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CUNITED STATES PATENT OFFICE.

GODFREY ENGEL,

OF BALTIMORE, MARYLAND, ASSIGNOR OF ONE-HALF TO
THEODORE H. KRAFT, OF SAME PLACE. -

'APPARATUS FOR DRYING BONE-BLACK.

SPECIFICATION forming part of Letters Patent No. 438,577, dated October 14, 1890.
Application filed May 19,1890, Serial No, 352,328, (No model.) |

To all whom it may concern:

Be it known that I, GODFREY ENGEL, of the
city of Baltimore,in the State of Maryland,
have invented certain new and useful Im-

5 provements in Apparatus for Drying Bone-
Black in Sugar-Refineries; and I do hereby
declare that the followingis a full and exact
description thereof, reference being had to
the accompanying drawings, and to theletters

1o of reference marked thereon, making a part
of this specification.

My invention relates to apparatus for dry-
ing the char or bone black which has been
used for the filtration of the sugar-liquor in

15 asugar-refinery or other like wet material,and
has for its object to produce a simple etfect-
ive apparatus for the purpose. |

It consists in the combination and arrange-
ment of the several mechanical devices which

2o are embodied in the construction of my im-
| proved drier,as hereinafter described and
claimed.

- In the accompanying drawings, Figure 1 1s

a side elevation of the drier, partly in longi-
tudinal section,in line x x of Fig. 2, the gas-
fluesand deflecting-plates being removed with

the exception of a few at each end thereof.
Fig. 2 is a vertical section in line v 4 of Fig.
1 through two of the gas-flues; Fig. 3, a simi-

30 lar section in line z z.of Fig. 1 through one
-of the drying-spaces between the gas-flues;
Fig. 4, a detached view in perspective of one
of the deflectors; Fig. 5, a cross-section in line

2

v v of Fig.4, and Figs. 6 and 7 similar sec- |

35 tions illustrating modifications therein.

| Similar letters indicate like parts in the
several figures. .

" The entire apparatus is supported by and
upon a metallic frame-work, which consists
- 40 of the pillars A A at the four corners and
the intervening flanged connecting-beams B
B B’ B’ at top and bottom thereof. The up-

per beams B B serve to uphold a hopper C,

constructed of plates which are arranged to

45 converge centrally from the sides and ends

of the frame,leaving a central opening in the

bottom of the hopper extending nearly the
length thereod.

An inverted-U

-shaped flue D 18 fitted to

|

bottom of the flue D.

extend longitudinally centrally within the go
opening in the bottom of the hopper and to -
form a longitudinal partition therein. - LT'his
partition-flue D is supported independently

of. the hopper upon the end plates of the ap-
paratus and terminates at oneend ina flanged

pipe D’ to communicate with a discharge-
flue, its opposite end being closed by a blank
flange or other form of cover, which will per-

mit it to be opened for cleaning purposes.

Two longitudinal distributing-flues E E’
are provided immediately beneath the hopper
C and at a suitable distance below it to ex-
tend the length of the frame, said flues being
inclosed in a casing which is triangular in
cross-section, (see Figs. 2 and 3,) and whose
peak is central under the upperflue D. The
flues E B’ are separated within the casing by
a centrallongitudinal partition-plate Y. The
one flue E connects at one end and the other
flue B’ at the opposite end of the frame with
conducting-pipes E? through which hot air
and the products of combustion from any
suitable furnace are supplied thereto.

The inclined top plates ¢ a’ of the distrib-
uting-lues E K’ are transversely slotted at
regular intervals, and an independent hot-
air or gas flue F, preferably made of a single
casting, is fitted vertically over each slot. The
lower open end of each hot-air or gas flue E .

O
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is beveled to adapt it to the inclination of
the plate ¢ upon which it rests,and so much
b of its upper end as extends undertheopen-

ing in the hopper is closed, the remainder ¢

of said upper end being adapted to connect
with a corresponding transverse slot in the

~ An open central circulating space orcham-
ber G is left between the two sets of flues E
and E’, mounted upon the inclined plates a
and ¢/, and the upper open ends ¢ ¢ of the
flues are made toinclineinwardso as o meet
above this space under the flue D, as shown
in Fig. 2, and afford it support. -

The detachable vertical hot-air or gasflues
F I are secured by means of lateral flangesd 95
d, which are formed on either side of each of.
the slots in the plates a o/, upon which said
Aues rest,so astoseverally embrace the lower

Q0
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ends of the flues placed over the slots,
1n connection with a transverse flange ¢, in-
tersecting theouter ends of said lateral flanges
d d along the edge of the plate ¢ ora’. The
outer ends of the lateral flanges d d are ex-
tended out far enough beyond the foot of
each flue I¥ when the flueis in its vertical po-
sition to leave a recess between it and the
transverse flange ¢, and a loose block H 1s
fitted in said recess to lock the fluein its ver-
tical position, as shown in Figs. 1 and 2. By
the removal of the block I from the foot of
any one of the vertical gas-flues I the lower
end of the flue may be slipped forward far
enough to loosen and detach its upper end
from its connection with the upperflue D and
allow it to be readilyremoved from the frame

1Independentlyof theremaining vertical flues.
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Kach vertical flue F is formed with a uni-
form series of lugs 2 2 upon its outer lateral
faces to serve as supports for a series of de-
flectors J J, adapted to be placed thereon.
These deflectors are preferably V-shaped in
c¢ross-section, as shown in Higs. 1, 4, and 5, or
arched in cross-section, as shown in Iig. 6,
and are made of a length equal to the width
of the vertical flues I K, and they may also
be formed with a flat base, as shown in
Fig. 7. "The ends of each deflector are con-
structed of plates f f, cast in one therewith
and inclined inward toward the divergent
edges of the body thereof. These end plates
are of a width equal to the distance between
the vertical gas-flues I¥ F, so as to admit of
resting for suppmt upon the lugs21. Theex-
treme distance between the two lower edges
of each deflector is less than the width of its
end plates f f, so that when the deflectors are
inserted between the gas-flues If F to rest one
above the other with their end plates upon
the lugs 2 2 and their peaks upward an open-
ing 1s left for the descent of the char between
each of said lower edges and the face of the
proximate gas-flue. When the deflectors are
thus fitted in position in the drying-spaces
between the gas-flues, the inward inclination
of their end plates f /* permits a free circula-
tion of the outer air under the lower edges of

sald end plates into the spacesthrough whlch
the char descends, as well as over the upper
surfaces of the deﬂeeting—pl&tes and out into
the central circulating-chamber G, as indi-
cated by the arrows in Fig. 3, while the longi-
tudinal angular space under each deflector
forms also a direct passage from the outer air
into sald central chamber.

The two ends of the drierareclosed by cas-
ing-plates L. L, terminal spaces N N being
left between said casing-plates and the end
as-flues on each side, these terminal spaces

being closed laterally by side plates M M.
The terminal space thus formed at that end
of the drier which is under the closed end of
the upper horizontal gas-flue D is fitted with
a discharge-opening N< as shown in Fig. 1
and by dotted lines in Iig. 3, and communi-
cation is established by means thereof be-

438,577

each ! tween said discharge-flue and the central

space or chamber G (see Figs. 2 and 3) left
between the inner ends of the vertical flues.

Within the terminal circulating-spaces N N
a series of parallel slats p p are fitted adja-
cent to the outer face of each of the gas-flues
I' ' and parallel therewith, these slats being
supported at each end and severally inclined
toward the face of said lugsz 1, as 1llustrated
in Kig. 1. |

Latoral oate-plates S S are secured hori-
zontally a,tmmst the ounter faces of the gas-

flues I I just above the lower ends thereof,q

to inclose at said lower end the drying-spaces
between the flues in which the deflectors are
fitted. These gate-plates are supported by
bolts ¢, (see Fig. 1,) passing through vertical
slots theleln mld which are ser ewed into the

- gas-flues, the slots permitting of a vertical ad-

justment of the lower edge of the gate to and
from the inclined plates « or a’, so asto leave
more or less of anopening under the gate for
the discharge of the dry bone-black from the
driers.

In the operation of the drier the produets
of combustion or hot air and gases from a
suitable furnace are admitted through the
pipes E? E* to the horizontal distributing-flues
E E’, from which they pass npward through
the narrow vertical gas-flues I If to the up-
per horizontal flue D, by which they are dis-
charged from the apparatus. DBy this means
the vertical gas-flues and the intervening
spaces in which are fitted the deflectors J J
become highly heated. 'T'he wef.char or bone
black taken from the sugar-refining vessels 1s
placed in the hopper C and, dropping through
the openings in the bottom thereof on either
side of the flue D, fall upon the upper deflect-
ors J J in each dr ying-space and, passing
down the inclined faces of the deﬂector.s, drop
from the one to the other through the open-
ings left between the lower edge of each face
and the face of the approximate gas-flue.
bone-black is thus carried by its gravity in a
thin sheet or layer in close proximity to or

~contact with the hot outer radiating-surfaces

of the gas-flues and slides from one deflector
to another over openings, through which cur-
rents of air admitted from without the appa-

ratus and passing under the end plates f f of
the deflecters are constantly passing, said
currents being drawn through and under the
deflectors from their outer ends into the cen-
tral space or chamber  between the inner
ends of the gas-flues I F¥, and from thence to
the terminal circulating-space N at one end

~of the apparatus and out through its dis-
charge-pipe at N-.

The wet bone-black is
thus subjected first to the lowest temperature
in the apparatus, and is gradunally carried to
thelower hottest portion thereof,whence, slid-

‘ing down the inclined plates a «/, it is dis-

charged, fully dried, out underthe gate-plates

'S S on each side into the receptacle arranged

below the outer edges of said inclined 1)1ate's
a o’ to reeceive it.
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The inward inclination of the ends f f of
the deflectors J J prevents an escape of the
bone-black thereat, and yet allows free in-

gress of air under them, and theinclined slats
5 p p at each end of the drier prevent a waste

of the bone-black into the end circulating-
spaces N N.

I claim as my invention—

1. The combination, in a char-drier, of the
upper and lower parallel horizontal hot-air or
gas flues, the series of intermediate detach-
able vertical flues connecting the one and the
other, the hopper mounted above them to com-
municate with the drying-spaces between the
vertical flues,the circulating-chamber commus-
nicating with said drying-spaces, a discharge-
flue connected with said circulating-chamber,
and deflectors,substantiallyasdescribed, fitted
in sald drying-spaces, substantially in the
manner and for the pturpose herein set forth.

‘2. The combination, in a char-drier, with a

~ vertical char-drying space, of a series of su-

30

perimposed deflectors fitted in said space, each
formed with inwardly-inclined end plates
having openings to communicate with the
angular space under the inclined plates of
the deflector, substantiallyin the manner and
for the purpose herein set forth.

3. The combination, in a char-drier, of the
two series of vertical hot-air or gas flues, the
two parallel horizontal distributing-flues hav-
Ing laterally-inclined transversely -slotted
top plates upon which the gas-flues are fitted,

with an open circulating-space between the |

l-

two series, the npper horizontal discharge-flue
having a transversely-slotted bottom plate to
which the upper ends of the gas-flues are con-
nected, the hopper mounted above said upper
flue to open into the vertical drying spaces
between the gas-flues, the deflectors mounted
one above the otherin said drying-spaces and

having inwardly-inclined ends, end plates in-

35
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closing terminal chambers at each end of the -

drier communicating with said circulating-
space, and a discharge-pipe connected with
one of said chambers, substantially in the
manuner and for the purpose herein set forth.

4. In & char-drier, the combination, with the
vertical gas-flues having char-drying spaces
between them and inclosing a central circu-
lating-chamber communicating with an outer
discharge or exhaust pipe, the supporting-
plates for said flues, the upper discharge-flue
communicating therewith, and a hopper com-
municating with the drying-spaces, of deflect-
ing-plates arranged in said drying-spaces with

45
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intervening air-channels communicating with

the central circulating-chamber, substantially
in the manner and for the purpose herein set
torth. |

In testimony whereof I have signed my name
to this specification in the presence of the sub-

seribing witnesses.
GODFREY ENGEL.
Witnesses:
JNO. D. LIPSCOMB,
THEO. H. KRAFT,
WM. H. JONES.
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