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This invention relates to apparatus for pulping 
or disintegrating solid materials in liquid Suspen 
Sion. 
The invention has special application to appa 

ratus for mechanically disintegrating or pulver 
izing solid materials such particularly as mate 
rials which are not soluble in Water but are read 
ily handled in Water Suspension and Which it is 
desired to reduce to particles of relatively small 
size without crushing or bruising. For example, 
the invention has been practiced Successfully 
With varied materials of this general nature. Such 
as chunks or large particles of cellulose acetate 
for reduction to substantially uniform Small par 
ticle size, large pieces of orange peel for reduc 
tion to Slurry form in preparation for further 
processing, and particles of animal fat or fatty 
tissue for disintegration of the fat globules and 
connecting tissues to facilitate rendering of the 
fat, and the invention has as a major objective 
the provision of apparatus for effect-disintegrat 
ing or pulverizing of Solid materials of the above 
type under Controlled conditions giving substan 
tially small particle sizes at economical cost in 
terms of the requirements of both power and 
Operating time while avoiding crushing or bruis 
ing of the material. 
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This general objective is accomplished in ac 
Cordance With the invention by treating the solid 
materials in liquid suspension in pulping appa 
ratus provided with a chamber adapted to con 
tain a quantity of the suspension and equipped 
With an impeller having special structural and 
Operational features such that it causes continu 
OuS radial circulating movement of the suspen 
Sion and at the same time subjects the solid 
particles therein to repeated cutting action by a 
plurality of rapidly moving blades which operate 
both to sever the particles and also to cause these 
Severed particles to be comingled at high speed 
and With high turbulence creating a further dis 
integrating effect. Thus both inertia and hy 
draulic pressure cooperate with the cutting blades 
in performing the disintegrating operation, and 
Since both of these factors decrease as the sizes 
of the particles become smaller, it is possible in 
the practice of the invention to establish a de 
sired size of the particles and to reduce all the 
Solid material to this predetermined size with a 
high degree of uniformity. 

It is accordingly an object of the invention to 
provide disintegrating apparatus for operation 
On Solid materials in liquid suspension which in 
cludes an open chamber having an impeller 
mounted for rotation therein and formed with a 
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plurality of thin blades arranged in such rela 
tion to its rotational axis that as the impeller 
rotates and causes the suspension to circulate 
continuously across its surface in generally radial 
directions, the cutting blades intersect the path 
of travel of the suspension Substantially at right 
angles to effect repeated cutting action. On the 
particles coupled With a high propulsive action 
causing the cut particles to rush against each 
other for further disintegration. 
Another object is to provide disintegrating ap 

paratus of the above character for solid materials 
in which the impeller is formed with two or more 
radially Spaced circumferential roWS of cutting 
blades adjacent its periphery, and in which ad 
jacent blades in each row are arranged at differ 
ent angles to the rotational axis of the impeller 
to give a high number of blades with intervals 
therebetween in each row for high cutting action 
With minimum bruising. 

It is also an object of the invention to provide 
an impeller for disintegrating apparatus as out 
lined above which may be readily fabricated from 
sheet metal in different sizes and different num 
bers of roWS of cutting blades and relative sizes 
of blades in accordance with a given material to 
be treated and the desired conditions of opera 
tion thereon. 
Other objects and advantages of the invention 

Will be apparent from the following description, 
the accompanying drawings and the appended 
claims. 
In the drawings 
Fig. 1 is a view partly in side elevation and 

partly in vertical Section showing pulping appa 
ratus including an impeller constructed in ac 
-Cordance with the invention; 

Fig. 2 is a plan view of the impeller; 
Fig. 3 is an enlarged section on the line 3-3 of 

Fig. 2; 
Fig. 4 is a fragmentary view of one of the rows 

of blades on the impeller; 
Fig. 5 is an enlarged fragmentary view showing 

Structural details of one of the cutting blades; and 
Figs. 6 and 7 are enlarged fragmentary sections 

on the lines 6-6 and 7-7 respectively of Fig. 4. 
Referring to the drawing, which illustrates a 

preferred embodiment of the invention, Fig. 1 
shows a pulping apparatus generally of the con 
struction disclosed in Martindale Patent 
2,371,837, issued March 20, 1945, to the assignee 
of this application. This pulper includes a tub 
or vat having a cylindrically extending upper 
Wall portion fo, an inwardly tapered lower wall 
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portion ft and a bottom wall 2, and it is carried 
by Supports 3 of any suitable character. Ar 
ranged below the tub is a drive Such as a pulley 
5 adapted for connection to a motor, not shown, 
and connected through a Suitable gear trans 
mission mechanism indicated at 6 to a rotatable 
Shaft which extends up through an opening in 
the bottom 2 of the tub and carries a rotatable 
pulping impeller 20 arranged adjacent the bot 
tom of the tub and above. itS bottom Wall...The 
rapid rotation of the impeller. 20..provides an 
effective circulation outwardly and then upward 
ly along the Outer portions of the tub with a re 
turn downflow towards theimpeller, as indicated 
by the arrows, and wanes-Or-plates 2 are mounted. 
on the wall portion 4 to guide the upward flow 
of the pulp or stock. Adjacent the bottom of 
the tub is an annular chamber or compartment 
22 partitioned from the space above, ther-im 
peller by a perforate extractor plate 25 of frusto 

... conical form which permits the passage of the 
fine pulp to the compartment 22, from which it 

s' may be Withdrawn as desired by way of-the con 
duit 26 shown as provided with a shutoff valve 27. 
The impeller 20, includes a main plate ori disk 

30 having a shaft portion: 3 for, connection to 
the drive for rotation as described about its cen 
tral axis 33. An adapter plate 35, is secured to 
the upper-surface of plate 30 by means, such as 
bolts 36, and the impeller is also provided on its 
upper Surface, with a plurality of, nested disks 
each formed with a row of cutting blades around 
itS. periphery. . Three of these disks are shown 
and are identified as 40, 4 and 42 respectively, 
and they are of... different-diameters and are 
mounted on the impeller by means of the bolts 

... .36 and a central holddown-plate 44. A plurality 
of curved vanes 45 are shown as mounted near 
the center of the impeller to serve as pumping 
Vanes urging the pulps radially outward across 
the Surface; of the plate ass the impeller rotates 
in Operation, the use of these vanes being op 
tional depending upon the particular materials 
and Operating conditions desired. 
The construction and arrangement of the in 

... dividual blades, 50 on...each of the disks or plates 
40-42 are shown in Figs., 4 to 7. These blades 
50 are generally saw-toothed in shape, and each 
is formed on its leading, edge with a sharpened 
cutting edge. 5 extending initially generally 
radially of the plate. Each blade is bent up 
Wards out of the plane of the remainder of the 
plate, Satisfactory results having been obtained 
With the bend lines 52 substantially tangent to 
a circle centered on the axis of the impeller. In 
addition, desirable... results have been obtained by alternating the...angle of adjacent blades, in 
each row in order to provide intervals between 
alternate-blades in the row, satisfactory resuits 
having been obtained with adjacent blades at 
angles of 45° and 90°, respectively to the plane 
of the plate as shown in Figs. 6, and 7. 
The sizes and numbers of, the blades on each 

disk-vary with...the diameter of the disk; but in 
general Satisfactory results have been obtained 
with pulping apparatus of the type, shown in 
Fig. i. of different-sizes, requiring impellers of 
correspondingly...different: diameters, wherein 
the blade, disks;are: formed of 16-gauge stainless 
steel, and wherein the cutting-edge of each blade. 
is approximately 94 of an inch in length and is 
inclined slightly backwards; for example, about 
2, from a radius traversings its innermost gend. 

. The length of the blades; measured along the 
fold...line 52 may be varied in accordance with 
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4. 
the diameter of the disk and the desired number 
of teeth, Satisfactory results having been Ob 
tained with this dimension varying from ap 
proximately 34 of an inch to two inches or more. 
As one example of the type of disintegrating 

- or pulverizing action for which the apparatus 
... of the present invention has proved highly suc 

s 

cessful, it has been used for reducing large 
s: chunks of cellulose acetate to a Substantially 
uniform Small particle size. In one Series of 
test runs for... this purpose, using pulping ap 
paratus of the type shown in Fig. having the 
tub five feet in diameter was used, the cellulose 
acetate particles, which varied from sizes of the 

;: Order of a head of cabbage down to approxi 
* -mately the size of a grain of sugar, were added 

in a Solution of water and glacial acetic acid, 

20 

With the total weight of the cellulose acetate 
varying from 240 to 430 pounds and with the 
total volume of the suspension being of the order 

: of 400 gallons. In Some runs, the impeller was 
iconstructed as shown, in Fig. 3, with three disks 
respectively 18, 24 and 30 inches in diameter, 
and in other runs. Only the Smaller "two 3disks 

• Were used. In each case with the impeller ro 
stating at a rate giving a peripheral speed of 5:100 
feet per minute for the largest disk, reduction 
Of the cellulose-acetate to an extent such that 

: less than 2% was retained on a 5-mesh screen 

3. j 

rWaS accomplished in from 10 to 15 minutes with 
economical expenditure of power. 
Another use for which apparatus in accordance 

: With the invention has been satisfactorily used 
is the mechanical disintegration of the residual 
fatty tissue resulting from rendering raw animal 
fats by a combined rapid heating; and agitating 

... treatment. In such treatment in a kettle-heated 

40 

...to a temperature of the order of 300° F. as much 
as 80% pure, fat may be recovered in from 15 to 
20 minutes, but the remaining adipose fatty 
tissue, which comprises approximately, 70% fat, 
is more difficult to break down. Highly:satisfac 
tory, physical disintegration of this fatty tissue 

... and release of the remaining fat has been: ac 
45 

50 

complished in a pulping apparatus: constructed 
as described above, with the rapid rotating lim 
peller blades acting to disintegrate the tissues 
land.thereby to rupture the fat cells, and permit 
release of the fat and recovery of...the valuable 
protein-residue without.damage. Such as would 
tend to result from the prolonged heating usually 
relied on for this purpose. 
Tests of the above character indicate...that in 

the operation of the apparatus of the invention, 
55 

the peripheral, speed of the cutting blades is of 
material importance in obtaining effective cutting 
action with a minimum of bruising. In-general 
the preferred blade speed appears to be not sub 
stantially less than approximately 5000 feet per 

60. 

70 

75 

minute, computed for the outermost row of blades 
Where more than one row of blades is used, speeds 
of this order having...been found-highly satisfac 
tory for such widely differing materials, as the 
cellulose acetate" and animal fat residue. men 
tioned above. In this speed range, the paths of 
the radially circulating particles and the blades 

- Cross at angles of the maximum size, and the 
relative Speeds of both particles, and blades are 
Sufficiently high for the desired shearing action 

it of the blades on the particles without bruising 
and also for the desired high-turbulence and the 
resulting reducing action of the particles them 
selves son each other which has been found to 
"produce substantially uniform disintegration to 
. Small particle-sizes. 

While. the form of apparatus herein described 
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Constitutes preferred embodiments of the inven 
tion, it is to be understood that the invention is 
not limited to this precise form of apparatus, 
and that changes may be made therein without 
departing from the Scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. An impeller adapted for use in disintegrat 

ing Solid materials substantially without bruising 
thereof in apparatus of the character described 
including a chamber adapted to contain a quan 
tity of relatively large particles of said mate 
rials in liquid Suspension, comprising a plate 
adapted for rotation in said chamber about an 
axis substantially normal to said plate to subject 
said suspension to centrifugal force causing said 
Suspension to circulate radially across the sure 
face of said plate, means forming a plurality of 
relatively thin cutting blades adjacent the pe 
riphery of said plate and extending at substan 
tial angles with respect to the plane of said plate, 
each said blade having a cutting leading edge 
thereon facing in said direction of movement to 
cross Said radially circulating suspension at rel 
atively large angles for effective shearing action 
On Said particles therein, said blades being gen 
erally saw-toothed in shape and extending gen 
erally in line with the direction of movement 
thereof with Said impeller to present minimum 
Surface area, to the radial flow of said suspension 
in use for avoiding bruising of Said solid ma 
terials therein, and said blades being located 
adjacent the periphery of said plate to provide 
Substantially maximum linear velocity therefor 
for a given angular velocity of said plate. 

2. An impeller adapted for use in disintegrat 
ing Solid materials substantially without bruising 
thereof in apparatus of the character described 
including a chamber adapted to contain a quan 
tity of relatively large particles of said materials 
in liquid suspension, comprising a plate adapted 
for rotation about an axis Substantially normal 
thereto in said chamber to Subject said suspen 
sion to centrifugal force causing said suspension 
to circulate radially across the surface of Said 
plate, means forming a plurality of circumferen 
tial rows of thin cutting blades concentrically ar. 
ranged in radially spaced relation on said plate 
and extending at Substantial angles with respect 
to the plane of said plate, each said blade having 
a cutting edge facing in the direction of move 
ment thereof with said impeller and having the 
radially inner edge thereof substantially tangent 
to the same circle concentric With said plate as 
the other Said blades in the same Said row there 
with to align the remainder of Said blade gen 
erally with said direction of movement to avoid 
bruising of said solid materials in use, and the 
outermost of said rows being located Substan 
tially at and in said tangential relation with the 
periphery of said plate to provide maximum 
linear velocity therefor for a given angular ve 
locity of said plate. 

3. An impeller adapted for use in disintegrat 
ing solid materials substantially without bruis 
ing thereof in apparatus of the character de 
scribed including a chamber adapted to contain 
a quantity of relatively large particles of Said 
materials in liquid suspension, comprising a plate 
adapted for rotation about an axis Substantially 
normal thereto in said chamber to subject said 
suspension to centrifugal force causing said SuS 
pension to circulate radially across the Surface of 
said plate, a disk of sheet material secured to 
the upper surface of said plate, said disk having 
a plurality of cutting blades formed along the 
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6 
periphery thereof each having a cutting edge 
thereon facing in the direction of movement 
thereof with said impeller, said blades being bent 
out of the plane of the remainder of said disk 
along lines substantially tangent to a common 
circle to CrOSS Said radially circulating suspen 
Sion at relatively large angles for effective shear 
ing action on said particles therein and to locate 
the remainder of each said blade generally in 
line with said direction of movement thereof, 
and Said blades being generally saw-toothed in 
shape with said cutting edges thereof generally 
radially arranged with respect to said plate axis 
for maximum cutting action on said solid ma 
terials while presenting minimum surface area, 
to the radial flow of said suspension to avoid 
bruising of said solid materials therein. 

4. An impeller adapted for use in disintegrat 
ing Solid materials substantially without bruising 
thereof in apparatus of the character described 
including a chamber adapted to contain a quan 
tity of relatively large particles of said materials 
in liquid suspension, comprising a plate adapted 
for rotation in said chamber about an axis sub 
stantially normal to said plate to subject said 
Suspension to centrifugal force causing said sus 
pension to circulate radially across the surface 
of Said plate, a disk of sheet material secured 
to the upper surface of said plate, said disk hav 
ing a plurality of cutting blades formed along 
the periphery thereof and bent out of the plane 
of the remainder of said disk, and each said 
blade having a cutting edge thereon facing in the 
direction of movement thereof with said impeller 
to cross said radially circulating suspension at 
relatively large angles for effective shearing ac 
tion on said particles therein, adjacent said 
blades being arranged at different angles to the 
plane of said disk to provide an interval between 
alternate said blades. 

5. An impeller adapted for use in disintegrat 
ing Solid materials substantially without bruising 
thereof in apparatus of the character described 
including a chamber adapted to contain a quan 
tity of relatively large particles of said materials 
in liquid suspension, comprising a plate adapted 
for rotation in said chamber about an axis sub 
stantially normal to said plate to subject said 
Suspension to centrifugal force causing said sus 
pension to circulate radially across the surface 
of said plate, a plurality of superimposed disks 
of sheet material Secured to the upper surface 
of Said plate, said disks being generally circular 
and each being of Smaller diameter than the ad 
jacent disk therebelow, each of said disks having 
a plurality of cutting blades formed along the 
periphery thereof and bent out of the plane of 
the remainder of said disk, and each of said 
blades having a cutting edge thereon facing in 
the direction of movement thereof with said im 
peller to cross said radially circulating suspen 
sion at relatively large angles for effective shear 
ing action on Said particles therein. 

6. An impeller adapted for use in disintegrat 
ing Solid materials substantially without bruising 
thereof in apparatus of the character described 
including a chamber adapted to contain a quan 
tity of relatively large particles of said materials 
in liquid suspension, comprising a plate adapted 
for rotation in Said chamber about an axis sub 
stantially normal to said plate to subject said 
Suspension to centrifugal force causing said sus 
pension to circulate radially across the surface 
of Said plate, a plurality of Superimposed disks 
of sheet material secured to the upper surface of 
Said plate, Said disks being generally circular 
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and each being of smaller diameter than the References:Cited in the files of this patents 
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