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The rresent invention relates to a process and 
apparatus for treating granular materials. Such 
as coffee, grain, barley, pharmaceutical products 
and vegetable foodstill.ifs. More particularly, the 
present, i.vegation relates to a process and ap 
garatus for drying and/or roasting, as Wei as 
cleaning Such granular materials. 
One of the objects of the present invention is 

to provide a process and apparatus for treat 
ing granular Slaterials in a continuous, lapid 
aid effective manner, 
Another object of the present invention is to 

provide a process and apparatus for Subjecting 
the girarauai material Only to the influence of 
infra-red rays during a part of the treatment 
i.ereof. 
Still another object of the present invention 

is to fully utilize all of the energy of the infra 
i'ad rayS. 

i& further object of the present invention is to 
provide a Yeains for automatically removing 
Overdried or over-roasted materia.is. 
A Still further object of the present invention 

is to provide a Sinapie mounting structure for 
the parts of the device of the present inven 
tion, 

Yet, ailotiller object of the present invention is 
to provide 2, linea is for observing and regulating 
the rate of flow of laterial to the apparatus of 
the present invention. 
With tie above objects in view, the present 

inventic:2 rainiy consists of a process and ap 
g3, ratus for Subjecting the granular inaterial to 
be tieáied 2nly to the iniuence of infra-red rays 
during Cile part of its treatment and subsequent 
iy cooi:g the thus treated materials. The ma 
terial inay be dried between the cooling stage 
an; the Stage winere it is tireated with infra-red 
rays, aid the latter may be concentrated by re 
fectors. The drying of the laterial is brought 
about by air which is heated by the infra-red 
Y'ays, and this air may be preheated before it is 
further heated by the infra-red rays. 

he apparatus for carrying out the invention 
COjižpirises an elongated rotatably mounted drum 
Which has a closed entrance end and an open 
exit er d. The closed entrance end is mounted 
at a higher elevation than the open exit end 
(of the drun. So that the axis of rotation of the 
di'i in is downwardly inclined towards the exit 
end thereof. The interior of the drum may be 
plovided with two or three portions in which 
the granular material is processed, and these 
portions 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 drun to Subject the mate 
rial Supplied to the entrance end of the drum 
Chly to the influence of infra-red rays, and at 
this portion of the drum, where the material is 
treated with infra-red rays, the druin may be 
provided with spiral blading to conduct the ma 
terial along the dru Yin, rather than a fiuted inner 
Surface. The source of infra-red rays is renov 
ably mounted in a hollow Support. Air conduct 
ig in earns nay be iO3ated either at the exit end 
of the diurn or before the last treating portion 
of the druga to conduct fresh air into this last 
portion through the open exit end of the drum 
SO as to 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 
internadiate 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 novel 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 ethod of operation, together with ad 
ditional objects and advantages thereof, Will be 
best understood frona the following description 
of Specific embodiments when read in connec 
tion with the accompanying drawings, in which: 

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

fig. 2 is a partially Sectional and partially dia 
grammatic view of another embodiment of the 
apparatus of the present invention; 

Fig. 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; 

Fig. 4 is a partially Sectional and partially dia 
grammatic elevational view of still another en 
bodiment of the present invention; 

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

Fig. 6 is a 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 embodininents of 
the inner drum Surface; and 

Fig. 8 is a partially Sectional and partially dia 
grammatic elevational view of Still another en 
bodiment of the present invention. 
Referring to the drawings, there is shown in 

Fig. 1 the drum having an entrance end 
and an exit end 2. The entrance eid is 
at a higher elevation than the exit end 2 so 
that the axis of rotation of the dium is down 
Wardly inclined towards the exit end thereof. 

Located adjacent the entrance end of the 
drum 0 is the supporting structure 3 upon 
which is fixedly mounted the chamber 8 and 
the hollow support 5 which is provided at one 
end thereof with a rearwardly bent circular fiange 
portion f6. AS is apparent from Fig. 3, the hol 
low Support 5 is slotted along its top portion 
and the opposite sides of the slot are leveled, 
Mounted in this slot so as to fill the same is 
the elongated Support member which has an 
upWaldly bent end 8 located in overlapping re 
lation over a cut away portion 9 of the fange 
S which communicates with the slot in the up 

per part of hollow Support member 5. The elon 
gated Support member 7 also has opposite bey 
eled SideS which mate with the sides of the above 
mentioned slot. The hollow support member is 
is provided with a plurality of spaced apertures 
in its lowermost part, and the support member 
It is provided with sockets along the length 
thereof respectively located over these apertures. 
In these Sockets are mounted infra-red ray lamps 
28 Which fill and Seal the apertures in the lower 
part of hollow support 5. These araps 2: 
may be connected in any suitable manner with 
a Source of current, Such as by passing electri 
cal wires through the upwardly bent, portion 3 
Of Support member ; and out through the cham 
ber 4. The flange 6 is provided with an an 
nular bearing Surface portion 2 which has a 
right-angled bend therein, and the entrance end 

f of the drum is provided with an outer annuliar 
flange 22 which cooperates with the bearing 
means 2 to Support the drun 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 one 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 2A is 
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 3, which 
communicates at its outlet side with the air dis 
charge conduit 3. The inlet side of fan SS com 
municates with the tube 32 which is fixedly con 
nected to the fan and extends into the drun. 
Mounted about the tube 32 is the collection 
chamber 33 which is provided with a bearing 
ring 34 for rotatably supporting the exit end of 
the drum. The collection chamber 33 is aper 
tured at 35 and 36, for example, and is pro 
vided with a discharge spout 3 fron which the 
processed material is discharged. Air discharge 
conduit 3 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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4. 
The drum O 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 $3 driven by the Inoto' 
A which is fixedly mounted on the support 42. 
The drum O 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 connected 
to the inner surface of the drum for 'Otation 
therewith. The second portion 5 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 between the 
first and Second portions thereof and is also 
provided with an inner fluted Surface. Respec 
tively located between the third portion 4 and 
the first and Second portions 43 and 45 of the 
drum are the pair of blade means 7 and 8 
which simply consist of plate members fixedly 
connected by welding, for example, at one edge 
thereof to the interior Surface of the diurn and 
extending into the interior of the drum at an 
angle to the axis of rotation of the drunn, aS is 
illustrated in Fig. i. 
The operation of the above-described embodi 

rent of the invention is as follows: 
Granular material is Supplied from hopper 23 

in a continuous nanner through the conduit { 
to the entrance end of the dilum which is Sealed 
by the flage 6 of the hollow Support member 
5. The spiral blading 44 in the first portion 43 

of the drum rotates with the drun, which is 
rotated by motor is and gears 39 and 8), so 
as to convey the granular material to the blad3 
neans 3i, which receives the grainular inlaterial 
from the first portion 43 from the drum and de 
livers it to the third portion 36 thereof. In this 
third portion. As of the drum, the granular ma 
terial flows in the fiutings in Sinall rivulets to 
Ward the exit end of the drum due to the in 
clined axis of the drum. Blade Ileans 3 re 
ceives the granular material fron the third por 
tion 33 and delivers it to the Second portion 45 
of the drum, where it also flows in Sinal rivulets 
to the exit end of the drun where it is collected 
in the collection chambel' 33 and passes to the 
discharge Spout 31. 
The fan 38, driven by the motor 23, draws air 

from the Second portion 45 of the drum into 
the tube 32 and outwardly through the air dis 
charge conduit 3. Fresh air is thereby drawi: 
into the second portion 45 of the druim through 
the apertures 35 and 35 of the collection cham 
ber 33 so as to cool and clean granular material 
in the second portion 45 of the drun. The Suc 
tion of air into the tube 32 through the operl 
light hand end thereof, as viewed in Fig. 1, draws 
ail through the apertures 25 and 28 into the 
chamber 2 and through the hollow support 
means 5 into the third portion 33 of the diurn. 
The hollow Support means prevents any of this 

air from communicating With the granuial na 
terial in the first portion of the dilum 3 so that 
the material in this first portion is subjected only 
to the influence of infra-red lays from the lamps 
29 which Seal the apertures in the hollow Sup 
port 5. The electrical heating neans 27 pre 
heats the air which passes through the hollow 
Support 5, and this air is further heated by the 
lanpS 2) 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 drun. 
The embodiment of the invention. Which is ill 

lustrated in Fig. 2 is Substantially the same as 
that illustrated in Fig. 1, except that air is Sup 
plied in an already preheated state to the cham 
be i' through the Conduit 5 So that the en 
bodijent of Fig. 2 does not include the elec 
trical heating means 2i. The air delivered to 
chamber 4' in this manner may be preheated 
in any Suitable manner by apparatus inde 
gendent of the processing apparatus. The em 
bodiment of Fig. 2 also differs from the embodi 
ment of Fig. 1 in that the drun is perforated 
about the blade means 48 and communicates 
With the hollow housing which has a pair of 
bearing rings 52 for rotatably supporting the 
drun. The fan means 3' draws air from the 
interior of the drum through the housing 5 and 
delivers it to the discharge conduit, 3 '. The 
centrifugal separator means 33' is operatively 
cothinected to the fan 38' for separating dust and 
other foreign atter from the air drawn from 
she drun. 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 

about blade means 48 is to provide a means for 3 
automatically removing from the granual ma 
terial particles thereof which have been over. 
d'ied or over-roasted and so have becoine Smallel 
than the remaining grains of the granular ma 
terial and Will pass through the perforations of 
the druin with the air drawn therethrough, Since 
these perforations are Smaller than the grains 
of the material which are not overdried or over 
roasted. Thus, the embodiment of Fig. 2 is 
C&pable of automatically producing food prod 
licts which will not have the quality and aroma 
thereof Spoiled by over-processed particles of 
the material. 

Referring now to Fig. 4 of the drawings, there 
is shown a drum which has an entrance end 
6 and an exit end 62. The entrance end of the 
druin is fixedly connected to the outer race ring 
of the ball bearing 63 which has its inner race 
ring Supported by the annular, right-angled ring 
64 on the frame member 65. Removably mount 
ed over 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 6 extends so as to 
fill this aperture. The hollow Support 6 extends 
from the stationary tube 68 which is aper 
tured at 69 and which is supported on the frame 

and connected to the inlet side of the fan 
operatively connected to the motor 2 mounted 
On the Support 3. Fan has its outlet side 
connected to the air discharge conduit 74. The 
exit end 62 of the drum 60 is apertured and 
fixedly connected to the outer race ring of the 
ball bearing 5 which has its inner race ring sup 
ported on the tube 68. 
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 6 which is provided with sockets to 
Support the pear-shaped lamps a which provide 
a, Source of infra-red rays. The necks of these 
i2ng)S paSS through the slot in the lower 
part of Support 67 and are connected to the Sock 
ets in bar S. Electrical wiring may be mounted 
in any Suitable manner in the bar 76 and con 
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6 
nected to a source of current, and switches 78 are 
mounted on the outwardly extending right hand 
end of bar 75 and interconnected with the lamps 
in any suitable manner so as to enable individual 
lamps or individual groups of lamps to be ener 
gized at will. Collection chamber 9 is located 
at the exit end 62 of drum 60 to receive granu 
lar material therefrom and is provided With a 
discharge spout 80. 

Hopper 8 is located above the drum adjacent 
the entrance end thereof and is provided With 
the islaterial 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 33. From chamber 83 material 
is deliveled by conduit 84 to the entrance end 6 
of the drum 63. The conduit 84 passes through 
the cover S3 and is located to One side of the 
elongated Support 6. The conduit means 82 is 
provided with a butterfly valve 85 adjacent the 
io Wei end of hopper S for controlling the rate 
of foW of the granular material, and the rate of 
fioW (nay be observed by raising the movable con 
(iii, of the telescoped conduit means 82. 
The drum 6 is driven by a motor and gear 

In eans similar to that described in connection 
With the embodiments of Figs. . and 2. The in 
terior of the drun 8 is provided with a first 
treating portion 86 adjacent the entrance end 6: 
therof and with a second treating portion 87 ad 
jacent, the exit end 62 thereof. These treating 
portions each have inner fluted Surfaces formed 
by coirugated sheet, material, as is illustrated in 

5 Figs. 6 and 7. As is shown in Fig. 6 the corru 
gated sheet material 88 may have equal curved 
depressioins and projections and may be mounted 
against the inner Surface of the shell of druin 
55 so as to provide an insulating air space be 
tween the material 88 and the outer shell of drum 
83 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 flow along the drum. Instead of pro 
viding the sheet material with curved projec 
tions and degressions, a corrugated sheet mate 
riai 83 which has straight inclined sides and sub 
stantially equal projections and depressions may 
be used. Between the portions 83 and 8 of the 
drum St. Where the corrugated sheet material 88, 
39 or 9 is located, the druim 8 is provided with 
an annular blade means 9 of substantially the 
same construction as the blade raeans & and 
A8 described above, and drum St. is also provided 
with annular blade means 92 before the portion 
86 at the entrance end 6 thereof. This blade 
means 82 is also of the same Construction as the 
above-described blade means and 33. 

it is apparent that the enbodiment of Fig. 4 
differs from the enbodiments described above in 
that a spiral blade means and a 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 86 where it is sub 
jected only to the influence of the infra-red rays 
emanating from the pear-shaped lamps it. The 
granular material flows in rivulets along the 
fiuted portion 88 and is transferred by the blade 
means 8 to the portion 87 of the druin where 
it also flows in rivulets along the flutes thereof 
to the collection chamber 79. The air in the 
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portion 37 of the drum is drawn into the tube 68 
through the perforations 69 and discharged from 
the drum through the conduit f. Fresh air is 
thereby drawn into the drum 60 through the 
apertured end 62 thereof, and this fresh air cools 
and cleans the granular material in portion 3 
of the drun. 
The right hand edge of support 67, as viewed 

in Fig. 4, is provided with a hinged door 93 which 
has a cut-out portion closely fitting over the bar 
6 so that the right hand end of the hollow Sup 

port 6i is sealed. The hinged door 93 may be 
turned upwardly away from the bar 6 so that 
the latter may be slidably removed from the 
hollow support 6i with the pear-shaped lamps 
R. The cover 66 may be made of overlapping 
pieces which are removably connected to the 
frame GE so that the lamps may be withdrawn 
after the cover 65 is disconnected from the Sup 
port 65. 
The embodiment of the invention which is ill 

lustrated in Fig. 8 is similar to that illustrated in 
Fig. 4 except that cover 64" which may ba made 
of overlapping pieces, bears against the entrance 
end of the drum to seal the same and is located 
about the Support; S: ' aid conduit 3i. The cover 
Eá' is renovably connected to support $4 extend 
ing upwardly from the support 93 upon which is 
provided the frame 96 which rotatabiy Supports 
the roller 97. Instead of roller bearing S3, the 
drum 68' of Fig. 8 is provided with an annular 
bearing ring 98 which rests on the roller SE SO as 
to rotatably support the drum. The hollow Sup 
port 61' is of substantially the same construction 
as Support 6 but extends to the fraine 65' to 
Which it, is connected by the angle bar 33. 
embodiment; of Fig. 8 also diffe's from the ein 
bodiment of Fig. 4 in that the roller bearing 5' 
is directly supported on the frame 'i' aid the 
exit end 62 of drum 63' is located in Wardly of 
the roiler bearing 25. Exit, end 32' of druna 6' 
is provided with a plurality of apertures 3 
through which fresh ail is drawn into polition 
8?' of drum 63' by substantially the sanne struc 
ture as described above. 

The embodiment of Fig. 8 further differs fron) 
the embodiment of Fig. 4 in that elongated lamps 
f : are provided to produce a source of infra-red 
rays, and these lamps have reiectors 22 con 
lected to the Sanhe so as to direct the infra-red 
rays downwardly directly onto the granular ma 
terial located in the lower part of dium S3 in the 
portion 85'. 

It is believed apparent that the above-de 
scribed embodineints of the invention provide a 
process and means for treating granular mate 
rials in a continuous, rapid manner So as to dry 
and/or roast the same. Also the above process 
and apparatus provides a means for subjecting 
materia only to the influence of infra-red rays 
which has the result of unifornly treating the 
material through its entire thickness. Also, the 
process and apparatus for conveying the mate 
rial in the drum in narrow, foWing rivulets has 
been found to be a very efficient manner of trans 
porting the granular material. By the adjustable 
fioW means illustrated in Fig. 4 it is possible to 
regulate the flow of the material through the 
druin so that the best possible treatment is pro 
duced in a continuous manner. 

it Will be understood 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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8 
While the invention has been illustrated and 

described as embodied in a proceSS and appalatus 
for treating granular material by first Subject 
ing tine same only to the influence of infra-red 
rays and then cooling and cleaning the Same, it 
is not intended to be limited to the details shown, 
since 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 ait, 
fairiy 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: 
i. Apparatus for treating granular material, 

comprising in combination, a rotatabiy mounted 
hollow drum having a closed entrance end and an 
Open exit end, Said entrance end of Said drun 
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 dium having a first portion lo 
cated adjacent Said entrance end thereof and a 
Second portion located adjacent Said exit end 
tileleof, aid Said second portion of Said drun 
having all inner futed Surface; Supply means 
coaxialunlicating with Said first portion of Sald 
diuin or continually Supplying granular ma 
terial thereto; a stationary Source of infra 
redi rays inounted in Said first portion of 
Said druim; and air conducting means mounted 
in Said Second portion of Said drum for conduct 
ing fresh air thereto, Said air conducting meals 
comprising a Stationary tube mounted in Said 
Second portion of Said drum and communicating 
With the interior of Said Second portion of Said 
dium, 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. 

2. 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 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 communicat 
iing With Said first portion of Said drum for con 
tinually Supplying granular material thereto; a 
Stationary Source of infra-red rays removably 
Inounted 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 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 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, a rotatably mounted 
hollow drum having a closed entrance end and 
an open exit end, said entrance end of said drun 
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 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 drun; 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 a closed entrance end and an 
open exit end, said entrance end of said drum 
heing 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 
thereof, and said portions of said drum each 
having an inner fluted surface; supply means 
Coimmunicating with said first portion of said 
drum for continually supplying granular mate 
rial thereto; a stationary source of infra-red rays 
renovably mounted in said first portion of said 
{ru in; air conducting means mounted in said 
Sécoid portion of said drum for conducting fresh 
air thereto, Said air conducting means comprising 
Stationary tube mounted in said second portion u 

f 
of Said Second portion of said drum, and suction 
treans 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 
cpen exit end thereof; first annular blade means 
fixedly nounted in said drum between said first, 
a.ind Second portions thereof for conveying mate 
rial fron 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 
in eans and delivering the same to said first por 
ion of said drum. 

5. Appalatus for treating granular materials, 
cornprising in combination, a rotatably mounted 
hollow drunk having a closed entrance end and 
an Open exit end, said entrance end of said druin 
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 
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10 
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 haW. 
ing an inier futed Surface portion raade of a 
CC'rugated sheet material mounted in said drum 
against the outer shell thereof; supply means 
conniuinicating with said first portion of said 
drun for continually supplying granular material 
thereto; a stationary source of infra-red rays 
removably rinointed in said first portion of Said 
cir2: ai CCAducting means mounted in Said Sec 
ond portion of Said drum for conducting fresh 
air thereto, said air conducting means compris 
ing a stationary tube mounted in Said Second por 
tion of said drum and communicating with the 
interior of said second portion of Said drum, and 
Suction eans 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 drun 
through said open exit end thereof; first annular 
blade means fixedly mounted in said drum be 
Ween said first and Segond portions thereof for 
conveying material from said first portion to Said 
Second portion of said drum; and second annular 
biade means mounted in Said diurn at said en 
trange end thereof for receiving material from 
said supply means and delivering the same to 
Said first portion of Said drun. 

6. Apparatus for treating granular materials, 
comprising in comibination, a rotatably nounted 
hollow drian having a closed entrance end and 
an open exit end, said entrance end of said drun 
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 haW 
ing an inner futed surface portion made of a cor 
rigated sheet metal mounted in said drum 
against the outer shell thereof, said corrugated 
sheet, material having substantially equal curved 
projections and depressions; supply means con 
municating with said first portion of said drum 
for continually supplying granular material 
thereto; a stationary source of infra-red rays re 
irovably mounted in said first portion of said 
d; in; air conducting means mounted in said 
second 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 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 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 at 
said entrance end thereof for receiving material 
from said supply means and delivering the same 
to said first portion of Said drum. 

7. Apparatus for treating granular materials, 
comprising in combination, a rotatably mounted 
hollow druna having a closed entrance end and 
an open exit end, Said entrance end of Said drun 
being located at a higher elevation than said exit 
end thereof 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 
a second portion located adjacent said exit end 
thereof, and said portions of said drum each haW 
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 culved projections; supply in eans con 
municating 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 ihrough said tuhe So as to thereby draw 
fresh air into said second portion of said drum 
through said open exit end thereof; first annular 
blade neans fixedly nounted in said drun 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 d'un at 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, a rotatably mounted 
hollow drum having a closed entrance end and an 
open exit end, said entrance end of Said drun 
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 portion made of 
a 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 first, portion of said 
drum for continually supplying granular ma 
terial therete: a, stationary source of infra-red 
rays removably 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 com 
prising a 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 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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12 
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 
a second portion located adjacent Said exit end 
thereof, and said second portion of Said drun 
having an inner fluted 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 drun; ail 
conducting means mounted in Said Second pol 
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 therely 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 drun 
being located at a higher elevation than said exit 
end thereof so that the axis of rotation of said 
drum is down Wardly 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 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, 
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 ain' 
conducting means comprising a 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 ogen 
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 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; a 
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stationary Source of infra-red rays mounted in 
Said first portion of Said drum; air conducting 
means mounted in said second portion of said 
drun for conducting fresh air thereto, Said air 
conducting means comprising a stationary tube 
nounted in Said Second portion of Said drum and 
communicating with the interior of said second 
portion of Said drum, and Suction means coin 
inunicating 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 means 
extending from Said Stationary tube through said 
first portion of Said drum and Supporting said 
Source of infra-red rays in the Seine; reflector 
means mounted about Said Source of infra-red 
rays for concentrating the same; first bearing 
means operatively connected to said drulin adja 
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 
bearing means being located about and Supported 
by said stationary tube. 

12. Appalatus for treating gi'ailliai' alateria, 
cragsising in coin bination, a rota, taily iaoui). 3d 
hcillow drum having a closed eitrarce end aid 
a:) Open exit end, said entrance end of Said di'u? 
being located at a higher elevation than said 80 
exit, end thereof So that the axis of 1'otiation of 
Said drum is downwardly inciined to Ya'd the 
exit end thereof, said druin having 3, first par 
tion located adjacent said entraace eld theireof, 
a second portion located adjacent said axit, e3d 
insei'eof and a third portion located bettesi. 

first and Second portions, said secoisi and t 
portions of Said drun each having an inner fluted 
Surface; hollow staticinally support ineans ::guilt 
ed in said first portion of said druim and cogn 
railinicating with the exterior of S2.id (iun 
th. Gigh said closed eitraince eig hereof, said 

low support means being formed with a pur 
a.iity of apertures; a source of infra-red rays 

ing inted in said hollow Support in eans, said 4.5 
ing said apertures 

C: S&id Sipport, neais so as to close the Sairie 
had go: Einicating with the interior of said first, 
tion of said drun through said agartures; and 
Cinducting neans ifiorited in Said Second 
iC3 of said dra for coinducting fresh air 
retic, said air conducting neans comprising 

ionary tubse in ounted in said second portion 
Said drun and coinsauricating with the ii 

te;iti of said second portion of said di'ira and 
5:13 cic in raeans coalinicating With the intelioi 
{f Said tube for drawing air iroin Said second 
ortion of Said drain through S&id tige So as 
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Said. Suction (Yleans also drawing 
Said holioW Support, 1. 

ortion of said dirti () to said tube, whereby 
it passing through said clot; support 
is heated by Said Sorce of infra-red rays 
ies gainular lateriai located in said third 

said drun. 
pparatus for treating granular Katerial, 

}rising in corabilation, a rotatably mounted 
ow druin? having a closed entiaca end and 

65 
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3.2 open exit end, Said entrance eid of Said druri 
being located at a higher elevation thai said 
exit, end thereof so that the axis of rotation of 
said drum is downwai'dly inclined towards the 
exit end thereof, said druin having a first poi- 5 

14 
tion located adjacent said entrance end thereof 
and a second portion located adjacent said exit 
end thereof, and said second portion of said druin 
having an inner fluted Surface; Supply means 
communicating with said first portion of Said 
?trum for continually supplying granular ha 
teriai thereto, said supply means comprising a 
movably in ounted conduit, and a hopper to which 
material is delivered from said conduit, whereby, 
when said movably mounted conduit is noved 
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 drun; air conducting means in Guinted 
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 comillinicat 
ing with the interior of said Second portion of 
said drum, and suction means conin unicating 
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 di'in through said open exit end 
thereof; hollow support neans extending fron 
said stationary tube through said first portion 
of said drum and supporting said Source of infra 
red rays in the same; and reflector means mouilt 
ed a poilt, said source of infra-red rays for COIl 
centrating the Saine. 

14. Apparatus for treating granular material, 
comprising in combination, a rotatably mounted 
ho; low drain having a closed entrance end and 
an open exit end, said entrance end of Said drurin 
being located at a higher elevation than said 
exii, end thereof so that the axis of rotation of 
said druin is downwardy inclined toward the 
exit exis 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 
portions of said drum each having an inner fiuted 
surface; hollow stationary Support aeans incurat 
ed in said first portion of said d'un ald Coal 
municating with the exterior of Said druin 
through said closed entrance end thereof, Said 
hollow support, means being formed with a pli 
rality of apertures; a source of infra-red rays 
mounted in said hollow support, means, Said 
source of infra-red rays filling Said apeitlies 
of said support neans so as to close the Saine 
and comraunicating with the interior of Said first, 
ortion of said druia through said apertures; ail 

conducting means mounted in Said Second port 
tion of said drun for conducting fresh air there 
to, said air conducting means COInprising a Star 
tionary tube mounted in said Second portion of 
said drua and communicating With the interior 
of said second portion of Said drum and Suction 
insans communicating 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 into said Second polition of Said 
drun through said open exit end thereof, Said 
Suation means also drawing air through said 
hollow support means and Said third portion of 
said druria to said tile, whereby the air passi:ng 
through said hollow Support means is heated by 
said source of infra-red rays and dries granuliar 
material located in said third portion of Said 
drum; Spiral blade means fixedly mounted in 
said first portion. Of Said drun for rotation there 
with and for conveying material along said first 
portion of Said drui.; and a pair of annular blade 
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means respectively mounted between said third 
portion of Said drum and said first and SecGind 
portions thereof for conveying material fl'Oin 
Said first portion to said third portion of S&id 
drum and froin Said third portion of Said di'un 
to Said Second portion thereof. 

15. Apparatus for treating granular material, 
Comprising in combination, a iotatably mol2nted 
hollow drum having a closed entrance end and an 
Open exit end, said entrance end of said drun 
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 polition 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 portions 
of Said drum each having an inner fluted surface; 
hollow stationary Support lineans 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 fill 
ing said apertures of Said support ineans So as to 
close the Sane and communicating With the in 
terior of Said first portion of Said d'un through 
Said apertures; air conducting means nontsed in 
Said Second portion of said drum for conducting 
fresh air thereto, said air conducting means con 
prising a stationary tube mounted in said second 
portion of Said drum and communicating with the 
interior of said second portion of said drum &nd 
Suction means communicating with the interior 
of said tube for drawing air from said second por 
tion of Said dilum through Said tube so as to 
thereby draw fresh air into said second portion 
of Said drum through said open exit, end thereof, 
Said Suction means also drawing air-through 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 drun 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 portion thereof; and heating means mounted 
adjacent 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 down Wardly inclined toward the exit end 
thereof, said drum having a first portion located 
adjacent said entrance end thereof, a second por 
tion located 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 
said drum each having an inner fluted Surface, 
and said drum being formed with perforations 
between said Second and third portions thereof; 
hollow stationally support means mounted in Said 
first, portion of said drum and communicating 
with the exterior of said drun through said closed 
entrance end thereof, said hollow Support illeais 
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 fill 
ing Said apertures of said Support means So as to 
ciose the same and coinmunicating With the in 
terior of said first portion of Said drurin thi'ough 
said apertures; and air conducting means 
in ounted about said drun between said Second 
and third portions thereof So as to Coinmunicate 
With the interior of Said drun through said perfo 
rations, said air conducting means conprising a 
Suction means for drawing fresh air into said Sec 
ond portion of said di'un through Said open exit 
end thereof and for drawing air through Said 
follow support means and said third portion of 
said drum, whereby said air passing through said 
hollow support means is heated by said source of 
infra-red rays so as to dry inaterial in said third 
portion of Said drun. 

17. Apparatus for treating granular material, 
comprising, in combination, a rotatably mounted 
hollow drum having an entrance end and an open 
exit end; supply means communicating with said 
entrance end of Said drum for Supplying granular 
raterial thereto; guide means located in Said 
di'un for guiding granular naterial Supplied 
thereto from said entrance end thereof to said 
exit, end thereof; heating means located in Said 
dium distant fron said exit end thereof for heat 
iíg granular innaterial in Said d'un rowing to 
Ward Said exit end thereof so as to dry the granu 
12.1 inaterial; 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 interior of said drum adjacent 
said exit end thereof; and fluid moving means 
operatively connected to said conduit for drawing 
fiuid into the same through said inlet opening 
thereof So as to thereby draw cooling air into the 
drural through said exit end thereof in counterflow, 
to the granular material adjacent Said exit end 
of said drum and so as to draw the cooling air olt 
f said druin through Said conduit in the Sane di 

irection that the granular material noves in Said 
drun. 
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