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ABSTRACT OF THE DISCLOSURE 
Elongated particles having one long dimension are sep 

arated from other particles all dimensions of which are 
less than the long dimension, by moving all the particles 
in contact with a gaseous medium, providing a differential 
velocity between the particles and the medium sufficient 
to align the elongated particles with their longest dimen 
sion generally perpendicular to the direction of their ?ow, 
thereafter guiding the particles onto an inner surface cir 
cular in cross-section, and moving the particles circularly 
and downwardly over holes large enough to accept all 
dimensions of the elongated particles except the long one. 

This invention relates to separating mixtures of solid par 
ticles. More particularly, it makes possible e?icient sepa 
ration of elongated particles of dimensional integrity and 
with ?rst dimensions larger than their other two from 
other particles in which no dimension is as large as said 
?rst dimensions. 

It is the primary object of the invention to make possi 
ble the separation as just mentioned. A further object is 
to do so with minimized loss of the elongated particles, 
even though the particles from which they are separated 
are thrown out through holes much greater in diameter 
than any dimension but the longest of the large elongated 
particles, not permitted to go through the holes. Further 
objects are to accomplish this without blocking holes with 
generally wedge-shaped or other particles, or with ?brous 
or gummy or other materials; to provide improved clean 
ing of the large elongated particles; and to make possible 
saving of desirable materials that would otherwise be 
Wasted. 

Generally speaking, the invention features moving a 
mixture of the above-mentioned elongated particles and 
the abovementioned other particles in a stream and in 
contact with a gaseous medium, giving to all the particles 
and to the gaseous medium different velocities, directing 
the stream onto a surface closedly circular in cross-section, 
and moving the particles therefrom over a perforate mem 
ber with a surface circular in cross section and interrupted 
by openings large enough to accept all dimensions of all 
said particles except the longest dimension of the said 
elongated particles. In preferred embodiments, the parti 
cles are pneumatically conveyed, with low weight ratios of 
gaseous medium to particles at an initial velocity over 5000 
feet per minute; the differential velocity is thereafter pro 
vided by increasing the cross-sectional area of a conduit; 
the particles are guided into a thinned stream and tangen 
tially of the closedly circular surface by changing the di 
rection of the conduit to provide centrifugal forces bias 
ing the particles so; and the openings are several times 
larger than the particles to be moved therethrough. In 
the most preferred embodiment, wood chips (including 
“pegs” and “matchsticks”) are separated from bark, saw 
dust, grit, and stone in preparation for digestion in pulp 
making for manufacture of paper. 

Other objects, features, and advantages will appear from 
the following description of a preferred embodiment of the 
invention, taken with the attached drawings thereof, in 
which: 
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FIG. ,1 is a broken away view of the inner surface of 

the perforate member over which the particles are moving 
in a downwardly circling direction, near the inlet end 
thereof; 

FIG. 2 is a diagrammatic view showing chips, “match 
sticks,” and pegs retained inside the perforate member; 

FIG. 3 is a view of four categories of particles thrown 
out through the holes in the perforate members, grit, 
stone, sawdust, and bark particles; 

‘ FIG. 4 is a plan view of a separator with which the 
invention may be practiced; 
FIG. 5 is a side elevation of said separator; 
FIG. 6 is an auxiliary view at 6—6 of FIG. 5; and 
FIG. 7 is an enlarged, partial, vertical sectional view 

showing the perforate member and adjacent parts. 
Referring now more particularly to the drawings, there 

is shown in FIG. 5 a separator indicated generally at 10 
with a head 12 having a smooth cylindrical inner surface 
14 and an inlet portion 16 and gas outlet 17. Mounted 
beneath surface 14 coaxially therewith is generally frus 
toconical perforate member 18, with an unperforated 
smooth upper portion 20 for initially accepting down 
wardly dropping particles without undue wear, and a per 
forate lower portion 22, which terminates in exhaust por 
tion 24. Particles passing through the holes in perforate 
member 18 are caught by frustoconical member 26 and 
emerge through exhaust 28. 

Conduit 30 is connected to inlet portion 16 through 
transition piece 32, which is round like the conduit at its 
conduit end 34, and rectangular like inlet portion 16 (with 
three times the round end cross-sectional area) at its inlet 
portion end. Inlet portion 16 (and other portions subject 
to heavy particle wear) may if desired be provided with 
liners. 

In operation, a mixture of chips 40, pegs 42, match 
sticks 44 (the latter two being industry expressions for 
bits of ?brous wood of characteristic shape), grit 46, 
stone 48, sawdust 50, and bark 52 is pneumatically car 
ried by air (0.2 pound of air per pound of particles in 
the preferred embodiment; the range is 0.15 to 1.0) 
through conduit 30 at 10,000 feet per minute. The cross 
sectional area of the conduit is about 78 square inches 
and that of the inner portion 16 about 200 square inches, 
so the air is slowed to a velocity of about 3,400 feet per 
minute in the transition piece 32. The particles, however, 
through inertia keep most of their 10,000 feet speed, 
whereby a considerable speed differential between air and 
particles is produced in the transition piece. This speed 
differential makes elongated particles swing so that their 
longest dimension becomes generally perpendicular to the 
direction of ?ow. In inlet portion 16, then, the curve 
brings the particles into a thinned layer away from the 
center of curvature. Actually, in this embodiment, con 
duit 30 has an inner diameter of about 12 inches, while 
inner portion 16 has a cross-sectional inner area of 12 
inches by 20 inches; the layer formed is however only 
about an inch thick, with the largest dimension of many 
chips 40 about 1% inch. These combined alignment and 
thinning steps permit introduction of the particles over 
cylindrical surface 14 generally tangentially thereto, and 
with a particle surface of each elongated particle corre 
sponding to the longest dimension thereof generally 
against surface 14 upon impact on surface 14. This rela 
tionship is then maintained and reinforced as the particles 
spin around and around as they move downwardly over 
surfaces 14, 20, and 22 (as they leave the latter the parti 
cles still have a speed of about 1000 feet per minute). 
Although the holes in perforate member 20 are % inch in 
diameter, the material which passes therethrough looks 
like that passed by a conventional 1%; inch screen. Thus 
small material is ejected through holes three times as 
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large in diameter, with consequent increase in speed, elim 
ination of blocking, and increase in e?iciency; alignment 
of the elongated pegs and matchsticks makes them bridge 
holes they would easily be lost through otherwise, saving 
them and avoiding a great loss of valuable ?brous mate 
rial. Furthermore, alignment prevents wedge-shaped elon 
gated particles from starting into holes and then block 
ing them. And the high turbulence created by the parti 
cle speeds involved prevents any build-up at the holes of 
?brous, gummy, or other material. 

Particles with more than one dimension greater than 
the hole size, such as many chips 40, are of course retained 
with the elongated particles, on conventional principles. 

Other embodiments of the invention will be apparent 
to those skilled in the art and are within the following 
claims. 

I claim: 
1. The method of separating elongated particles with 

a longest ?rst dimension from other particles all dimen 
sions of which are less than said ?rst dimension which 
comprises moving all said particles in contact with a gase 
ous medium, providing a differential velocity between 
said particles and said medium suf?cient to align said 
elongated particles with their longest dimension generally 
perpendicular to the direction of their ?ow, thereafter 
guiding said particles onto an inner surface circular in 
cross-section, and moving said particles circularly and 
downwardly over holes large enough to accept all dimen 
sions of said elongated particles except said ?rst dimen 
sion. 

2. The method of separating elongated particles with 
a longest ?rst dimension from other particles all dimen 
sions of which are less than said ?rst dimension which 
comprises moving all said particles in contact with a 
gaseous medium, providing a differential velocity between 
said particles and said medium sufficient to align said 
elongated particles with their longest dimension generally 
perpendicular to the direction of their flow, thereafter 
bringing said particles together in a thinner layer, guiding 
said thinner layer tangentially onto an inner surface cir 
cular in cross-section, and moving said particles circularly 
and downwardly over holes large enough to accept all 
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dimensions of said elongated particles except said ?rst 
dimension. 

3. The method of claim 2 in which said elongated parti 
cles are wood pegs and matchsticks and said other parti 
cles include bark and sawdust. 

4-. The method of claim 3 in which said holes are round 
and of diameter a plurality of times greater than the 
largest dimension of the bulk of said other particles. 

5. The method of claim 2 in which said particles and 
said gaseous medium initially move together and at a 
speed in excess of 5000 feet per minute. 

6. The method of claim 5 in which said speed is 10,000 
feet per minute. 

7. The method of claim 5 in which the velocity of said 
medium is reduced at least 50% just before said particles 
are brought together in said thinner layer. 

8. The method of claim 2 in which said thinner layer 
is produced by centrifugal action on said particles. 

9. The method of claim 2 in which said layer is of 
thickness less than twice the largest dimension of particles 
ordinarily present therein. 

10. The method of claim 5 in which said gaseous me 
dium is air and the weight ratio thereof to said particles 
is 0.15 to 1.0. 

11. The method of claim 10 in which said ratio is 0.2. 
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