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To all whom it may concern:

pe it known that we, HENRY ADAMS and
HERMANN HKISERT, citizens of the United
States, residing at Baltimore city, in the State
of Maryland, have invented certain new and
useful Improvements in Drying-Furnaces for
Brewers’ Grains and other Substances; and
we do declare the following tobe a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which itappertains to make and use the same.

Our improvements relate to that class of

drying apparatus especially adapted for the ]

treatment of brewer’s grain, malt, wheat or
other grains, with a view to extracting the
moisture therefrom, be it much or litile, with
the greatest possible rapidity and tothe exact
degree desired. | |

Our improvements have for their object to
apply air of different temperatures to the
material to be dried at the different stages of
1ts progress, ag may be found most effective

and beneficial for producing the result de-.

sired. For this purpose we provide a drying
apparatus in which the air supplied to the
material in its different stages may be very
nicely regulated in temperature without nec-
essarily diminishing orincreasing the volume
of the air so supplied.

A furtherimportant object of our invention
18 to conserve and utilize the heat of the gen-
erator to the greatest possible degree, result-
ing in economy of fuel and rapidity of action
of the apparatus. . |

A further object of ourinvention is to make
the apparatus as compact and economical in
construction as possible, consideringits great
efficiency. | | o

With such objects in view our improve-
ments consist in the novel parts and combi-

nations thereof hereinafter particularly set |

forth. | - -

- In orderto make ourinvention more clearly
understood we have shown in the accompany-
1ng drawings means for earrying the same
into practical effect without however intend-

ing to limit our improvements in their useful
applications to the particular construction

which, for the sake of illustration, we have

delineated. | |

| our improvements, taken on the line I—I,

Fig. 3. Fig. 2 is a vertical sectional view of
the same on line 1I—II, Fig. 3. Fig. 3 1s a

| . : )
| horizontal sectional view, the four quarters

of which aretaken respectively uponthe four
lines ¢, b, ¢, d of Fig. 1. Fig. 4 is an eleva-
tion of the apparatus.

Referring to the drawings, A indicates the
fuel chamber of a furnace of which the grate
is indicated at A’. This furnace is prefer-
ably constructed of brick, and lined with fire
brick in the usual manner. Fuel such as coal
is supplied through a hopper A®to the cham-
ber A.

‘B, B are two passages through which the
fuel gases arising from the imperfect or par-
tial combustion in the chamber A, to which a
limited amount of air is supplied, pass up-
ward into the combustion chamber C. The
passages B are partly separated from each
other by a strengthening arch or partition B,
and the lower end of the combustion chamber
C is partly closed by arches C’. Above the
latter arches atmospheric air is admitted to

‘the chamber C through passages D and en-

ables a perfect combustion of the fuel gases
to take place. The air thus admiffed 1is
highly heated preliminarily to entering the
combustion chamber by its passage and cir-
culation through the nptake passages g which
are formed between the walls C* of the com-
bustion chamber and an outer partition C-
These passages are formed on two sides of the
furnace, the right and left in Fig. 1, and at
their upper ends communicate with a periph-
eral passage H which extends horizontally
around the combustion chamber within the

partition C®. With the passage H.communi-

cale a series of downtake passages or ducts
h through which the said air flows and is still
further heated. These ducts /i are formed
upon the opposite sides of the combustion
chamber other than those sides at which the
passages ¢ are situated (the right and left in
Fig. 2) and terminate in the inlet openings
D already referred to. Airissupplied to the
passages ¢ from a duct F which passes
around the furnace from openings K and ex-
tends beneath the lower end of, and commau-
nicates with, said passages. The openings K
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are provided with dampers K’ by which the
ingress of the outside air may be accurately

- In said drawings--Figure 1 is a vertical
sectional view of a drying furnace embodying
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_ P which latter are inclosed between the parti-
tions N’ and the main external walls P’ of |
the furnace. Said mixing chambers may com-
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65 The air-which enters through the opening U?
- U?® passes up through the air chambers V?

2

regulated.. We thus produce what is practi- | and thence over the hood aud into the mix-

cally a regenerative furnace of very efficient

character and one which is especially adapt-

ed for use in a drying apparatus.

From the combustion chamber C the pro-
ducts of combustion pass up the shaft K,
which is also preferably constructed of fire
brick, being exposed to a very high degree
of ‘heat. The shaft X is somrewhat flattened
in form—that is to say two of its sides are
longer than the others, and over said longer
sides the products of combustion are cansed
to pass, being divided into two currents and
deflected downward to the right and left by

‘a cast iron hood M which has adouble-arched

form as best seen in Fig. 1. The hot gases
thus deflected pass downward through verti-
cal passages N which are formed upon each
side 'of the shaft K by external fire brick
walls N’. The passages N at their bottoms
communicate by horizontal openings Q with

flues Rthrough which such part of the heated

products of combustion as it is not desired
to use for the purposes of drying may pass
directly out of the apparatus. Such direct

passage of the gases may beentirely,or partly
‘checked by dampers R’ applied at suitable

points, for instance across the openings Q.
O, O are openingsformed through the walls

N’ and furnish means of communlcatlon be--

tween the passages N and mixing chambers

mmunicate with each other at their upper ends
over the hood M, where they are inclosed by
the top arch P? of the furnace.
~ We will now describe the means for intro-
dneinn‘ and mixing outside air, in the desired
proportwn a,r:cordmfr to the Substance to be
treated with the said gases or products of
combustion.

U7, U? U2 are openings through the front
and rear furnace walls, thmugh which out-.
8ide air may be introduced and Whlch are
controlled by dampers .

V’, V’indicate front and rear air (,ha,mbels
which are formed next to the front and rear

their lower ends with the openings U”.

a8 best seen in Flg 2. DBetween the par-
1;1t1011 v and walls ¢” are formed external air
chambers V? which communicate with the
openings U?and U3 Theairentering through
the openings U’, unless otherwise dlrected as
heremafter explained, passes up through the

chambers V’ and along the highly heated |

walls N’ of the shaft K, “thence over the up-
per ends of the part1t1ons vand into theouter

air chambers V% thence over the hood M, and

thence down into the mixing chamber P where
it -mingles with the products of combustion.

F
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ing chambers in a similar manner.
V3 are openings from the air chambers V'’
directly into the passages N which openings

ara controlled by suitable dampers v°.

W, W indicate horizontal air passages ex-
tendmn- fromthe lowerendsofairchambersV’

]G

along the sides of the furnace outside of the

walls (Pand within the main wallsP’. These
passages W receive air from the openings U’

and deliver it through downwardly extending
passages w and openings S? into the drying
chambers hereinafter desecribed.

The inner
and outer furnace walls are connected by a
horizontal partition W', throngh which are
formed vertical passages X through which
cool or slightly warmed atmospheric air may
pass. into the lower portions of the mixing
chambers P.

T, T/ indicate the drying chambers -con-
structed, one or more at efwh side of the fur-
nace and contiguous fo a mixing chamber P,
with which they communicate by o'p'enings
S’, §? through the walls P’. These openings
are controlled by suitable dampers s. T'he
grain or other material to be dried is depos-
ited in a suitable hopper ¢ formed at the top

of the drying chamber, whence it 1s fed by a
screw ¢’ through an opening ¢ into the cham-

ber.
Referring to the chamber T, Y’ is a trav-

eling belt or apron preferably of reticulated
material which passes overa roller ¥ beneath
the opening ¢%, thence outward over a roller
y' a hittle lower than the former, thenee in-
ward and downward over a roller Y* ) and S0
on in a zig-zag path over rollers %3 %%, 95,
making as many traveling supporting bhelveq

of the apparatus. From the rdller 1° the
upward to the roller y, making an endless
convever, which however does “not support
the material constantly but at intervals duar-
ing its downward passage through the cham-
ber Y2 is a similartrave lmgapmn arranged
in a zig-zag manner substantially pa’r&llel
with the first apron and adapted to alternate
with the same in carrying the material to be
dried, as clearly indicated in Fi ig.
second apron is carried by rollers z’/, x* 22 a*
and 25 The aprons are driven by pulleys on
the ends of the shafts of certain of the sup-
porting rollers and outside of the drying
chamber.

Referring to the chamber T/, Y? indicates

an inclined secreen of retlculated material, a

series of which screens, one below the other,
is arranged in the drying chamber in such
manner that the material to be treated will
pass through the opening #* to the upper end
of the uppermost sereen, thence along said
screen and to the end of the next screen be-
low, and so on until the bottom of the cham-
ber is reached. The materialisagitated and

|
for the material to be dried as may be de-
sired, or.as may be permitted by the helght'

of the shaft K and which communicate at |

Said

air chambers are inclosed by partitions v
_ whlch join the front and rear furnace walls

apron passes to a guide roller y°® and thence
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paratus R2 _
stant current of heated air, tampered at dif-
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its passage along the screens Y?® facilitated
and hastened by any suitable movement of
the screens. |

The dried material is delivered at the bot-

tom of the drying chambers to conveyers &

by which it is carried laterally to the exterior
of the apparatus.

Through the outer wall T? of the drying

chambers are formed air-exit openings 2/, 22,
2% which communicate with a series of air
boxes or trunks 7Z’, Z°, 7Z3. 'The latter com-
municate with independent stacks or chim-
neys Z* having dampers 2. R’is an airbox
or conduit connecting the upper ends of the
flues Z* and R with an exhausting fan or ap-
By this latter a strong and con-

ferent pointsin the manneralready described
by the admixture of external air, is kept up
through the various passages and fluesof the

- this means a forced draft can be given to the
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furnace of any desired degree of force and
the maximum heat derived from it in a given
time, care being taken not to make the draft
so rapid as to withdraw the combustible gases
before they are entirely consumed.

The extent to which the exhaust apparatus
draws on the furnace will depend upon, and
can be diminished by the admission of outside
alr as hereinbefore desecribed. |

We have thus produced a drying apparatus
which, considering its great capacity, is most
compact in arrangement and rapid, efficient,
and economicalin operation,and the action of
which in all parts is completely under control.

The aprons Y’, Y?are each provided with a
series of brushes Y4 These brushes are situ-
ated just at or immediately after the points
in the travel of the aprons where they cease
to convey the material, and we thus insure
that immediately after each carrying portion
of an apron has deposited its load it shall be

efficiently cleaned so as to permit the free

passage of drying air and access of the latter
to those portions of either apron which are
loaded with material to be dried.

z° Indicates doors through which access may
be had to the drying echambers T, T/ for the
purpose of adjusting, repairing or removing
the sereens or aprons.

Having thus desceribed ourinvention, what
we claim is—

1. In a drying apparatus, the combination
with the drying chambers of the furnace hav-
ing the combustion chamber and filue K, the
mixing chambers P intermediate between
said flue and the drying chambers, means for
directing the products of combustion from
sald flue into the said mixing chambers, and
the air heating chambers sitnated at the other
sides of the said flue K and communicating
at their upper ends with the said mixing
chambers, and openings for delivering the
mingled air and the produects of combustion
from the said mixing chambers to the drying
chambers, substantially as set forth.

2. In a drying apparatus the combination

of a furnace, air passages therein and exter-

nal to the combustion chamber, communica-
tions from said passages to the combustion
chamber for supplying heated air to the lat-
ter, a shaft K for the products of combustion,
air chambers at the sides of said shaft, mix-
ing chambers at the other sides of said shaft,

70

75

means for directing the air from said air

chambers and the products of combustion
from said shaft into the mixing chambers, and
drying chambers communicating with the
mixing chambers, substantially as set forth.

3. In a drying apparatus the combination

of a furnace having the shaft K and mixing
chamber P, the arch or hood M for directing

the products of combustion from said shaft
to the mixing chamber, means for conduct-
ing fresh air over the top of said hood to the
mixing chamber, and a drying chamber com-
municating with the mixing chamber, sub-

stantially as set forth. |

4. In a drving apparatus a furnace having
the combustion chamber C, air passages F, g,
H and A formed in the walls of the furnace
and communicating with the combustion

chamber for delivering fresh air thereto, the

descending passages N for the products of
combustion and communicating with the com-
bustion chamber, a drying chamber having a
communication with said passages N, air
chambers in the walls of the furnace for re-

ceiving and heating fresh air and also com-

municating with said drying chamber, and
means for causing a movement of the air and

gases through the furnace and drying cham-

ber, substantially as set forth.

5. In a drying apparatus the combination
with a drying chamber or chambers, of a fur-
nace adapted to deliver heated air thereto,

said furnace being provided with the com-
bustion chamber C, air passages formed 1n

the walls of the furnace and communicating
with the combustion chamber for delivering
heated air thereto, the shaft K leading from
said combustion chamber, a deflecting top
above said shaft, passages N outside of said
shaft, lues R communicating with said pas-
sages N, mixing chambers adapted to receive
the products of combustion from said pas-
sages N, and means for supplying atmos-
pheric air to said mixing chambers, the mix-
ing chambers being in communication with
said drying chambers, substantially as set
forth.

6. In a drying apparatus a series of alter-
nate oppositely inclined reticulated surfaces
for supporting the material to be dried, and
air heating and directing means for supplying
heated air laterally to said series of surfaces
so as to operate both upon the bottom and
upon the top of said material, and exhaust-
ing appliance for drawing the drying air lat-
erally through said reticulating surfaces and
the material thereon, means for moving said
surfaces to facilitate the passage of the air
therethrough, and brushes situated at those
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pointé of said surfaces where they cease to | exit openings at the other side of the aprons,
support the material, substantially as set ]| substantially as set forth.

forth.. | In testimony whereof we affix our signa-
7. In a drying apparatus the combination, | tures in the presence of two witnesses.
5 In a chamber, of two parallel independent | HENRY ADAMS
aprons, each apron being arranged with op- | | . HERMANN EIS]ﬁRT. |

positelyinclined or zigzag portions, independ--

ent sets of rollers supporting said aprouns, air | Witnesses:

supply openings in the chamber opposite the M. M. GOWANS,
1o inclined faces of one of said aprom® and air | H. N. Low.
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