission .

occurs by change in volume of the first compartment.

Preferably, to fill the additive into the second compartment (72), water in the first
compartment is withdrawn by a pump action from the pressure transmission chamber (58)
thereby decreasing the volume of the first compartment (70) and causing the second
"quuid to be'drawn from a rese'rvoir (46) into the second compartment (72) of chamber
(58) by displacing the expandable wall (68). '

Preferably a constant pressure ratio is achieved across the separating wall (68) by
\_/ . maintaining only fluids in both compartments (70 and 72).

Further in accordance with the invention, there is provided an apparatus for mixing water
and a liquid additive ("additive") . | |
i) means (10) for transporting water to a mixing chamber (40);
ii) means (60) for transporting additive to the miXi_ng chamber (40);
. iii) atwo compariment chamber (58), the first and second compartments (70 and 72) -
of which are separated by an expandable separating wall (68); and
iv) a pump (32) connected to the first compartment (70) .
whereby the means (60) for transporting additive to the mixing chamber is connected to



4 _ ' CASE 154- 0145 the second corrpa:rt:rrent (72) of the
chanber (58), so that the additive located in the second’ conpartnent (72)

-

can be transferred to tlie mxing chanber. (40), in response to an increasée
in volune of the first - conpartment (70) that causes a dlsplacenent of the

- expandabl e separating wall (68) and a consequent decrease .in volunme of the .
~second conpartnent (72), thereby expelling the additive fromthe second
conpartment (72); the increase in volunme of the first conparstnment (70)
resulting fromfilling of water into the conpartnment (70) by passing the
wat er through a suction punp (32) [preferably into a pipe «mny'umwabﬂ@dqﬁﬁ
one end to the first conpartnment. (70) and at the other end ta the punp <
(32)] to the first conpartnment (70), the punp (32) being such as to allow
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means for transport’ing the Second |qU|d to the mXing ¢ s a
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t he t wsipednmahé Westiconipdhtmdat) (70) fprefepdtly mﬁtheuamaﬂdghhy baeksuaﬁanqgmdahb
(68) is forned as a bell ows conprising
pump (32) effecting removal of the water by suctlon from the first compartment (70) when

the pump is (32) is activated.
Preferably the pump isa_jét pump. .

Preferably the first compartment (70) is sealed except for means for introducing and
r'emov'ing the first liquid from the compar'tment (70). Preferably the second compartment
(72) is sealed except for means for introducing the second liquid into and dlschargmg the
second liquid from the second compartment (72). -

Preferably the means for transporting the first liquid to the mixing chamber (40) is a
* connector (10). As the first liquid is preferably water, this connector 10 is preferably
attached to the water mains. Preferably the means for transporting the second liquid to.
the mixing chamber (40) is a pipe (60) connecting the second compartment (72) to the
mixing chamber (40).' Preferably the two compartment chamber is a pressure transmitting
chamber (58), which is divided by a expandablé separating wall (68) into the two
compartments (70, 72) | | ' |

Preferably the expandable separating wall (68) is formed as a bellows comprising a



5 CASE 154- 0145 rubber - elastic- n&terraﬂ Preferably
the first conpartment (70) is connected in series with a smktchlng '
mechani sm (16), .t hrough pipe (78) of the jet punp (32). Preferably the jet
punp (32)* can be connected via swi t chi ng- nechani sm (16) to neans (10) for
i ntroducing+the first liquid into the mxing -chanber (40). Preferably two
counteracting one way val ves (54,64) are connected in series with the
outl et of the second conpartnment (72), one valve 64 which allows flow of

| i qui*d, from second conpartment .(72) via means (60) to the m xing chanber
(40)“and the other (54) allows flow of liguid fromthe reservoasy 483~G1a60
t he second conpartnent (72). Preferably the switching nechanism (16) is
formed by a four-way stopcock with a switching valve (18) having an

?‘"Shaped.ﬁ@%{ehy%&s&@ﬂﬁaﬁ@ﬁ'On action in the neans (pipe 60) for
e

~introduci Uid into the m xing chanber (40) is undesirable.
One reason is that when filling the conpartnent (72) with the second liquid

‘fromthe reservoir (4 2 the water_that is expelled fromthe first
conpar t neRteferadly theditst eemparment (7Q)Hs cpet'eqted i KRS With ARwitqhing mechanism

suction i lfi‘r?p wat er passed the point of the
entry int@ m md}f%’e\é\ﬁ’??wtggF'?‘f%)p 0 E)l e (60), the additive would -
unnecessarily be drawn up past the one way valve 64 and the shutter or
pressure-requl ating val ve ich would result .in uneyen, m Xin n a
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second compartment (72) via means (60) to the mixing chamber (40) and the other (54)

allows flow of liquid from the reservoir(46) into the second compartment (72).

Preferably the switching mechanism (16) is formed by a four-way stopcock with a
switching valve (18) having an x-shaped aperture.

Any suction action in the means (pipe 60) for introducing the second liquid into the mixing
chamber (40)'is undesirable. One reason is that when filling the'compartment (72) with_
the second liquid from the reservoir (46), the water that is expelled from the first

/ compartment (70) flows out through the jet of mixing chamber (40). If suction in means
(60) was to occur as the water passed the point of the entry into the mixing chamber (40)
of pipe (60), the additive would unnecessarily be drawn up past the one way valve 64 and
the shutter or pressure-regulating valve (66), which would result in uneven mixing.

~ Inapreferred embodiment of the invention therefore the mixing chamber 40 is designed
v so that water is injected into the mixing chamber and the additive is introduced to the
water at a point where no suction (that could arise due to the injection of water) occurs.
Examples of such a construction may be taken by modifying the jet pumps of p.172-183
of "Ullmann's Enzyclop&die der technischen Chemie", 4th edition, volume 3, 1973 (Verlag -



modi fication bei ng illustrated with reference to Fidure 8 in whiGh pipe
(60) is introduced to the chamber (40) at point (48). a di stance away from_
~the head of the jet 46. A further advantage of the invention igs that the
second liquid is transported under pressure w thout requiring outsidé
energy. A constant mixture ratio can be guaranteed in particular since the .
supply of the second |liquid takes place under pressure above atnospheric
and i s not -dependent on a level of suction, as is the case with-a jet punp.. *
- The process according to the invention is of particular use in the - .a}y o
“production of aeroconcrete or nortar ig which the first IiQ%%glgngg er~and
the second liquid is an additive for concrete. The |iquids en m xe - f
toget her are used as mixing water. In the production of aeroconcrete, the
additive is afoamforning agent- and the |iquids are subsequently passed .
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and this allows a particular cal cul ated desired strength of the _ '
aeroconcrete to be continously produced. An exanple of operation of the
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chanber 40 whereas the second is brought to the m xi ng chanber 40 from a
press transm ssi on cha .58.- The f.irst liquid is tap,water from-a
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aeroconcrete or mortar in which the first liquid is water and the second liquid is an
additive for concrete. The liquids when mixed together are used as mixing water.

. Inthe pfoduction of aeroco'ncreté, the additive is a foam forming agent and the liq'UIds are
subsequently passed through a series of foam forming elements such as a foam nozzle
prior to their use as mixing water. The use of the process according to the invention

~ enables an extremely even pored aeroconcrete to be attained, due to the constant ratio
of mixing of the foam-forming additive to the water and this allows a particular calculated |
desired strength of the aeroconcrete to be continously produced. = - -

An example of operation of the invention will now be described with reference to the
drawings in which Figure 1 is a diagram. of an apparatus set for filling the sec;)nd liquid
in compartment (72) of the chamber (58); | '

Figure 2 is a diagram of the apparatus according to Figure 1 set for mixing; and

Figure 3 is a diagram showing the modified mixing chamber 40.



resul tant mxture of mains water and foamformng additive can be enpl oyed
for exanple as mxing water for the production.of aerocencrete. Figures'1
and” 2. however. only show the el enents required for mixing. The

f oam produci ng el enents which are not illustrated are connected in series
wi t.h outl et 42. The apparatus of Figure 1 has a water pipe connector 10, to
whi ch are connected in sequence a stopcock 12 and a pressure-reduci ng val ve
14 to which a manoneter 15 is attached. The pressure-reducing valve 14 is
set for exanple at 2 bars. The pressure- reducing valve 14 is connected to
a fou\‘r?é—way stopcock 16 which acts as a swtching nechani sm togssd hs&-oaissh
swi tching val ve 18 which has an x-shaped aperture. The stopcock 16 can be
regul ated manual ly by a handl e 20. The four connectors of the stopcock 16

are desmm, 26 and 28. In Figure 1 which shows filling of
conpart additive, the switching valve 18 is positioned to
connect the connector 22 with connector 26 and connector 24 wi th connector:
-28. Conseguently, the outlet fromthe pressure-reducing valve 14 is joined

via the cbheapparatusillugiated inathe diaviag [is peeddo traixdwRaliquids,te fiishef shighis -
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The apparatus of Figure 1 has a water pipe connector 10, to which are connected in
sequence a stopcock 12 and a pressuré-reducing valve ‘i4 to which a manometer 15 is
- attached. The pressure-reducing valve 14 is set for example at 2 bars. The pressure-'
reducing valve 14 is connected to a four-way stopcock 16 which acts as a switching
mechanism, together with sWitching valve 18 which has an x-shaped aperture. The
stopcock 16 éan be regulated manually by a handle 20. The four connectors of the
stopcock 16 are designated 22, 24, 26 and 28. -

\_/  In Figure 1 which shows filling of compartment 72 with additive, the switching valve 18
is positioned to connect the connector 22 with connector 26 and connector 24 with
connector 28. Consequently, the outlet from the pressure-reducing valve 14 is joined via
the connectors 22 and 26 and via a pipe 30 to a water jet pump 32 for withdrawing water
from compartment 70. Non-return valve 34 prevents back-flow from pipe 30 by-passing
the pump 32 to pipe 38. The outlet of the water jet pump 32 passes via connecting pipe

v 36 which leads to connector 28 of the stopcock 16 and leaves stopcock 16 through
| connector 24 by means of connecting pipe 38 to a mixing chamber 40. The connecting
s pipe 38 creates a jét of liquid entering mixing chamber 40. '
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chanber 40. The second liquid 48 is stored in'p r éservoi 460 A
ary action pipe 50 with a filter 52 downstream of Saifd" pi pe and a

second nonretum val ve 54 are located in reservoir 46. The filter 52 and the
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nonreturn valve .54 are illustrated separately, aIthough t hese®
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connected to a pipe 56.. Pipe 56 connects operating chanber 58 acting as a
re transmtter with pipe 60 that is connected to the m xing chanber
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Valve 64 allows fluid to fl ow fromthe pipe section between junction 62 (of

50 and 56) and the mixing chamber 40 in the direction towards the
chanber 40. Pipe 56 contains a flow gauge 67. Further an-access’
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bed IB’ k{w Is?ngle IDthNG OPERATI ON of Conpartnent 70 with additive 48

" The capillary action suction -pi'pe' 50 is connected to a pipe 56. Pipe 56 connects operating

chamber 58 acting as a pressure transmitter with pipe 60 that is connected to the mixing.
chamber 40. Between the junction 62 and the mixing chamber 40, a nonreturn valve 64 |
is located in sequence with a préSS_ure-reQUIating valve on shutter 66. Valve 64 allows

fluid to- flow from the pipe section between junction 62 (of pipes 50 and 56)' and the

mixing chamber 40 in the direction towards the mixing chamber 40. Pipe 56 contains a

flow gauge 67. Further an access stopcock 65 is located between shutter 66 and the -
non-return valve 64. Stopcock 65 allows the pipe portion between the junction 62 and the
mixing chamber 40 to be washed through. | | |

The pressure transmission chamber 58 is sep'arated into two closed compartments 70

and 72 by bellows 68 forming an expandable separating wall. Compartment 70 is filled
with the first liquid (i.e.water) and the compartment 72 is filled with the second liquid {i.e
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the additive) 48. Chamber 58 is air-free. This enables direct transfer of pressure from t_he. o

first liquid in compartment 70 to the second liquid in compartment 72 to take place without _
any air or compressible gas interfering. Compartme'nt'70 is connected by a pressure.-'and

suction-pipe 74 and by a second stdpcock 76 to connector 78 of the water jet pump 32.

Further chamber 58 has a pressure release (blow out) valve 75 in case the pressure |



i -

The four-way stopcock 16 is shown in the "filling" p05|t40n (| . connector
22 connects to connector 26 and connector 24 connects to- connector 28). The
opetating container 58 is filled fromthe supply container 46 with the
additisve 48. To do so, the water originally fromthe mains is punped out of
cormpartment 70 in the direction of the arrow 44 via the water jet punmp 32
back to the four-way stopcock 16 and out of the apparatus through the
n1X|ng chanmber 40 which is-not in operation as a m xing chanber and nerely
serves as a conduit to the outlet connector 42. The water jet punp 32
cause’é&t he water to be drawn out of the f9rst conpartnent 70 CASE h®4-014S
operating container 58 past its connector 78 and through the pressure- and
suction- pipe 74. Due to the resulting contraction of the expandabl e wall
(bel I ows) 70 shrinks, and consequently the volune
of the see’g%gd%%ﬁg %ﬁﬁﬂagﬁ%ﬂeﬁph her eby draW| ng the additive 48 by -
'suction fromthe supply container 46 through the filter 52 and the second
nonret urn_val ve 54- |nt t he secon artnen 7 t he second
conpart e e ppeggationRf eﬁ%rﬁﬁsc‘grﬁ;% g8 8ad @a@ﬁﬁ@é\ae "F)’ng’e"?‘ﬂe st opcock
12 is closed. The four way stopcock 16 is then manually rotated to its

m xi ng position (i.e. connector 22 connects to connector 24 and connector

26 conneciy sFllLIdN&QREFRA'II'lQN of Gempagmeat Zp vitidadditive g 4see Figure Meady for
operation for the mxing procedure. ii) M XI NG OPERATION (see Figure 2)
St opcock 12 i's opened allowing mains water to flow from connector 10 to

connect or g fdlfr—vbi\?slfo Bbck‘% |§ éﬁﬂﬁﬁ% tHS"iHg® *E)obﬁlohru é. %dﬁ'eétd?@ﬂ%lﬁ‘lﬁéc%‘to
Wat er t herefore passe CASE 154- 0145 connect or

'24. Most mnneltsmrv%ﬁ endfqomectnr£4tmmm&cmm@mrp%a)ﬁhemnem@tmg Q@mlgmer 58 -

chaer, 488 Ry i BB LA % BEHBIV ORI, P b5 8 Gt o

act uat ed fromahb aMaihs & pampedtdut iof evhiparintdnt 70T tRE diredtionofi the 2@tow B4 via the
i operation as a jet punp and therefore acts as a conduit to connector 78 and

st opcock water uﬁtcm@np gR @@cm the ourway stepeockotfhand aetaf the apparatus through the
mixing chamber 40 which is not in operation as a mixing chamber and merely serv_es as

a conduit to 'the outlet connector 42.

The water jet pump 32 causes the water to be drawn out of the first compaktme__nt 70 of
the operating _contaiher 58 p_asf its connector 78 and through the pressure- and suction-
pipe 74. Due to the resulting'contraction of the expandable wall (bellows) 68, the first
t:ompartment 70 shrinks, and consequently the volume of the second chamber 72
~ enlarges, thereby drawing the additive 48 by suction from the supply container 46 through
. thefilter 52 and the second nonreturn valve 54 into the second compartment 72. As soon
as the second compariment 72 of the operating container 58 has been filled, the stopcock
12 is closed. The four-way stopcock 16 is then manually rotated to its mixing position (i.e.
connector 22 connects to connector 24 and connector 26 connects to connector 28 (see
Figure 2) and the apparatus is ready for 'operatidn for the mixing procedure.

. ii) MIXING OPERATION (see Figure 2)

Stopcock 12 is opened allowing mains water td flow from connector 10 to.connector 22
of the four-way stopcock 16 which is in the mixing position. Water therefore passes to
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pressure transm ssi on chanber 58. The additive is co:nsequienﬂ y d| spI aced
fromthe second conpartnent 72 through pipe 56 in theé difection of arrow
100 to the m xi ng chamber 40 where it is mixed with the mains water from
pi pe 38. The second nonreturn valve 54 prevents. flow back of additive into%
the supply container 46.. Second stopcock 76 should be closed when-the o~

apparatus is to be washed out with nmains water supplied via the.water pi pe - -

connector 10, either in the position "filling" or in the posisdion "mXxing'
of the four-way stopcock 16. Constant regul ation of pressure occurs sinceg
the two conpartnents 70 and 72 of the 1r essure transm ssi Oagh3RRed; 438 &5
not have any conpressible nedium (i.e. air or gases) present. This enables
.good control therefore of the mxture ratio of water and additive 46. The
m xture ratio i s not degendent on any |l evel of suction nqr &s)gem al |

the vieeactyr 24 Mast ofdbe wajer fiowg ¥ia the candecting pire 3 jrthembing gham er "
70, 71 41 E0 R RUAEY AR 4 FRRIEr SO walor SISncrar B T s t%”e”t

j unct i flows thmugh figst mmmwnwammymmumdam ailmmthe@atear tdiflomateciet anay
fromthe head o& h @t the jet w.ll Otﬂﬂé’ati'}%%é% suction effect at

t he poPWNPoP2NWVRICH(S 'WaﬂR%’ani RSt etRIMP;aNd thexefors acts; ag i cRNdyik o
chambego difbckdy 98%&5&@«:@& 78"iRoGER IS 74" ftito The | fitst bém‘gggh{é?h'ﬁﬂowl he

regul atlng means to cr an even mx of the water and Itive
CASE 1pressars trahamissionl chanmeoc& sTheo admtwemg cmseuqu{entbynwsniam dnons d¢hie

o < el PoRBthiant 72 i S she b bitedibhr ot 8RR IPRYS! weldiNRg e,
in thechfhBLPA0 WHeRé it |W:$?éd W\%Qhe%néﬂnéﬁﬁat@l‘ ﬁéﬁ%rﬁe Wﬂ‘h‘é sé"co%B%return

at mospheric pressure, and introducing the additive under a second pressur\eu
bet weevalve 54 prevents flow-back of addmve into the supply container 46.

Second stopcock 76 should be closed when the apparatus is to be washed "out with
" mains water supplied via the water plpe connector 10, either in the position "ﬂlhng" orin
the position "mixing" of the four-way stopcock 16. '

Constant regulation .of pressure occurs since the two cempartments 70 and 72 of the
pressure transmission chamber 58 do not have ahy compressible medium (i.e. air or
gasés) present. ‘This enables good control therefore of the mixture ratio of water and - |
additive 46. | | o |

The mixture ratio is not dependent on any level of suction nor éspecially on the viscosity
of the additive since the additive is expelled from compartment 72 by excess pressure
generated by the expansion of compartment 70. - '

Figure 3 shows the mixing chamber 40 in more detail. By locating the junction of pipe 60
with the mixing chamber 40 at point 48, a distance away from the head of the jet 46, the
- jet will not cause any suction effect at the point of mixing the water with the addmve that
enters the mixing chamber 40 through pipe 60. This ensures that mlxmg is controiled by
the regulating means to create an even mix of the water and additive. '



at mospheric pressure and the first pressure, t he *anount .of, the additive
that is introduced to the m xing chanber being contr’ol I-ed ‘by regul ati ng
rreans regul ated. by the pressure of the water, the regul ati ng neans
conprissing a two conmpart ment. pressure transm ssi on chanber which is adapted
to contain water in a first conpartnment and additive

conpartnent, the conpartnents being separated by an H“mmmm“mmnluch
that the relative volumes of the conpartnments may be altered, "thé *
pressvr Jjsed water causing, in a first node of operation, the renoval of

wat er ¥romthe first conpartment and the cepsequent drawi ng ofcaagdidd-¥€as

i Ato the second conpartnent,. and.in a second node of operation, the
~addition of water to the first conpartnment and the consequent expul sion- of
addi tive f_rLO‘nthe second conpartnent to the mXxing chanber. 2. An apparatus

adapted ed in a process according to claim1, conprising a m xing
chanber to V\/ni ch are conveyed pressurised water and additive the additive

bei ng conyeyadpisesss fb%omﬂﬁﬁ&\%ﬁgﬂtfﬂfnﬁﬁsfifésédﬂ@%m §§d1Q;% aharmeraddahﬁve or

conpartnments LD separ %)[/ n andab wal,,l ich.all Qus t he
rel ative vol u%rrleps The' co jal 1Rgrgihaste llufesf} CONpar tc%‘ﬁf‘titlous

bei ng adapt e§omBo bt ﬁ%t’é%x#%rﬁhﬁﬁbebr%ﬂﬁéé@ inhreduging g igedbgdform of
conpartment adapéted wat€dnuader addi fingd Oprédhurel Urvhichat B8 abaedi BgmbEFheric

conpar t ment }e@rgsgupg M, aﬁbr&aycﬁ% !ﬁsda@&av@ggndéxo d %%%ﬁ%weesfsufﬁ'eoaaw&n

first conpartnment or as a condult to enter

the appar at u?tB8?%eJGFFeP£SF§u’é%a?dt Elég firstaPresiremphihe AmoypE ot ﬁﬂ? aggitive
punp is oper &bkt &s imtpodpcedido sheveisingt ehafivenrbehag feargiroliedpar trgnlating

consequent | y pdpawi E}El atgidd V@y | pho f)f@ssﬁﬁ%o'lﬁ %@W&t@%m mh@mie'gﬁlat:?&‘cfod?éians'
node of operatlon ne %eﬁ? rpé)ar ? as _a con)ﬁ nand E f) whlc% 5
enter the fi FSFPESREN t 40) ecﬁﬂ"gﬁ’ | Y EEXPRTT i ﬁaas&ﬁl eroR f %’Pﬁ‘?rh is
~second Corrpalaldﬁﬁﬁ?dtt@ pﬁétaﬁrxwﬁgegmeflrst compartment and additive in a second
: compartment, the compartments being separated by an expandable wall ‘such

that the relative volumes of the compartments may be altered, the
pressurised water causing, in a first mode of operation, the removal of
water from the first compartment and the consequent drawing of additive
into the second compartment, and in a second mode of operation, the
addition of water to the first compartment and the consequent expulsion
of additive from the second compartment to the mixing chamber.

2. An apparatus adapted to be used in a process accotding'to claim 1,
comprising a mixing chamber to which are conveyed pressurised water and
additive, the additive being conveyed from a two compartment pressure
transmission chamber, the compartments being separated by an expandable

N\ ‘wall which allows the relative volumes of the compartments toibe varied,
a first compartment being adaptéd to contain water from the pressuriséd
water and a second compartment adapted to contain additive or admixture,
water reaching the compartment via a pump which may be used as a pump
to remove water from the first compartment or as a conduit to permit
water to enter the compartment, the apparatus being operable such that,
in a first mode of operation, the pump is operable as a pump and removes
water from the first compartment, consequently drawing additive into
the second compartmeht, and in a second mode of operation, the pump is
operable as a conduit and permits water to enter the first compartment,
consequently expelling additive from the second compartment to the
mixing chamber.



12 . CASE 154-0145 3. An apparatus aceording to Ckaim2'in
which the punp is a jet punp. 4. An apparatus accord] ng ito cla|m2 in_which
t he expandabl e separating wall is formed as a -bel i'si'ng .a’tubber” -
elastic material. 5. An apparatus according to cI 2 1in WhICh
conpartment is connected in series with a switchi ﬂ

.connects the first corrpartrrent with the suction isi mE'p 6 An
apparatus according to claim2 in which the punp can be bon"he(ﬁte I a

swi t chi ng mechani smto nmeans for introducing water into the m xing chan;b&r
7. An apparatus according to claim2 inhich the mxing cheafensiksoras
designed so that water is injected into the m xing chanber and the addltlve
is introduced to the water at a point where no suction (that could arise
due to heln ection_of wat C ess for mxing.water froma
pressur‘% s & &S’Fésgaﬁda%cr?réie 2Jt ?c')\g/e(%oarlm gm xt‘gt}lecq‘l %ﬁﬁﬁ % FoPnPFor Py -
cenentitious conposition in a m xing chanber substantially has here| nbef or e
descri bed an tdpgaaiatuenaecodime doxamalia andhownﬂwwm%xpandémapwaa&awang
for m xi ng,yaf Q15 ELOME Y &S BUL LGRS éo‘PrE& (G681 A0% %ﬁgg'l'%ﬁ%&caﬂﬁéﬁf 'n
liquid formtor a cenentitious conposition Ih a mxing c

substantially as herei nbefore described with reference to the Exanple

and/ or Sr aAw ngpparatus according to claim 2 in which the first compartment is

irst ~

connected in series with a switching mechanism which connects the flrst
‘compartment with the suction side of the jet pump.

6. An apparatus according to claim 2 in which the pump can be connected via
a switching mechanism to means for introducing water into the mixim&j
chamberxr.

7. An'apparatus according'to claim 2 in which the'mixing chamber is
designed so that_watei is injected into the mixing chamber and the
additive 1is introduced to the water at a point where no suction (that
could arise due to the injection of water) occurs.

8. A process for mixing water from a pressurised source and an additive or
admixture in liquid form for a cementitious composition in a mixing
chamber substantially has hereinbefore: descrlbed with reference to the
Example and/or draw1ngs

9. An apparatus for mixing water from a pressurised source and an additive
or: admixture in liquid form for a cementitious composition in a m1x1ﬁuﬁ
chamber substantially as herelnbefore described with reference to the
Example and/or drawings.




