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E.EVELATE, GEC COMPANY, OF 

CRASSE, CSECA, 
A. C.E.C.E.A.C.S & ESC. 

APEPARAUS FOR, DESENG AN EEASIC. 

Application filed January 31, 1923, Serial No. 616,107. 

The invention relates to the drying Ol' 
heating or the drying and heating of nate 
rials, and particularly to the continuous 
treatment of materials which heretofore it 

5 has been possible to dry or heat only in a 
{On-continuous manner. 

In the heat-treatment of certain classes of 
materials, for example filter-press cakes, 
lithopone green cake, etc., it is practice to ef 
fect this in stationary shelf-driers by the aid 
of direct or indirect heat. It is common 
practice to separately dry materials insta 
tionary pan driers with direct or indirect 
heat and subsequently dump the dried ina 
terials from the receptacles or trays in which 
they were dried and then to transfer the 
died materials into heating apparatus, IOle 
commonly known as mufting furnaces, which 
are usually hand-operated, and there heat 
the materials while lying in a quiescent 
state, except for occasional stirring by heans 
of hand-operated paddles or bars, for a 
definite period of time at a specific tempera 
ture. After such treatment, the materials 
are usually withdrawn from the furnaces by 
hand into quenching apparatus where they 
are quickly drowned in Water to prevent 
oxidation. 

It is well recognized in the industry that 
the above operation is not entirely efficient. 
In the usual hand muffle, above referred to, 
the material to be muffled with the eXclu 
sion of air, is unevenly heated. That poi 
tion of the material that touches or lies in 
close proximity to the hot floor or Walls of 
the muffle and also that portion of the charge 
that is most directly exposed to the heat 
radiated from the roof of the muffle may be 
excessively heated while other portions may 
receive an insufficient amount of heat OF at 
least a considerably smaller almount of heat 
than the aforementioned portions. Con 
tinuous stirring or frequent intermittent 
stirring is out of the question since entrance 
of air through the doors would cause oxida 
tion and would detrimentally affect the 
quality of the material. No satisfactory 
compromise by which sufficient stirring with 
exclusion of air may be effected, is possible 
by the old mode of operation above meli 
tioned. 

It is the primary object of the invention 
to provide an apparatus for and a mode of 

... heat-treating material of the type above re 
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5 5 ferred to in a continuous manner in such a 
Way that the material is substantially uni 
formly exposed to the available heat while 
air is Substantially excluded. 

It is another principal object to provide 
an apparatus by which the operations of 
preliminarily drying and of subsequently 
heating the material may be carried out eco 
homically at the same time in a continuous 
Ele. 

The invention will be more clearly under. 
stood by reference to the accompanying 
drawing, the single figure of which repre 
sents a vertical sectional view, somewhat diagrammatic in certain respects, of one en 
bodiment of the furnace. O) 

In the drawing is illustrated a furnace re 
sembling in a general Way certain Wei 
known types of ore roasting and calcining 
furnaces. The furnace which may be cylin 
drical is provided with a combustion cham 
ber 1. Suitably connected in a well known 
manner by flues with a series of fire-?lues 2, 
3, 4, which with the combustion chamber 
Selve to heat the naterial compartinents or 
shelves 5, 6, 7 and the auxiliary shelf 8, re 
spectively. 

Each of the heating compartments is pi'o- 
vided with rabbles 9 which rake the mate 
rial under treatment and effect its progres 
sive movement from the top of the ful inace 
to the botton, as is well understood in the 
netailurgical industry. Thus the material is 
fed at the center onto the shelf 7 throtigh 
the chute 10 and is moved outwardly across 
the sloping shelf by the rabbles to the pe 
ripheral passages 11 through which it de 
scends to the shelf or compartment 6. The 
rabbles in this compartment advance the na 
terial toward the center chute 12 whereby it 
is transferred to the compartment 5, and so 
on until the material is finally discharged 
from the furnace as by means of chutes 13. 
The rabble-arms are connected to a hollow 

rotatable tube 14 disposed centrally of the 
furnace, and the tube is rotated at the de 
sired speed through suitable driving mecha 
nism indicated generally at 15 and a connect 
ing tubular support 16. Suitable glands or 
stufing-boxes 17 are provided at the top and 
bottom between the rotating tube, and the 
stationary parts of the furnace. 

Air, or in Sonae instances a neutral or even 
a reducing gas, is admitted to the tube. 14 at 
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its lower end and becomes heated in its up 
vard travel through contact with the tube 
and rabble-arms. 
Above the upper fire-flue 4 an auxiliary 

shelf 8 is provided. in the closed compart 
ment 19, of which shelf 8 forms the bottom, 
suitable rakes or 'abbles 20 are provided and 
rotation of the rabble-arms is effected by 
means of the rotatable tube 14 to which they 
are connected. The material to be treated is 
introduced at some point along the periph 
ery of the shelf 8 and is continuously ad 
vanced to the central chute 10 whereby it 
is introduced into the furnace proper, as 
above indicated. The heated air or gas 
rising through the tube 14 is propelled by a 
blower 21 through pipes 22 and 23 to the 
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shelf. 8, and is real oved at the opposite side 
through the stack 24. 

Numeral 25 indicates a suitable quench 
ing-tank which may be provided with a stir 
rer 26 and a level controlling float 27. 

Part or all of the gases may be withdrawin 
from the heating compartinents, and for this 
purpose suitable outlets 28, 29 are provided. 

in the use of the apparatus described, for 
example for the drying and heating of green 
lithopone containing, usually about 40% 
Water, the material in wet, sticky condition 
is fed continuously to the outer edge of the 
auxiliary shelf 8 and is advanced toward the 
center chute 10 by the revolving rabbles. 
During its passage, a ci'oss the shelf the raw 
lithopone is subjected to hot gas introduced 
through pipe 23. This operation serves to 
dry the material, or lithopone in particul 
lar, and enables the lithopone to be fed di 
rectly to the calcining chambers in a dry 
condition and without access of air, the muf 
fies of the furnace being preferably kept un 
cler a plus pressure to prevent entrance of 
air from the outside. Arriving on the 
hearth the Fabbles 9 rake and distribute 
the material and move it progressively to the 
peripheral chutes 11 which convey it to the 
outer edge of the shelf next below across 
which it is advanced by the rabbies 9 to the 
center chute 12, and so on until the litho 
pone has traversed all of the heating conn 
partments when it is finally discharged 
through the chites 13 into one or more 
quenching-tanks. 25. 

it will be understood that the number of 
shelves may be varied to meet the require 
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Jinents of the particular use of the appara 
tus and that other details may be variously 
and considerably modified. 
The proposed apparatus and method make 

it possible to more completely prevent, the 
access of air and oxygen to the interior of 
the mutile since the rabbling is done without 
the necessity of opening any doors. It fur 
ther prevents the naterial from becoming 
over-heated locally on account of the mass 
of haterial in the muffle being constantly 

nation drying and 
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moved and mixed by the rabbles so that no 
portion of the mass remains in the hotter lo 
calities of the furnace long enough to be 
coine superheated. It also accomplishes a 
Very thorough mixing, thereby improving 
the evenness and bettering the quality of the 
inatelial by making it thoroughly homoge 
neous so that in the product from this ap 
paratus there is no over-roasted or segre 
g:ted haterial which would make the prod 
act locally vary in chemical or physica 
properties. 
The appal'atus is palticularly advanta 

geous for handling material which requires 
the exclusion of air from the heating cham 
hers during the heating operation, such as 
is the case with lithopone. Where 2, combi 

heating operation is car 
Fied out, the auxiliary shelf provides an ef 
ficient and highly economical means of re 
(lucing the hoisture content of the Wet ina 
terial fed to the furnace. 

am fully aware that the type of furnace 
hy means of which I carry out the objects 
of the invention is generally well known and 
do not claim any novelty in regard to the 

details of the furnace proper. I have se 
lected this type of furnace merely because 
it is particularly well adapted for the pur 
poses of the invention. 
of the invention is the arrangement and the 
node of operation by which air is substan 
tially excluded from the laterial in its pas 
sage from the drying chamber 19 through 
the innufles, below it. 

Clains: 
1. Apparatus for drying and heating wet, 

material, comprising a substantially closed 
heating cha}}lber, neans for passing the 
haterial through the chamber, means in 
cluding a gas passage in thenial contact 
with the heating chanabes' for passing a hot 
gas into contact with the material, before the 
latter entel's the heating chamber, under 
conditions preventing flow of air into the 
chanal5el. 

2. Apparatus for drying and heating wet 
inatelial. comprising a closed furnace having 
an inlet at the top and an outlet near the 
bottom, a preliminary heating chamber con 
nected to the inlet, means for passing mate 
rial successively through the preliminary 
heating chain her and the furnace and means including a gas passage in the 'imal contact 
with the furnace for passing a hot gas 
through the preliminary heating chamber 
under a pressure greater than atmospheric 
pressure. 

3. A furnace for the drying and heating 
wet linaterial comprising a furnace of the 
multiple closed hearth, revolving rabble type 
including, a plurality of superposed closed 
heating chambers in series relation, means 

The salient feature : 
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defining a gas heating passage through the 
furiaee for preheating a gas out of contact :: 
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with the material, means for drawing gas 
from said passage into the uppermost heat 
ing chamber and means for withdrawing 

() 

gases from the said uppermost heating cham 
ber at such a rate as to maintain a positive 
pressure in the chambers of the furnace. 

4. A furnace for drying and heating wet 
material, comprising a furnace of the mul 
tiple closed hearth, revolving rabble type in 
cluding a drying hearth and a plurality of 
superposed closed muffles below the said 
hearth and in series relation there with, 

3. 

means defining a gas heating passage 
through the furnace for preheating a gas out 
of contact with the material, a gas outlet 
from the drying hearth Zone and means be 
tween the said passage and the drying 
hearth for forcing the preheated gas over 
the material thereon and through the outlet. 

5. Apparatus according to claim 1, includ 
ing means for quenching the hot material in 
a liquid without access of air. 

In testimony whereof, I affix my signature. 
WALTER G. GRAVES. y 


