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Application filed Weovember 4, 1910,

Yo all whom it may RO
e lenown that L Janigs Aunrren I
pant, asubject of the King of Great Dritain
and Treland, of 44 Eamml avenue, Sireaf-
in the ceunty of London, Ingland,
have invented a new and uaxful Procs
Manufacturing  Adkali-Metal Cyanids, of
which the I(\Hm\mo is a speeification.

T lw\ invention relates to the manufacture
ali metal eyanmids by veacfion between
‘..1“(.}1. nitrogen, and allali, at a high tem-
perature, and the said invention has for its
object to provide means whereby the ve-
qitized eyanid can be conveniently, efficiently,
and continuously, produced in a condition
of great purity.

"H*couhna to this invention the nitrogen
and tvhcxeqmr d alkalimetal omfim.nh mat-
ter, such as carbonate, or hydrate, of potas
sium, or of sodiwm; are fed in a caverul

regt aluted m anner into the lower part of a
veaction cham! ber, or vessel, containing car-
boen, and the vapor of alkali metal eyanid,
due to the reaction, passes into & condensing
chamber, ov vessel, whieh is provided at its
Tower p.nl with means by which the uql-“h(‘(l
alkall metal cyanid condensed passes out.
The aforesaid apparatus is made of ni
or cobalt, or other snitable metal, or
but puno}'ﬂﬂ_\f nickel plate, either cast,
rolled, and containing one half of one per
cent. of manganese, or platecast from melted
nickel o which a sma H quantity m carbon
has been added. The plate shouid be auto-
genonsly welded in forming the apparatus.
The apparatus is heat (\d in a furnace fleoded
with the flame got by the combustion of
hvd?'\m hon gas, or oil fuel. the flame be-
ing driven into the furnace by jets of aiv
50 ns to completely fill it and allow a smnll
surplus of flame to issue at openings pro-
vided for the purpose.

The apparatus, and the furnace by which
it is heatod. ave prefernbly constructed as
hereinafter described with reference to the
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accompanying drawing, but I do not limit
myself to the precise etails which T shall

d(wrri'ho

e apparatus in ele-

m‘h other. The

Hig. 1, but is

3 sh"mq a modi-

thed, ™
form of ve-

Vﬂtmnq at moha
furnace is .Jn Wi
omitted from g
ﬁed detail as herein:
is a gide elevation of & modified
action vessel and condenser.
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The dmmb“' <& in whieh the ve-
action takes l'l e 1s \«m.ml and its smailer
upper end enters, for a shiort distance,
upe .-poaﬂ condensing chamber, :
so of conieal formation). the said w
per end being shaped, or provided with a
turned (’u ; b so as to imm o chau-
nol, or mu'onndmg the uppe:
pavt <:~f chamber, or vessel,
and, )n\ ch ] nf\] or trough, 0° lead
an outlet tube 0 for im lupwncd eyanid,
the saxd tube 1)(‘11” provided with a flange «
near its end (to prevent any creeping baek
of tinving a cup-like termina

ov

cvantd) and h
tion «* gereved onto its end, onto which cup-
ke terminafion the evantd trickles. and
from which 1t will fall Into a receiver. -
For the supply of nii’mg‘en o tube D,
soldered Into the Tower part of the reaction
chamber, er vessel. extends upward ontside
the reaetion and condensing chambers and
is connee “(’t at ’mp W nu the xnmﬂ*‘ of nitre
oen entering by the pipe 4. Tnto the said

tuhe D openg anctier tube W owhich also
o:s’ron 1s wpward.  This tube B is for the
admi sion of the fnsed allall metal comtain-

ng mﬂwnm? which ean be supntied to, and

be fused jn, a funnel ¢ {preferably ceylin-
drieal) af the top of the tube, for exampie

when using a earbonate: or the fused alkall
metal confaining material ean be allowed to
drip into the funnel o, for “*’f\mlﬂo when
using n\ﬂzni‘o. or it ean be supplied in
the form of comprm:oﬁ peliets.

The apparalns is placed in a furnace ¥ so
that the xmmon (h“mher. or vessel. A, and
the Tower pa * the condensing chamber.
or vessel, E. and Ul e tubes ) and T and the
Tower ]*m'r of the fimuel ¢ which vecrives the
Jlmh metal containing mmerm] in the
unnm'n the upper g,nn of the (’onﬂon&mo

n\hm. or vessel, 3 extending to m}iqm‘
the furnace, so
evanid reaction will escape by its contracted
upper opening 5° and so that fresh Qnmﬂie&
of carbon can be introduced by the said
opening. which can, if desi ‘e& be provided
with a plate by whieh it can be dmed to any
““qmwd extent. The upper part of the fun-
nel ¢ to which the alkali metal c¢ Manmw
mate avial i is wmﬂwd also projects from the
farnace.  The evanid ontlet tube O extends
through an opening f in the wall of the fur-
nace, there heing a space between the wall
and the said mbe and there being also a
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space between the condensing chamber, or | upper part of this slot be filled in by a re-:
vessel, and the opening 7* in the roof of the |

furnace through which it passes to allow of
ihe passage of the surplus flame around the
said entlet tube ) and around the condens-
ing chaniber. ov vessel, B, Desides these
openings for the excape of flame, T provide
an outiel which can be opened and closed
b a movable briek, especially in the case of
a farnace of Iarge size. The furnace is pro-
vided with cpenings f2 in 1ts wall, opposite
wlhich openings are burners & and means
for forcing air, with the flames of the burn-
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ers, into the interior of the furnace. :

For preventing the escape of nitrogen gas
throueh tlie funnel ¢ by which the alkali
metal containing materal is supplied, the
opening leading from the said funnel into
ihe tule i helow 1t can be closed by a plug
¢*. or the said tube can be made of siphon
form. as Hlustrated at E* in Fig. 3. The

said funnel ¢ ean be provided with means.

for passing coal-gas, or the like, into it to
prevent aecess of air. The pipeat H is for
this purpese.  The tube D, by ‘which nitro-
gen is supplicd, is preferably made with an
enlargement @ at the part where it emerges
from the furnace, so as to prevent any al-
leall. which may penetrate into the said tube,
cansing obstruction to the flow of nitrogen.
The funnel e for the alkali metal contain-
ing material, and the pipe I for the nitro-
gen, con be supported by a clamp I fastened
to the upper part of the condensing cham-
Ler, ov vessel, B, as illustrated. - The outlet
tube €, and . its cup-like termination C%
should be.so supported as to relieve strain
tion. “This may be done by means of a
hools J o1 a chain § passing over a pulley j°
and provided with a counterweight. j°, the
hoolt being applied to the Boss of the cup ¢,
or to the end part of the cup-like termina-
tion ¢* of the outlet tube. , :
The entire apparatus within the furnace
is made of metal which will withstand the

actiori of the materials, and the high tem-.

perature employed, preferably nickel with a
small percentage of manganese, or carbdn,.

-as aforesaid, the parts being autogenously

welded together. The furnace may be made
of refractory earthenware and the top may
be made of removable bricks K. It is pre-
ferred to mount the veaction chamber, or
vessel, A on a disk 7 of nickel, or the like,
supported from the floor of the furnace by
bricks 2 and to put a little refractory earth
on the said disk to prevent the reaction ves-
sel adhering to it at the high temperature
employed. The flame which passes out by
the chanuel £ around the eyanid outlet tube
C will keep the cyanid in- the said tube in a
sufficiently liquid condition to eause it to
flow out. The said channel f can be made as
a slot from the top of the furnace and the

and compensate for expansion and contrac-’

1,087,019

movable brick (or removable bricks) when
the apparatus is in place in the furnace.
Should the carbon, or the alkali metal
containing material, contain any appreciable
guantity of ash, or non - volatile matter,
means should be provided for removing such
ash, or non-volatile matter, without it being
necessary to remove the apparatus from the
furnace for the purpose. This may be done
by leading a. tube « from the bottom of the
reaction chamber, or vessel, A, this tube «
passing out through a hole /% in the floor of
the furnace, and the furnace being sup-
ported on columns, or the like, which will
allow of access to the said tube « and a sep-
arate burner can be used at this hole so that
the said tube « can be strongly heated when
required. »When ash, or non-volutile matter,
is to be removed, the temperature of the fur-
nace is reduced considerably helow the
working heat and a quantity of fused alkali
metal containing matter 15 passed down
the tube & which feeds in the said matter,
and, if necessary, some alkaline borate can
be added to it. The fused alkali containing
matter will carry the ash, or non-volatile
matter, out through the tube which is heated
to the necessary temperature. The said tube
may be closed by a plug of nickel, or other
suitable material, during normal work, or
the said tube may have a siphon bend Iin it.
The reaction vessel A, when in use, is com-
pletely filled with carbon which should ex-

tend up into the condensing chamber, or

vessel, B, so as to partially fill it also.

The temperature required for the reaction
I find is 1800° centigrade. ‘

The condensing vessel B, instead of being
superposed on the reaction vessel A, may, 1f
desired, be situated at the required elevation
at the side thereof, as illustrated for exam-
ple in Fig. 4. The vessel A is made of such
length that its -upper part project above
the furnace, the top of which is indicated
by the dotted line V. The vessels A and B
are in communication with each other for

' allowing the gaseous and vaporous products
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to pass [rom the vessei A to the condensing -

vessel B, which can be conveniently effected

by two tubes W and X screwed together.

The top of the vessel A is provided with a

‘stopper Y which is removed when 1t is neces-

sary to introduce fresh carbon. The clamp

for supporting the nitrogen tube and the-

potash funrel can be carried by the upper
part of the vessel A. The weight of the

_condensing vessel B can be counterpoised in

order to prevent undue strain on ihe tubes
W and X. This can be done by inserting
two metal pegs (%) into the upper part of
the vessel BB and connecting to these pegs the
chain attached to a counterpoise like that
shown in the first arrangement. The parts
which correspond with those shown in the
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other figures are marked with the same
reference letters.
,}I' claim as my invention: _

1. The method of manufacturiug alkals
metal cyanids which Consists in feeding ni-
trogen and alkali metal containing matter
to the lower portion of a quantity of carhon

“in a reaction chamber, highly heating the

latter, leading the cyanid vapors upward
through the carbon fo a heated condenser
and leading off therefrom in liquid form the
cyanid condensed therein, substaniially as
described. -

2. The method of mannfacturing alkalj
metal eyanids which consists in feeding mi-
trogen and alkali metal containing matter
to the lower portion of a quantity of carbon
i a reaction chamber, highly heating the
latter, leading the cyanid apors upward
through the carbon fo a heated condencer
containing carbon and leading off therefrom
i liquid form, the cyanid condensed there-
in, substantially as described. :

3. The method of manufactaring alkali
metal cyanids which consists in fecding ni-
trogen and alkali metal containing matter to

the lower portion of a quantity of carbon in.

a reaction chamber, highly heating the lat-
ter, leading the cyanid apors upward
througl the carbon "to a heated condenser
and’ Jeading off therefrom in liquid form
through a heated outlet the cyanid con-
densed therein, ‘substantially as described.
4. The method of manufacturing alkali
metal cyanids which consists in feeding ni-
trogen and atkali wetal containing matfer to
the lower portiou of a quantity of carbon in

ing matter to the bottom thereof,

=
&

a reaction chamber, highly heating ‘the
latter, leading the cyanid vapors upward
through the carbon fo a
and leading off therefrom in liquid forin
the cyanid condensed therein and flowing oil
the ash from the reaction through a heated:
bottom discharge outlet, substantially as de-
seribed. ,

5. The ‘fethod of manufacturing alkali
metal eyanids which consists in feeding car-
bon to a reaction chamber from above, and
feeding nitrogen and alkali metal contain-
highly
heating the reaction chamber, leading the
cyanid vapors upward through the carbon
to a heated condenser and leading off from
the latter, in liquid form, the cyanid con-
densed therein, snbstantially as described.

6. The method of manufacturing alkali
metal eyanid which consists in filling a re-
action chamber and at least pertially filling
a superposed condensing chamber with car-
bon, feeding to the lower portion of the re-
action chamber a controlled quantity of ni-
trogen and alkali metal containing matter,
heating the reaction chambér, leading the
cyanid vapers upward through the carbon
to the condenser, and leading off therefrom,
in hiquid form, the cyanid condensed therein,
substantially as described.

In testimony whereof T have signed my
name to.this specification in the presence of
two subscribing witnesses. L

JAMES ALFRED KENDALL.

Witnesses:

Epwarp Guorer Davizs,
Groperr Freromeg Tysox,
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