e

Aug. 25, 1925.

C. C

FROM FURMACE

1,550,992
TRUMP

DRIER

3 Sheets-Sheet 1

. , - _Irev erdeor:
Charles C.Zrwinp,

ATLOr IRy .-

i
CHIMNEY i :
. i
METURN O]
FROM
., UORIER "15;
5197.1 . . | 40
_ G4 4
f: )
ODAMPERS = .
65| : =
1o /%«:‘“ _‘\\0-‘/ .
HIMNEY' = {‘ L —m_n .
y L il > 2 — 42
AUE <« g .
GAsEs]) 65| coot

~



-

o o
o .
o, S , o ,
o g N - R,
Tz n LN X : N N
A S M O . N AR
[T : : ..\\\\\n./r o \\\\ N '
A \\\\\\,Q\\\\ 24
N = T~
ok ,“ﬂﬁgﬁm\@ §H %M
. .
P 7 7 o
o, 3 .
L " o
132
m-uu mv2
- = o \
g~ 8 2
. T
¢) .m _ .
N Y
1\ \
7
N o
1

Aug. 25, 1925.

AT Twentor
CharZes Clrurrp,

2

SAEtorreey.

TV



Aug. 25, 1925. 1,550,992
) C. C. TRUMP

DRIER
3 Sheets—-Sheet 3

Filed Dec. 23, 1921

66-Yr6s= 63 N soa _ :
G ——————q " Trwwerdor
Charles CTruarpg

&7;7it S in NY d% ) 4
A@Mﬁanm

Gy 4 v "1.}...-‘ 2 ) _Agrrorireey.

~



&

10

15-

20

o5

30

“ing as much as possible of it-under suction-
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Apphcatmn filed December 23, 1921

To all whom it may concern: : :

Be it known that I, Cmarues C. T1 TP,
a citizen of the United States, residing at
Syracuse, in the county of Onondaba, State

of New York, have invented a-new and use-

ful Drier, of which the follownm is a speci-
fication.

My invention relates to 1mprovements in
driers.

materials such as fine coal, or mmlhr sub-
stance.

The invention is- Ospeu‘llly 'lpphc'xble for_

the utilization of the .waste:heat: derived

from the products of combustlon, as the;

fluid drying. agent.
A treating mrmt conslctm "

flues is especially desirable ag it is usually

a waste product and does not contain enougl-

oxygen to suppmt combustiont which, with
fine dust might result in explosions.

JExcess air or that mixed with sjich - gases”

for cooling them to a proper temper ature
may be lintited to amount * lsufﬁcmnt to sup-
port violent combustion.

The invention comprises -an nnploved
niethod of moving the drying agent or me-
dium so as to maintain the proper-velocity of
the same at the desired pointsin its path of
travel, reduce the temperatiyre at which
evaporation is complete and to prevent the
escape of dust from the appaiatus by keep- -

atmospher

The m\'entlon comprises 1mp10ved neans
for storing the raw or wet material in con-
venient proximity to the drying agent so
that the same shall be in & measure in-
fluenced thereby before its actual introduc-
tion into the current of said drying agent.

The inventicn 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.
mﬂnonce of the heat derlved from the drv

ing agent:.

Tl)e ]mentlon
thmtl]mﬂ deviees
pec Jallimade. Afeasible iy the suetion.

Ihe. invention ('()Hl")l-l-,(‘_\_lln_l)l()\(’\1 Means .
for adjustable susp{*nkmn of fli¢ staek. for

1nc'lndo nnproved air

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

“check

“of hot gases.
from the ba&e of a stack or flom fuumce

and control dvhich are ec—"

Senal No. 524,401,

carrjmﬂ the me(hum and material under
treatment’ and also adjustable means for
varying the position of the separating baffle.

The invention includes nnproved means

for ieedmO‘ the material into:the current of

drying qoent, and improved means whereby

. the level of the material treated may be ob-

served, said- obiservation means ‘covering a
su'bstantml range in variation of level.

The invention ‘comprises the provision, in
combination with other elements, of gate or
ralves adapted to maintain the suc-
tion, but:to. open promptly upon the occur-
renceé of '1bnormal pressurea \\'1tlnn the
stack. - -

The mventlon qlvo coniprises various im-
provements in.inethod of opera,tlon and de-

tails of construction.

Referring (to- the ‘drawings -whicli - illus-
trate merelv by way of esample suitable
means for effecting: the invention; °

~Fig. lisa vertical section.

Fig. 12" is a fragmentary detail in elevf\-
tion on an enlarged scale.

“Tig.2isa phn view.

Fig. 3 is a horizontal sectién on line 3—3
of I io 1 on'an enlarged scale.

Blg. 4isa V(.‘l‘tlc‘l]. section on line 4—¢ of
1‘10' 3.

1410' is a-fragmentary vertical section on
an: onhrlred =ca1e showing a dehul of con-
qtrvctlon

‘Tig. Gis a 1101*1zont(11 sectlon on hne 6—6

‘of I‘ltr 8

I‘lg. Tisa horlzonla,l section on line 7—7
of i '1g. 8.

Fig. 8.is a vertlcal section on hne 8—8 of
Fig. 7.

Figs. 6, T and 8 are on an enlarfred scale.

" Similar numerals refer to s1mllar parts
throughout the:several views.

As shown in the drawings the drying ap-
paratus comprises a vcrtlcal stack whlch,
broadly speaking, increases in diameter with
its. hewht and is provided ‘with means for
causing an npward spiral circulation through

_'smd stack of a- treating agent whereby the.
“material to be ‘treated s cmpended in said

agent, and the finished material is separated

from the unfml«h(\d nmt(lml .md hum the
~'tw‘1t1nn' agent, .

~In Hw oxample aiven, iho’.\uh(‘.ﬂ stack
11 consizts of the! sections 15; ;716,17 \nd 18.
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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. , : sect

spaced a-short’ distanée:above the top sur--

The lower end 22:of section 15-1s
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

 majntained in proper central position by

15

-“is of uniform taper formation, the lower.

means of bolts such as.25 connected to brack-
-ets.such as.26. . The section 16-of the stack

_-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,
.theé: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

as-to :constitute a.single stack.of uniform -
_increase in cross-section dimension through-

outits length.- These several sections are
-properly . supported where necessary by tie

. ,rods o bolts,such ds27; connected by brack-
., [ets,suchas 28;to the stack section and brack- -
. ets such as 29 to the casing 21.- . The tubular:-

" -casing.21 is provided with a cover 30 at the
_ - -top thereof having an opening 31 for carry-

e 5.

ing off ‘the drying agent after the same has
been partly. separated . from the material
‘treated. .This opening 31 is preferably con-
nected by means of the pipe.31°* to a dust
collector (not-shown) and thence an exhaust

" fan or-blower 31%. . A baflle. 32 is.provided

T 40

45

over the open .mouth 33 of stack 14. This
bafile is' made adjustable by mounting the
same on the threaded rods 84 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 85 are operatively connected
by a sprocket chain 87 so that they will all

50

turn -together., Omne of these rotating. ele-

. ments 35 1s also connecteéd 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

vided with the handle 42, so that by turning
the -shaft 40 in one direction or the-other
the pafle 32 may be lowered or raised as

-, required.

" The tubil_lai'ﬂcasing; 21 is diﬁded intb;sepa-'

" rate chambers in the following manner.

‘ 160

" " ‘The-upper chamber.or dry bin 43 is.adapt- -
-ed to receive the .finished material, and is

" " ‘provided  with the.sheet metal -boftom 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

1,550,002

movement between the stack and‘the-hottom
wall 44, due-to expansion and contraction
upon variations ‘in temperature. A conical

oot formation 46 is also provided around
‘the stack above tlie joint 45" to:prevent ma- ~

terial from lodging. = At the outer lower
periphery of the bottom 44 is -provided an
otitlet port 47 having an outwardly:movable
flap valve 48 adapted to:be‘held “closed by
gravity and suction -within the chamber:or

-bin 48. This ‘valve 48 is preferably -cased

within the discharge nozzle 49 which has.a
slidable stop gate 49*:and:is connectedwith
the port-47. :Beneath:the bottom-44:is:the
wet bin 50. for receiving the material which

-is to be treated.-:Material .may *bexintro-
‘duced to this bin-in-any suitable:way,: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

926 to the table 23... This table 23:has:a-cen-;
‘tral opening’ registering with “the ‘bore -of
-pipe 15.." Theperiphery of:the flange-of;pipe

15 is such'as-to-maintain-the naturdl slope
of. the material withinthe margin of the
opening in.table 23,-so.that:the'material - will

tion-of-the knives24.  The:upper sutface. of

-flange 22, as well as any -other ‘flanges-or

projections which -might: afford *a place of
lodgment for material, are preferably ipro-

-vided with an inclined roof, -or filled with
‘material, such .as 22°, having a -dewnwardly

inclined 'wall to prevent 'such :lodgment+of
material. The.knives 24, which, by:idheir
spiral form are easily adapted to.sweep the
top of table 23, are connected by means of
the collar 53 to the annular formation 54hav-
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. ‘o :the’

bottom of tlie annular body 54 is*bolted -or

75

80

90

.only-discharge-into said opening by the-ac- 95

100

105

1104

otherwise connected, the annular -bevel ;gear .

59 meshing with the pinion 60.whichis.oper-

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 65> are

provided near-the ends of cyclone :chamber
64 ‘and corresponding bearings :57 -and 572

are 'provided -adjacent thereto. 'This per-
mits reversing the positicen of:the:chamber
64, end for end, and consequently :the:direc-
tion of the spiral flow. Either opening 65
or 65% is adapted to admit the pinion 66:and
its bearing as required; the other opening
being covered by the closure-66. Similarly

.ated by a -worm gear mechanismi61 :driven
by the belt 62 from any suitable:source -of °

120

125

‘130
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tach bearing 57 and 57 is adapted to become

- part-of ;the:ball bearing support of struc-
Titure 54, ' o

At -the: bQﬁtOiil of chamber 64 g ‘provided

-an adjustable throttle plate 67 for-admitting

-and varying:theintroduction of cool or fresh

At proper points in each bin T have “pro-

.+ vided level ‘indicators-as follows —

A pocket forling -casting 68 is.bolted or

- otherwise securedto the wall -0f ‘the- casing
21, in. register with ‘a. suitable -opening -or

slits69-provided in-said-wall: - On opposite -
.- . sides of-this pocket. forming casting 68 are
C1s

- -ably with two’round and two flat sides, the"

provided -slits .or - windows.*70. -In ‘these
windows are. secured..glass Tods: 71 :prefer-

- rounded sides-being inserted in the ‘walls of

the windews wvith -suitable gasket packing

-stuch ‘as’ rubber -or -asbestos. . These -castings

"+ 68 are preferably provided with openings 72

- closed by suitable plugs-which-are removable’
“for purposes of cleaning. ' Secured to .one

25

at top -and ‘bottom.~ Thesé .are mormally

side of casing 68 ‘is a suitable housing such

- as 73 "within -awhich .are. -provided -electric.

lamps 74. These lamps-are spreferably .of

. different --colors -such as green, white -and

30

nation throughthe windows 70. Tt will be

-~ understood that the material«is free-to flow

35

40

“into ‘the 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
‘which' are .above ‘the level of the material,
so that if the -order -of the colors-of ‘the

+lamps is noted, it ‘will ‘be immediately ap-

- .~.parent from the color seen ‘through a pair

45

- of horizontal ‘windows what is the Jevel of

the material in the bin to which “this-indi-

‘cator is connected. - It will ibe - understood.

that such indicators may be placed on differ-

- ent sides and at different levels of the ‘bins

50

65

*In the dischargé pipe from the:top. Proper-

60

65

“-as required. B

For the further control of the drier opera-
tion recording thermometers and ‘pressure
‘guages should “be :connected .at :suitdable
points, -for -example,.as points-indicated .at
75,76, T7 and 78 'on Fig. 1. -That isito say,
there should be pressure and ‘temperaturein-
dications, as follows: in the ¢yclone;-in-the
speed pipe, in the separating ‘chamber :and

factors-applied to these records give accurate
indications of velocity and temperaturé con-
tents at all times, and these, with the measure
of material fed, from the calibration -of-the
feeder knives and the:count:of their revelu-

-tions, shew the efficiency .of 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

-irent preferably 4s iinduced by -a -suction

An diameter-during the balanee.of’
-extension, it follows that:] ]
treating. agent -correspondingly -

‘By the 'baffle .82+t s -dcfiected outwar

Jeaves -the top of stack 14 :and -ex

sgreater area surreunded: by thestubular cas-

“to 'prevent: th

G e

-duced .into:the wet bin 50 through :the-open-

Ang-or port 51,-and, by-means of-the miaturdl

slope -between the outer periphery of flange
at -the -bottom .of pipe 15 :and. the stopoof
70 .

‘heated sgases ds dntroduced ‘tangentially -
thzough opening.63-intothe -cyclone cham-
bar 64 550 :as o -cause -spiral .current-flow
upwardly through .the -stack 14. “This -cur- ‘75

blower.or fan connecting with the upper-end
of saiditubular casing 21, the main :chimney

‘draft cooperating therewith. The knives or
~scrapers 24 -atre-votated .to cause:the feed of
‘material from-the bin through ‘the opening
‘between .pipe
-directed -spiral -current .of ‘treating -agent.

“The ‘speed of ‘rotation -of theknives is-ad-

“justed with wespect to ‘the- velocity of the -
~current -of :agent.-moving upwardly into
sstack. 14, so that -ofily :such ‘material is de-
“flected into the path-of travel.of the treat-
ing -agent -as-will be suspended -thereby .and
«carried upwardly ‘
As this pipe s
ithroughout its dength ‘and

“than that.of 5
red. The interior:of the housing 73 is pref-
-erably of white or it may have such réflect-
-Ing qualities as td cast.a substantial illumi-

‘80

-and :table iinto :the upwardly

“throngh the:speed ;pipe 15. 90

«of ra . uniform. -diameter

11be in-thispipe. 95

‘the -time the material ‘has  travelled :the
“Jength +of the pipe 151t “will ‘have. ‘begun -
“to dry

and will ‘thus have lost some .of its -

weight. As the -pipe-:gradualk increases

D

This ':idecrease".-df‘:curreqt*vélgc_ﬁityxis prepor-
‘tioned :to .the idecrease in welght of ithe ana-- -
terial, as it drys during-its mpward-travel, 105

-0 that by the time'the material has reached

the 'top of ‘the -stack, ‘it is practically dry. -

@iy
towards the periphery of the:tubilar casing

<21, and :the curient-of ‘treating agent as itﬂiil’ﬁ .

rages the

baffle 32 is ‘dispersed dowmwa

ang, -and, to -a wvery large ‘degree, loses ifs

:velocity :so that .a substantis] spart of the 115
smaterial ismo donger-suspended therein but
falls by gravity.ito.the bottom -of -the :dry
‘bin 42." "The treating :agent thus :separated
Arom the dried ‘material, is-earried apward-
1y through the discharge pipe 312

120
The material from the dry:bin may.be

drawn off from time:to time or -continuously

through :the -diséharge mozzle 49, -contralled

by ‘the flap valve 48 and the.slidesgnte 497,

“This valve 48 4s preferably .gravity :con- 125

trolled;.and is:adapted to-automatieally close
reaking «of the svacuum in.
-chamber 43, 'in‘case -the -chaniber should .at
any-time. be withoutanaterial-therein: -Qr- .
dinarily the material in this bin avill keep 130




-~-.avithin, proper limits, as for exarple helow

<%

the same sealed. This valve 48 is also adapt-
ed to open automatically upon the occur-
rence of abnormal pressure in the bin.  Sine-
ilar relief valves are placed at required
5 points in the apparatus, as for example at
51 and 512 These valve controlled poris
may at the same time serve other purposes.
By using a suitable blower or exhaust fan
connected at or beyond the top of the casing

10 21, or the separator, the required velocity ol

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 producig of combustion {from a firnace
15 or the like without impairing the drait
which is ordinarily secured by the stuck.
Tn case it should be desirable, it would also
be possible to connect a fan or hooster be-
twveen the flue and the eyelone chamber.

20 * By means of the .indicators above de-

seribed 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 kunow the ap-
25 ‘proximate level of the material in either bin.
By means of the stemperature and pres-
sure gauges:above referred fo, it is'also pos-
sible to make such correlations between tem-

.. perature, speed of current flow, and feed of
30 material, to secure the most efficient opera-
_.“tion of the dévice. R S
" The temperature of the gases may be kept

" the point at which coal loses volatile matter,
35 by admitting more or, less cool air through
the throttled opening with bottom of cham-
ber 64 This may even be . autoratically
controlled by the temperature confrolling
means. ) :
What I claim is:— :

1. The method of drying material, which
consists in utilizing suction caused by the

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 path
of travel and carvied wpwardly by said
current. v -

9. The method of drying material, which
consists in utilizing suction 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 dvied material from

said agent, and causing ‘a collection and”

storage of sald dried material in a region
subject to heat derived from the treating

60 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
85 which 1s caused by the draft in the chim-

1,550,992

ney, and supplementing as required, the nor-
mal force derived from the draft of the
chimney, to- maintain the nécessary 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 chim-
ney, the normal current movement of which

is caused by the draft in the chimney, and

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

5. 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, 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. Ina 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 o 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-

“gion subject to heat derived from the treat-

ing agent, and: means for feeding the ma-
terial to be treated into sald current, rela-
tively to its velocity flow.’ I

8. In a drying apparatus, means for
utilizing a suction force to cause an up-

‘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
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
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 spirval flow. - --.

©10. In a drying apparatus, means ~fer
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,
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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 veversed end for end, and means for
feeding the material 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-
wardly 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 sald current,
relatively to its veloeits fiow.

13. Tu. & @iving apparatus, the combina-
timi6l 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. L

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 stack and comprising 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

.\ﬁl .

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

19. In a dryinﬁ 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 and regulatable means
for feeding said material from the bin into y5
the said current. e

90. 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. _ ‘

91. 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.”” .

29. In a drying apparatus, the combina-
tion of an upwardly extending stack, a con-
ductor for a treating agent delivering there- 95
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 100
material to be fed to the current and one
for dry material separated from the agent.

93. In a drying apparatus, the combina--
tion of an upwardly extending stack, means
for causing an upward current of treating 105
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.

94. 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 115
enclosing said stack, providing a material
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 120
disposed windsws In a substantially hori-
zontal plane, in combination with a source
of light. ,

95. In a drying apparatus, the combina-
tion of an upwardly extending stack, means 125
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 130
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for indicating the level of material therein,
comprising a pocket: forming body com-
municating with thel!bin and having pairs
of oppositely disposed windows in different
horizontal planes, in; combination with a
source of light. ’ .

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
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 fecding mate-
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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 =
source of light and suitable reflecting sur-
face, within the range of vision threugh said
oppositely disposcd windows. ,

28. In a drying apparatus, the combbui-
tion of an upwardly extending stack, means
for causing an upward current of treating
agent in said stack, means for fecding mate-
rial to be treated into said current, a cas-
ing enclosing said stack, providing a mate-
rial bin swrrounding said stack, and pro-
vided with ports and pressure relief closures
therefor. .

29. In a drying apparatus, the ccmbina-
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 sald ecurrent, and
means for indicating pressure a2nd tempera-
ture of the agent before material is fed
thereto, after material is fed thereto, in the
region of separation of material frowm agent,
and after said separation.

30. 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 two

material bins surrounding said stack, and
means for maintaining an air-tigcht movable
joint between the stack and the wall separa-
ting the two bins. . co
81. In a drying apparatus, the combina-
tion of an upwardly extending stack, means

&
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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 bafle for facilitating the separation
of dried material from -the agent. ._

33. In a drying appdratus, the combina-
tion of an upwardly extending stack, a con-

ductor for a tréating agent delivering near.

the lower part of the stack, suction means
for causing an upward current of said dgent
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
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-
ductor for a treating agent delivering near
the Jower 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
sweekping 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 withi 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. - '

~36. In a drying dpparattls, 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 nto
said current, and means for augmenting sald
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 cuarent 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

7

snid current, and means for augmenting said
normal suction force to maintain the neces-
sarv draft in the combustion chamber.-"

49, 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 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
moving under suction in an upward path
of increasing cross-section.

CHARLES C. TRUMP.
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