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Application file

To all whom it may concern:

Be it known that I, PHILIP A
a citizen of the’ Umted “Btate
Aiken; in, the:county of.
Ciouth Carolina; have in
and useful- Tmproveme
Making  Alwman
: A]ununum Com

it appeltam 10~
My invention -
"makmv alumm

n, nd ﬂl‘ummabe of soda:
Ty Process. by a
& is:shown in

)uoh thﬁ retort: I‘io
lamger scale, sho

o

to the dr‘lwmgs, A
he farnace portion,
ner-%am o the rétort. wﬁh

is composed ° of.a
4, -having at e‘l(‘h
11 2, Formm
s*bo}ted The ]m 3

ut-having
Anwardly do embmce the por-
endrs of the retm‘t bemv emcﬂv

Sp’eciﬁcation of Lefters Patent
2977 1905. Sané No' 499,,202

- Patented May 10, 1910.

lai;es 4 the ends of which are secured
10115 in the ‘plate 8, secured to

op and bottom the retort ‘is pro-
vided with - curved -doors 9, hinged .thereto,
and with two pipes 10, each prov1ded with
a eock, such. as 11, ‘scréwed into the cover.
Lach of the doors-is mounted on a rod 12,
rs 13, projecting from' the body of the
nd on the retort are mounted swing-
At 14, adapted to swing down behind
iohs. 15 on the cover, thus firmly lock-
¢ covers. in position.  Any. desired
owever, may be adopted for fasten-
vers to the retort. The top and
ers.dré precisely similar.
ayer:-of asbestos; or simi-
placed over the outer
ng the covers, and
iré netting 157, the
posite-the cover por-
rods 12 by having
ped around it, as

he center, and
ns run shafis 17,
th, a pulley- 18
ed to rotate the
dinarily,
a triangular

To hoid the parts A B
Se th bearmcrs 20:are

ets are ﬁrmly fasten parts 3 by be-

- bolted - thereto, or m ade integral there-
Wlth and -have their- upper parts bent out-
wardly for engagemenhwﬂh the latches here-
inafter mentioned. With each of the brack-
ets 22 a pivoted latch is’ ‘adapted to engage,
tavo of these latches being pivotally mounted
on the part B, and two on the part C: Each
latch- 23 bas: its end thickened, as shown at
24, to pass down around the. eorrospondmg
mkxet 99, 0 that when the latches aré in
the posmon shown in Fig. 1, the parts A, B
and C- aré- prevented | from long1tudma1
ovement; except as a- whole, being . firmly’
ocked together, with the ends of the parts
ﬁﬂmg mto eorrespondmg grooves in. the
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. »girts A; B

0 the parts B and C are
, in the -usual manner;

il

525 ,
which are a%apted 40 rin on tracks 26, so-

that . the .wh paratus, consisting of the
b L00 iy

- 3TOm, one part ol,.the plant to anotn
latchies being in the position shown in Fig. 1,
" or-whereby wheii the latches 23:aré’ thrown |

" up, -the parts B and C may be. separated

10

" 15

30

‘thé’f:ad£ié§bn=bf gaseous or liqui
. door:;28, . provi
.course, any
. used:in the:

. waste productsof
* passed through

from the retort A, whereupon the latter may .
be rotated by means of power applied to the"

8

for, a %upo‘s‘e ‘heremaften: de-
The pait B is the furnace portion,
provided with:-a grate _26,%11)9

ded. with a latch 29. .
ed- -form of fu,el cou}d

serves-ito

mﬁustioii a

t €. simpl

ably cylin cin
thickened, ‘as shown at

2; ‘said “thickened
end having a groove'the

in for the: receK-

- tion-of the part 8 on one end of the retort.

35

:;}ﬁ‘_l: S

which the open end of the part ¢ is adapted.

© 40

. retort :A;leaving the latter free to rotate,
- The ioperation is as follows:—-The ‘appa- |
--ratus being in ‘the position shown in Fig. 1,

if it is desired to makeé gas, coke, and gas re- -

4.

to telescope... This arrangement is adapted

so that the parts B and. C may be moved

along the track out’of engagement with the

tort carbon, for example, the upper door of

“the retort is opéned, and & suitable charge

of soft coal introduced. into the:interior of |

- .said retort into the space between the pipes

50

.~ and connections made between the ‘
* pipes 10.at:the top of the retort leading to.| The ,
“th | top:-and bottom doors-9 of t
- pushing out the. coke from between the hori- |

5

80

7. 'The 1upper door is then. .ﬁ’i‘-ﬁmlg; ]
discharge

the gasoineter, or to any place where. gas is

3 |

to be used. - A firé'is then started in the fur- -
> nace B, and the hot prodiets of combustion
pass through the tubes 7, distilling the coal
1n the retort A, the gases passing out.through
. the- discharge. pipes 10. After this opera-.
.. tion his been: continued for a siifficient time

todistil about half of the coal, the latches 23

" are dis,engéfed from the hrackets 22, and the

. -parts’B an

[ C - moved along the track 26 ‘out

of contact with the'retort A.. All the cocks

in-the pipes 10 being closed, the uf.p_er_ pipes:

are. disconnected from the pipes leading to

be'moved as a.whole | the lat;

rt of the plant to atother, the |.&

;disconnected fromthe-gas..
“and both the. upper and: lowt
-opened. - By means of iton rods, t}
tween the pipe T is foreed down, oul

o for’
fuel, and | the Jower door, . 7,-and
fact the whole.interior of the retort,.cos

| fort bighly usstul

‘mentioned, it is Tiecess:
- amount of carbon 1n-th
] £ -of . | reactions.there must:
33 represents a chimney, and 84 the flue’
theréof, Ui g UL ne e dote -

i g e s S e D soft coal and heat the sam;
35 represents a cylindrical opening,. into.

-tillation point, by ‘burning. g4

- As the retort :A. becomes
- from- the fuel pass out of ‘the upper pipe

|.10"in the usual manner, the cocks 11 bemg
| open, ‘which gsases ar

-closed;:

ob7FEs

the gasometer, and by means of power ap- - -

plied to the pulley 18, the retort is rotated: - -

180°.”"The parts B and C are ther brought
back -intg; conniection with the retort A, and
.23 moved down' into the position:
ig. 1. The pipe§ at the top.of
e then connected to the gas de- -
: ipes, and-the cocks.therein opened.
‘The distillation process is;then ed. o

its-close, and at the end the:u

B2

he lower door, leaving:the; pipes 7,

an even layer- 35,

COIL fter they have |.and: an

_ he-tubes T of the retort into | be.n

the: @hiﬁmff%;l Tt consists of ‘a flue, prefer-
ical. in “form, -having. one’end |

85

tain this:carbon, -1 ¢h: : 100

or any desired kind of fuel in the furnace B. - .
heated up; the gases..

i ey >

‘ ‘ - collected and - either’
used to run -anoth - fd
future consumption

retort’ orstored

As described in the deseription of the ap- 110

- paratus, -the retort.is-revolved 180° one or -
-more’ times during the-distillation process, -

go that the deposit of ‘gas carbon within the =~

‘retort. on the tubes and:walls thereof. inay -
‘be: substantially'-uniform. :There is left in~

i1 -

the retort coke and a deposit of gas carbon..
ITni noved by opening the -

“of the rétort and

zontal flues 7, leaving the deposit’ of gas -
carbon on the tubes and on the inside of

" the end plates and. on the walls of the retort.
‘This refort may be then used where it stands

or conveyed away to another portion of the: oy
plant by latching the three parts A,-Band ¢. 2%

together and releasing the bearing around’ A

-the rodsvor shafts 17., ..

The South: Carolina’:clays, which my

_process is primarily -designed to. trest (al-
though it 15 by o means restrited £ the 12



87,68 B - 1

. treatment of theso fcléyé) consist of the fol- | the contents of the retort. The','dou’ble:sni'-,:_"“ "

lowing parts chemically combined— . fates arehdissolved_ out ofo;1 t]im)ei *ffused'm%is,. o
R R p— "+ .| leaving the silica in an insoluble form.- The ' -
A1203,98102,2H20,Me203; . mass of material obtained by. washing out

5 that is to say, one molecule of oxid of alu- | the retorts is then filtered, separating “the 70 .
mina, two molecules of silica, two molecules silica, which is washed again, if nécessary, -
" of water, and-1 to 3 per cent. of ferrous or | and Is then in a fine ‘white -condition, ad- .
ferric oxids or both; approximately stated. mirably suited for making glass and. other,
After determining the amount of alumina | purposes for which silica 1s cominonly used. .»
10 ip the clay, I mix with one part of clay six | If clay is fused ‘with acid. sodium sulfate, 75 -
" {imes the amount of bi-sulfate of sodium, as | NaHSO,; the iron in Solution is precipitated
" compared with the alumina in the clay, bas- | With sodium prussiate. - The precipitated - -
ing the ‘weights used mpon the atomic | ferric prussiate is treated with caustic soda, .
weights of the alumina and the bi-sulfate and the prussiate of sodium recovered to be -
15 of sodium, so that the latter salt may fur- | used over and over again. - - o
*nish enough sulfuricdcid to give up 8 mole-. It will be noted that by my process the
 cules’of said acid to the alumina.  In place sulfate of alumina is united chemically with .
. of clay, I may, of course, use other ores of 3 m(’k?mﬂ% of sulfate of soda instead of with
- alumina, such as bauxite or corundum. . The 1 ?1“919‘?1119», “as jm}'ﬁ Qrdlnalc'%":alflm, _lafnd, by .
20 quantity of bi-sulfate of sodium used should, }nlfm' ng ]133 of this jne('i“ d(-,’ub o sulfate, 1 85
" “of course; be sufficient to furnish whatever daYe.=_d‘?Y1$e } 4l IMPTOVEA S0aa Process. - This
-7 iron is preésent with a sufficient amount. of ouble sulfate is fused in one of my retorts
' sulfuric-acid, as well as the alumina, based Y.V;llﬂ%cﬁwl Poﬁ‘wﬁs 1%d1'cated by
upon the molecular weights of the oxids of b (; 1o t'i')IWl 18- » Carbon Deig pres-.
25 iron and. the bi-sulfate of sodium. - This mix- | €Nt 10 the retor s
~ture is then heated in. one of my re- | AR, 6NaF Al a, T
" torts; producing a double sulfate of alumi- | "7 2ALF,46Na,S0,
num and sodium represented by the formpula-| i, co o o R N
AL (S0,)*3Na,S0,, ferric alum, sulfate of | - Fluorid of aluminum is produced, which
0 soda, and free silica, according to the follow- s insoluble; Sulfate of soda is also” pro- 95
ing reaction :— A BT P _.Eizuqed, which is' soluble. The mixture-
o ) e oo i qg-allowed. to o partially cool and while
- A1,0,,2810,,2H,0,XFe,0, 4+ 6 NaHS O, - | still hot*is lixiviated and the fluorid of -
_ XNaHSO, :}:A_IZ,O,&_,B'S_().3,2’)1\'_“&12804 ~ | "aluminum:  separated from.the -selution of
-85 . 21e,0,,380;@Na;S0,+-2810,4-5H,0. - | the sulfate of soda by filtration. The fluorid 100
Tt should he rentioned that the. retort | oF aluminum, after being allowed to dry,
 “should only be charged so that it is about | 15 heated to about redness and showered
‘two-thirds full and before heating the re- | 40Wn upon melted metallic sodium, where-
4y tort it is separated from the furnace B and | "P" the f‘?l.lowmg reaction takes place:
~“chimney connecting portion C-and revolved, | = = " 2Al F+6Na=2Al4-ALF6NaF. -
" “ethus . thoroughly: mixing:the: materials to-.. o o7 s )
" gether;” Then the three parts A, Band C {. This reaction tesults‘in the production of
are reunited, as shown in Fig. 1, and the re- | metallic aluminum and cryolite. = At thé.
. ‘tort is-heated by the:furngce B. - Sulfuric} same time a slag is formed which may be 110 -
acid is set freé from the bi-sulfate of sodium ‘| used to fuse with the product obtained from -
‘and attacks the clay, the mass becomes ‘of | ¢lays aftér fusing them with bi-sulfate of
. a dark:blue color and boils rapidly; an dium, ‘as mentioned. above. R
" there is a rapid evolution of steam. Ferric | I obtain metallic sodium as follows: The . -
“alum is formed and also a new eompound | sulfate of soda already obtained is.placed ..
consisting of a double sulfate of aluminum | in one of the retorts A, which has been lined
and soditm, but having ‘3 molecules: of sul- | With- gas carbon, ds' previously -described.
“fate of soda combined with 1 molecule of | Colke, finely pulverized, may then be added, -
sulfate of aluminum. During the same re- |,if necessary, and the retort is'then heated, -
. ‘action silien is also formed in an anhydrous | Whereupon sulfid of soda 1§ produced, there

80"

90 -

2(80,)°

105

‘condition, and when the reaction is.ended, | still being an excess of carbon left in the re- 120
. the mass assumes a dirty yellowish white | tort. ~Caustic lime is then added and the re--
color. ~ As soon as the reaction is ended, the | tort heated to about 800° C., when metallic
.. lower bearings of the retort A are.removed sodium commences to distil over and ds-con--
and the whole apparatus being then free to | densed in the usual manner, the reaction be- . -
mMove ifs rﬁlled off the track to another por- | g as fO_HOWS:,g‘ T IR
tipn of the plant. The upper and lower. ' ’ e — A '
pipes in the rgtort are then oII))ened and steam 6Na28+6030+60—GNa2+6CgS+GCQ:_
or hot water is passed in through the pipes In other words, I produce metallic sodium .
g5 % the top and is discharged through the | indirectly from the sulfate of sodium or di- ;4

pipes. at the bottom, carrying out with it ' rectly from the sulfid. I use lime to take



=

‘the sulfur from the sodiurﬁ,_forming sodium,
oxid, which is immediately reduced to.metal-

lic sodium by the carbon present in the re-
tort. T also manufacture aluminate of soda,

Al,0,,8Na,0, in a similar manner; that is,

I place the double sulfate of soda and alu-
mina already obtained in one of my carbon
lined retorts, and heat it until the sulfate
of alumina is decomposed, forming the oxid.
Sulfurous acid gas is driven off, passes over

> carbon monoxid and dioxid into a discharge

15

720

pipe, which leads into a sulfuric acid cham-
ber, where the usual treatment for making
sulfuric- acid takes place. There is left in

the retort’ alumina either mixed or chem-"

ically combined with 8 molecules of sulfid of
sodiwm, Al,0,8Na,8.. I then add caustic
limie in sufficient quantities to take up the

sulfur, whereupon the following reaction .

takes place: . . ’ . ,
Al1,0,3Na,8+3Ca0=A1,0,3Na,0-{3Ca8.

% The aluminate of soﬂa thus-,pr,ngced' is

25

30.

35

40

45

s;l)luble." while the sulfid of calcium is-insolu-
ble.
ed with water, whereupon the aluminate of
soda dissolves and ‘the sulfid of ‘calcium can
be. separated from the solution by filtration
or decantation. " S

Artificial “eryolite can also be made from
the aluminate of soda so obtdined by treat-
ing fluorid of caleium (fluorspar) in a lead
tank with sulfuric acid, whereupon hydro-
fluoric acid is formed, in the usual manner,
which. acid is led into a solution of alumi-

nate of soda throuch .a lead pipe. The fol-
lowing reaction takes place: o :
ALO;3Na,O0+19HF= = . o

, ALF 6NaF-1-6H,0.

.The hydro-fluoric- acid "is- rapidly con-
densed and artifielal cryolite is precipitated.
Carbonate of soda may also be produced
as follows: Carbonate of lime is heated in
one of m¥ retorts and the carbonie acid pro-

“duced is led away and stored up:for use.

- Aluminate of soda in solution is then treated -

50

with - this. gas, whereupon the hydrate of

“alumina’'is precipitated, while carbonate of

soda remains in. solution. - ‘Whenever car-

" bonates or caustic alkalies are heated at 4

55

red heat, the difficulty has been to keep the
carbon, which is lighter, than the material
treated, always in. contact with the entire
mass of the melted material.: . a

In my retort, the: gas. carbon- is fixed |

around the flues and outer portion’ of the

" retort and -held there immiovably, according

.60

to the réactions already sety forth. Accord-

ing to my. method, a .new double sulfate
- of alumina gnd soda, ferric alum, and free |
-gilica may be produced, as well as fluorid.

of alunﬁqﬁm, sulfate of soda, metallic alumi-

The mass is allowed to cool and treat- |.

957,754

aluminate of soda, besides various others.

‘num, artificial eryolite, - metallic sodium, -

65

"In.a complete plant I.design’to use-one -

series or battery of my retorts without dis-

tilling coal in them at all; and in another

series, where it is desirable t6 use a carbon

lined retort, coal is distilled, forming gas
-and a fresh lining of graphite or fresh car-

bon at every . distillation, taking care' in
every distilling. operation to tip the retort
over, so that the bottom door is on the top
and vice versa. The retort.is preferably

suspended from-above by hanging supports,

the bottom half bearings being lifted up to

70

75

the shaft by bolts and screws, as shown in -
the drawing. ~The retort is detachably fixed:

to the furnace and chimney connecting por-
tions by means of cyl_inc{
fitting into circmdar grooves, and these with
the latches support the retort A when it is
releaséd from ifs bearings, so that the whole
structure, consisting of the three parts A, B
and C'may be-rolled away to ‘another part
of the plant. .

I claim :—:

ing ores containing alumina, silica and iron,

the step which consists in heating them in.
-a closed retort with an excess of bi-sulfate of

soda, producing thereby a double sulfate of

alumina and soda, containing three ‘mole-

cules of sulfate of soda to one molecule:.of

-sulfate. of alumina, a férric alum and free

silica, substantially as described. . i
" 2. In the herein described process, the step

1. In the Herein described précess_of treat-

80

rical. projections -

86
90

95 .

which consists in heating clays in. a closed .

' retort with an excess of bi-sulfate of soda,
producing a double ‘sulfate of soda and
alumina, having ‘three. molecules  of sulfate

of soda to one molecule of sulfate of
alumina, and free silica, and separating said
double sulfate from said silica, substantially
as described. T . ST
3. The herein described process of making
aluminam fluorid, which consists in heating
clay in a closed retort with an egcess of bi-
sulfate of soda, forming a double sulfate of
alumina and soda, having three molecules of
sulfate of soda to one molecule of sulfate of

alumina, separating out-said double sulfate, .
1 heating it in a carbon-lined retort, heating -

the resulting -product with lime, dissolving
out aluminate of sodg from the product and
leading - into ~the solution: thus formed a
stream  of hydrofliioric acid gas, substan-
tially as deseribed.. -+ '

In testimony Whgréof',. I affix my signé.-'

ture, in presence of “@WO witnégses.
©  PHILIP A. EMANUEL.
Witnesses: - . :
18, SuRoSEY,

oo O P, McoNamr.
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