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Lo all avhom it may concern:

Be it known that I, Joux L. Mursiz, a
citizen of the United States, and a res sident
of the city of Yonkers, county of Westches-
ter, and State of New Y. ork, have invented
a new and improved process for cracking
hydrocarbon oils distilled from crude petro—
leum, shale oil, and oil obtained from gil-
sonite or similar hydrocarbon-bearing ma-
terials, and apparatus therefor, of Which
the foﬂov ing s a specification, reference be-
ing had to the ace companying drmvmoq

This application is a division of an appli-

sation filed by me May 12, 1920, Serial Num-
ber 380,719.

{ xenem]ly stated, the objects of my inven-

tion are to provide means for removing the

carbon and other impurities from the
cracked oil, to regulate the pressure in the

vetort, to expedite the cracking operations,
to increase the quantity of the desirved prod-
ucts, to wmaintain untformity of- tempera-
tures in the bath and in the retort, to sim-
plity and reduce the cost of repairs and to
reduce the generation of fixed gases and the
formation of unsaturated compounds.

My process and zmpfu atus are adapted for
lecomposing hydrocarbon oils, distillate and
eavy petrolenms by mi\ing them with a
ed hydrocarbon gas and passing the mix-
» through a molten metal bath in order
0 pm«hlcc an increased vield of mictor
spirits or other low boiling pomt high grav-
ity liquids, and by the practice of my process
the reduction of heavy oils to light eils is
very greatly expedited and the quah ty and
quuaniity of the zesulting produets improved
and increased.

Although my process and apparatug are
peculiarly ada pted to the treatment ul heavy
oils Tor the extraction therefrom.of the va-
rious well known lighter compounds, yeb 16
will. e understood that during the opera-
uvn the temperature, the }ncsmw the rate
of flow of oil, ete., should be vegudated uc-
cording to the chavacter n! the oil heing
eracled i order to yield the desiverd results,
these changes being made as occasion may
requive. ~
The processes heretefore employed in the
cracking of oils, by passing the oil through
i molten metal bath in a closed vetort, result
in the acmmu?“twl of depogits of carbon,

o)

%

APPARATUS THEREFOR.

application filed May 12 1920 Serial No. 380,719. Divided and this application filed August 28,
Serial No. 584,679, '

which reduce the efliciency of the process
and are difficult to remove from the retort,
and in most cases require that the opemt'(m
of the retort be interrupted for a period to
enable the operator to remove them.

In the practice of my invention the mix-
ture of gas, oil and vapors rising rapidly
through the molten metal bath ]\eef) 1t vig-
orons]y agitated and prevent accumulation
of carbon within that portion of the retert
filled with molten metal. As the particles
of carbon formed in the metal bath rise to
the surface theleof they are there held in
suspension in a layer of oil made up of the
condensed heavy f{ractions which flow back
from the vapor line, the heavy fractions con-
densed on the walls of that portinn of the
retort above the furnace and the unvaporized
heavy  hydrocarbons rising through tho
metal bath. The layer of oil with the carbon
im suspension flows continuously and of
course automatically from the retort through
a device, hereinafter described, which forms

part of this invention and which T call the

depth adjusting overflow header, to the car-
bon settling tank, thereby making my process
o continuous one, because it is not necegsary
to fnfuxupt its operatlon in order to re-
move the earbon.
floav hoader is nrovided with » number of
valve controlled openings at different eleva-
tions, whereby the operator is able to main-
tain the preferred depth of the layer of oil
in order to remove the carbon particles ris-
ing to the surface of the molten metal.
Likewise those processes heretefore em-
ploying a molten metal bath have been im-
perfect in their operation on account of the
unsatisfactory temperature regulation. This
difficulty 1s largely due to the practice of in-
jecting the oils into a molten metal bath
contnined within a vertical tube or ils equiv-
alent. Upen the oil being injected into the
bottom of such tube it Ummedm el; hreaks
into vapors, which rapidly expanding expel
a large povtion of the molten metal from the
tube, and theve being ne body of metal of the
desired temperature immediately 2t hand to
veplace that which has been thug expelled,
the somewhat cooledt metal drops back inte
the tube and must be again brought up fo
the required Lempvmtur Thevefov in
processes where tubes or the like are ubed

The depth adjusting over-

55

60

65

70

80

85

95

100

105



ot

10

15

£
<

25

)
[

N
feia d

55

60

2

the rate of cracking of the oil is relatively
slow asg rapid 1n]f>(,t10n of the oil into the
metal bath under these conditions will ad-
ditionally reduce its temperature so that a
point is soon reached where only a very
small portion of the o1l is cracked, and con-
sequently a small yield only of the desired
products produced.

I find that my new construction, which
embodies a meltig pot as hereinafter de-
seribed, is superior to the tube form, as a
plurality of oil injection pipes may be used
to conduct the oil to the pot without expelling
the molien metal therefrom by the expansion
of the vapors bécause the molten metal is not
confined in the immediate vicinity of the
points at which the oil is injected ; therefore
molten metal of the desived and prdctlczﬂlv
uniform temperature can heelv circulate

‘throuphout the entire interior of the melt-

ing ]Jot because of the absence of impeding
piping or other obstrudtions. My construe-
tion is also superior to the tube form in that
as.the melting pot is preferably wider at
the top than at the bottom, more room is
thereby provided for the expansion of the

vapors in- the metal bath, thus causing a
greater degree of cracking and less violent
aowmon of the molten metal.

“Another important ‘feature of my con-
struction is the location of the oil inlet and
thermometer pipes upon the outside of the
retort and near the bottom of the melting
pot, whereby I obviate the difficulty encoun-
tered in operating certain -cracking ap-
paratus in which the oil injection and ther-
mometer pipes descend through the top of
the retort into the molten metal bath, in
which construction great difliculty is expe-
rienced in mamhunmw tight joints because
these joints are sumected “to high tempera-
tures and are. also in 'the \(me zone, and
furthermore, it s extremely difficult and
dangerous to remove the top or cover sec-
tion of the retort to which the vertical oil
pipes-are attached, as they are of necessily
mmmersed 'in the molten metal bath which
acdheres firmly to the pipes when cooled.

Under wy invention all the before-men-

tioned dificulties are avoided; and it will be
especially noted that since, as above stated,
the o1l and thermométer nipecw enter the wall
of the melting pot near its bottom, they
form no obstriction to the free circulation
of the molten metal within the retort, as do
the vertical pipes used in said othel Lypcs of
apparatus.

Under my improved process and ap-
paratus described and illustrated herein, T
pass through the molten metal bath, which
ig prefer: bl‘ lead, within the meluno pot
of the 1et01t a mixture of oil and natural
gas, or ‘other gas of the permanent hydro-
carbon class. The ¢ gas in the présence of the
oil reduces the vapor pressure of .the oil,

1,435,652

permitting a much more rapid expansion of
the oil into vapor in the melting pot or the
cracking zone, and also presents the oil in a
more finely divided state t6 the heating ele-
ment for cracking. Also injecting the gas
with the o1l through the molten metal bath
saturates the clacklno zone and retort with
preferably an excess "ot permanent hydro-
carbon gases, thereby lessening the tendency
to form fixed gases from the “oil when it is
cracked. Thus the generation of fixed
gases from the oil is reduced and the oil is
presented to the heating element in a more
finely divided form for cracking, thereby
increasing the yield of valuable products
containing a small percentage only of un-
saturated hydrocarbon compounds.

My process may be practiced and my ap-

paratus operated under atmospheric pres-
sure, or from atmospherie pressuve up to
am)rommately 125 pounds per square inch
and at varying temperatures as the charac-

“ter or quality “of the material being treated

requires.  The pressure in the cr J,cklno re-
tort is deterniined and regulated to obtain
the maximum yield of hght hydrocarbon
products with the smallest amount of un-
saturated hydrocarbon compounds from the
heavy hydrocarbon oils.

Referring to the drawings, which illus-
trate ‘LPP‘LI’LtUS adapted fer use in practic-
ing my process, Figure 1 is a longitudinal
view, partly in vertical section, of The com-
plete apparatus; Figure 2 is a vertical sec-
tional view of the furnace and cracking re-
tort taken at right angles to Fig. 1; ﬂomeb
3, 4 and 5 are Veltlc.\[ sectio n@l Vl.ews of
three modified forms of pipe for injecting
the heavy hydrecarbon oils and gas into the
molten metal.

Referving to Figs. 1 and 2, 1 represents a
suitable pump whereby the heavy hydrocar-
bon oil or distillate to be cracked is drawn
from a tank (not shown). and pumped un-
der constant pressure through 2 pipe line 2
into a preheater 3, located where preferred,
and heated pmfcmb]y by the waste gases
from a combustion furnace 4 under the
cracking retort 8. The incoming heavy hy-
(11'0r'a1b(m o1l after being pmhedt(‘d is mixed
in the line leading {rom the preheater 3 as
shown, with the heavier fraction or frac-
tions condensed out of the vapors in aerial
condenser 5 and with the uncracked oil,
which comes from the surface of the molten
metal bath in the cracking retort 8.

For a more clear undelstdndmo of the in-
vention the orderly description of the proce-
dure will be interrupted to give a (16&;611])-
tion of the operation showing the method
by which the heavier fraction or fractions
from aerial condenser 5 and the uneracked
oil from the surface of the molten metal
in the cracking retort 8 ave ov may be, if
desired, joined Wlth the incoming pleueated
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heavy hydrocarbon oil coming from the pre-
heater 8. The heavier fraction or fractions
condensed out of the vapors in aerial con-
denser 5 are pumped by pump 7 through
line 6 into the line leading from the pre-
heater 8 and mixed with the incoming heavy
hydrocarbon oil as shown. The uncracked
o1l fom the cracking retort 8 comes from
a layer 9* upon the surface of the molten
metal bath 9, which layer holds the carbon
particles in suspension, and flows aunto-
matically from the surface of the molten
bath through openings 9°, see Fig. 2,
made at different elevations in the depth
adjusting  header 10, and controlled by
suitable valves 10%, into the draw-off pipe
10°, which is provided with pressure regu-
lating valve 11, water jacket 12, water
inlet pipe 12%, and water outlet pipe
19, for cooling the oil below the vaporiza-
tion point, to the carbon settling tank 13,
where the carbon precipitates as shown, and
the uncracked o1l free from carbon is drawn
through the line 14 and carbon strainer 15
by a suitable pump 16 and is discharged
through line 6 into the line leading from the
preheater 8, together with the heavy frac-
tions condensed from the vaporsin the aerial
condenser 5, as shown. . The openings 9° in
the depth adjusting header 10 are made at
different elevations shown so that the
depth of the layer of oil above the molten
metal bath may be regulated by the appro-
priate manipulation of the said valves 107
threugh which the oil will automatically
overflow when the valve at the selected level
has been reached: -Although I have illus-
trated the depth regulating device on ono
side of the apparatus only, obviously, espe-
cially if the size or shape of the melting pot
makes it desirable, there may be as many
depth regulating devices as may be deemed
necessary to effect the desired removal of
the uncracked-oil and heavy fractions hold-
ing the carbon impurities in suspension, suit-
able piping therefrom being drranged to
pass the overflow material through the car-
bon settling tank 13.

Having shown the sources of the oils
which are introduced into the cracking re-
tort, T will now proceed with the orderly
description of the process. The natural or
cther permanent hydreocarbon gas is drawn
from a suitable veceptacle, not shown, and
pumped by a suitable pump 17 under con-
stant pressure through a pipe 18 into 8 mix-
ing chamber 19, where the gas is mixed
with the preheated heavy hydrocarben oil
from the preheater 2, the condensed heavy
fraction or fractions frem the aerizl con-
denger 5, and the uncracked and cleansed
oi] from the settling tank 13.

The mixture of heavy hydvocarbon oilg
and gas from the mixing chamber 19 passes
into manifolds 20 and thence by pipes 21,

a8

a

ander constant pressure and regulation by
suitable valves 217, into the meliing pot 22,
which may beneficially be made of cast ox
other steel welded or otherwise attached to
the bottom of the cracking retort 8, and
within which is contained the bath of molten
metal 9.

In the particular embodiment of my ap-
paratus herein illustrated two melting pois
arve shown for the same furnace in the bot-
tom of the same retort. -Obviously one or
more than two may be provided For the
same furnace and retort. The melting pots
are illustrated in the form of troughs, pref-
erably from five to ten feet in length, about
two feet in depth and having an internal
width of say four inches at the bottom and
six inches at the top; but obviously the spe-
cial shape and dimensions may be varied
to suit the requirements of the plant. They
may be oblong, square, round or other shape,
so long as the horizontal dimensions of the
surface of the bath are greater than its
depth, and preferably, although not neces-
sarily, they should be wider at the top por-
tion than at the bottom portion, as stated
above.

The portion of the pipes 21 which passes
through -the combustion chamber 4 is in-
sulated with suitable material 23, and the
pipes muy be spaced along the melting pot
say from eight to twelve o more inches
apart, and may be a single pipe as shown
in Fig. 3, or one pipe fitted ingide of an-
other as shown in Ifig. 4, or one pipe inside
of another pipe with molten wetal 42 be-
tween thein, as shown in Fig. 5. 210 ig the
usual thermometer pipe, preferably insu-
lated as by the material 23.

The melting pots 22 are heated by the
combustion of suitable fuel, such as gas, coal
or fuel oil, in the furnace 4, the desired
cracking temperature being maintained.

The heavy hydrocarbon oils from line 2,
condensed heavy fractions {rom aerial con-
denser 5, and cleansed oil from tank 13, and
the natural or other permanent hydrocar-
bon gas, injected into the melting pots 22,
ascend through the molten metal, the oil de-
compesing or cracking and forming the
light hydrocarbon compounds. The light
and heavy hydrocarbon vapors and gases
accumulate in the vapor space 24 above the
molten metal bath 9, and leave the cracking
retort 8 through a vapor pipe 25.  The par-
ticles of carbon and unvaporized portion of
the oil rise to the surface of the bath and
leave the retort through the depth adjusi-
ing header 10 as heretofore described. The
vapor pipe 25 is equipped with a suitable
valve 96 for regulating the pressure in the
cracking retort 8. A portion of the un-
cracked oll, which, as stated, removes the
carbon from the snrface of the molten metal
bath, condenses in the vapor pipe 25 and
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flows back into the retort, as is well under-
stood. A portion of the light and heavy

hydrocarbon Vapors and gages which enter -

the aerial condenser 5 from the vapor pipe

25 is condensed by fractional coe lmo in the

example shown, into six fra actions. The
light hV(hOCdlbOD vapors and gases which
are not condensed therein leave the aerial

condenser by a vapor ling 27 and enter a
water-cooled condenser 28. *One part of the
six_condensed fractions is a heavy hydzo-
carbon fraction and is pumped back to the

eracking retort by pump 7 as heretofore de-
soubeﬂ The other part is a light hydro-
carbon fraction suitable for d stilling  for
motoy Sp»mta9 and flows through a line 29
into a water-cooled cooler 30 and. thence
when cocled through a line 31 to the run-
down tanks, not shown.. Water for the
water-cooled cooler enters through a line 32
and leaves by a line 33, flowing counter cur-
rent to the hydr arbon fraction.

The aerial condenser 5 may be a steel shell
It is preferably
so constructed that the air flows Lhrounfh the
tubes and leaves by the stack 34. A dam-
per 85 is installed in the stack for air con-
trol which regulates the amount of con-
densed fractions produced. The vapors and
gases are on the outside of the tubes and the
condensed fractions are separated by the
baffles 36.

The cooled gas and condensed fractions re-
sultlno from the condensation of the light
hydroom‘bon vapers and gases in the water-
cooled condenser 28 pass therefrom through
a pipe 37 and the condensed fractions are
trapped off through a line 39 fo the run-
down tanks, not shown. The non-condens-
able gases are carried off through a pipe 38

ety
and may be rin to an absorption plant or to
a gas holder for such use as desived. The
water for cooling the condenser 28 enters
through a line 40 and leaves through a line

41, ﬂowmo counter current fo the hot liguid

and gases. The water-cooled coxldcnser and
the water-cooled cooler may he of any suit-
able: construction, but' T prefer to use the
tubular form as shown. The water 1s ingide
of the tubes and the hot gases or ].iquid on
the outside thereof.

It will be noted that by my pm('ua I
secure a series of very important and valu-
able results:

1. By the use of the depth adjusting over-

Mlow -header the depth of oil holdlnv the

carbon in suspension will &mtonmtlmlly be
regulated -as desired. This is a very neces-
sary feature as I find that in cracking dif-
ferent kinds of oll, some of them ploduoe
more carbon - than other.;, and therefore a
greater dcpth of oil is required to carry
1t away. ,

2. The herein described form of melting
pot is of d.ismn(*t advantage as it permits

the gas in the.

11,435,652

more rapid cracking due to itg provision for
vapor expansion without expelling the mol-

Lm metal from the cracking zone.

3.. By the use of oil 11130011011 tubes located
outside of the retort and discharging di-
vectly therefrom into the bOLtom of the
melting pot T eliminate all obstructions to
t’ne circulation of the molten metal and the

expansion of the vapors, and furthermore
d)e packing glands on the oil tubes are re-
moved hom the vapor zone and are readily
accessible, for adjustment, without danger
{rom escamno Vapors.

4. By the mtmdmtmn of & permanent
hy(hoc(ub(m gas with the oil to be cracked
very mefnwnt results ave obtained, namely,
presence of the oil reduces
the vapor pressure of the oil, permitting a
more rapid expansion of
in the cracking zone and also pwsuu% the
oil in a more ﬁnely divided state to the heat-
ing elements for craﬂkmo? and furthermore,
the saturation of the entive crs cking retort
with fixed hydrocarbon gas tends to reduce
the gencration of fixed gas from the oil and g
tha formation of unsaturated compounds.

5. By operating the retort under pressures

{f the o1l into vapor

70

75

80

V‘l]“ylnﬂ hom uLIHOSOhGl ic to approximately -

one hundred and twenty five pounds the
pregsure and corresponding
may be regulated to produce the maximum
yield of hw;loembon products .with the
smallest amount of unsaturated hydrocarbon
compounds.

Tt will be obvious to those who are famil-
iar with such matters that the details of
mechanical construction of the several parts
of the apparatus herein described and 1llus-
trated, the piping connections, valving, ote.
may be quite e*ztcnswdy modlﬁed Wu,hou‘c
departing from the essentialg of the inven-
tion, either us to the apparatus or the proc-
ess, and I therefore do not limis myself to
the mechanical details described and illus-
trated.

I claim:

1.Jn the cracking of lwdmcalbon oils

*emgemtuze :

e}
[

100

105

110

the described process nonsm{,mo in introduc-

ing the material to be treated in (*0‘nuncmon
with » permanent hydrocarbon gag into the
lower pam of & molten metal bath in a re-
tort, collecting the resulting vapors and
gases in the upper pavt of the vetort, convey-

g them away and condensing Mmlm and
continuon sly sn pp]ymo to and W]thdm wmo
from the surface of the bath a ]@yer of the
heavy fractions and un V’Lpoumd hydrocar-

bons Whlch holds the carbon impurities in

SUSp ension.

In the cracking of hydro"an bon: oils the

des“rlbed process consisting 111 introducing

the material to be tre med in con ]mehoxy

with a permanent hydrocarbon gas into the
lower part of a molten metal bath in a re-
tort, collﬂc-u_ng_ the resulting vapors and
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gases in the upper part of the retort, con-
veying them away and condensing thun,
contmuously supplying to and w ithdr awing
from the surface of the bath a layer of the
heavy fractions and unvaporized hydrocar-
hons which holds the carbon impurities in
suspension, and adjusting the thickness or
depth of the layer as required.

3. In the eracking of hydrecarbon oils the
deseribed process consisting in passing the
oil to be treated through a molten metal batl
m & retort, coﬂe@tmo the resulting vapors
and gases in the upper part of the rcht
conveying them away and condensing uhe"n,
comumoudy supplying to anfl wnl\d raAving
from the surface of the bath a layer of the
heavy {ractions and unv ,Lpou/od hydrocar-
bons which holds the carbon impy Writies in
suspension, and regulating the thickness or
depth of the layer as required by adjusting
the height of the overflow at the outlet end
of the retort and sepsmtmo the carbon.

4. In the cracking of hydrocarbon olls the
deseribed process ('OIlb]Stlll() in ineorporating
with the oil to be treated a percontane of
ﬁxed hydrocarbon gas adapted to finely di-
vide the oil, causing the oil and gas to pass
through a molten metal hath in a lotolt con-
mmonqu maintaining upon the surfuce of
the bath a layer of hea vy hydrocarbons, pre-
determining and assuring the prexened
depth of gaid layer by Qd]ustlno the height
of the outlet at the delivery end of the ve-
tort, collecting the resulting vapors and
gases in the upper part of the retort, and
conveymo them away and condensing thom

In the cracking of hydrocarbon oils the
descnbed Process comlstmo in introducing
the materizls to be treated into the lower
part of a molten metal bath in a retort, col-
lecting the resulting vapors and gases in the
upper part of the retort, conveying them
aw ay from the retort ﬂl]‘OllO}l an upwardly
extending duct, condensing the va pors, con-
lmuously supplying to and withdrawi i
from the surface of the bath a layer of iho
heavy fractions and unvaporized hydrocar-
bons, among them the condensate and back-
flow from said duet, which layer holds the

carbon hmpurities in suspension, and regi-

lating the thickness or depth of the layer
as 1eqnucd by adjusting the height of the
overflow at the outlet end of the retort.

6. In the cracking of hydrocarbon oils the

described process con01st1ng in introducing

the material to be treated into the lower

part of a molten metal bath in a retort,
collecunfr the resulting vapors and gases
in the upper part of the retort, conveying
them away through an upwar dly extending
duct, regulating the pressure in the retort
and duc», condensmcr the vapors, cont nm—
ously supplying to and w1thdmw1n0 from
the surface of the bath a layer of the heavy
fractions and unvaporized hydrocarbons,

‘conduits.

among them the condensate and backflow
from said duct, which layer holds the car-
bon impurities in sz'ispbnmon, and },Pgulat-
ing the thickness or depth of the layer as
'“uuued by adjusting dw height of the over
ﬂow at the outlet end of the vetort.

. In the cracking of hydrocarbon oils the
described process consisting in passing the
material to be treated through 2 molten
metal bath in a retort, continuouslty supply-
v ing to and withdrawing from the surface of
the bath a layer of unvaporized hydrocar-
bons which holds the carbon impuritieg in
suspension, and regulating the thickness or
depth of the ] layer by a ‘ul]u%mﬂ the height of
the overflow at the ontxet end of the refort.

8. In an apparatus of the clags stated a
retort, a melting pot having greater hori-
zontal surface dimensions than depth
located in the bottom of the retort, means
to heat the melting pot and the reuort con-
duits discharging “th ough the wall of the
melting pot near its bottom without going
through the retort, means to inject the ma-
terial to be treated through said conduils
into the melting pot, means whereby the
vapors and gases may escape from the u])pe'
part of the retort, means to regulate the
pressure in the retort and a condenser for
the vapors. v

9. In an apparatus of the class stated a
retort, a melting pot located in the bottom
of the retort, means to heat the melting
pot and the retort, a plpe for the con-
veyance of the material to be treated, an-
other pipe for the conveyance of a per-
manent hydrocarbon gas, a mixing chamber
in which the material to be treated and the
hydrocarbon gas are combined, a pre-heating
coil in the hne conveymo the material to he
treated, conduits leading from the mixing
chamber and discharging into the lower part
of the melting pos, and means to inject the
material to be treated from the mixing
chamber into the melting not through said

10. In an app&mhm of the class stated a
retord, a melting pot located in the bottom
of ihe vebort, means Lo heat the melting pot
and the 1(‘Lort, a mix mo chamber, a pipe for
conveying the material to be treated to the
mixing chamber, another pipe for convey-
ing a permanent hydrocarbon gas to the
mixing chamber, conduits Ie‘ldﬂlﬁ from the
mixing chamber to the lower sart of the
meltmo pot, means to inject the material to
be treated and gas through said conduits,
means Whercby the gases may escape from
the upper part of the retort under pressure,
a condenser adapted to separate the heavy
from the light fractions, means to refurn
the heavy fractions vader pressure to the
material to be treated prior to its intro-
duction into the mixing chamber, means to
continuously supply a layer of the heavy
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fractions and unvaporized hydrocarbons
upon the top of the molten metal bath in
the melting pot, means to predetermine and
assure the preferred depth of said layer,
means to automatically carry the layer away,
means to cool the layer, means to precipitate
its impurities, and means to convey the
cleansed residue of heavy fractions and un-
vaporized hydrocarbons and discharge the
same into the line which conveys the ma-
terial to be treated.

11, In an apparatus of the class stated a
melting pot, means to continuously supply
to and withdraw from the surface of the

contents of the melting pot a layer of un-’

vaporized hydrocarbons and means to regu-
late the depth of the layer by adjusting

1,435,659

the height of the overflow at the outlet end
of the retort.

12. In an apparatus of the class stated a
retort, a melting pot having greater hori-
zontal surface dimensions than depth located
in the bottom of the vetort, means to heat
the melting pot and the vetort, conduits
discharging through the wall of the melting
pot near its bottom without going through
the retort, means to inject the material to
be treated through said conduits into the
melting pot, means whereby the vapors and
gases may escape from the upper part of

the retort, means to regulate the pressnre

in the retort and a condenser for the vapors.

JOHN L. MURRIE.
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