2,022,054

H. S. REED ET AL
Filed Dec. 3, 1928

APPARATUS AND PROCESS FOR DISTILLING OR CRACKING HYDROCARBONS OR THE LIKE

Nov. 26, 1935.

Y D
S8 Nt
TONUHISIT SN =
by NOGNED M ANINS
] = S CRY S
B~
TFOIUHOISIT HOSA, oo "M j
- AL
D l|.-l-| . \ /.
Z
jprinf
_ v _ =
| BITGWYHO . IINVHD . N Ord
< .H.w%R ViHIS | o PNIZINOGIVD TVNI |
X DIGNYHS ONIVVAD G - Gl
N\\ "G __.,FH 4 Iy s B e e B e e iRt ‘4 syt Sl (4 g = i = gt _
il 7
L ._.
@Lﬁ T e—r
nMUl....W _:_“_____m_
| N i
S _
.\....J....,.H..H [ H] ||
Gl i
Mwﬁ e :_m_
<=2 TRLEEY
DQUYNDIIHS TT vibubly " 70 NFINOD




" Patented Nov. 26, 1935

~ UNITED STATES

2,022,054

PATENT OFFICE
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. APPARATUS AND PROCESS FOR DISTILLING
OR CRACKING HYDEOCARBONS OR THE ~

LIKE

- Harry S. Reed, ETast Lansing, 'am:'l Ralph D.
" Lamie, Detroit, Mich. o

Application December 3, 1928, Serial No. 323,252
17 Claims. (CL 196—112) "

This invention relates to _imprmred apparatus

and process for distilling and cracking liquids

such as hydro-carbons. |
The objects of the invention are:
5  First, to provide an improved means
oughly heating and at the same time avoiding

accumulation of solid matter, such as carbomn, as
residue in the apparatus and insuring the sepa~

ration and discharge thereof. _

10 Second, to provide an improved method and

and the process will definitely appear from the
15 detailed description to follow. | |

- We accomplish the objects of our invention by
the apparatus illustrated in the accompanying

drawing, in which:

e, 11s a diagrammatic partially longitudinal

20 sectional elevation of our apparatus, the fur-
" naces being shown conventionally and 1n section
- and part of the retort in full lines. .

Figure 2 is an enlarged detail transverse sec-

tional view through the preliminary heating part
‘of the retort on line 2—2 of Fig. 1 showing the
continuous partition. o

Fig. 3 is a vertical enlarged detail sectional
view on line 3—38 of Fig. 2 showing details of the

29

needle expansion valve between the auxiliary

30 heating chamber and the main distilling and
cracking chamber. o T

Fig. 4 is an enlarged transverse detail sectional -

view on line 4—4& of Fig. 1 showing the form of
~ the end screen partition. - S
39
view on line 5—5 of Fig. 1 through the discharge
‘means for the accumulated carbon.

Fig. 6 is an enlarged detail.vertic-al_séctionali

view on line 8—86 of Fig. 5 showing details of -

40 such discharge apparatus and the support and

connections at the discharge end of the retort.

Fig. 7 is a detail view of the impact and abrad-
ing and heat conducting bodies used in the dif-
ferent segments of the heating retort, comprising

o quantity of balls and angular bodies, prefer-
ably tetrahedral in form, for action, insuring the
cleaning, separation and delivery of the carbon

or other solid material which may be deposited,
and at the same time act as heating bodies to

50 feﬁectively distribute the heat for distillation.

by numerals of reference which are the same In
all the views. 3 o | |
- | is the storage

for -thor_;- |

process whereby the volatile and solid elements
are effectively separated In a continuous process. -
Objects pertaining to details of the apparatus

Wig_ 5 is an enlarged detail transverse sectional

The parts of the apparatus will be identified

tank for the liquid or hydro-
‘55 carbon that is to be distilled and cracked. 2 1is

the revolving cylindrical externally-heated retort.
2 is the preliminary furnace and 4 is the main
furnace with a finishing section 4f for heating
‘the retort. 5 is the compression pump deliver-
ing from the storage through connection € into 5
the first compartment of the retort. 1 is the
‘needle valve acting on the valve seat in the cap
71, controlling the flow of liquid from the pre-

" heating to the expanding chambers of the retort.

8 is the central vapor discharge pipe from the 10
vetort. @ is the discharge connection to the de-

phlegmator 18. ! is the pipe connecting the

dephlegmator 18 to the receiving tank .12 ior

heavy ends. - I8 is the condenser for the volatile
distillate and 18 is the storage tank therefor. 156
{5 is the return pipe from the tank 12 for the

“heavy ends. |

6 is a c_entrifuga,l' pump for drawing and re-

turning heavy ends to the storage tank | where

they are admixed with the supply and recircu- Zv
lated. The retort 2 is divided by conuinuous par-
tition 21 into a closed compartment which 1is

heated by the auxiliary furnace 3 which 1s run |

temperature than the

at a considerably lower _ .
This is supplied through 25 -

main distilling furnace.

 supply pipe 8! to which the delivery pipe 5 from
the compression pump 5 1S c‘onneCted by suitable

means. .
A needle valve |
71 on the supply pipe 61 and controlled by hand- 3uv

“wheel 12 regulates the discharge of ligquid from

the first retort compartment. Screen partitions
29 made up of suitable disks with slotted perfo-

rations divide the main part of the retort into

o sories of compartments and a similar partition 3+
23 supporting centrally the discharge pipe 8, is |
at the end and forms 2 final compartment in the
furnace section 41 which is maintained at a much
hicher temperature than the main body of the
furnace to finish driving the volatile material out 40
of the carbon preliminary to discharging the
carbon through the discharge means. . -

. Within each of the compartments. 'of._th'é- re-,—' -

volving retort are impact bodies made up of 2
series of balls 17 and irregular angular bodies 18, 45
(see Pig. P the irregular angular bodies being
preferably tetrahedral in form which presents
o maximum of scraping blade to the weight of
the bodies. 'These bodies are preferably made of
‘white iron, which is heat resistant and very dur- &4
‘able in action. The cylindrical bodies cause the
entire mass to flow and the angular bodies, pref-
erably tetrahedral, although other forms can be
‘made use of, scrape the sides of the retort clean.
The balls cause the mass to flow freely so that 65 .

7 seated in a valve seat in cap = -
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- Pressure,

the impact bodies respond in the rolling action
to cause a ready and steady flowage of the said
impact bodies. These bodies, being made of

white iron, become thoroughly heated and serve
to distribute the heat through the liquid and

vapor and insure the full benefit of the heating

action. Any carbon separated is deposited among

these tumbling bodies and eventually is passed
on through the sereens to the discharge end.

1ne discharge end is provided with a series of
These are adapted to carry the car-
bon up and deposit it into an open trough 20..

flichts 9.

Secured to the discharge pipe 8 is a spiral 81
for advancing the carbon to the discharge open-

ing 20f where the same drops down to the dis- .

charge chutes 202, 202 controlled by suitable
valves 222, 223. Pipe 8 revolves because it is

secured to the partitions 22 and, of course, car-

ries with it the spiral 81. |

1t will thus be seen that with a supply of liguid

to be treated, the same is forced by the COm -~
pression pump 8§ through connection 6 and pipe
6l into the first retort compartment. It is there
heated in a preliminary way to thoroughly heat

the liguid which is kept agitated and the heat dis-

tributed therethrough by the tumbling bodies
therein which stir up and maintain within the
liquid any carbon that may be deposited. |
As soon as this is heated su Tciently, it passes
out through the expansion valve 71 into the main
distilling chambers of the retort where a much
higher temperature is maintained and g lower
This cracks the oil or readily distills
whatever is being distilled and any solid deposit
is, of course, collected by the tumbkling bodies and
gathered into their mass because of their con-
stant scraping action on the revolving side of the
retort. | | | | |
As the angular bodies keep the balls scraped,
the material is in a floating condition in the
mass of tumbling bedies and is advanced grad-
ually from one compartment to another until
it passes to the final compartment of the retfort,
where the final furnace 41 raises the temperature
vo & very high point, driving off all of the vola-
tiles and permitting the carbon to pass on to the
discharge end where it is picked up by flights and

dropped into the discharge trough where the

screw carries the same to the 'discharge chute

out of the system.

The distilled products pass at once through the
pipe 8 and connection 9 to the dephlegmator {8,
thence to the condenser {3 and to the receiver {4
where the same are stored. The heavy ends
drop out at the bottocm of the dephlegmator
through pipe 11 to the tank 12 from which they
are pumped back through the pipe 15 by the pumn

1§ and return to the storage tank 1 for recircu-

Iation, |
in the disti)ling of ordinary high boiling point

- oil, the temperature maintained in the first com-

bartment is about 450° Fahr., the temperature
in the main compartment is about 900° Iahr,,
there being at the same time 2 ereat reduction

in pressure in the main compartment. The final
compartment of the retort is heated to about
1150° Fahr. by the final furnace section, which

rapldly drives off and discharges into the main
body of the retort the remaining volatiles.

The pressure in the first compartment is that |

due to the confining of the oil under the pres-
sure indicated at 450° Fahr. The reducing valve

15 then opened and discharges into the remainder

of the retort which is connected through the
bipe 8 to the discharge 8 and only needs to be

ent is:
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sufficient to properly deliver the volatiles distilled.
Thus only a moderate pressure is required.

The carbon or other solid is then picked up by
the rotating flights as indicated, the cracked oil
is passed through the dephlegmator and the heavy 5
ends returned for recirculation. -

Having thus described our invention, what we
claim as new and desire to secure by Letters Pai-

1. In an apparatus for distilling or cracking 10
hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a parti-
tion dividing the same into an auxiliary low tem-
perature compression chamber and a main low

bressure high temperature distilling and crack- 15

ing chamber, transverse screen partitions divid-
ing the distilling chamber into compartments, a
supply reservoir, a compression pump adapted
to deliver from the supply reservoir into the sux-
lliary compression chamber, an expansion valve 20
between the compression chamber and the dis-

tilling chamber to permit the expansion from the

compression chamber to a lower pressure in the
distiilling chamber, g centrally axially disposed

‘discharge pipe from the said distilling chamber 95

to discharge the gaseous and vapor material

- therefrom, a dephlegmator connected to the exit

of sald discharge pipe, a condenser connected to
the vapor outlet of the dephlegmator, a receiver
connected to the liquid outlet of the dephlegma- 30
tor, connections from the said receiver with a
bump for returning the said heavy ends to the
supply reservoir for recirculation, an axially dis-
posed spiral trough discharge conveyor at the
discharge end of said distilling chamber, flichts
in the end of said retort for elevating and de-
livering solid residue material to the trough of
said conveyor, and heat controlling Impacting
bodies in the said retort comprising balls and
angular bodies reacting therewith for remov- 49 -
ing solid accumulations from the inside of the
retort and from the said impact bodies and ad-
vancing the said solid residue matter to the dis~
charge conveyor, - | S |
2. In an apparatus for distilling or cracking 45
hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a parti-
tion dividing the same into an auxiliary low tem-
perature compression chamber and s, main low -
pressure high temperature distilling and crack- 50
ing chamber, transverse screen partitions divid-
ing the distilling chamber into compartments, a

2
o)

Supply reservoir, s compression pump adapted to
deliver from the supply reservoir into the auxil-
Jary compression chamber, an expansion valve 55

between the compression chamber and the dis-
tilling chamber to permit the expansion from the
compression chamber to a lower pressure in the
distilling chamber, a centrally axially disposed

discharge pipe from the said distilling chamber 60

to discharge the gaseous and vapor material
therefrom, means connected to the discharge
pipe to separate and receive the heavy ends, con-
nections from the said means with g pump for
returning the said heavy ends to the supply res-
ervoir for recirculation, an axially disposed spivs]
trough discharge convevor at the discharge end
of said distilling chamber, flights in the end of
sald retort for elevating and delivering solid 70
residue material to the trough of said conveyor,
and heat controlling impacting bodies in the said
retort comprising balls and angular bodies re-
acting therewith for removing solid accumiils.- |
tions from the inside of the retort and from the 5

65
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19

' said impact bodies and advancing the said solid tilling chamber to permit the expansion from the

residue matter to the discharge conveyor.

3. In an apparatus for distilling or cr‘ac;king |

hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a parti-
tion dividing the same Into an auxiliary low

- temperature compression chamber and 2 main

low pressure high temperature distilling and

cracking chamber, transverse SCree ‘partitions

dividing the distilling chamber into compari-
ments, a supply reservoir, & compression pump

adapted to deliver from the supply reservoir into

the auxiliary compression chamber, an expansion

valve between the compression chamber and the

15

20

~ conveyor
 ehamber, flights in the end of said

25

30

'~ hydrocarbons, the

35 heated tumbling barrel ball mill retort, a parti-

- . chamber, transverse sereen partitions
the distilling chamber into compartments, a sup-
' , compression pump adapted to : retort

 residue mafterial to

40

- prising balls |
- with for removing solid accumulations from the
inside of the retort and from the said impact
bodies and advancing the said solid residue mat-
ter to the discharge conveyor. |

distilling chamber to permit the expansion from
‘the compression chamber to a lower pressure in

the distilling chamber, a centrally axially dis-
posed discharge pipe from the said distilling

chamber to discharge the gaseous and vapor ma-

terial therefrom, means connected to the dis-
charge pipe to se_pa:;ra,te,and receive the heavy
ends, an axially disposed spiral trough discharge

elevating and delivering solid residue mafterial

to the trough of said conveyor, and heat con-

trolling impacting bodies in the said retort com-
and angular bodies reacting there-

4. Tn an apparatus for distilling |
combination of an externally

tion dividing the same into an guxiliary low tem-

perature compression chamber and a main low

pressure high temperature distilling and cracking
dividing

ply reservoir, a

* deliver from the supply reservoir into the auxil-

¢5

50

55

~ controlling impacting. bodies in the
~comprising balls and angular bodies reacting
therewith for removing solid accumulations from
the inside of the retort and from the said impact
podies and advancing the said solid residue mat~

between the compress!

iary compression chamber, an expansion valve

LT on chamber and the dis-
tilling chamber to permit the expansion from
the compression chamber to a lower pressure in
the distilling chamber, a centrally axially dis-
posed discharge pipe from the said distilling

" chamber to discharge the gaseous and vapor ma-
terial therefrom, & ‘dephlegmator connected to-
the exit of said discharge pipe, a condenser con-

nected to the vapor outlet of the dephlegmator,
a receiver connected to the liquid outlet of the

" dephlegmator, connections from the sald receiver

with a pump for returning the said heavy ends to
the supply reservoir for recirculation, me_an:s' to
discharge the solid residue material, and heat

~ ter to the discharge conveyor.

65

70

“perature compression

5 In an apparatus for distilling or cracking

hydrocarbons, the combination of an externally

heated tumbling barrel ball mill retort, a parti-—
tion dividing the same inito an auxiliary low tem-
chamber and a main low
" pressure high temperature distilling and crack-
ing chamber, transverse screenmn partitions dividing
" the distilling chamber into compartments, & Sup--

ply reservoir, & compression pump adapted t0
deliver from the supply reservoir info the auxil-

jary compression chamber, ar expansion valve

75

petween the compression chamber and the dis-

therefrom, _ _
pipe to separate and receive the heavy ends,

residue matter to the discharge
6. In an apparatus for

‘perature compression |

pressure high temperature distilling and cracking =¢
chamber, transverse secreen partitions dividing
_ . ~ the distil-lin-g chamber into compartments, a sup-
at the discharge end of said distilling ply reservoir, '
retort for.

or cracking
connected to the liquid outlet of the dephlegmator, -

~ connections from the said receiver with a pump
for returning the said heavy ends to the supply

" hydrocarboens, the combination of an
heated tumbling parrel ball mill retort, a parti-

deliver from the supply reservoir into the aux-

said retort €€
distilling

3

compression chamber to a lower pressure in the
distilliig chamber, a ceritrally axially disposed
discharge pipe from the said distilling chamber
to discharge the gaseoUs and vapor material
means connected to the discharge

&

means to discharge the solid residue material,
and heat controlling impacting bodies in the sald

retort comprising balls and angular bodies react- 10

ineg therewith for removing solid accumulations
srom the inside of the retort and from the said
impact bodies and advancing "the said solid
conveyor. e
distilling or cracking 1o
hydrocarbons, the combination of an externally

hested tumbling barrel ball mill retort, a parti-

tion dividing the same into an auxiliary low tem-
chamber and a main oW

S o compression pump adapted to
deliver from the supply reservoir into the aux-
iliary compression champer, al expansion valve
between the compression chamber and the dis-

tilling chamber to permit the expansion from the
~ ¢compression chamber

ompy to a lower pressure In the
distiling chamber, a centrally axially disposed

discharge pipe from the said distilling chamber @0

to discharge the gaseous and Vvapor ‘material
therefrom, a dephlegmator connected to the exit
of said discharge pipe, a condenser connected to
the vapor outlet of the dephlegmator, a receiver

reservoir for recirculation, an axially dispesed

- spiral trough discharge conveyor at the discharge
~ end of said distilling chamber, flights in the end 40
of said retort for elevating and delivering solid

the trough of said conveyor,

and heat controlling impacting bodies in the said
- retort. | | | | |

7. In an 'a,-ppa-ra}tus for distilling or cracking 45

externally

tion dividing the same into an auxiliary low tem-

perature compression chamber and 2 main low
pressure high temperature distilling and crack- 90
ing chamber, transverse screen partitions divid-
ing the distilling chamber into compartments, a
supply reservoir, a compression pump adapted to
iliary compiession chamber, an expansion valve 55

hetween the compression chamber and the dis-

tilling chamber to permit the expansion from the

compression chamber 1o & lower pressure in the
| chamber, a centrally axially disposed
discharee pipe from the said distilling chamber 60
to discharge the gaseous and vapor material
therefrom, means connected to the discharge pipe
to separate and receive the heavy ends, an axially
disposed spiral trough discharge conveyor at the

discharge end of said distilling chamber, flights 69

:n the end of said retort for elevating and de-

Jivering solid residue material to the trough of
‘s9id conveyor, and heat controlling impacting
‘hodies in the said retort. | &

8. In an apparatus for distilling-or' 'Cr&cking 70

hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a parti-

tion dividing the same into an auxiliary low tem-
perature compression chamber and a main low

‘pressure high temperature distilling and crack- (S
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4.

Ing chamber, transverse screen partitions divid-

~ 1Ing the distilling chamber into compartments, g

supply reservoir, a compression pump adapted to
deliver from the supply reservoir into the aux-
illary compression chamber, an expansion valve
between the compression chamber and the dis-
tilling chamber to permit the expansion from
the compression chamber to s lower pressure in

the distilling chamber, a centrally axially disposed
discharge pipe from the said distilling chamber

o discharge the gaseous and vapor material
therefrom, means connected to the discharge pipe
to separate and receive the heavy ends, means to

discharge the solid residue material, and heat

controlling impacting bodies in the said retort.
9. The continuous process of cracking liquid

hydrecarbon material in an externally heated

tumbling barrel ball mill retort having an aux-
lliary compression chamber and a cracking
chamber and containing heat conducting angular
grinding elements and ball grinding elements,
consisting in subjecting the said hydrocarbon
liquid to a preliminary heating in the said com-
pression chamber under pressure and tempera,.-
ture below the cracking temperature of the ma-~
terial being treated, passing the said liquid
through a small expansion valved aperture into
the succeeding low pressure cracking compart-
ment, heating the same to a higher degree and
maintaining a lower pressure than in the said
auxiliary chamber and subjecting the entire con-

tents of the retort to the action of the said angu-

lar and ball heating and grinding elements to dis-

tribute heat and insure the deposition of the sep-
arated carbon and solid material and prevent its
adhering to the inner surface of said retort, and
reducing the said solid material to a powder and

separating and discharging the powder from the
retort. | o
10. In an apparatus for distilling or eracking
hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a parti-
tlon dividing the same into an auxiliary low tem-
perature compression chamber and a main low
pressure high temperature distilling and crack-
ing chamber, transverse screen partitions divid-
Ing the distilling chamber into compartments, a
Supply reservoir, a compression pump adapted to
deliver from the supply reservoir into the aux-

1liary compression chamber, an expansion valve
between the compression chamber and the dis-
tilling chamber to permit the expansion from the.

compression chamber to a lower pressure in the
distilling chamber, a centrally axially disposed

‘discharge pipe from the said distilling chamber to
discharge the gasecus and vapor material there-

from, a dephlegmator connected to the exit of
said discharge pipe, a condenser connected to the
vapor ouslet of the dephlegmartor, a receiver con-
nected to the liquid outlet of the dephlegmator,
connections from the said receiver with g
pump for returning the said heavy ends fto
the supply reservoir for recirculation, an axial-
ly disposed spiral trough discharge conveyor at
the discharge end of said distilling chamber,
flights in the end of said retort for elevating and
delivering solid residue material to the trough of
sald conveyor, and heat controlling impacting

bodies in the said retort comprising balls and an-

gular bodies reacting therewith.

11. In an apparatus for distilling or cracking

hydrocarbons, the combination of an externally

heated tumbling barrel ball mill retort, a parti-

tion dividing the same into an auxiliary low tem-~

‘perature compression chamber and a main low

_ therewith.

2,022,054

pressure high temperature distilling and crack-

‘Ing chamber, transverse screen partitions divid-

ing the distilling chamber into compartments, a
Supply reservoir, a compression pump adapted to 5
deliver from the supply reservoir Into the aux-
lliary compression chamber, an expansion valve
between the compression chamber and the dis-

- tilling chamber to permit the expansion from the

compression chamber to a lower pressure in the 10
aistilling chamber, a centrally aXially disposed
discharge pipe from the said distilling chamber
to discharge the gaseous and vapor material
therefrom, means connected to the discharge
pipe to separate and receive the heavy ends, con- 15

- nections from the said means with a pumyp for

returning the said heavy ends to the supply reser-
voir for recirculation, an axially disposed spiral
trough discharge conveyor at the discharge end
Of sald distilling chamber, flights in the end of 20
sald retort for elevating and aelivering solid res-

~ idue material to the trough of said conveyor, and

heat controlling impacting bodies in the said re-
tort comprising balls and angular bodies reacting

| - | _ 2%
12. In an apparatus for distilling or cracking

hydrocarbons, the combination of an externally

heated tumbling barrel ball mil] retort, a. parti~

tion dividing the same into an auxiliary low tem-

perature compression chamber and a main low 30
pressure temperature distilling and cracking

chamber, transverse screen partitions dividing

the distilling chamber into comparitments, a sup-
Dly reservoir, a compression pump adapted to

~deliver from the supply reservoir into the aux- gx

iliary compression cha,mber, an expansion valve
between the compression chamber and the distil-

ling chamber to permit the expansion from the

compression chamber to a lower pressure in the
distilling chamber, a centrally axially disposed 40
discharge pipe from the said distilline chamber =
to discharge the gaseous and vapor material
therefrom, means connected to the discharge
Pipe to separate and receive the heavy ends, an
axially disposed spiral trough discharge conveyor 45
at the discharge end of said distilling chamber,
lights in the end of said retort for elevating and
delivering solid residue material to the trough
of said conveyor, and heat controlling impacting
bodies in- the said retort comprising balls and 50
angular bodies reacting therewith. - |
13. In an apbvaratus for distilling or cracking
hydrocarbons, the combination of an externally
heated tumbling barrel ball mill retort, a par-
tition dividing the same into an auxiliary low 55
temperature compression chamber and g main
low pressure high temperature distilling and
cracking chamber, transverse screen partitions
dividing the distilling chamber into compart-
ments, a supply reservoir, a compression pump 60
adapted to deliver from the supply reservoir into
the auxiliary compression chamber, an expansion
valve between the compression chamber and the
distiliing chamber to permit the expansion from

the compression chamber to a lower pressure in gs

- the distilling chamber, a centrally axially dis-

posed discharge pipe from the said distilling
chamber to discharge the gaseous and vapor ma-
terial therefrom, a dephlegmator connected to
the exit of said discharge pipe, a condenser con- 70
nected to the vapor outlet of the dephlegmator,
a receiver connected to the liquid outlet of the
dephlegmator, connections from the said receiver:

with a pump for returning the said heavy eénds

to the supply reservoir for recirculation, means 75
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‘to discharge the S{)lld remdue ma,.terla,l a,nd hea,t -
contolling impacting bodies in the said retort
comprising balls and angula,r bOdlES reacting

theremth

14. In an apparatus for dlstﬂlmg or crackmg |

hydrocarbons, the combination of an externally

heated tumbling barr el ball mill retort, a par-
tition dividing the same mto an auxiliary low
temperature compression chamber and a main

low pressure high temperature distilling and
cracking chamber, transverse screen partitions

dividing the distilling chamber into compart-

“ments, a supply reservoir, a compression pump
ada,pted to deliver from. the supply reservoir into
the auxiliary compresmon chamber, an expansion -
valve between the compression chamber and the

 distilling chamber to permit the expansion from

20

25

30

the compression chamber to a lower pressure in

the  distilling chamber, a centrally axially dis-
posed discharge pipe from the said distilling
chamber to discharge the gaseous and vapor
material therefrom, means ‘connected to the dis-
charge pipe to separate and receive the heavy

ends, means to discharge the solid residue mate-.
and heat controlling impacting bodies in

rial,
the said retort comprising balls &lld angula,r

bodies reacting therewith.
- 15, The continuous process of crackmg hydro-

carbon materials comprising subjecting said hy-

‘drocarbon materials to a preliminary heating
‘under pressure and at a temperature below crack-

ing temperature of the material being treated,
passing the material through a small expansion

" valved aperture into a tumbling barrel ball mill

35

40

45

re_tort and there cracking said material by heating
it to a higher degree under a lower pressure than
in said preliminary heating, and subjecting the

~entire contents of said retort to the action of com-
‘bined angular grinding elements and ball grind-
ing elements, all of which grinding elements are

heat conducting to distribute heat a,nd insure dep-

osition of the separated carbon and solid material
~and prevent its adhering to the inner surface of
" the retort, and reducing said solid material to a
powder and separating and discharging said pow-

-

dered material from the retort whereby the proc— o

ess may be carried on continuously mthout mter-
ruption for cleaning the retort.

16, In an apparatus for distilling or crackmg

hydrocarbons the combination of an externally
heated tumbling barrel ball mill retort, a parti-

tion dividing the same into an auxiliary low tem-

perature compression chamber and a main low

- pressure high temperature distilling and crackmg'

chamber, a supply reservoir, a compression pump

~adapted to deliver from the supply reservoir into

10

the auxiliary compression chamber, an expansion
valve between the compression chamber and the

distilling chamber to permit the expansion from

the compression chamber to a lower pressure in
the distilling chamber, g centrally amally disposed

15

discharge pipe from the said distilling chamber

to discharge the gaseous and vapor material
therefrom, means connected to the discharge pipe -

to separate and receive the heavy ends, means

 to discharge the solid residue material, and heat

controlling impacting bodies in the said retort.

17. In an apparatus for distilling or cra.cklng'
'hydroca,rbons the combination of an externally

heated tumbling barrel ball mill retort, a. parti-

tion dividing the same into an auxiliary low tem-
~ perature compression chamber and a main low

o5

pressure high tempera,ture dlstlllmg and cra,ck-_ |

ing chamber, a supply reservoir, a compression ==~
a0

pump adapted to deliver from the supply reser-
voir into the auxiliary compression chamber, an

expansion valve between the compression cham-

ber and the distilling chamber to permit the ex- |
pansion from the compression chamber to a low-

er pressure in the distilling chamber, a centrally

axially disposed discharge pipe from the said dis-

- tilling chamber to discharge the gasecus and va-

por material therefrom, means connected to the

. discharge pipe to separate and receive the heavy

ends, means to discharge the solid residue ma- 40

-_'tena,l and heat controlling impacting bodies in
the sald retort comprising ba,lls and ang“ular bod-—
1es reactmg theremth |

: I—IARRY S. REED.
 RALPH D. LAMIE.
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