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Applicatión filed December 23, 1921. Serial No. 524,401. 

To all whom it may concern: ; . . . . 
Beit known that I, CHARLEs C. TRUMP, 

a citizen of the United States, residing at 
Syracuse, in the county of Onondaga, State 
of New York, have invented a new and use 
ful Drier, of which the following is a speci 
fication. : 
My invention relates to improvements in 

driers. 

materials such as fine coal, or similar sub 
Stance. m ... a 

The invention is 
the utilization of the waste heat derived 

- from the products of combustion, as the 
fluid drying agent. 
A treating agent consisting of hot gases. 

from the base of a stack or from furnace 
flues is especially desirable as it is usually 
a waste product and does not contain enough 
oxygen to support combustioli which, with 
fine dust might result in explosions. 

Excess air or that mixed with such gases 
for cooling them to a proper temperature 
may be lilinited to annount sufficient to sup 
port violent combustion. * . . . . . . . . . . . . 
The invention comprises an improved 

method of moving the drying. agent or me 
dium so as to maintain the proper-velocity of 
the same at the desired points in its path of 
travel, reduce the temperature at which 
evaporation is complete and to prevent the 
escape of dust from the apparatus by keep 

atmosphere. 
The invention comprises improved means 

for storing the raw or wet material in con 
venient proximity to the drying agent so 
that the same shall be in a measure in 
fluenced thereby before its actual introduc 
tion into the current of said flrying agent. 
The invention comprises improved means 

for collecting the dried or finished product. 
also in convenient proximity and so that the 
same shall be to a certain extent under the 
influence of the heat derived from the dry 
ing agent: . . . . . . . . . . . . 
. The invention includes improved air 
throttling devices and control which are es: 
pecially made feasible by the suction. 
The invention coil prises liproved S. 

for adjust alle suspension of flies stack for 

The object is to provide an im 
proved method and means for drying fine . 

especially applicable for. 

carrying the medium and material under 
treatment and also adjustable means for 
varying the position of the separating baffle. 
The invention includes improved means 

for feeding the material into the current of 
drying agent, and improved means whereby 
the level of the material treated may be ob 
Served, said observation means covering a 
substantial range in variation of level. 
The invention comprises the provision, in 

combination with other elements, of gate or 
check valves adapted to maintain the suc 
tion, but to open promptly upon the occur 
rence of abnormal pressures within the 
stack. . . . . i. 3. . . . . . . . . . 
The invention also comprises various im 

provements in method of operation and de 
tails of construction. 

Referring to the drawings which illus 
trate merely by way of example, suitable 
means for effecting the invention; . 
... Fig. 1 is a vertical section. m 

Fig. 1. is a fragmentary detail in eleva 
tion on an enlarged scale. 

Fig.2 is a plan view. 
Fig. 3 is a lhorizontal section on line 3-3 

of Fig. 1 on an enlarged scale. 
Fig. 4 is a vertical section on line 4-4 of 

Fig. 3. . . . 

Fig. 5 is a fragmentary vertical section on 
an enlarged scale showing a detail of con 
struction. . . . " 
"Fig. 6 is a horizontal section on line 6-6 of Fig. 8. 

Fig. 7 is a horizontal section on line 7-7 
of Fig. 8. 

Fig. 8.is a vertical section on line 8-8 of 
Fig. 7. m . . . 

Figs. 6, 7 and 8 are on an enlarged scale. 
Similar numerals refer to similar parts 

throughout the several views. 
As shown in the drawings the drying ap 

paratus comprises a vertical stack which, 
broadly speaking, increases in diameter with 
its height and is provided with means for 
causing an upward spiral circulation through 
Said stack of a treating agent whereby the 
material to be treated is suspended in said 
agent, and the finished material is separated 
from the unfinished naterial and fron the 

'treating agent. . . . . . . . . . . . 
... In the extinple given, the vertical staek 
14 consists of the sections 15, 16, 17 and S. 
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s' 35 treated. This opening 31 is preferably con 

0. 

Section 15 may be of the same cross-section 
throughout its length and is termed “the 
speed pipe' and is suspended by a number 
of bolts or rods, such as 19, from brackets. 
such as 20 secured to the tubular casing 21 
which surrounds, supports and encloses the 
stack. The lower end 22 of section 15 is 
face of table 23 in order to leave room be 
tween said lower end and the table top for 
the passage of the knives or scrapers 24. 
The said lower end 22 of Section 15 is also 
maintained in proper central position by 

5 
means of bolts such as 25 connected to brack 
rets such as 26. The section 16 of the stack 
is of uniform taper formation, the lower. 
end of which rests upon, and is secured to 

- the flange of upper end of Section 15. Sec 

20 
tions, 17 and 18 are also similarly tapered, 
the small lower end of 17 fitting within the 
upper end of 16, while the upper end of 17 
receives the smaller end, of 18. . The forma 
tion of these sections 16, 17 and 18 is such 

25 

is, such as 28, to the stack section and brack 
ets such as 29 to the casing 21. The tubular. 

as to constitute a single stack of uniform 
increase in cross-section dimension through 
out its length. These several sections are properly supported where necessary by tie 
rodsorbolts, such as 27, connected by brack 

casing 21 is provided with a cover 30 at the 
top thereof. having an opening 81 for carry 
ing off the drying agent after the same has 
been partly separated from the material 

nected by means of the pipe 31* to a dust 
collector (not shown) and thence an exhaust 
fan or blower. 31. A baffle 32 is provided 

40 

45 

over the open mouth 33 of stack 14. This 
baffle is made adjustable by mounting the 
same on the threaded rods 34 which project 
through the top cover 30. Sprocket wheels 
or pulleys 35 are threaded on these rods 34, 
and are adapted to bear upon suitable abut 
ments such as 36 connected with cover 30. 

... These wheels 35 are operatively connected 
by a sprocket chain 37 so that they will all 

50 
turn together. One of these rotating ele 
ments 35 is also connected to a sprocket or 
pulley 38, belted or otherwise operatively. 
connected to a sprocket or pulley 39 on shaft 
40, having at its lower end the crank. 41 pro 

55 

required, 

vided with the handle 42, so that by turning 
the shaft 40 in one direction or the other 
the baffle 32 may be lowered or raised as 
The tubular casing 21 is divided into sepa 

rate chambers in the following manner. 
60 

The upper chamber or dry bin 43 is adapt 
led to receive the finished material, and is 
provided with the sheet metal bottom 44. 
This bottom:44 is provided with a central 
opening for the stack 14 and a yielding heat 
resisting packing 45 as shown in Figs. 1. 
and 5. This packing permits a relative 

i,550,992 

movement between the stack and the bottom 
wall 44, due to expansion and contraction 
upon variations in temperature. A conical 
roof formation 46 is also provided around 
the stack above the joint 45 to preventima 
terial from lodging. At the outer lower 
periphery of the bottom 44 is provided an 
outlet port 47 having an outwardly movable 
flap valve 48 adapted to be held closed by 
gravity and suction within the chamber or 
bin 43. This valve 48 is preferably cased 
within the discharge nozzle 49 which has a 
slidable stop gate 49 and is connected with 
the port 47. Beneath the bottom:44 is the 
wet bin 50 for receiving the material which 
"is to be treated...: Material may be intro 
duced to this bin in any suitableway, as for 
instance through the port, or door. 51. This 
chamber or wet bin 50 is provided with the 
funnel shaped bottom 52, the outer margin 
or periphery of which is connected to the 
walls of the casing 21 while the inner lower 
margin is connected by a flange or bracket 
26 to the table 23... This table 23 has: a cen 

90 tral opening registering with the bore of 
pipe 15. The periphery of the flange of pipe 
15 is such as to maintain the natural slope 
of the material within the margin of the 
opening in table 23, so that the material will 
only discharge into said opening by the sac 
tion of the knives 24. The upper surface of 
flange 22, as well as any other flanges or 
projections which might afford a place of 
lodgment for material, are preferably pro 
vided with an inclined roof, or filled with 
material, such as 22, having a downwardly 
inclined wall to prevent such lodgments of 
material. The knives 24, which, by their 
spiral form are easily adapted to sweep the 
top of table 23, are connected by means of 
the collar 53 to the annular formation 54 hav 
ing the flange 55 operating in the ball bear 
ing 56 supported by the flange 57 of the sta 
tionary structure 58. The collar 53 extends 
through the opening in table .23. To the 
bottom of the annular body 54 is bolted or 

80 
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otherwise connected, the annular bevel gear 
59 meshing with the pinion 60 which is oper 
cated by a worm gear mechanism. 61 driven 
by the belt 62 from any suitable source of 
power. A pipe from flue or other suitable 
source of hot gases, delivers tangentially 
through opening 63 to cyclone chamber 64 
So that an upward spiral current is created 
through the speed pipe 15 and the stack 14. 

Corresponding openings 65 and 658 are 
provided near, the ends of cyclone chamber 
64 and corresponding bearings -57 and 57 
are provided adjacent thereto. This per 
mits reversing the position of the chamber 
64, end for end, and consequently the direc 
tion of the spiral flow. IEither opening 65 
or 65°, is adapted to admit the pinion 60 and 
its bearing as required, the other opening 
being covered by the closure -66. Similarly 
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each bearing 57 and 57 is adapted to become 
is part of the ball bearing support of struc 
...ture. 54. 

At proper points in each bin I have pro 

an adjustable throttle plate 67 for admitting 
and varying theint 
air as required. . 

At the bottom of chamber 64 is provided 
roduction of cool or fresh 

... vided level indicators as follows:- 10. 
otherwise secured to the wall of the casing: 
A pocket forfming casting 68 is bolted or 

21, in register with a suitable opening or 
slits 69 provided in said wall. On opposite. 
sides of this pocket forming casting 68 are 15. 
ably with two round and two flat sides, the 
rounded sides being inserted in the walls of 
the windows with suitable gasket packing 
such as rubber or asbestos. These castings 
68 are preferably provided with openings (2 
closed by suitable plugs which are removable 
for purposes of cleanin 

25 

as 73 within which are provided electric 
different colors such as green, white and 
red. The interior of the housing 73 is pref 
serably of white or it may have such reflect 
ing qualities as to cast a substantial illumi 

30 

understood that the material is free to flow 
into the 

40, 

parent from the color seen through a pair 

which are above the level of the material, 

provided slits or windows 70. In these 
windows are secured glass rods 71 prefer 

at top and bottom. These are normally 
O. : - g. Secured to one side of casing 68 is a suitable housing such 

lamps 74. These lamps are preferably of 

nation through the windows 70. It will be 
pocket of member 68 up to the 

natural level of the material in the bin, and consequently only the light of the lamps can 
be seen through a horizontal pair of windows 
so that if the order of the colors of the 
lamps is noted, it will be immediately cap 
of horizontal windows what is the level of 

45 

50. 

55 

ent sides and at different levels of the bins as required. 

guages should be connected at suitable 

the material in the bin to which this indi 
scator is connected. It will be understood. 
that such indicators may be placed on diffel 

For the further control of the drier opera 
tion recording thermometers and pressure 
points, for example, as points indicated at 
75, 76, 77 and 78 on Fig. 1. That is to say, 
there should be pressure and temperature in 
dications, as follows: in the cyclone, in the 
speed pipe, in the separating chamber and 
in the discharge pipe from the top. Proper. 
factors applied to these records give accurate 
indications of velocity and temperature con 

60 

tions, show the efficiency of 

65 

tents at all times, and these, with the measure 
of material fed, from the calibration of the 
feeder knives and the count of their revolu 

the drier under 
all conditions. ; : 
The operation is as follows:-- 
The wet material to be treated is intro 

table 23, forms a seal between said bin and 
the interior of said pipe 15. A current of 
heated gases is introduced tangentially 

upwardly through the stack, 14. This cur 
rent preferably is induced by a suction 

Ithroughout 
than that of 
locity of the agent wi 
the time the 
leng 
to dry and will thus. h. -weight. As the pipe gradually 
in diameter during the balance:o 
-extension, it follows that:th treating agent correspondingly 
This decrease-of-current velocity. 3. 
tioned to the decrease in weight of the ima 

21, and the current of treating agent asi 
leaves the top of stack 14 
greater area surrounded; 

992 3. 

duced into the wet bin. 50 through the open 
ing or port 51, and, by means of the natural 
slope between the outer periphery of flange 
at the bottom of pipe 15 and the top of 

0. 

through opening 63 into the cyclone cham 
er 64 So as to calise a spiral current-flow 

'5 

blower or fan connecting with the upper end 
of said tubular casing 21, the main chimney 
draft cooperating therewith. The knives or 
scrapers 24 are rotated to cause the feed of 
material from the bin through the opening 
between pipe and table into the upwardly 

: directed spiral current of treating agent. 
The speed of rotation of the knives is ad 
justed with respect to the velocity of the 
current of agent moving upwardly into 
stack 14, so that only such material is de 
'flected into the path of travel of the treat 
ing agent as will be suspended thereby; 
carried upwardly through the speedpip 

80 

As this pipe is of a 
gth an 

ghest acceleratio A.V. 
be in this pipe B 

aterial has travelled the 
ipe 15 it will have begun 

have lost some of its 

95. 
th of the 

welloc 

terial, as it drys during its upward travel, 105 
so that by the time thematerial has reached 
the top of the stack, it is practically dry. . 
By the baffle 32 it is deflected outwardly. 
towards the periphery of the tubular casing 

in sand engages the ". 
baffle 32 is dispersed downward into the 

he:tubular cas 
ing, and, to a very large degree, closes its 
velocity...so that a substantial part of the ills 
imaterial is no longer suspended therein but 
falls by gravity to the bottom of the dry 
bin 42. The treating agent thus separated 
from the dried material, is carried upward 
ly through the discharge pipe 31. 20 
The material from the dry bin may be 

drawn off from time to time or continuously 
through the discharge nozzle 49, controlled 
by the flap valve 48 and the slide gate 49. 
This valve 4S is preferably gravi y con- 25 
trolled, and is adapted to automatically close 
to prevent, the breaking of the vacuum in . . 
chamber 43, in case the chamber should at 
any time be withoutmaterial therein. Or diarily the material in this bin will keep 80. 
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the same sealed. This valve 4S is also adapt 
ed to open automatically upon the occ '- 
rence of abnormal pressure in the bin. Sim 
ilar relief valves are placed at required 

5 points in the apparatus, as for example at 
51 and 51. These valve controlled ports 
may at the same time serve other purposes. 
By using a suitable blowel or exhaust fan 

connected at or beyond the top of the casing 
10 21, or the separator, the required velocity of 

the agent throughout the extension of the 
stack 14 may be at all times maintained. 
By this means also it is possible to utilize 
the products of combustion from a finace 

15 or the like without impairing the draft 
which is ordinarily secured by the st::ck. 
In case it should be desirable, it would also 
be possible to connect a fan or booster be 
tween the ?lue and the cyclone chamber. 

20 13y means of the indicatol's above de scribed it is possible, by observing the light 
passing through a pair of opposite windows 
70, and noting the color of the light show 
ing therethrough, instantly to know the ap 

25 proximate level of the material in either bin. 
- By means of the temperature and pres 

sure gauges above referred to, it is also pos 
sible to make such correlations between ten 

... perature, speed of current flow, and feed of 
30 material, to secure the most efficient opera 

tion of the device. - The temperature of the gases may be ikept 
---... within proper limits, as for example below 

the point at which coal loses volatile matter, 
35 by admitting more or less cool air through 

the throttled opening with bottom of chann 
ber 64. This may even be autoratically 
controlled by the temperature controlling 
188S. 
What I claim is:- - 
1. The method of drying material, which 

consists in utilizing suction caused by the 

40 

draft of a furnace stack supplemented by a 
blower to produce an upwardly moving 

45 current of treating agent through a path of 
travel of increasing cross-section, and caus 
ing said material to be fed into Said patl 
of travel and carried upwardly by said 
current. 

2. The method of drying material, which 
consists in utilizing sliction to produce an 
upwardly moving current of a heated treat 
ing agent through a path of travel of in 
creasing cross-section, causing said ma 

55 terial to be fed into said path of travel, 
causing a separation of dried material from 
said agent, and causing a collection and 
storage of said dried literial in a region 
subject to heat derived from the treating 

00 agent. - - - . . 
3. The method of drying fine material, 

which consists in utilizing the action of a 
treating agent, comprising products of com 
bustion, the normal current movement of 

69 which is caused by the draft in the chin 

50 

is caused by the draft in the chimney, and 

1,550,992 

ney, and supplementing as required, the nor 
inal force derived from the draft of the 
chimney, to maintain the necessary draft 
in connection with the combustion. 

4. The method of drying fine material, 
which consists in utilizing the action of a 
treating agent, comprising products of com 
bustion passing from a furnace to a chin 
ney, the normal current movement of which 

70 

5 

supplementing as required, the normal force 
derived from the draft of the chimney, to 
maintain the necessary draft in connection 
with the combustion. i. - 

5. In , a drying apparatus, means for 
utilizing the suction force of the draft of 

SO 

a furnace stack to cause an upwardly mov 
ing current of treating agent, and means 
for feeding the material to be treated into 
said current, and a regulatable cold air in 
take below the point of introduction of the 
treating agent as means for controlling the 
temperature of the agent as required. 

6. In a drying apparatus, means for 
utilizing the suction force of the draft of 
a furnace stack to cause an upwardly mov 
ing current of treating agent, means for 
supplementing said suction force as required, 
and means for feeding material to be treated 
into said current. . . . . . . - 

7. In a drying apparatus, means for 
utilizing a suction force to cause an up 
wardly moving current of treating agent, 
means for storing the raw material in a re 

90 

95 

gion subject to heat derived from the treat- 100 
ing agent, and means for feeding the ma 
terial to be treated into said current, rela 
tively to its velocity flow. 

8. In a drying apparatus, means for 
utilizing a suction force to cause an up- l05 
wardly moving current of treating agent, 
and means for feeding the material to be 
treated into said current, means for sepa 
rating dried material from said agent and 
means for collecting said dried material in 110 
a region subject to the heat derived from the 
treating agent. 

9. In a drying apparatus, means for 
utilizing a suction force to cause an up 
wardly moving spiral current of treating ll:5 
agent, means for feeding the material to be 
treated into said current, relatively to its 
velocity flow, and means for reversing the 
direction of the spiral flow. . . . . . 

10. In a drying apparatus, means for 120 
utilizing a suction force to cause an up 
Wardly moving current of treating agent, 
means for controlling and regulating a 
supply of air to said agent at a point below 
the introduction of the agent, and means 
for feeding the material to be treated into 
said current, relatively to its velocity flow. 

11. In a drying apparatus, means for 
utilizing a suction force to cause an up 
Wardly moving current of treating agent, 

Ya 
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means for causing the current to take a 
spiral course comprising a cyclone chamber 
having a tangential intake, and adapted to 
be revel'sed end for end, and means for 
feeding the laterial to be treated into said 
current, relatively to its velocity flow. 

12. In a drying apparatus, means for 
utilizing a suction force to cause an up 
Waldly moving current of treating agent, 
means for causing the current to take a 
spiral path comprising a cyclone chamber 
having a tangential intake, adapted to be 
reversed end for end and provided with a 
throttled air intake, and means for feeding 
the material to be treated into said current, 
relatively to its veloeits flow. 

13. It) a diving apparatus, the combina 
tieri of an upwardly extending stack of in 
creasing cross-section, a chamber beneath 
the lower end thereof, means forming a pas 
Sage between the chamber and stack, means 
for connecting the chamber with a heated 
treating agent, means for utilizing the suc 
tion of the furnace chimney for cooperating 
in causing an upward current through said 
stack, and means for feeding material to be 
treated into said passage. 

14. In a drying apparatus, the combina 
tion of an upwardly extending stack of in 
creasing cross-section, a chamber beneath 
the lower end thereof, means forming a pas 
sage between the chamber and stack, means 
for connecting the chamber with a heated 
treating agent, means for utilizing the suc 
tion of the furnace chimney in combination 
with a blower for causing an upward current 
through said stack, and means for feeding 
material to be treated, into said passage. 

15. In a drying apparatus, the combina 
tion of an upwardly extending stack of in 
creasing cross-section, a cyclone chamber 
delivering to the lower end thereof, means 
for connecting the chamber with a waste 
gas supply, means for utilizing the suction 
of the furnace chimney for causing an up 
ward current through said stack, and means 
for feeding material to be treated, into said 
current. 

16. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent through the stack, a casing enclosing 
the stacle and coliprising therein a material 
bin surrounding the stack. 

17. In a drying apparatus, the combina 
tion of an upwardly extending-stack, means 
for causing an upward current of treating 
agent through the stack, a casing enclosing 
the stack and comprising therein a supply 
bin for raw material adapted to be fed to 
the stack. 

18. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent through the stack, a casing enclosing 

and supporting the stack and comprising 
therein a supply bin for raw material 
adapted to be fed to the stack. 

19. In a dlying apparatus, the combina 
tion of an SAS extending stack, means 
for causing an upward current of treating 
agent through the stack, a casing enclosing 
the stack and comprising therein a Supply 
bin for raw material and regulatable means 
for feeding said material from the bin int 
the said current. . . . . 

20. In a drying apparatus, the combina 
tion of an upwardly extending stack, means. 
for causing an upward current of treating 
agent through the stack, a casing enclosing 
the stack and comprising therein a bin for 
receiving the dried material separated from 
the agent. 

21. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
ductor for a treating agent delivering near 
to said chamber, means forming a chamber 
beneath the lower end of said stack but in 
communication therewith, suction means for 
causing an upward current of said agent in 
said stack, and means for feeding material 
to be treated into said current." 

22. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
ductor for a treating agent delivering there 
to, means for causing an upward current 
of said agent in said stack, means for feeding 
material to be treated into said current, and 
a casing enclosing said stack, providing two 
bins surrounding said stack, one for raw 
material to be fed to the current and one 
for dry material separated from the agent. 

23. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding ma 
terial to be treated into said current, a casing 
enclosing said stack, providing a material 
bin surrounding said stack, and means for 
indicating the level of material therein. 

24. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, a casing 
enclosing said stack, providing a material 

70 
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bin surrounding said stack, and means for . 
indicating the level of material therein, com 
prising a pocket forming body communi 
cating with the bin and having oppositely 
disposed windsays in a substantially hori 
zontal plane, in combination with a source 
of light. 

25. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, a cas 
ing enclosing said stack, providing a mate 
rial bin Surrounding said stack, and ineans 

120 

25 
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for indicating the level of material therein, 
comprising a pocket forming body con 
municating with the bin and having pairs 
of oppositely disposed windows in different 
horizontal planes, in combination with a 
source of light. a 

26. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, a cas 
ing enclosing said stack, providing a mate 
rial bin surrounding said stack, and means 
for indicating the level of material therein, 
comprising a pocket forming body com 
municating with the bin and having pairs 
of oppositely disposed windows, in different 

planes, in combination with 
sources of light differing in color. 

27. In a drying apparatus, the combina 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 

25 

30 

4) 
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rial to be treated into said current, a cas 
ing enclosing said stack, providing a mate 
rial bin surrounding said stack, and means 
for indicating the level of material therein. 
comprising a pocket forming body com 
municating with the bin and having op 
positely disposed windows, in a substantially 
horizontal plane, in combination with 4, 
source of light and suitable reflecting sur 
face, within the range of vision through Sait 
oppositely disposed windows. 

28. In a drying apparatus, the in billia 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, a cas 
ing enclosing said stack, providing it mate 
rial bin surrounding said stack, and pr:- 
vided with ports and pressure relief closures 
therefor. w 

29. In a drying apparatus, the co-inbini 
tion of an upwardly extending stack, means 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, and 
means for indicating pressure and tempera 
ture of the agent, before material is fed 
thereto, after material is fed thereto, in the 
region of separation of material roun agent, 
and after said separation. 

30. In a drying apparatus, the combina 
tion of an upwardly extending stack, ne: is 
for causing an upward current of treating 
agent in said stack, means for feeding mate 
rial to be treated into said current, a cas 
ing enclosing said stack, providing two 
material bins surrounding said stack, and 
means for maintaining an air-tight movable 
joint between the stack and the wall separa 
ting the two bins. . . . . . 

31. In a drying apparatus, the combina 
tion of an upwardly extending stack, neans 

for causing an upward current of treating 
agent through the stack, a casing enclosing 
the stack, and comprising therein a mate 
rial bin surrounding the stack, and means 
for eliminating projecting ledges for the 
lodgment of material within the bin. 

32. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
ductor for treating agent delivering near 
the lower part of the stack, suction means 
for causing an upward current of said agent 
in said stack, means for feeding material 
to be treated into said current, and an ad 
justable baffle for facilitating the separation 
of dried material from the agent. 

33. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
ductor for a treating agent delivering near 
the lower part of the stack, suction means 
for causing an upward current of said agent 
in said stack, and means for feeding mate 
rial to be treated into said current, compris 
ing a table spaced below lower end of stack, 
having a central opening in substantial regis 
ter with bore of stack, the margin of the 
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central opening and outer margin of the said 
lower end of stack, being proportioned rel 
atively to maintain the natural slope of 
material with the margin of the central 
opening. , 

34. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
duct)r for a treating agent delivering near 
the lower part of the stack, suction means 
for causing an upward current of said agent 
in Said stack, means for feeding material to 
be treated into said current, comprising a 
table spaced below the lower end of the stack, 
having a central opening in substantial 
register with the bore of the stack, the mar 
gin of the central opening and outer margin 
of the said lower end of stack, being pro 
portioned relatively to maintain the natural 
slope of material with the margin of the cen 
tral opening, and deflecting knives for 
yoping the table beneath the lower end of 
Stack. - 

35. In a drying apparatus, the combina 
tion of an upwardly extending stack, a con 
ductor for a treating agent delivering near 
the lower part of the stack, suction means 
for causing an upward current of said agent 
in said stack, means for feeding material to 
be treated into said current, comprising a 
table spaced below the lower end of the stack, 
having a central opening in substantial 
register with the bore of the stack, the mar 
gin of the central opening and outer margin 
of the said lower end of the stack, being pro 
portioned relatively to maintain the natural 
slope of material with the margin of the cen 
tral opening, and spiral knives for deflecting 
the material from the table through the 
central opening. 

86. In a drying apparatus, the combina 
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tion of means for utilizing the normal suc 
tion force of a chimney draft in causing an 
upwardly moving current of treating agent, 
means for feeding material to be dried into 
said current, and means for augmenting said 
normal suction force as required. 

37. In a drying apparatus, the combina 
tion of means for utilizing the normal suc 
tion force of a chimney draft in causing an 
upwardly moving current of treating agent, 
means for feeding material to be dried into 
said current, and means for augmenting said 
normal suction force to secure the necessary 
current velocity. 

38. In a drying apparatus, the combina 
tion of means for utilizing the normal suc 
tion force of a chimney draft in causing an 
upwardly moving current of treating agent, 
means for feeding material to be dried into 

said current, and means for augmenting said 
normal suction force to maintain the neces 
sary draft in the combustion chamber. 

39. In a drying apparatus, the combina 
tion of means for utilizing the normal suc 
tion force of a chimney draft in causing an 
upwardly Inoving current of treating agent, 
means for feeding material to be dried into 
said current, and means for augmenting said 
normal suction force to offset impairment 
of furnace draft due to the treating process. 

40. The method of drying material, which 
consists in using a treating agent capable of 
absorbing vapor liberated by its heat, me 
chanically but not chemically, while said 
material is suspended in said agent while 
noying under Suction in an upward path 
of increasing cross-section. 

CHARLES C. TRUMEP. 
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