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SPECIFICATION fermmg pa.rt of Letters Petent No. 522, 3577, dated July 3,1894.
Apphcetmn ﬁled Octeber 19, 1893. Serial No. 488,686, (No modelJ

alifany

4o all whom it mcty concerm; = .
Be it known that I, LOTHAR STERNBERG of

Jersey City, New J ersey, have invented a cer-

tain Improvement in Apparatus for Obtain-
ing Ammonia and Ammonia Salts from Ni-
trogenous Organic Metters, of whlch the fol-

| lowmﬂ 1S a speelﬁeatmn

IO

The 0b,] ect of this mventlon is to feclhtetel

the carrying out of the process of obtaining

ammoniaand ammonia salts from mtrowenoue
organic matters described in the pendmﬂ* ap--
plication, Serial No. 450,760, for Letters Pat-

- ent of the United Sta.tes therefor

15

The 1mprovement 18 embodied in the ap-
paratus Whleh 1s illustrated in the following

- drawings:

20

» Frgure 1isan end elevetlon, partly in see-'
101.

Fig. 2 is a longitudinal vertical section.
The drawings represent the furnace, A, con-

 taining eight vertical retorts, a, arranwed in
groups of fom.

The nu mber of retorte how-
ever, and theirsizes may be varied as requlred

The furnace may be heated either by fire

upon the grate, b, or by the combustion of gas
In Operetlen

introduced throu n‘h the inlet, ¢.
the supply of gas produced by the process

- may be sufficient for-heating the retorts, but

.3'0

35

- velves, e and ¢’, constitutes the charge cham-
This arrangement - permits . fresh
 charges of material to be from time to. time
introduced without- allowing the outside air
to come into conteet with the ﬂ*lowmn* maSS*

- ber, €2

40

at the commencement of the operation, 1f no

~ gas from any sourceis available, heat may.-be

ebtamed from the fire upon the grate,

. Preferebly four retorts are assocleted in:
~ one group. Each group has at the top acom-
-mon feed chamber, d, into which is inserted -
the feed plpe, d’, prov1ded with the twoslide |

valves, ¢ €. The space between the slide

| Wlthlll the retorts.

45

The lower ends of the retorts extend a su1t-
able distanceintothecommon receiving cham-

“ber, f, closed at the top f”/, and commumeet- .
ing at the bottom with the discharge cham- -

- ber f?, from which it is separated by the ad-

| '50 openmg the door, _7"'“"= the material contalned.

justable slide valve 72, the lower extremity
of the discharge cha,mber being provided with

the door, f* By closing the valve, 13, and

in the dlseherge chamber is d‘ischerged'with- f

out allowing outside air to have access to the -

interior of the receiving chamber.

If a fluld organic matter i8 to be treated it

must, previous to its introduection into the re-
tort, be transferred into a solid porous body

|in the manner practiced in obtaining ammo-

nia and other salts present in molasses, as de-
scribed in Letters Patent of the Umted States
No. 486,647,

g Eaeh retort is provided with a vertical
screw of coarse pitch, the thread, g, of which
winds spirally &round and 1s affixed to the

elon ﬂ'ated drum, ¢’, mounted apon the hollow

| shaft, g, whleh 1s stepped at its lowerend in

the beermg, g%, and has 1te uppermost bear-
ing in the stuffing box ¢4 having also an in-

6o -

termedlate bearing in the hollow stuﬁi.nn' box,

h. The portion of the hollow shaft, g°, con-

tained within the hollow stuffing box, 7, is

provided with the perforation, 2. Non-oxi-
dizing gases mixed with steam supplied if

necessary from the steam pipe, ', arefed by
the pipe, h% into the hollow stufﬁnﬂ' box, f,

75

and thence into the hollow shaft, g% throun'h

the perforation, 7, and are dlseherﬂ'ed thele-r'
from near.the upper end of the shaft through

the perforation, 2/, into the chamber at the
upper end of the retort Thesteam and non-

| oxidizing gases thus introduaced are super-
‘heated W1thm the shaft, and tfo some extent

30

cool the shaft and preserve the screw from'

being destroyed ‘by the heat within the retort.

The oases and vapors issue from the lower
ends of the retorts into the receiving .cham-

ber, 7, from the upper part of which they are.
led " by the pipe, j, into the absorber, &, of
common  constriction, wherein- by contact'
'with sulfuric acid the ammonia is absorbed
and transformed-into sulfaté of ammonia.

The gases, freed from the ammonia, are

drawn from the upper part of the absorber
by means of a gas pump, /, and by which they
are driven elther into the gasometer, m, or
‘through the branch pipe, m’ dlrectly 1111:0 the
‘gas service, pipe, m? in which latter ease the
;.va,lves, m° and m?, wﬂl be eloeed ‘When the
gas 18 in excess the valve, m3, will be kept

open s0 that the gas will be deliveredinto the
gasometer a.nd by opemnﬂ* the relve, m?i, the
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gas will be forced from the gasometer into |

the gas service pipe, m? -
From the gas service pipe the gas is deliv-
ered to a system of distributing pipes, one of
which, 7,18 shown in Fig. 2. Each distribut-
ing pipe is provided near the top with a
valve, n/, by opening which the gas isallowed
to flow into the gas inlet ¢, from which it is
discharged into the furnace, wherein it is
used to heat the retort by being burned with
alr which is introduced into the furnace
through the adjacentairinleto. Atits lower
end the distributing pipe, n, is provided with

a valve, n*, by which it is connected with the

pipe, /*, by means of which it is conducted

1nto the hollow stuffing box, i, as already

mentioned.

In operation the retorts are at first filled
with the material which is to be treated,
which material is introduced through the feed
pipe, d’, and falls through the retorts into the
receiving chamber, f, which it only partially
fills, because the top of the receiving cham-

~ber is, as will be seen, above the lower ends of
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for the purpose of keeping up the heat.

the retorts. A fire is then started upon the
grate, 0, and after the retorts have become
heated and gas has been formed it is intro-
duced into the furnace chamber through the
gas inlet ¢, and there burned as described
Ro-
tatory motion is imparted to the vertical
screws in the retorts from the worm shaft, p,
which is adapted to engage the worm wheels
P’y affixed to the lower ends of the hollow
shaft, g% respectively. By the rotation of the
screws the material contained within the re-
torts 18 kept from packing tightly and is so

loosened that the gases introduced into and

generated in the retort can easily penetrate

and make their way through the incandes-

cent mass of material contained in the retort.
As the operation progresses and occasion

arises for the removal of material from the |

receiving chamber, the slide valve, 73, is
opened and the material is allowed tofallinto
and fill the discharge chamber, 72, after which
the valve, /%, is closed and the door, f4, of the
discharge chamber is opened. Quantities of
material approximating in bulk to the bulk
of the discharged material are introduced at
the top, as deseribed, by successively filling
and emptying the charge chamber &

As already explained, the gas delivered
from the gas pumpcan be driven directly into
the gas service pipe, m? without being made
to pass through the gasometer, which is only
required for use when the gas isin excess and
occasion arises for temporarily storing such
excess of gas. The gas service pipe, m? is
provided with a branch, ¢, by means of which,
if desired, the gas orany portion thereof may
be conducted off for some other purpose in
any case wherein it is not desired to intro-
duce it into the retorts or to burn it in the
furnace.

. Bo2387

What is claimed as the invention is—

1. In a system of vertical retorts arranged
in groups, thie combination as herein setforth
of a group of vertical retorts contained with-
in a suaitable furnace chamber, means for
charging said retorts without exposing their
contents to direct contact with the outside

- ailr, a receiving chamber into which thelower

ends of said retorts project, a discharge cham-
ber, a movable door for opening and closing
the outlet from said discharge chamber, a
valve for opening and e¢losing communication
from said receiving chambertogaid discharge
chamber, vertical screws contained within
the said retorts respectively, means for rotat-
ing said serews, a gas discharge pipe leading
from the upper part of said receiving cham-
ber, an absorber of the usual construction
into which said gas discharge pipe leads, and

gas pump for pumping gas from said ab-

sorber. |
2. The combination, as herein set forth, of

a vertical retort, a feed chamber at the top of
said retort, a receiving chamber into which

the lower end of said refort extends a pre-

seribed distance, a4 serew within said retort, a
hollow vertical shaft upon which said screw
1s mounted, means for rotating said hollow
shaft, a hollow stuffing box affording one of
the bearings for said shaft, said hollow shaft
having a perforation connecting its interior
with said feed chamberand also a perforation

connecting its interior with said hollow stuff-

ing box, a gas pipe communicating with said

| hollow stufling box, a steam supply pipe con-

nected with said gas pipe, an absorber, a gas

pump andsuitable pipe connections for draw-

ing off the gas from said receiving chamber
and foreing it mixed with steam into said
hollow stuffing box, thence through said hol-
low shaft into said feed chamber and there-

from into said retort.

3. The combination, as herein set forth, of
a furnace provided with a gas inlet and an
air inlet, a group of vertical retorts contained
within said furnace, a feed chamber at the
top of said reforts, a receiving chamber into
which the lower ends of said retorts project a
prescribed distance, each of said retorts be-
ing provided with a screw mounted upon a
hollow vertical shaft, means for rotating said
hollow shafts and the screws mounted there-
on, an absorber and a gas pump and suitable
pipe connections and valves for withdrawing
gas from said receiving chamber and forcing
any desired portion of said gas info said fur-
nace chamber for the purpose of burning it
therein and also forcing any desired portion
of said gas into a pipe communicating with
said hollow shafts and with a steam supply
pipe, whereby any desired portion of said gas
mixed with steam is introduced under press-

‘ure into the upper ends of said retorts.

4. A system of vertical retorts arranged in
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groups contained in suitable furnace cham- 130



bers and provided respectively with rotating
vertical serews, an absorber, a gas pump and
a gasometer and suitable pipe connections
and valves for withdrawing gas from receiv-
ing chambers into which the lower ends of

said retorts extend and for distributing the
sald gasin any desired proportions to the said |

- gasometer, to said furnaee chambers for com-

.oBeRESY 3

bustion therein, and to feed chambers com-
municating with the upper ends of said re- 10
forts. | -

" LOTHAR STERNBERG.

~ Witnesses:
ABRAM JACOBSON,
E. GATTERER.
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