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To all whom it may concern : ‘

Beitknown that we, HAMILTON Y.CASTNER
and EDWIN B. CASTNER, citizens of the United
States, and residents of the city, county, and
State of New York, have invented certain new
and useful Improvements in the Manufacture
of Ammonia and Bone-Black, of which the
following is a specification.

Oar invention relates to the manufacture of
ammonia and bone-black ; and it consists in'a
process, and also in an apparatus, hereinafter.
folly described, whereby we are enabled to se-
cure a superior artiele of Lone-black, and ob-
tain a very large percentage of ammonia in a
form readily available for future conversion ;
also securing final products free from bone, oil,
and tar. “ An important feature is the conti-
nuity of the process, whereby a large percent-
age of ammonia is secured and a uniform grade
of black produced.

Our process consists essentially in. first
passing crushed bone continuously through a
heated vessel or ecylinder, thereby charring
the bone, then conducting it without exposure
to air into an air-tight receptacle, in drawing
the gaseous products from the cylnder, com-
bining them with air, passing the combined
gases through heated pipes, then over heated
slaked lime, and finally cooling the gases and
bringing them in intimate contact with an
acid, thereby forming salt of ammonia in so-
lution. By this process the production of the
bone-black and the salts of ammonia is ren-
dered continuous, the loss.of time, labor, and
heat resulting from intermittent processes is
avoided, and a much larger percentage of val-
uable products is secared. :

Different appliances may be employed in
carrying out the process. Inthe drawings we
show an apparatus which hasproved to be the
most efficient, Figure 1 being a front eleva-
tion, in part section, of the apparatus; Fig. 2,
a plan; Fig. 3, a longitudinal section of the
carbonizing-cylinder and feed appliances; and
Fig. 4, a reat view of the cylinder, its outlets,
and bone-black-receiving vessel.

The outer walls, A, of the apparatus inclose
flues, chambers, and fire-places, as hereinafter
described, and support three or any desired
number of hollow vessels, B C C/; of any suita-
ble shape, cylinders being shown, each extend-

ing from the front to the back, the cylinders
C O’ being connected together at or near the
rear ends. The cylinder B is the carbonizer,
and is arranged above a fire-place, D. The
cylinders C O/ are above a fire-place, D/, both
fire-places communicating through aflue, 2/ 2,
with a central chamber, X, (shown in dotted
lines, Fig. 1,) from which the products of the
combustion of the coal escape to an uptake, F.
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Above the cylinder B is arranged a recepta- -

cle, G, from which the ground or broken bone
is fed by a feed-roll, 8, into the eylinder at the
front end, and within the eylinder the bone is
carried, by a revolving screw, N, or other snit-
able appliance, along the bottom of the cylin-
der to the rear, the heat thoroughly charring
the bone and eliminating the volatile portions,
which escape through a pipe, a. As the ac-
cess of air to the heated bone-black discharged
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from the rear end of the cylinder would ecause -

the instant burning of the bone, it is necessary
to exclude the air, which we effect by collect-
ing the particles in a closed receptacle, T, and
to maintain- the continuity of the operation
without using too large a receptacle we.pro-
vide the discharge pipe B with two forks or
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branches, ¢ ¢, each with a coupling to connect *

it to the receptacle T, and with a switch-valve,
¢’y by meansof which the black may bedirected
to either branch, so that when a receptacle, T,
is filled the.flow may be sent into another re-
ceptacle communicating with the other branch,
while the first is removed, cooled,and emptied.

In the pipe a, receiving the gases from the
cylinder B, is an air-inlet, d, into which air

-will be drawn, together with the gases from

the eylinder B, by an'exhauast-fan, J, or' other
exhauist apparatus, as hereinafter deseribed.
The pipe & extends downward to the bottom

of the chamber X, and is then formed into

coils Z,(dofted lines, Figs.1 and 2,) of any snit-
able form, so as to expose a large surface to
the heat produced from fires D and D’ for
the purpose of oxidizing the hydrocarbons and
reduneing the nitrogen compounds to a simple
form. :

The pipe «, leading from the coil Z, extends
to and connects with the front end of one of
the cylinders C /. These cylinders are par-
tially filled with slaked lime, part of which
combines with the hot gases flowing from the

8o

85

Q0

95

100




I0

5

20

(923

30

2 263,856

pipe a, forming, with portions of said gases, a

~carbonate of lime, the nitrogenous gases being

simultaneously convel ted mto ammonia by the
hydrogen of the decomposing hydrate of lime.
The ammoniacal gas, together with part of
the products of combustion of the hydrocar-
bon while in the coil Z, passes into a pipe, f,
which is formed into a worm, g, and arranged
inatank,k,through which cold water constantly
flows, thus cooling the gas and condensing the
water resulting from the extraction of water
from the lime, and from the charring of the
bone and the combustion of the volatile pro-
ducts. The lime which has become partially
carbonated may be withdrawn from the cylin-
ders; reslaked, and used again until completely
saturated with carbonic acid.

Several cylinders C may be arranged and
connected, so that one or more may be emptied
and leﬁlled while the gas is directed to the
others to avoid interrupting the process. The
gas and liquid from the coil ¢ pass through a
pipe, &, which is connected with a small tank,
1, to receive the liguid, which consists of water
holding in solution corbonate of ammonia
formed in the cylinders C €/ and the condenser
g, and constituting one of the products of the
process. The uncondensed ammonia and other
gases passing from the tank ¢ and received by
the exhaust-fan J, which exerts a suction on
the whole apparatus, are driven into a chamber
at the bottom of a tower, I, which contains a

~mass of coke orothersuitable material,through
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which the gas flows upward, while sulphuric
orhydrochloricacid of moderately concentrated
strength flows downward, the ammonia-gas

_being absorbed by the acid to form sulphate
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or chloride of ammonia in a solution, which is
discharged through a cock, m. The gas which
has been deprived of ammonia by the acid
passes out of the top of the tower. The acid
solution which is .drawn. off at the cock 4 is
pumped back to flow down the tower again
and take more ammonia, which operation is
repeated until the acid has become saturated

_or neutralized.

To insure a uniform,steady flow of the acidu-
lated liquor, a tank, M, is placed at the top of
the tower, and a series of hollow nipples, v,
extend upward {from the. bottom of the tank
to a uniform height. The liquor flows into the
end of the nipples and is evenly dispersed
over the coke.

‘We do not limit ourselves to the use of an
absorbing apparatus of the kind deseribed, as
various othe1 forms may be employed, andA
other details of our apparatus may be varied

~while earrying out the principle of our process.

Any hydrate of an alkali will be an equiva-
lent of the lime in the process described.

It will be apparent, where it is desired only
to manufacture ammonia, guano, hair, or other
material rich in nitrogen may be used in place

ot bone.
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We are aware that in the formation of am-
moniacal products from bone air has been in-
troduced into theé calcining-retort, and the

gaseous and vaporous products escaping from
the retort have been conducted over highly-
heated lime and through a spray of acidulated
water ; but our invention is distingunished from
such treatment by the admission of the air to
the vapors and gases after the same have left
the calcining-retort, whereby the final product
is continuously secured in a more perfect con-
dition and in larger quantities.

W(, claim—

. The improvement in the manufactare of
bone black and- ammonia, consisting in char-
ring the bone in closed vessels Without access
of air, and subsequently combining air with
the volatile portions from the bone, heating
the mixed gases, and then passing such gases
over hot slaked lime through a cooler, and
then into intimate contact with acid, sabstan-
tially as set forth.

2. The process herein described for manu-

facturing ammonia, which consists in passing
the bone or like nitrogenous material contin-
nously through a highly-heated closed cham-
ber, the gases developed being simultaneously
conducted from the heated chamber and min-
gled with air, substantially as and for the pur-
pose specified.
. 3. In the manufacture of ammonia, chftrrmg
the material, oxidizing the gases by passing
the same, wit;h air, through heated pipes, and
decomposing the nitrogenous gases, and form-
ing ammonia by passing the said gases over
hot slaked lime, substantially as set forth.

4. In apparatus for the manufacture of am-
monia from bone and like material, the com-
bination of a closed retorf, a pipe for eonduct-
ing the gases and vapors therefrom, said pipe
provided with an air-induction orifice, and a
detachable closed receptacle for the reception
and cooling of the material which has been
heated in the retort, substantially as and for
the purpose specified.

5. The combination, with the closed retort
havingthe screw-conveyer arranged therein, of
the branched discharge-pipe having a valve
arranged to control the branch pipes alter-
nately, and the detachable cooling-receptacle,
substantially as and for the purpose specified.

6. In an apparatus for the treatment of bone
and similar material and the manufacture of
ammonia, the combination of a closed retort
having a vapor or gas pipe provided with an
air-inlet, a closed receptacle for receiving the
contents of the retort, a heating-worm con-
nected with the vapor-pipe of the retort, and
one or more lime-retorts connected with the
heating-worm, substantially as and for the
purpose specified.

7. The combination, with the carbonizing
and lime cylinders, of a pipe, @, having an air-
inlet, and formed into coils arranged within a
heating-chamber, for the purposes set forth.

8. The combination, with the carbonizing
and lime cylinders and connecting-pipe and
heating-coil, of an air-inlet and an exhauster,
for the purposes set forth.

9. The combination of the carbonizing and
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lime cylinders, condensing-coil, exhaust and
converter, and appliances whereby the gas
from the coil is brought into intimate contact
with acidulated fluid, as set forth.

10. The combination of the carbonizing-re-
tort and appliances for feeding the material
continuously, the pipe .a, having an air-inlet,-

" - and the lime-retorts, condensing-coil, and ab-

sorption and exhaust apparatus, as set forth.

In testimony whereof we have signed our 1o
names to this specification in the presence of
two subsecribing witnesses.

HAMILTON Y. CASTNER.
EDWIN B. CASTNER.

Witnesses: ‘
JNO. LEONARD,
F. 8. WEEMAN, Jr.




