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T all wvkony @6 nuLy CORCeriv
Ra it known that I, Bover 10, PERKINS, a

L L
L}

sitizen of the 1Tnited States, and a resident of
T

Maelrose, in the county of Middlesex and
&

Stats of Massachusetts, have invented an Im-
provement in Apparatus for Drying Starch,
&o,, of which t

e following description, In
connection with the accompanying drawings,

is a specification,
;{'ﬂ?z:%gaﬁtmglﬂm parts.

"This invention has for its objeet the pro-

d duction of novel drying apparatus for the

is

S

“ing-chamber, in which 1t 1s

seonornical, rapid, and efficient removal of
soniained molsture trom organic material, so
1hot the same 1s dried to the desired extent In

much less time than 18 now I'eqluisitﬁ.

My tavention is particularly adapted for
nse in the manufacture of starch, (to mention
one instance of its particular utility,) wherein

34 is desirable that the material may be rap-

idly dried to the desired extent, but without
Luraine or discoloration and without 1m-

proper soitation when the drying operition

¥

e

Has rendered the material licht in weight. 1t
.. is also equally well adapted for drying brew-

ers' greain, fertilizer, or simiar in aterial..

Tn accordance with my invention the ma-
terial 1o be treated is made to traverse by
suitable conveying means a long closed dry-
subjected to the
action of a current of het dry air, whereby
nolsiire is extracted from the material, the

her to be cooled.  Sueh cooling condenses 1ts

“pontained molsture, and the cooled 41T S0

eisd-is returned to a heater, from which 1t is
forced in o strong blast or current Into the

‘drving - chamber, the heater being s0 sepa-

ratid therefrom and the blast being so di-

o tected that the material cannot be overdried

or burned by teo rapid action of the heat nor

iown aboub when it becomes drier or lighter
inweight, The material is fed into the cham.-
her at one end, and at that end the air 1s

= forced in,acting on the heavy raw or “oreen’’

material, meaning thereby-in the condition
in which it is introduced to the chamber. As
the material becomes lighter by loss of mois-
ture it is subjected less and less to the direct

s action of the aiv blast or current and is finally

dischareed at the opposite end of the cham-
her. | '

the chamber a plurahity of times in order
that 1t nmg' be propérly acted upon wiile
therein, anc

{ike letters on the drawings

moizture-laden air passing out of the cham-

]

[ prefer to cause the material to traverse |

in. several parts or sections the material 1s
turned over and agitated as it passes from

the upper run of one section to the upper run

of the section next below 1t.

While my novel drying apparatus is par-
ticularly adapted for drying starch, brewers’
orain, and fertilizer, it is not in any sense re-
stricted thereto, as it may be used to great
advantage in drying various other materials.

The various novel features of my invention
will be fully described in the subjoined speci-

fication and particularly pointed out in the

following claims.

Figure 1 is a longitudinal sectional view of
a drying apparatus cmbodying one form of
my invention, taken on the line 1 1, Kig.
2.". Tig. 2 is a horizontal longitudinal section

‘thereof below the line 2 2, Tig. 1.

T have herein shown the drymg apparatus
as comprising an elongated relatively narrow
closed chamber &, constructed of suitable

material and preferably made to conduct

heat poorly—as, for instance, by making 1its
walls double with an inclosed alr-space, so
that as little heat as possible may be lost by
radiation, the chamber having a long outlet a
in one side wall near the top of the chamber.
(See Fig. 2.) The tight floor A’ of the cham-
ber is inclined in the direction of its length,

sloping toward the discharge end, and be-

neath the f{loor is a heater, shown as a box-
like compartment H, Fig. 1, and having
therein a heating device, shown as steam-
coils k, the coils projecting from the front end
of the heater into a drum D. This drum is
conveniently made of sheet-iron, and 1ts side
walls are alined with the sides of the cham-
ber or housing A, the end wall ¢ of the drum
being curved upward from the bottom ol the
compartment I to the end wall A* of the
chamber. A eircular opening ¢* 1s made 1n
the wall A? at the upper part of the drum,
and in this opening is mounted a suitable fan
F, Figs. 1 and 2, the drum acting as a curved
flue or conduit connecting the front end ot

the heater with the adjacent end of the cham-

berA. I prefer to make the area of the open-

ing a* substantially equal to the eross-sec-.
tional area of the heater H to get a full steady
The fan is rotated at speed 1n’

current of air.
any convenlent manner, electrically or me-

“chanically, and is arranged to draw air from

the heater and force it in a blast or strong
current in a substantially horizontal direc-
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chamber and o djncent s

side wall, having the oudlet «, 18 an uprigit,
iong, and relatively narrow pold compariment
(i, (see Fig Z,) comm unicating by the outlet
G with the chamber and at its bu’ftﬁ GO

ng with tHe ne ater at its side, at h %

’
-
}.}P G-

cati
the rear end wall A° of the heater eross
the tloor A’ mamnal]v, a8 SHOWN hT do
fsjmb 2,to give the air-current a gra
to ¢ hester and to av 01{' dea
ckets. A condensing device
hin bhe compartment ¢, below
tne outiet {E} shown &8 2 series of colis Or DIp-
] g which any smtable cooling or
E unm i ;S%fl L0 reduce t
J;
L
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«? +3 : -'“:1‘ e R RS (e
Ci L8 COmparvi 1e‘r1t to the de-

j il
sired point. -

At the front entd of the chamber A & clused
fﬁeﬁ-h{)m}er A%1s provided, opening mto fho
chamber apove ‘iahe coONveying Ineans, o e

a‘am ;ed the material being Ted nio tne
DODPer by an; j wmbh means, Torming no
part {}f my invention, and & suibabie ds-
f‘*lmw*e cpentig A is provided at the opposite

}
or rear end o hhe chamber and
Lm‘_tmn Or f‘t]."lﬁ"i‘ f'-*mabie closure ¢
ven utmde air entering t hﬂ -ﬂhza,;-i'i)m"
duc eing to a very small qu v the s
alr Fmrf‘* the chas “9&1"
T@*‘* ithan vhe cham
;'mﬂ“ means (o re

r.
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reed eLfl traverse it t TOusn the chambor,
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conveyers U, U ana O, whnien may Le fo-
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Gf the convey o upon the naturs ot
the material to be suj :emm aricd moved
therseby. ch,u@ mmr{a} ers OF ”Oll‘?@jﬁ”%ﬁ?ﬁ-ﬁ%ﬁ-*
tiocns are arranged one aboeve the other ana
sxtend Eil’s_bStﬁ-i}fLJ&Hj;’ from one to the obher
side wall of the chamber, the uppermost one
bel 12 located belew the outlet a. The ay-
TOWS show ’{'}‘P direction of travei of tie up-

of sm:"emi convever-sections,

DEr TuUns

flig. 1, a mwh{, inclination being praferably

oiven ‘cz e sectio ns ¢ and (%, so that the
material will travel m =« ZIGEZAZ COUTSE as 1

traverses the chamber.
istamed and opal
one need be descrf*
CRITICT OF €O
on suitable {,}/.mmez's
tively driven, the Othﬂ T T ummmd
nals of the eyimderb iim' suwa!hcxi
ble bearin *ﬁf&llﬂ of the cham-
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ed 1n detail.  The dem’ﬂie
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vhile the lewer run 18 supported on idlers ¢ 2
'w}}iﬂ-i‘} serve 10 meaintain the conveyer pmp—-
eriy teud. The right-hand end of tne ron-
veyer-section 07 E‘ o, L is extonded beyond
che adiscent end of the section { sbovs i,

that az the maftern fﬂ on the latter passes over
the evlinder ¢ it wiil drop onto the upper run
of section (* Wd be thereby carried back
shrough the chamber towsrd its front end,
whenee it f’?,rm}s o the section (%, The left-
hand end thereof ig extended beyond the dis-
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roIn Secticn UF onbo vhe ap-

T TUn Of Sﬂf:t'ﬁ:ﬁfi_ ‘,3 to be carvied thereon
to the discharge end of the chamber. as
upyer van of the topmost conveyer-section U7
i Incated below and quite near the lower d ge
of the outlet o, and a2 it is betier to have th

ajp-cutTent ag uniform as possible across the
mafersl on such upper run P mcim tne
lower sdge of the outlet in pavdiielism: with
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roil,” its object being to crush or break u

Lmdui} large lumps of m.:atr E. 1 ‘hich may ‘b&,

fed onto the conveyer. 13

"

large lumps mto WH&UPI pi@(‘{-ﬁ the extrac-
tion of moisture therefrom is gre eatly facibh-
tated. Dhe journal of this breake:r r-roll MAY
be supported m a ji lding manner, so that
the roll can vield or give somewhat it ver BTy e
fractory or hard lumps are mceuﬂt 2TEA. _
o the operation of the p*‘m us the ati
from the beater I, hot and dry, is ummj_
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rent of i thus introduced sweeps along the

| | . " into and throueh the heéater and to foree 1t in
chamber in the direction of jts length, pass-

& substantially horizontal blast inte the
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shown by dotted

Ing up, around, and through the material on
the upper run of the conveyer-section C’/, as
arrows, e, 1. The hot
dry air rapidly takes up moisture from the
meterial and such  moisture - lndened ar
passes through cutlet ¢ in the side wall of the
chamber intorthe cold com partment C and is
cocled therein. . Ag the emperature of the
alr s reduced its contained motstiure is con-
denised by the refrigerating action of the coils
therein, the condensate being removed as
ormed by means of suitable drip-troughs /.
(Shownin Fig. 2.)  Tha cool and dry air de-
scends and is sueked into the hot
ment H through the coentng 4%, and as it
traverses snid compartment it is agamn heated
0y the heating-coils A therein, so that the hot
dry air is again introduced by the fun into
the chamber, the air thus peing used over and
over agam, with alternate heating and cool-
ng. _ -

By this arrangement and operation the
material is always subjected to the ae tion of
heated dry air, and the moisture taken up
thereby from the material ig promptly con-
densed and removed, making the operation
of the apparatus rapid, efficient, and highly
ceonomical, '

T v £t D NP . -
SEY ention is not vestricted to the pre-

compart- |

rent of air directed

chamber adjacent the feed end of t he CONVey-
INg means, to take up moisture from the ma-
terial thereon and pass throu oh the outlet
mto the {:ondfmsiﬂg-(*.()m}mI*trrmnt, wherein
the contained moisture is
theair prior to its reéntrance to the heater.
5. in a continuous-action dryimg appara-
tus, an elongated closed ehamber having an
outlet near its top, a traveling conveyer he-
low the outlet to susta 11 within the chamber
the material to De treated and to CArrv it
back and forth in the chamber g discharge
1t at the end opposite that in which 1818 fed

)

-y

9

and means {o atternately heat and cool, ex-

ternally to the chamber, a continuo:s Cur-
upon the material at the
inlet end of the chamber, the hot, neoming
alr taking up woisture from the material and
passing through the outlet to be cooled, such
cooling condensing the contained moisture
prior to reheating of the air and 1ts remtro-
duetion to the chamber, the action of the air-
current upon the material diminishing as the
latter approaches the discharge end of the
chamber. _

4. In a eontinuous-action drying appara-
tus, an elongated closed ehamber havine an
outlet near its top, a cm}(l-{-‘-,-m-:ing—(t{m}]'}:11'L—-
ment communicating with the outlet, a

150 construction and arrangement herein | heater outsjde the chamb  and conunected
stown and deseribed, as the same may be | with the condensing-com partment, a plural-
varied or modified in different partieylars tty of endless traveling convevers within the

condensed to dry
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by those skilled in the art without departing | chamber one below the other, to convey ma- yoo0

Lrom the spivit and sCope of my invention. | tevial thron gl the chamber, the material be-
Having fully describod wy invention, what | ine dj seharged from an upper conveyer to the

{ elaim as ney , and desire to secure by Let- | one next below o oand thereby caused to

sers Potent) is— . traverse the chamber sovepn tunes before ity

-

LoIn o continuons-action ATving appara-
tus, an elongated closed ehamber haw) ng an
outlet niear its top, an endloss travelme con-
veyer below the outlet to sustain with: 1 and

noveiongitudinally through the eliamber tho

discharee, and a fan at one
ber to direct the hot, dry air from the heater
uporn the material on the conveyers, to tuke
up moisture from such material and thop

- pass through the outlet to be cooled the

end of the cha-

o

mterial to be treated, o henter extorior to { contained moisture condoensed prior to re- rro
the chamber, means to draw Ary wir from | heatine of such dry eold air in the heater and

the heater und foree it in o sihstantially hori- 7 its reintroduction to the echamber,

zontal Blastinto the ehamber at or near the S an apparatus of the class described, .
teed end of the vonveyer, to take up moisture | an clongated, closed chamber having a long
rom the material thoreon and pass through | outlet near its (o P, an external cold compart- 1y 5
tie owtiet, and means to conbimuously con- | ment comnuuieating with the outlet and
dense the moisture in and cool the air passing | having a condenser Lheremy, an endless trayv-
therethroneiy the dry cold aiv beive returned eling conveverin the chaniber below and ex-

to the heater and relieated 1o bo 1o with- | rending the length of the otrtlet, o hot com-
dravwn therefrom and foreed into the cham- | partment beneath the chantber and provided 1z2¢
Der, | - with heating-coils, the iniet of said compar-

2 dn a2 continnons-action drying apparva- | ment commuunteating with the cold compart-
Cus,nay elongited closed chambor having an | ment below the condenser, atd means to
cullel newr it Lop, o condensing -compart- | draw hot dry airv from the hot compartment
ment, communteating  with tie outlet, u ! and continuously foece it into the chamber af 125
heater beneath the chambor and -connected | the end of the conveyer Lo ael upon the ma-
with iho :..'{;E_E"J{3%;j'.i"if:;iifag"{imjl}'p:ﬁ?.,}.‘t'i'l}{_’t_}_‘}t-, neans to ¢ teral thereon and pass thenee through the
CODVeT the muterial from ons fo {e otlier | leng outiet o the eold compartment, the
i of the chamber, and means Lo draw dry | condenser {horein condensing the conteined
sl oadr from the Condensing -compariment | moisture in tie air, the dried and cooled ajy £3¢
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thereafter returning to the hot compariment
to be again torced in *i‘ } e chambper.
& In mmm*ﬂm.:
clongate d, closed. ¢ * H tie
near 1ts t{}]} 7] tm*& 1 ne conveyer to carry
material through the cmmﬁmr, A COIK densing-
ompartment at the side of the chamber, and
mmmummtmg therewith through the out-
iet, a heater extwdea10nguudumlh beneati
the chamber, and connected with the bottom
of the said compartmnent, a conduit wrme{ﬁ-—
ing the outlet of the heater 'ﬁmh the amew
ond wall of the chamber, and a:fan in the con-
duit, to draw dry, cold air from the eondem
i g—-wmpa}tmem through the heater and
direct the hot, dry airin a bhbbt antio y bovi-
zontal bla st into and lengthwise of the chara-
per to ta ke up moisture from the movin 1o M
terial on the endless conveyer, L}w moisbure-

r":} I--"-

4

Iaden air passing thence upward through *L%

cutlet to the @Gndensuw—cmn yarbment 1o be
uff"‘ulﬁ LlSELi
= . o o
In apparatus of the class des *lzp_}em 2,
closed chamber having an ou tlet nearits & *} J
means to continuously move mfa_.tcfm to e

created through the chamber fr'om one t{) th
ut er end Llwreoi‘ means to hea &I}li

wnrt

-urrent of air, means to circula te tho same
}mur‘ﬂ the chamber to act upon the 1 .zz_t-e,—
rial to be dried, the heating means b ‘111‘1;5 1o~

{“’iiﬂd outsiu& the chamber, means to cool
the air acting upon such material,

1

b :«:‘1‘*‘ “cooling and dr ‘ﬁ,zmrf OANS COIIUNI-
catine witn th 19 chamber Hﬂ*{mw}l m@ outlet,

the hot ds y air taking up moisture irom u}le

material ana L pass] o throug ol the cutlet to be

cooled and ther 1byﬁhauve its eont%meu mois-
ture condensed prior to reheating of such air.

8. in a continuous- -Aryin g upn‘w‘ﬂms a1
eiongated, uimed chamber having su euiﬁ-‘{
GOAY it-:j top and a floor inclined in the arvec-
tion of the length of the chamber, a heater

beneath the floor, a cold compartment .ut-
side the r*hﬂmbﬂ' and comim unicating there-
vl
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with by the outlet and also communicating '
with the heater at a distance from s 111*:1, outlet,
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