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o all whom it may concermn:

‘Be it known that I, LUTHER ATWOOD, of
the city and county of New York, and State

of New York, have invented certain new and

nseful Improvements in the Manufacture of
Hydrocarbon Illuminating-Oils; and I do here-

by declare that the following 1s a full and ex-

act description thereof, reference being had to
the annexed drawings, making a part of this
specification, and to the lettels of reference
thereon. ~

Thin hydrocarbon oils suitable for illumi-
nating purposes, andsuch asare now burnedin
the ‘¢ Deitz,’’ and similar chimney lamps, are
usually obtamned from petroleams or natural
o1ls, and crude oils obtained by distilling at
compfbratwely low temperatures bituminous
coals, bituminous shales, bituminous schists,
peat asphaltums,rosin,and the farry or pitchy
residue remalining in the process of manufac-
turing adamantine or stearine candles. These

- natural oils and the crude oils, distillates of

the above-mentioned and similar substances,
it has heretofore been the practice to distill
over in a cast-iron still suitable for such pur-
poses, and to separate and set aside the first

~ orlighter portion of the distillate, or such por-

1101:1 as comes over until the temperature in
the still rises to about 600° Fahrenheit, for the
purpose of manufacturing into illuminating-
oil,with the exception, sometimes, of such ex-
ceedingly volatile part as can be steamed off
during the process of manufacture. The lat-
ter portion of the distillate,which comes over
at an increased temperature,istermed ‘‘ heavy
0il.”? It generally contains visible crystals of
paraffine, and has heretofore been generally
manufactured into lubricating-oils and can-

dles. By repeated simple distillations of the

‘heavy oil a further quantity of thin oil has

been obtained, the heavy oil remaining con-
taining larger proportionate quantities of
paraffine. 1 mention thisin order that it may
not be confounded with my process. |

My said.-invention consists in a method of
treating these heavy oils, paraffine, fatty oils
and acids, or the crude oils and natural oils
from whlch the heavy oils are produced, as

“above mentioned, so that the whole or as mueh

as desired may be converted into thin oil suit-
able, when purified, to burn in lamps.

| bodiment, and combination of two operations

peculiar to these bodies in & process of con-

tinuous distillation—viz: first, a gradual and
continuous application of suﬂiclenb heat to the
substance acted onto initiate chemical changes
which result in the decomposition or break-
ing up of the heavy bodies and the formation
of light and heavy oil-vapors, and compara-
tively small amountof fixed gases accompanied
with deposition of carbon in the still; second,

a continuous separation of the light thm 011

-vapors and fixed gases from the “heavier 01]-

vapors, and continuous condensation and re-

turn of the latter to the sphere of action of

the heat until the whole is broken up,or nearly
$0, or as much as desired, by exposing the
eliminated vapors in a eh&mber or receiver
of considerable capacity situate between the
point of forming the vapor and the condenser

to a temperatule about the boiling-point of
the lighter vapors and belowthe boiling-point
of the heavier vapors, so that the heavy va-
pors gradually liquefy and return to be broken
up by further action of the heat, while the
desired light product passes over to the con-

denser,whereit is llqueﬁed and sepwmhed from

the fixed gases.
It will be observed that, owing to the fact
of the return to the action of the heat of the
heavy oil when i1t 18 nearly at the boiling-point,
a comparatively small increase of temperature
is necessary to break 1t up. This gives my
process a great economical advautage over the
former practice of successive plain redistilia-
tions, by which a further portion of thin oil
has heretofore been obtained from heavy oils,
a3 described in the begmmnn of -this spemﬁ- |
cation. | !

The apparatus I prefer to use is figured in
the annexed drawings, of which Figure No. 1
is a plan view; Fig. No. 2, a {front elevabion;_
I'ig. No. 3, horizontal section through dotted
line & », IFig. No. 2; Fig. No. 4, horizontal
section through dotted 11116 Y Y, I‘w No. 2;
Fig. No. b, transverse section thwuc-n dotted
line z 2, Flﬂ' No. 1;- Fig. No. 6, vertlcal lon-
gitudinal section thl ough dOtted line 8z Fig.
No. 1.

Letter A represents a cast-iron stlll Con-
structed with a removable lower section for
the purpose of convenient repair. The bot-

My process 18 a practical development, em- | tom of the still is heated by produets of com- |




bustion supplied to the chamber B from the | ing or d1m11118h1nﬂ its Galnclty

“fire-box E, the arch K, with its piers and pas-
sages, serving to divide and distribute the
products of eoml;)ustlon equably Wlt].‘lll’l the
chamber B.

B’ is a short horizontal passage connecting
the chamber B with the flue B? which 1s fur-
nished with a damper, B , and ‘connects with
the chimney C.

- D is an uptake opening out of the passage
B and leading up to the flue D’, which, pass-
ing around the sides of the still, ‘connects with
the chimney C by the passage D’ which isfur-
nished with a damper, D°. When the damper
- B?is closed and the damper D° open, the pro-
ducts of combustion from the chamber B are
forced to pass through the flue D, heating
the sides of the still on their way to the chim-
ney. I usetheflue D'in this manner in com-
mencing a distillation. After the distillation
has commenced, I shut the damper D* and
open the dftmpel B? in the passage B°, which
connects the chamber B dlrectly Wlth the
chimney.

Letters I I‘ are two man-holes for 1emoval |

- of residue, provided with the covers and fast-

enings.

- Letter & 18 a ﬁllmg 1:)1pe provided with a
stop-cock, (shown broken off,) but must be

connecbed with a reservoir of unfinished oil.

Letter TI is a funnel-pipe provided with a
stop-cock, used also for filling the still.

Letter I is a welghted safety-valve on the
dome of the still, through which vapors can
escape when. from any cause, the worm be-
comes choked. The stem of the valve is fitted
to receive a slotted weight, and terminates in
a ring-handle, by which it may be raised up
“and hooked on the hook I’ when neeessmy to
keep the passage open.

Letter J is a main or condensing pipe, con-
nected with the safety-valve by the blow-off
pipe J’. The condensable products escaping
through the safety-valve and saved 1n the main
J flow out through the small pipe J* into any
suitable receiver, the fixed gases and vapors
not condensed escaping throucrh the discharge-

pipe J°, (shown broken off,) Dut to be carried

up th10u0h the roof of the bulldlng, or in any
suitable manner away irom the Vlumty of the
still. - :
Letter K 1s a pipe eonnecbmg the worm-
condenser with the stiil throu oh the angle
valve L.

Letter M 1epresents a vertical cast-iron
chamber of cylindrical form, standing on the
top of the brick-work casing of the still and
near thestill. Thischamber I call a ‘‘separat-
ing’? chamber. It connects with the still by the
superior pipe N through the angle-valve O,
also by the inferior pipe P,which 18 furnished
~with a stop-cock.
a stop-cock, connects the top part of the sepa-
rating- Ghambel with the worm-condenser

through the pipe K. The separator is made -

in sections connected by flanges and screw-
bolts for the purpose of conveniently increas-

The pipe Q, provided with
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The w.orni-
condense1 18 31t11ated in a water-tub, R, sup-
plied with cool water from a force- pump or

reservoir, by the inflow-pipe S, the surplus

flowing out through the pipe T. The worm

terminates in a small chamber, U, from the

bottom of which the liquid products escape

through the sealed siphon-pipe V, the fixed
gases passing up through the gas pipe W,

(shown broken off,) but to be carried up
through the roof or away from the vicinity of
the stlll The gas-pipe W is furnished with a

stop-cock, to be closed when necessary, to

blow steam through the chamber U and siphon
'V for the purpose of removing Obstructlons or .

to cleanse them.

Letters a, b, and ¢ are steam-pipes, each p10 _
vided with a suitable valve or stop-cock, con-

necting,respectively, with the dome ofthe still,
the pipe K, and the pipe N, and by & branch

coupling with a steaui-pipe, d, (shown broken
off, ) but which must be connected witha Ste&m- .

boﬂel

Letter ¢ 1s a draw-cock used for the purpose -
of discharging condensed steam from the

steam-pipe.

The steam-pipe « 18 used 1n combination

with the safety-valve outlet when open, the
other openings in the still being closed for the
purpose of expelling by pressure of steam the

vapors and gases remaining in the stiil at the

completion of a distillation, and also atter re-
moval of theresidue, to plepmlethe still,when

hot, for the safe 160613131011 of a charge of oil

by foremn steam 1nto the still 1n sufﬁuent
quantity t0 displace atmospheric air, as de-

scribed in other Letters Patent of the United

States to me. |
When the angle-valve Lisshut and the stop-
cock in the pipe Q, which connects the sepa-

rating-chamber with the pipe XK, is closed, .

steam may be blown through the worm-con-

denser from the steam-pipe b, for the purpose.

of removing obstructions and cleansing the
condenser.
and the stop-cock closed in pipe P and -the
pipe Qopen, steam may be blown through the
separating-chamber fmd condenser from the
steam-pipe C.

“Tor the purpose of the process herein de-
sceribed, the direct connection from the still to
the worm-condenser through the angle-valve
L is kept closed, to be opened when desirable

1 tointerrupt the 131 ocess of obtaining light thin

oil from heavy 061il, and to run over heavy oll.
In that case the connections to and from the
separating-chamber are to be closed.

- The operation of my process is as follows:
The apparatus having been arranged for the
operation as above described

substance to be acted on in the still and grad-

ually and continuously apply Sufﬁment heat
e‘ztemally to initiate chemical changes,which
results in breaking up or decomp(}smﬂ* the sub-

stance acted on, forming light and heavy oiL --
vapors, with comparatively small quantity ol
| permanent gases, and with accompanying de-

When the angle-valve O is shut

L phee the
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position of carbon in the still.
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The vapors

and gases pass through the superior pipe N
upward into the sepamtww -chamber M. The
separating-chamber being exposed externally
to the cooling influence of the atmosphere of
the still-room, and heated only by the radiated

‘heat from the top of the stiil and the incom-
- 1ng vapors and gases, a temperature compara-

tively higher or lower in proportion to the
relative quantity of incoming vapor, but suf-
ficiently below the boiling-point of the major
portion of the heavier or higher boiling-point
vapors to gradually liquefy them is maintained
internally, and as they liquefy and fall to the
bottom of the separating-chamber they are
continuously returned to the still through the
inferior pipe P. The lighter vapors and per-
manent gases gradually rise to the top of the

separator and pass on through the pipe Q to
‘the worm-condenser, the liquid products pass-

ingoutat V,the gasesescapingupward through

the pipe WV S
- From the above description it will be evi-

dent to those skilled in the art that the par-
ticular character of the distillate will depend
on the degree of rapidity with which the op-
eration is conducted within such limits as it
can be carried on at all in the above-deseribed
apparatus. If vapors are not formed with
sufficient rapidity and in sufficient quantity
to keep the internal temperature of the sepa-
rator up to a point about the boiling-point of
the liuhter mpors they will, of course, all con-

""" If heat is ap-
plled SO aatwely as t{) f(}lDl 1{1..1:)01'8 rapidly
enough to keep the temperature nearly up to
about the boiling-point of the heavy vapors, a
portion of them will be forced over and con-
densed with the lighter vapors. ' Therefore
the particular degree of change resulting from
any one oper &1.10]1 will be governed b}f the

relative guantity and degree of heat applied.
It is not material in the practical working

of my process to effect the desired change in
one operation, neither 1s 1t generally conven-
ient or practlc al to do so; but within the lim-
its above mentioned the slawel the operation
is conducted the greater will be the clmnffe

effected by one dl.stllla,tlon

During the necessary and cammonly prac-
ticed processes of purifying hydrocarbon illu-
minating-oils by treating them repeatedly
with acids and caustic alk L]IES they are sub-

jected to redistillation, w ]uc]l may be per-

formed by my process, and the operation of
converting heavy o1l into light oil go on with
the purmcatmn proces,s wﬂ:h which it does
not interfere. '

When carrying on my 131 ocess in 1his man-
ner, after the purification is completed I pre-

fer to distill over such portion of the purified
01l as will go over at below about 600° Fahr-

enheit, with the still arranged so as to have
direct communication with the condenser
through theé angle-valve L, and with the sep-
'hratmg chamber cut off. This portion isthen

process the light portion, ¢

fit for-use. The remaining contents of the; St111
are then run over throqnh the separator, and,

| for reasons not necessary to mention here, be-

ing obvious to those skilled in the art, Sub |
Jected to further treatment. |

When crude oil is subjected dlrectly to my
cenerated simulta-
neously with the heavy bodies in the original
production of the crude oil by distilling coal
or other substances, passes over until the tem-
perature of the still rises above about 600°
Fahrenheit, when my process of breaking up
the heavy bodies commences. The 1‘81‘1,1311?
height of the separating- chamber is an im-
portant element in its proportion, because 1t
favors separation of the vapor by difference
of specific gravity. -

-The proportion, situatiqn, and arrange-
ment of the separating-cehamber as figured
in the drawings I consider best for a still
such as shown with a body or boiler of about
seven feet in diamecter. 1In a still of such di-
mensions I carry on the operation at the rate
of ten gallons per hour. |

Althoufrh [ prefer the apparatus herein
described and ficured, and consider 1t best
adapted to carry on my process rapidly and
profitably, I will nevertheless use any form
of apparatus or still in which I ean practi-
cally earry on my process.

The illuminating-oils resulting frommy pro-— |
cess, when pmlhed and ﬁmshed as usual with
illmnina.ting - 01ls heretofore manufactured
from the lighter parts of the crude oils, do
not differ materially from phem in color or

mobility; but owing, perhaps, to the greater -

proportionate quautlty of paraffine in the
source from which they are immediately de-
rived,they possessgreaterilluminating-power.
Inthe practical m anufacture of these Olls they
may be beneficially mixed with other light
oils; or when operating on crude oil the. d15-
tllhte of both light and heavy parts may he
suffered to run into the same cistern or obhel |
receiver. -
By the use of my process above described
the manufacturer can, by a comparatively
small number of distiliations, break upor con-
vert the whole heavy llquld and solid por-
tions of the crude oil into light thin ﬂluml-
nating-oil whenever it is desirable to do so.
What Iclaimas myinvention and improve-
ment in the mannfacture of hydrocarbon illu-
minating-o01ls 18— |
The pmduetlon of thin oils sult'“i,ble to be
manufactured into illuminating-oils from the
heavier parts of the crude and fixed oils and
other substances within mentioned by treat-
ing them in manner substantially as herein-

”before described daring one or several con-

tinuous distillations.
LUT HDR AT\VOOD

W«Vltnesses | -
BRAIND. . LATI‘»ILL,
. C, Tr: .,_,ADWELL Jr,
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