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To all whom it may. concerrn.: |
Be 1t known that we, ELITJAH FREEMAN

PRENTISS, nowof the city of Philadelphia, and

State of Pennsylvania, and ROBERT ADAM
RosErTsON, of Liverpool, England, have in-

~ vented a new and useful Impx ovement in Ap-
paratus for Distilling Rock-0il, Well-Oil, or
other Hydrocarbon 01]5 and we do hereby de-

clare the following to he a fuil and exact de-

scription of the same, reference being had to

the annexed draw: mg*- making a part of this

Figure 1 is a side view of our apparatus,
(the globular still being -cut away to show its
internal arr angement;) Fl o, 2,avertical section

through the entire app_m‘atus supposed to be

filled and in full operation; Fig. 3, 4 horizon-
tal sectron corresponding to IFig. 2, and taken
on the.line 9 10-of Fig. 2, showing alsoin dot-
ted lines the lmrtltmns dwldmfr the chambers

-~ ab the tops of the.columuns. ]Jlg 4 18 a per-

spective view of the castings forming the bases
of the different columns, showing the internal

partitions for directing the currents of vapor

info the proper quadrants; Fig. 5, a similar

view of the castings forniing the tops of the

columus, showing the partition for directing
the currents of vapor, said partition being at
right angles with the longer partition of the
bases.

- Our improvement has for its object the ob-
taining of various elasses of products by the

' d1st111'1t10n of crude well-oil; petroleum-oil,
~-&c. By using the number of eolumns S]lOWD
in the draw inﬁ*s we produce these preducts—

viz., first, lubucmtmﬂ o1l; second, burning-oil;
thir d, a substitute fm tmpentme, fourth, “ben-

- zine; and we obtain these results by the com-
‘bination of a still with a series of condensing

chambers or columns through which the va

pors from the still are passed the first column'_

being set and maintained abt a temperature
proper for condensing the lubricating-oil-—
say, about 260° I"1h1enhelt to 400° Fahren
heit—the second being maintained at-a tem-
perature proper for cbndenqing burning-oil-—
say, about 260° Fahrenheit—the third at a tent-

perature proper for condensing the 11(1111dS fit

to be substituted for tulpentlue—sa}f about
160° Fahrenheit—and, finally, the benzine and
other eonﬁenmble ploducts of the vapor are

condensed in a cold worm.

“We pass or feed .
the erude oil into the still through two of the

| series of ‘condensing-columns, so that the oil

operates as condensmg-ba.ths to the vapors..
We have also secured a quiet ebullition in our
still by roughening the surfacé of the inject-
ing steam-coil, and we secure a uniformity in
the several temperatures of the respective col-
umns above mentioned Dy attaching to each
an automatic expanding mrleﬁulator or ther-
mostat, acting directly upon “the supply of
steam a,dmltted into the heating- 1)1pes of each
of the condensing-chambers. =

- Similar letters of reference indicate corre
Spondm parts in the several figures.

In the annexed drawings, A A’ represent
the still; B B' B” B”, the first condenser; C
CC” U” the second condenser, zmd D D' D"
D”" the thlrd condenser. i
~We construct- our still A A’ of east iron in

a spherical form about eight feet in diameter,
and surround 1t by a  wrought-iron jaek et
Jeaving a steam-space of about three inches.
This spherieal still is attached to a vertical .
tube, e’ €’ ¢, whieh terminates in a vertical
stem or rod, f f/, which has a screw cut upon.
its upper extr emity. The vertical tube ¢ ¢ ¢”

¢" slides upon a hollow vertical column of
cqst iron, G G’ G7 expanded at itsbaseso asto
make a hollow pedestal This hollow éolumn

G & G” forms a support for the spherical still

and also a tube of escape for the vapors of the
boiling crude oil which it contains, the vapors
alismcr from the o1l in the still “following the-

,hdlrectmns of the arrows—that 1s, over the top

of, into, and vertically' down th10uﬂ'11 G G,

thence through the eross-tubes H H" thénce
it ascends through the vertical tubes in-column
B B, its course bemg indicated - by the white

‘spaces and also by the arrows, as willbe more
'fully deseribed hereinafter., '

By means of the sliding of the tube ¢ e ¢ &”

| to which the still A A s immediately ‘1t

tached upon the eolumn G G’ G”, the réelative.
position of the upperextremity of the tube G
G' G’ to the surface of the liquid cam. be
changed through the medium of the nut 7 £’
and the screws: I IV, Any. liquid oil whieh
may accidentally froth over into G G'G" falls:
to the bottom of the column and escaneq

throuﬂh the escape-pipe C’" |
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The oil is he&ted in the still A A’ by means
of superheated steam introduced from an or-

dinary boiler and superheatl ng apparatus into
the steam-jacket a at'a temperature of 700° to
800° Fahrenheit, and after circulating around

~ the exterior of the still A A" passes “out and

escapes by the passage a’ a” «”. The super-
heated steam is also introduced from the su-
perheater directly into the contents of the

still A A’ through the tube ¢!V, which termi--

nates in a splml coil, @’ o't ¢' hswmg numer-
oussmall apertures. The spual coila’ a¥' @'

-is roughened on the exterior so as to form a

multitude of small points, each being a point
of ebullition, in order to disseminate the heat
throughout the mass of the contents, and thus
secure a quiet ebullition.. There is an aper-

ture or passage of escape for the heavy re-
siduum which would remain in the stlll A AL

This passage of escape is shown at ¢ ¢/, being

¥:! tube leading from the bottom of the sbﬂl Al

g’ is a movable tube attached to ¢ ¢’ s0 as to
form a tap, shut when vertical, and usually
kept open miore or less. Thlounh this .the
heavy greasy or tarry résiduum escapes. By
moving this tube ¢”to differentelevations the

- grease can be drawn more or less freely. The

fresh’ crude oil is constantly fed into the still
through the tube L in the manner p1 esently

to.be described.

The 00hstruct10n of the thlee condensnw

“columns, B B' CC’' D I, is as follows: Each
colunmi is composed of & eyhnder of rolled cop-.|

per about fifteen inches diameter and about

| eight feet high.  The interior is filled with a

series of tubes of copper about one inch in
dmmetel-—say about eighty-eight in number
or twenty-two in each quadmnt -space. These
tubes are attached at the head and base to a
perforated plate one-half inch thick. Imme-
diately above and below each column there
are chambers. (Shownat B’ and B, Band B”,
C"and C”, C and C”, D’ and. D’”, D and
D"y These chambers 4t the bottom serve for

Cross- pflssages between the extremities of the

tubes. - The tubes are so arranged that theé

vapor -from the still A entering through the
tube G G’ and the cross-tuhe H H’ into the
chamber B will ascend in the tubes which are
white or uncolored on one quarter of the cir-
cle, as shown by the arrow, to the top eham-
bel B, where it will pass acros¢ and descend
through a couespondmg set of tubes marked
white,

Refeumg to I‘lg 3, pmb B, ‘Whlch 18 the

" base of B B, the course of vapor will be more

distinctly shown. The vapor ascends through
the tubes in quadrant marked 1 to the top

~ chamber, where it passes across and descends |

through the quadrant marked 2 to the ‘bot-
tom oh‘lmbel, where it descends through
quadrant marked 3 to the top, and descends

through quadrant marked 4, whence it passes
on to the next column, C, passing through |

the tube F' F into the chamber C, where it
ascends and descends. successwely through
Lhe tubes marked whlte in the quadants of

41,858

G, IESpeeﬁively marked 1, 2, 3, and 4, in the

| sSame manner in which it ascended zmd de-
scended through the four quadrants of B.

Thence it passes out of quadrant 4 of col-
umn C, through F” F"” into D, and here it as-

‘cends and desceuds suecesswely through the

tubeq marked white in the quadrants mfnlwd
1, 2, 8, and 4, respectively, the same as de-
seribed in 1eie1euce to ccﬂumns B and C;
thence it passes out through I into a common
condensing-wornm, IF', and a tank, TV whence

the incondensable cases are led off thy ough a

safety-pipe, F'*, to the top of the building.

The-crude 011 is brought into the still in thé
following manner: The pipe L is connected

with a reservoir ofecrude oil. This pipe leads

| into the side of column C C/, and the oil fills
the space 111 between the tubes m to the
height shown, which space is colored green to-
‘mdlcate it being filled by theoil. The oilin- -

troduced into thls space obviously surrounds

-and makes a bath for the vapor- -tubes m (not;

colored) before described. After filling the

space around the vapor-tubes in C C the

crude oil passes across through L' into. the

space around the vapor-tubes in B B'; and af- -
ter surrounding and forming-a bath for the
vapor-tubes m in B B',it passes thence through
1/ 1" into the still A An auxillary mode “of
filling the still A at starting can behad through
an auxlllalv attachment at L“ dm_.ct with the

reservoir of erude oil.

crude oil into thé Space around the vapor-

~tubes, cold water is introduced from the
tub inclosing the worm ItV to form a bath for -
“the vapor- tubes (colored yellow in the draw-
~ings.) The water escapes throurrh the w aste-
pipe M. - N
. The operation of the '1ppf11 a,tus 18 a8 follm\ S,
viz: The still and first two columns bemg hlled
“with crude oil to the levels shown in Fig. 2,
and the third column being filled with water,

superheated steam 1s. admltted within the out-
side jacket of the still A at @, and also. throuﬂh

the steam-tubes of the differ ent columns, un-
til they attain the different degrees of heat at
which the columns are to be set when the regu- . -
lating apparatusattachedtoeach columnisput
in gear. Then superheated steam 1s Injected -

into thestill througha" ' ¢"'«’. - The vapor
driven off by the heab SO obtmned rises above
and passes through G .’ and H H’ into and

through the vapor-tubes m of the column B B”.

The vapor, in passing through these vapor-
tubes of B B”, is partially eondensed by the

crude-oil bath (marked green)whlch surrounds.
them. This erude oil in B B is maintained
at any desired temperature—say 400° Fahren-
“heit—and. the liquid condensed at that, tem-.

perature falls down the tubesinto the chambers
at the bottom of the column, and may be sepas-

rately drawn off throu chthreeseparate worms,

one worm for each compartmenb of said cham-
ber, or, as shown by the. dmwmgs, throngh
one worm at n, and- finally is received mta &
tank at »”’ in the form-of a marketable lubri-

In the column D D mstead of intr oducmg -
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cating-oil. The worm #” is formed as shown,
having its delivery end raised outside of the

‘worm-tub a little above the surface of the cold

water, to prevent anything but oil from pass-
ing. The vapor, which is not condensable at
the heat that the column isfixed at, passes on
through F ¥’ to and through the vapor-tubes

in column C C, where it encounters the bath

of crude oil in the green spaces at a tempera-
ture of 300° Fahrenheit, or such other degree
of heat as may be desired, and the liguid con-
densed at this temperature descends through
the vapor-tubes into the bottom of C(’”, whence
1t passes off through N into a worm or worms

-Stmilar to that under the column B B, and is

drawn off in the form of burning-oil at NV, fit

for market.- The vapor,which is not con-

‘densed at the last-named temperature—viz.,
260°—passes on through F” 7 to the vapor-
tubes in column D D", which are surrounded |

with water, (shown yellow,) maintained at any

desired -temperature—say 160°,. The liguid |

condensed at that temperature descends into
the chambers at the bottom of column D D™,

-when it passes off through " and 2" into 2

cooling-worm or worms similar to that under
the column B B, .and is then drawn off in the
form that we call ‘‘turps?’’ or a substitute for
turpentine. . The vaporwhich isnotcondensa-

‘ble at 160° passes out at F¥! into another w orm,

F, in which it is surrounded with cold water,
and thus condensed and drawn off at F¥! in the
form of benzine. Anyremaining incondensa-

ble vapor passes off through a waste-pip e, FVII,

~ The regulation of the temperature in the
respective columns is effected by means of a

nects by a cross-tube, O’, with a small inverted

cup, P, resting on a mercury bath and -at-

*

tached by a stem, P’, to the lever R, which
lever raises and lowers the rod S, which rod

S works the throttle T, which admits the cold |
‘water, and the throttle TV, which admitssteam |-
to the column D D”. "When the heat in the.

column D D™ rises above 160°, the air-in O,

expanding, is forced into the interior of the |

inverted cup P and elevates it, carrying up
the lever R and the rod S, thereby throttling
the steam at T” and opening the cold-water
supply, at T, and the cap P descends and re-
verses the action at T' and T, respectively,
whenever the air in O falls to a temperature

lower than 160°.. The degree of heat is as-

certalned in the first instance from a ther-

mmometer inserted into the column, as at T, |
Fig. 2, a separate thermometer teing inserted

in each of the oil-columns for a similar pur-

pose. The temperature of 360° in B B” and

of 260 in C C" is maintained by a similar ap-
paratus operating on the erude oil to be ad-
mitted on the one hand and upon the steam
on the other hand in like manner, as is above
described for D D", | ' .

We have attached to the top of the two col-
umns B B” and C C” auxiliary chambers V
V', the use of which is to separate any oil
which may be carried up by the vapor from

the boiling-spaces, (shown coloi'less) ab the
top of the columns. . Thus if the vapors and
oll together ascend through Winto the cham-

ber V, the oil falls to the bottom of V and

finds its way back into the crude oil through

the tube W’. The vapors ascend to the top
of V and pass off through W” into the head .

of the column B B, and mix with -the va-

pors passing into the column C ¢, A simi-

lar arrangement is attached to the top of C
C" for a similar purpose. There is a portion
of -condensed steam or water whieh. finds its
way- along with the vapor into B B and into

C C” A small portion-of- this steam is con-
densed in the chambers V and V’,.and the

water forms and collects in the water-legs X

and X', and escapes from the bottom of these

water-legs through taps Y and Y’  These
taps are opened and closed by floats Z and 7/,
which rise in water and fall in oil; hence,
when there is any water there, they float and

open the tap, and when it is gone the floats:

fall and shut the taps. The bottom: of the
main hollow stand, in which thestill A rests, is
heated by means of steam introduced through

the passage o’ a” into a”’. A similar arrange-
P X

ment of steam-passage a™ ¢~ ¢ maintains the
temperature in B B”, and in the chamber at
the bottom of B B, and so of. the column C
C™ by the steam-passage a*%, a¥=, and g*v.

. “The number of .columns B B”, C 0", and
D D™ may be increased to any extent, each
eolumn being set and maintained at a differ-

‘ent temperature, and separating a distinet
product, effecting, in fact,.a continuous frac-
‘tional distillation. - |

sealed air-tube, O,. (colored red,) which con- |

Having thus described. our improvement,
what we claim as our invention, and desire to

secure by Letters Patent, is—

1. The combination of the still- A, the in-

jeeting-worma™ o' ¥ a¢¥" and the central tube,

GG G, |
2. Roughening the surface of the Injecting-

- worm or tube a* a''a'™ to render the ebullition
- regular and quiet. |

3. The combination of the still A with the
series of columms, three or morey each column
being set and maintained at the temperature
necessary to separate the product condensa-

bie at such temperature, whereby at one con-
tinuous operation the ‘crude oil is separated

1nto the varions products due to condensation
at the different temperatures fixed upon.
4. The arrangement of the vapor-tubes and

oil-spaces in columns B B” or C-C”, whereby
the crude oil on its way te-snpply the still A

1s made to act as a condensing-bath to the va-
porsin these columns coming from the still. A,
5. . The arrangementof the eolumns B B"and
C C” in combination with the still A and the
movable exit-tube ¢”, whereby the operation of
the still is rendered continuouns.
6. The air-regulator or its-equivalent, for

regulating the temperature of the respective

columns, or either of them, in combinstion

with the pipes of supply of the heating, and" -

cooling media.
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7. The water-legs \ amdd the foats 7 for 10. The warming of the bottom of the col- -
regulating the eseape of water 110111 the "col- | umn on which the Still A is supported, sub- |
‘nmns. - ) “stantially as above described. _

8. The .-.111&111{11*3 lle'lds V V7, for enablmw | ELITAI PRLI‘M AN PRI‘NTIBS N

' ‘the oil bath in’ each column to fu:‘r as a still.,

9. The warming of thebottoms of thecham- ROBERT ADAM ROBERTSON.

bers, which are at “he bases of the columns, by Withesses: |
means -of steam-chambers arranged and cp- J. 15, SHAW, G
erating as shown rﬂm ¢, - | CHAs. B. HELFENSTEIN. *
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