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UNTTED STATES

PaTENT OFFICE.

ARTHUR E. KRAUSE, OF JERSEY CITY, NEW JERSEY.

APPARATUS FOR REVIVIFYING BONE-BLACK.

SPECIFICATION forming part of Letters Patent No. 592,547, dated October 26, 1897.
Application filed April 13,1896, Renewed July 10, 1897. Sexial No, 644,131, (No model) .

To all whom it may concern:

Be it known that I, ARTHUR E. KRAUSE, a
citizen of the United States, residing at Jersey
City, in the county of Hudson and State of
New Jersey, have invented certain new and
useful Improvements in Apparatus for Dry-
ing, Revivifying, and Decarbonizing Bone-
Black; and1 do hereby declare the following

. tobea full, clear, and exact description of the
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invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to apparatus for dry-
ing, revivifying, and decarbonizing bone-
black, such asis nsed in the processes of puri-
fying sugar, and for the treatment of other
substances of a similar nature which require
drying or heating within retorts; and my in-
vention consistsin the novel means provided
for securing circulation of air through the re-
vivifying-retorts and for regulating the cir-
culation of air, in the novel means provided
for decarbonizing bone-black, in the novel
means provided for carrying away moisture,
vapors, and gases, in the novel means pro-
vided for preventing overheating of the bone-
black at the edges of the retorts, in the novel
means provided for preventing warping of the
retorts, in the novel construction of the drier
andthe drying-tubes thereof, and in the novel
details of construction, combination, and ar-
rangement of the parts of the apparatus here-
inafter specified.

The objects of my invention are, first, to
provide an apparatus of the class described
which may be capable of drying, revivifying
or calcining, and decarbonizing bone-black
or substances of a similar nature more thor-
oughly, efficiently, and economically than the
apparatus heretofore used; second, to provide
improved means for carrying off the gasesand
moisture; third, to provide improved means
for decarbonizing bone-black within the re-
vivifying-retorts themselves; fourth, to pro-
vide retorts so constructed as to avoid the
possibility of overheating the bone-black near
the edges of the retorts; fifth, to provide an
improved drier for drying the bone-black
before it passes into the revivifying-retorts,
and, sixth, to make the whole apparatus sim-
ple, compact, economical in operation, easy

of maintenance and repair, and as inexpen-

sive as possible. These objects are attained
in the apparatus for drying, revivifying or
calcining, and decarbonizing bone-black and
othersimilarsubstancesherein described,and
illustrated in the drawings which accompany
and form a part of this application,in which
the same reference-letters indicate the same
or corresponding parts; and in which—
Figure 1 isa general elevation of the appa-
ratus, the revivifying kiln and retorts and
a portion of the drier being shown'in section.
Fig. 2 is a vertical section of a portion of the
drier and the drying-tubes on the section-line
2 2 of Figs. 1 and 4. Tig. 3 is a horizontal
transverse section of a portion of the drier
on the irregular section-line 3'3 of Fig. 2.
Fig. 4 is a vertical section of the drier on the
irregular section-line 4 4 of Fig. 2, and at
right angles tothe section of Fig. 2, the sec-
tion-line passing through the center of a dry-
ing-tube and through the center of one of the
flues F*.  Fig. 5 is a central transverse verti-
cal section of a revivifying-retort, taken
through the center of the retort. I'ig. 61is a
transverse vertical section of the retort, taken
on a plane at right angles tothe plane of sec-
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tion of Fig. 5, the section of Fig. 5being taken -

on the line & 5 of Fig. 6 and the section of
Fig. 6 taken on the line 6 6 of Fig. 5. Fig. 7

is a transverse horizontal section  of the re--

vivifying-retort on the line 7 7 of Figs: 5 and
6. Tigs. 8'and 9 show a modified form of re-
tort particularly adapted for use where exist-
ing retorts of ‘the ordinary type are to be
altered so as to decarbonizé the bone-black
by the method hereinafter described, Fig, 8
being a sectional view similar to Fig. 5 and
Fig. 9 being asectionalview similarto Fig. 6.

In the drawings, A is the revivifying-kiln.
B B are revivifying-retorts within said kiln.
C is a drier through which the bone-black
passes before it enters the retorts B, so that
as much moisture as possible may be driven
off before it enters the retorts. The drier
is provided with a series of drying-tubes D.
E is the furnace of the kiln A. The products
of combustion rising from this furnace fill the
kiln A and pass out through flues A’ A’ at the
sides and near the bottom of the kiln into a
collecting-chamber A? at the top of the kiln,
from whenee they pass out through openings
' in a bridge ¥ at the bottom of the drier C
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2 _ 592,547,

and through flues F? F? into the main body of
the drier and around the drymd tubes D
thereof, and thence. out through pipes C' C’'
into a elnmney

At the top of the drier Cis a hopper C?, into
which the bone-black is delivered. The bot-
tom of the hopper C? is formed by a series of

sleeve-plates C% having downwardly-project-
. ing sleeves Ct, ﬁttmcr into the tops.of the dry-
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1n0f-tubes D. The sleeve plates are supported
bv transverse beams C?, themselvessupported
by brackets secured to the casing of the drier |
C. The drying-tubes D are supported at the
bottom by bottom plates C® and are steadied
atthetop by top plates C",through openings in |
which they pass. - The bottoms of the drying-
tubes D. rest within sockets formed on the
bottom plate Cf, and these sockets may be.
luted with clay or other similar ﬁrep1 oof ma-
terial, if desired, to malke the joints air-tight.

The bottom plates are also provided w1th
aprons C°. The purpose of these aprons will
be hereinafter apparent.

The drying-tubes consist of tubes of sub-
stantlallv rectangular form having three pas-
sages—viz., the main or central passage D',
throudh which the bone-black passes, and 51de
au‘-ﬂues D?and D& Theair-flues D*are closed |
at the top, but are open at the bottom, open- |
ing into the chamber C° below the bottom.
plate C®of the drier. The bottom of the cham-
ber C?.is formed by the bridge F, formed of
inclined platés which meet; at an apex in the.
center of the drier and having in them open-
ings B’ for the passage of’ the furnace-gases,
the flues F? connecting the openings. ¥ W1‘oh
corresponding openings in the bottom plate |

C®of the drier, so as to conduct the furnace-.

gases into the main portion of the drier and,|
to pelmlt them to circulate around the dry- |
ing-tubes.and heat the same.
duet air. into the body. of the chamber C?, and. |
tlus air passes into the flues D? through open- |
ings C'* in the bottom plate CS, oppos1te the
lower ends of the flues D5 The flues D? are
closed at the bottom, but are open at the top.
'The flues D? are closed at the top.

In the sides of each drying-tube are open-
ings or air-holes D%, connecting the air-filues
D2 and D3 with the central passage D'. In
01der to prevent the bone- black from enter-
ing these openings and so filling up the flues
D2 a,nd D3, and also in order to Form air- pas- |i
sages across the ‘chamber D!, throngh which
air may pass from flue. D? to ﬁue D3, passing
over the bone:black and carrying away any
moisture, vapors, or gases which may be lib-

emted Wlthm the drym(r-tubes, the chamber |’
D! is pr0v1ded with inclined shelves D4 just |

aboye the air-holes D5, which extend about
half—vmy into the chamber D', converting it

into a, zigzag passage, ‘down which. the bone-,

blaok passes somewhat, slowly,- being thrown.

from side to side. by the inclined shelves, 80 |}
that all of the particles of the bone-black are.|:

brought into.proximity with the heated metal
surfacesof the drying-tubes,and are therefore

Pipes C con- |

heated equably. The bone-black fills in un-

der the shelves D%, -but in such a manner as
to preserve umnterrupted air-passages be-
tween the air-holes D° for the passage of air
across the chamber D', as shown in Fig. 4.
In order that the drying-tubes may havethe
' maximum of heating-surface, these inclined
shelves D* aré formed by setting inward the
sides of thedrying- tubes inthe mannershown
in Figs. 3 and 4.
Air passes out of the tops of the air-fluesD?

intothe chamber C? at the top of thedrier,and

from thence is led off through tubes C*%. Ex-

- haust-fans may be connected to the pipes C*®
or blowers may be conneeted to the pipes C
to produce a draft through the flues D®and
D?and across the passages D' of the drying-
tubes in case the natural draft is not sufﬁ-
cient.

Theaprons C® preventthe bone black whreh
falls from the drying-tubes D from collect-
ing on the roof T to such a height as to close
the mouths of the air-pipes O and the air-
openings C', leading to the air-flnes D?, but
the bone- black fills. in below the level of the
apron, so as to form with the aprons natural
air-conduits leading d1reetly from the air-
pipes € to the air-openings C'"and prevent-
.ing the air from escaping through the dis-
chawe -openings C*at the bottom of the cham-
ber (7. 'This is illustrated in Fi ig. 2.

The bone-black falling from the drying-
tubes D upon the roof F slides down the in-
‘clined sides of the roof F and passes oub
through opemncrs C*.inthecasing of the drier
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“Cinto. hoppers B’ over the retorts S B. The bot-

‘toms of the hoppers B! are formed by sleeve-
plates B?, having downwardly - projecting
sleeves B3 ﬁttmw into the tops of the revivify-
1n<f—ret0rts B. The revivifying-retorts com-
mumea’oe at the bottom with cooling-pipes G,
‘in which the bone-black from the retorts B is
‘cooled to. a temperatme at which it can be
‘used. The connection between the retorts B
‘and cooling-pipes G, of which there are a
»number to each 1etort is made by socket or
{junction pieces H, supported by the bottom
‘plate A2 of the kiln. Thesesocket- -pieces are
Iprovided with. sockets, into which the ends of
: the retorts B fit, and with nozzles,to which the
i cooling-pipes G are connected. To makethe
‘retorts air-tight at the bottom, the sockets of
' the socket-pieces I may be luted with clay or
snmllar fireproof material, and to hold the re-
itorts. statmnary in the socket -pieces spacing
;rings or: pieces H' are used. ‘The retorts B

‘are steadied at the.top by head -plates L,

‘through openings in which they pass.

The revivifying-retorts havean oval or rec-
'tangular section, but are proportionately nar-
.rower than are the drying-tubes.
drymO"-tubes they each have three passages—
‘viz., a central.chamber B*and air-flues B® and
(| BS. They havealso transverseinclined shelves
B"" extending about half-way into the retorts
and 80 conver‘omd the chambers Btinto zigzag

Beneath the shelves are holes

| passage-ways.
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B8, connecting the air-flues B and BS with the
central chambers BY. An air-pipe I is con-
nected to an opening H? in each socket-piece
H and communicates with the air-flue B?.
The flue B®is closed at the top by the plug B?,
and directly above the plug B? is an opening
in the socket-plate B closed by a similar plug
BY  Byremoving these plugs access may be
gained to the flue B?for the purpose of clean-
ing the same. The flue BYis closed at the bot-
tom, butis open at the top, an air-pipe B! be-
ing provided to carry away the air. Access
to the flue B® may be gained from the boftom
by removing the plug B,

When the retorts are heated, there is a nat-
ural draft of. air through the pipe I and flue
B3, through the openings B% and across the
chamber B! into the flue Bf, and thence out
through the pipe B'. The air thus circulat-
ing through the chamber B* performs two
functions. In the upper portion of the re-
tort it carries out the moisture still remain-
ing in the bone-black, which was not entirely
removed by the drier, together with the gases
which are volatilized. In the apparatus most
generally used formerly moisture which may
remain in the char afterit has passed into the
revivifying-retorts is obliged to escape at the
tops of the retorts and becomes immediately
condensed in the cooler char within the up-
per portions of the retorts and hopper B’ and
causes clogging of the char, and also causes
a constant loss of efficiency, due to the con-
stant reévaporation of the moisture; but in
my retort all such moisture, together with
the vapors and gases evolved from the char,
are carried up through the flue B® and the
exhaust-pipe B'*. In thelower portion of the
retort the current of air across the retort ac-
complishes the decarbonization of the char.

The char is ealcined in the central portion of.

theretort and the volatilization of the greater
portion of the impurities contained therein is
effected. By this calcination there is left in
the pores of the char finely-divided carbon,
which chokes and fills the pores of the char
and impairs its action as a filtering agent,.
It has been found that char may be decar-
bonized by bringing the char when sufficiently
hot into contact with a limited quantity of
air. . Care must be used that too much air is
not admitted to the char; otherwise too much
of the carbon will be burned off and the ef-
fectiveness of the char as a filtering agent
will beimpaired. Hitherto this decarboniza-
tion has been effected in separate and special
decarbonizing apparatus, since it has been
impossible, as reforts have been constructed
heretofore, to introduce air into the retorts
and bring it into contact with all portions of
the char. In my retorts, however, all of the
char passing through the retorts is brought
into contact with air passing across the re-
torts beneath the shelves B". The admission
of air to the retorts may be regulated with
great nicety by valves I' in the pipes J'. I
prefer that the air delivered by the pipes I

shall be heated, for when a hot blast is sup-
plied both the drying and decarbonizing take
place more readily, and for this purpose hot
airis drawn off from around the cooling-pipes,
thus avoiding the necessity of using a spe-
cial air-heater and at the same time produc-
ing a circulation of air around the cooling-
pipes. A pressure-blower may force this air
through the pipes I, or an exhaust-fan may
be connected to the exhaust-pipes B! in case
natural draft is not sufficient. »

The air-flues B’ and B%serve a further im-
portant function in that they prevent the
front edges of the retorts from becomingover-
heated, which causes unequal heating of the
char within the retorts. Asisshownin Fig.
1, the retorts are arranged within the kiln A
edgewise, so that the furnace-gases passing
from the furnace E to the flues A’ strike the
edges of the retorts nearvest the fire. The
front edges of the retorts are therefore heated
to a higher degree than the sides and rear
edges of the retorts, and in revivifying-kilns
heretofore used considerable trouble has been
caused by the unequal heating of the retorts,
as also of the char therein. Thistrouble my
invention obviates, since the air-flues B3 and
Bfprotect the front edges of the central cham-
bers B* from unequal heating and cause the
char therein to be heated uniformly. In
passing through the flues BY also, the air be-
comes highly heated, and therefore is more
efficient for effecting decarbonization of the
char and for taking up and carrying off mois-
ture evaporated from the char.

The shelves B, besides deflecting the flow
of the char through retorts and besides form-
ing the horizontal passages across the retorts,
serve as stiffening-ribs to prevent warpingor
bending of the retorts, as do the partitions
separating the flues B%and B from the cham-
ber B*.  This is important, because the re-
torts, heated to a red heat, in time, if not stiff-
ened, tend to warp or change shape consid-
erably, whereby their usefulness isimpaired;
buat the shelves B7and the partitions so stiffen
the retorts thatlittle or no warping can occur.

The operation of my apparatusisasfollows:
The kiln A is heated by a fire within the fur-
nace I, the furnace-gases filling the interior
of the kiln A and passing out through flues
into the collecting-chamber A% and thence
through the openings I in the roof F and
the flues F? into the drier C and around the
retorts D, and thus out through the pipes C'.
At the same time bone-black or char depos-
ited within the hopper C* flows down into the

drying-tubes D and is thrown from side to

side by the action of the inclined shelves D#,
thus intermingling the pariicles of char so
that all of the particles are brought into prox-
imity with the heated metal surfaces and are
heated uniformly. This intermingling also

causes all of the particles of charto be brought
into contact with the air-currents passing
across the drying-tubes from the air-flues D?
From the drying-tubes

to the air-lues D2,
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D the char falls upon the inclined sides of the
roof Fand then flows out through the open-
ings C"in the sides of the drier C upon the
hopper B’ over the revivifying-retorts. From
the hopper B’ the char passesinto the revivi-
fying-retorts B, being heated therein as it
flows down through the retorts. In the up-

" per portion of the retorts what moisture still
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remains in the char is driven off, together
with all volatile substances, and the gases
thus driven off are carried by the currentsof
air flowing across the retorts from the flues
B? into the flues B® and into the exhaust-pipes

B!, and thence are drawn off. As the char
descends through the retorts it hbecomesheat-
ed sufficiently, so that the fine -particles of

carbon left in its pores when the volatile sub-
stances are driven off are burned away, leav-
ing the pores of the ehar elear. The extent
of this decarbonization is regulated by regu-
lating the amount of air admitted through
the valves J'.
falls directly into the eooling-pipes G, where
it is cooled, as in an: ordinary- apparatus of
this kind.

In Figs. 8 and 9 thereisillustrated a method
of altering the retorts of existing bone-black-
revivifying apparatus, so: that the char may
be decarbonized within the retorts in the
manner above: described. Sections may be
cut from the lower ends of the existing re-
torts, and in the place of the sections thus
cut off new sections may be pr0V1ded each
having a central chamber B* with air-flues at
its suies These air-flues may be one a sup-
ply-flue and the other an exhaust-flue, simi-
lar to the retorts shown in Figs. 5 and 6, or
both flues. may be supply—ﬁues, and the va-
pors and gases resulting from. the decarboni-
zation may be exhausted through passages

" B! directly into the interjor of the furnace.

45
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The sections of the retorts are connected by
a collar K, supported upon lugs or a flange
B*, and this collar K may be luted to prevent
the entrance of furnace-gases:.

While the drying-tubes D-of the drier C
may be formed in one piece, as are theretorts
B of the kiln A, they may with greater ad-
vantage be cast in sections, the sections being

joined together by rings or collars, as shown,

in the drawmgs
The rev1v1fy1n0'-reto1ts B have at the bot-

‘tom openings B, connecting the flues B¥ and
B® with the chamber B4, so that any char

whichmay have gotten into the flues B® and B®
will fall into the chamber B* at the bottom of
the retort, and so be carried away with the
main body of char.

Having thus completely described’ my in-
vention, what I'claim, and desire to secure by
Letters Patent, is—

1. In an apparatus for revivifying or cal-

cining bone-black and similar substances, the

65

“combination, with a kiln having a retort-

chamber and a furnace therefor, of a series
of vertical retorts in said chamber having

" passages through which the bone-black may

From the retorts B the char

pass by gravity, having openings communi-
cating with the bone- black passages, through
Whlch air may be admitted to and brouvht
into contact with the bone-black, and having
also escape-openings through which gases
liberated within the retorts may escape, and
means for conducting air to said air-openings,
whereby the decarbonization of the bone-
black is effected, substantially as described.

2. In an apparatus for revivifying or cal-
cining bone-black and similar substances, the
combination, with a kiln having a retort-
chamber and a furnaee therefor; of a series
of retorts in said chamber having passages
through which the bone-black may pass, hav-
ing openings eommunicating with the bone-
black passages through Wthh air may be ad-

-mitted to and br ouwht into contact with the

bone-black, and havmo also-escape-openings

‘through which gases liberated within the re-

torts may escape, shelves in said bone-black
passages above and connecting corresponding
air and escape openings and forming trans-

_verse air-passages, and means for conducting

air to said air-openings, Whereby the decar—
bonization of the bone-black is effected, sub-
stantially as described.

3. In an apparatus for revivifying or eal-
cining bone-black and similar substances, the
combination, with a kiln having a retort-
chamber and a furnace therefor, bf a series
of retorts in said chamber having passages

- through which the bone-black may pass, hav-
ing openings communicating with the bone-.

black passages,.through Whlch air may be ad-
mitted to and brought into contact with the
bone-black, and having also escape-openings
through which gases.liberated within the re-
torts may escape, inclined shelves integral
with the retorts in said bone-black passages
above and connecting corresponding air and
escape openings, which stiffen the retorts and
form transverse air-passdges, and means. for
conducting air to said air-openings, whereby
the decalbomzatlon of the bone-black is ef-
fected, substantially as described.

4, Inv a revivifying or-calcining apparatus,
the combination, with a kiln having a- retort-
chamber and a furnace therefor, of a series of
retorts within said chamber having passages

for the substances to be calcined, and having

air-passages upon the sides against which the
furnace-gases impinge, whereby the retorts
are protected from overheating on those sides,
substantially as described.

5. In an apparatus for revivifying or cal-
cining bone-black and similar substances, the

combmat;lon withakiln havmv aretort: cham-'

ber-and a furnace therefor, of a series of ver-
tical retorts within said retort-chamber hav-
ing passages through which the bone-black

may pass by gravity, and arranged to dis-

charge the bone-black into cooling apparatus
without the retort-chamber wherein the heat
of the bone-black is imparted to the sur-
rounding air, said retorts having also open-

ings through which air may be admitted: to.
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and broughtinto contact with the bone-black
and the decarbonization of the bone-black
thereby effeeted, and air-passages connected
with said openings and with the air-spaces of
the coohng apparatus, and adapted to supply
heated air to the retorts, substantially as de-
seribed.

6. A caleining-retort consisting of a tube
formed of one piece of metal and having
formed therein a main passage and flues con-
nected with said main passage by openings,

said tube being provided withineclined shelves
within and extending part way across said
main passage, and eonnectmw corresponding
opemnws of said flues, thus f01 ming trans-
verse air-passages across the main passage of
the retort, substantially as described.

7. A calcn;mrlﬂr retort consisting of a tube
formed of one piece of metal and having
formed therein a main passage and flues eon-
nected with said main passage by openings,
and inclined shelves, integral with the retort,
within and e\tendmg pwrt way across smd
main passage, and connecting corresponding
openings of s said flues, which protect the open-
ings, form tmnsveme air-passages across the
1et01t and stiffen the retort, substantially as
descubed

8. In a revivifying or caleining apparatus,
the combination, \Vlth a calcining-kiln, of a
vertical tubular retort within smd klln, a
socket in which said retort rests at the bot-
tom, surrounding the lower end of said retort
and’ adapted to receive luting material, and
projecting through an opening in the bottom
of the kiln, eoohng -pipes connected with said
socket- pieee and a spacing-piece within the
socket and outside of the retort, for holding
the retort stationary in the soeket subs‘mn-
tially as described.

9. In a revivifying or calcining apparatus,
the combination with a calemmd kiln, of a
tubular retort within said kiln havmo amain
passage and an air-flue at the s1de of said
main passage open at the bottom of the re-
tort, and a socket in which said retort rests
at the bottom, surrounding the lower end of
the retort and adapted to receive luting ma-
terial, said socket projecting through the bot-
tom of the kiln and haying an opening regis-
tering with the open end of the air-flue, Where-
by air may be admitted to the air- ﬂue sub-
stantially as described.

10. In an apparatus for drying pulverulent
and granular substances, a dryan-tube con-
51st1110 of a tube formed of one piece, and
havmg a main passage and at opposite sides
of said main passage air and exhaust flues,
separated from the main passage by partltlons
integral with the tube which have in them at
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intervals openings connecting the main pas-
sage with the air and escape flues, said tube
having its sides set in between the air and es-
cape fluesso astoforminclined shelves above
said openings extending part way into the
main passage, substantially as described.

11. In an apparatus fordrying pulverulent
and granular substances, the combination,
with a casing containing a main chamber and
upper and lower air-chambers separated from
the main chamber by top and bottom plates,
of a series of drying-tubes within said main
chamber, having main passages communiecat-
ing at the bottom with the lower air-chamber
through openings in the bottom plates, and
having air and exhaust flues at the sides of
the main passages and communicating there-
with at intervals thrcughout the length of
the main passages, the air-flues being closed
at the top and being in communication with
the lower air-chamber through openings in
the bottom plate, and the exhaust-flues being
closed at the bottom and in communication
at the top with the upper air-chamber, and
means for circulating heated gases through
the main chamber of the drier, substantially
as described.

12. Inan apparatus for drying pulverulent
and granular substances, the combm‘mtlon
with a casing containing amain chamber and
a lower :Lir—chamber separated from the main
chamber by a bottom plate, of a series of dry-
ing-tubes within said main chamber having
main passages communicating at the bottom
with the lower air-chamber through openings
in the bottom plate, and having air and ex-
haust flues at the sides of the main passages
and communicating therewith at intervals
throughout the length of the main passages,
the air-flues being closed at the top and be-
ing in communication with the lower air-
chamber through openings in the bottom
plate, downwardly-projecting aprons at the
lower ends of the drying-tubes arranged to
prevent the filling up of the epenings in the
bottom plate communicating with the air-
flues, and forming with the materml flowing
from the dlvmn-tubes air-conduits leading to
said air- openings in the bottom plate, air-
supply pipes arranged to deliver air in the
conduits so formed, and means for carrying
away the air from the exhaust-flues of the
drying-tubes, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

ARTHUR E. KRAUSE.
Witnesses:

HELEN A. CASE,
HARRY M. MARBLE.
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