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~ carbonaceous
- where the batch is heated by introducing the
“hot flue gases from the furnece directly into
the bottom of the still.: In the usual opera-
tion of a furnace, a considerable amount of

:;_;1“0 ..

s

.98

‘which must be overcome.
overcoming such pressure, either by forcing
the air through the furnace by pressure alone
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Th1s mventlon relates to the dlstllletlon of
liquids, more. pa,rtleula,rly

uncombined oxygen passes into the flue.

Also, if the flue gases are discharged into
the bottom of the liquid in the still, the height

of the liquid exerts a hydrostatle pressure
Heretofore in

or by drawing it through the still by suction

into the still in such quantities that it has
 limited the application of this principle of
‘distillation to materials which will absorb
oxygen at high temperatures Wlthout burn- .

Ing Or explodlng

T have found, however the,t sueh an opere---- |
tion can be matermlly 1mproved by using .a

forced draft such as is employed with an

 underfeed stoker, to provide air for combus-

~ tion, and a vacuum pump connected with the
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outlet end of the still and capable of handling
the volume required to draw the products of

combustion throughthe liquid charge. Since

these two agencies are distinct and capable

of mdependent manipulation, it is possible .

and practicable to control the steok gas anal-
ysis and deliver the hot flue gas at atmos-

pheric pressure or at any desirable pressure
- at the inlet of the still, whence the vacuum

' ‘pump will draw 1t through the liquid. In

40
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practice, the best results appear to be ob-

tained by maintaining atmospheric pressure
‘above the fire in the furnace. This can be
closely approximated by noting the draft or
- pressure at the draft holes n the fire door
“of the furnace. If air is fed to the furnace
faster than the pump is taking the hot gas -
away, some of the gas will be discharged
through the openings in the furnace door. If

the pump is taking the gas faster than the
air is being forced throuﬂ'h the fire, outside

~air will be suoked in throucrh the draft. holes
-over the ﬁre By ed] ustmg the ELlI' damper a8

It 1s to be noted that this can

_GHARLES R. FABEN OF TOLEDO onro ASSIGNOR TO H.ARRY e JENNISON or TOLEDO '

_oondltlon can. be ma,mtamed between these o
‘two so that there will be no notreeable dra,ft' R
through the. fire door opening. = -
By thus. controlling the pressure in the'
| ,stack ma,mtemmg a minimum amount of
ﬁoxygen and a maximum amount of carbon di-
“oxide therein, it is possible to keep the oxy-
gen component of the flue gas so small that
_combustion or explosion within the still s =
1mpossible.

-:"525;" .

only be aeeomphshed by a combmetmn of

pressure- and suction.

o and’ distributing  air under pressure

The ‘necessary and
sufficient conditions are that~ the furnace "

should have a tight ash pit ee,pable of receiv-
alone, particularly When the quentrty takenis 1n

oreat enough to effect distillation, uncom- -
bined oxygen has invariably been. 111trodueed'

6
oreat enough to pass through the fire bed in =
'the quahhty desired.; ‘also  that a vacuum -

pump be available Wlth capacity great enough

to handle the hot gas produced and to draw =
the same: through the 11qu1d charge in the R
still. o
A further ob]ect of mv mventmn is to ar- o
range the flues in such a manner with rela- = =
tion to the still that they may be easily cleaned '
out, and so that the dlstﬂlatmn may be car-
‘ried on continuously to its ultimate stage, =
‘leaving as a residue a mass of coke of homo- .
_geneous texture which may be removed from Lo

._-the still 1n a smgle block. S -
The 1nve11tlon also meludes the prowsmn'-f

of a door.in the bottom of the:still, Wlth a

o

",_:80-.:. o .. -

liquid seal which is beyond the dlrect in- -

the final stage of the distillation.”

fluence of the heat within the still so that |

“its liquid does not become sohdlﬁed durmg I
o ;:735_ .
"The invention will be more: speelﬁeally ex-'_ S |

plamed in connection w1th the aceompauymg -

drawing, in which

TFigure 1 1s a centrel ifertleel Sectlon o
' throuofh the main part of the a,ppa,retus used..
Flcrure 9 is an enlarged sectional view -

ShOWlIlU the liquid see,l and ad]aeent por-, o

tions of the. apparatus.

- Asillustrated 1n the drang the stlll 5is

formed largely of concrete which is encased

95

with steel 6 and lined with suitable fire brick

_distance above the ground by means of shoul-

7, Plomdlng a chamber 8 to receive a batch - |
of liquid which may be introduced through N

-an inlet pipe 9. The still is supported some
100
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-~ upper end of the still.
90, embedded in the concrete 5, lead down-

dered braekets 10 .Wthh. are secured to the
steel casing 6 and rest upon g oirders 11 con-

stituting part of a steel fr amework 12.
The bottom of the still is in the form of a

door 13, also prefel ably composed largely of
concrete secured in a steel frame 14 which

is hinged, as at 14¢, to the steel framework

- 12 and is prowded with a lining of firebrick

- 15. During the operation of the still the door
13 is held in elosed poelflen b}f suﬁeble fes—f.'
~ tening means 16.

The heat for - "”eetmg the dletﬂlatlon 18
supplied by a furnace 17 from which the
products of combustion pass through a stack
18 and into an annular manifold 19 at the
A number of pipes

- WELI‘(HY from the manifold 19 mto inlets 21 ar-

90

ranged radially at the bottom of the still. In
alinement with each inlet 21 is a cleanout
| 'opemno' 92 which is normally closed by a. plug
23. Similar cleanout openings are provided

o -111 ‘alinement with the passageways 20. HFuel

25
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is fed to the furnace 17 by means of an auto-
“matic underfeed stoker 24 with Wthh 18 aSS0-

ciated a blower havmcr an mlet 25 mte the
baee of the furnace.

After the flue o

through the liquid therein and are discharged

| throuﬁh a stack 26 which is connected with in

a eondense1 and a suction pump of sufficient

‘capacity to take care of a volume of gas large
~enough to maintain the requisite temperetm e

in the still. The staclks 18 and 26 are pro-

- vided with dampers 27 and 28 1e3pectwel§r
: _Whleh may be opened when deswed

| _-"--meterla] which is
231 secur ed to the lower end of the still wall.
The meeting faces of the annular members

_'-45 29 and: 31 are removed some distance from

- For the purpose of securing a tight closure
Tor the door 18, the latter has an annular
rim 29 secured thereto which seats against 2

aasket 30 of asbestos, or similar fire resistant
pecked in an annular seat

- the inner surface of the still, beyond the di-

~rect influence of the heat therein. The space

392 between the main part of the door 13 and
‘the side wall of the still is, of course, filled
with hqmd at the befrmmnﬂ' ot the distilling

-50
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process. Asthe contents of the still are raised

‘to a high temperature, convection will cause
some mteleh‘uwe of meterml between the
space 32 and the main part of the batch. As

the distillation approaches its ultimate stage

leaving a solid residue of coke i 1n the still, the |

o material in the space 32 still remains 110111d
- and maintains the seal as well as pr OVIdHIG‘

60

. '69

sufficient heat insulation to prevent warping

of the metal parts of the door and °1d]‘went
portlon of the still. '

| gases are dleeherfred mto thel_
-still through the openings 21 they bubble up -

“tense heat by a heat insulating lining.
protection of the steel”jacket is one of the

1,007,767

-etmosphere must be maintained above the fire _
“and in the stack 18 in order to overcome the

hydrostatic pressure of the liquid at the bot-

tom of the still. This would neceeeltate the

e,&yoen in- the flue gases and also inevitably

“causing a good deal of oas to escape through
the interstices in the upper part of’ the fur- 18

nace and the stack. If thesuction pump alone

is used, the pressure within the stack 18 must

be eensldera,bly below atmospheric, with the

result that an excess of air will be drawn.

LthGh the fire as well as through the in-

terstices in the upper part of the furnace and
By using both a blower and a suction
pump, however, the action may be regulated

s0 as to mamtam substantially a;tmosphemeﬂ%_

stack.

pressure above the fire and in the stack 18 at

forcing of a great deal more air through the 70
tumeee than 1s necessary to support combus-

‘tion, resulting in too high a percentage of

"5

all times, with the result that very little un-

combmed oxygen is introduced 1nto the still.

The process may be continued with gradu-
a,lly increasing temperature until destruetwe |
distillation tal{es place and indeed until coke
is left as a final residue. Toward the end of
 the process, the action becomes exothermic

and finally for a brief period air may be ad-

mitted by opening the damper 27 to burn of

-the Small percentage of hydroca,rbons remaln-.

" When- this step is completed, the door

to the reund .
By using both preseure and suctlon pr()p-

erly regulated, it is possible to dlstﬂl any.

85

'13 1S epened and, as the mass of coke oradual-
ly cools, 1t settles Slowly by gravity and drope

100

kind ef carbonaeeous material which is Liquad o

or liquefiable, by introducing the hot flue
oases directly into the batch at or near the

'bottom thereof, thereby obtaining the maxi-
mum efficiency "for the amount of fuel used,
at the same time permitting the metal 1a,eket

105

of the still to be fully protected from the in- .

This
1100

chief factors in making it feasible to carry

on the process to the er)kmg point.

It 1s, of course, to be understood .thet the

1nvent10n mcludes all such modifications as
may properly fall within the seope of the.

appended claims.

“What T claim is:

means for supplying air under pressure there-

“to, of a still provided with a chamber for re-

cewmﬂ' a liquid batch and having a heat in-
sula tmo wall, means for dlsehergmg the
produete of combustion from the furnace di-

rectly into the batch chamber in the interior
“of the still near the bottom thereof, an outlet 125
| - from the top of the still, and means for pro-
~ During the dl%l]latlon 1 the blewel alone |
is depended upon to for ee the gases through -
‘the openings 21 into the bettom of the stlll Q-
pressure. conmderebly ebove that of the,-'

duemo a partial vacuum in said outlet.
2. In combination, a still provided with

a chamber for receiving a liquid batch and
‘having a hefl,t 1nsu1a$1ng Wa,ll ‘a manifold

115

1. The combination Wlth a furneee and'_ '

12¢

130



formed in the wall of the chamber having
passageways leading into the interior of the
chamber near the bottom thereof, a furnace
having its outlet flue leadmn* mto smd mani-

5 fold, means for qupplymn air under pres-

- tained in the upper part of said wall and
having vertical passageways leading down-
wardly therefrom, radial inlets from c;ald pas-
sageways into the interior of the chamber

- cleanout openings in ahnement with said pas-

20

25

30

39

sure to the furnace, an outlet from the top of
‘the chamber, and means for pr aducmﬂ' a par-

tial vacuum in said outlet.

3. In combination, a still pmwded with a
chamber for receiving a liquid batch and hav-
ing a heat msulating wall, a manifold con-

a bottom door hswmg a ﬂa,nge thereon en-

. 3 o

gaging sald seat to form a liquid-tight seal,

tending into the bottom portion of said cham-

ber and spaced from the side wall when the =~ =
door is closed, and means for introducing =~ .

“and a heat insulating facmg on the mtenor'- .
“side of said door and within said flange ex-

L

combustion gases directly into the bottom of | a8

said cha,mber the space between said facmg

and the side wall being adapted to retain »s -
liquid throughout the dlStlll&thIl while the ~— .
residue within said chamber becomes solid.
In testimony whereof I have hereunto-

"%wned my name to this specification.

CHARLES R FABEN

near the bottom thereof, normally closed

sageways and radial inlets respectively, and
means for inducing a flow of combustion gases

to said manifold and thence through said in-

lets when the cha,mbe.r contains a batch of - :
Tiquad.

4. In combm‘ttmn a still prowded witha

batch chamber hawnfr a perpendicular side

wall and open at the bottom, means for sun-
porting said still in elevated position, a door

0

for closing said bottom, a seal between the

outer edge of the door and the side wall. said
side wall and door being provided with heat
resistant lining formine an annular space be-

tween said seal and the distillation chamber
proper, said annular space beine adapted to
~retain liguid throughout the distil! ation while

the residue Wlthm the distillation chamber

nroper ‘becomes solid, and means for deliver--
ino combustion cases directly into said cham-

- ber near the bottom thereof. the interior of

40

said chamber being entirely unobstructed
when the door is opened. to permit a solid
residue to be dmpped therﬂfrom in a smn']e

- block. | -
5. In ('ombmahon.. Q. %'tlll promded with

~ 45
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~space between said s

- bb
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a batch chamber havine a perpendicular side
wall and open at the botfom a frame-work

supporting said still in elevated position, a

door hingedly supported on said frame- work - R
for closing said bottom. a seal for said door,
-~ sa1d side wall and door being provided with

“heat resistant lining formmrr an annular

seal and the dlqtﬂlatmn
chamber proper, said annular space being
adapted to retain liquid throughout the dm-

tillation while the residue within said cha,m- | R

ber becomes solid, a furnace, and means for
~delivering combustion gases from said fur- |

nace dlrecthr into said chamber near the

‘bottom thereof, the interior of said chamber

being entirely unobstructed when the door is
opened

~dropped therefrom in a single block. -
- 6. In combination, a still provided witha
batch chamber having a heat insulating side

35

wall with a seat at the bottom thereof, means
for supportmg the stlll n eleva,ted p051t1011,- .

to permit a solid residue to be

o _1.'20_:1._.__; . _:: o
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