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GRINDING DISK 
Daniel Manson Sutherland, Morrisville, Pa., as 
signor to Lionel M. Sutherland and Douglas G. 
Sutherland, as trustees 

Application November 5, 1952, Serial No. 318,818 
(C. 92-26) 14 Claims. 

1. 
his invention relates to grinding disks. More 

particularly, it has reference to grinding disks 
of a channeled and grooved type for use in pairs 
in attrition mills, such as disclosed in U. S. Pat 
ent 2,035,994 granted to me on March 23, 1926, 
and adapted, for example, in the reduction of 
WOOd pulp to the fineness required for the manu 
facture of paper or cardboard therefrom. 
My present invention is directed in the main 

tOWard predetermining, through an improved ar 
rangement of the channeling and grooving in 
the Opposing Surfaces of the disks, more even 
distribution and control in the flow of the pulp 
between them, and more uniformly progressive 
breaking down of the pulp than possible with 
grinding disks as heretofore constructed, for the 
attainment of a more homogeneously treated 
slivered product of the desired fineness and in 

Creased output from the mills. 
Other objects and attendant advantages will 

appear from the following detailed description of 
the attached drawings wherein: 

Fig. 1 is a fragmentary view in section of a 
pair of opposing grinding disks conveniently em 
bodying my invention shown in the positions 
Which they occupy in the attenuating mill, said 
Section being taken as indicated by the arrows 
- respectively in FigS. 2 and 3. 
Fig. 2 is a fragmentary view showing the 

channeled and grooved grinding face of one of 
the disks. 

Fig. 3 is a view similar to Fig. 2, showing the 
Channeled and grooved grinding face of opposing 
disk. 

FigS. 4 and 5 are enlarged fragmentary views 
COIIeSpoilding to Fig. 1 showing in greater detail 
the construction within the confines of the brok 
en line rectangles 4 and 5 respectively in said 
Fig. 1. 

Figs. 6, 7 and 8 are fragmentary views in sec 
tion taken as indicated respectively by the angled 
arrows WI-VI, VI. VII and VIII-VIII in Fig. 
2, and draWn to a much larger Scale. 
Throughout the dra Wings, two opposing grind 

ing disks are comprehensively designated to and 
a respectively, and in Fig. they are shown in 

juxtaposition relation as they would be when 
positioned in attrition mills. It is to be under 
stood that to effect the grinding, one disk may be 
held Stationary while the other is revolved about 
itS axis, or the two may be revolved simultane 
Ously in opposite direction, or they may be ro 
tated in the same direction but at different Speeds. 
AS shown, Figs. 1 and 2, disk O is provided with 

a circular axial opening and that its grind 

5 

O 

5 

20 

30 

40 

45 

50 

55 

2 
ing face has a relatively wide inner annular area. 
2, an intermediate annular area, 3 of substan 

tially the Same width and a comparatively narrow 
marginal area, or check ring 14 at its periphery. 
AS further shown in Fig. 2, two concentric an 
nular channels 5 and ES separate the areas 2, 
3 and 4. Extending through the innermost 
annular area f2 is a plurality of relatively wide 
Circumferentially-Spaced square bottomed radial 
channels , and alternating with these chan 
nels are much narrower medially disposed round 
bottoned radial channels 8 which, together with 
the channels , set apart segmental surface 
area.S 9 and 20. Disposed crosswise of each 
Segmental area, 9 in parallel relation to the cor 
responding channel 7 is a series of narrow round 
bottoned grooves 2, and disposed crosswise of 
the innediately adjacent segmental area, 29 in 
parallel relation to the radial channel 8 is a 
Series of round bottomed grooves 22 of which 
the Width is less than that of the radial channel 
f8. Again referring to Fig. 2, round bottomed 
radial channels 25 and 26 are also provided in 
the intervening annular area, 3 of the grinding 
Surface of disk 0, these channels being equal 
in number to the radial channels 7 and 8 in 
area, 2 and in line with then. The radial 
channels 25 and 26 are all of the same width as 
the radial channels 8. The segmental portions 
27 and 28 Set apart by the radial channels 25 and 
26 of area 3 and corresponding to the segmental 
portions 9 and 20 of area, 2 are respectively 
provided With transverse grooves 29 and 3. Which 
are S.OneWhat narrower and of less depth than 
the grooves 2 and 22 of the area. 2, and exceed 
the latter in number, but extend in the same 
directions. 
The marginal area, or check ring f4 of the 

grinding face of disk O is provided, in turn, With 
circumferentially spaced crosswise grooves 3 of 
Which the number is considerably less than the 
total of the grooves 29 and 30 of the intermediate 
annular area. 3. As shown in Fig. 2, longitudinal 
axes A. Of the grooves are tangential to a circle 
C. Whereof the diameter is Smaller than that of 
the disk, and from Fig. 8, that they taper in 
Width and decrease in depth outwardly toward 
the periphery of the disk. 

It is to be particularly noted from Figs. 1 and 5 
that the depth of the innermost annular chan 
nel 5 is equal in depth to that of the cross 
grooves 2 and 22 of the annular area 0, and 
that said channel is flat bottomed, that the in 
ner circumferential edge portion 32 thereof is 
at right angles to the bottom, and that its cir 



2,651,976 
3 

cumferential outer edge portion 33 is sloped. On 
a bevel. It is also to be noted from Fig. 1 that 
the depth of the wide radial channels in 
crease gradually in depth from that of the 
grooves 2 and 22 at the innermost annular chan 
nel 5 toward the center of the disk. Attention 
is further directed to the fact that the depth of 
the outermost annular channel 6 is equal to 
that of the crosswise grooves 29 and 30 of the 
intermediate area, 2, and that said channel is 
flat bottomed like the channel 5, has an inner 
circumferential edge portion 34 at right angles 
to the bottom, and an outer circumferential por 
tion 35 which is sloped at a bevel. Another in 
portant characteristic to be observed is that the 
maximum depth of the grooves 3 in the mar 
ginal or check ring area, 4 corresponds to the 
depth of the annular channel 6 with which they 
directly communicate. 
For convenience of machining disk () may be 

made in two parts which, as shown in FigS. 1, 2 
and 5 are cross hatched in different directions. 
Companion disk. 9a, see Fig. 3, is an exact dul 

plicate of disk to except for the absence of a 
central opening. Accordingly, in order to ob 
viate the necessity for repetitive description, all 
corresponding characterizing features of disk (t 
are designated by the reference characters previ 
ously employed, however, with addition, in each 
instance, of the letter 'a' for convenience of 
more ready distinction. 
When the disks C and Oa are positioned in 

the mill with their grinding faces opposed as in 
Figs. 1, 4 and 5, the grooves of the one will paSS 
the grooves of the other in interSecting angulai 
relation as said disks are differentially rotated, 
With the result that a grinding and Shearing a C 
tion will take place between them. In the Opera." 
tion of the mill, the pulp is continuously fed 
under pressure into the central opening of 
disk O and fows, by way of the radial channels 
7, a and 8, 8a, and cross grooves 2, 2 (t 

and 22, 22a into the annular channel 5, 50, 
then, by way of the radial channels 25, 25a and 
the cross grooves 29, 29a and 30, 30a, to the an 
nular channels 6, 6a, wherefrom it will be even 
tually ejected through the cross grooves 3 and 
3a of the check rings 3 and 3d at the pe 
ripheries of the disks. By reason of the described 
arrangement and proportioning of the Chan 
nels and grooves, the flowing pulp is evenly 
spread out radially between then and is uniform 
ly discharged at their peripheries after reduc 
tion of the fibers, at a rate which is definitely 
controlled by reason of the variation in the 
widths of the radial channels and the CrOSS 
grooves, the cross sectional shaping of the an 
nular channels, and the non-radial disposal and 
the described shaping of the grooves in the check 
IllgS. 
Having thus described my invention, I claim: 
1. A grinding disk for use in atti'ition mills 

having a grinding face with a relatively Wide 
crosswise grooved inner annular area, a croSS 
Wise grooved intermediate annular area. Of Sub 
stantially the same width, a crosswise grooved 
narrower marginal check ring area, at the pe 
riphery, and concentric annular channels Sep 
arating said areas, the longitudinal axes of the 
grooves in the marginal or check ring area, being 
tangential to a concentric circle of which the 
diameter is Smaller than the diameter of the 
disk. 

2. A grinding disk according to claim i, where 
in the grooves in the marginal check ring area, 
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4. 
taper in width and decrease in depth outwardly 
from the outermost annular channel. 

3. A grinding disk according to claim 1, where 
in the croSSWise grooves of the inner annular 
area, are all of the same width and depth; where 
in the croSSWise grooves of the internediate an 
nular area are likewise all of the same depth but 
narrower and shallower than those of Said in 
ner area and greater in number; and wherein 
the maximum depth of the groove in the nar 
ginal or check ring area, is equal to the depth 
of the crosswise grooves in said intermediate 
e. 
4. Agrinding disk according to claim 1, where 

in the Outer of the tWO annular channels is flat 
bottomed, the inner circumferential edge por 
tion of Said channel is at right angles to the 
bottom, and the outer edge portion is sloped on 
a bevel. 

5. A grinding disk according to claim 1, where 
in the Outer of the two annular channels is flat 
bottomed, the inner circumferential edge por 
tion of said channel is at right angles to the bot 
tom, and the Outer edge portion is sloped on a 
bevel; and wherein the innermost annular chan 
nel is cross sectionally configured like said outer 
Inost annular channel. 

6. A grinding disk according to claim 1, where 
in the CrOSSWise grooves of the intermediate area, 
exceed in number those of the inner area; and 
wherein the number of CrOSSwise grooves of the 
marginal or check ring are less than the num 
ber of CrOSSWise grooves of Said intermediate 
ae, 

7. A grinding disk for use in attrition mills 
having a grinding face with relatively wide inner 
and intermediate annular areas and a narrower 
marginal or check ring area at the periphery, 
concentric annular channels Separating said 
areas, circumferentially spaced radial channels 
in the inner and intermediate annular areas, 
CrOSSWise grooves in the segmental face por 
tions of the inner and intermediate areas set 
apart by the radial channels aforesaid, and cir 
cumferentially spaced grooves in the marginal 
or check ring area, with their longitudinal axes 
tangential to a concentric circle Smaller in di 
ameter than the diameter of the disk. 

8. A grinding disk according to claim 7, 
Wherein the grooves in the marginal or check 
ring area, taper in width and decrease in depth 
outWardly from the outermost annular channel. 

9. A grinding element according to claim 7, 
Wherein alternate radial channels in the inner 
annular area are relatively wide, wherein the in 
tervening radial channels of said area are nar 
OWer, and Wherein the radial channels in the 
intervening area are of substantially the same 
Width as the narrow channels in the inner annu 
lar area. 

10. A grinding disk according to claim 7, 
wherein the croSSwise grooves in the segmental 
portions of the inner annular area are all of the 
same width and depth and correspond in depth 
to that of the innermost annular channel; 
wherein the croSSwise grooves of the intermedi 
ate annular area, are likewise all of the same 
depth but narrower and shallower than those of 
the inner area and correspond in depth to that 
of the Outermost annular channel; and wherein 
the maximum depth of the grooves in tine mar 
ginal or check ring area, is equal to the depth of 
the CrOSSwise grooves in the segmental portions 
of Said intermediate area and of said outermost 
annular channel. 
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11. A grinding disk according to claim 7, where 
in the CrOSSwise grooves in the segmental por 
tions of the inner annular area are all of the 
Same width and depth and correspond in depth 
to that of the innermost annular channel; where 
in the croSSWise grooves of the intermediate an 
nular area are likewise all of the same depth but 
narrower and Shallower that those of the inner 
area, and correspond in depth to that of the 
Outermost annular channel; wherein the maxi 
mum depth of the grooves in the marginal or 
check ring area, is equal to the depth of the 
CrOSSwise grooves in the segmental portions of 
said intermediate area, and of said outermost 
annular channel; and wherein the Wide radial 
channels of the intermediate area, increase in 
depth gradually from that of the croSSWise 
grooves of the Segmental portions at the inner 
most annular channel toward the center of the 
disk. 

12. A grinding disk according to claim 7, 
Wherein the Outer of the two annular channels is 
flat bottomed, the inner circumferential edge 
portion of said channel is at right angles to the 
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bottom, and the Outer edge portion is sloped on a 25 
bevel, 

6 
13. A grinding disk according to claim 7, 

Whereii the outer of the two annular channes is 
flat bottomed, the inner circumferential edge 
portion of said channel is at right angles to the 
bottom, and the outer edge portion is sloped on 
a bevel; and wherein the innermost annular 
channel is Cross-sectionally configured like said 
Outermost annular channel. 

14. A grinding disk according to claim 7, 
wherein the croSSWise grooves of the internedi 
ate area, exceed in number those of the inner 
area; and Wherein the number of CrOSSWise 
grooves of the marginal or check ring area, is less 
than the number of CrOSSWise grooves of said 
internediate area. 

DANIEI MANSON SUTHERLAND. 
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