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3,035,967 
PROCESS AND APPARATUS FOR REGULATING 
CONSISTENCY AND MÏNERAL FILLER CON 
TENT 0F PAPERMG STOCK 

Peter K. Sacksen, Keyser, W. Va., and Gene M. Correll, 
Covington, Va., assignors to West Virginia Pulp anti 
Paper Company, New Yerk, N.Y., a corporation of 
Delaware 

Filed June 9, 1960, Ser. No. 35,004 
10 Claims. (Cl. 162-191) 

'I‘his invention relates to the concurrent regulation of 
the pulp consistency and the mineral ?ller content of a 
paper machine furnish. While the problem of uniformly 
securing -a desired total consistency and at the same time 
providing ’a prescribed percentage of minera=l ?ller, is of 
interest even where virgin pulp is exclusively used, the 
inclusion of pulp trom broke in ‘a furnish presents a 
problem of particular di?iculty. Applications involvìng 
broke furnish will be used, therefore, for the purpose of 
illustration. 

In paper making there is inevitably a very considerable 
amount of broke. While pulp trom broke is inferior to 
virgin pulp, ’a considerable percentage of ‘broke ?bers 
can be used in most papers, the percentage_varying with 
the kind and quality of the paper requíred. The particu 
lar problem here under consideration is the inclusion 
of broke ?bers, including ?ller in the broke, in a paper 
furnish in whích ?ller is to be employed. ‚ 
The broke develops day by day, ‘and for obvious rea 

sons it must be disposed of, through utilization if pos 
sible, without unnecessary delay. Paper speci?cations 
vary from run to run, an important variable being the 
percentage of mineral ?ller speci?ed. The broke avail 
ab=le for use in ‘a current run may therefore contain a 
greater or lesser percentage of rnineral ?ller tiran that 
speci?ed for the current run. It is highly desirable to feed 
‘the auxiliary stream of broke pulp into the main stream 
of virgin pulp with a percentage of mineral ?ller content 
that will provide the combined stream of stock with a 
?ller content in accordance with the speci?cations for 
the particular run. 

In accordance with the present invention, care is taken 
to assure that before regulation the initial ?ber consistency 
of the broke pulp ‘Will be too high and that the initial 
mineral ?ller content will 'be too 10W, and automatic 
corrective means ‘are provided for thereafter concurrent 
ly reducing the ?ber consistency and increasing the min 
eral ?ller content of the broke pulp. It is a simple matter 
.to provide a broke furnish which is of an abnormally 
=high ?ber consistency. A broke pulp having ‘an initial 
de?ciency of mineral ?ller can be provided by adding 
to the broke pulp, if necessary, a su?‘icient quantity of 
virgin pulp having no ?ller in it. 'I'his can also be ac 
complished by washing the broke by running ‘the broke 
over ‘a conventional type of thickener after dilution of 
the‚broke. 
The required adjustments for bringing about the exact 

?ber consistency ‘and the exact percentage of minera-l ?ller 
required present a problem of some dif?culty. The ap 
par’ent viscosity of the pulp suspension is ‘a function of 
the ?ber consistency, i.e., of the ratio of ?‘oers to water. 
The apparent viscosity is not inc-reased, however, by ‘an 
increase of mineral ?ller, because the ?ller has a lubri 
cating eiîect upon the furnish. As the ?ller content is 
increased, therefore, the measure of ‘the apparent viscosity 
tends to The relatively constant. Since the ?ller in all 
instances constitutes but a minor ingredient of the furnish, 
perhaps of the order of 10% of the pulp on ‘a dry basis, 
no important inaccuracy results if the indicated apparent 
viscosity is taken as the actual measurement of the con 
_sistency. 
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2 
The mineral pigment is of substantially higher speci?c 

gravity than the suspension water, and therefore increases 
the average speci?c gravity of the suspension, the average 
speci?c gravity being substantially ‘a direct function of 
the proportion of mineral ?ller present at a constant ?ber 
consistency. It is possible, therefore, to’ measure the 
speci?c gravity of the '?owing suspension ‘and utilize the 
measurement to control the addition of mineral ?ller 
slurry to the suspensíon in such a way as to bring about 
the exact ?ller content desired. 

Since the water supplied for adjusting the ?ber con 
sistency aiîects the speci?c gravity of the furnish, and the 
water admitted as a part of the added mineral ?ller slurry 
atfects the ?ber consistency of the furnish, it is of prime 
importance that the viscosity measuring device and the 
speci?c gravity measuring device be so related to the 
?owing stream that each can perform its intended func 
tion without interference by ‘the other. 
To this end it is a feature that the water added in 

response to the apparent viscosity measurement and the 
slurry added in response to the speci?c gravity measure 
rnent are both added to the stream before the stream 
reaches either of the measuring devices. In this way all 
the water added under the in?uence of both the viscosity 
and the speci?c gravity measuring devices is taken into 
account by the apparent viscosity measuring device, and 
all of the same water as well as the mineral ?ller slurry 
added under the in?uence of the speci?c gravity measur 
ing device ‘are taken into account by the speci?c gravity 
measuring device. By the combination of the two measur‘ 
ing devices in the relation set forth, the broke pulp can. 
‘be brought to, and maintained at, a substantia-lly uniform 
consistency and ?ller content closely approximating the 
conditions speci?ed. 

Expressed otherwise, a primary aim is to secure in the 
end ‘a de?nite ratio of ?ller to pulp ?‘bers, but water is 
the common denominator. It is_important, therefore, 
that the ratio of ?bers to water shall be determined and 
controlled with reference to all the water that is to be 
added, and that the ratio of ?ller to water shall be de 
termined and controlled with reference to all the water 
that is to be added. 

Primary objects of the invention have to do with the 
contriving of practical methods ‘and means of achieving 
the-result indicated. ’ ’ ~ ‘ 

Other objects and advantages will hereinafter appear. 
In the drawing forming part of this speci?cation: 
FIG. 1 is a diagrammatic view shovving one practical 

and advantageous, illustrative system for adjusting both 
the ?ber’consistency ‘and the mineral ?ller content of 
broke furnish; ‚ ‘ 

FIG. 2 is a view similar to FIG. 1 showing a second 
illustrative system; 

FIG. 3 is ‘a view similar to FIGS. 1 and 2 but showing 
a third illustrative system; 
FIG. 4 is a diagram showing in somewhat greate‘r 

detail the viscosity measuring device of FIGS. 1 to 3; 
and 
FIG. 5 is ‘a diagram showing in somewhat greater detail 

the speci?c gravity measuring device of FIGS. 1 and 2‘. 
In FIG. 1 broke furnish is transmitted from a suitable 

source of supply, derived from the broke of a previou’s 
run or runs, and is pulped as usual with the object in view 
of salvaging for use all the ?bers ‘and all the ?ller of the 
broke. It is important from the standpoint of the present 
invention that the initial broke furnish have a higher ?ber 
consistency and a lower ?ller content than are speci?ed 
for the’current run. The ?rst requirement is readily met 
by limiting the proportion of water initially combined with 
the broke. The second requirement can be met either‚by 
the use of broke coutaining less ?ller than that cunently 
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prescribed, or —by adding a limited amount of virgin pul-p 
éontaining no ?ller to the bioke pulp suspen’sion, or by 
washing the ‘broke in a conventional thiclcener. 
‚. A conduit 10 transmits the broke furnish_ through an 
addition zone in which an’ addition point 12 is located‚ 
At the point 12 a water addition pipe 14 and a ?ller slurry 
’pipe 16‚ let into the conduit 10, the addition of water ‚and 
s’lurry being regulated as will be‘explained. 
‘The conduit 10 carries the furnish from the addition 

zone into a_ measuring zone in which the consistency is 
ascertainèd by a viscosity measuring device 18 and the 
minera’l ?l__le_r content is ascertained through a, speci?c 
gravity measuring device 01‘ ash detector 20. Details of 
‘the devices 18 and 20 will ‘be explained more fully at a 
s‘ubsequent point. For the present, it is noted that the 

, device 18 continually measures the apparent viscosity, 
and_ through the rneasurement obtained controls a water 
a_d_mis_sion valve 22 to admit the necessary water for pro 
duci’ng the presc‚ribed ?ber consistency. The device 20 
‘continuously measures the speci?c gravity and through 
‘the measurernent obtainecl controls the mineral slurry 
adrnission_valve 24t0 adrnit the necessary amount of slurry 
‚forproducing the prcscribed ?ller content. 

It is ar1v important point that both the consistency ad 
‚j-usting water and the ?ller adjusting slurry are added in 
advance of -both the measuring devices 18 and 20. The 
device 18, if operated independently of the device 20, 
could test the furnish as received, and could, through its 
in?uenoe on valve ‚22, control the addition of water to 
adjust the‘furnish to a prescribed ?ber consistency. The 
device 18‚ would be powerless, however, to control the 
‚?nal ?ber consistency if, atter passing the device 18, the 
furnish had a quantity of rnineral ?ller slurry added to it. 
Similarly, the device 20 could test the furnish independ 

‘ ently of 18, andcould, through its in?uence on valve 24, 
control_ the addition of mineral ?ller slúrry to produce a 
prescribed speci?c gravity and hence a prescribed mineral 
?l‚ler content. The device 20 would be powerless, how 
ever, to control the ?nal speci?c gravity, and hence the 
?nal ratio of ?ller te water, it a quantity of water were 
independently added Íor ‘ad-justing oonsistency after the 
fu.rnish ‘had passed the device 20. With the arrangement 
shown and described the water added by the valve 22 in 
iiuences the measu.rements taken by, and the control 
e?îects of, the devices 18 and 20, and the slurry added 
by the valve 24 in?uences the measurements taken by, and 
the control effects of, the dev-ices 18 and '20. 

Aiîter passing the devices 18 and 20, the adjusted broke ‚ 
furnish is combined With a virgin pulp furnish by a ratio 
‘?ow controller unit 26. The broke pulp furnísh enters 
~the unit 26 through the conduit 10 and the virgin pulp 
furnish enters the unit 26 through a conduit 28. The two 
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conduit 34. If desired, the speci?c gravity of the broke 
furnish in advance of the point 36 may be measured by a 
device like the device 20 and the valve 38 may -be con 
trolled automatically trom such device to admit the ?ller 
de?cient pulp in correctively vaíied amounts. 

In FIGURE‚ 2 a somewhat di?erent system is diagram 
matically shown. The system of FIG. 2 is generally like 
that of FIG. 1 and accordingly corresponding reference 
numerals have been applied to corresponding parts With 
the subscript a added in each instance. No detailed de 
scription of the unaltered parts will be given. 
As before, the =broke pulp is transm_itted through a 

conduit 10a past en addition point 12a. After the point 
‚12a the conduit 101; is formed With a U-bend 40 for mixing 
the furnish which reaches the point 12a With the added 
water and slurry. After ‚the U-bend the conduit 10a 
divides b_etween parallel branches 10ac and 1011)‘. An 
apparent viscosity measuring device 18a is located in the 
braneh 10a)‘ for controlling the water admission valve 22a 
and a speci?c gravity measuring device 20a is located in 
the branch 10m: for controlling the slurry adm-ission valve 
24a. In all ether respects the system of FIG. 2 is like that 
of FIG. 1. The branch streams are re-combined after 
passing the measuring devices 18a and 20a. 
The system of FIG. 2 retains the salient feature of mak 

‘ ing both additions adhead of both rneasuring instruments. 
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fufnishes, combined and blended in a prescribed and con- ‘ ’ 
trolled ratio are delivered as a ‚single stream ‘through a 
conduit 30 to the machine chest. ‚ 
‘ The arrangement of FIG. 1 as described is generally 
satisfactory. It depends, of course, upon the’ aecuracy 
of control whioh can be provided by the devices 18 and 
20. The accuracy of these devices is of a high order. 
The FIG. 1 arrangement is generally sound. in principle, 
‚and ít has ‘been found to Woi‘k in a practical and adven 
tageous manner. Because the sensíng element of the last 
r’neasuring device 20 follows ~the device 18, it is necessarily 
somewhat remotè front the addition point 12, and will not, 
therefore, ‘be as promptly responsive to changes of ‚initial 
?ller contentas it would be it located nearer to the point, 
12. It is not essentie] that both additions be made at’a 
common point, ‘so long as botîh additions are made ahead 
of the devices 18 and 20. . ~ ’ 

For assuring that the mineral ?ller’ content of the broke 
pulp arriving at the addition ‘point 12 will be less than 
that prescribed, a pipe 34 maybe connected to‘ let‚into 
the conduit 10 at a point 36 under control of a valve 
38. Pulp containing no mineral ?ller 01' a very 10W pro 
portion of mineral ?ller may be supplicd through the 
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‚In dividing the ‘broke stream for taking the measurement, 
the system of FIG. 2 improves upon the system of FIG. 1 
in that it does. not require the measuring devices to be 
disposed one after the other, and thereby enables both of 
them to be broughtas near to the addítion point 12a as 
v-may be desired. 

In FIG. 3 a furtber system is diagrammatically shown. 
The common features of FIGS. 1 and 2 are all retained. 
Accordingly, corresponding reference numerals have been 
applied to corresponding parts With the subscript b added 
‚in each instance, and no general detailed description will 
be g_iven. ‚After passing the common admission point 
.12b for water and mineral ?ller slurry, the furnish is de 
livere_d to the interior of the apparent viscosity measuring 
device 1812. The speci?c gravity measuring device 20b 
is associated with the apparent viscosity measuring device 
18b, and meas_ures the speci?c gravity of the furnish as 
the furnish passes through the device 18b. 

‘Ibis. arrangement is preferred over the others because 
both measurements may be taken at the same limited 
distance from the common adrnission point 1%, and this 
without dividing the stream. The àpparent viscosity 
measuring device l8b, moreover, itself includes an agìtator 
’vjvhich acts upon the entire stream and thereby maintains 
homogeneity’ of the furnish iîor specì?c gravityas well as 
appareht víscosity measurement. 
While the combination of apparent viscosity and spe 

ci?c gravity rneasuring devices illustrated in FIG. 3 is 
novel, the ‘separate instruments 18 and 20 as used in 
FIGS. 1 and 2 are of conventional construction and are 
designed, intended and commonly used for measun'ng and 
regulatíng ?ber consistency and ?ller content respectively, 
each apart from ‘and without regard to the other. 
The viscosity measuring device of FIG. 4 is a De Zurik 

consistenc’y regulator of the pipe line type as made and 
sold by the De Zurik Shower Company of Sartell, Minn. 
The De Zurik regulator as illustrated in FIG. 4 com 

prises a feeler agitator unit (not shown) suspended in a 
suitable ?ow-box 42 and driven trom above by a vertical 
shaft 44 of a motor 46, the motor being mounted on a 

With each slight change of the 
?ber consistency« of the stock coming to the regulator 
there_ is’a corresponding change in the torque required to 
rotate the agitator. This torque or rotative force is 
measured by means of an extremely sensitive pneumatic 
force balance transmitter mounted on the regulator base. 
Any slight change of’ torque is’ expressed in a change of 
output ai1‘ï pres’sure from the transmitter through a pipe 
48 to a controller recorder 50. The controller recorder 
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acts though a pipe 52 to contol the adjustment of the air 
operated dilution valve 22, to correct the rate of water 
addition, and thereby continuously to adjust the stock to 
the prescribed ?ber consístency. 
The speci?c gravity measuring device of FIGS. 1 and 2 

is an Ohmart speci?c gravity gage. The speci?c gravity 
control system of FIG. 1 is an Ohmart speci?c gravity 
control system as made and sold by the Ohmart Cor 
poration of 2236 Bogen Street, Cincinnati, Ohio. 
The Ohmart specì?c gravity control system as illustrated 

in FIG. 5 continuously measures the speci?c gravity of the 
?ow stream in the conduit 10. The measuring device in 
cludes a continuous pipe section ‘52 of the Same internal 
diameter as the adjacent portions of the conduit 10, said 
pipe section having two horizontal segments and an in 
tervening vertical segment, the vertical segment being 
connected to the horizontal segments through reverse 
90° bends of small radius. The speci?c gravity is meas 
ured as the stream ?ows upward through the vertical seg 
ment of the pipe section 52. The arrangement of the pipe 
as described is designed to avoid slow-down of the ?ow 
and resulting sedimentation in the measuring area, and 
to promote homogeneity of the furnish at that point. 
Below the vertical length of pipe 52 there is provided 

a capsule 54 which contains a source of gamma radiation, 
and above the vertical length of pipe 52 a measuring cell 
56 is provided, so that the measuring cell is eXposed to 
radiatíon from the source contained_ within the capsule 
‘54. The amount of radiation absorbed by the ?owing 
stream is a direct functíon of the average speci?c gravity 
of the stream, and, since the source radiation is constant, 
variations of radiation reaching the cell 56 are directly 
related to variations of speci?c gravity of the stream. 
The system includes a compensating cell 58 which may 

be used to suppress the effect of extraneous constants 
such as radiation absorption by the pipe well, etc.‚ al 
though such compensation is not essential. A standard 
potentiometric recorder-controller 60 is provided. The 
controller adjusts the setting of the val"e 24 for controll 
ing the rate of delívery of mineral ?ller slurry by the pipe 
14 to the conduit 10‘. 

Either of two sources of gamma radiation may be used. 
These are cesium-l37 and cobalt-60. Cesium-l37 has a 
long half life (33 years) and a low energy gamma radia 
tion (‚662 mev.) which is readily absorbed. Hence it is 
used where maximum instrument stability and sensitivity 
are required. Cobalt-60 has a relatively short half life 
(5.3 years) and much higher energy radiation (1.17 and 
1.33 mev.). Hence it is used where sensitivity and sta 
bility are less important than penetration ability. 
The source is mounted in a shielded bolder which 

serves both as a container and as protection for persons 
in the area. The amount of radiation absorbed by the 
?owing stream is a direct function of the average speci?c 
gravity of the stream. The amount of unabsorbed radi 
ation which reaches the measuring cell is therefore equal 
to the source radiation directed toward the measuring cell, 
less the sum of the radiation constantly absorbed by ?xed 
structure such as pipes and the radiation variably absorbed 
by the ?owing stream. 
The measuring cell 56 is of the type that couverts radio 

active energy directly into electrical energy. ‘It contains 
two electrodes which have di?i‘erent work functio-ns. 
These are separated by a ?lling gas. When the ?lling gas 
is forcibly ionized by exposure to nuclear radiation, posi 
tive ions are attracted to the electro-negative electrode 
and electrons are attracted to the electro-positive elec 
trode, and thus an electric current is spontaneously gen 
erated. _ 

The compensating cell 58 is of the ‘Same type as the 
measuring cell but is connected in series aiding relation 
to the measuring cell for cancelling out the radiation 
absorbing effect of ?xed structures. It is equipped with 
a small source of radioactivity which is mounted on an 
adjustable screw that project-s into a well in the cell. By 
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6 
adjusting the position of the radioactîve source, it is pos 
sible to alter the output current from the compensating 
cell, and thereby, depending on the circuit arrangement, 
to augrnent or cancel the output of the measuring cell to 
any ?xed extent desired. ’ 

In FIG. 5 the compensating cell is shown as in series 
aiding relation with the measuring cell, but th1's is simply 
illustrative. The net output is applíed to ‘an ampli?er 
indicator 59. The =ampli?er-indicator operates the re 
corder-controller 60 ‚and the valve 24 mechanically, pref 
erably pneumaticall)’. 

=In FIG. 3 the devices 18 and 20 ‘are combíned, the 
source 54b being placed at one side of ‘the ?ow box 4%, 
and the measuring cell 5‘6b ‘at the other side. Both the 
source 5% ‘and the measuring cell 56b are desirably, 
but not necessar-ily located above the level of the blades 
of the agitator unit. It will be observed that the agitator 
unit serves a dual function in this kind of organization, 
(1) it enters into the torque measurement, and (2) it 
maintains the homogeneity of the furnish stream for the 
bene?t of the density measuring device 2%. 

In all systems illustrated the consistency ‘and mineral 
?ller content of the main virgin pulp stream may be 
controlled in any conventional Way "or by means of the 
kind shown and described hereín, to meet the prescribed 
standards. 

While certain preferred embodiments of the invention 
‘have been íllustrated and described in detail, it is to be 
understood that changes_may be made therein and the 
invention embodied in other structures. It is not, there 
fore, the intention to limit the patent to the sp'ecí?c coni 
struction illustrated, but to cover the invention broadly 
in whatever form its principle may be utilized. 
We claim: 
1. The method of contínuously correctively adjusting 

the ?ber consistency of a pulp furnish and the mineral 
?ller content thereof to prescribed values which com 
prises transmíttíng a furnish stream which is initially of 
too high consistency and too low mineral ?ller content, 
?rst through a water and ?ller slurry addition zone and 
then through a measuring zone, in the measuring zone 
continually measuring the apparent viscosity of the stream 
vand controlling thereby the addition of water to the stream 
in the additíon zone for lowering the ?ber consistency, 
and in the measuring zone continually measuring the 
specí?c gravi-ty of the stream and controlling thereby the 
addition of -a mineral ?ller slurry to the stream in the 
addition zone for raising the mineral ?ller content, the 
procedure being such that ‘the added water and the added 
?ller slurry continually aíîect both measurements and 
thereby enter into the control of both additíons. 

2. The method as set forth in claim 1 in which the 
furnish stream is divided in the measuring zone into ‘a 
plurality of branches, the apparent viscosity measurement 
being taken in one branch and the speci?c gravity 
measurement being taken in another. 

3. The method as set forth in claim 1 in which the 
water addition ‘and the mineral ?ller slurry addition are 
elïected at a common addition point. 

4. The method as set forth in claim 1 in which the 
apparent viscosity and speci?c gravity measurements are 
made continuously ‘at a common point. 

5. The method of continuously correotively adjusting 
the ?ber consistency and the mineral ?ller content of 
__broke pulp to a prescribed ?ber consistency ‘and ‘a pre 
scribed mineral ?ller content, which comprises initially 
producing a broke pulp of ‘a higher consistency and ‘a 
lower mineral content than those prescribed, including 
‘in the broke pulp, if necessary, a quantity of vírgin pulp 
which is de?cient in mineral ?ller, transmitting said broke 
pulp ?rst through -a water ‘and ?ller addition zone and 
then through a measuring zone, in the measuring zone 
continuously measuring the apparent viscosity of ‘the 
stream and controlling thereby the addítion of water to 
the stream in the addition zone for lowering the ?ber 
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consísjtency,’ and in the measuring zone contínnonsly 
measuríng ‘the speci?c gr-avìty of the stream ‘and con 
trolling thereby the “additíon 0f míneral ?1ler slurry to 
the s_tream in the‚ addition zone for ‘raising the mineral 
?11er content te snbstantíally the desíred level, the pro-‚ 
cedure ‘being such «that -Ëhe added water =and the added 
?11er slurry contínnously =afïect both measurements ‘and 
thereby enter into the control of both additíons. 

6. Apparatus fo_r continnously correctively adjustíng 
the consístenqy of a ‚pulp ÎU‘I’?ÌSÌ‘L ‘and ‘the mìneral ?ller 
content there0f to’ prescríbed values which comprîses, in 
combín-ation, conduít means for transmittíng a strearn Ûf 
pulp which is initìal1y of tcpo high oonsístencyand too 10W 
mineral ?ller content, ?rst through ‘an ‘addít’i0n zone ‘and 
‚then through a mea‘snring zone, means in the measun'ng 
zone continuousîy measuring ‘the apparent vìscosíty of 
‘the stream, means in the addition zone -automatically re 
sponsíve to saìd measuring’ means ‘to add water ‘to the 
stream ‘at a rate determined by the measurement, means 
in the measuríng zone c_ontînucusly me’asuríng the speci?c 
gravity of the stream, and means in the addition zone 
automatically responsíve ‘to the speci?c gnavity measur 
íng means to add a slurry of míneral ?l_ler to the stream 
at ‘a rate deterrnín‘ed by the speci?c gravíty measu-rement 
‘for raisíng the míneral ?ller content, the construetion 
‘and arrangement being such that the =added water ‘angl 
the added ?ller S1IJI‘I'Y c0ntìnuously aíîect b0th measure 
ments ‘and thereby enter into the cont1’ol ‘of both ad‘ 
ditions. ’ ‚ 

7. Appar»atus ‘as set f01th in claim 6 in which the 
means for »adding water and the means for addíng míneral 

8 
?ller slurry ‚let into the oonduít means at snbstanti‘ally a 

’ common point. 
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8. Apparatns es setforth in claim 6 in whìch ‘the cen 
duit means is dìvided into branches in î:he measuring 
zone, the means for measuring the viscosíty being dis 
posed in 0ne branch and the means "Í01' measuring the 
specí?c grav-íty being dísposed in another branch. 

9. Apparatus as set forth in claim 6 in which the ap 
parent víscosìty ‘and specí?c gravity measuring devíces 
are dísposed in series wíth reference to the ?owing stream, 
so that the ent-ire stream passes ?rst 1hrough one of the 
measúring devices and then through the other. 

10; Apparatns as ‘set forth in claim 6 in which the 
apparent viscosity measuring device is dísposed to trans 
mit a portion, ‘at least, of the stream for viscosity measnre‘ 

’ ment, and ‘in which the specî?c gnavíty measuríng device 
í‘s assocîated with ‘the viscosity measnn'ng device to 
measnre the density of the furnish as it passes through 
the viscosity measnrìng device. 
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