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ABSTRACT 

type re?ners comprising a plurality 
of spaced triangular conveying lugs disposed on the 
refiner drive shaft between the stock inlet and the ro 

No. 162] 
A feeder for disc 

tor. The triangular lugs are disposed so that angularly 
oriented faces thereof will direct the stock toward the 
rotor regardless of the direction of drive shaft rota 
tion. The spaced arrangement of the lugs permits the 
escape of steam from the re?ning region back along 
the drive shaft to a steam outlet located axially out 
wardly of the stock inlet. 
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REVERSIBLE REFINER FEEDER 
This application is a divisional of my earlier applica 

tion Ser. No. 296,564 filed Nov. [2, I972 and now US. 
Pat. No. 3,853,276. 
The present invention relates generally to disc-type 

attrition mills and ‘relates more particularly to a stock 
feeder for high speed disc re?ners. 
Disc-type re?ners are commonly employed in the 

paper pulp industry for the re?ning of wood chips. A 
substantial amount of steam is generated in the re?ning 
of high consistency stock and must be vented to pre 
vent the interruption of the stock feed. In my US. Pat. 
No. 3,441,227, I have disclosed a ribbon screw refiner 
feeder which directs the stock into the throat of a disc 
type refiner around the periphery of the conveyor 
housing while permitting the steam to escape through 
the interior of the ribbon conveyor. Since a ribbon 
screw conveyor is not reversible, the patented feeder 
can suitably be used only with an independent drive if 
the re?ner rotor rotation is to be reversed. It is conven~ 
tional practice to periodically reverse the rotation of 
the re?ner to equalize the wear of the re?ner plate ele 
ments, and thus the above patented feeder is primarily 
used with single disc re?ners wherein the rotor is 
mounted outboard of the shaft bearings and the ribbon 
screw is independently mounted and driven. 

In the present invention, a re?ner feeder arrange 
ment is provided which is mounted directly on the re 
?ner drive shaft and which will uniformly feed the 
stock from a stock inlet toward the refiner rotor regard 
less of the direction of drive shaft rotation. The inven 
tion comprises a plurality of spaced triangular convey 
ing lugs disposed on the re?ner drive shaft within a con— 
veying chamber between the stock inlet and the rotor. 
The lugs are so disposed on the drive shaft that angu 
larly oriented faces thereof will direct the stock toward 
the rotor with rotation of the shaft in either direction. 
Steam generated in the re?ning region can escape back 
along the drive shaft to a steam outlet located axially 
outwardly of the stock inlet since centrifugal force will 
hold the ?ow of stock around the periphery of the con 
veyor housing. 

It is accordingly a primary object of the present in 
vention to provide a novel stock infeed conveyor for a 
disc-type re?ner. 

It is a further object of the invention to provide a con 
veyor as described which is mounted directly on the re 
?ner drive shaft. 
Another object of the invention is to provide a con 

veyor as described which will convey stock toward the 
refiner rotor regardless of the direction of drive shaft 
rotation. 
A still further object of the invention is to provide a 

conveyor as described which provides a venting of 
steam generated in the refining region during the pro 
cessing of high consistency stock. 
Another object of the invention is to provide a stock 

conveyor as described of a relatively simple construc 
tion. 
Additional objects and advantages of the invention 

will be more readily apparent from the following de 
tailed description of an embodiment thereof when 
taken together with the accompanying drawings in 
which: 
FIG. 1 is a partial side elevational view ofa disc-type 

re?ner embodying the conveyor of the present inven 
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2 
tion, the re?ner being cut away and partly in section to 
more clearly illustrate the components thereof; and 

FIG. 2 is an enlarged sectional view taken along line 
2-2 of FIG. 1 showing the arrangement of the convey» 
ing lugs around the re?ner drive shaft. 
Referring to the drawings, FIG. 1 illustrates a high 

speed disc-type re?ner generally designated 10 having 
a frame 12 supporting separable re?ner casing sections 
14 and 16. A re?ner drive shaft 18 is rotatably sup 
ported by bearing means at spaced locations on the 
frame 12. A rotor 20 centrally mounted on the drive 
shaft 18 carries on each radial face thereof a set of re 
?ning plates 22. A similar set of re?ning plates 24 jux 
taposed from the plates 22 are secured to a nonrotating 
but axially adjustable head 26 which is hydraulically 
positioned within the casing in a conventional manner. 
Since the re?ner structure, aside from the stock feed 
conveyor, is essentially conventional, only one side of 
the re?ner is illustrated in FIG. 1, namely that side to 
the left hand of the rotor 20. It should be understood 
that a substantially identical re?ner construction is 
present on the right hand side of the rotor as viewed in 
FIG. 1, the rotor carrying a second set of plates on the 
right hand side thereof to cooperate with a second set 
of non-rotating axially adjustable plates in a manner 
well known in the art. The drive shaft 18 is driven by 
a motor 28 located outboard of the casing sections on 
a portion of the re?ner frame 12. The motor is illus 
trated schematically in FIG. 1 since the installation 
thereof is conventional. 
The stock, which might for example comprise wood 

chips, is introduced into the re?ner through an inlet 
conduit 30 from which it passes through passage 32 
into a conveying chamber 33 de?ned by cylindrical 
conveyor housing 34 spaced coaxially around the re 
?ner shaft 18. A conveyor assembly generally desig 
nated 36 mounted on the drive shaft 18 includes a con 
veyor sleeve 38 on which are mounted a plurality of 
triangular-sectioned conveyor lugs 40, each of which 
extends radially from the sleeve 38. The conveying lugs 
40 extend radially almost to the surface of the conveyor 
housing 34 so as to sweep through substantially the en 
tire conveying region 33 upon rotation of the drive 
shaft. 
The conveying lugs 40 are oriented on the sleeve 38 

in such a manner that an angularly directed face 400 
thereof is moved against the stock to advance the stock 
toward the rotor regardless of the direction of rotation 
of the drive shaft. In the embodiment illustrated, each 
lug in section comprises an isosceles triangle with the 
apex angle of the equilength legs comprising a right tri 
angle. This apex angle is directed toward the rotor so 
that one of the equilength faces of the lug will serve to 
engage the stock'at a 45° angle and advance the stock 
toward the re?ner throat 42 during rotation of the 
shaft. In the illustrated embodiment, the lugs are ar’ 
ranged in spaced disposition in axial rows, alternate 
rows being axially displaced to present a staggered dis 
position of the circumferentially adjacent lugs. 
The conveying of the stock into the re?ner throat 

can, especially with the re?ning of high consistency 
stock be interrupted by the back ?ow of steam gener 
ated during the re?ning process unless provision is 
made for venting the steam. In the present stock con 
veyor, to permit the escape of steam without interrupt 
ing the stock flow, a steam outlet conduit 44 is pro 
vided which communicates with the conveying cham 
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ber axially outwardly from the stock inlet passage 32. 
The steam generated in the re?ning region travels axi 
ally adjacent the shaft through the lugs to the steam 
outlet conduit. A ?ange member 46 on the drive shaft 
cooperates with a seal 48 on the re?ner frame 12 to 
prevent the controlled escape of steam into the atmo 
sphere. 
During operation of the re?ner, with the motor 28 

turning the drive shaft and rotor at a relatively high ro 
tational speed, the stock is introduced through the 
stock inlet 30 and passes through passage 32 into the 
conveyor chamber 33. The triangular lugs 40 and spe 
ci?cally the angularly disposed faces thereof engage 
the stock and serve to advance it toward the conveyor 
throat 42. The high speed of rotation of the lugs 40 pro 
duces a sufficient centrifugal force to throw the stock 
outwardly around the periphery of the conveyor hous 
ing 34, thereby allowing the steam generated in the re 
?ning section to pass freely adjacent the conveyor 
sleeve 38 into the steam outlet conduit 44. The spacing 
of the lugs 40 coupled with the centrifugal movement 
of the stock to the periphery of the conveyor chamber 
leaves a more than adequate space for the steam to es 
cape without disrupting the stock flow. In the unlikely 
event that any stock should become entrained in the 
escaping steam, the lugs 40 are provided the entire 
length of the conveyor sleeve 38, namely back to the 
drive shaft ?ange 46. Any stock which should go astray 
is thus returned toward the re?ner throat by the lugs in 
the steam outlet conduit region. 

It will be apparent that the direction of rotation of the 
refiner drive shaft is immaterial, since the same convey 
ing action will be provided by the triangular lugs re 
gardless of the rotational direction of the shaft. The 
shape of the triangular lugs 40 may, of course, be var 
ied to suit the particular application for which the re 
?ner is designed. Thus, although a right angle triangu 
lar section is illustrated, other similar angles may also 
be suitably employed. Similarly, although a solid triang 
ular shaped lug is illustrated, it may be possible to em 
ploy simply a V-shaped element, arranged so that the 
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4 
apex of the V is directed toward the refiner throat. 

Manifestly, changes in details of construction can be 
effected by those skilled in the art without departing 
from the spirit and the scope of the invention. 

I claim: 
1. A reversible conveyor for particulate material and 

the like comprising a cylindrical casing, a shaft rotat 
ably mounted within said casing in radially spaced axi 
ally paralled relation thereto, said casing and said shaft 
de?ning a conveying chamber therebetween, a material 
inlet in said casing at one end of said conveying cham 
ber, a material outlet in said casing at the opposite end 
of said conveying chamber, a plurality of conveying‘ 
lugs ?xed to said drive shaft and extending into said 
conveying chamber, said conveying lugs each having a 
pair of intersecting faces oppositely angularly inclined 
with respect to the axis of said shaft, the lug edge 
formed by said intersecting faces being directed toward 
said material outlet, said lugs upon rotation of said 
shaft serving to advance material introduced into said 
conveying chamber toward said material outlet regard 
less of the direction of shaft rotation. 

2. The invention as claimed in claim 1 wherein said 
conveying lugs are arranged in evenly spaced relation 
in axially aligned rows, the lugs of each row being axi 
ally staggered with respect to the lugs of the adjacent 
rows. 

3. The invention as claimed in claim 1 wherein said 
conveying lugs extend substantially radially outwardly 
from said drive shaft. 

4. The invention as claimed in claim 1 including a 
conveyor sleeve secured to said drive shaft, said con 
veying lugs being mounted on said conveyor sleeve. 

5. The invention as claimed in claim 1 wherein said 
conveying lugs are triangular in section. 

6. The invention as claimed in claim 5 wherein said 
conveying lugs in section each comprise an isosceles 
triangle with the apex of the equilength edges thereof 
being directed toward said material outlet. 

* * at a * 


