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To all whom it may concern

Be it known that I, Caaruns P. Hippux,
a citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented cer-
tain new and useful Improvements in Fur-
naces, of  which® the following is a speci-
fication. ‘ :

- This invention relates to furnaces for the
effectuation of nitrogen fixation processes
and the like; and more especially concerns
a Turnace for the conversion of such ma-
terials as sodium carborate into. sodium
cyanid; the fixed nitrogen in the latter be-
ing preferably obtained from free or atmos-
pheric nitrogen, during the operation.

In the patent to John 1. Bucher No.
1,120,682, dated December 15, 1914, there is
disclosed a process for fixing atmospheric
nitrogen in. the form of the cyanid of an
allkali metal, such as sodium; and in cer-
tain of its more limited aspects, the herein
described furnace may be regarded as an
improvement upon that described by said
Bucher in said patent. o

The present invention has for one of its
objects the provision of means for increasing

the output from a given furnace; while per-

mitting effective cyanization of the charge.

Another objecti1s to so construct the ap-
paratus as to permit of its being readily as-
sembled and disassembled. ‘These and other
objects of my invention will be hereinafter
veferred to and the novel combinations of
means and elements whereby said objects

may be attained, will be more particularly.

pointed out inthe claims appended hereto.
In the drawing, which forms a part hereof,
T have somewlhiat diagrammatically exempli-
fied a preferred. construction; but as I am
aware of various changes and modifications
which may be made herein without. depart-
ing from the spirit of my invention, I desire
to be limited only by the scope of said claims,
broadly considered in the light of my dis-
closure, ‘ ‘ ‘ -
Referring to the drawing: - .
Tigure 1 is a vertical section of the fur-
nace; the section. being taken on the axis
of the retort;-and ‘
Ifig. 2 is a partial detail

I section taken on
line TI—IT of Tig. 1. ‘

As shown in-the drawing, the retort pref-
orably comprises two shells; the outer shell.

being  designated 1, and the inner: one, 2.

Specification of Letters Patent.

Aflames or hot

Patented Ang. 3, 1920.

Application filed .Taima,l'y 27,1919, Serial No. 273456.

Shell 1 may be made of iron pipe of rela-
tively large diameter; e. ¢., 30 inches or
more. Telescoped over its lower end and
preferably securely welded thereto is a pipe
section 3 of somewhat larger diameter;
which for convenience hereinafter will be
referred to as the cooling section; in that as
the descending columnar charge is received
thereinto, it is cooléd, in part by radiation.
and in part by relatively cool nitrogen cur--
rents, as hereinafter described. ,

The inner section 2 is desirably at least

10 or 12 inches smaller 1n diameter than sec-

tion 1; so that there is left an annular space
between the opposed walls of these sections,
5 or 6" thick, or more, adapted for the re-
ception of the charge 4. ‘

Section 2 is semewhat thimble-shaped and
may be formed of iron, but is-preferably
of heat vesistant alloy, such as one made of
a suitable mixture of nickel, iron and
chromium, or the like; and in somse cages 1

60

70

75

also prefer to make the outer cylinder 1-of -

such material.

These concentric shells or cylinders are
mounted vertically in a suitable furnace,
which may conveniently be of the muflle
type. The brick work of the furnace has
been designated 5 and comprises a conduit 6,
through which the heating gases may be in-

e £ .
troduced, - these gases preferably being

scaused to impinge against a-wall 7, and

thence they pass into contact with a section

% of the brick work, which is so formed as

to co-act with the wall 7, to «deflect the
gases more immediately into -
contact with the lower end of retort sec-
tion 1;:the object being to heat.this lower
end somewhat more highly than is the upper
end of said retort. Thus, the lower end of
the retort may be heated to a temperature,
for example, of 1050° C., while the upper
end may be heated to 1000° C., or somewhat
less. The gases emerging from the conduit
6 pass through the chamber 9 in which the
retort is disposed, and emerge via a con-
duit 10 ; whence they pass through a flue 11.
The lower end of the cooling section 3 is
received into a part of the casing 12 for the
feed mechanism, which mechanism removes
the cyanized and relatively cooled charge
from the retort. ~As this mechanism forms
no part of the present invention, a portion
only of the casing for the same has been
shown, S
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The orifices in the brick work through
which extend the sections 1 and 3 are sealed
gas tight in any suitable manner, as for ex-
ample by means of kieselguhr packing 13,
and slabs 18" of firebrick, or the like.

The upper end of the outer section 1,
preferably engages the base or lower end of
a hopper-likke casting 14, and the weight of
this latter may conveiitently be sustained by
a suitable framework 15, as shown.

Into the hepper 14 is inserted a casting

16, provided with a plurality of ribs 16/,
wwhich. extend radially outward and have

“their outer edges shaped to adapt them for

reception into the hopper 14. The lower

~-ends -of these ribs have their sdges sloped,

~as shown, so that the casting 16 is firfaly

supported in -and by the hopper 14.

-~ “Upon the interior wall of the casting 16
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ferred to.

are a plurality of lugs 17, and the lower ex-

tremity of sard casting is provided with an
-interior annular flange 177, which in cross

section forms a substantially hooked shaped
element, adapted for engagement with the

“out -turned flange 18 at the upper end of

retevt section 2.

The inverted thimble 2 hence depends
from the casting 16 and in order to prevent
the charge in the furnace from displacing

“the thimble out, of axial alinement with the

cylindrical section 1,~in ‘the event of some
irregulatity in the feed of the charge—
flat oval blocks 19 may be driven in beneath

-the lugs 17, so as, in effect, to wedge the
5 flange 18 down against the heok-like inte-

tior flange at the lower end -of the cust-
‘ing 16. - '

"The advantage of this construction resides
in the fact that these blocks 19 may be read-
ily knocked out of place after the Tetort has
been partly disassembled, in order to sepa-

-rate the casting 16 from the section 2. "If

bolts, or the like were employed to secure
these parts ‘together, then, owing to the
heat to which they ‘are subjected, it would
at times be found ‘exceedingly difficult to
remove such bolts. , :

-~ The upper end of the casting 16 is pro-

-vided with an interiorly directed flange 20,

which is preferably annularly recessed for
‘the reception. of Kieselghur or the like, as
at 21;toprovide a seal.

- Above the casting 16 is an inverted fun-

‘nel-shaped member 22, the lower extremity

of which is provided with an outwardly di-
vected flange 227 which is received into the

“Kieselguhr 21, to complete the seal above re-

The weight of the member 22, may be sus-
tamed in part by the casting 16 ; but is pref-

~erably principally carried more directly by
the framework 15, through the intermediacy
of ‘a flanged ring 23, which is integrally

united to the member 22 by ribs 24. These
latter are of the same number as ribs 167,

1,348,175

and desirably register therewith, so that the
briguets fed into the hopper-like space 25,
at no time encounter an cbstruction to their
downward movement. TIn other words, the
space 25 is reaily an annulus which is di-
vided into compartments by radially di-
rected partitions 24, as shown in Fig, 2.

I have described how the cylindrical sec-
tion 1 is exteriorly heated by combustion
gases in the muflle furnace, and shall now
consider the preferred mode of interiorly
heating thimble-section 2 of the retort.

A spider 26 is introduced into the custing
16 and the extremities of its legs may rest
directly upon the flange 18 of the thimble 2.
This spider is centrally apertured for the
reception of a pipe 27, which depends there-
through and preferably extends down, well
toward the bottom of the thimble. Iipe 27
may be formed of such an alloy as that
abeve mentioned, or it may be formed or
fused silica, or the like.

The upper end of pipe 27 is enlarged for
the reception of a pipe 28, provision being
made as by means of an annular recess 297,
for the insertion of suitable sealing mute-
rial, such as kieselguhr or the like.

Pipe 28 is secured to an elbow 29, to the
other end of which, preferably through the
intermediacy of a reducing flange 307, is
connected a short pipe section or nipple 30,
which extends lateraily out through the wall
of the member 22.

Fuel gas may be introduced into the pipes
28 and 27 from a pipe 31, which may be
coupled to the nipple 30 by ineans of a
sleeve 32.

To facilitate removal of the retort from
the furnace, pipe 31 may, if desired, be
mounted so that it may be swung aside or
swiveled out of the way, after which sleeve
32 may be disengaged from the nipple 30;
the casting 33 being pivotally connected to
the pipe 31 and also, desirably, constituting
a trap for any tar, or the like, present in the

- fuel gas.

In the interior of pipes 28 and 27, is a
smaller pipe 34, through which air is ad-

‘mitted ; this pipe extending up through the

elbow 29 and, by suitable connections,
thence projects laterally through the wall
of member 22. Tt may receive air from
a pipe 35, to which it may Dbe coupled hy
a sleeve 36.

The pipe 34 may be provided with later-
ally directed lugs 347, to space it from
pipe 27.

The combination of pipes 27 and 34,
forms in effect an inverted Bunsen lwrner,
the flame from which is directed down-
wardly toward the bottom of the thimble
section 2. To preserve this part of the
retort from excessive heating, T prefer to
fill the lower extremity of said section ©

with suitable Tieat-resistant material 37,
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which may be introduced in plastic condi-
tion and molded into the shape shown.
The flames emerging from the lower end

-of pipe 27, are deflected by the heat-resist-

ant-material 37 and thence travel upwardly
in contact with the inner wall.of thimble 2,
and heat the latter at its lower extremity
to approximately 1050° C.; the upper end
being somewhat less highly heated, in cor-
respondence ‘with:the mode of heating sec-
tion 1, above described.

T have found it desirs ible; although by no
means essential, to introduce hot lllth(T(,ll
into the space 38, directly  below thimble
2,-and this nitrogen may be introduced via
a pipe 39, which extends down: through
member 99’ and casting 16, into the thlmbie
in which latter said pipe is preferably coiled
as at 39", for a portion of its length.

This plpe may be formed of 'Llloy, or if

made of iron, it.1s preferably protected at at

- least the lower extremity thereof by annuli
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-sLmntnlly filled.

40 of alundum, or the like, while the coil
39" may be uppmtud tupon brackets 41,
welded to the inner wall of the thimble.

The lower extremity of pipe 39 may pro-
ject-through a small aperture in the bottom
of section 2. this aperture being .sealed
around said plpe by the material 37 afore-

said,

The preferred mode. of operatlnw the
furnace, is as follows:

The material to be cyam/ed, prefemblv in
the form -of briquets and comprising inti-
mately mixed sodium carbonate, finely pu
verulent coke or-other suitable mbona%(‘us
material, and finely divided iren, is charged
into the hopper 95 until the annular space

between the retort sections 1 and 2, and,-of

course, any space therebelow, have been sub-
The bmqueted charge. also
preferably extends up to the top of the
ring 23.

The retort meanwhile, and indeed prefer-

_ably previously, has been heated interiorly
vas well as e\teuorly, the latter by means

{ the combustion gases emerging from the
(_ondmt 6, which traverse the chamber -9
and pass thence into the flue 11, as ab_ove
described ; while  fuel - gas is  admitted
through plpe 31 and plpes 28 and 27 and
in the latter is'mixed. with air, under suit-
able pressure,. admitted throudh pipe 34.
The fuel gas will be, of course, under a
pressure COI‘I‘“S}_’)Ondan to that of the air,
and the gaseous mixture will, by the tlme

:that it.is delivered. from the end of pipe

27, be highly heated and very effective com-

,Lthion can-hence be obtained; whereby to

heat the inner retort section or thimble 2
up to the indicated tempermtures

. Nitrogen passing through pipe 39 will, of
course, be highly prehe%‘ed and will emeroe

.into the- space immediately below the section

2; at which point it will encounter a current

sodium

‘to.hecome

cof the
and descends below the level of the, floor of

Jharden

8

of nitrogen. ascending from thc feod mech-
anism_ casing.  This lqttel nifrogen is hot,

by - reason oL its having enc ountered the
dcscmmno charge -of cymxzed briguets,

after the “furnace has been in operation: a
reasonable time; but it is by no means as
highly heated qs is  the nitrogen which

‘emerges from pipe 39. It is, in mct, suffi-

ciently -cool to chill the fused material in

the desrending briquet mass; this material

comprising molten cyanid and. sodium car-
bonate.  When briquets containing this
molten mixture are this exposed to the ni-
trogen current at a point where the tem-
perature of the latter is below the eutectic
point of the mixed cyanid.and soda-ash or
carbonate, this. mixture solidifies
and in so doing, becomes for a tlme quite
adhesive or tacky. :

If at such time, a portion of ‘the retort
wall is in contact with briquets, the cyanid
content of which is therefore just in.the

cact of getting or solidifying; such br]quets

will tend to adhere to the rotort wall with
which they are brought into contact and will

hence tend to impede the progress of the

charge through the retort.

It 1s for t‘mq reason that the inner section
or thimble 2, has the bottom thereof so
shaped as to, in effect, abruptly remove:its
wall from possible contact with the descend-
ing charge, at a point a short distance above
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Where the charge begins to set and hence

tac ky, as above described.

In other words, the descending briquets,
whik passing down between the cylindrical
walls of retort sections 1 and 2, and while
exposed to the intense heat to which they
are subjected, are more or less plastic and as
the cyanid is formed therein according to
the equation:

Na,CO,;4-N, —{—4C+Iron——
2N%LN—{—5C0+IIOH

1L normally .is molten and after a fashion
acts as a lubricant. = After a given portion
cl‘lm'ge becomes cyanized, however,

Lhe furnace, it begins to cool and by the time
that it reaches the level of the botfom of the
thimble 2, it is very nearly ready to set or
if it is located in the. VlClnltV of
said thimble. T4, however, does not set until
it has cleared fhplower end of the section 2

and hence the mass of briquets will normally
radially, for

flow inwardly, or more or less
2 short (119tcmce, as indicated in Fig. 1: re-
ducing somewhat the diameter of the sp(me
38 within the briquet column.

At times thiy inward flow of the bnquet
mass, on account of heat conditions, may
even be such as to cause the cavity 38 1o
assume either the form of an inverted cone;
or of an inverted truncated cone.

The warm but not excessively hot mtro~
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gen which dlso f6Ws up from-the feed mecha-
-nism- casing ‘alongside of the inner: wall of

the cooling section 3, is not materially ad-
mixed ‘with hot nitrogen from the pipe 39;
-and ‘herice ‘the otiter briquets, or those more
Nearly adjacent to thessection 1, will'tend to
‘88t -sooner than those in the interior of the
charge. The cocling section 3 is'offset from

_the hottom of the section 1, to permit these

‘briquets, thus in contact with the section 1
as ‘they approach the lower end of the lut-

“ter, to Become tacky and set. oub of contact
b ? k)

with both said section 1 and the cooling sec-
‘tion or wall 8. e

1 have thus mdde provision both upon the
outer side ‘of the briquet colimn and upon
its intetior, to insuré against restriction of
the movement of the charge downwardly
through the annular retort, by reason of any
‘adhesion’of pottions of the charge which are
coolinig to portions of the walls of the re-
tort.. - Asia result, the charge in the form of
a_hollow column, will- move steadily down-

‘ward into the feed mechanism casing; while

fresh material, in the form of uncyanized

“brignets may ‘be loaded into the compart-

needed. - R
The ‘advantage of thus introducing hot
nitrogen in the manner described, via pipe

mented space. 25, from time ‘to time, as

39, or its equivalent, is that while the ni-

trogen,-as a whole, is not supplied at such a
high' temperature as to prévent proper set-
ting of the briquets,—which would obvi-

ously “interfere with the operation of the

furnace ;—nevertheless, this ‘supplemental

stream of highly heated nitrogen, vaises the
‘temperature of the entire flow of nitvogen,

just as it is‘about to enter the heat zonc of
the annular charge, and thereby favors the

extént in the upper part of the retort, there
is a tendency -for much of this cyanid to
volatilize and pass npwardly along with the
ascending - hitrogen and catbon monoxid,

‘until it reaches a point at or near the top of

the heat zone, where its temperature is low-
ered sufficiently. to permit of the destruction

-of said cyanid with reformation of sodium
:carbonate: . '

- This is so, because, at a temperature for
example of 1000° C., even 15% of carbon
monoxid in the nitrogen current, will prac-
tically prohibit cyanid formation; while a
greater content of CO, at this temperatire,

“even tends to reverse the reaction and Lience

to convert the ¢yanid back to sodium carbo-
nate. , T _

The content of carboh monoxid tends to
steadily -increase in the ascénding gaseous
current ; because carbon monoxid is liber-
ated ‘wherever the cyanid is formed, and
hence, by reason of the presence of a rela-
tively high content of -carbon monoxid in

>

~walled rétort in such
-gection ob shell theieof depends into the

1,348,175

~the upper end of the heat zone, if the tem-

perature be kept down, to, let ws say, 1000°
C., there is then little tendency for cyanid to
form in said upper end.

If cyanid is not formed at this point,
then the briguets will descend through this
portion of the futnace with maintenance of
substantially their entire content of sodium

-carbonate and as the lower end of the fur-
mace 18 most highly heated, and as, also,

there is a strong incoming current of pure
nitrogeén, and since, further, this incoming
carrent, by veason of the added nitrogen
supplied by pipe 89, is almost up to cyanid-
forming temyperature/—there is a  very
strong cyanid forming reaction effected in
the lower quarter of the heat zone.

This cyanid, after having thus copiously

formed, does not have sufficient tine to

distil off to any great extent, before it passes
down into tlie cooling section of the furnace
in which, of course, it is promptly chilled
and can no longer be lost by distillation.
On dccount of difliculties in connection
with the feed ‘mechanism, especially when
using an exterior shell of large diameter, it
is highly desirable to construct the douhle-
fashion that the inner

outer section; while the means for supply-
ing heat to said interior section, preferably
similarly depends or extends into the space
Within said inner shell, substantially as

‘shown.

By thus using an exterior shell of large
diameter and providing therein a thimble or
its equivalent, capable of co-acting there-
with to afford an annular space, the thick-
ness of which is not excessive,—it is possi-

Dble to obtain an output from a single fur-

nace, far in excess of that possible where a

simple pipe-like fetort is employed: since,

obviously, the cross-sectional area of the an-

“nular charge-receiving space may be made
many times that of the corresponding aren
of a simple pipe of a diameter in any way

well adapted to the process.
Not only is the output increased thus ma-

terially by the disposition of the charge in

the form of a hollow column of large diam-

eter; ‘but, further, the thickness of this col-

umn, méasured radially, may be such as to
pernit of a rapid heating of the Lriquets
most rémote from the sourees of heat. To
be able thus promptly to clevate to vene-

tion termperature, substantially all pavts of

the charge passing through that part of the
heat-zone of the retort, wheire it is desived
that the cyanid-forming reaction shall oc-
cur, greatly favors the obtainment of a

‘higher percentage yield of cyanid in the

prodict, on account of the reduction of
distillation of cyanid in the heat zone, in
the manner abové described.

It will hence be seen that there is a pe-
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culiar irter-action between the various. ele-

10

‘heating

ments of the described furnace, which favors
effective cyanization of the charge, as a
whole; while also permitting treatment of a
relatively. large volume of material in a
single continuously operating apparatus.
Finally, while T have described a furnace,
the inner and outer walls of the retort in
which are heated by combustion gases,; I do
not wish to be-limited by such a mode of
g; said mode being merely preferred
by reason of its snnpllclty and general avail-

~ ability.
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Having thus debcmbcd my invention, What
I'elaim is:-

1. A furnace for fixing nitrogen which
comprises two" concentrlcally disposed. re-
tort sections, one within the-other, the com-
mon axis of said" sections being substan-
tially -vertical, mieans to heat the exterior
section, auxﬂl‘u} means to heat the interior
se(:'tion, means to receive material which de-
scends through the annular 'space between
sald sections, said material having the form
of a hollow column and said receiving means
having provisions for. cooling said column

both 1nter10r1y and: e\terlorly while pre-.

venting adhesion 'of the charge to any part

.of the retort t during the cOolino operation,

said cooling provisions mcludlnw means to

~ditect a rehtlvely cool stream of n1tlooen

into contact with the lower end of sald
column,

2. A furnace for ﬁmno nltrowen which
coniprises two’ substantnlly vertical retort
sections; one within the other, mesns to
heat the extetior gection, auxiliary means to

‘heat “the interior “section, means to receive
material which descends through the an-

nular space between said sections, said mate-
rial having the form of a hollow column and
said receiving means having provisions for
cooling said column both 1nter1011y and ex-
Lerlorly while preventing adhesion of the
charge to any ‘part of the retort during the
(‘oohng opemtlon gaid coohnrr provisiong in-
cluding ‘means to " direct” a relatwclv ¢ool

,,stlcam of nitrogen nto cont'wt Wltl the

lower end of said column.

3. A “furnace’for fixing nitrogen’ Whlch
comprises two substantially vertlcd retort
sections, one within the other, means to heat
the exterior section, ‘a.uxi]iary means to heat
the interior section, means to regeive mate-
rial which descends. through the annular
gpace between said sections, said material
havmw the form of a hollow column and
said receiving means-having provisions for
cooling said colimn both interiorly and ex-
tenorly while preventing adhesion of the
charge to any part of the retort during the
coohnfr operation, said cooling provisions
mcludmrr means. to-direct & 1ehtwcn/ cool
stream of nitrogen -into contact with 'the
lower end of said column, and means supple-

8

mentml to the heating means aforesaid, for
raising the tcmpemtme of the mtrooen, as
a- wholc just prior to its admission to the
heat zone of said furnace.

4. A furnace for fixing nitrogen which
comprises a retort which includes a cylin-
drical exterior section and a thimble in the
interior of said section, said thimble being
substantially - co-axially located in’ said ex-
terior section, means to heat said thimble in-
teriorly. and ‘said section exteriorly, means
to supply free nitrogen to the heated charge-

récelving space between said thimble and-

section, “and cooling means to receive said
charge after treatment thereof in said space.

5. A furnace for fixing nitrogen which
comprises a retort, the charoc recelving por-
tion of-which s pubstantlally annular - in
crogs section, said furnace including means
to cool the chuge emerging therefrom and
provisions for effecting a vigorous nitrogen-

fixing reaction in said retort only ‘at the “end’
Cof the latter which i is adjacent said cooling

means.

6. A furnace for fixing nitrogen which
comprises a vertical 1'ct01t the charo e-re-
ceiving portion of which is subsmmnlly an-
nular in cross section, said furnace including
means to cool the chaloe emerging there-
from and provisions for eﬂe@mno a vigorous
nitrogen-fixing reaction in smd rctorL only
at the end of the latter which is ad]accnt
szud cooling means:

7. A furnace for fixing nitrogen which

- comprises a retort, the charoe -receiving por-

tion of which is substantm]ly annular in
cross section, said retort including an ex-
terior shell and a thimble substantmlly co-
axially located within said shell, said: fur-
nace having means to heat one end of said
shell to a hiOhu temperature than the other,
means to heat said thimble interiorly there.
of, said thimble heating means having pro-
visions for heating most highly the end of
said thimble Wthh is adjacent the most

-highly heated end of said shell.

8. A furnace for fixing nitrogen which
comprises a vertical, gravmy fed retmt the
charge-receiving portion of which is sub-
stantlally annular in eross section; said-re-
tort including an exterior shell and a thim-
ble substantially co-axially located - within
said shell, said furnace having means to heat
the lower end of said shell to a higher tem-
perature than the upper end thuwi, means
to heat said thimble interiorly thereof, said
thimble heating means having provisions

for heating most highly the lower end of

said uhlmble and provisions for cooling the
charge Substantially directly  after “said
charge has been most highly heated in the
space between said heated lower ends.

9. A furnace for fixing nitrogen which
comprises a retort, the chame -receiving por—
tion of which is substfmtmlly annular in
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hopper being separably: connected to. said

crosy section, said retort ineluding an ex-
terior shell and a thimble substantially co-
axially located within said shell, said fur-
nace having means to heat one end of said
shell'to a higher temperature than the other,
means to heat said thimble interiorly there-
ofy said thimbis hesting means having pro-
visions for heating most highly the end of
said thimble which is adiacent the most
highly heated ‘end of said shell, and pro-
visions. for cooling ‘the charge upon its
emergence from gnid retort substantially di-
rectly afterseaid.charge hagbeen mosthighly
heated: in the space between said heated: ends,
said provisions including means for supply-
Ing. gaseous nitrogen for contact with sald

- charge. '

10. Avfurnace for fixing nitvogen which
comprises  a vertical setort the charge-re-
ceiving: portion of wwhich is.substantially an-.
nular m cross section, in combination with a
hopper, the charge-holding portion of which
g also substentially .annular: in. cross sec-
tion, means to supply nitrogen to said retors
for. passage therethrough up inte said hop-

o

teriorly. and exteriorty thereof; so. that ths
charge therewithin may simultaneously re-
ceive- hegat both from its exterior wall and
its interior wall.

1% A furnace for fixing nitrogen which
comprises a vertical retort the charge-re-
celving portion of which is substantialty an-
nular 1n cross section, in combination with a
hopper, the charge-holding portion of which
ig-alzo substantially annularin cross section,
means to. supply nitrogen to. said retors foir
passage: therethrough up intoe. said hopper,
and means to.heat said retort both. interzonly
and: exteriorly thereof, so: that the charge
therewithin may simultgneously receive hect

both from. its exterior wall and its interior
wall, the portion of the charge which is in
Sald hopper being also: divectly heated in-
teriorly thereof: by saidi means for heating
the interior of said retors. -

12. A furnace for fixing nitzogen which
comprises a retort,” the. charge - receiving
space of which is substantially annular. in
cross. section in combination with g hoppes.
for- delivering the charge to. saidl space, said

retort to. permit disassembling of said retort
and its hopper, means to supply nitrogen to
said retort and means o supply heat to.said
retort, so that said heat meoy nass inte the
charge in said space both from. the exterior
and: interior walls thereof.

13, A continuous furnace for fixing nitro-
gen in-the form of an alkali metal cyanid,
which,” comprises a. dewnwandly feeding;,
substantially vertical retort, the charge-re-
ceiving space of which is substantially annu-
lar in cross section, said retort having off-
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sets at substantially the lower end of its
heated portion, located to free from con-
tact with the descending charge, those parts
of the retort walls which are mmmediately
below the respective offsets, means to interi-
orly heat said charge, means to. exteriorly
heat said charge, and means to cool said
charge both interiorly and exteriorly, to
solidify the cyanid formed, substantially
directly after those portions of the charge
which contain said cyanid, clear said offsets.

14. A continuous furnace for fixing
nitrogen in the form of an alkali metal
cyanid, which comprises a downwardly
feeding, -substantially vertical retort, the
charge-receiving space of which is substan-
tially annular in cross section, said retort
having. offsets at substantially the lower
end of its heated portion, located to free
from contact with the descending charge,
those parts of the retort walls which are im-
mediately below the respective oflsets,

‘means to interiorly heat said charge, means

to exteriorly heat said charge, and means
to cool said charge both interiorly and ex-
teriorly, to solidify. the cyanid formed, sul-
stantially directly after those portions of
the charge which contain said cyanid, clear
said; offsets, said cooling means including
provisions for supplying to spid retort
gaseous nitrogen to be fixed therein, said
nitrogen being relatively copl and adapted
to solidify said cyanid.

15. A continuous furnace for fixing ni-
trogen in the form of an allali metal cyanid,
which comprises a downwardly feeding,

substantially vertical retort, said retort hav-

ing offset portions directly helow the lower

encl of its reaction zone, said offset portions
being located to free from contact with the
descending cyanized charge, those parts of
the retort walls which are immediately be-
low said offset portions, means to heat said
retort, means to supply relatively cool ni-
trogen to the cyanized charge to, solidify
the eyanid therein after said cyanized
charge has passed down out of contact with
sald offset portions, and means to. supply
highly heated nitrogen to, saicdi charge for
admixture with said relatively coel nitro-
gen after the latter has performed its funec-
tion of solidifying said cyanid.

16. A furnace which comprises an ex-
terior retort section, a hopper-forming part
above said section, co-acting hopper-form-
ing means within said part, a thimble de-
pending from said means and extending
down into. said exterior section, and means
to heat said thimble interiorly and said sec-
tion exteriorly, thus heating from hoth
within and without, the charge in the space
between said exterior section and thimble.

17. A continuously fecding-furnace, which
comprises an exterior retort section, an in.

65

70

75

30

8h

90

100

105

110

120

125



<

1,848,175

terior retort sectioin, means to introduce the

charge to be treated in said furnace, into

the upper portion ot the space between sald
sections, means to heat sald exterior section
exteriorly and said - interior section in-
terioriy, to supply heat to said space both
from within and without the same, pro-
visions to coel the charge upon its emer-
gence from said heated space, and provisions
to prevent adhesion of said charge to either
of said retort sections while said charge is
being cooled. :

18. A continuously feeding furnace for
fixing free nitrogen in the form of an al-
kali metal cyanid, which comprises a retort
through which the-charge to be cyanized
continuously moves, means to heat said re-
tort to establish a cyanizing zone therein,
means to supply relatively cool nitrogen to
the eyanized charge as the latter moves out
of said zone, to solidify the cyanid in said
charge, means to supply highly heated ni-
trogen to said zone, for admixture with said
relatively cool nitrogen, and means to pre-

vent adhesion of sald cyanid to said rvetort,
while said cyanid is solidifying.

19. A furnace having a double-walled re-
tort, the space between the double walls of
which holds the charge to be treated, means
to direct a stream -of highly heated gas
against the exterior wall of said retort, and
means to direct a stream of highly ‘heated
gas against the interior wall of said retort.

20. A furnace having a double - walled
vertical retort, the space between the double
walls of which holds the charge to be
treated, means to heat the -exterior wall,
whereby to exteriorly heat the charge in
said space, and means, extending into the
space within. the inner of said walls, for
heating said inner wall, whereby to heat
said-charge interiorly thereof.

In testimony whereof I have affixed my
signature, in the presence of two witnesses

CHARLES P. HIDDEN.

Witnesses:

Howarp F. Hyranp,
Roger N. LoppELL.
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