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‘be exposed to a higher degree of heat, and so

B C'is a series or coil of pipe, a, each pipe of
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To all whom it may concern : - |
- Be it known that I, HERBERT W. C. TWED-

DLE, of the city of Pittsburg, in the county of |

Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in

declare the following to Le a full, clear, and
exact description thereof, reference being had
to the accompanying drawing, making a part
of this specification, in which—

Figure 1 is partly a side and. partly a see- |
tional elevation of my improved apparatus for
distilling oil, and Fig. 2 is a rear end view of |
the same, partly in section. '

Like letters of reference indicate like parts
in each. - .

The nature of my invention consists, first, |

I

vices for promoting the evaporation of undis- |
tilled or refinable oils by passing the same
continuously in a thin film, layer, or stream,
produced by dropping or otherwise, over a
heated surface, or a succession of such sur--
faces, in a vacuum-still ; second, in combining

together two or more such stills in such a way |
that the heavier oils, which do not vaporize at
the temperature to which they are raised in
one still, shall be conveyed to another still, |
where they will, by the use of similar devices,

on sucecessively until only the residuum is left.

To enable others skilled in the art to malke |

and use my invention, I will proceed to de- '|
scribe its construction and how used.

On any suitable frame or foundation A, I
place two or more stills or a battery of stills,
B C, one, B, somewhat higher than the other, i
C, so that the oil may flow readily from at or
near the bottom of one into the other, as yet
to be described. In these stills I preserve a
partial or complete vacuum by the use of an
alr-pump, or in other known way, and con-
nect them to the condensers B2 C? by the goose- |
necks B! C! respectively. In.each of the stills

the series or coil passing through the still hori-
zontally, but one being arranged over the other |
in any desirable number of vertical rows, and
Joined together by a connection-pipe,d. Above
each vertical row of such pipes a is placed a |
trough, ', which has small perforations in the
sides or bottom; as seen in Tig. 1, and a ser-
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| rated edge, ¢, underncath. Below the lowest

of scries or coil of pipes « is placed a series
or coil of perforated pipes, ¢, for admitting su-
perheated steam, such pipes being joined-to-
gether by a connecting-pipe, d. R
- The crude petroleum is admitted, either col¢

or in a heated state, as may be deemed advis-
able, through a cock, 0/, at the side of the still
B, into a pipe, b, which, running transversely -

across over the troughs «/, discharges, through

a perforation over each such trough, as shown

in Fig. 2, the oil into such perforated and ser-

rated troughs «/. Through the perforationsin
each. trough «’ the oil runs down, gathers on
the points of the serrated edges ¢, whence it

falls onto the steam - pipes «, dropping or run-
ning from pipe to pipe, and passing in a thin
film over the surtaces of such pipes. A cur-
rent of dry or superheated steam, passing in
at the valves z x, keeps such pipes a heated
toa high temperature; consequently the drops
or streams of oil coming in contact with and
passing over them are subject to the action of
a heated surtace relatively large, which causes
1t to volatilize with great rapidity—the more

so as the pressure of the atmosphere is al-
ready removed from the inside of the still by
the air-pump, as already stated. I also some-
times place a serrated edge under each pipe «,
similar to that shown at ¢, whereby the oil is
more evenly distributed in its descent from
pipe to pipe. The sheets or strips, the edges
of which constitute the serrated edges ¢, wheth-
er on the troughs «/ or pipe ¢, may extend -

downward, and come in contaet with the pipe

immediately under, so that the oil will run
therefrom onto such pipe, instead of dropping,
as above described ; and in such case two
such sheets or strips may be employed, one

- coming down so as to discharge the oil on each

side of the top line of the surface of the pipe.
In the pipe ¢, for the admission of the super:-
heated steam, I make a number of jet-holes, .
through which jets of superheated steam are
discharged into the still in such way as to come
in contact with the oil on the surface of the
pipes «, and still further promote their evapo-
ration. Steam 1s admitted to the pipes e
throughthevalvesz'xl. z*x*arecocksthrough
which to draw off the water formed by con-

densation of the steam in the pipes ¢ and e re-

spectively. By the use of these devices the
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lighter or more volatile oils are driven off in
the first still, B, in the form of vapor, which,

being carrled over by the goose-neck: B1 to the

- condenser B?, is there condensed as presently
to be descrlbed ‘Such of the heavier oils as |
“are not thus vaporized in the first still, B, fall

to the bottom of the still, whence, bv a plpe,

f, they are eonducted" 1nt0 the next still, C.

There they are discharged into perforated and

serrated troughs «, drop onto pipes @, and

other volatlle mgr edlents driven off in vapor-
ous form by an 1ncreased degree of heat re-

¢ceived therefrom and from the superheated

steam which escapes-from the jet-holes in the

pipe e, in the manner already descmbed The
residuum, with the oils not yet volatilized, if

any, falls to the bottom of the still C, whence

1t 18 conducted to another still and sunﬂarly

treated, or, by a pipe, f/, is discharged into 4
recewel, D in which a vacuum is also pre-

served.. From this it is drawn off by a coek,
g, at pleasure. A pipe, &, connects the re-

ceiver D with the stlll C, f01 convenience in se-

'~ curlng a vacuum in the former and for the

purpose of conducting over any vapors which
may arise from the resulua,l mattel in such re-
celver., -

- The steam used in this process may be ad-

‘mitted into the pipes a and e of each still sep-
arately, or it may be at first admitted into the

pipes a and ¢ of the last and lowest of such
stills, and conducted thence by pipes ¢ ' into
the plpes a and e of the next still, and so on

until the first or highest still is 1eached In

this way I apply the steam when hottest to

‘volatilizing the heavier oils, which, of course,
- require the greater deﬁ'ree of ne&t and, as

the temperature is reduced apply it ’ro drwmo*
off the lighter oils in the hi gher stills. Also

1f the character of the oil is Such that a hlgher-

degree of heat is required or desired than dry

or common steam will give out, I use super-

heated steam in the pipes a,,, as. Well as 1n the
pipes e.
As already sta,ted the vapors of volatiliza-

‘tion in the still B p‘mss by the goose - neck B! |

to the condenser B?, which is a comblmtwn of

- a surface and show er condenser.

- The condensing apparatus is the same f01

all the stills, and consists of a condensing- |
chamber, C?, With cold-water chambers m m’

at either mde connected together by pipes n.

- The upper chamber m, 18 perforated, as at o, 50

~as to discharge Jets of cold water into the eon-

densing - chamber C?, to condense the oily va-
pors. Cold water is passed through pipes #

- for the same purpose.

. drawn off by the cocks s s. The condensed oil

Water is admitted and

is drawn off at the cock s’ with the condensed

water, if there be any, and dlSCh.‘ELl ﬂ*ed 111t0 a
tank or other receptacle.

The advantages of this process of dlstﬂla-

~tion are, among others, first, dispensing en-
- tirely Wlth the application of a fire or fire-heat

to the stills or to the oil, whereby I avoid all
possibility of a fire or of an explosion,which are
the great sources of dan ger 111 dlstlllmg pe-

troleum or hydrocarbon oils; Second collect-
ing the vapors of the lln*hter and heawer oils

and condensing them in separate receivers;

| whereby a thty of oil can be produced for |

illuminating purposes perfectly free from the
volatile ingredients which render them dan-
oerous in use at the temperatures to which, in

'such use, they are necessarily raised ; third, a
cheaper process of distillation and fourth

the production of a better article. 'Another
advantage arises from the fact that fluids in

| motion will evaporate more rapidly than fluids

at rest, other things being equal.

T6 is not absolutely necessary that one stﬂl;

should be higher than another, since, by creat-
ing a more complete vacuum. 111 the second still
than in the first, and so on, the residual oil in
the bottom of each still may be forced into the
next at the same or a higher level. -

I do not liniit myself in my invention to the

particular form and arrangement of perforated

and serrated pipes and troughs desecribed, but
include formsand arrangements of (Ievmes sub-

‘stantially similar, whereby the oil is caused to
tlow through notches, apertures, or perfora-

tions in small quanmtles, and drop or run from
both points or projections onto and spread

over the heated surfaces of evaporatin g- pipes

in a vacuum-still.

The condensing-pipes n» may be elthel ver-

tical or homzontal at pleasure.

It will be observed that the pipes & f1,lead-

ing from the last still O to the receiver D, are
provided with cocks 2, by which communica-

tion between them is cut off, in order to draw -
| off the contents of such recewer |

In addition to the uses above named, I ap-
ply my invention to the redlstlll%lon of oil

| distilled by the ordinary -process, by which I

entirely avoid the expense and labor of refin-

ing, including the expense of acids, alkalies, -

&e., and at the same time produce an article

more perfectly deodomzed_ and othel wise of a

superior character.

What I claim as my mventmn and desire
to secure by Letters Patent, is—

1. A trough or troughs havin g perforations

for the passage of the oil in small quantities,
-and furnished with points near to such perfo-

rations, 5o as to cause the oil to pass therefrom
1n drops or fine streams, or thin films or lay-

ers, over heated pipes or tu_bes placed thereun-

der, when used within a vacuum -still, for the
purposes substantially as deseribed.

- 2. In a vacuum-still for distilling 011 the use
of a series or coil of steam - pipe placed hori-

zontally, one under another, as a series of

evaporating-surfaces, &ubstantlallv a3 and for

the purposes above set forth.

3. In a vacuum - still for dlstﬂhng oil, a se-
ries or coil of steam-jet pipes, ¢, in combmatwu
with a series or coil of evaporating - pipes, «

substantially as and for the purposes above |

set forth.

4, Combinin o together a series of apparatus,'

stich as hereinbefore described, for the purpose
of procuung & contmuous dlStﬂl&th]l ot pe-

g
4.}'} .
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as evaporating - surfaces, and troughs for the
oradual distillation of the oil, in combination

~.with suitable condensing apparatus, substan-
tially as and for the purposes hereinbefore set

forth.

- 5. A vacnum residuum - receiver, D, con-
‘nected to and in combination with a vacuum-

72,125 - - | - 3

" troleum, each member of a series consisting of | still, or. a battéry of such 'stills, SleStmltially !
o, vacunm-still containing a coil of steam-pipe | in the manner and for the purposes above set

forth. B

In testimony whereof I, the .Sai_d HERBERT.

W. C. TWEDDLE, havé hercunto set my hand.
HERBERT W. C. TWEDDLLE.
Witnesses: .~
A, S. NICHOLSON,
G. H. CHRISTY. '
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