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UNITED STATES PATENT OFFICE 
2,392,026 

CONSISTENCY REGULATOR, 

Hervey G. Cram, Appleton, Wis., assignor to 
Manitowoc Shipbuilding Company, Manitowoc, 
Wis. 

Application October 14, 1944, Serial No. 558,770 
(C. 137-78) 5 Claims, 

This invention appertains to means for regu 
lating the consistency of pulp or stock for use 
in the making of paper or similar fibrous prod 
lucts, and more particularly to an apparatus for 
accurately controlling low consistency pulp or 
paper Stock in liquid suspension and is a further 
Step forward in this art over my pending appli 
cation Serial No. 528,670, filed March 30, 1944. 
My present invention relates to the provision 

of a novel regulator arranged in a sample line 
leading from the Screen head box so that any va 
riation in the desired consistency of pulp or 
stock will be immediately reflected on the con 
trol gate for the unregulated stock to permit more 
or leSS Stock as the case may be to be delivered to 
the white water pump. 
One of the primary objects of my invention 

is to improve the construction of the regulator 
itself, whereby the desired accurate control of 
the consistency of the stock will be had in a quick 
and efficient manner. 
Another Salient object of my invention is to 

provide a regulator embodying a casing for re 
ceiving the sample Stock from the head box hav 
ing inwardly directed annular flanges between 
Which rotates, at a desired constant rate of Speed, 
the rim of a driven Wheel, the rim and the facing 
edges of the annular flanges defining restricted 
peripheral slots for the passage of the filtrate, 
the flow of the filtrate depending on the consist 
ency of the stock, whereby any variation in Said 
consistency Will be immediately reflected on a 
control diaphram for actuating (through suitable 
instrumentalities) the control gate of the unreg 
ulated Stock. 
A further important object of my invention is 

to provide novel runners or blades on the rim of 
the wheel for constant movement in said periph 
eral slots for preventing the clogging of Said 
slots by slivers, knots, etc. 
A further object of my invention is the provi 

sion of a beater or agitator carried by the rim of 
the wheel for maintaining a perfect mixture of 
the pulp on the exterior of the slots or slits and 
to prevent any chance of interference With the 
rate of flow through the discharge orifice in the 
casing or discharge pipe. 
A still further object of my invention is to pro 

vide a novel regulator of the above character, 
which will be durable and efficient in use, one that 
will be simple and easy to manufacture and to 
maintain in Working condition and one which can 
be placed upon the market at a reasonable cost. 
With these and other objects in view the in 

vention consists in the novel construction, ar 
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rangement and formation of parts, as Will be 
hereinafter more specifically described, claimed 
and illustrated in the accompanying drawings, in 
which drawings: 

Figure 1 is a diagrammatical view partly in 
elevation and partly in section showing my novel 
regulator in use. 

Figure 2 is a vertical sectional view through 
the regulator taken on the line 2-2 of Figure 3 
looking in the direction of the arrows. 
Figure 3 is a sectional view through the regul 

lator taken at right angles to Figure 3 and sub 
stantially on the line 3-3 of Figure 2. 

Referring to the drawings in detail wherein 
Similar reference characters designate corre 
sponding parts throughout the several views, the 
letter 'R' generally indicates my novel regula 
tor located in a sample line 5 leading from the 
Screen head box 6. The head box 6 Supplies con 
sistency regulated pulp to the screens 7 of a pape 
or other machine. 
In the present illustration, the sample line 5 

leads from the bottom of the head box 6 and the 
inlet for the sample line is enclosed in an ended 
housing 8. Knot screen 9 covers the open end of 
the housing so that knots and the like will be 
excluded from the sample line. 

Regulator box f O is provided for the pulp and 
this box is divided into compartments and 2 
by a transverse partition 3. The partition is 
provided with an opening 4 to permit the flow of 
pulp or stock from the compartment 2 to the 
compartment fl. A valve or gate Seat 5 can be 
fitted around the opening f. Arranged within 
the compartment 2 is a transversely extending 
dam 6 and unregulated pulp is delivered from 
the unregulated stock chest T to the compart 
ment 2, by means of a supply pipe 8. Pulp or 
stock overflowing the dam 6 is returned to the 
stock chest f, by means of a return pipe 9. 
A pump 20 driven by an electric motor 2 is 

employed for delivering the pulp from the chest 
to the pipe 8. 
The dam 6 insures the proper constant flow of 

the pulp or stock into the compartment and to 
a feed pipe 22 which leads to the inlet side of the 
white water pump 23. An electric motor 24 can 
be utilized for operating the pump. Also COm 
municating with the inlet side of the pump 23 
through a T pipe 25 is the white water chest 26. 
The pulp feed pipe 22 communicates with the T 
25 between the white water chest 26 and the 
pump 23 and consequently, the pulp tends to 
flow directly into the pump and the pulp and the 
White water will be mixed by the pump and de 

  



2 
livered to an upright delivery pipe 27. The up 
per end of the upright pipe 27 is provided with a 
gooseneck 28 which extends into the Screen box 
6. A manually operated valve 29 is arranged in 
the gooseneck and by opening and closing the 
valve, the rate of volume flow of consistency regu 
lated Stock to the Screen head box 6 can be con 
trolled. 
Communicating with the lower end of the regul 

lator R, at a point diametrically opposite the 
sample pipe 5, is a sample discharge line pipe 30. 
This pipe leads into and communicates with the 
pipe 22, as is clearly shown in Figure 1 of the 
drawingS. 
My novel regulator R, includes a casing 3 em 

bodying a substantially annular shell 32. The 
opposite sides of the shell 32 are provided with 
openings 33 and 34, respectively, and these open 
ings are closed by front and rear side plates 35 and 
36. Machine ScreWS 3 can be employed for hold 
ing the plates tight against the shell. Each of 
the plates 35 and 36 has an in Wardly extending 
annular flange 38 and the flanges define in Con 
junction With one another a peripheral or annu 
lar partition Wall within the casing. Arranged 
Snugly between the flanges 38 is the rim 39 of a 
constantly driven runner or wheel 40. The rim of 
the wheel 40 defines in conjunction with the fac 
ing edges of the flanges 38 restricted slits 4, the 
purpose of which will be later Set forth. If pre 
ferred, the inner Coltners of the facing edges of the 
flanges 38 can be bevelled as at 42. The hub of 
the wheel is keyed or otherwise fastened to the 
Wheel or runner shaft 43 and this shaft is 
mounted for free rotation in bearings 44 carried 
by the plates 35 and 36. The shaft 43 is driven 
at the desired constant rate of speed from an 
electric motor 45. This motor can be mounted 
directly on the casing 3, if so desired. Any suit 
able means can be employed for driving the shaft 
43 from the motor, and as illustrated, the arma 
ture shaft of the motor and the runner shaft 43 
are provided respectively with the desired sized 
pulley wheels 46 and 47. A pulley belt 48 oper 
atively connects the wheels. 
Formed on or secured to the opposite sides of 

the rim 39 are narrow runner plates 49 and these 
plates are adapted to travel through the slits 4 , 
for a purpose which will also be more fully set 
forth. It is to be noted that the runner plates 
are of a triangular shape in Side elevation and 
are provided respectively with a leading inclined 
edge 50 and a trailing inclined edge 5. 
The discharge sample line pipe 30 at its point of 

connection with the lower end of the casing 3 is 
provided with a plate 52 having a discharge orifice 
53 of a pre-determined size, and the purpose of 
this fixed orifice will also more fully appear. 
Communicating with the interior of the casing 

3 through the plate 36 is a filtrate discharge pipe 
54 and this pipe can communicate with the dis 
charge line pipe 30 as is shown in Figure 3. By 
referring to Figures 2 and 3 it can be seen that 
this filtrate discharge pipe 54 communicates with 
the casing in Ward of the flanges 38. 
Communicating with the casing adjacent to 

the upper end thereof and at one side of the 
Sample line pipe 5 is the diaphragm chamber or 
housing 55 and this chamber carries intermediate 
its ends a diaphragm 56. Connected with the di 
aphragm for movement therewith is the connect 
ing rod Or Valve Stem 57. The upper end of the 
diaphragm chamber or housing 55 carries a cou 
pling fitting 58 and communicating with one arm 
of the fitting is a water pressure pipe 59. The 
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2,392,026 
fitting below the pipe 59 carries a valve seat 60 
and the valve 6 carried by the valve stem 57 is 
adapted to be moved on and off the Seat by the 
diaphragm and obviously when the valve is un 
seated, pressure will be released in the pipe 59. 
An exhaust tube 62 can communicate With the 
diaphragm chamber above the diaphragm 56. 
The pressure pipe 59 leads from any suitable 

Source of water supply and is provided in its 
length with a pressure regulator 63, which main 
tains the water pressure, from the source of sup 
ply in the pipe 59 at a constant pre-determined 
degree (say 15 lb.). Hand valves 64 and 65 can 
also be arranged in the pressure line pipe and Suit 
able gages 66 can also be employed to determine 
the pressure in said line. Thus it can be seen 
that when the valve body 6 is moved to a closed 
position on its seat by the upward movement of 
the diaphragm there will be 15 lb. Water pressure 
in Said line. When the Valve body 6 moves away 
from its seat and water flows through the pipe 
59 into the diaphragm chamber, pressure will be 
relieved or decreased in Said line. 

Leading off from the pressure line pipe 59, be 
tWeen the diaphragm chamber 55 and the pres 
Sure regulator 63, is a water conduit pipe 67 and 
this pipe leads to the lower end of a regulator 
cylinder 68. This cylinder can be supported by 
the regulator box 0. Mounted in the regulator 
cylinder 68 is a piston 69 and connected with this 
piston is the outwardly extending piston rod 70. 
The upper end of the piston rod is pivotally con 
nected to a crank arm T, which is keyed or other 
Wise Secured to a rock shaft 72. As is clearly 
shown in Figure 1, the rock shaft is mounted for 
OScillating movement on the regulator box O. 
Also fixed to the rock shaft is the control gate 73 
for the unregulated pulp and this gate opens and 
closes the opening 4 and controls the amount of 
pulp flowing through the opening. Normally, the 
flow of pulp through the opening tends to move 
the gate 73 to an open position and as pressure 
increases in the cylinder 68 below the piston, the 
piston Will be moved upwardly to move the gate 
toward the opening f4. 

In Operation of my regulator, a continuous 
Sample of pulp or paper stock is delivered through 
the stand pipe 5 against the fixed discharge orifice 
53 in the casing 3. 
The rate of discharge of filtrate through the 

peripheral slots 4? is determined by the consist 
ency of the Stock in the passing sample. 
With a constant rate of volume flow to the 

regulator, through stand pipe 5 and a practically 
constant rate of volume discharge through dis 
charge orifice 53, the head in the stand pipe 5 
Will be determined, and is inverse ratio to the 
rate of flow by-passed through the peripheral 
slots 4. The hydrostatic head of stock in the 
stand pipe 5 reflected on the diaphragm 56 deter 
mines the vertical position of the valve 6. 
AS stated, the opening of the valve 6 , by a de 

creasing head Will release pressure in the water 
pressure line 59. This in turn will permit the 
lowering of the piston and the opening of the 
gate 73. Obviously the decrease of the head of 
stock in the regulator indicates that the con 
Sistency of the stock is thin in that there is a 
freer flow of Stock through the peripheral slots 
4. If the stock thickens, the head of stock in 
the regulator will rise and operate the diaphragm 
53 and move the valve 6 on its seat. This will 
maintain the normal pressure of the water in the 
line 59 and this pressure will operate the piston 
to close the gate. Obviously when the gate is 

  



2,392,026 
open unregulated stock will flow at a greater rate 
to be mixed with the White Water through the 
medium of the pump 23 to increase the consist 
ency of the Stock. 
Attention is again directed to the cleaner plates 

49 and it is obvious that the peripheral SictS or 
slits 4 must be continuously clear of plugging Or 
filling by materials such as slivers, Shives, knots, 
etc., which would tend to vary the active area. Of 
the slots and invalidate true regulation. 
The runner or rim 39 of the wheel 40 is rotated 

at such a speed as to create a centrifugal force 
on a liquid (traveling at an equivalent Speed as 
the periphery of the runner or rim 39) somewhat 
greater than that established by the hydrostatic 
head on the exterior of the peripheral slots or 
slits 4. 
Owing to slippage, the liquid adjacent the slots 

is not maintained at the peripheral speed of the 
runner or rim except in the immediate vicinity : 
of the leading edges 50 of the cleaner plates 49, 
with the result that the head pressure on the ex 
terior of the slots is greater than the opposing 
internal pressure created by centrifugal force. 
In the immediate vicinity of the leading edges 

of the cleaner plates 49 the liquid is forced to 
rotate at the speed of the periphery of the runner 
or rim 39 with the result that the preSSure Cre 
ated by centrifugal force from interior to exterior 
of the slots is greater than the external preSSure 
established by the hydrostatic head. 

Therefore, the flow indicated by the arrows 74 
is inward, while the flow in the immediate Wi 
cinity of the leading edges of the cleaner plates 
49 is outward as indicated by the arrows marked 
by the numeral 75. 

Also: the outward flow in proximity to the 
leading edges of the cleaner plates 49 is accel 
erated by the shape of the leading edges 50 of 
the cleaner plates 49. 
At the required constant Speed of rotation of 

the runner or rim 39, it is apparent that only a 
very small proportion of the matter to be rejected 
from the slots or its vicinity actually reaches 
contact with the cleaner plates 49, but rather is 
washed out by the action of the liquid just in ad 
vance of the leading edges of the cleaner plates. 

It is to be noted that the pipe 54 carries the 
liquid from the interior of the casing back to the 
discharge sample line 30 below the fixed Orifice 
53. 
By again referring to Figures 2 and 3 it will be 

noted that the runner or rim 39 of the Wheel car 
ries a radially extending T-shaped agitator arm 
6. Consequently, this arm rotates in the pulp or 

stock which is beyond the peripheral slots 4. 
The agitator arm 6 is preferably located at a 
point diametrically opposite the cleaner plates 49. 
The purpose of the agitator arm 76 is to main 

tain a perfect mixture of the stock or pulp On 
the exterior of the slots 4 and also to avoid any 
chance of interference with the rate of flow 
through the fixed discharge orifice 53. 
Changes in details may be made without de 

parting from the Spirit or the Scope of my inven 
tion, but What I claim as new is: 

1. In an apparatus for regulating the consis 
tency of fibrous stock in liquid Suspension, a 
casing having an inner chamber and an outer 
chamber, Said chambers having communication 
with each other by means of an annular slot, 
means for maintaining a head of Stock in the 
casing which is proportional to its consistency 
including means for Supplying a constant quan 
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3. 
tity of stock to the outer chamber a discharge for 
the outer chamber having a fixed orifice and a 
runner operated at a constant rate of Speed in 
said slot defining in conjunction with the Walls 
of the slot restricted slits, and a discharge for 
the inner chamber. 

2. In an apparatus for regulating the consis 
tency of fibrous stock in liquid Suspension, a cas 
ing, means for delivering a continuous Sample of 
the stock to the casing at a constant rate, said 
casing having an inner chamber and an Outer 
chamber, a discharge for the Stock communicat 
ing with the outer chamber, said discharge hav 
ing an orifice of a fixed size, the chambers having 
communication with each other by means of an 
annular slot, a wheel rotatably mounted in the 
inner chamber having a runner rim in Said slot 
defining in conjunction with the walls thereof 
restricted annular slits for the passage of filtrate, 
means for driving the wheel at a consant rate of 
speed, and a discharge for the inner chamber 
whereby the head of stock in the casing consti 
tutes an indication of consistency. 

3. In an apparatus for regulating the consis 
tency of fibrous stock in liquid Suspension, a cas 
ing having an inner chamber and an Outer cham 
ber, said chambers having communication with 
each other by means of an annular slot, means 
for maintaining a head of Stock in the casing 
Which is proportional to its consistency including 
means for Supplying a constant quantity of stock 
to the outer chamber a discharge for the outer 
chamber having a fixed Orifice and a runner oper 
ated at a constant rate of Speed in Said slot defin 
ing in conjunction with the Walls of the slot re 
stricted slits, and a discharge for the inner chama 
ber, and cleaner plates fixed to said runner trava 
eling in Said slitS. 

4. In an apparatus for regulating the consis 
tency of fibrous Stock in liquid Suspension, a cas 
ing having an inner chamber and an outer cham 
ber, said chambers having communication with 
each other by means of an annular slot, means 
for maintaining a head of Stock in the casing 
which is proportional to its consistency including 
means for Supplying a constant quantity of stock 
to the outer chamber a discharge for the Outer 
chamber having a fixed Orifice and a runner op 
erated at a constant rate of Speed in Said slot 
defining in conjunction with the walls of the slot 
restricted Slits, and a discharge for the inner 
chamber, and cleaner plates fixed to said runner 
traveling in Said slits, each cleaner plate having 
an inclined leading edge and an inclined trailing 
edge, said edges inclining in Wardly toward the 
center axis of its cleaning plate. 

5. In an apparatus for regulating the consis 
tency of fibrous Stock in liquid Suspension, a cas 
ing having an inner chamber and an Outer cham 
ber, said chambers having communication with 
each other by means of an annular slot, means 
for maintaining a head of Stock in the casing 
which is proportional to its consistency including 
means for Supplying a constant quantity of stock 
to the outer chamber a discharge for the outer 
chamber having a fixed Orifice and a runner op 
erated at a constant rate of Speed in said slot 
defining in conjunction with the Walls of the slot 
restricted slits, and a discharge for the inner 
chamber, and cleaner plates fixed to said runner 
traveling in said slits, and an agitator arm carried 
by the periphery of the runner movable in the 
Outer chamber and past said discharge orifice. 

HERVEY G. CRAM, 


