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Application January 11, 1947, Serial No. 721,579 
(Cl. 92-—27) - 6 Claims. 

This invention relates in general to the treat 
ing and refining of pulpS made from Warious 
types of fibrous materials and intended for use 
sprimarily in the manufacture of paper and paper 
products. 

Different types of fibrous material or pulp, 
adapted for different types or grades of manu 
-factured paper, require Somewhat different 
treatments for best results. I have found, how 
ever, that a machine which is adapted to func 
tion either as a hydrating unit or as a refining 
unit or as a combined hydrating and refining 
unit, can be used in a variety of Ways and thus 
can be employed for giving a variety of me 
chanical treatments suitable respectively to 
different types of pulp material. 

... I have also discovered that, with such a pulp 
treating or refining machine, having a conically 
shaped plug or rotor with attritioning means on 
itS Outer. Surface and a non-rotating Shell Sur 
rounding the rotating element, with coacting at 
tritioning means on the inside Surface of the 
shell, notably improved results are obtainable 
if the rotating element and non-rotating shell 
are so arranged with respect to each other that 
a slight flexibility in the alignment of their axes 
is made possible. 
More specifically, I have discovered, after con 

siderable experimenting with such a machine, 
that if the non-rotating Shell is So mounted that 
a slight flexibility in the position of its axis is 
permitted, while the axis of the rotating ele 
ment is maintained in fixed position, the treat 
ment given the pulp produces notably better re 
Sults. The flexibility or amount of self-adjust 
ment permitted in the relative positions, is of 
course only very slight, but even one one-thou 
Sandth of an inch correction toward a uniform 
running relationship of the opposed attritioning 
bar faces makes considerable difference in the 
results produced by the machine. By providing 
Such flexibility in the positioning of the axis of 
the shell, for example, the rotor and shell be 
come self-aligning with the result that more 
uniform running relationship of the opposed 
attritioning Surfaces is automatically provided. 
One of the main objects of the present in 

vention is to provide an improved machine for 
refining and treating fibrous material in which 
a slight variance in the position of the axis of 
the non-rotating shell with respect to the axis 
of the rotating element is possible at all times, 
so that any minor adjustment necessary to 
maintain more uniform running relationship 
between the two members will automatically 
take place. 
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Another object of the present invention is to 

provide an improved pulp-treating machine hav 
ing a rotor and a flexibly-positioned shell which 
will be particularly adapted for the treating of 
a wide variety of material, including coarser ma 
terial than that ordinarily treated in such ma 
chines, and including long tough fibres, such as 
flax stalk and the like, which, in other machines 
of this general type, might have a tendency to 
clog the machine. 
Another object of this invention is to provide 

a machine of the type above indicated in which 
continuous treatment may be given to the pulp, 
either with or without recirculation of the pulp 
within the machine during its treatment. 
Other objects and advantages obtainable with 

my improved machine will become apparent with 
the following description and explanation. In 
this description of my machine and explanation 
of its manner of use, reference is made to the 
accompanying drawings, in which: 

Fig. 1 is a sectional elevation of the machine 
taken approximately along the longitudinal 
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center line; 
Fig. 2 is a horizontal section corresponding 

to the line 2-2 of Fig. 1, with part of the rotat 
ing member shown in full, and with part broken 
away to show a portion of the lower half of the 
surrounding shell, this figure being drawn to a 
larger Scale; 

Fig. 3 is a vertical transverse Section cor 
responding to line 3-3 of Fig. 2; 

Fig. 4 is a front end elevation of the rotor and 
shell showing these elements entirely removed 
from the rest of the machine; 

Fig. 5 is a top plan view of the entire machine 
drawn to a smaller Scale; 

Fig. 6 is a corresponding side elevation; 
Figs. 7, 8 and 9 are fragmentary details of the 

elements included in one of the side mountings 
for the shell, Fig. 7 showing a side arm or lug on 
the shell; Fig. 8 a section through one of the 
side chambers on the housing, and Fig. 9 one 
of the shell-supporting shoes attached to the 
side arms of the shell, these detail views being 
taken in the same vertical transverse plane as Fig. 
3 but drawn to a larger scale; * ? ? ? ° ' - 

Fig. 10 is a fragmentary sectional elevation 
taken on line O-fo of Fig. 1 and drawn to a slightly larger scale; 

Fig. 11 is a sectional side elevation similar in 
part to Fig. 1, but illustrating the control valves 
in different position, and also showing the ma 
chine designed to have the motor for driving the 
rotor incorporated in the main housing of the 
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machine instead of having the driving done from 
an external motor; and 

Fig. 12 is a fragmentary Sectional view of a 
portion of the base and discharge passageway 
shown in Fig. 3 illustrating an additional optional 
waste outlet. 

Referring first to Figs. 1, 5 and 6, the housing 
of the machine comprises three main sections, 
Í0, Í I and 12. The shape of each of these sec 
tions will be apparent from the figures and need 
not be described in detail. Sections and 
have peripheral flanges 3 and 4 respectively 
which are bolted together, and section 2 is simi 
larly secured to section by bolts extending 
through the adjacent flanges 5 and 6 of Sections 

and 2 respectively. Housing Sections 0 and 
are secured to a suitable base indicated in gen 

eral by the reference character 30. 
An intermediate portion of housing Section f 

has the upper half open and is formed with an 
integral longitudinal rib 7. The lower half of 
the housing at this point forms a Sump provided 
with a bottom drain 80. Section is also formed 
with an interior wall 8 having a central opening 
and a surrounding boSS 9 which serves for a 
Support for One end of the cylinder housing 20 
in which Suitable bearings for a rotor shaft 2 
in turn are mounted. The other end of cylinder 
housing 20 is similarly supported in a boss 22 
provided at the Outer end of housing Section 2, 
as clearly indicated in Fig. 1, and Suitable seals 
are provided at each end of the cylinder hous 
ing 2 to prevent loss of lubricant from the shaft 
bearings and to exclude water and other foreign 
materials from the bearings. 
Shaft 2, which constitutes the rotor shaft, has 

its inner end formed with a slight taper, and 
keyed thereon is the rotor element R. A dome 
shaped nut 23 holds the rotor element in place on 
the tapered end of the rotor shaft 2. 
The rotor element R, which constitutes one of 

the principal elements of the machine, is in the 
shape of a hollow cone frustum and comprises 
an inner body portion or hub 24 to which the 
Outer wall 25 is attached through the medium of 
vanes 26. Thus an interior passageway is pro 
vided through the rotor element R from one end 
to the other. As will be noted from Fig. 1, the 
inner body portion 24 of the rotor element is 
flared outwardly at the large diameter end, and 
the Outer wall 25 is also correspondingly flared 
outwardly slightly at that end of the rotor ele 
ment SO that the interior passageway through the 
rotor is turned more or less to a radial direction 
at its termination at the large diameter end of 
the rotor. On the outside face of the outer Wall 25 
of the rotor a plurality of attritioning bars 27 
are located (see also Figs. 2, 3 and 4). 

Section of the housing carries a cylindrical 
inner lining 28. The cylindrical portion of this 
lining 28 extends to a shoulder 29 on the inside 
of housing Section and the lining 28 then 
turns inwardly, as shown in Fig. 1, and terminates 
in a central boss 3 which carries a packing 
gland to confine the material being treated in 
the machine to that portion of the housing "in 
Which the rotor element is located. 
A bed plate Shell S surrounds the rotor elle 

ment R and constitutes another of the principal 
elements of the machine. The shell S has the 
Same general shape as the rotor element, that is to 
Say, it is in the shape of a cone frustum. On the 
inner face of the shell a plurality of metal attri 
tioning bars 32 are located, these being shown 
more clearly in Figs. 2, 3 and 4, and these bars 
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form an interior attritioning surface on the shell 
surrounding the exterior attritioning surface of 
the rotor element. Wooden fillers 33 are placed 
between these bars 32 and assist in causing the 
material passing between the rotor and the shell 
to remain in contact with the treating faces of 
the bars 32. Preferably the bars 32 on the inside 
surface of the shell S and the bars 27 on the 
outside surface of the rotor R. do not lie in the 
same longitudinal planes but are slightly oblique 
with respect to each other so as to produce a 
shearing action. As shown in Fig. 2, these bars 
32 extend for a short distance beyond the large 
diameter end of the shell, the reason for which 
will be explained later. 
At the front or small diameter end of shell S 

the periphery wall of the shell is enlarged for a 
short distance at the top so as to form a Special 
cavity or receiving chamber 34. Into this cham 
ber the pulp to be treated by the attritioning bars 
of the rotor and shell is introduced in one method 
of pulp treatment provided for by my machine, 
and, in another method of treatment possible 
with my machine, the pulp passes through this 
chamber after treatment by the attritioning bars, 
These various methods of treatment will be ex 
plained more fully later. This chamber 34 is 
clearly shown in Fig. 4, as well as in Fig. 1. The 
attritioning bars of the shell do not extend into 
this chamber and thus the surface of the rotor 
forms the botton Wall of this chamber. 
The forward end of Shell S has a peripheral 

flange or outer ring 40 (Figs. 1 and 4), into which 
the top wall of chamber 34 merges. The outer 
circumference of this fiange or ring 40 is of the 
proper diameter to permit longitudinal sliding 
movement of the shell in housing section 0. 
The shell S has a pair of diametrically opposite 
integral side arms 4? and 42 (Figs. 2, 3 and 4), 
These arms terminate in shouldered bosses, the 
form of which will be more clearly seen in Fig. 
2. The reduced diameter ends of a pair of hori 
ZOntal shafts 43 and 44 extend through these side 
arms 4 and 42 respectively and through shoe 
elements 45 and 46 carried by the respective side 
arms. Suitable nuts on the ends of the Shafts 
43 and 44 keep the shafts and shoe elements at 
tached to the side arms 4 and 42. 
The shafts 43 and 44 pass through openings 

in the front walls of a pair of side chambers 47 
and 48 formed in the sides of housing section 0, 
which openings are large enough to allow for 
slight play of the shafts therein. Resilient pack 
ing is provided in these openings to prevent pulp 
material from passing out of the chambers 47 
and 48 around the shafts, and also to act as a 
cushioning medium for the shafts and to tend 
to center the shafts in the openings, and thus 
center the shell when the rotor is at rest. For 
such packing I find it satisfactory to use WOWen 
type asbestOS material coated with graphite, 
which is harder than the packing around the 
rotor shaft, for example. Other materials could 
also be used. 
The forward or outer ends of the shafts 43 and 

44 have screw threads, as clearly shown in Fig. 2, 
and these screw threads on each of the shafts 
are engaged by the screw threads on the interior 
of a worm gear 49, one of which worm gears is 
shown in Fig. 2. The worm gears 49 are jour 
naled in a housing section 50, which in turn is 
secured on the front wall of housing section 10 
of the machine. Each of the worm gears 49 re 
ceives rotary motion from a co-operating WOI'm 
screw 5 which is keyed to a shaft 52. One of 
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these worm screws 5 on shaft 52 is shown in Fig. 
2. A hand wheel 53 is mounted on the outer end 
of the shaft 52. Thus, as apparent from Fig. 2, 
turning of the hand wheel 53 will produce longi 
tudinal or axial movement of the shell S in the 
machine. 
The side chambers 47 and 48, located in the 

sides of the main housing section 0, are SO 
formed that their interior curved walls are not 
actually cylindrical, as might at first be a SSumed, 
but the interior bores of these chambers, as illus 
trated more clearly in Fig. 8, are formed by shift 
ing the centers of the curved surfaces a fraction 
of an inch laterally. In other words, as illus 
trated in Fig. 8, the point ac indicates the cen 
ter of the curved surface, or the axis of the semi 
cylindrical interior surface of the left half of 
chamber 4 and the pointy similarly indicates the 
axis of the remaining portion of a semi-cylindri 
cal surface on the right. The radii of the curved 
surfaces are the same in both cases. Thus the 
interior wall of each of the chambers 47 and 48 
is of a curvature which may be said to be slightly elongated laterally. 
The shoes 45 and 6 (see Figs. 2, 3 and 9) have 

their outside peripheries in the form of an in 
complete circle, the radius of which is slightly 
less than the radius of curvature of each side 
of the interior walls of the chambers 47 and 48. 
From Fig. 3 it will be apparent that the shoes 

45 and 46, and therewith the arms 4. and 42, 
and consequently the shell itself, can move later 
ally slightly and, to a less extent, vertically with 
in the machine housing, but will of course be 
held against rotation. Thus, referring to Fig. 
2, the forward end of the shell S, through its ring 
or fange 4, is longitudinally slidable within 
the housing, whereas the center portion of the 
shell, where the side arms 4 and A2 are attached, 
is mounted not only for Slidable movement but 
also for slight lateral movement and, to a less 
extent, for slight vertical movement as well. 
Such a mounting which allows for a slight limited 
radial movement of the shell might be described 
as a semi-floating type of mounting for the bed 
plate Shell in my improved machine, and pro 
vides Some Self-adjustment of the attritioning 
surface of the shell with respect to the attrition 
ing Surface of the rotor, and is an outstanding 
feature. 
While the longitudinal adjusting or positioning 

of the shell, attainable through manipulation of 
the hand wheel 53, is very important not only 
for compensating for normal Wear of the attri 
tioning bars of rotor and shell but also in con 
trolling the treatment received by the pulp or 
other material in passing, between the rotor and 
shell, this semi-floating mounting of the shell 
provides additionally for a certain amount of 
flexibility which automatically permits the shell 
to adjust itself by securing more perfect running 
relationship between the attritioning bars of the 
rotor and those of the shell. As I mentioned at 
the beginning of this specification, I have found 
that a slight flexibility in the axial positioning 
of the bed plate shell produces notably better 
results in the effective treatment of the ma 
telial handled by the machine. 

Exterior of the large diameter end of the 
rotor an annular space 35 is provided within the 
housing Section . An annular passageway 35A, 
around the large diameter end of the shell, con 
nects with an annular chamber 35B in housing 
section it. Treated pulp is permitted to pass 
through passageway 35A and chamber 35B dur 
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ing One of the methods of treatment provided 
for in my machine. This annular chamber 35B 
Surrounding the shell S, connects at the bottom 
to a paSSageway 36 (See FigS. 1 and 3), which in 
turn is connected to outlet pipe 37. A suitable 
Valve 38, Operated by lever handle 39 located on 
the Outside of pipe 3, as shown in Fig. 3, con 
trols the passage or discharge of pulp or ma 
terial into pipe 37 during one of the methods of 
treatment hereinafter to be described. 
The front portion of the main housing section 

0 forms a chamber 54 (see Fig. 1), extending up 
Ward from the machine base. This has a cylin 
drical valve housing 55 at the top (see Figs. 1 
and 10.) An internal integral horizontal parti 
tion 56 partially divides the lower chamber 54 
from the chamber of the valve housing 55. An 
inlet pipe 57 delivers the pulp or other material 
to be treated in the machine into the lower cham 
berº 54. A clack-Valve 58, connected to a hori 
Zontal operating shaft 59, will, when closed, pre 
vent the passage of material from chamber 54 
into the interior of the rotor R. The clack 
valve 58 includes a rotatably mounted disk of 
Suitable material, which disk, when the valve is 
in closed position, seals the entrance into the 
rotor and rotates with the rotor. A handle or 
lever 60 (Fig. 2), is mounted on the outer end 
of the valve shaft 59 for operating this valve 
58. A detachable plate 6 (Fig. 1), covers a 
clean-Out Opening in the front wall of cham 
ber 54. 
A rotatable valve 62, located in the upper hous 

ing chamber 55, controls the passageway past the 
horizontal partition 56 between lower chamber 54 
and upper chamber 55. This rotatable valve, as 
shown in Figs. 1, 2 and 10, consists of a section 63 

40 

50 

of a cylindrical shell supported by a bracket 64 
journaled on a horizontal shaft 66. An integral 
arm 6 at one end of the cylindrical shell section 
63 is part of the rotatable sleeve casting 68, which 
extends through the end wall 69 of the rotatable 
Valve housing and which sleeve 68 also forms a 
bearing for the horizontal shaft 66. A handle 70 
(Fig. 1), secured to the outer end of sleeve 68, 
enables the cylindrical shell to be moved into the 
position shown in Fig. 1 for closing the passage 
Way between lower chamber 54 and upper hous 
ing chamber 55, or moved into the open posi 
tion shown in Fig. 11. A locking wheel 7, 
threaded on sleeve 68, enables the rotatable valve 
62 to be locked in either of these positions as 
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desired. 
The other end of the valve housing or chamber 

55 is connected to an outlet delivery pipe T2. A 
port plate 73 extends over this end of the valve 
chamber 55 and provides a bearing support for 
the inner end of the horizontal shaft 66. The 
lower half of this port plate contains an outlet 
port which is controlled by a semi-circular disc 
valve 74, rigidly secured to shaft 66, and in ro 
tative engagement with the inner face of port 
plate 73 which controls the passage of material 
from the upper valve chamber 55 into the delivery 
pipe 72. A handle 75, secured to the outer end 
of shaft 66, enables the disc valve 74 to be posi 
tioned as desired, either in open or in closed or 
in partially open position. A slotted indicator 
guide 76 (Fig. 1), on the outside of the machine 
is provided to enable definite positioning of the 
disc valve 74 to be accomplished. A pin, rigidly 
Secured to the handle 75, extends through the 
slot in the indicator guide 6 and a knurled nut 
77 on the threaded outer end of the pin enables 
the handle 75 to be clamped or set in the desired 
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ber 55 and thence into the space in front of the 
Small diameter end of the shell around the Small 
diameter end of the rotor, with which Space 
chamber 34 of the shell is connected. The ro 
tating attritioning bars of the rotor exert a cen 
trifugal pumping action on this material and 
cause this material to pass between the attrition 
ing surfaces of the rotor and bed plate Shell from 
the small to the large diameter end. The treated 
material is then delivered to the annular Space 
35 around the large diameter end of the rotor 
from which it moves through passageway 35A and 
annular chamber 35B into the passageway 36, 
and is finally discharged through the discharge 
pipe 37. 
This method is particularly suitable in cases 

where coarse material, such as pulp screenings, 
or where long tough fibers, such as flax stalk, 
are included in the material to be treated. Since 
Such material tends to enter into chamber 34 be 
fore passing between the attritioning Surfaces of 
rotor and shell, it is first forced down directly 
on top of the bars of the rotor which constitute 
the bottom of chamber 34. This enables larger 
particles of material, which would otherwise be 
too large to pass between the attritioning Sur 
faces, to be broken up first. It also causes long 
fibers like flax stalk to be cut up and prevents 
roping or clogging by Such fibers which night 
occur, for example, if these long, tough fibers 
were first passed into the interior of the rotor, 
in the manner described under Method A, which 
night result in these fibers collecting on the ends 
of the pump blades of the rotor or roping in the 
inlet of the rotor and gradually blocking the in 
terior rotor paSSageway. 
Thus in my machine, in the two general meth 

ods described, which include hydrating and refin 
ing treatments, the direction of flow of the ma 
terial between the attritioning bars of the rotor 
and Shell can be reversed. In either case, how 
ever, the positioning of the attritioning Surface 
of the shell with respect to that of the rotor will, 
to a limited extent, be self-adjusting due to the 
Semi-floating mounting of the shell, as previously 
pointed out, a more efficient treating of the man 
terial will be attained. 

clain: SSqSqqS 

1. in a pulp treating and refining engine of the 
character described, a conically-shaped rotor 
having an exterior attritioning surface, said rotor 
provided with an interior passageway, pumping 

i means in Said interior passageway, a valve con 
trolling the entrance into said passageway at the 
Small diameter end of Said rotor, a non-rotating 
Shell haVing an interior attritioning surface sur 
rounding Said rotor, a mounting Support for said 
shell, Said shell loosely mounted in said support 
for slight, limited, radial movement, whereby 
said shell can Shift its axial position slightly radi 
ally to provide some self-adjustment of the at 
tritioning surface of Said shell with respect to 
the attritioning Surface of Said rotor in their 
operating relationship, an annular passageway 
extending around the large diameter end of Said 
shell, an outlet connected with Said annular pas 
sageway, a valve Controlling the flow through said 
outlet, an entrance chamber for said machine ad 
joining the Small diameter end of Said rotor and 
so arranged that pulp material from said en 
trance chamber can paSS into Said rotor interior 
passageway when Said rotor-passageway-en 
trance valve is open, a valve housing chamber 
connected with said entrance chamber, a valve 
in said valve housing chamber controlling the 
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O 
passage of pulp material between said entrance 
chamber and Said valve housing chamber, Said 
Valve housing chamber leading to Said attrition 
ing Surfaces at the Small diameter ends of Said 
l'otor and Shell, a Second Outlet Connected to Said 
valve housing chamber and a Second valve in Said 
Second outlet, whereby, by the proper Setting of 
Said rotor-passageway-entrance valve and said 
Valve in Said valve housing chamber and said 
outlet valves the direction of travel of the pulp 
material between the attritioning Surfaces of said 
rotor and Shell can be reversed, and, when de 
sired, a percentage of treated material can be 
recirculated in Said machine. 

2. A pulp treating and refining engine of the 
character described comprising a conically 
shaped rotor having an exterior attritioning Sur 
face, Said rotor provided with an interior passage 
Way, pumping means in Said interior passage 
way, a clack-valve controlling the entrance into 
Said passageway at the Small diameter end of 
Said rotor, a non-rotating shell having an in 
terior attritioning Surface surrounding said rotor, 
a pulp receiving Chamber at the Small diameter 
end of said shell, Said pulp-receiving chamber ex 
tending a Short distance Over the Small diameter 
end of said rotor, said shell attritioning surface 
including bars with their ends extending a short 
distance beyond the large diameter end of Said 
Shell, a mounting Support for Said shell, said shell 
loosely mounted in Said Support for slight, lim 
ited, radial movement, whereby said shell can 
Shift its axial position slightly radially to pro 
Wide Some Self-adjustment of the attritioning 
Surface of Said shell with respect to the attri 
tioning Surface of Said rotor in their operating 
relationship, whereby to aid in obtaining main 
tained precision in the attritioning action of Said 
rotor and shell Surfaces, manually controlled 
means for adjusting the position of said shell 
longitudinally in relation to said rotor, an annu 
lar pa SSageWay eXtending around the large di 
ameter end of Said shell, an outlet connected with 
Said annular passageway, a valve controlling the 
flow through Said outlet, a foreign matter sump 
and drain in Said outlet, an entrance chamber 
for Said machine adjoining the Small diameter 
end of Said rotor and SO arranged that pulp ma 
terial from Said entrance chamber can pass into 
rotor interior passageway when said clack-valve 
iS Open, a rotary Valve housing chamber con 
nected with Said entrance chamber and with said 
pulp-receiving chamber, a rotary valve in said 
Valve housing chamber controlling the passage 
of pulp material between said entrance chamber 
and Said rotary valve housing chamber, a sec 
Ond outlet connected to said rotary valve hous 
ing chamber and a second valve in said second 
outlet, whereby, by the proper setting of said 
Clack-valve and Said rotary valve and said out 
let Valves, the direction of travel of the pulp ma 
terial between the attritioning surfaces of said 
rotor and Shell can be reversed, and, when de 
sired, a percentage of treated material can be 
recirculated in said machine. 

3. In a pulp treating and refining engine of 
the character described including a conically 
shaped rotor having an exterior attritioning sur 
face and a non-rotating shell having an interior 
attritioning Surface surrounding said rotor, a 
housing located externally of said shell, the large 
diameter end of Said shell spaced free from the 
inside Wall of said housing, Supporting means on 
the outside of Said Shell, means on the inside of 
said housing cooperating with said supporting 
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means for supporting said shell in said housing, 
said Supporting means and Said cooperating 
means providing a limited free mounting for the 
large diameter end of said shell within said hous 
ing to enable slight radial movement of the large 
diameter end of Said shell to take place Within 
said housing when such radial movement is re 
quired for bringing the attritioning surface of 
said shell into better cooperating relationship 
with the attritioning surface of Said rotor. 

4. In a pulp treating and refining engine of the 
character described including a conically-shaped 
rotor having an exterior attritioning surface and 
a non-rotating shell having an interior attrition 
ing surface surrounding Said rotor, an interior 
passageway through said rotor, pumping means 
in said interior passageway, a Supporting housing 
located externally of said shell, the large diam 
eter end of said shell spaced free from the inside 
wall of said housing, a pair of supporting arms 
extending from the outer surface of said shell 
to said housing, recessed chambers in said hous 
ing for the outer ends of said arms, said chambers 
being of sufficient size to enable said arms to have 
slight limited movement in said chambers in a 
radial direction with respect to the shell axis, 
whereby said shell can shift its axial position 
slightly radially to provide some self-adjustment 
of the attritioning surface of said shell with re 
spect to the attritioning surface of said rotor in 
their operating relationship, and means for ad 
justing the position of Said shell longitudinally 
in relation to Said rotor. 

5. In an engine of the character described, a 
conically-shaped rotor having an exterior at 
tritioning Surface, a non-rotating frusto-conical 
Shell having an interior attritioning Surface sur 
rounding Said rotor, a housing surrounding said 
shell, an annular chamber on the inside of said 
housing extending around said shell near the 
large diameter end of Said shell, the large diam 
eter end of Said shell spaced from said surround 
ing housing whereby to provide an annular pas 
Sageway from the large diameter end of said shell 
to Said annular chamber Within said housing, an 
outlet for Said annular chamber, a pair of Sup 
porting arms extending from the outer surface of 
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Said shell to said housing, recessed chambers in 
Said housing for the outer ends of said arms, said 
chambers being of sufficient size to enable said 
arms to have a slight limited movement in said 

50. 

2 
chambers in a radial direction with respect to 
the shell axis, Whereby said shell can shift its 
axial position Slightly radially to provide somle 
Self-adjustment of the attritioning surface of said 
shell with respect to the attritioning surface of 
said rotor in their operating relationship. 

6. In a pulp treating and refining engine hav 
ing a conically-shaped rotor With an exterior at 
tritioning Surface and a non-rotating shell with 
an interior attritioning surface Surrounding said 
rotor, a portion of the wall of said shell enlarged 
at the Small diameter end of the shell and spaced 
at greater distance from the corresponding por 
tion of the rotor attritioning surface so. as to 
form. With the rotor a pocket-like pulp-receiving 
chamber located above the attritioning surface 
of the rotor at the small diameter end, from which 
the pulp passes between the attritioning surfaces 
of rotor and shell, a mounting support for said 
shell, said shell loosely mounted in said support, 
for slight, limited, radial movement, whereby said. 
shell can shift its axial position slightly radially 
to provide Some self-adjustment of the attrition 
ing Surface of said Shell. With respect to the at 
tritioning surface of said rotor in their operating 
relationship, whereby to aid in obtaining main-- 
tained precision in the attritioning action of said 
rotor and shell surfaces, and means enabling pulp. 
to pass into said pulp receiving chamber for treat 
ment between said attritioning surfaces. 

CHARLES W. MORDEN. 
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