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The present invention relates to the art of 
mixing a plastic mass in a liquid, and it has for 
its object to provide an efficient mixing method 
and an apparatus for'carrying the method into 
effect which may be applied especially where 
great quantities of plastic material and liquid 
have to be intimately mixed and the costs of 
mixing the materials must be kept low. 
According to the invention the desired mix 

ture is produced by feeding a string of the plas 
tic mass into a powerful jet or rapid stream of 
the liquid in such a manner as to cause the jet 
or stream to tear the string to particles and to 
bring along the particles thus torn loose ac 
cording as the string enters into the space of 
action of the jet or stream. 
The novel method may be used to particular 

advantage on such plastic masses which consist 
of solid particles held together by a small amount 
of liquid, for example plastic or moist clay, and 
it is intended primarily for mixing clay in Water 
for the purpose of producing a suspension, which 
may be applied as a binding agent on layers of 
sand, gravel and stone (macadam) on rods, start 
ing and landing ?elds for aircraft, open places 
and the like, or which may be used in the man 
ufacture of cement and porcelain or for other 
purposes. The method according to the inven 
tion may, however, advantageously be used also 
for mixing such plastic masses as asphalt, resin, 
pigmented pastes and the like with a thinner, 
as well as for emulsifying hydrocarbons in a 
liquid by using forrthe disintegrating jet the de 
sired liquid mixed with a suitable emulsifier. 
The invention will now ‘be described more in 

detail having references to the accompanying 
drawings, in which 

Fig. 1 shows schematically in vertical section an 
embodiment of an apparatus according to the 
invention for mixing clay with water, 

Fig. 2 shows on a larger scale a detail of the 
mouthpieces for the string of clay and the jet 
of water, 

Fig. 3 shows schematically in side view and 
partly in section a complete stationary plant for 
suspending clay in water, whereas 

Fig. 4 shows the plant according to Fig. 3 in 
top view. , 

Referring to drawing Figures 1 and 2, the moist 
clay which is to be mixed in the water is intro 
duced into a vertical feeding shaft l, which 
opens sideways into a vertical feeding chamber 
2, containing a feeding screw 3 which is driven 
from a motor or other driving means, not shown. 
The axial forces acting on the feeding screw 3 
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are taken up by a combined axial and radial bear 
ing 5 arranged in the detachable cover 4' of 
the feeding cylinder. The lower portion 6 of 
the feeding cylinder 2 tapers downwardly, end 
ing with a downwardly directed cylindrical ex 
truding mouthpiece 1, through which the plastic 
clay is spurted out in the form of a cylindrical 
string 8. The diameter of the extruding mouth 
piece may, by way of example, be of the order 
of magnitude of 5 centimeters, and the spurt 
ing velocity of the string may be about 11/2 meters 
per second. The screw’ 3 is in the nature of a 
pump for mixing and extruding the plastic un 
der pressure through the constricted mouth 
piece ‘I. 
Arranged around the opening of the extruding 

mouthpiece ‘I is a hollow ring 9, which ‘forms a 
pressure-chamber to which water of a high pres 
sure, for instance a pressure of 10 to 15 kg./cm.2 
or more, is supplied from a pump or other pres 
sure-water source, not shown. The pressure 
chamber ring 9 is provided on its inside with a 
slit-shaped downwardly and inwardly directed 
mouthpiece or nozzle opening l0, having a width 
of for instance one millimeter and a depth of 
for instance ten millimeters, through which noz 
zle water spurts out in the form of a powerful 
high-velocity jet of conical shape. Said jet strikes 
symmetrically from all sides on the string of 
clay 8 emerging from the extruding mouthpiece 
‘I and tears the string to particles according as 
the string emerges from the mouthpiece, said 
particles being immediately brought along by 
the water jet while mixing intimately with the 
water. The mixing ratio between the clay and 
the water is adjustable, in that the lower por 
tion of the, water nozzle l0 consists of an ad 
justable screw piece II, by the adjustment of 
which the amount of water may be increased or 
decreased. 
The jet, which now consists of a mixture of 

water, clay and possibly air, enters the upper 
vertical portion of a bent pipe I 2, in which the 
jet is forced to change its direction of move 
ment before it leaves the pipe through the lower 
vertical portion thereof. Larger particles pos 
sibly present in the mixture are deposited on the ' 
walls of the pipe, for example at the bends l3 
and I4, where they are retained by inwardly pro 
jecting spikes or other catching members, in 
order to be subdivided immediately thereafter 
into smaller particles under the action of the 
following masses of liquid, so that the jet which 
leaves through the lower mouth of the bent pipe 
l2 will consist of an ‘intimate mixture of water, 
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line particles of clay. and air. For the purpose 
of removing the air there is arranged below the 
outlet opening or the bent pipe l2 serving as a 
separator for larger particles an air separator in 
the form of an open vessel ll having evenly bent 
concave inner walls along which the clay sus 
pension rushes upwardly while giving off the air, 
iinally passes over the edges of the vessel and 
drops into a collecting tank II. This air sep¢ 
arator eliminates air bubbles by reversing the 
direction or ?ow oi the dispersion while expos 
ing it to the air. From the latter the clay sus 
pension, which is now relieved of air bubbles. 
may be pumped or transported in other man 
ner to the place 0! consumption. 
In order to facilitate the passage ‘of the plastic 

mass through the feed shait I liquid may be 
added to the plastic mass or the mass may be 

_ subjected to pressure. If desired, the powerful 
jet of liquid may be given some other shape than 
the shape of a conical shell, for instance the 
shape of a plane or bent disc which strikes the 
string of plastic materialtransversely of the di 
rection of the string and "cuts” the string to 
particles. The extruding mouthpiece for the 
string need not necessarily have a round open 
ing nor does it need to be directed downwardly. 
but it may have an opening shaped in some 
other manner, for instance shaped as a square. 
and some other direction, for instance a hori 
zontal direction. 

In the embodiment illustrated in, Figs. 3 and 4 
the extruding mouthpiece for the clay is built 
together with the nozzle for the liquid toiorm 
an enclosed jet unit which is shown schematical 
ly only at 2!. Into the extruding mouthpiece 
the clay is pressed by means of a gear wheel 
pump 2i, positioned vertically above the mouth 
piece. said pump being driven by means oi’- a belt 
and a gearing from a motor 22 the speed of 
which may be adjustable. To the gear wheel 
pump 2| the clay is supplied through a vertical 
feeding-in funnel 23, in which a sieve 24 for re 
moving stones and other larger solid particles is 
inserted. To enable adjustment oi‘ the amount 
of clay fed pro unit of-time through the extrud 
ing mouthpiece into the enclosed jet of liquid 
without having to change the speed of the gear 
wheel pump there is provided a return pipe 26, 
which connects the pressure side of the gearv 
wheel pump with its suction side and in which 
a regulating valve 25 is provided. Pressure 
liquid enters the nozzle through the pipe 21 from 
a centrifugal pump 28 which is direct coupled to 
a motor 29.‘ The mixture of clay and water ob 
tained leaves the mixing apparatus through the 
outlet pipe 30. Over a three-way valve 3i said 
pipe may be connected to either one of two pipe 
branches l2 and 33, which pass vertically up 
through the bottom of corresponding sediment 
ing basins 3| and 35, said pipe branches being 
provided at their mouths each with a de?ecting 
hub 3i and 31 respectively through which the 
jet of clay-suspension is de?ected downwardly 
towards the underlying basin. Each of the sedi 
menting basins II and 35 is provided with an 
over?ow 38 or 3! respectively over which the 
clay-slime, which is now relieved of larger solid 
particles, ?ows into a pump pit M. From the ' 
latter the clay-suspension is pumped by means 
of a pump ll to the place of consumption, which 
may be at a great distance from the clay mixing 
plant. For the purpose of reducing the wear, 
the pump ll is preferably provided with water 
lubricated bearings, to which clean water is'sup 

14 . 
plied under a pressure which exceeds the pres 
sureoi the slime of clay. _} 
The two sedimenting basins ll and II are in 

tended to be used alternately, so that when one 
| basin is in use, the other basin may be relieved 

of its bottom sediments. ‘ 
The liquid pump 28, which delivers pressure 

water to the nozzle, is intended in the ?rst in 
stance to be fed with clean water. As shown 
on the drawing there is, however, also a possi 
bility of ieeding the pump with clay suspension 
through a pipe 42 which extends from the out 
let pipe ll of the apparatus to a three-way valve 
44 provided in the suction pipe 43 0f the liquid 
pump. By suitably adjusting the three-way 
valve N, a regulation of the consistency of the 
clay suspension which leaves the apparatus may 

~ obviously be obtained within wide limits while 
maintaining a satisfactory homogeneity of the 

g0 mixture. Since the pump 28 is thus sometimes 
fed with‘ slime, it is preferably. just as is the 
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pump ll, provided with bearings which may be r , 
lubricated with water under super pressure. 
The pipe 42 may, of course, alternatively be 

25 connected over a three-way valve and a branch 
pipe to that sedimenting basin 34 or 35, which 
for the moment is in use, or else the pipe may be 
arranged to such clay suspension from the pump 
pit ll. 

30 
unit 20 there is provided a shut-off valve 45, 
which renders it possible to press clean water 
from the pump 28 to the gear wheel pump 2! for 
?ushing and cleaning purposes. ' ' 

The plant illustrated in Figs. 3 and 4 is in 
tended for stationary use, in that the mouth 
pieces for clay and water and the various ma 
‘chines are, arranged in a frame which is carried 
by runners 46 for erection on the ground, pref 

40 erably near the clay mine, the clay suspension 
produced being pumped from the mixing plant 
to the place of consumption. It is, however, also 

' conceivable to arrange the apparatus trans 
portable on a motor car or the like. the outlet 
pipe 30 being then preferably put in direct com 
munication with spreading mouthpieces carried 
by the car, through which mouthpieces the clay 
suspension, according as it is produced, is spurted 
onto the ground while the vehicle is moving. 
The invention is, of course, not limited to the 

embodiments shown, but various modi?cations 
are concievable without departing from the idea 
of the invention. Thus, the arrangements for 
removing larger solid particles and air from ‘the 

35 

be of‘ other kinds than those shown on the draw 
ings. when a clay- is used. which contains a 
large percentage of stone and other solid parti 
cles, said impurities may be removed in a sep 
arate apparatus before the introduction of the 
clay into the mixing apparatus. In some cases 
separting means may be ‘entirely dispensed with. 
Furthermore, there may be used for the shaping 
of the plastic mass to a string any other kind 
of shaping arrangement than that shown on the 
drawings, and in place of a mouthpiece or nozzle 
which produces a tree jet of liquid, some other 
arrangement for producing a jet stream of 
liquid of su?lcient rapidity may be used. Even 
other modi?cations are conceivable. 
We claim: 
1. An apparatus for producing a uniform dis 

persion of clay in liquid which comprises in 
combination an extruding mouth piece, means 
for extruding raw clay through said mouth 
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In the outlet pipe 30 below the disintegrating‘ 4 

mixture 01’ the plastic mass and the liquid may" 
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piece in the form of a coherent plastic string, 
means for compressing water under a pressure 
of the order of at least about 10 to 15 kg./cm.=, 
nozzle means for forming a concentric high-ve 
locity jet of said water and for directing it trans 
versely against said string of clay in such fashion 
that a substantially uniform mixture of clay and 
water is produced, a common housing for said 
extruding mouth piece and said nozzle provided 
with an outlet for said mixture, a conduit for 
receiving said mixture from said outlet and 
means in said conduit for temporarily retaining 
any undispersed clay particles. 

2. A method of making a dispersion of plastic 
material, such as moist clay, in a liquid such as 
water, which comprises feeding a coherent string 
of the plastic material into a powerful, high 
velocity jet of the liquid in such a manner that 
the jet disintegrates the string to particles and 
carries along the particles as fast as the string 
enters the space of action of the jet or stream. 

3. An apparatus for mixing a plastic material 
of the nature of moist clay with a liquid, which 
comprises a feeding chamber, an extruding 
mouthpiece forming a constricted exit for said 
feeding chamber, means for introducing said 
plastic material into said chamber, means in the 
nature of a pump mounted in said feeding 
chamber for compressing said plastic material 
and for extruding it under pressure through said 
mouthpiece in the form of a coherent string, a 
pump having a suction side and a pressure side 
for compressing a liquid under a pressure of the 
order of at least 10 to 15 kg./cm.", a nozzle mount 
ed adjacent said mouthpiece, said nozzle being 
fed by said liquid from the pressure side of said 
pump and being so constructed and arranged 
as to direct a high-velocity jet of the liquid 
transversely against said plastic string in such 
manner that said string is disintegrated to pro 
duce a substantially uniform mixture of plastic 
and liquid, and a pipe for recycling part of said 
mixture to the suction side of said pump to be 
mixed with the liquid passing to said nozzle. 

4. An apparatus for mixing a plastic material 
of the nature of moist clay with a liquid, which 
comprises a feeding chamber, an extruding 
mouthpiece forming a constricted exit for said 
feeding chamber, means for introducing said 
plastic material into said chamber, a pump hav 
ing a suction side and a pressure side mounted 
in said feeding chamber for compressing said 
plastic material and for extruding it under pres 
sure through said mouthpiece in the form of a 
coherent string, a valve controlled recycling pipe 
connecting the suction side with the pressure 
side of said pump to regulate the rate of extrusion 
of said plastic material, means for compressing a 
liquid under a pressure of the order of at least 
10 to 15 kg./cm.=, a nozzle mounted adjacent said 
mouthpiece fed by said liquid and so constructed 
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and arranged as to direct a high-velocity jet of 
the liquid transversely against said plastic string 
in such manner that said string is disintegrated 
to produce a substantially uniform mixture of ‘ 
plastic _and liquid. . 

5. An apparatus for mixing a plastic material 
of the nature of moist clay with a liquid, which 
comprises a feeding‘ chamber, an extruding 
mouthpiece forming a constricted exit for said 
feeding chamber, means for introducing said 
plastic material into said chamber, means in the 
nature of a pump mounted in said feeding cham 
ber for compressing said plastic material and for 
extruding it under pressure through said con 
stricted mouthpiece in the form of a ‘coherent 
string, means for compressing a liquid under a 
pressure of the order of at least 10 to, 15 kg./cm.2, 
a nozzle mounted adjacent said mouthpiece fed 
by said liquid and so constructed and arranged 
as to direct a high-ivelocity jet of the liquid trans 
versely against said plastic string in such manner 
that said string is disintegrated to produce a 
substantially uniform mixture of plastic and 
liquid, a common housing enclosing the extrud 
ing mouthpiece for the plastic and the nozzle for 
the liquid, an outlet conduit leading from said 
housing and a valve for controlling said outlet 
conduit; said valve being adapted, when closed, 
to force the liquid to pass backwardly through 
the extruding means for cleaning purposes. 

6. The process of claim 2 wherein said high 
velocity jet is a concentric jet, the coherent string 
of plastic being fed into the center of said jet. 

7. The process of claim 2 wherein said high 
velocity water jet is supplied by water under a 
pressure of at least about 10 to 15 kg./cm.’. 

8. The process of claim 2 wherein the disper 
sion of plastic formed by the high velocity jet is 
deaerated and then settled to produce a substan 
tial uniform dispersion. 

CARL IVAR FREDRIK HJORT. 
OSCAR VICTOR EMANUEL JANSA. 
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