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1. 
In pneumatically transporting granular bulk 

material such as grains, a considerable Weight of 
air or gases is delivered too, whereby the power 
required is substantially increased in comparison 
with mechanical transport means Such as eleva 
tors or chain conveyors. 
According to my present invention, the delivery 

air blast is utilized in a substantially higher de 
gree than at present in that the delivery air in 
transport is used for classifying, grading and 
assorting the material transported. The kinetic 
energy inherent to the delivery air, on its path 
of operation also may be used, e. g., for centrif 
ligally aligning the material. In order to still 
further utilize the delivery air, the latter also 
may be used for the mechanical working of the 
naterial. 
At present, separate machines are used in 

grain-grinding mills for aSSOrting, viz. for sepa 
rating grains or meals from the specifically : 
lighter hull particles, germs, dust and the like, 
and also for mechanically treating wheat, oats, 
barley or other grains, viz. for hulling, husking, 
and decorticating, scouring and polishing, and 
the like. 
The means for carrying out the method dis 

closed by my present invention, comprise a de 
livery conduit adapted to assort and, if desired, 
mechanically treat the material. For the pur 
pose of delivering air of operation, a pressure 
producing blower or a suction-producing blower 
may be disposed at the respective end of the path 
of transport. 
The method according to my present invention 

shall be more fully explained with the aid of the 
accompanying drawings, in which various forms 
of the means for carrying out such method are 
schematically illustrated. In the drawings: 

Fig. 1 shows a first example using the Suction 
line of a blower, 

Fig. 2 shows another example using the pres 
Sure line of a blower, 

Fig. 3 illustrates, in a larger Scale, a separator 
disposed in the transport line, in section. On the 
line III-III of Fig. 4, 

Fig. 4 is a top plan view of the separator, 
Fig. 5 shows a further example using the Suc 

tion line of a blower, 
Fig. 6 a partial side elevation of Fig. 5, 
Fig. 7 a longitudinal section through a centrif 

ugal sifter, and 
Fig. 8 a section on the line VIII-VIII of Fig. 7. 
As shown in Fig. 1, the material to be trans 

ported and mechanically treated is introduced 
through the receiving hopper into the line 2 
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and thus brought into the operative path of the 
transport air aspirated by the blower 6. The line 
2 comprises a straight section 2d of particular 
construction and a plurality of bends 2b which 
are clad on the inside With a material Suited for 
mechanically treating the material in transport, 
e.g. a coat of emery or hard cast material. A 
separator 3 built into the line 2. downstream of 
the last bend 2b, serves for sorting the material 
in transport. The specifically heavier parts pro 
duced in the mechanical treatment, are carried 
along by the air stream acroSS the Separator 3 
and leave the same through a sluice gate 4. The 
specifically lighter parts (hull portions and the 
like) leave the separator through a sluice gate 5. 

Fig. 3 shows the construction and mode of Op 
eration of separator 3, the air path being indi 
cated by arrows. A slide gate 12 which is ad 
justable by means of a rod 3, serves for letting 
the material in transport accumulate at a point 
A so as to force the air into a duct 4 wherein it 
changes its direction in Order to paSS upWardly 
through the material flowing through gate 2, 
and to transport the specifically lighter parts 
into the Separator passage B. Any heavy parts 
still entrained in the air blast past the gate 2 
are retarded by means of partitions 5 and f 6 
disposed in said passage B, and drop into the 
sluice 4 together with the specifically heavier 
parts which drop directly from the material pass 
ing, through gate 2. The partition 6 is formed 
as a butterfly valve, by means of which the air 
current in separator passage B may be throttled 
and its carrying capacity varied. The specifically 
lighter parts of the material drop from the sepa 
rator passage C which is provided with a SWing 
gate 7, into the sluice 5, while the air flowing 
Out through the connection 8 carries off dust and 
other impurities into a pressure filter (not shown) 
for example, from which clean air is discharged. 
As shown in Fig. 1, a line. f at one end is con 
nected at 8 to the separator 3, and at the other 
end to the suction blower 6. 
In contrast to the arrangement just described, 

the means shown in Fig. 2 operate with the aid 
of compressed air. The material to be trans 
ported and treated passes from the inlet hopper 
through a sluice gate 9 and a line into the 

pressure line 2 which comprises a straight section 
2a and two bends 2b. The latter on the inside 
are coated with a material suited for mechani 
cally treating the material in transport, e.g. with 
an abrasive material of the kind mentioned above 
in eonnection with the first form of my invention. 
The mechanically treated material then is sorted 
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in a separator 3 as in the first example shown in 
Fig. 1. After being discharged from Separator 
3 through a port 8, the dust-laden air may be 
blown through a pressure filter (not shown). 
The delivery line 2 in Figs. 1 and 2, if required, 

may be provided with one bend 2b only and again, 
may be provided on the inside with an abrasive 
coating on its entire length. 
In the example shown in Figs. 5 and 6, the 

material is mechanically treated in a drum 
Which is provided in the line 2 and possesses an 
abrasive coat on a portion of the inside Surface 
or on the whole thereof. 

5 

The example shown in Figs. 7 and 8 is operated . 
by an induced-draft fan (not shown) which 
however, could be replaced by a forced-draft fan. 

5 

The material to be transported and treated is 
fed through a suction line 2 into a horizontally 
disposed sifter 26 by way of a tangential inlet 
connection 2 disposed on one end face of the 
sifter. The latter is subdivided into three axial 
zones a, b and c, the inside wall of each Zone 
on its entire circumference being perforated. 
The size of the perforations in each zone is dif 
ferent from that in the adjacent zone or zones 
and corresponds to the size of the particles to be 
Sifted. 
In Fig. 7, the size of the perforations increases 

from left to right so that the Zone a serves for 
fine sifting, the zone b for intermediary sifting, 
and the zone C for coarse sifting. Fl'On the zone 
c, of sifter 2), the material is carried through a 
tangential outlet 22 disposed on the other end 
face of drum 2 into a section which is con 
nected to the induced-draft blower. 
The zones d-c of Sifter 29 are enclosed in a 

casing 23 which by means of partitions 24 is sub 
divided into three annular chanbers 25 of which 
the lower portions open into conical Cutlets 26 
which terminate in a sluice gate 27 each. The 
casing 23 is closed against the atmosphei'e, and 
comprises an aperture 28 for each Zone a-c. The 
said apertures are adjustable by means of a slide 
29 each. - 
The mode of operation of the arrangement de 

scribed is as follows, it being assumed that the 
apertures 28 are closed entirely: 
The material carried in the induced draft 

passes through the inlet 2 tangentially into the 
sifter 20. Under the influence of the centrifugal 
forces engaging the particles of the material by 
reason of the arising whirl, the said particles are 
thrown against the wall of Sifter 2). The ma 
terial on passing through the latter thus is suc 
cessively sifted as regards to the fine, interne 
diate, and coarse particles, and the particles are 
not Smashed or damaged through movable Ine 
chanical parts such as beaters - or brushes. The 
separated fractions of the material pass through 
the perforated walls of the Sifter Zones d-c into 
the respective annular chambers 25 of Casing .23 
and, thus, may be discharged from the path of 
transport through the sluice gates 27. The trans 
porting air, freed of material, is conducted to the 
suction side of the blower through the outlet 22 
and may be exhausted to the atmosphere, e. g. 
after having passed through a pressure filter. 
When the material has not been entirely sep 
arated in the sifter, the residual is discharged 
together with the air from the sifter and may be 
separated on its way, i.e. by means of a sepa 
rator disposed in line 7. 
When the apertures 28 in casing 23 are opened, 

outside air is sucked into the various Zones, since 
there is a subpressure in sifter 20. The amount 
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4. 
of air entering through the apertures 28 may be 
regulated by means of the slides 29. The current 
produced by the air entering the annular cham 
bers 25 is directed approximately radially in 
Wards and opposes the centrifugal forces acting 
onto the particles. Only the particles having a 
kinetic energy greater than that of the incoming 
air Stream, will therefore pass through the per 
forated Walls of the zones a-c of sifter 20. The 
material thus not only is sifted as to the size, but 
also as to the Specific gravity of its particles, and 
such sifting effect is regulable by varying the 
amount of air entering into the various sifter 
Zones through the apertures 28, by means of the 
slides 29. 
The sifter 20 may be made of perforated sheet 

iron, Wire mesh, or filter cloth, according to the 
kind of material to be sifted. 
According to the method described, the two 

different Operations provided for treating thema 
terial aire performed consecutively in one run. 
Special machines separated from the path of 
transport, as used in prior art for treating the 
material, which machines require much space 
thus are eliminated. The treatment of the ma 
terial according to the method disclosed in the 
foregoing Specification, requires less time of oper 
ation, and the arrangement according to my 
present invention requires less space than the 
prior-art methods and arrangements, and my in 
vention more fully utilizes the energy of the 
transporting air and, thus, increases the economy 
of pneumatic transport. 
What I claim as new and desire to secure by 

Letters Patent, is: 
1. In an apparatus for pneumatically trans 

porting loose bulk material, such as grains or 
Seeds, having a tubular conduit for the reception 
of Such material, and a discharge end, and means 
for passing air through said conduit, and a sepa 
rator interposed in said conduit, said separator 
including the combination of a casing having an 
air inlet opening and an air outlet opening at its 
upper portion, a concave curved wall across the 
inlet opening and Spaced therefrom in the path of 
the incoming air and material for separating the 
material from Said air, means for collecting said 
material, Said means having a restricted outlet for 
Said material and forming with the material a 
Seal against an air flow, the material passing out 
of Said restricted outlet forming a veil of material 
when descending by gravity to the lower part of 
Said casing, an air conduit in said casing sepa 
rate from said collecting means extending verti 
cally along said collecting means and below the 
Same and having its inlet orifice in the upper part 
of Said Casing Spaced from said concave curved 
Wall for the air separated from said incoming 
material, and having its exit orifice below said re 
stricted outlet of said material shaped to direct 
its air transversely across the said veil of material 
for blowing the lighter particles of the veil of ma 
terial out of said casing, the heavier particles 
being permitted to descend to the lower part of 
Said Casing. 

2. In an apparatus for pneumatically trans 
porting loose bulk material, such as grains or 
seeds, having a tubular conduit for the reception 
of such material, and a discharge end, and means 
for passing air through Said conduit, and a Sepa 
rator interposed in said conduit, Said Separator 
including the combination of a casing having an 
air inlet opening and an air outlet opening at its 
upper portion, a concave curved Wall across the 
inlet opening and spaced therefrom in the path 
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of the incoming air and material for separating 
the material from said air, means for collecting 
Said material, said means having a restricted out 
let for said material and forming with the mate 
rial a seal against an airflow, the material passing 
Out of Said restricted outlet forming a veil of ma 
terial when descending by gravity to the lower 
part of said casing, an air conduit in said casing 
Separate from Said collecting means extending 
vertically along Said collecting means and below 
the same and having its inlet orifice in the upper 
part of Said casing Spaced from Said concave 
curved wall for the air separated from Said in 
coming material, and having its exit Orifice be 
low said restricted outlet of said material shaped 
to direct its air transversely across the Said veil 
of material for blowing the lighter particles of 
the veil of material out of said casing, the heavier 
particles being permitted to descend to the lower 
part of said casing, coinbined with a vertical 
partition wall substantially median of said casing, 
an inverted U-shaped wall above said partition 
and spaced therefrom to form a conduit for air 
and such material drawn thereby, the inlet end 
of said conduit being in proximity to the point of 
intersection of said air flow with Said Weil, to re 
ceive said air fiow with the lighter particles en 
trained by said air, said inverted U-shaped wall 
guiding said air and lighter material from One 
side of said partition to the other side thereof 
for gravity descent along said partition, the air 
flow free from said material being reversed at the 
outlet end of said U-shaped wall in its direction 
before passing to the air outlet in the upper part 
of Said casing. 

3. The structure of claim 2, and an inclined 
wall in the path of the air and lighter material 
flow to impede heavier particles, between Said 
partition and said collecting means. 

4. The structure of claim 2, and a valve ad 
jacent said partition and between said partition 
and said collecting means, for regulating the flow 
of air and lighter materials. 

5. The structure of claim 2, and a valve hinged 
to one end of said inverted U wall at its outlet 
end for regulating the flow of air and lighter na 
terial in the conduit formed by said inverted U 
shaped Wall. 

6 
6. A method of separating loose bulk material 

Such as grains and Seeds from a stream of air 
used to transport such material, which consists in 
Subjecting Said stream of air conveying Said ma 

5 terial to an interposed separation of material 
from said air, in a continuous serpentine flow, by 
first subjecting the stream to centrifugal action 
to separate the material from said air, and col 
lecting said material in an air seal like deposit 

l0 having a restricted outlet portion to form a veil 
of material descending by gravity away from Said 
deposit, said remaining air flowing independently 
of said deposits to below the same and guided to 
intersect said material veil to entrain the lighter 

15 particles of Said material, then subjecting Said 
flow of air with entrained lighter particles to a 
reverse curve of direction, and then subjecting 
said material entrained by said stream of air to 
a second reverse curve of direction opposite to the 

20 first reverse flow of direction, whereby said re 
verse flows of direction separate said lighter par 
ticles of material from said air to descend by 
gravity, with said air freed of Said material ex 
hausting to the air flow of the casing. 

25 
FRITZ TANNER. 
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