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JOIIN O. DONNER, OF RAMSEY NEW. JERSEY ASSIGNOR TO T AMERICAN.
| | SUGAR REI‘INING COMPANY, |

OI‘ NEW YORK N Y.

APPARATUS FOR DECARBONIZING BONE-BLACK

SPECIFIC.&TION formmg part of Letters Patent No 585,658, dated J uly G, 189‘?
Applma,tmn filed Januar}r 14, 1897 Serial No, 619, 167 |

(No model. )

To all whom it Maiy CONCET i+

be it known that I, JoaxN O. DONNER of
Ramsey, New Jersey, h.:we invented certain
Improvements in the Art of Decarbonizing

Bone-Black, of Whlch the tollowing is a speci-

fication. -
A certain portion of or ﬂ‘a,mc matler taken
up by bone-black when employed for filter-

ing sugar liquor is carbonized in the process.

of rewwﬁca,tlon and thus charges the parti-

- cles of rebumed black with an excess of car-

~ bon.

- 20

R

of carbon.

It is the ob,]ect of the plebent mventmn t0
secure the systematic removal of this excess

result is secured consists in subjecting all the

particles of bone-black to uniform conchtmns
of suitably high temperature and environ-

ment with asu 1ta,ble quantity of oxygen. The
example of appar atusadapted for thispurpose

herein shown and described and forming a

part of the invention consists of a fmnace-—

_ehamberheated,preferably,by sas-flamesand
containing a circularly- mranged group of

parallel horizontal tubes inserted at their
ends through disks affixed to a central hori-

- zontal drwmfr shaft rotated at prescribed

30

- chambersat the opposite ends of the furnace-

35

40

~speed from a source of motion outside the

furnace. The two disks form parts of the
end walls of the furnace-chamber and also
corresponding parts of the walls of two air-

chamber, one the feeding-chamber and the
other the dlseharﬂ'e-ehamber
the tubes projecting into the feeding-cham-

~ber are closed, but adjoining its clos’ed _ends

each tube is provided with an opening inthe

palt of its shell most distant from the driv-.
Ing:- -shaft, through which opening bone- black

is fed into the tube and air is drawn from 1it.
Kach tube has interiorly afiixed to it a spiral

- blade or'blades having the general character-

45

1stics of serew conveyers.

By means of suit-
able devices a prescribed quantity of black

which i1s to be decarbonized is fed into each

tube as it passes the vertical plane in trav-

ersing the upper part of the feeding-chamber.

‘The spiral blades in the tubes pitch in such
directions thatthesn ceessive charges of black:

50 fed into them as they traverse the top of the

Themethod by which the desired

the feedin n‘-chamber
fion showmn' the dlseharn'e chamber..
1S a transverse vertical sectlon taken throuah

‘dotted line v 7 on Fig. 6.

The ends of |

‘bustion - chamber o'. Air
through the inlet-port a?, provided with the
‘damper a®, in part for the support of com-

‘ucts of comb ustion.

| feeding - chamber tumble along the Spll.:tl '

paths affm ded for them as the cage of tubes
revolves until they are chscharﬂ'ed from the

ends of the tubes which pr o;]ect into the de-
livery - chamber.. The heating-chamber is

appropriately rewulatmw the gas-flames.
means of an eYha,us’r fdﬂ in a flue connected
with the feeding-chamber a current of air is
drawn into Lhe discharge - chd,mber ‘thence

through the tubes into aud from the feedm o

ehd;mbel the quantity of air thus drawn
through the tubes being regulated either by

varying the speed of 10ta,131011 of the exhaust-
fan or by regulating the area of the port
ﬂllOll”‘]l which air is admitted into the de-

55
| maintained at any desired tempemfmre by =~
By =

6o

liver y-—chamber or by ‘rhe employment of both

“expedients. - |
The accompanying dr&wmﬂ*c; illustrating

the apparatus, are as follows, na,meI}
Figure 1 is-a central lonﬂlbudmal vertical

sectmn Fig. 2 is an end elevatmn showing

Fig. 318 an end elem-

the plane indicated by the dotted line « « on
Fig. 1. Fig. 5 is a transverse vertical sec-

Fig. 4

70

75

tion taken throuﬂ‘h the plane indicated by the

Fig. 6 is a vertical
section taken thtoucrh the pl.cme 1ndlea,ted by
the dotted line z z on Fig. 5. Figs. 7

and 1ts appurtenances.

The apparatus embraces a f urnace A pref-
erably heated by gas. The gas-supply cham-
ber ¢ 18 situated beneath one end of the com-
1s 1ntroduced

bustion &nd in part for mixture with the prod-

chamber the products of combustion and any

30

, S, a,nd'ﬁ |
9 represent details of Lhe Vlbmtmﬂ* chaa ger

From the combustion-

alr mixed therewith flow through the passage

a* into the heating-chamber b from which

they are ulti mately discharged- mto the flue

b of the chimney b%.

Within the heating- chamber b is. the rotat-
ing system c of pamllel decarbonizing-tubes,

95

armnﬂed equidistantly from each other .[Lt"'

hke radlal dlstances from the shaft . A

IOO
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disk e, affixed to the shaft d, constitutes a
portion of what may for present convenience

be called the ‘‘front” end of the heating-

chamber 0, and a similar disk £, likewise af-
ixed to the shaft d, constitutes a portion of
the opposite or rear end of the heating-cham-
ber 6. The disk eis a part of the partition

- separating the heatmmchamber b from the

{10

feeding-chamber ¢/, while the disk fseparates
the heatmﬂ' chamber b from the discharge-

chamber f

l‘he shaft d extends through the chambels

b, ¢, and f’, and has its rear end bearing in

20

“drieal shell

25

30

: 4o

“erected upon the top of the.pier d-

the box d’, erected upon the top of the pier
?, and its front end bearing in the box 3,
Affi Xed
to the shaft d is the worm-wheel d°, meshing
with the rotating worm % by means of Wthh
the shaft d with the dlSk% eand f are 1otated
at a prescribed rate.

The decarbonizing-tubes are alike in con-
struction. Kach conslsts of a hollow ¢ylin-

ing-chamber b, and ettendmo thmucrh and
affixed to the disks e and f.

Within the shell g and affixed thereto is a
screw conveyerqg'. . Thefront endofthe tube

which projects mto the feeding-chamber ¢, is-

closed by the head ¢*, adjoining which is an

opening in- the shell provided with the flar-

1ng hopper ¢°, which extends from the tube
in a direction radially outward from the shaft
. The rotation of the shaft d imparts to
each tube an orbital motion in the direetion
indicated by the curved arrow ¢, and hence
during each rotation of the shaft d each tube

| makes one revolution upon its own geomet-
. rical axis.

- While each hopper g% is tmvels-
ing the upper part of the feeding-chamber ¢’
111@1@ isfed into it from the Vlbratmw charger
h a prescribed quantity of bone-black whwh

falls to the bottom of the space between the

~adjacent convolutions of the serew conveyer,

45

from which the char oer is transferred into
the next adjoining space between the convo-
lutions of the secrew by the time the shaft d

has completed a revolution, and thus again

caused the hopper g8 to tr avel se the upper part
of the feeding-chamber ¢e’.

of bone - blaek are introduced through 1;116
hopper ¢® and are progressively trausfelred
from the front end of the tube to the rear end,

- from which they fall into the discharge- -cham-

55

6o

ber f' and are delivered therefrom through
the discharge-spout /. = 'The charger  is con-

structed wu;h downwmdly converging side
walls 2" A" and with end walls 72 R?, whlch at

the top and bottom are curved concentr ically

by its. trunnions 72 A8,
curved cover it at the top of the charger is
provided with the feed-slot 7’
arm 15, attached to one of the trunnions h3,

tends to r ock the charger into the position in
which. 1t is lepresented in Kigs, 5, 7, and 8,

in which position the contents of the char ger

g, extending through the heat-

18 at the time in‘operation.
-eontinues its rotating motion the pin 7 is at
‘the appropriate time permitted to ride down
the incline 2° of the cam-bar 7. under. the in-

By the continued
revolutions of the shaft d suceessive charges |

A weighted

fall through its open lower end into that one
of the hoppers ¢° which is at the time travers-
ing the upper part of the feeding-chamber ¢'.

A number of suitably-curved cam-bars 7,
equaling the number of tubes are equidis-
tantly affixed to the disk e. After each hop-
per has moved far enough a,lono' the upper
part of thefeeding- ehambel e'to h&ve recewed

the contents of the charger the riser 4 on the -

adjacent cam-bar engages and rocks upward
the crank-pin jon the ]atemlly extendingarm
7" of the bell- crauk levery?, pivotally supported

by the bolt 7%, secured to a standard er ected

upon the top of the feeding-chambere’. The
upwardly-extending arm j‘1 18 thereby made
to sway 1a,tem11y A pin 7°, near the extrem-

- 1ty of the arm 7% engages a slot in the lever

7%, which is affixed o one of the trunnions of
the vibrating charger. By the motion thus
communicated the -cha.rger- 1s made to vibrate
from the position in which it is represented
in Kig. 5 to the position in which it is repre-
sented in KFig. 9, in which, as will be seen, the
feed-slot 727 is br ought intovertical alinement

_with the mouth of the spout /o, while the lower

open end of the charger is swung over the sta-
tmnaly shield /. The upper end of the lever
7° is bifurcated and its motion in either direc-

| mon 1s arrested by the collision of its prongs
77 or 5° as the case may be, with the stop-pin

7% Duunﬂ* the deseribed motion imparted

by the cam-bar 2 the weighted arm is swung
“upward from the position- in which 1t is rep-
' resented in solid lines in Fig. 7 to the posi-

70

75
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tion in which it is lepresented in dotted lines

-1n the sald figure.

~T'he charger is retained in the po&tmn in

~which 1t is represented in Fig. 9 so long as
:the pin 7 remains in enﬂ*&wement with. the

og

concentric portion ¢ of the cam-bar, which
P

As the disk e

fluence of the weighted arm /% by the fall of

which the cllarwer h is swung into its dis-
charging posmou which is repxesented in
Figs. 5,7, and 8.

" Bone- black is supphed flOIIl the bin &’ to
the spout £ at an appropriate rate by suit-

ably elevating the gate k° It will thus be
perceived that the operation of successively
feeding prescribed charges of bone-black to

‘the decarbomzmw-tubes 18 performed -auto-

matically.
The feeding-chamber ¢' is cylindrical in

form and is erected upon theend wall of the
fuarnace outside the disk e.

| periphery of the feedmﬂ‘-@hambel 18 pertfo-
with the axis of vibration afforded the charger:

T'he concentr 1cally- |

At the top the

rated to admit the mouth m of the funnel m/,
into which the bone-black is delivered fr om

the charger /-and by which the black 1S con-

ducted to that one of the hoppers ¢® which is

at the time-tr ﬂVBISlI]ﬂ' the upper part of the

feeding-chamber ¢'. Any bone-black which
may dmp to the bottom of the feeding- eham-
ber e’ will be scooped up by the hoppels g*

110
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' whlle they are traversing the lower pa,lt of

the feeding-chamber. To enable the hop-
pers to perform this function, they are e.f:L(,h

provided with the inwar dly tm ned ﬂanne g*,

as shown.
-~ An a,11 exhaust fan n is eonneeted by the

~ pipe n’ with the feeding-chamber ¢’ and is ro-

10

.

20

- temperature of the heating-chamber.

tated at such speed as may be required for
the purpose of drawing air through.the de-

ealbomszr-tubes mto ﬂ,nd fr om the feedm o-
chamber &', |

JTor the pur pose of regulating the quantlty
of air which may be dmwn thr ough the de-
carbonizing-tubes the end wall of the dis-
cha,l oe- chamber 7" is provided with apertures

, adapted to be wholly or partially closed
by the adjustable dampers n® nd.

- A pyrometer of any suitable kind is placed

“within the heating-chamber at any conven-

ient point for the purpose of indicating the
In
case the temperature in the he&tm g-chamber
rises too high more or less cool air is admit-
ted throu Wh the inlets o in the rear end wall

of the fumace provided with the adjustable
The portion of the shaft d which
‘is within the heating-chamber is preferably

dampers o’

-~ 1made hollow and commumeates by the aper-

30

- the hollow portion of the shaft d, which has
~ the tendency to prevent that portlon of the

35

' perature of the heating-chamber may be va-.

AR

90

gy

: 6o

- successively introducing into

tures p with the feeding-chamber ¢’ and by
the apertures p’ with the discharge-chamber
Jf'. Hence when the exhaust- fan 7 is in op-
eration a current of cool air is drawn through

shaft from becoming overheated. |
It will be seen that in operation the tem-

ried as required by appropriately altering
the supply of gas into the gas-chamber « the
quantity of air admitted thr ough the inlet o2

for the support of combustion in the combus-
tion-chamber o, and, if necessary, by admit-
- ting cold air thr 011011 the inlét-passages 0 In

the rear end wall of the furnace.
It follows that the two necessary factors in
effecting a prescribed partial decarbonization

of the bone-black under treatment—to wit,

first, the temperature to which the bone- black
is subjected, and, secondly, the quantity of
oxygen with Wthh the bone-black is envi-

| .1oned while under treatment—-—ave pelfeetly
- under control.

What is claimed as the invention g —
1. Anapparatusfor partially decarbonizing

bone- black, comprising a heatlnmehambm,'
means for hea,tmﬁ and controlling the tem-

perature in said chamber HE:! romtmﬂ‘ system

of decar bomﬂnﬂ‘-tubes arranged ar ound and |
at like radial dlst‘mees from a rotating shaft

which constitutes their common axis of or-
bital revolution within said chamber; screw
conveyers fixed within said tubes; me@ns for
ecach of said
tubes prescribed charn"es of the material to be
treated therein; and means for establishing
and eonmollmﬂ* currents of air through smd

tubes Wllel eby during the orbital 161?0111131011

of each of said tubes the said material will be

made to progressively tumble along the con-
volutions of the screw conveyerfrom the part
of the tube into which said material is fed to

the part of the tube from which said material -

is discharged after having been subjected to
pr escribed conditions of tempel ature and en-

75

vironment with the oxygen of the air.
2. Inapparatus for partially decarbonizing
bone-black comprising a heating-chamber to-

gether with a feeding - chamber and a dis-

| chmﬂ e-chamber arran ﬂ'ed at opposite ends of

the said hea,tmn‘-ehamber means for heating

‘and contr 01111:10' the temperature 1n said heat-
ing -chamber; a rotating shaft extending

through said chamber S, and means for rota,tmﬂ'

sald shaf t; disks afﬁxed tosaid shaftand form-
ing portmns of the end walls of said heating-

chamber; a system of decarbonizing-tubes,
prowded with interiorly-fixed serew convey-

ers, and grouped around said shaftand having -

theu opposite ends affixed to and prOJechn*

through said disks into said feedmﬂ'—chamber'
and mto sald discharge- chamberlespectwelv |
. each of said tubes prowded at one end with

30 |

Qo

a feed-opening adapting it to receive a pre-

‘seribed charge of material to be treated at a
prescribed sta e. In each of its successive

traverses of the upper part of said feeding-
chamber and adapted at its opposite end to

eonnected with said feeding-chamber, and air-
inlets provided with dampers for admlttmo

3. In an organized apparatus for partially
decar bomzmﬂ* bone-black containing a rotat-

ing system of decarbonizing-tubes ar ranged.
wwhm a heating - eha,mbel and projecting

therefrom into a feeding-chamber; hc:-ppers

affixed to the parts of sald tubes pw,]enetmu*-

into said feeding-chamber, each of which hop-
pers is p10V1ded upon one of its edges with

an inwardly-turned flange for the purpose of
enabling the hopper to. act as a scoop during

its traverse of the 1ower part of said feedmm
chamber.

4. In an organized a,ppamtus for pmﬂually

05

‘progressively discharge its contents into said
‘discharge-chamber; an exhaust-fan suitably

100

alrintosaid discharge-chamber, Substantmlly |
‘as and for the purposes set forth.

1(:;5

IIO

II5

decarbomzuw bone-black containing a rotat-

ing system of decarbonizing-tubes arranﬂ*ed

ing charger, provided at the top with a feed-
opening ad@ptmﬂ* it, when occupying one of

its extreme pomtmns to receive a charge of

bone-black from a suitably-arranged spout;

‘a system of levers adapted to be actuated by

within a heating - chamber and pm,]ectlnfr. |
| therefrom into a feedmmehambel and pro-
vided with suitable hoppers, the combmatwn |
-as herein set forth, of a system of cams rotat-
ing with the said system of tubes; a vibrat-

120

125

said cams successively forthe purpose of mov-

ing said vibrating charger into position to re-

¢eive its charge; a sta,tloualy shield for clos- -
‘ing the mouth of the charger at the time when

1t 18 receiving its charge; a weighted arm for

| Vlbmtmw the ehmne:l to its opposnﬁe pom’uon '

130
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when the lever system is released from the
action of the cams, whereby the contents of
the charger will be discharged into that one
of the tubes which is at that time traversing
the upper part of said feed-chamber.

5. The combination, as herein set forth, of
the deseribed rotating system of decarbomz-
ing-tubes provided Wlth hoppers arranged

Within a feeding-chamber; a system of cams
rotating with said tubes; a vibrating charger
adapted to contain a prescribed charge of

- bone-black; a weighted arm for rocking said

chargerinonedirection; connections between

585,658

sald charger and the path of movement of
said cams, whereby said charger will be alter-
nately rocked in one dnectlon to receive a
prescribed charge of bone-black from a suit-
ably—auanwed Spout and in the opposite di-
rection to deliverits charge of bone-black into
that one of the said hOppeI“: which is at the
time traversing the upper part of said feed-
1ng-chambenr. |
J. O. DONNER.

- Witnesses:

A. M. JoNEs,

K. GATTERER.
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