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1

The present invention relates to a process and
apparasus for treating granular me srials such
o coffee, grain, barley, pharmaceutical products
and vegatable Toodstufls. More particularly, the
present inveantion relaies 0 a process and ap-
paratus for drying and/or roasting, as well as
cleaning such granular materials.

One of the objects of the present invention i
to provide a process and apparatus for treat-
ing granular materials in a continuous, vapid
ond effective manner.

Another object of the present invention is to
provide a process and apparatus for subjecting
the granular mabsrial only to the influence of
infra-red rays during a part of the treatment
thereotf.

Still another object of the present invention
is to fully ubilize all of the energy of the infra-
rad rays.

A further obisect of the present invention is to
nrovide means for automatically removing
overdried or over-roasted materials.

4 still further object of the present invention

Q&

is to provide a simple mounting structure for
the parts of the device of the present inven-

Vet another object of the present invention is
to provide a means for observing and regulating
the rate of fiow of matberial to the apparatus of
the present invention.

With the above objects in view, the present

ion. mainly consists of a process and ap-
v subjecting the granular material to
teq only to the infiusnce of infra-red rays
¢ cne part of its treatment and subsequent-
ly cooling the thus treated materials. The ma-
terial may be dried between the cooling stage
and the stage where it is treated with infra-red
vays, and the latter may be concentrated by re-
fiectors. ‘The drying of the material is brought
about by air which is heated by the infra-red
rays, and this air may be preheated before it is
further heated by the infra-red rays.

The apparatus for carrying out the invention
comprises an elongated rotatably mounted drum
which has a closed entrance end and an open
exit end. 'The closed entrance end is mounted
at a higher clevation than the open exit end
of the drum so that the axis of rotation of the
drum is downwardly inclined towards the exit
end thereof. 'The inferior of the drum may be
provided with $wo or three portions in which
the granular material is processed, and these
vortions may have inner fluted surfaces so as
to guide the granular material in small streams
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along the interior of the rotating drum. A
source of infra-red rays is mounted adjacent the
entrance end of the drum to subject the mate-
rial supplied to the entrance end of the drum
cnly to the influence of infra-red rays, and ab
this portion of the drum, where the material is
treated with infra-red rays, the drum may be
provided with spiral blading to conduct the ma-
terial along the drum, rather than a fiuted inner
surface. The source of infra-red rays is remov-
ably mounted in o hollow support. Air conduct-
ing means may be located either at the exit end
of the drum or before the last treating portion
of the drurm to conduct fresh air into this last
portion through the open exit end of the drum
<o as o cool and clean the material. This air
conducting means may draw air through the
hollow support means for the source of infra-
red rays so that this air is heated by the source
of infra-red rays and dries the material at an
intermediate treating portion of the drum. Be-
tween the intermediate and last treating por-
ions of the drum, the drum may be perforated
and have the air conducting means located
around its perforated portion so that any over-
roasted or overdried grains of the material will
pass through the perforations of the drum and
outwardly with the air drawn therethrough.

The nove! features which are considered as
characteristic for the invention are set forth in
particular in the appended claims. The inven-
tion itself, however, both as to its construction
and its method of operation, together with ad-
ditional objects and advantages thereof, will be
best undersiood from the following description
of specific embodiments when read in connec-
tion with the accompanying drawings, in which:

Fig. 1 is an elevational, partially diagrammatic
and partially sectional view of one embodiment
of the apparatus of the present invention;

Fig. 2 is o partially sectional and partially dia-
srammatic view of another embodiment of the
apparatus of the present invention;

Tig. 3 is a view of a detail of the present in-
vention taken along line 3—3& of Fig. 1 in the di-
rection of the arrows;

Tig. 4 is a partially sectional and partially dia-
grammadtic elevational view of still another em-
bodiment of the present invention;

Fig. 5 is a view of a detail of the present in-
vention taken along line 5—3% of Fig. 4 in the di-
rection of the arrows;

Fig. 6 is g transverse sectional view of a part
of the drum; '

Fig. 7 is a view similar to Fig. 6 diagram-~
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matically showing two different embodiments of
the inner drum surface; and

Fig. 8 is a partially sectional and partially dia-
grammatic elevational view of still another em-
bodiment of the present invention.

Referring to the drawings, there is shown in
Fig. 1 the drum 19 having an entrance end i1
and an exit end {2. The entrance end {! is
at a higher elevation than the exit end 2 so
that the axis of rotation of the drum is down-
wardly inclined towards the exit end thereof.

Located adjacent the entrance end {i of the
drum 106 is the supporting structure {3 upon
which is fixedly mounted the chamber {4 and
the hollow support {5 which is provided at one
end thereof with a rearwardly bent circular flange
portion (6. As is apparent from Fig. 3, the hol-
low support (8§ is slotted along its top portion
and the opposite sides of the slot are peveled.
Mounted in this slot so as to fill the same is
the elongated support member {7 which has an
upwardly bent end {8 located in overlapping re-
lation over a cut away portion 1§ of the flanse
16 which communicates with the slot in the up-
per part of hollow support member i5. The elon-
gated support member 17 also has opposite bev-
eled sides which mate with the sides of the above-
mentioned slot. The hollow support member i5
is provided with a plurality of spaced apertures
in its lowermost part, and the support member
{7 is provided with sockets along the length
thereof respectively located over these apertures.
In these sockets are mounted infra-red ray lamps
26 which fill and seal the apertures in the lower
part of hollow support i5. These lamps 28
may be connected in any suitable mannsr with
a source of current, such as by passing electri-
cal wires through the upwardly bent portion i3
of support member {7 and out throueh the cham-
ber 14. The flange 16 is provided with an an-
nular bearing surface portion 21 which has a
right-angied bend therein, and the entrance end
[ of the drum is provided with an outer annuiar
flange 22 which cooperates with the bearing
means 21 to support the drum for rotation.

Supply hopper 23 for the material to be treated
is mounted over the drum in any suitable man-
ner, and the conduit 24 extends from the hopper
23 through the flange {6 and into the interior of
the drum. As is apparent from Fig. 3, conduit
24 is located to ome side of the hollow sup-
port 5.

The chamber {4 is apertured at parts 25 and
26 thereof so that air may be admitted into the
same, and an electrical heating means 27 ig
fixedly mounted in the chamber {4 so as to heat
such air.

Adjacent the exit end of the drum there is
located the support member 28 which has mount-
ed thereon the motor 29 and the fan 26 which
communicates at its outlet side with the air dis-
charge conduit 31, The inlet side of fan 5 com-
municates with the tube 32 which is fixedly con-
nected to the fan and extends into the drum.
Mounted about the tube 32 is the collection
chamber 33 which is provided with s bearing
ring 34 for rotatably supporting the exit end of
the drum. The collection chamber 23 is aper-
tured at 35 and 36, for example, and is pro-
vided with a discharge spout 37 frem which the
processed material is discharged. Air discharge
conduit 31 communicates with a centrifugal sep-
arator device 38 of any known construction for
separating dust and any other foreign matter
from the discharged air.
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The drum {0 may be rotated in any suitable
manner, and in the particular example shown a
gear 39 is fixedly mounted about the drum and
meshes with a pinion 48 driven by the motor
#1 which is fixedly mounted on the support 42.

The drum [0 is divided into three portions.
The first portion 43 is located adjacent the en-
trance end of the drum and is provided with the
spiral blade means 44 which is fixedly connectad
to the inner surface of the drum for rvotation
therewith. The second portion 45 of the drum is
located adjacent the exit end {2 thereof and is
provided with an inner fluted surface. The third
portion 48 of the drum is located bhetween the
first and second portions thereof and is also
provided with an inner flufed surface. Respec-
tively located between the third pertion 45 and
the first and second portions 43 and 45 of the
drum are the pair of blade means 471 and A8
which simply consist of plate members fizedly
connected by welding, for example, at one edge
thereof to the interior surface of the drum and
extending into the inferior of the drum at an
angle to the axis of rotation of the drum, as is
llustrated in Fig. 1.

The operation of the above-described embodi-
ment of the invention is as follows:

Granular material is supplied from hopper 23
in a continuous manner through the conduit 24
to the entrance end of the drum which is sealed
by the flange i§ of the hollow support member
{5. The spiral blading 44 in the first portion 43
of the drum rotates with the drum, which is
rotated by motor 4¢{ and gears 32 and 493, so
as to convey the granular material to the bladsz
means 47, which receives the granular material
from the first portion 43 from the drura and de-
livers it to the third poriion 48 thereof. In this
third portion 48 of the drum, the granular ma-
terial flows in the fiutings in small rivulets to-
ward the exit end of the drum due to the in-
clined axis of the drum. BRBlade means 6§ re-
ceives the granular material from the third por-
tion 4% and delivers it to the second portion 45
of the drum, where it also flows in small rivulets
to the exit end of the drum where it is collected
in the collection chamber 33 and passes to the
discharge spout 217.

The fan 38, driven by the motor #%, draws air
from the second portion 45 of the drum into
the tubs 82 and outwardly through the air dis-
charge conduit 3f. Fresh air is thereby drawn
into the second portion 45 of the drum through
the apertures 35 and 35 of the collection cham-
ber 32 so as to cool and clean granular material
in the second portion 45 of the drura. The suc-
tion of air inte the tube 22 through the open
right hand end thereef, as viewed in Fig. 1, draws
air through the apertures 25 and 28 into the
chamber (4 and through the hollow support
means {5 into the third portion 45 of the drurm.

The hollow support means prevents any of this
air from communicating with the granular ma-
terial in the first portion of the drum 43 so that
the material in this first portion is subjected only
to the influence of infra-red rays from the lamps
26 which seal the apertures in the hollow sup-
port 18, The electrical heating means 27 pre-
heats the air which passes through the hollow
support I8, and this air is further heated by the
lamps 29 so that none of the energy of the lamps
20 is wasted. 'This air, as it passes to the tube
32, dries the material passing through the third
portion 46 of the drum. The blade means 47
and 48 respectively receive material from the
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first and third portions of the drum and- dis-
tribute it over the third and second portions of
the drum.

The embodiment of the invention which is il-
lustrated in Fig. 2 is substantially the same as
that illustrated in Fig. 1, except that air is sup-
piied in an already preheated state to the cham-
ver |4’ through the conduit 58 so that the em-~
nodiment of Fig. 2 does not include the elec-
trical heating means 27. The air delivered to
chamber (4 in this manner may be preheated
in any suitable meanner by apparatus inde-
pendent of the processing apparatus. The em-
hodiment of Fig. 2 also differs from the embodi-
ment of Mg, 1 in that the drum Is perforated
zhout the blade means 48 and communicates
with the hellow housing 51 which has a pair of
bearing rings 52 for rotatably supporting the
drum. The fan means 30’ draws air from the
interior of the drum through the housing 5{ and
delivers it to the discharge conduit- 31’. The
centrifugal separator means 38’ is operatively
conneected to the fan 3§’ for separating dust and
other foreign matter from the air drawn from
‘he drum.  Air is drawn into the third portion
45 of the drum through perforated collection
chamber 33 in the same way as the embodiment
of Fig. 1.

The purpose of the apertures in the drum

ahout blade means 48 is to provide a means for &

automatically removing from the granual ma-
terial particles thereof which have heen over-
aried or over-roasted and so have become smaller
than the remaining grains of the granular ma-
terial and will pass through the perforations of
ths drum with the air drawn therethrough, sinee
these perforations are smaller than the grains
of the material which are not overdried or over-
roasted. Thus, the embodiment of Pig. 2 is
espable of automatically producing food .prod-
uects which will not have the quality and aroma
thereof spoiled by over-processed particles of
the material.

neferring now to Fig. 4 of the drawings, there
is shown a drum 68 which has an entrance end
§! and an exit end 62. The entrance end of the
drum is fixedly connected to the outer race ring
of the ball bearing 83 which has its inner race
ring suvported by the annular, right-angled ring
84 on the frame member 5. Removably mount-
ed gver the space included by the ring 64 is the
stationary cover means 66 which fills this space
and which is provided with an aperture through
which the hollow support 67 extends so as to
£11 this aperture. The hollow support 67 extends
from the stationary tube 68 which is aper-
tured at 69 and which is supported on the frame
15 and connected to the inlet side of the fan Tl
operatively connected to the motor 72 mounted
on the support 73. Fan 7i has its outlet side
connected to the air discharge conduit 74. The
exit end 62 of the drum 69 is apertured and
fixedly connected to the outer race ring of the
ball bearing 75 which has its inner race ring sup-
noried on the tube 8.

The elongated hollow support 67 has a slot
extending along its lower portion, and over this
slot in overlapping relation thereto, is mounted
the bar 76 which is provided with sockets to
support the pear-shaped lamps 17 which provide
s source of infra-red rays. The necks of these
lamps 77 pass through the slot in the lower
part of support 67 and are connected to the sock-
ets in bar 38. Electrical wiring may be mounted
in any suitable manner in the bar 1% and con-
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nected to a source of current, and switches 18 are
mounted on the outwardly extending right hand
end of bar 18 and interconnected with the lamps
in any suitable manner so as to enable individual
lamps cor individual groups of lamps to be ener-
gized at will. Collection chamber 79 is located
ab the exit end 62 of drum 63 to receive granu-
1ar material therefrom and is provided with a
discharge spout 80.

Hopper 81 is located above the drum adjacent
the entrance end thereof and is provided with
the material to be treated which is delivered to
the telescoped conduit means 82 which is pro-
vided with a lower slidable conduit member that
delivers the granular material to the funnel-
shaped chamber 83. From chamber 83 material
is delivered by conduit 84 to the entrance end 61
of the drum 89. The conduit 84 passes through
the cover 66 and is located to one side of the
elonzated support 67. The conduit means 82 is
provided with a butterfly valve 85 adjacent the
iower end of hopper §1 for controlling the rate
of fow of the granular material, and the rate of
flow msy be observed by raising the movable con-
duit of the telescoped conduit means 82.

The drum 5% is driven by a motor and gear
means similar to that described in connection
with the embodiments of Figs. 1 and 2. The in-
torior of the drum §6 is provided with a first
treating portion 86 adjacent the entrance end 81
therof and with a second treating portion 87 ad-
These treating
portions each have inner fluted surfaces formed
by corrugated sheet material, as is illustrated in
Tigs. 6 and 7. As is shown in Fig. 6 the corru-
gated sheet material 88 may have equal curved
depressions and projections and may be mounted
against the inner surface of the shell of drum
88 so as to provide an insulating air space be-
tween the material 88 and the outer shell of drum
20 to insulate the interior of the drum from the
exterior thereof. Instead of the corrugated sheet
material 88, the interior of the drum may be pro-
vided with corrugated sheet material 89 which
has curved projections and depressions, and in
which the curved depressions are wider than the
curved projections so that larger rivulets of ma-
terial may fow along the drum. Instead of pro-
viding the sheet material with curved projec-
tions and depressions, a corrugated sheet mate-
rial 98 which has straight inclined sides and sub-
stantially equal projections and depressions may
be used. Between the portions 8% and 87 of the
drum 8§82 where the corrugated sheet material §8,
3¢ or §5 is located, the drum &8 is provided with
an annular blade means 81 of substantially the
same construction as the blade means 47 and
A8 described above, and drum &9 is also provided
with annular blade means 82 hefore the portion
26 at the entrance end 6 thereof. This blade
means 92 is alse of the same construction as the
above-described blade means 47 and 48.

1t is apparent that the embodiment of Fig. 4
differs from the embodiments described above in
that a spiral blade means and 2 third drying
portion are omitted. No heated air is drawn into
the apparatus of Fig. 4, and the material simply
flows along the fluted portion 88 where it is sub-
jected only to the influence of the infra-red rays
emansating from the pear-shaped lamps 17. The
granuiar material flows in rivulets along the
fiuted portion 8§ and is transferred by the blade
means 81 to the portion 87 of the drum where
it also flows in rivulets along the flutes thereoi
to the collection chamber 78. The air in the
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portion 87 of the drum is drawn into the tube 68
through the perforations 69 and discharged from
the drum through the conduit 74, Fresh air is
thereby drawn into the drum §§ through the
apertured end 62 thereof, and this fresh air cools
and cleans the granular material in portion 87
of the drum.

The right hand edge of support 81, as viewed
in Fig. 4, is provided with a hinged door 93 which
has a cut-out portion closely fitting over the bar
16 5o that the right hand end of the hollow sup-
port §7 is sealed. The hinged door 22 may be
turned upwardly away from the bar F§ s0 that
the latter may be slidably removed from the
hollow support 8T with the pear-shaped lamps
7. The cover 86 may be made of overlapping
pleces which are removably connecied to the
irame 6 so that the lamps 77 may be withdrawn
after the cover 85 is disconnected from the sup-
port 685. :

The embodiment of the invention which is il-
lustrated in Fig. 8 is similar to that illustrated in
Fig. 4 except that cover 84’ which may he made
of overlapping pieces, bears against the entrance
end of the drum to seal the same and is located
about the suppors §7 and conduit §&. The cover
€4’ is removably connecied to support 84 extend-
ing upwardly from the support $5 upon which is
brovided the frame 96 which rotatably supporis
the roller 91. Instead of roller bearing 8%, the
drum 68’ of Fig. 8 is provided with an annulaxr
bearing ring 88 which rests on the roller C7 s0 as
to rotatably support the drum. The hollov sup-
port 51’ is of substantially the same construction
as support 67 but extends to the frame 85 0
which i} is connected by the angle har 35, The
embodiment of Fig. 8 also differs from the em-~
bodiment of Fig. 4 in that the roller bearing 75’
is directly supported con the frame %8’ and the
exit end 62’ of drum 59’ is located inwardly of
the roller bearing 75’. Exit end §2’ of drum 8’
is provided with a plurality of aperbures {28
through which fresh air is drawn into portion
8%’ of drum §% by substantially the same strue-
ture as described above.

The embodiment of Fig. 8 further differs from
the embodiment of Fig. 4 in that elongated lamns
{18! ave provided to produce a source of infra-red
rays, and these lamps {8 have refieetors 102 con-
nected to the same so as to direct the infra-red
rays downwardly directly onto the granular ma-
terial located in the lower part of drum 8§39 in the
portion 8§’.

It is believed apparent that the above-de-
scribed embodiments of the invention provide a
Process and means for treating granular mate-
rials in a coniinuous, rapid manner so as to dry
and/or roast the same. Also the above process
and apparatus provides a means for subjecting
material only to the influence of infra-red rays
which has the result of uniformly treating the
material through its entire thickness. Also, the
brocess and apparatus for conveying the mate-
rial in the drum in narrow, flowing rivulets has
been found to ke a very eficient manner of trans-
porting the granular material, By the adjustable
flow means illustrated in Fig. ¢ it is possible to
regulate the flow of the material through the
drum so that the best possible treatment is pro-
duced in a continuous manner.

It will be understocd that each of the elements
described above, or two or more together, may
also find a useful application in other types of
process and apparatus for treating granular ma-
terial differing from the types described above,
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While the invention has been illustrated and
described as embodied in g, process and apparatus
for treating granular material by first subject-
ing the same only to the influence of infra-red
Tays and then cooling and cleaning the same, it
is not intended to be limited to the details shown,
sinee various modifications and structural
changes may be made without departing in any
way from the spirit of the present invention.

Without further analysis, the foregoing will so
fully reveal the gist of the present invention that
others can by applying current knowledge readily
adapt it for various applications without omitting
features that, from the standpoint of prior art,
fairly constitute essential characteristics of the
generic or specific aspects of this invention and,
therefore, such adaptations should and are in-
tended to be comprehended within the meaning
and range of equivalence of the following claims.

What is claimed as new and desired to be se-
cured by Letters Patent is:

1. Apparatus for treating granular material,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and an
open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit
end thereof, said drum having a first portion lo-
cated adjacent said entrance end thereof and a
second portion located adjacent said exit end
viereor, and said second portion of said drum
having an inner futed surface; supply means
conmununicating with said first portion of said
drum for continually supplying granular ma-
terial thereto; a stationary source of infra-
et rays imounted in said first portion of
sald drum; and air conducting means mounted
in said second pertion of said drum for conduci—
ing iresh air thereto, said air condueting means
comprising a stationary tube mounted in said
second portion of said drum and commuxnicating
with the interior of said second portion of saig
drum, and suction means communicating witiy
the interior of said tube for drawing air from said
second portion through said tube 50 as to thereby
draw fresh air into said second portion of said
drum through said open exit end thereof.

2. Apparatus for treating granular materials,
comprising in combination, a rotatably mountesd
hollow drum having a closed entrance end and an
open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit end
thereof, said drum having a first portion located
adjacent said entrance end thereof and a second
portion located adjacent said exit end thereof,
and said portions of said drum each having an
inner fluted surface ; supply means comimunicai-
ing with said first portion of said drum for con-
tinually supplying granular material thereto; s
stationary source of infra-red rays removably
mounted in said first portion of said drum; and
air conducting means mounted in said second
portion of said drum for conducting fresh air
thereto, said air conducting means comprising s
stationary tube mounted in said second portion
of said drum and communicating with the in-
terior of said second portion of said drum, and
suction means communicating with the interior
of said tube for drawing air from said second por-
tion through said tube so as to thereby draw
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fresh air into said second portion of said drum
through said open exit end thereof.

3. Apparatus for treating granular materials,
comprising in combination, & rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit end
thereof, said drum having & first portion located
adjacent said entrance end thereof and a second
portion located adjacent said exit end thereof,
and said portions of said drum each having an
inner fAuted surface; supply means communi-
cating with said first portion of said drum for
continually supplying granular material thereto;
a stationary source of infra-red rays removably
mounted in said first portion of said drum; air
conducting means mounted in said second por-
tion of said drum for conducting fresh air thereto,
said air conducting means comprising a stationary
tube mounted in said second portion of said drum
and communicating with the interior of said sec~
ond portion of said drum, and suction means
communicating with the interior of said tube for
drawing air from said second portion through said
tube so as to thereby draw fresh air into said
second portion of said drum through said open
exit end thereof; and annular blade means fixedly
mounted in said drum between said first and
second portions thereof for conveying material
from said first portion to said second portion of
said drum.

4. Apparatus for treating granular materials,
comprising in combination, a rotatably mounted
hollow drum having & closed entrance end aud an
open exit end, said entrance end of said drum
neing located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit
end thereof, said drum having a first portion lo-
cated adjacent said entrance end thereof and 2
second portion located adjacent said exit end
thereof, and said portions of said drum each
having an inner fluted surface; supply means
communicating with said first portion of said
drum for continually supplying granular mate-
1 thereto: a stationary source of infra-red rays

movably mounied in said first portion of said
arum: air conducting means mounted in said
sacond portion of said drum for conducting fresh
air thereto, said air conducting means comprising
o stationary tube mounted in said second portion
of said drum and communicating with the interior
of said second portion of said drum, and suction
means communicating with the interior of said
tube for drawing air from said second portion
through said tube so as to thereby draw fresh air
into said second portion of said drum through said
cnen exit end thereof; first annular blade means
fxediy mounted in said drum between said first
and sesond portions thereof for conveying mate-
rial from said first portion to said second portion
of said drum: and second annular blade means
mounted in said drum at said entrance end
thereof for receiving material from said supply
means and delivering the same to said first por-
tion of said drum.

5. Apparatus for treating granular materials,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located at a higher elevation than said
exit end thereof so that the axis of rotation of

said drum is downwardly inelined towards the 4
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exit end thereof, said drum having a first portion
located adiacent said entrance end thereof and
2 second portion located adiacent said exit end
thereof, and said portions of said drum each hav.
ing an inner fluted surface portion made of a
corrugated sheet material mounted in said drum
against the outer shell thereof; supply means
communicating with said first portion of said
drum for continually supplying granular material
thereto; a stationary source of infra-red rays
removably mounted in said first portion of said
arum; air conducting means mounted in said sec-
ond portion of said drum for conducting fresh
air thereto, said air conducting means compris-
g o stationary tube mounted in said second por-
tion of said drum and communicating with the
interior of said second portion of said drum, and
snetion means communicating with the interior
of said tube for drawing air from said second
portion through said tube so as to thereby draw
sresh air inbto said second portion of said drum
through said open exit end thereof: first annular
blade means fixedly mounted in said drum be-
tween said first and sesond portions thereof for
conveying material from said first portion to said
second portion of said drum; and second annular
piade means mounted in said drum at said en-
trance end thereof for receiving material from
zaid supply means and delivering the same to
324 frst portion of said drum.

§. Apparatus for treating granular materials,
comprising in combination, a rotatably mounted
nollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located ab a higher elevation than said exit
and thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit
end thereof, said drum having a first portion
located adjacent said enirance end thereof and
a, second portion located adjacent said exit end
thereof, and said portions of said drum each hav-
ing an inner fluted surface portion made of a cor-
rugated sheet metal mounted in said drum
against the outer shell thereof, said corrugated
sheet material having substantially equal curved
projeections and depressions; supply means com-
municating with said first portion of said drum
for continually supplying granular material
thereto; o stationary source of infra-red rays re-
raovably mounted in said fivst portion of said
drum; air conducting means mounted in said
second portion of said drum for conducting fresh
air thereto, said air conducting means comprising
g stationary tube mounted in said second portion
of said drum and communicating with the In-
terior of said second portion of gaid drum, and
suction means communicating with the interior
of said tube for drawing air from said second
portion through said tube so as to thereby draw
tresh air into said second portion of said drum
through said open exit end thereof; first annular
blade means fixedly mounted in said drum be-
tween said first and second portions thereof for
conveying materisl from said first portion to
said second portion of said drum; and second
annular blade means mounted in said drum at
said entrance end thereof for receiving material
from said supply means and delivering the same
ia said first portion of said drum.

7. Apparatus for treating granular materials,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located ab a higher elevation than said exif
end therecf so that the axis of rotation of said
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drum is downwardly inclined towards the exit
end thereof, said drum having a first portion
located adjacent said entrance end thereof and
& second portion located adjacent said exit end
thereof, and said portions of said drum each hav-
Ing an inner fluted surface portion made of a
corrugated sheet material mounted in said drum
against the outer shell thereof, said corrugated
material having curved projections and de-
pressions and said curved depressions being wider
than said curved projections; supply means com-
muniecating with said first portion of said drum
for continually supplying granular material
thereto; a stationary source of infra-red rays
removably mounted in said first portion of said
drum; air conducting means mounted in said sec-
ond portion of said drum for conducting fresh
air thereto, said air conducting means comprising
a stationary tube mounted in said second portion
of said drum and communicating with the in-
terior of said second portion of said drum, and
suction means communicating with the interior
of said tube for drawing air from said second
portion through said tuhe so as to therehy draw
fresh air into said second portion of said drum
through said open exit end thereof; first annular
blade means fixedly mounted in said drum be-
tween said first and second portions thereof for
conveying material from said first portion to said
second portion of said drum; and second annular
blade means mounted in said drum af said en-
trance end thereof for receiving material from
said supply means and delivering the same to
said first portion of said drum.

8. Apparatus for treating granular materials,
comprising in combination, 2 rotatably mounted
hollow drum having a closéd entrance end and an
open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit
end thereof, said drum having a first portion
located adjacent said entrance end thereof and
2 second portion located adjacent said exit end
thereof, and said portions of said drum each
having an inner fluted surface portion made of
& corrugated sheet material mounted in said
drum against the outer shell thereof, said cor-
rugated material having equal projections and
depressions, and said projections and depressions
all having straight inclined sides ; supply means
communicating with said frst rortion of said
drum for continually supplying granular ma-
terial thereto: g stationary source of infra-red
rays removably mounted in said first vortion of
said drum; air eonducting means mounted in
said second portion of said drum for conducting
fresh air thereto, said air conducting means com-
prising a stationary tube mounted in said second
vortion of said drum and communicating with
the interior of said second portion of said drum,
and suction means communicating with the in-
terior of said tube for drawing air from said sec-
ond portion through said tube so as to thereby
draw fresh air into said second portion of said
drum through said open exit end thereof: first
annular blade means fixedly mounted in said
drum between said first and second portions
thereof for conveying material from said first
portion to said second portion of said drum; and
second annular blade means mounted in said
drum at said entrance end thereof for receiving
material from said supply means and delivering
the same to said first portion of said drum.

9. Apparatus for treating granular material,
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comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said
drum being located at a higher elevation than
said exit end thereof so that the axis of rotation
of said drum is downwardly inclined towards the
exit end thereof, said drum having a first portion
located adjacent said entrance end thereof and
2 second portion located adjacent said exit end
thereof, and said second portion of ssid drum
having an inner fiuted surface; supply means
communicating with said first portion of said
drum for continually supplying granular material
thereto; a stationary source of infra-red rays
mounted in said first portion of said drum; air
conducting means mounted in said second por-
tion of said drum for conducting fresh air there-
to, said air conducting means comprising a sta-
tionary tube mounted in said second portion of
said drum and communicating with the interior
of said second portion of said drum, and suction
means communicating with the interior of said
tube for drawing air from said second portion
through said tube so as to thereby draw fresh
air into said second portion of said drum through
said open exit end thereof ; and hollow support
means extending from said stationary tube
through said first portion of said drum and sup-
porting said source of infra-red rays in the same.

10. Apparatus for treating granular material,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit end
thereof, said drum having g first portion located
adjacent said entrance end thereof and a second
portion located adjacent said exit end thereof,
and said second portion of said drum having an
inner fluted surface; supply means communicat-
ing with said first portion of said drum for con-
tinually supplying granular material thereto: 2
stationary source of infra-red rays mounted in
said first portion of said drum; air conducting
means mounted in said second portion of said
drum for conducting fresh air thereto, said air
conducting means comprising a stationary tubs
mounted in said second portion of said drum
and communicating with the interior of said
second portion of said drum, and suction means
communicating with the interior of said tube
for drawing air from said second portion through
said tube so as to thereby draw fresh air into said
second portion of said drum through said ospen
exit end thereof: hollow support means extend-
ing from said stationary tube through said first
portion of said drum and supporting said source
of infra-red rays in the same; and reflector
means mounted about said source of infra-red
rays for concentrating the same.

11. Apparatus for treating granular material,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and an
open exit end, said entrance end of said drum be-~
ing located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined towards the exit end
thereof, said drum having a first portion located
adjacent said entrance end thereof and g second
portion located adjacent said exit end thereof,
and said second portion of said drum having an
inner fluted surface; supply means communicat-
ing with said first portion of said drum for con-
tinually supplying granular material thereto; a
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gtationary source of infra-red rays mounted in
said first portion of said drum; air conducting
means mounted in said second portion of said
drum for conducting fresh air thereto, sald air
conducting meanhs comprising a stationary tube
raounted in said second portion of said drum and
communicating with the interior of said second
portion of said drum, and suction means com-
municating with the interior of said tube for
drawing air from said second portion through
said tube so as to thereby draw fresh air into
said second portion of said drum through said
open exit end thereof; hollow support meant
extending from said stationary tube through said
fArst portion of said drum and supporting said
source of infra-red rays in the same; reflector
means mounted about said source of infra-red
rays for concentrating the same; first bearing
means operatively connected to said drum adia-
cent said entrance end thereof for supporting the
same for rotation; and second bearing means op-
eratively connected to said exit end of said drum
for supporting the same for rotation, said second
pearing means being located about and supported
by said stationary tube.

12. Apparatus for treating granuiar material,
comprising in combination, a rotatably mountzd
1low Grum having a closed entrance end and
an open exit end, said entrance end of said drum
being located at a higher elevation than said
exii end thereof so that the sxis of rolation o
gsid drum is downwardly inslined foward tI
>wit end thereof, said drum having & first
tion located adjacent said entrance end th
& seccnd portion located adjacent said exi
theresf and 5 third portion located bevwesn &
fArst and second portions, said second and th
portions of said drum each having an inner fluted

surface; hellow stationary support means mouni-
ed in said first portion of said drum snd com-
3 exterior of said drum
ranice end % i, said

ow support means being formeg ¥ hoa plu-

ty of apertures; a source of infra-red rays
moynted in said hollow support means, said
ce of infra-red rays fHlling sald apertures
cf szid suppert meens s¢ 8s 0 close the same
communicating h the intervior of said @
tion of said drium through said aperbures; and
snducting means mounted in said second
~ of said drum for conducting iresh air
! air conducting means comprising
ionary tube mounted in second portion

m and communicating with the in-

9

said

sortion of szid drum threugh sald
thereby draw fresh air into said s
aid cpe
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% portion of said drum o said tu
air passing through said hollow suppors

means is heated by said sourcs of infra~red rays

dryand
perial,

2 g ar ma

in. combination, & rotatably mounted
jow drum having a closed
an open exit end, said entrance end of said drumn
heing located at a higher elsvailon than said
exit end thereof so that the axis of rotation of
said grum is downwardly inclined towards the
exit end thereof, said drum having a first por-
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tion located adjacent said entrance end thereof
and a second portion located adjacent said exit
end thereof, and said second porticn of said drum
naving an inner fiuted surface; supply means
communicating with said first portion of said
drum for continually supplying granular ma-
terial thereto, said supply means comprising a
movably mounted conduit and a hopper to which
material is delivered from said conduit, whereby,
when said movably mounted conduit is moved
away from said hopper, the rate of flow of granu-
lar material may be observed; a stationary source
of infra-red rays mounted in said first portion
of said drum; air conducting means mounted
in said second portion of said drum for conduct-
ing fresh air thereto, said air conducting means
comprising a stationary tube mounted in said
second portion of said drum and communicat-
ing with the interior of said second portion of
said drum, and suction means communicating
with the interior of ssid tube for drawing air
srom said second portion through said tube s0
as to thershy draw fresh air into said second
portion of said drum through said open exit end
ihereof: hollow support means extending from
said stationary tube through said first portion
of said drum and supporting said source of infra-
red rays in the same; and reflector means mount-
ed about said souree of infra-red rays for con-
centrating the same.

14, Apparatus for ireating granular material,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
Laing looated at a higher clevation than said
exit end thereof so that the axis of rotation of
drum is downwardiy inclined toward the
exit end thereof, said drum having a first portion
located adjacent said entrance end thereof, a
second portion loecated adiacent said exit end
thereof and g third portion lceated between said
frst and second portions, said second and third
portions of said drum each having an inner fiuted
surface; hollow stationary supporbt means mount-
ed in said first portion of sald drum and com-
munieating with the exterior of said drum
through sald closed enbrance end thersof, said
hollow support means being formed with a plu-
rality of apertures; & source of infra-red rays
mounted in szid hollow support means, said
source of infra-red rays filling said apevbures
of said support means so as to close the same
and communicating with the interior of saild firsh
porticn of said druma through said apertures; air
conducting means mounted in said second Bor-
tion of said drum for conducting resh air there-~
to, said air conducting means comprising a sta-
tionary tube mounted In said second portion of
gaid drum and communicating with the interior
of said second portion of said drum and sucticn
means comimunicating with the interior of said
tube for drawing air from said second portion
of said drum through said tube so as to thereby
draw fresh air info said second portion of sal
dreum through said open exit end thersof, sai
suction means also drawing air through said
nollow support means and said third portion of
said drum o said tube, whereby the air passing
through said hollow support means is heated by
said source of infra-red rays and dries granuiar
material loeated in said third portion of said
drum: spiral blade means fixedly mounted in
said first portion of said drum for rotation there-
with and for conveying material along said first
portion of said drum; and a pair of annular blade
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means respectively mounted between said third
portion of said drum and said first and sscond
portions thereof for conveying material from
szid first portion to said third portion of said
drum and from said third portion of said drum
to said second portion thereof.

15. Apparatus for treating grznular material,
comprising in combination, a rotatably raounted
hollow drum having a closed entrance end and an
open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined toward the exit end
thereof, said drum having a first portion located
adjacent said entrance end thereof, a second
portion located adjacent said exit end thereof and
a third portion located between said first and
second portions, said second and third norticns
of said drum each having an inner futed surface;
hollow stationary support means mounted in said
first portion of said drum and communicating
with the exterior of said drum through said closed
entrance end thereof, said hollow support means
being formed with a plurality of apertures; a
source of infra-red rays mounted in said hollow
support means, said source of infra-red rays fAil-
ing said apertures of said support means so as to
close the same and communicating with the in-
terior of said first portion of said drum through
said apertures; air conducting means mounted in
said second portion of said drum for conducting
fresh air thereto, said air conducting means eom-
prising a stationary tube mounted in said second
portion of said drum and communicating with the
interior of said second portion of said drum snd
suction means communieating with the interior
of said tube for drawing air from said second Por-~
tion of said drum through said tube g0 a8 to
thereby draw fresh air into said second portion
of said drum through said open exit end thereof,
said suction means also drawing air-threugh said
hollow support means and said third portion of
said drum to said tube, whereby the air passing
through said hollow support means is heated by
said source of infra-red rays and dries granular
material located in said third portion of said
drum; spiral blade means fixedly mounted in said
first portion of said drum for rotation therewith
and for conveying material along said first por-
tion of said drum; a pair of annular blade means
respectively mounted between said third portion
of said drum and said first and second portions
thereof for conveying material from said first
portion to said third portion of said drum and
from said third portion of said drum to said sec-
ond porticn thereof; and heating means mounted
adlacent said hollow support for preheating air
passing through the same.

16. Apparatus for treating granular material,
comprising in combination, a rotatably mounted
hollow drum having a closed entrance end and
an open exit end, said entrance end of said drum
being located at a higher elevation than said exit
end thereof so that the axis of rotation of said
drum is downwardly inclined toward the exit end
thereof, said drum having a first portion located
adjacent said entrance end thereof, a second por-
tion lecated adjacent said exit end thereof and a
third portion located between said first and sec-
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ond portions, said second and third portions of
sald drum each having an inner fluted surface,
and said drum being formed with perforations
between said second and third portions thereof;
hollow stationary support means mounted in said
first portion of said drum and communicating
with the exterior of said drum through said closed
entrance end thereof, said hollow support means
keing formed with a plurality of apertures; a
seurce of infra-red rays mounted in said hollow
subport means, said source of infra-red rays fill-
ing said apertures of said support meang so as to
close the same and communicating with the in-
verior of said first portion of said drum through
said apertures; and air conducting means
mounted about said drum between said second
and third portions thereof so as to communicate
with the interior of said drum through said perfo-
rations, said air conducting means comprising a
suctiocn means for drawing fresh air into said sec-
ond portion of said drum through said open exit
end thereof and for drawing air through said
2ollow support means and said third portion of
said drum, whereby said air passing through said
hoilew support means is heated by said source of
infra-red rays so as to dry materia] in said third
vortion of said drum.

17. Apparatus for treating granular material,
comprising, in combination, a rotatably mounted
holiow drum having an entrance end and an open
exit end; supply means communicating with said
entrance end of =aid drum for supplying granular
material thereto; guide means located in said
drum for guiding granular material supplied
thereto from said entrance end thereof {o said
exit end thereof; heating means located in said
¢rum distant from said exit end thereof for heat-
ing granular material in said drum moving to-
ward said exif end thereof so as to dry the granu-
lar material; a conduit extending into said drum
substantially along the axis thereof through said
exit end thereof and being formed with an inlet
opening in the inferior of said drum adjacent
said exit end thereof; and fluid moving means

> operatively connected to said conduit for drawing

fuid into the same through said inlet openng
thereof so as to thereby draw cooling air into the
arura threugh said exit end thereof in counterflow
to the granular material adjacent said exit end
of said drum and so as to draw the cocling air out
of said drum through said conduit in the same di-
rection that the granular material moves in said
drum.
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