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To all wham it :rmx,y COTLCETTV:

Be it known that I, THOMAS B. I‘OGARTY
citizen of the United States, residing at Lon o

Island City, Queens county, State of New
5 York, have invented certain new and useful
Impr ovements in Apparatus for and Process.

of 'Obtaining Combined Nitrogen and ¥uel
(ases, of which the following is a specifica-
tion. =

1o The objectof my mventmn 1s to pxoduce a

cheap, simple and rapid process of obtaining

combined nitrogen in a form available for the
- needs of agriculture and of the industrial
-arts, or capable of being rendered so by some

- 15 simple secondary process.

The nitrogen most avallable fOI the pur-
‘poses of my _mv_entwu is that contained in
-~ atmosphere, four-fifths of which arecomposed
- of this gas. One of the most valuable forms
20 of combined nitrogenis eyanogen, from which
~cyanides and other nitrogenous compounds

are readily produeed at wﬂl and the object

of myinvention 18 its 1ap1d and economical
plOdUthOIl -

25 It is well known thateyanogen may be pro-—
duced by the combination of nitrogen and
carbon, at high temperature, and in the pres-
ence 0f an alkah but, the process has hereto-
foreproved a practleal failure, owing, chiefly,
30 to the extremely negative nature of the ma-
terials employed Iobvlate this difficulty by
reducing the carbon to a highly active and

enern*etw condition prevmus to bringing it

into eontact with the nitrogen and alkah by
35 means of sultable appliances such for in-

stance as are described hereinafter and illus-

~trated in the accompanymw dlawmn"s in
which:— |
Figure 1isa Veltlbal elevation of an appa

40 1atus, in which tocarry out my process. Fig.

2 isa section of Fig. 1, upon theline a—a. Kig.

3 is a section of Fig. 1, upon the line b—b.
A, A,is a furnace for the production of c¢y-
- anides and fuel gases.
45 ably connected with a gas generator B, and
incloses asuitably constructed retort C, which

is externally heated by means of a volume of

flame passing through the surrounding flue

or fire-chamber ID. The retort is also shown

This furnace 1s suit-

I'

and by means thereof I raise the retort C, to

G, shows a smta,bly 1oeated pipe or. other
suitable duct by means of which a suitable
hydro-carbon either solid, liquid or gaseous,
is introduced into the ﬂue H. |

L, are refractory bafflers or shelves for the.

purpose of retarding the fall of pulverized

OFFICE. -
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material, when such i1s used, through the re-
tort, a,nd M, 1s a tank eontalnmﬂ‘ Watel for -

eolleetmﬁ‘ or decomposing the cyanldes
By the combustion of carbonaceous fuel of

any sort, whether solid, liquid, or gaseous, in

su1tab1y adjusted volume of air, or of air

cl-lld steamm mixed I produce in a furnace B
(constructed suitably to the character of the
fuel used) a volume of generator or producer

gas; and, by meaus of a secondary volume of

oas in the combustion flues or chambers J

a high temperature. - As soon asthe retortC
has 1Lached a working heat, I suck, draw or
force, by means of a suitable fan, blower as-
pirator, exhauster or other suitable appara-

air supphed through a flue I, or its equiva-
lent I burn part of the o*enelator or producer

s, 70
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tus, a suitably adjusted volume of the gener-
ator gas produced in B, up through the flue

H, and thence down thlough the retort C,

a,nd throngh or over the water in the tank M,

1 whence the gas 18 drawn through sultable

washers or Scrubbels or other smtablv con-

other nitrogenous compound% produced may

‘be collected. For purpose of illustration, I

show a blower X, dotted lines Fig. 1, for i 1111-
pelling the gas. "I now by means of the hop-

per B, and the feeder ¥, feed a suitable vol-

ume of an alkali or of a suitable compound

R0

‘structed apparatus whereby the cyanides and -

or admixture thereof into the retort, C, throu gh

which it falls and wherein it is brmwht mto
intimate contact and admixture with thB oen-
erator gas passing through the retort.

powder, but, it is sometimes preferable to in-
troduce it into the retort iin a vaporized con-
dition. Also when it is introduced into the
retort in a pulverized condition, and is in-

clined to be rendered pasty by the heat or

90.

Insu-—
| ally pr efer to use the alkall in the form of a

95

from any other cause to clog the feeder, there .

is frequently an admntaﬂ'e in mixing Wlth it

5t> as suitably provided with a hopper L, and | some inert, infusible substcmce such as pul-
verized catbon whereby the pastmess of the

feedlnw mechamsm I,

100
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alkali may be compensated for and corrected. | the other alkalies such as potassiam, calci'um,

The carbon used will not be lost for it may
be caused to decompose a volume of steam,

preferably superheated, admitted into the
lower part of the retort and may thus be
caused to produce a large volume of fuel gas.
I, also, by means of the pipe G, introduce a
suitable volume of hydro-carbonaceous mat-
ter into the flue II. This hydrocarbon may
be in either the solid, liquid, gaseous or va-
porous condition, in any of which cases it
will be decomposed by the heat, the volatile
portion of its solid orliquid matterinto gases
and vapors, and its gaseous and vaporous
constituents into simpler produets, so that, in
any case its constituent volatile matter will
be certain to reach the retort in the form of
gas or vapor. When a liquid gaseous or va-
porous hydro-carbon is used it may be caused
to flow through the pipe G, by simple gravity
or pressure; but when the hydro-carbon used
18 1n a solid form it will be necessary to force
1t through by means of some suitable mech-
anism. 1 now causethe mixed generator and
hydro-carbon gases to enter the retort C, but
as it 1s most desirable that they should be
practically free from free oxygen and car-
boniec acid, under the influence of the high

~ temperature I cause such oxygen as may be

30
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63 the analogous results obtained by the use of

preseut in the generator gas to combine with
the hydro-carbons, and its carbonic acid, also,
to be reduced by them with the produetion of
carbonicoxideandfree hydrogen. The mixed
gases and vapors introduced into the retort
C, are there subjected to a high temperature,
and the contained hydro-carbons finally be-
come “ cracked ”’ or reduced to simpler com-
pounds, and, under sufficient exposure to the
high temperature, become finally resolved
intonascentcarbon and hydrogen; and, there
are thus produced compound and simple
bodies which are possessed of strong chemical
affinities, and which combine readily with
freenitrogen in the presence of an alkali, and
under the influence of a high temperature;
while some, notably nascent hydrogen and
acetylene,areendowed with such strong affini-
ties that they are capable of combining di-
rectly with nitrogen, thus: -

1. CH,+N,=2HCN

2. Na,CO,;+2C,H,=3C0-}2Na,NC-I,.

3. Na,CO;+4 4C(nascent)+N,=3CO -} 2Na,
CN. | | '

4. 3Hy(nascent)-+N,=2NH,.

Around these metamorphoses revolves an

endless train of intermediate, analogous, and
secondary reactions, all of which tend and
gravitate to, and rest upon the common basis
of the intense chemical energy and strong af-
finities of acetylene and nascent carbon and

hydrogen, and the same holds good, but in a

much less degree of olefiant gas.
Among the above reactions may be included

barium, magnesium and strontium; and, of
their carbonates, oxides and hydrates, all of

which are available, in agreater or less degree
for the purposes of my invention.
The eyanides produced are received in the

tank M, where they may be treated by any of

the usual processes. When the chief object
is to produce ammonia the cyanides may be
decomposed, before falling into M, by means
of a suitably regulated volume of steam, pref-
erably superheated, admitted to the retort at
such a height above the water as to insure
theirdecomposition before reachingit. When
pulverized carbon is introduced into the re-
tort through the hopper E, steam sufficient
for its gasifieation should be admitted over

and above that required for the decomposi-

tion of the cyanides and the produection of
ammonia. |
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I do not bind or confine myself to the exact -

reaction or reactions or succession of reac-
tlons described, nor to the exact form or ar-
rangement of the apparatus for it must be

‘evident that the several details and reactions,

and the exact order and succession of the
same, as well as the form, construction and
arrangement of the apparatus may be varied
indefinitely.

I elaiin—

1. T'he process herein described of produc-
ing alkaline cyanides and ammonia by burn-
ing carbonaceous matter in a limited supply
of air alone or air and steam mixed, produc-
ing a generator or producer gas, consisting,
chiefly, of the oxides of carbon, and free nitro-
gen and hydrogen, causing said gas to meet
and mingle with hydrocarbon gases or vapors,
and the mixed gasesand vaporsto passthrough
a heated chamber and then bringing theminto
admixture with a pulverized mixture of al-
kali and an infusible substance, as ecarbon and
moving or falling through the echamber in the
same direction as the gases, causing the hy-
dro-carbons to be decomposed by heat into
simpler and elemental produets and these to
combine with the nitrogen and alkali produe-
ing alkali cyanides, ammonia, and fuel gases
substantially as deseribed.

2. In an apparatus for generating alkaline

cyanides, the combination of the mixing or

decomposing chamber H, retort C, means for
supplying hydrocarbon and a pipe arranged
to conduct the said hydrocarbon to the flue
or chamber I, above the point where the lat-

go
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ter communicates with the furnace, substan-

tially as set forth. _

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

THOMAS B. FOGARTY.

Witnesses:
- LouisE K. FOGARTY,
LEWIS CONDICT.
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