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OF BROOKLYN, NEW YORK.

.APPARATUS‘ FOR DRYING -BREWERS’ GRAINS.

SPECIFICATION formmg part of Letters Patent No 512 673 da,ted J anu&ry 9 1894
| Appllcatmn filed Deremher 10 1891. Serm,l No. 414,551 (Nu mndel )

' .’[’0 all whom it may concern:

Beit known that I, ALLAN MASOIxf 2 eltwen
of the United States and a resident of Brook-

lyn,in the county of Kings and State of New
s York, have invented certain new and useful

Improvements in Methods of and Apparatus
for Evaporating Brewers’ Grains, Saccharine

Matters, and other Substances, of which the

. followmﬂ' is a speclﬁca,tlon
1o My invention comprises improved means

for exposure of the material to be evaporated ;
to heat preferably in a partial vacuum dur-
~ ing its regulated or graduated descent in a |
heatmtr ehamber elthel divided into two or |

I5 more sections or. not, and surrounded by the
heat, the intensity of which is greater at the

top where the material enters, and is gradu- |

ated along the same downward accmdmﬂ' to
the 1equ1rements of the case. -

20 Various forms of apparatus may be em-
ployed for carrying out the said invention,
but what I elaim herein consists essentially of

a vertical drying chambér either constructed

in two or more sections, or not, inclosed in a
25 heat circulating jacket of several sections to
which the heat is first applied at the top in
+ greatest intensity from a furnace locafed
thereat to secure high temperature, and is
graduated downward alonﬂ* the chamber, with

30 appllances for regulating the same, also with
- vapor exhausting “and condensmﬂ* apparatus,

and also with smtable meansof feedmn' in the

material to be dried and removing the dried

‘product, all as hereinafter fully described ref-

35 erence being made to the accompauyin g draw-
~ ings in which—

Figurel,isasectional elevation of one form

- of apparatus which I employ for carrying out

my invention, the steam heating coil therein

- 4o represented being shown merely to indicate

that it may be used as another way of apply-
ing the heat if desired, but it is not essential
and is therefore 0m1tted from the other fig-
ures. Fig. 2, is a horizontal section of Fig. 1,
45 on line x . Flﬂ' 3,is a sectional elevation of
the apparatus in a modified form of construc-
tion. Fig. 4, is a horizontal section of Fig. 3,
on line ¥ 4. In this figure I represent steam
jackets coupled with the rolls used for regu-

50 lating the passage of the material to be dried, |

‘zation or the pelfectly dry state.

food and unfit for brewing or milling.
essential also 1in ma,ny cases that the dif- y5

| mhwh m&y be used in some cases but will not

be necessary in other cases, and I therefore
omit them in Fig. 2. Figs. 5 and 6, are sec-
tional elemtlon,s of parts of the appar&tus

showing other modifications more particu- 55
larly adapted for Sd,ccharme product‘; and the
like substances. .

In the drying or emporatmfr of certain

Zsaltq phosphates, glams fertilizers, saccha-

rine products, &e., it is essential that the 6o
areatest heatshall be at the point of first con- -

| tact or enfrance into the evaporator or drier,

and only be maintained at that temperature
for a certain portlon of the space and time of

exposure thereto, and that the heat shall de- 6 51

crease asthe materlal gets nearer to crystalli-
In the ma-
jority of cases it is absolutely injurious for
the products of combustion to come in contact

with the material being erystallized, evapo- 70'
‘rated ordried as it has Deen applied in some

cases. In the case of brewers’ grains and
cerealsit rendérs them un palatable foranimal
It is

ferent temperatures in the so-called drier or
evaporator shall be eertain and evenly main-

tained. In many cases it is necessary while

retarding as much as possible the progress of
the mateual through the drier to prevent it 8o
sticking or adheunﬂ* to any part or parts of
the evapora,tor or dr1er For this purpose I

1make the retarders hollow and so that steam -
| can be introduced and by its heat, without
coming in contact with the material, cause the 85
‘detachment of the adhering substance

In the case of grains and cereals the direct .
application of the air and products of com-
bustion in contact with the material being
dried prevents—because of the danger of sot- 90
ting them on fire—the use of the hln'h heat
necessary to thoroughly evaporate in a cham-
ber open to such application. By my method
there can be no fire or danger thereof in the

drying or evaporating chambel and 1n addi- 95_

tion I do not require so high a temperaturp
and there would be no danger of fire by my -
system at any temperature 1 mw'ht require

or choose to use.
In the drawings a, represents a Veltleﬂl dw- 1co.
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ing chamber mclosed in a metallic case, b,

_surrounded by a heat retaining jacket ¢, in
~which heat from a furnace d, or from steam

heating coils e, is to be apphed to the mate-

rial to be dried which enters at the top through
a feed opening 7, and from which the dried.

or crystalllzed material is dlschmged at the

~ bottom in any approved way, as by the chute

qe

20

‘g, conducting the same into an elevator h, or
other appr oved means of 1emovmn' the same.
In this case 1 represent a hopper 1, at the top
~ of the drying chamber which may be sup-—'
~ posed to receive the material from a spoutor |
other conductor and fr 0m Wthh the material
escapes through the opening j, at the bottom
into the shallow pan k, below and having the
aforesaid passage f, admlttmw the mater ial
- into thedrying chamber,
~ or bothmay have any approved form of reg u-
lating gate orvalve as the sliding plate a? fm'
a contmllmﬂ the feed, and a feed 1011 b*or other
feeding device may be employed in the open-
ing of the hopper to prevent clogg
mrrula,te the feed, as may be necessary in the';
| twdtment of some substances as brewers’
~grains, cereals and the like.
drying chamber the inlet and discharge pas--'

ot

g “reatly facilitates the work, and ‘may also

il

—rages of which will be practically closed in
~ operation by considerable bodies of the mate-

=+ rial being treated collecting in advance of the.
o *nlet a,nd outlet passages 80 as to mater ially
R bstructthelngless of airI combine a vacnum
R ':rocess for taking away the vapors rapidly .

senerated within the drying chamber, which

~ >mploy a condenser o, in the treatment of
- zubstances from the vapors of which valu-

sble products may be obtained, and connect
L '---a.ld chamber with the condenser by the pipe .
4o in, With'a vacuum pump [, connected with the
- ‘ondenser as usual in such cases, and when

he chamber is divided mto different sections
i 18.in Fig. 1, branches m/, are connected with

sach chamber, said pipe and branches hav-

: 'ng suitable regulating valves n, to control

- 3"the exhaust from the several chambers.

50.
being t1 eated

.55

For retarding the descent of the mateﬂal'
in the drymﬂ‘ chamber to prolong the expos-

ure to heat, various devices may be employed

as best sulted to the nature Df the material

For brewers’ grains, cereals
and some other substances I will employ rolls
as p, plefelably arranged in clusters of in-
verted V shape in cross section, with the up-

permost roll receiving the material on it and
80 geared that the mdtel 1al is delivered down-
Ward from one roll to another along and out-

- side. of the ineclined ranges of said 10]18

. 6o

For saccharine products and other viscous
fluid | substances I will employ a series of

steam heated cone shaped retarders g, sup-
~ported on a center post s, one above another
within a circular ehamber a, so that the ma-

~ terial will fall from one to another, and be

temporarily obstructed, said cones prtfel ably

_increasing a little in dmmetel of the base

The hopper or pan

ging and to

With such a

|

from above downwmd bneaessn ely, but I be-'q | =
lieve they will work well in the case of vis- .
cous fluids if all areof the same size,;because -

such ﬂmdq natur a,lly stick to and flowinward. |
under-the cones before escaping therefrom, = ..

but I will also employ the annular inwardly
sloping shelves't, attached to the inner wall

of the drying cha,mber, alternately with the;--::_{"_ ]
suitable distance within the eucumference of
thecones at the base so that the: material will

cones, and projecting at the inner edges to a

_fall from. one to the other of the cones ancl .

_5ta,1 der w111 also be useful Wlth bx ewers ﬂ*rams,,
“eereals and other granular substances,

An.

annular feeding hopper as 7°, maybe employed .

for feeding the material on tothe cones, with™
a steam heated hollow core 73, forming. the in-
The Suppm t,mﬂ' post.
for the cones will be a steam pipe and. the.
cones will be hollow; aud the pipe will be per-

ner wall of the hopper.

forated w1t11111 the cones for the. clrcula,t:mng |
of steam for heatmﬂ* the, plates and causing -

the escape of any mattels adheung to’ the-;'ga

outer surfaces, and for the same purpose the.

eonnectlons for

shelves will be made hollow and have steam: o
the circulation. of steam

through them, and the rolls P. llkGWISB will

be hollow, and the ends will ‘connect with

95

steam jackets v, Fig. 4, when used for dlymn'..ﬁ'
any substance liable to collect.on them. Thig -
device probably will not be requued in the -
upper and hotter portions of the drying cham- -

ber, where the retarders will be kept so hot.

100

by tlle drying heat as to prevent the material

from stmng,butmll be needed 1n the 10we1 i

cooler portions.

In Figs. 1 and 3 I leplesenb tLe heat mclos-"_'_ |

.1ng Jaeket dwlded into upper, ‘middle and
lower sectmns w, ¢ and 1, by suitable parti-

10§

tions a’, and valves 0’, with .the furnace d
dlscharrrmw directly mto tlle upper sectmn,' |

said furnace being located in close’ proximity
theleto, for the most direct and economical

ITO

application of the greatest heat thereat, where

| the material to be dried enters in the webt,
“condition eapable of a,bsmblmr the greatest

‘heat., |
- From the upper bectmn of the heatmfr,]acket |
the heat products considerably cooled therein

115

will be caused to passdown along the passage - .

¢’, valves 0’, being opened, into the next sec- .

tion @, below, a,nd thence through passage f”,

to the lower section 7, when still - retmnmn‘f
sufficiently high tempelature, and finally will

120

escape ’Ehl‘ouwh the passage ¢', into the chim-

ney ¢% but thme is also an eseape passage h’,

from section z, and a passage ¢/, from section
w, 10 dlseharﬂe the heat pmducts fromeither 123
of them in case it may be required,and to be

‘used also for regulating the. '
passing into the chamber below by means of
The.
passages are located at the lower parts of the

| sections of the heating jacket and the heat

the valves controlling said passages.

pmducts‘ are cmﬁed to ﬂow from above down-

quantity of heat

130
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' :vward +in said sections and in pa,ssmg from one ! drled from the top downward through the .

20

35

air at the t‘eed opening f, and a body of dried

section to another which enables much better
and more positive: control than when. they:

flow upward for the natural tendency being

‘directly upward they pass in the most direct |
~“course to the place of escape when. it is in
-~ that direction, but when the flow is downward
. they set back and fill all the space laterally
"~ before escaping through the passage below.

- 1O

In case the hot products from the furnace

are cooled too much in one or more.of the up-

per sections of the jacket steam heat may be

employed in the lower sections; by the. coils:
e, as before stated, the coil of each section |

having a different source of supply for gag-

ing the temperatures according to the require-

ments in'the dlﬂ"erent sectlons ot the hea,tmfr
jacket. -
In Fig. 1,1 lepresent the drymcr cha,mber

dwlded 1nt0 three sections corresponding with |
the three sections of the ‘heating Jaeket for |

retaining the material a smtable timein each,

~ with an 1ntermed1&te trap 4, into which the

material is to be discharged from the section

above and be temporarily retained while feed-

ing into the section below. In this éxample a

shdm o gate or valve &/, opens and closes the |
passage into the trap from the section above,
~and a similar gate!’, opens the passage and |
regulates thefeed fromthetrapmtothe sectlon_
below. Itwillbeseenthatthegatesk’, which |

are always closed except when dumping the

material collected above, and the body of ma~
terial above and in the trap below prevent
suction of air from one section of the drying

chamber to another which the watery mass
like brewers’. n'ra,m% affords against inlet of

~ material collected in advanceof the dlscha,rge

40

45

25

50

spout g, largely obstructing ingress of air
thereat, the sections of the drymo' chamber

and especmlly those above the lower one may

besubject to partial vacuums of considerable
power which facilitate the work both by
causing more rapid evaporation, and by the

more rap1d removal of the vapors generated.
In this example I represent the crates k', as
arranged to be manipulated by hand for

dumplnn- the material collecting on them into

the traps 5/, from time to time, but any ap-
proved mechanical means of operating them
automatically may be employed if desired.

I am aware that in some driers in which

~ steam is used for applying the heat the steam |

has been first introduced in the upper part

of the heating chamber and conducted down-
ward therein, and I do not broadly claim such

&ppheatlon of heat

I claim— :
1. The combm&tlon inadrierof the vertlca,l

jacketed drying chamber, a furnace connect-
ed with the upper. pOI’thII of the jacket for
applying the heat thereat, escape passages to
cause the downflow of the heat along said

jacket and drying chamber and feed and de-
Ilwery apparatus to- pass the material to be t

drying chamber substantially . as-deseribed.

- 92.-Thecombination in adrierof the vertical -
jacketed drying chamber, a furnace connect- -
ed with the upper. portlon of the jacket for:

70

applying the heat thereto, escape passages to 1

‘cause the ‘downflow of the heat along said -
jacket and dryi ing chamber, feed and dellv-.j-

| ery apparatus to pass the matemal to bedried |
from the top downward through the drying

chamber, and vacuum producmﬂ' apparatus '
connected with said -drying chamber to ex-

cause the downflow of. the heat along said
jacket and drying chamber, traps sepa,ra,tmﬂ

‘haust the vapors substantlally as deseribed.
3. The combination ina drier of the vertical 8o
';jacketed drymfr chamber, a furnace connect-
ed with the upper portion of the jacket for
*'a,pp]ymﬂ' the heat thereat, escape passagesto -
| ecanse the downflow of the heat along said:
jacket and drying chamber, feed and deliv-
ery apparatus to pass the material tobedried
from the top downward through the drying-
| chambers, and partitions and valves dividing
said jacket into two or more sections one f
‘above another substantmlly as-described. .
‘4. Thecombination in a drierof the Vertlcal_.
_];jacketed drying chamber, a furnace connect-
ed with the upper portion of the Jacket for

applying the heat thereat, escape passagesto

05

said drying chamber into twgo or more sec- -

traps, and feed and ‘delivery a,ppa,ratus to

tions one above another; gates controlling the
‘passage of the material into and throagh the =
I00. .
pass the material to be dried from the top
| downward through the drying chamber sub

| stantially as descrlbed |

5. The combination in a dﬁer of the vertwal'

‘jacketed drying chamber, a furnace connect-
ed with'the upper portlon of the jacket for
applying the heat thereat, escape passages to

cause the downflow of the heat along-said
jacket and drying chamber, retarders in said

chamber for obstructing the downflow of the

[1o

material to be dmed and feed and delivery

apparatus to pass ‘the material to be dried
| from the top downward through: the drylnﬂ'- o

chamber substantmlly as descrlbed
6. The combination in a drierof the Vertlca,l

120 - |

shaped order described, and the feed and de-

dried from the top downward through the dry-

ing chamber substantially as descmbe.d

|'livery apparatus to pass the material to be B

125

7. Thecombination in adrier of the vertmal -

jacketed drying chamber, a furnace connecet-
‘ed with the apper portion-of ‘the ;]acket for

applying the heat thereat, escape.passages 13c

causing the downflow of the heat along said .-
Jacket and drymn' cha,mber, tmps separatmw o

oy — . ETer———— |, '
. -, . o -

115 |
jacketed drying chamber, a furnace conneet- = . .-
| ed with the upper portion of the jacket for
-applymg the heat thereat, escape passages
causing the downflow of the heat along said
jacket and drying chamber, retardersin said
drying chamber consisting of rolls arranged
under the inlet passage in the inverted V
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sald drymg chamber into two ot more sec- ‘pass the material to be dried from- the top
tions-one aboveanother, gates controlling the | downward through the drymﬂ' ehmmber sub-—

passage of the: matellal into and thmufrh the Stdntlally as helem set forth.

- traps, retarders in said chamber: consmtmﬂ* of |- | ALLAN MASON
- 5 -a cluster of rolls arranged under the inlet | Wltnesses - |
passage in the inverted V shaped order de- | W. J. MORGALN

scribed and feed and delivery apparatus to n W. B. EARLL.
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