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In the devices hitherto known for regulat-
ing the concentration of wet cellulosic mate-
rial for example, either a test portion or the
entire mass has been taken out and caused to
act upon an impulse member. This with-
drawal must be effected at the end of the pipe
through which the material is delivered, be-
cause the pressure in the preceding portions
of the pipe and in the neighbourhood of the

10 bumping apparatus that causes the material
to travel along the pipe,is so high that if an
outlet aperture for the removal of a test por-
tion were to be provided there it would be
liable to be choked owing to the accumulation

15 of material.

Under such circumstances also the water of
dilution has been supplied on the delivery
side of the pump, as a result of which, how-
ever, a sufficiently homogeneous mixture has

20 not, been obtainable. * Since, however, the
pump that pumps the material is an exceed-
ingly effective mixing device for water and
cellulosic material, attempts have been made
to introduce the water of dilution on the suc-

25 tion side of the pump and to take samples
directly upon the delivery side. This, how-
ever, has not hitherto been successful, on ac-
count of the fact that the distance between
the point of supply for the water of dilution
and the impulse member is too great to enable
regulation to be effected in a sufficiently rapid
manner and without oscillation.

The present invention relates to a process
and a device for regulating or indicating the
concentration of liquids with suspended ma-
terial. Tt is intended to enable the water of
dilution to be introduced directly upon the
suction side of the pump or the like and im-
pulses to be taken out directly after the pump
on the delivery side thereof, and independent-
ly of how high and how far the material is
then being transported by the pump.

The invention is based upon the following
principle, wet paper pulp being assumed as
an example. If a pipe is branched off from
the pulp pipe on the pressure side of the
pump and a portion of the pulp is conveyed
by this pipe under the action of a propeller
or other suitable member which may impart
50 to the pulp a uniform motion through the
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branch pipe and also a rotary motion in the
pipe, it will be found that according as the
concentration of the pulp is less or greater,
and the friction produced thereby is corre-
spondingly less or greater, the rotary move-
ment of the pulp is more or less energetic and
protracted. The higher the concentration,
the more rapidly does the rotary movement
of the pulp diminish, and conversely the
smaller the concentration of the pulp the more
energetic does the rotary movement become
and the longer does the pulp continue its ro-
tary movement during its passage through
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the branch tube. The relationship is the -

same if the pump is employed for the feed-
ing, and in the main pipe, on the delivery side
of the pump, a member such as a screw thread
is inserted. which can impart to the pulp an
energetic rotary movement. '

The higher the concentration of the ma-
terial delivered through the branch pipe, the
higher will also be the impulsive force of the
material upon an impulse member or check-
ing member introduced into the branch pipe.
Upon these conditions is based the possibility
according to the present invention of regu-

lating the concentratjon. If the concentra- -

tion of the material is so low that the differ-
ence between the impulsive effects within a
certain range of concentration is too small
to produce a sufficiently great deflection of
the impulse member, the energetic rotary
movement occurring at the said concentra-
tion can be utilized in the case of the present
regulating device. This can be done by ef-
fecting, in front of the impulse  member, a
throttling of the branch pipe so that through
the throttled passage a conical jet of the ma-
terial is passed. The structure of this jet is
then dependent upon the velocity of rotation
and accordingly upon the concentration of
the material in such a manner that the greater
the speed of rotation the more does the jet

-&pread out and the smaller is the portion of

the jet which strikes against the impulse
member and conversely, the lower the speed
of rotation, the more the jet becomes con-
centrated in passing the constrictivn and the

greater will be the portion thereof which

striles against the impulse member, and con-
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sequently the greater wilkbe the force acting
upon the impulse ‘meniber. The placing of
the impulse member and that of the con-
stricting device in relation to the position of
the screw propeller or the like must be capa-
ble of being regulated according to the va-

rious ranges of concentration of the ma-

terial.

Some constructional forms of a device ac-
cording to the invention are illustrated in
the accompanying drawings wherein

Figures 1 and 2 show one constructional
form. Fig. 1 showing the general arrange-
ment and method of working of the device,
while Fig. 2 shows on a larger scale a cross
section through the impulse device.

‘In Fig. 1, 1 denotes a tank for the material
of varying concentration, 2 an outlet pipe
therefrom, 8 a centrifugal pump inserted in
the pipe 2, and 4 the impulse device, which,
as will be seen, is inserted directly upon the
delivery side of the pump. The pipe 2 is
continued on the. other side of the pump to
the point where the material is used, a paper
machine for example, at which the material
is to have a constant concentration. 5 de-

notes a pipe for water of dilution which .

enters on the suction side of the pump 3.
According to Fig. 2, a branch pipe 6 leaves
the pipe 2, and in the pipe 6, near the inlet
end, is arranged a screw propeller 7, which
is driven by an electric motor 8. A rather
small ‘quantity of material passing through
the pipe line 2 is accordingly set in motion
by the propeller and constrained to pass
through the branch pipe 6. It is then re-
turned into the pipe 2. Under these circum-
stances the material is moved past an impulse
member 9, which according to Fig. 2, consists

‘of a resilient tube 10, in which is arranged

a metallic rod 11, which projects a little ways
out of the tube 10 at the end of the pipe 6
that opens into the said tube, while its op-
posite end also projects out a little way, and
is here provided with a contact 12 and con-
nected with an electric conductor 13. The
rod 11 is so arranged that when actuated, it
co-operates by the pressure of the material
with another contact 14, which is inserted in
an electric condtctor 15. The conductors 13
and 15 are portions of a circuit which 1s ac-

cordingly interrupted or closed when the’

contacts are out of contact and in contact
with one another respectively. The tube 10
is secured by one end to a non-resilient tube
16. Tf the pressure of the material acts-upon
the end of the tube 10 and of the rod 11 that,
enter the branch pipe 6, a bending thereof
oceurs in the direction of movement of the
material, which has the result that the end
of the rod 11 provided with the contact 12
moves against the contact 14, and, if the de-
flection 1s sufficient, closes the circuit. ‘When
the contacts 12 and 14 are brought into con-
tact. with one another owing to the concen-
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tration of the material being too high, a valve
o7 fitted into the discharge pipe 17 of the
servo-motor 18 is closed by the electric cur-
rent. By this means the piston 19 in the
servo-motor is raised, in which case a weight-
loaded wire 21 connected with the piston rod
20 ascends and displaces a controlling seg-
ment 22, which actuates a valve 23 i the
diluting water pipe, so that the valve 23 opens
and admits diluting water into the material
which is too thick. When the concentration
of the material has been sufficiently reduced
the tube 10 and the metal rod {1 return to
their initial position and the circuit 13—15
is interrupted. The members described are

“then actuated in the opposite direction, so

that the valve 23 is throttled again.

In those ranges where the concentration
of the material is low, the difference in the
impulsive effect upon the rod 11 for varia-
tions within the said ranges is insufficient to
produce the required effect upon the metal
rod 11 to close the circuit. In such cases it
is always possible to bring about a sufficient
impulse for this purpose by arranging &
throttling device in the branch pipe 6 in
front of the metal rod 11. This throttling
device is constructed according to the draw-
ing as a throttling flange 24. Since the ma-
terial, at the concentration in question, is set
into comparatively energetic rotary move-
ment, and maintains this movement, the re-
sult is produced by this throttling device
that the material is forced through in the
form of a jet 25, the force of which varies ac-
cording to the speed of rotation. If the rota-

tion is rapid, which is the case when the con--

centration of the material is rather low, the

jet spreads out so that only a rather small

portion thereof strikes against an impact
disc 26 on the metal rod 11, thereby produc-
ing a rather small deflection of the opposite
end of the rod 11. At a lower speed of rota-

“tion of the material, which corresponds to a

higher concentration thereof, the jet is more
concentrated. A more powerful 1mpact ac-
tion occurs upon the disc 26. By this means
a-closure of the circuit at 13—15 is produced,
with the result indicated above.

The invention is of course not limited to

the constructional forms shown, as the vari-

ous members thereof may be modified. Thus
for example it is not necessary to employ a
screw for setting the material in cireulating
and rotating motion. Tt would be possible
for example to set it in continuous motion
by means of a pump and to employ a sepa-
rate member for bringing about the rotary
movement, such as a fixed screw thread for
example. Thus according to Fig. 1, the
pump 3 may be employed as an impelling
member if upon the pressure side thereof a
fixed serew thread or the like is inserted in
the pipe 2. In this case no branch pipe need
to be used. Similarly some member other
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than the member 10, 11, shown by way of
example, may be employed for receiving the
impact effect. :

I claim: ‘

L. A process for automatically regulating
the concentration of substances suspended in
liquids, consisting in imparting to the ma-
terial to be regulated a forward rotary move-
ment, and constraining the material while
80 moving to actuate an impulse member, by
direct impact action in the case of higher
concentrations or by an impact action brought
about by the rotary movement in the case of
lower concentrations, the impulse member,
when sufficiently actuated, setting in opera-
tion a member which effects the desired reg-
ulation of the concentration of the material.

2. A process for automatically regulating
or indicating the concentration, of substances
suspended in liquids as claimed in claim 1, in
the case where the material is of such low
concentration that the difference in the im-
pact action for various concentrations with-

in a certain range of concentration is not suf-’

ficient to produce a sufficient deflection of the
impulse member, characterized by the feature
that the material set in rotation, by means of
a throttling device inserted in front of the
impulse member, is converted into a conical
jet, which at higher concentrations and slower
speeds of rotation occasioned thereby’ is
more strongly concentrated and can accord-
ingly exert a more powerful impact action
upon the impulse members than at lower con-

centrations, when the speed of rotation of the .

material is greater and the jet is more spread
out and accordingly only a portion thereof
acts upon the impulse member.

8. Apparatus for automatically regulat-
ing the concentration of substances suspend-
ed in liquids, comprising a main conduit for.
conveying the material to the place of con-

-sumption, a pump device in said conduit, a

branch pipe from said main conduit on the
pressure side of said pump, means for im-
parting a rotary motion to the material and
feeding it forward through said branch pipe,
an impulse member located in said branch
Eipe in front of said means, means controlled
y said impulse member for regulating the
supﬁly of a diluting liquid to the material
in the main conduit and a supply conduit for
such diluting liquid opening into the main
conduit on the suction side of the pump.

4, Apparatus for automatically regulat-
ing the concentration of substances suspend-
ed in liquids, comprising a main conduit for
conveying the material to the place of con-
sumption, a pump in said conduit, a branch
pipe directed from said conduit on the pres-
sure side of the pump and opening into the
main conduit at another point on said pres-
sure side, & continuously rotating conveyer
screw at the inlet end of said branch pi
for feeding part of the material from the

3

main conduit through the branch pipe and
simultaneously imparting a rotary move-
ment to the same, an impulse member lo-

cated in the branch pipe in front of the con- -

veyer screw, means controlled by said im-
pulse member for regulating the supply of
a diluting liquid in conformity with the mo-
mentary impact action on the impulse mem-
ber, which depends on the concentration of
the material, and a conduit for such diluting
liquid opening into the main conduit on the
suction side of the pump.

5. In an apparatus according to claim 4,
the provision of a throttling member in the
branch pipe between the conveyer screw and
the impulse member, said throttling mem-
ber being adapted to convert the current of
material into a jet, which at higher concen-
trations and consequent lower speed of ro-
tation of the material becomes more com-
pact thereby -exerting a higher impact ac-
tion on the impulse member than at lower
concentrations of the material and conse-
quent higher speed of rotation during greater
spread of the jet causing a feebler impact
action on'the impulse member. :

6. Apparatus according to claim 4, where-
in the impulse member comprises a rigid tube
attached to the branch pipe and opening into
the same, a resilient tube located within said
rigid tube and extending with its inner closed
end for a distance into the branch pipe, a
metal rod extending through said resilient
tube, its inner end extending beyond the re-
silient tube a further distance into the branch
pipe, while its opposite end extends for a
distance beyond the outer end of the resilient
tube, a contact of an electric circuit being
located at a distance from the last mentioned
end of the metal rod, so that, when sufficient
impact action is exerted on the inner end of

“the metal rod by the material in the branch

pipe, the outer free end of said rod is moved
thereby closing the electrical circuit and put-
ting into operation the members used for
regulating the supply of diluting liquid to
the material conveyed through the.main
conduit. ‘

In testimony whereof I have affixed my
signature hereunto.

. TORSTEN KALLE.
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