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Thisinventionrelatestoapparatusfortreatingmaterials 
tochangetheirtemperature,moistureorother characteris 
tics. 
The apparatus disclosed herein is particulary adapted 

forthe freatment of a wide range of materials including 
forexample,drycolors,pigments,salts andother crystals, 
reclaimed rubber,ground cork,wool,food,pharmaceu 
ticals,and heat sensitive materials generaly. 
Many materials,such for example as pharmageutic? 

materials,require to be evenly driedinawaywhieh Wil 
notimpairthe quality ofthe materialdueto Scorchingor 
due to lack of protection from outside contamination. 
This may be accomplished in the apparatus described 
herein,ineithera continuous ora batch operation. 

Theapparatus comprisingthisinvention also has Special 
application for materials which need,to be pressed, 
shredded or otherwise separated or divided during dry 
ing For example ifcertainfoods are broken up_during 
dehydratingjustbefore reachinga critical degree ofsticki 
nessballingup ofthe materialwith Subsequent processing 
dificulties may be avoided. Also if materials Such as 
ammonium sulphate and other salts are broken up pe 
riodicaly while drying over-hardening may be avoided. 
An object of thisinvention istoprovide a simple prac 

tical andeficientapparatus for attempering materials. 
A further object of the invention is to provide method 

and apparatus for attempering heat Sensitive material. 
Afurther object of the inventionis to provide method 

and apparatus adapted to attemper material uniformly 
without impairment ofits quality,and as a continuous 
operation. 

Other objects of the invention wil be in part obvious 
orinpartpointed outhereinafter. 
The invention accordingly consists in the features of 

construction,combinations of elements,arrangements of 
parts,and in the several steps and relation and order 
of each of said steps to one or more of the others there 
of,all as wil be pointed out in the folowing descrip 
tion,and the scope of the application of which will be 
indicatedin the following claims. 
The invention will best be understoodifthe folowing 

description is read in connection with the drawings,in 
which: - 

Figure1 is aside elevationpartlyin cross section; 
Figure 2.is a transverse section taken on the line 2?2 

of Figure 1;and 
Figure 3 is a transverse Section taken on the line 3—3 

of Figure1. 
The apparatus comprises two endless conveyor belts 4 

and.6 each rotatable in a vertical plane,belt 4 being 
wholy contained within belt 6. 
Belt4is of a kind havingalongits lateral edges tracks, 

notshown,adapted to engage and traveloverthe Sprockets 
8,spaced apart and fxed on rotatable shaft11 whichis 
supported in the bearings f2 and 14(Figure 2)on the 
inside of cpposite end wals of the casing16,andaround 

;sprockets 20 mounted on rotatable shaft 21 similarly 
Supportedwithinsaid casing. 
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Belt 6,is also of a kind having alongits lateraledges 
tracks(not shown)adapted to engage and trayel over 
sprockets 10,which are fixed on rotatable Shaft 11,on 
the outside of said sprockets 8 respectively,and around 
sprockets24 Supported on the rotatable Shaft 25, 
Fromits engagement with sprockets 8 conveyor belt4 

passe8 from the top of Said Sprockets downwardly under 
Sprockets i8,mounted on the rotatable Shaft i9,to the 
sprockets 29,and from the Sprockets 20 it travels back 
to sprockets 8 over the guide Sprockets 22 mounted on 
rotatable shaft 23. - 

?t will be noted that sprockets ?0 and 24 are of Sub 
stantiallythe Same diameter and thus the upper and lower 
fights or reaches of belt 6 are Separated a substantially 

Sprockets 2?,however,are of much 
1ess diameterthan Sprockets 8andaccordinglythe distance 
between the upper and lower fights or reaches of belt 4 
varies substantialy In this Way an upper Space for at 
tempering gas is provided over the upper reach of the 
belt @ and between it and the under Side of the belt 6. 
Similarly,a lower Space for attempering gas is provided 
betWeen the lower reach of the belt 6 and the under Side 
of the belt 4. The diameter of Sprockets i@ exceeds 
the diameter of Sprockets 8 by only a Smal amount,for 
·example on the order of from 1 to 4',and accordingly 
the belts4and 6are spacedapart onlya correspondingly 
Smal distance while rotating through concentric paths 
aroünd Said Sprockets 8 and ?0 respectively. Due to 
their proximate relation,materialtaken into the chamber 
C from the lower reach of the belt 6 is carried to the 
upper re8ch of the belt 4 and therebyistransferred from 
the lower Space for attemperinggas over the lower reach 
of the belt 6 to the upper Space for attemperinggas over 
the üpper reach cf the belt 4,each belt being a working 
beltin that material to be treatedis exposed to a drying 
Gr other attempering gas while travelling on a reach 
therecf. 
Thus the upper fight of belt 4is spaced wel above 

the lower fight of belt 6 at the point where belt 4travels 
around Sprockets 26,and positioned to receive material 
discharged at this point from belt & is the pair of roH 
ers r1 and r2 rotated toward one another by any suitable 
means,not illustrated,to press,shread or otherwise dis 
integrate the material m. Bythis structure and byreason 
of the Space between the belts 4 and 6 where theypass 
OVer the Sprockets 20 and 24,respectively,a cascading 
Space is provided whereby materialis cascaded from the 
?nd of the upper reach of the belt4 for reception onthe 
loWerreach ofthe belt6preferablyafterhavingbeensub 
jected to the disintegrating action of the rolers r1 and r2. 

Material m to be processed is initialy supplied into 
the apparatus through the hopper 26(Figure 3)which 
feeds onto one margin of the horizontal lower fight of 
belt 6,andis then carried around shaft li between belts 
68nd 4,beinggradually transferred from belt 6to belt4 
while travelingin a Semi-circularpath withand between 
Said beltS. The materialisthen carriedthrough the hori 
zontal upperfight ofbelt4andfailsintothenip ofrolers 
r1and r2,the surface ofwhich may be modifiedinaccord 
ance with the particular material being processedand the 
processing Step desired,and is pressed and ground or 
otherwise acted upon to destroy lumps which may have 
Started forming andgenerally to disintegrate the material 
tO fasitate change in its temperature and moisture char 
acteristics. 
The material after passing between rollers r1 and r2 

fals onto the inner surface of the portion of belt 6 
travelingthrough its lowerfight and isthus led back,to 
gether with material newly fed in through hopper26, 
tothe Semi-circularconfiningspace orchamberCprovided 
betweenbelts4and6duringtheir concentrictravelaround 
Said Sprockets 8 and ?9respectively. Between the rolers 
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r and r2 andthe lowerfight of belt 6 igterceptors 28 may 
be provided and disposed to defiect the material trans 
versely of belt 6,in a direction awayfrom the feed hop 
per 26,to obtain a continuous rather than a batch 
operation. 
For operatingcontinuously fresh material wil becon 

tinuouslysupplied onto the beltadjacent one margin,the 
1eft marginas viewed bythe readerin Figure 3,and the 
materialwhich has once passed through the Semi-circular 
space orchamber C,betweenthe said concentricaly dis 
posed portions ofsaid belts 4and 6,wil be progressivey 
transferred transversely ofsaid belts until defected bythe 
final defiector28a onto a screw conveyor29 by which it 
may be conveyed away,for removal to packagingequip 
mentortootherprocessing. 

While the materialis being transported by beltS 4 and 
6 attemperingair may be introducedinto the casing 16, 
as forexample,through a system comprising blower 35 
and conduit32,the channelextending betWeen the Upper 
fights of belts 4 and 6 in the direction of travel of the 
material to port 341eading into downwardly extending 
conduit36,from the port37in the lower end of conduit 
36 beneath baffie 38,which extends horizontally back to 
ward the chargingpoint of chamber C,just aboye,and in 
parallel relation to,the lowerfight of belt 6,to the dis 
charge port39 and upwardy extendingconduit 40. 
The apparatus is simple and continuous in operation. 

Byit heat Sensitive material may be treated rapidly and 
evenlyina continuous operation,or,if desired,by remoV 
ing the defiectors23 and28a the material can be treated 
ina batch operation. 

It wil thus be Seen that there has been provided by 
this invention a method and apparatus in which the 
various objects hereinabove set forth together with many 
thoroughlypracticaladvantages are successfully achieved. 
As various possible enbodiments might be made of the 
nechanicalfeatures of the above invention and as the art 
herein described might be varied in various parts,alf 
without departing from the Scope of the invention,it is 
to be understood that all matterhereinbefore Set forth or 
Shown in the accompanying drawingis to be interpreted 
asillustrative and not in a imiting Sense. 
What?claimis: 
1. Apparatus for treating material which comprises a 

horizontally dispoSed Shaft,a first pair of Sprockets on 
said shaft,a second pair of Sprockets on Said shaft,the 
sprockets comprising said second pair being of greater 
diameter than the Sprockets comprising Said first pair, 
two rotatable members mounted onaxes Substantialypar 
allel to said shaft,one of said rotatable members being 
ofgreater diameter than the other,afirstendless member 
extendingaround Said first pair of Sprockets on Said Shaft 
and around the Smaller of Said rotatable members,and 
a Second endleSS member extending around Said SecOnd 
pair of Sprockets on Said Shaft and around the larger of 
Said rotatable members,Said endless members being dis 
posed in the Same vertical plane,and Said Second endless 
member entirely surrounding Said first endless member. 

2. Apparatus for treating material which comprises a 
first Shaft,a first pair of Sprockets on Said first shaft,a 
Second pair of Sprockets on Said firstshaft,the Sprockets 
comprising Said Second pair being of greater diameter 
than the Sprockets comprising Said first pair, a second 
Shaft paralel to Said first shaft,but spaced therefrom,a 
pair of Sprockets on Said Second Shaft,a firstendless belt 
member extending around the Said first pair of Sprockets 
on Saidfirstshaftandaround Said pair ofSprockets onsaid 
Second shaft,a thirdshaft,anda pair of Sprockets onsaid 
third Shaft,the Sprockets on Said third shaft being of 
greater diameterthan the sprockets onsaid second shaft, 
and a Second endless belt member extending around the 
Said Secondpair ofSprockets on Said first shaft and around 
the pair of Sprockets on said third Shaft,said second belt 
member completely Surrounding Said first belt member. 

3. Apparatusfortreatingmaterialcomprisinga closure, 
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4 
three horizontally extending and substantialy paralel 
Shafts mounted forrotation within Said clOSure,tWO pairS 
of sprockets mounted on the first of Said shafts,the 
sprockets of one pair being ofgreater diameter than the 
sprockets ofthe otherpair,the second of said shafts being 
1ccated between said first shaft and the third Shaft a pair 
ofsprocketson Saidsecondshaft ofSmallerdiameterthan 
the Smaler Sprockets on Said first shaft,and Said third 
shaft havingthereon a pair of Sprockets ofgreater diam 
eter than the sprockets on said Second shaft,a first belt 
exteadingaround thesmaHerpairofSprockets on Saidfirst 
Shaft and around the sprockets on said second Shaft,and 
a Second belt extending around the larger Sprockets on 
Saidfirstshaftandaroundthe Sprockets on Saidthird Shaft, 
andentirelyenclosingsaidfirstbelt. 

4. Theapparatus claimedin claim 1includinga closure, 
means forintroducing materialinto Said closure and onto 
the {ower fight of Said Second belt,means for advancing 
Said belts whereby the materialis engaged between Said 
befts whie they are passing around the Said two pairs 
ofsprocketsonsaidshaftand transferred from Said second 
belt to the upper fight of said first beltand re-transferred 
onto the lowerfight of said Second beltat the end of the 
travel ofsaid first belt throughits upperfight 

5. The apparatus claimedinciaim 1,includinga closure 
in which said endess members are enclosed,a plenum 
chamber within Said closure,and means for supplying 
an attemperinggasinto said plenum chamber,Said cham 
ber extending along the upper fight of Said first endless 
menber and along the lower fight of Said Second endesS 
member for attempering material whie passing through 
Said fights on Said endless members respectively. 
6,Apparatus for continuously processing heat-Sensitive 

material which comprises two endless belt members and 
means for mounting Said menbers So that one is com 
pietely contained within the other,means for causing said 
membersto travel in the Same direction,means for bring 
ing Said members close together during a portion of the 
travel ofeachmemberforarcuate movementabouta com 
mon axis from Substantially below Said axis to substan 
tialy above Said axis,means for Separating Said memberS 
from eachother duringtheremainder ofthetravel ofeach 
member,and meansfor Supportingand disposing S&idend 
1ess members for repeatedy transferring the material be 
tyeen the upperfight cf Che memberand the lower fight 
of the cther member,including tneans for a}ternately 
transferringthe materialfrom one memberto the otherin 
a thin,uniform layer,andin a distintegrated mass and for 
transporting said material through a Substantial distance 
of travel on each of Said members alternately in direct 
contact with an attempering gas. 

7. Apparatus for treating material which comprises a 
?rst endleSS belt,a Second endess belt,means for mount 
ing Said first and Second belts with Said Second belt Sur 
Tounding Said first belt and each having laterally extend 
ing upper and lower reaches,the lateraly disposed upper 
reach of said first belt being Substantially Spaced from the 
under Side cf the upper reach of Said Second belt to pro 
yide an upper Space for attempering gas over the upper 
reach of Said first belt,the laterally disposed lower reach 
of Said Second belt being Substantialiy spaced from the 
under side of the lower reach of Said first belt to provide 
a lower Space forattemperinggas over the lowerreach of 
said Second belt,said belts beingin proximate relation at 
ohe extremity of Said reaches for carrying material be 
tween Said belts from Said lower reach of Said Second belt 
to Said upper reach of Said first belt,and Said belts being, 
Substantially spacedfromeachotheratthe other extremity 
of Said reaches to provide a material caScading Space for 
cascading materialfrom Said upper reach of Saidfirst belt 
andits reception on Said lower reach of Said Second belt, 
means for moving Said belts in the Same direction at sub 
stantially the same rate for carrying material from said 
1ower reach of said second belt to the upperreach of said 
first belt and cascadingit from said upper reach of Said 
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first belt,and means for directing attempering gas for 
transitory contact with material on Said beltsin Said upper 
and lower Spaces. 

8. Apparatus according to claim 7 which comprises 
meansfordistintegratingmaterialcascadedfromthe upper 
reach ofsaidfirst beltand depositingthe disintegrated ma 
terial on the lower reach of Said Second belt. 

9. Apparatus according to claim 7 which comprises 
means for moving material transversely of Said belts 
through a portion of the width thereof responsive to a 
complete travel circuit of Said first belt. 

10,Apparatus for attempering material which com 
prises afirstendless belt,a Secondendless belt,meansfor 
mounting Said first and Second belts with Said second belt 
surrounding said first belt and each belt having lateraly 
extending upper and lower reaches,Said belts being in 
proximate relation at one extremity of Said reaches for 
carrying material between them from the lower reach of 
said second belt to the upper reach of said first belt and 
said belts beingsubstantiallyspaced fromeachotheratthe 
other extremity of Said reaches to provide a material 
cascading zone for cascading material from the upper 
reach ofsaidfirst beltandits reception on the lowerreach 
of said second belt,means for moving Said belts in the 
same direction for carrying materialfrom the lower reach 
of said second belt to the upper reach of Said first belt 
and cascadingit from the upper reach of the first belt, 
and means forattempering material while disposed on the 
upper reach of said first belt and while disposed on the 
1ower reach of Said Second belt. 

11. Inapparatusforattemperingmaterial,the combina 
tion comprising a firstendless belt,a Second endless belt, 
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means for mounting Said first and second belts with said 
Second belt Surrounding Said first belt and each belt hav 
ing laterally extending upper and lower reaches,Said belts 
being in proximate relation in a material lifting zone at 
one extremity of Said reaches for carrying material be 
tween them from the lower reach of Said Second belt to 
the upper reach of said first belt,said belts being substan 
tially Spaced from each other along Said upper and lower 
reaches to provide spacestherebetween for carrying ma 
terialonthe uppersurface ofsaid upperreach of Saidfirst 
belt in substantialy Spaced relation with respect to the 
under surface of the upper reach of Said Second belt and 
for carrying material on the upper Surface of Said lower 
reach of said second beltin substantialy spaced relation 
to the undersurface of the lower reach of Said first belt, 
means for moving Said belts in the Same direction at Sub 
stantially the same rate for carrying material from Said 
1owerreach ofsaid second beit through said material lift 
ingzone to Said upper reach of Said first belt,and means 
forattempering material while disposed in Said Spaces on 
the upperreach ofsaidfirst beltand on the lowerreach of 
Said Second belt. 
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