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APPARATUs RESPoNSIVE To THE viscos 
* T OFFLO MATTERIA 

Vincent V. Veenschoten, Erie, Pa, assignor to 
Northern Equipment Company, Erie, Pa, a 
corporation of Pennsylvania 

Application September 3, 1936, Serial No. 99,262 
(CI. 265-11) 4 Claims. 

In some industries, such as paper making, it 
is important to control the consistency or per 
centage offiberin the mixture offiberand Water. 
It has been found that the viscosity of the stock 
through certain ranges varies nearly in direct 
ratio to the consistency. Through other ranges 
there is a Wide divergence and that the torque 
necessary to rotate a revolving disk varies nearly 
in directratio to the viscosity. 
The present invention is designed to improve 

and simplify. Such an apparatus and to correct 
for the variations of the viscosity as the con 
sistency changes. 

In Some industries, Such as paper making, it 
is important to control consistency or percentage 
of fiber in the mixture of fiber and Water. It is 
common to move the stock through a conduit 
and to Vary the Water so as to maintain the 
amount of Water flowing With relation tothe 
fibrous material. Such flowing stock, however, 
varies Very materialy at different levels. It is 
important, therefore, in controlling the consist 
ency of the entire flow of material that the 
average Viscosity throughout all the levelsbe con 
sidered in obtaining a proper control for the en 
tire mass flowing. In obtaining this response to 
the average condition the present invention uti 
lizes a series of discs placed at different leves 
throughout the major portion of the material 
flowing and utilizes the variations in resistance 
to movement of the discs in the flowing material 
for effecting the control. In this regard discs are 
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of peculiar value in that they free themselves 
from or do not accumulate the fibrous material 
so as to change the response of the discs and the 
resistance to movement of the discs through the 
material and consequently the response to Such 
resistance in maintaining control. With Such an. 
apparatus a very accurate control may be accom 
plished. 
A preferred embodiment of the invention is 

illustrated in the accompanying drawings, as fol 
OWS: 
Fig. 1 shows an elevation of the apparatus 

party in section. 
Fig. 2 a section on the line 2-2 of Fig. 1. 
Fig. 3 a plan view of the apparatus. 
Fig. 4 an enlarged view of the motor for actuat 

ing the controlling means. 
A marks the container for the fluid material. 

2 indicates the fluid material Which is normally 
maintained at level A-A. The apparatus is 
mounted on a frame having side bars 3 and 
cross members è and 5. The frame is supported 
on cross-members 6 secured to the side members 
3 and to the sides of the container . A modify 
ing supply of liquidis provided in the pipe. A 
control valve 8 is arranged in this pipe, the Valve 
being of the common cylindrical balanced valve 
type. A fitting 9 is secured to the lower end of 
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che valve and to the cross member 5. A pipe O 
eXtends from the fitting 9 into the container, 
the lower end of the pipe being supplied with per-- 
forations. Il for delivering modifying fluid to the 
fluid material in the container, the modifying 
fluid being, in most cases, Water. The valve 8 
has a flange extension i 2 on Which a frame plate 
13 is secured. Frame rods 4 extend from the 
plate 3 andare secured to and support a motor 
cylinder 5. The motor cylinder is provided with 
a piston 6, and piston rod 17 extends from the 
piston througha gland 8, and is secured to a 
head Ta. A stem 7b extendsfrom the head I7a 
to the valve head 8a. The stem passes through 
a gland 9 on the valve. Thus the valve may 
be opened and closed through the action of the 
piston 6. , , 
Each end of the cylinder is provided with a 

port 20 leading to a valve chest2. 
A Valve 22 has controlling members 23-23, one 

for each port, these members being rigidly con 
nected, and is provided with a valve stem 24. 
Liquid under pressure is delivered from any con 
venient source to the valve chest through a port 
25, and the chest is provided with exhaust ports 
26, one at each end. With this valve mechanism 
it will be noted that when the valve is on center, 
both ports 20 are closed. Consequently the pis 
ton is locked through the closure of the ports in 
itS then adjustable position. With the valve 
moved in one direction or the other, liquidis ex 
hausted from one end of the piston and admitted 
to the opposite end of the piston so as to move 
the piston until the valve is closed. 
Alever 27 extends through the head 17a and is 

pivoted thereon by a pin 28. The lever 27 is 
pivotally connected by a pin 29 with the valve 
rod, 24. The upper end of the lever is connected 
by strap 30 with a pulley 3. . The pulley 3 is 
fixed With a field ring 32 of a motor 33. Thering 
is journaled on the rotor shaft 34 of the motor 
and the rotor shaft 34 is rigidly mounted in a 
stem 35. The stem 35 is journaled in ball bear 
ings 36. The ball bearings are mounted in a post 
3 secured to a base plate 4. The stem 35 hasan 
eXtension 38 Which eXtends down into the con 
taineri and into the material 2. 
A Series of discs 39 are arranged on the exten 

sion 38 and separated by distance spacingsleeves 
40 and a sleeve 4 over the top disc. These discs. 
are arranged at different portions of the material 
at different levels andare so distributed through 
Said levels as to substantially reflect the average 
condition of the flowing material. An inertia 
mass disc 5 is mounted on the rod 38 above the 
sleeve. il and a sleeve la is arranged between 
the inertia mass, and the inner part of the lower 
ball bearing 36. The Whole assembly is clamped 
up by a nut 42, at the lower end of the extension 
38. Conduit fittings. 43 are mounted on the 
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frame and wires 44 for the motor are carried 
through the fittings and to the motor. 
The pull of the field ring communicated 

through the strap 30 to the lever 27 is resisted by 
weighted lever 45 of fork form, the sides of the 
lever being pivoted by pins 46 at the sides of 
the cylinder. The upper end of the lever 45 is 
connected by a link 47 to the lever 27. A Weight 
arm 48 extends on an angle from the lever 45. 
A weight 49 is adjustably mounted by set screws 
49a on the Iower end of the lever 45, and a Weight 
50 is adjustably secured by set screws 50a on the 
arm 48. 
The motor is designed to run at a constant 

speed. The frictional resistance of the discs on 
the material varies With its viscosity. The re 
action pull of the field ring to this resistance 
is communicated through the strap 30 to the le 
ver 27. This pull is balanced by the Weights 
on the lever 45. The build-up of effective ac 
tion of the weights may be varied through their 
adjustment. The movement is steadied by the 
inertia mass 5. 
As the lever 27 is operated in response to 

changes in the resistance to movement incident 
to the frictional engagement of the discs With 
the material, it moves the Valve 22 to admit liq 
uid to one side or the other of the piston, de 
pending upon the Variation in resistance, and SO 
closes or opens the valve 8 to reduce or increase 
the inflow of modifying liquid necessary to main 
tain a constant consistency of the fluidº mate 
rial. As the piston moves in response to the 
opening of the Valve it carries the head la With 
it and this moves the lever 27 so as to move the 
valve back to its central position. This com 
bined movement finds a position of the piston 
and consequently the valve to supply the proper 
amount of modifying consistencies. The pull re 
action of the field Will balance the Weight Set 
ting on the lever 45 only When the consistency 
is such as to create a reaction pull by the field 
that Will balance the Weight setting of the lever 
at the neutral position. 

It Will be understood that Where the inven 
tion is used with relation to liquids for paper 
making consistency is an ultimate object. The 
frictional action on the discs Varies in substan 
tially direct ratio to the viscosity of the liquid. 
Through certain portions of the range the Vari 
ation of the consistency and viscosity is almost 
identical whereas through other portions of the 
range there is quite a Wide divergence, nasmuch 
as friction varies directly as the viscosity and 
the Viscosity and consistency do not folloW eX 
actly the same curve it is desirable to have the 
Weight Which is opposed to the frictional torque 
resistance adjustable. So that it may be made to 
follow in its variation in resistance the consist 
ency curve. This being so the liquid will be 
varied according to this controlto maintain a 
Viscosity Which Will correspond to the consist 
ency curve. This is accomplished in the present 
invention by the Weight System. By, adjusting 
these weights, one With relation to the other, 
each moving in a different arc and by adjust 
ment to different relations to the pivotal center 
it is possible to effect a curve of resistance to 
movement by the Weights corresponding Very 
closely to the consistency curve incident to var 
iations in the consistency of the material. 

What I claim as newis: 
1. In an apparatus of the character described, 

the combination of a conduit for conveying a 
liquid material; a plurality of moving elements 
in the path of the material presenting frictional 

i contact surfaces to the material, said surfaces 
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being substantially parallel to the direction of 
movement of the elements making the Wiping 
friction between the material and the elements 
the major factor in resistance to the movement 
of the elements, said elements operating at dif 
ferent portions of the material at different levels 
and being distributed through said levels of the 
liquid to reflect the average Viscosity of the flow 
ing material; and mechanism responding to the 
frictional pull of the liquid material on the con 
tact Surfaces of the elements and through such 
response reflecting the average condition of the 
material. 

2. In an apparatus of the character described, 
the combination of a conduit for conveying a 
liquid material; a plurality of moving elements 
in the path of the material presenting only con 
tact surfaces to the material parallel to the di 
rection of movement of the elements and re 
sponding substantially to the Wiping friction be 
tween the material and the elements alone in 
resistance to movement of the elements, said ele 
ments operating at different portions of the ma 
terial at different levels and being distributed 
through Said levels of the liquid to reflect the 
average viscosity of the flowing material; and 
mechanism responding to the pull of the liquid 
material on the elements and through such re 
sponse reflecting the condition of the material. 

3. In an apparatus of the character described, 
the combination of a conduit for conveying a 
liquid material; a plurality of rotating elements 
in the path of the material presenting only fric 
tional contact surfaces to the material, said sur 
faces conforming substantially to the surface of 
revolution on the axis of rotation, making the 
Wiping friction between the material and the ele 
ments the major factor in resistance to the move 
ment of the elements, Said elements operating 
at different portions of the material at different 
levels and being distributed through Said levels 
of the liquid to reflect the average Viscosity of 
the flowing material; and mechanism respond 
ing to the frictional pull of the liquid material 
on the contact surfaces of the elements reflect 
ing the condition of the material. 

4. In an apparatus of the character described, 
the combination of a conduit for conveying a 
liquid material; a plurality of rotating discs in 
the path of the material presenting frictional 
contact surfaces to the material, the discs being 
substantially at right angles to the axis of ro 
tation making the Wiping friction between the 
material and the discs the major factor in re 
sistance to the rotation of the discs, said discs 
operating at different portions of the material at 
different levels and being distributed through 
said levels of the liquid to reflect the average 
viscosity of the flowing material; and mecha 
nism responding to the frictional pull of the liq 
uid material on the contact Surfaces of the discs 
and through Such response reflecting the condi 
tion of the material. 
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