No. 683,269. B  Patented Sept. 24, 1901.
o o J. G. GARDNER. - g
DRYING APPARATUS.

. . | (Application filed May 23, 1800. Renewed Mar, 2, 1801.) - h
(Mo Model) I | - * . 2 Sheets—Sheet .

i
S HE
L%y'_Z- i‘
o
. ll
it
— - -||
. . l
9 AP _,
| ! \ \‘::_., "
<Y 3L \ o<
F7 ' ' o i
58 - 7/, B 2 |
.-4.5- l .;;. o = ; &
e i - — i . . l

||||||||| rmn 1= e



No. 683,269. - Patented Se'pt. 24, 1901.
_- . J. &. GARDNER. | |
"DRYING APPARATUS.

(Application filed May 23, 1900. XHenewed Mar. 2, 1901.) |
({0 Model.) I | - 2 Sheets—Sheet 2.

e paS

-..‘!?:-.

¥
Loy
o

1
1

1. ___-
o T

— e A T i ke et A T T
.

d
. 1
- r )
L 2 - [R— L b Y o f— — N . - . H n - .
Y L ey e -""'"-a-.-';' S e T g, A, Sl ML | A Tt - e i AL it At i, Sy e | P L Py AWM LW Mk Ty | e et bt~y e . e e e i
1 - . H o
A .
-
: . 3 v . .
- ) bk . =
3 r - --. - - '.
o T il - - - - - - -~-- --- - -- 7 - h . T T T T =i _.-:' . e — e
o o - - ]
= == y i -
5'-l. e T o .-_ . Pap— . . K ]
. e - i e =
_ = - - . - - .
: » - . )

Sorde—
-

]
TR Tae

.,
R TR e T

prg
r

e

¥
2 '-r.."_. ST I Ty e ey e el el —

O

PN TN Ty ey T — -
d

T, EC Y
e Sl N _ e
.. : “FRE.E "I L

= - T el L - —
T e
i
¢
T
L 3 .
o
ey
J—
. . —
o o 7-....

ey by ey by offde replimbler, ey e e

A S il eyl S

&:

TR, E— ——

(2

3 . v I L-"-_'ﬁ-,.T-.:.".""‘-'. -1-1._- —v—

o At e e e e

/ =

-l

Ay

T'.I'.-ﬂ"
Sy e it o Sum fem— et te— - -

-

2 = e
Rt g e 1

gk
-

o ' ded By p—— ]
T 'um,n--.--l-ﬂ" u

- T
- g b -
3 ﬂﬁi
bl e e
[

1

g n i
b ﬂ" ke H 'ﬂ 'oa- H= I H -ﬂ"ﬂ'-ﬂl'l Iu e T a.n -ﬁ . : - 1y *-I.': LA
' 4

W etren s GEoS



FFE CE@ o

"UNITED STATES PATENT (

- [RE T} Sm e H o ml e pema .y . . .
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To all whom it 1LY CORCeri: - | eating retort-chiambers 3 and a series of cen-
. Beit known that I, J OSHUA G. GARDNER, a | trifugal disks 4, respectively mounted in the
citizen of the UUnited States, 1'eS'i_,d_i,_nﬁf&,t_:;Ba,_lt-i_-f#;_1__-s_e}fer&]'.retm‘trchambers_.- The retort casing
more city, in the S‘ate of Maryland, have in- or.jacket 1 may be supported in any suitables £
5 Invented new and useful I!i’ipl‘ﬂiﬁelnents‘_ in | .lmmer—--as-, for instancs, by means of pedes-
Centrifugal Appa atug, of which the follow- | tals 5--as shown. In its bottom. portion the
ing is a speeification, = | jacket or casing 1 is provided with a horizon-
This invention relates to centrifugal appa-- tally - arranged base- plate 6, Fig. 2, having
ratus for drying, separating, and to.some ex- | two vertical and eoncenti*iealIy-m-m-nged an- éao
fo tentearbonizing various granular materials— | nular flanges 7 and 8, one of which is located
such, for instance, as sawdust, grains, and at or near the periphery of said base-plate
other substan ¢es—-1n such manner as toelimi- | and the other at its center, - T'he rim or top
hate moisture and gases from the materjals | edge of the outermost annular flange 7 iy
treated and utilize said oases when reheated | preferably grooved or channeled to receive 63

15 for continuing the d rying and carbonizing *an;_interloeking; rib 9 on the lower edgo of a

operation, ... lecasling or section 10, that constitutes the

- The invention consists in a,u_appaﬂmtus}"j_._l_,ower_ half of the lowermost retort-chamber,

- comprising a casing or jacket inclosing a re- | A series of similar eastings or sections 10 are
| tort having a number of . communicaling { superposed one On auother to constitute the 7c

zo chambers, centrifugal disks mounted in said | walls of the vertical series of retort-chambers

retort-chambers, a rotary. tubular shaft by | 3 comprised in the retort. These several sec-

which (he centrifugal disks m‘ecarried,saidttions or castings 10 are preferably so shaped

nlrapy

shaft being provided with perforations to | that the retort-chambers will each have ap-
afford exit for the gases and vaporseliminated | proxi mately the formofa traneated cone with 7g
25 from ihe I'nzl'tmia_l'_'t_inde_i‘._'t!.‘fmtmen,t,ﬂ_ a con- | the lower portion of-each retort-chamber in- . -
denser in communication ;vi'.ibli_._on,e_',_en;d of | clined downward and inward and in commui-
sald tubunlar shaft and in which condenser. ‘nication with the chamber below. Tha ap-
the eondensible gases and vapors. are col- , permost. retort-chamber 3 is constructed with _.
lected, a bLlower for 'l*e_mwm;;Lhe_nmpcongfj & hood 11, Fig, 2, having in one side & flanged 8o
30 densible gases from the condenser, wfﬂmace,-._fe,ed;apening.lz to connect with the spout 13,
having therein a healing-coil to receive the | [ig. 1, of a hopper 14, through which the ma-
gases from said blower, pipe connections | terial to be treated is fed to the retort. - The
leading frofn said heating-coil to the centrif- | upper central portion of the retorf-hood 11 |
ugal retort, a flue connecting the furnace. may be in proximity to the top of the ie- 85
35 with the jacket or casing of the retort, and | tort-casing 1 and is provided with a central
another flus connecting said jacket or casing | opening 15 for passage of a depending spin-
with a chimney, f- T dle 16, having a-driving-pulley 17 on its up-
My invention further consists in features | per.and outer end. On the outer portion of
of construetion and in combinations of parts ‘the spindle 16 there is & eollar 18, through 9o
40 11 a centrifugal retort or drying and carbon- | which the said pulley-spindle 18 suspended on
izing apparatus as hereinafter set forth, | ball-bearings 19, of any suitable construction,
in the annexed dmwinga,_;Fjgqu,1"is;;fa; part { above the top of the retort. A suifable as-

sectional elevation of one form of my im- { bestos or other non-conducting pédeking 20
proved centrifugal drying’ and carbonizing ‘nay surrouand the spindle 16 in or adjacent gs
45 apparatus, Fig, 2 is an enlarged sectional | to its ball-bearings to prevent the escape of

- elevation of the ceni rifugal retort and 1ts.| heat at that point. The lower end of the de-
Jacket or casing. N =] pending pulley-spindle 16 enters the upper -

The'-refémnce-nmne_r&l 1 in Figs. 1,‘_angcl.-:,_zl,,_enhd‘_ef_.-a; tubular vertically -arranged shaft

desigmtesahe"a’,tin_gjaqke,b orcasing in which | 21, by which the centrifugal disks ¢ are car- 1o,
- 50 is-inclosed _a;,_remrt21;'_':plte'__fefalbly,cﬂmp,'rising i ried. . The spindle 16 and the tubdlar shafb
. f.sories of vertically-arranged and communi- [ 21 may be securely connected by means of

Chmn-
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keys or annular plugs 22, so that said spindle
and shaft will rotate together for actuating
the centrifugal disks. At its. lower end the
vertical tubularshaft 21 is received in the an-
nular flange or nipple 8 on the base-plate 6
before mentioned. A suitable packing 23, of
asbestos or other non-condueting material, 18
secured on the nipple 8 and closely surrounds
thelower portion of the vertical tubularshaft.
In one side of the base-plate 6 there is an exit-
opening 24, communicating with a.chute 2o

for discharge of the material that has been

treated in the retort or drier.. The sweep 20

is carried by a lower portion of the vertical

tubularshaft 21 to rotate therewithand there-
by feed thé treated material to the said dis-

charge-chute,

The vertical tubular rotary shaft 21 is pro-
vided in each retort-chamber 8 and below a
centrifural disk 4 with an aperture 27 for exit
of the gases and moist vapors that are elimi-
nated from the material under treatiment.
These gases and vapors are drawn d. «nward
through the tubular shaft 21 into a pipe 28,
IPigs. 1 and 2, that connects with a condenser
29, Fig. 1, of any suitable construction. The
upperend of the pipe 28 is suitably connected
with an opening 30 in the base-plate G, iinme-
dintely below the lower open end of the ro-
tary tubular shaft 21, to provide communica-
tion between said pipe and tubular shaft.
~ As shown in Fig. 1, the condenser 29 is pro-
vided withsuitable pipe connections3land 32
for the circulation df a cooling medium, and
it also huas a tap 83 for drawing off condensed
gases and vapors., . Thenon-condensible gases

‘are drawn off through a pipe 34 by means of

a4 blower 35 and are passed theuece through
a pipe 36 to a heating-coil 37 in a furnaceé 33
of any suitable construction.

conneeting with the lower portion of the re-
tort jackel or casing 1 for the passage of
heated products of combustion. into and
through said casinyg or jacket and around the
retort 2 therein. For the purpose of causing
these heated products of combustion to cir-
culate around the retort 2 there are provided
in the casing or jacket 1 a series of suitably-
arrapged baffle-plates 40, Fig. 2, so that the
heating medium will De compelled to take a
tortuous course from the flue 39 and through

~ the jacket or casing 1 to an upper flue 41,

35

6o

communicating with & chimney 42, as shown
in Fig. 1. |
the furnace 38 are thus utilized in applying

heat to the exterior of the several communi- |

cating retort-chambers that are inclosed by
the beating jacket or casing. The non-con-
densible gases dvawn from the .condensor 29
by the blower 85, and which are passed thence
through the pipe 36 to the heating-coil 37,

will leave said heating-coil through a pipe 43,

that passes through the furnace-fluc 69 and

connects with a vertically-arranged pipe 44,
Fig. 2, having lateral branches 45, which

communicate at suitable intervals with sev-

| This furnace
38 is provided with a flue 3%, Figs. 1 and 2,

The products of combustion from

furnace.

‘heated from the outside.

-

683,369

eral of the series of communiecating refort-
chambers 3, and thus the reheated gases
eliminated from the material under treat-
ment are utilized for the heating and drying

70

of continuously-supplied quantities of the

same material. If desired, a pipe 46, Fig. 1,

‘may be arranged to conduct from the biower

35 and into the lower part of the farnace 33
a portion of the non-condensible gases which
are drawn from the condeuser, and thus these

-gases may be partly utilized by burning the

sanie in said furnace for heating the coil 67
instead of employing other fuel. The pipe

46 will be provided with a hand-valve 47 for

controlling the supply of such gases to the
The furnace may be also provided
with a grate 48 for solid fuel. |

In operating this apparatus the material to

be treated—such as grain, sawdust, or other
oranular material—will be fed through the
hopper 14 and chute 13 into the upper part
of the sectional centrifugal retort, and the
centrifugal disks 4 will be rotated through
power applied to the pulley 17 on the rotary
tubular shaft 21, by which said centrifugal
disks are carried. A fire having been previ-
ously started in the furnace 38, the heated
products of combustion therefrom will-pass

73

801

QO

95

through the flue 39 into the casing or jacket -

1 1 of the centrifugal retort 2 and after circu-

lating around the sawme, as directed by the
baffles 40, will pass out from the upper part
of the casing or iacket and through the upper

fine 41 to the c¢lumney. The several -super--

posed retort-chambers are thus.thoroughly
_ The sawdust or
the granular material that enters the retort
through the feed-opening 12 will fall upon
the uppermost centrifugal disk 4 and by the

rotation of said disk will be thrown outward

against the walls of the retort-chamber and
will fall thence onto the next lower centrifu-
gal disk and be again thrown outward against
the walls of the 1'eto_1't-¢h'ambey in which this
disk is located. This operation is repeated
continuously throughout -the retort from

100

iosl

I1Q

above downward. DBy reference to Fig. 2 it

will be observed that the peripheral portion
of each centrifugal disk is inclined slightly
upward, so that the material is thrown from
each disk in an upwardly-inclined direction

to strike against the upper portion of sach
retort-chamber,

Undér the centrifugal ac-
tion to which the material .is' thus subjected

19

120

and also by the impact of the material against

the walls of the retort the particles of said
material are separated from each other, and
thi® exposed .on all sides of each particle to
the ac¥ion of the heating medium eontained
in the retort. At the beginning of the opera-
tion this heating medium will be farnished
by the air that is contained in the retort; but
as the operation proceeds thegases or vapors

that are eliminated from the matenrial under
treatment and which are gradually inoreased

in temperature will in turn act upon the ma-
terial to dry the same. As the sawdust or

125

130
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passes down through the re-
parated from each

othier material pa:
tort its particles are kept se

other and are contin uously-surrounded by tho
‘These hot

hot gases econtained in the retort.
gases extraet from the materiul #ll light oil-
vapors, pyroligenous acid, and other by-prod-
ucts.
the material under
tubular rotary shaft
27 therein _
shaft and into the pipe 28 and condenser 29
by the action of the blower oo, Which com-
municates with said condenser.

treatment will enter the
21 through the openines

C1ngs 27 are so loeated in the tu bularshafe 21,

13

- solid material .
said solid material being thrown away from

20

- bularshaflt,

30

- but the sawdust iy merely dried out and, it

35

- shingles, rocfing material, chair-hottoms, ta-
blo-tops, or other articles. W hen the saw-

4G

15 |
. cessity of a binder.
~ properly browned in this apparatus {or the
- econsbruction  of articles,
when it has passed through a temperature of +
centigrade to 220° centi-

50

throughsuch retort

6o

oeach other, so

able shapes

aud

preferably |
side of each cenirifueal disk +, that there is
no Hability of any of .the sawdust or other
entering the tubularshaft, the
said openings by the.action of the centrifugal
disks, while only the gases will euter the tu-
Lythe action of the centrifugal
disks thoe particles of sawdust.or other aranu-
lar material are thoroughly separated from
a8 not toremain in a compaet or
aggiomerated condition,and thus the hot gases

are given free access to ever particle of mate-
“rial to thoroughly dry the same,

When the
sawdust is treated in this manner, the fibers
are notdisintegrated norin any way injured,

may be, slightly carbouized orbrowned. The

-sawdust is not subjected to sueh a high de-
8ree of heat as to climinate itsheavy oil con-
stituents, and thu

any desired shape or form su itablefor making

dust is thus browned, it is completel ¥ sea-

soned and it has been relieved of the acids
~and other chemicals that are objectionable
inarticlesof furniture.

dust is not injured, and it can therefore be
pressed into any desired shape without ne-
The sawdust will he

from about 120°
grade. If it is desired
dust for fuel, it

to employ the saw-

into another retort, (not shown,) where they

can beo redueed to charcoal. "By reason of
centrifugal

the peeculiar construetion of ‘the
retort sawdust or other granular material
can be fed into
without cholki

-

of the n.aterial undey treatment will Le 'm0

compietely separated from the others. asto

have each grain or particle wholly surrgund-
ed by hot gases.

The drying or carbonizing
takes place in the rotort while the particles
of material acted upon are thus separated
Suspended and while they

Fthrough the hot

The gases and vapors elim inated from
and will be drawn: off from this

The open-

al points adjacent to the under.

the browned sawdust is
cleft in a eonditionto Le readil v briqueted in

Thefiberof tha saw-

as above named,.

an’ bo briqueted into suit-

and passed continuously
, ngthe same;:
and E:E.t_ ﬂle same tiine every grain Or peu'ticle’

are Talli g

gases. It will be noted that
 thoe ceantrifugal operations and the heating
or drying of the materialare repeated in each
retort-chamber and as. any times as may be
necessary, and for this purpose the retors
may be: constructed with any saitable num-
ber of communicaling retort-chambers each
inelosing a cenfrifugal disk. Tlm-'insm:‘iq

TS i e L il ——

'F

ucts to be eliminated will burst out in the
form of vapor,or hot gas, which in turn will
react on the material to continne the elimi-
nation of the by-products. When the saw-
dust reachies the bottom of the retort, it is
condacted by Lhe sweep 206 to the discharge-

brigueting or-any other purpose. ‘I'he non-
condensible gases that are drawan from the
condenser 29
and through the coil 37 and are there reheat-
t and lateral branches 45 into the retort, to be
there utilized for dryine and carbonizing the
sawdust or other material. -

- solid fuelor by
40, as preferred. o
. What T elaim as ylovention ig-——
1. In a centrifugal

& retort comprising a series of communicat-
ing retort-chumbers, pluralily of centrifu-
gal disks mounted respectively in the several
retort-chambers, a rotary hollow shaft oon-

‘heating said retoxt, _
rial into the uppermost. retort-chamber and
for discharging t eated
lowermost retoii-chamber, condenser suit-
‘ably connected to said shaft and adapted to
receive from the retort-cham | _
vapors evolved from the material treated in

condensible. vapors or A . .
denser, means for reheating said non -con-
ed thereto for rety
or vabors to said retort-chambers, _

. Iwcentrifugal apparatus for d 'Ying, sea-

|.combination of .
ber of comm tnicabing retort - chambers, a
heating jacket or easi ng for said retors, a tu-
fort-chambers; centrifugal disks Joeated in
| the several retort-chambers and mounted on
said tubular rotary shaft,
| rotary shafi Ueipg‘__pmvidﬁd‘w}ith'upermres
- for the oxit from the several refort-chambers
of ghses or vapors ‘evolved from the material

‘into the uppermost retor t-chamber, discharge

L

Ing the retort casing or acket, and pipes for

btially as described.

3

chute 25 and may be eollected therefrom for

are forced by the blower 33 into

ed and passed through the pipes 43 and 44

- The furnace 38 may be heateg by means of
gas supplied through the pipe

material from the

the retort, means for drawing off the non-
ses from said con-

soning or carbonizing granular materiails; tho
a retort comprising a num-

the said tubular.

treated therein, means for feeding material

advices at the bottom of the retort for remoy- -
;inégy-th@"t-remed mnaterial, a furnace for heat-

70

75

 that the dust is heated sn fliclently the prod-

80

OO

_ . 95
apparatus for drying,
seasoning or carbonizing granuiar material,

100 -

nected to said_disks, means for externally -
means for feeding mate.

bers the gasesor-

£XIO0

densible gases or vapors, and means connect-
returning said reheated gases
B 1.

120

bular rotary shaft extended through the re-

12§

conducting hot gases into the retort, sabstan-

-
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in the several retort-chambers,

3. Incentrifugal apparatas fordrying, sea-

soning or ¢ar bomﬂng sranular materials, the
combma*mn of & retort comprising a num-
ber of superposed and communicating retort-

chambers and having a feed-inlet in “the tp-
permost chamber and a discharge leading
from the lower chamber, & heating jacket or

easing for said retort, a \eltICﬂ“} -arranged

tubular rotary shaft suc;peuded through lhe

communicating retort-chambers, said tubu-

lar rotary shaft being provided with aper-
tures for the passage of vas or vapor from the

rotort-chambers (md mto said shaft, a num-

ber of centrifugal digsks mounted on said tu-
balar rotary shaft and respectively arranged
means for
heating the retort from the e\teuor and

. pipes for eonducting hot gas to the interior

20

2__5

3_'#3

35

40

45

of the refort, substanliall:, as described,

4. In centmfugal apparatus fordrying, sea-
soning or carbonizing granular nmterlals the
combmmmn of a rewrt comprising a num-

‘ber of communicating retort-chambers and

having & base-plate provided with a centrally-
14::(:3,{@(1 upwardly-projecting annular flange
or nipple, & rotary tubular shaft suspended

tharough the several communicating retort-
chambers apd having its lower eud received .

in said nipple, non-conduecting packing sur-
rmmdmw the lower end of said tubular shaft
and secmed to saild nipple, the said rotary

tubualar shaft being provided with apertures
for exit of gas from the retort-chambers into

said tabular shaft, a number of centrifugal
disks. mounted on the rotary tubular sha ft

and arranged respectively in the several

chambers, a rotary spmdle through which

sald shaft is suspended at its upper end said

spindle being provided with a driv mmpulley
and with ball-beari ings and non-conduciing
packm , @ heating Jackeb orcasing surround
ing the retort, a condenseL having an inlet-
Dipe commumcatmﬂ with the lower end of
the tubualar rotary sh&ft for passage of gas
from the retort to said ﬁOﬂdO‘]‘EEI and means

for discharging treated material from the re<

~tort, subst.:umallp, as described.

5@

5. Incentrifugal app{lra.tus fordrying, sea-
soning or carbonizing mnularmatemals, the
combination of &mtmt comprising & number
cf communicaling retor tuchambers, each ap-
proximately in the form of a truncated cone,

a tubular rotary shaft ewtended through the |

Pl il

683,269

.Fl

refort-chambers and provided with apertures
for exit of cas from said chambers and nto
snid shatt, a number of centrifugal disks
mounted on sald shaft and mmn'rml resped-

i tively in theséveral retort-chambers, the up-

permost vetort-chamber being prov ided with
a feed-inlet arranged to discharge material

‘upon the uppmnwst centrifagal {115]{ a-dis-

cliarge-chute leading from tht_, b{)ttom of the
retort, a rotary sweep carried by the lower
end of said rotary tubular shaft, & heating
jacket orcasing surrounding the retort, pipes

for comiugtmfr hot gases into the wtmt and
‘a pipe for comluutmfr oaN AWAY flOlIl the

lower end of the tulmlm rotary shaft, sub-
&tdlllldlly as described.

. In centrifugal apparatus for drying, sea-
5011111;; or carbonizinge granular materials, the
combination of a retort comprising a num-
ber of communicating retort-chambers con-
structed in sections superposed one on an-
other,arotary tubularshaft extended through
the retorts. and provided with passages for
the exit of gas, centrifugal disks mounted on
and actmmted th:oufrh said shaft, said disks
being severally ar ..-mrred in the retmt cham-
bers, means for feedmﬂ' material into the up-
peuno.&t retort- {,hambm to be received there-
in on the uppermost centrifugal disk, and
devices for discharging treated material from
the lower part of the retort, substantially as
descnbed

. Incentrifugal apparatus for dr} ing, sea-
sanmtr orc mbonmmg ogranular mateuala the

combmatwn of a retort,a rotary tubular sLafL"‘

extended vertically throun‘h_the retort,anum-
ber of centrifugal disks moun_ted on and ac-
tuated by said shaft, a heating jackef or cas-
ing surrounding the retorf; and provided at
its lower end with an inlet-flue and at its up-
per end with an outlet-flue, baffles arranged
in said jacket or casing fo cause the heatmg

medium.to circulate around the retort, and

pipesfor conducting hot gases to the mtei ior

‘of the retort, substanbmlly as described.

In testlmony whereof 1 have hereunto set

.my hand in p\remnce of two subseribing wik-
‘nesses,
JOSHUA (z. GARDNER
Witnesses:”

JAMES L. NORRIS,
GEO. W.. REA.

]
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