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. LAYTON 0. SHEEMAN, O CLEVELAND, OHIO.

o all w?ioin it may concern: - .

10

- Be it known that I, Layron O. SHERMAN,
+a citizen -of the United States, residing at™

Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new

and- useful. Improvements in Methods of
- Distilling Liquids,.of which the following is
- a specification. o

_The object of this invention. is. the pro-
vision of a method of distilling hydrocarbon
oils and other volatile liguids under condi-

tions yielding from crude materials a dis--
‘tillate of high purity and grade and nearly
. -homogeneous character.

.18

- chara According. to the
method the liquid is heated, and the result-
ing vapors, ave eaused -to inipinge at high

" velocity upon: a chemically inert filling or
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obstruetive material, and the portions of the

vapors thereby. condensed are.returned to

the still and reheated therein, the condensa- -

tion and reheating being repeated many
times; the uncondensed portion of the va-
por is withdrawn and condensed in the usual
manner as a practically -homogeneous dis-
tillate. T L

For a full understanding of my invention
reference  is made to the . accompanying
drawings wherein— . :

Figure 1 is a longitudinal sectional view

showing a preferred form of apparatus for.
-carrying the method into effect ; and in Fig. 2

-1sa plan view of the same. ig. .8 is a see-
f=3

85"

tional view of a check valve. o=
In said drawings, 1 represents an oil still

.of ordinary type in the usual furnace setting

.'2. Near one end of the still is a vapor pipe

40

3 leading upwardly to a casing or drum .4,
from the upper portion of which extends an
outlet 5 for the vapors which escape con-
densation in the drum, this outlet leading
to a condenser of any suitable type. Within
the casing 4 is an obstructive filling 6, pref-

~ erably employed in connection with baffles
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7, 8, so arranged as to provide a tortuous |

and restricted path for the vapors. -
As illustrated, the casing 4 is provided

with an interior, perforated metal ring 9

surrounding the aperture of the vapor pipe
3, a layer of the filling material 6 being
distributed over the bottom of the casing
around the ring 9. Upon this layer is
laced a disk-shaped plate 7, of slightly less
iameter than the interior of the casing,
roviding a peripheral vapor passage. The

ing material is distributed in a thin layer
over this plate and covered by a disk 8,
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 forming a tight joint with the periphery of
the casing and having a central aperture.
This arrangement is continued to the top
_of the casing, the pldin and perforated disks
“alternating with each other, and the ob-
structive 1haterial filling the’ interstices.
There is thus provided a long and tortuous

vapor path, in traversing which the vapors.

impinge at high velocity ‘and at high tem-
perature upon the obstructive filling. KA
progressive condensation of.the vapors oc-
curs, and the condensed portions are re-
turned to the still through pipes 10, tapped
into opposite -sides of the casing at 11 just
above each of the bafile plates 8: each of
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these pipes is preferably provided with -
check valves indicated at 12 to prevent the

liquid in the still from being forced, by ex-
cess of pressure therein, into the casing.
The several pipes 10 terminate in a manifold
or header 13, which conductsthe condensed
liquid into the still at a_point below the
level of the liquid therein. - Obviously a
check valve may be inserted .in the mani-
fold adjacent the still, instead of providing
valves in the individual .return-flow pipes;
the latter arrangement is however consid-
ered preferable inasmuch as it permits the

resistance offered by the drum to the vapors .

.to be varied at will. Thus by. closing the
valves in the lower pipes (by meauns of the
serews 20), liquid may be permitted to ac-
cumulate in the filling, and to further ob-
struct the movement of  the vapors. this
liquid being prevented by the high velocity
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of the vapors from flowing back into the |

still through the vapor pipe 3.
'The filling .material which I prefer to use

is chemically inert toward the vapors, in

the sense that it is not capable of entering
into combination with the sulfur or any
other constituent thereof. It is possible
however that it may exert a catalytic action
in breaking down the unsaturated bodies,
particularly after it has become to some ex:
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tent coated with deposited carbon.” My pre- . .

ferred filling material consists of pebbles
graded between the sizes of three-eighths
and three-fourths inch. -~ :

The practice of the method, assuming a
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hydrocarbon oil to be treated, is as follows. .

The oil vapors pass into the lower portion
of the casing 4 and traverse the same at high
velocity, being partly condensed in and im-
parting their heat. to the filling material.

As the operation .proceeds a temperature
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. inches in diameter,
20
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- tigrade or even more during the litgr"stagés, .
: regu]j;ly Aas:-the -op

25

- the provision of means whereby the-con-
35
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.1t ‘will entirely- evaporate, leaving
50

- the
- the residue remaining in the still is found

-of the casing, the rate-of fall of temperature

‘carbon oil through s cas

inch, 1 have found & tempersture difference
~ between the bottom and. top :of the' casing

gradient is established: from bottom to top

varying with the size of the casing, the
chardcter of the filling, the character of the
liquid distilled, and the stage of the opera-
tion: For example in_distilling -a “hydro-
] ing or drum approxi-
mately seven feet in height by five féet six
ind _ A &mvided with thirty six
baffles and with a filling of pebbles graded
between . three-eighths ~and .three-fourths

which -varies  from’ 15°. ‘centigrade in the
early stages of the operation to.100° cen-

this ' difference -of ' temiperature - increasing
opération preceéds and be-

proximat _ydfp[t:'g . io_n,a'te'_to‘f {'tix:
specific - gravity an " point- of -t
i ity HIL T e el o he

perature results in -n | fractionating 'effect,
which becomeés more p;'onbnneed'tgg ‘ I
Hion - as- the bo:ﬁ point ‘of the residual
liquid in- the ' still riges. :The condensed
liquid returns to- the still and. is’ there're-
heated and again: vaporized, this reheating

and va tion being repeated many times,
and at'es rwepéti'ti?»lx'_:F beiil:;acoompcyﬂiéd.by
'Y @mﬁi up of the unsaturated bodies
and' & setting. irée of combined sulfur. The |

rehéating is  rendered ~highly- effactive by

densed vapors are returned’ to the lower por-.
tion of the still and are thereby t_ho_ron’fgb.l
Com led with -the residual body of ‘oif,

and héated to its boili‘ngmpoint-,, before they
again ‘undergo vaporization. B

It is found in practice that the operation
results in a disappeéarance of the so-called
grease; -the distillate being ‘greaseless and
shott and practically free from bloom. This
term & grease " is used to designate the faity
pﬂmon of the product, which is not volatile.
The presence of this “ grease ” is determin
In practice by pouring some of the product
to be tested on a sheet of white avriting:
paper. - If the product is free from * grease,”.
no line
of demarcation between that portion of the
sheet which has beén moistened and that
which has not. It is further observed that
the : capillarity of the distillate is largely
mcreased, resulting in. a materigl particu-’
larly adapted for burning with wicks. That

ease is destroyed and not merely sepa- -
' is clearly evident from the fact that

| the dépos
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to contain less grease than the residues from
similar oils which have undergone distilla- 4.
tion in ordinary stills. - The distillate is also
nearly homogeneous in character. The above
characteristics of the distillate have proven.
highly ¥aluable in practice for certain pur-
.poses, notably in its use as'a substitute for
tu%),énfine for all painting purposes.
. By the expression . obstructive ﬁllin%”
‘herein employed; I mean & filling which by
its obstructive effect upon the outflowing
vapors will serve'to.increase the vapor ‘pres-
sure in’the still and hence the temperature
+of ‘the vapors themselves to an estént suffi-.
cient to effect a substantial separation of
sulfur and grease as.above described.
- Icldim: . = ' S/
1. The method of distilling crude 'hydro-
" 2arbon " oils;- which consists 1 heating the
‘oil “in- ‘a -sta]l; causing the so-produced oil
vapor to, .through-a deep layer of a -
granular filling chemically inert to the vapor 8¢
-.qgii)oﬁerjng such ro'sistanlt:i_-,_tp the passage
-of ‘the ‘vapor. as to raise the vapor pressure
“within .the still and the temperature of the
issginig vapor to a.point above that due to
,the normal boiling point.of the oil and suffi-
- cient to eliminate grease and sylfur, return-
ing the liguids resulting from-condensation
-of vapor in the filling to the liquid in *he
still and beneath the surface thereof, and
condensing the vapor, whereby there is pro-
‘duced’n 'greaseless and sulfui-free distillate. .
- -2, The method of distilling crude hydro-
-carbon oils, which consists in' eating the oil
in a still, .causing the so-produced oil vapo
| to pass through a deep layer of a granular
.ﬁ_ilf]mg chemically inert' to the vapor-and
‘offering such resistance to the passage of the
vapor as to raise the vapor pressure within
-the still and the temperature of the issuing
vapor to a point above that due to the nor-
‘mal boiling point of the oil and sufficient to
eliminate grease and sulfur and to cause
ition of carbon on the inert filling,
returning the liquids resulting from con-
densition of vapor in the filling to the liquid 10
in the still and beneath the surface thereof, -
-and condensing the vapor, whereby there is
produced a' greaseless and sulfur-free "dis-
‘tillate. .
In testimony whereof, I affix my signature 11
"in presence of two witnesses. - -

LAYTOXN.O. SHERMAN.

Witnesses: - _
Horatro. Forp,

7

1e

E. L. Garrixa.



