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UNITED STATES

PATENT OFFICE-

C. H. HALL, OF NEW YORK, N. Y.

IMPROVEMENT IN DISTILLING PETROLEUM AND OTHER LIQUIDS.

Specification fornjilng part of Letters Patent No. THN 83 2, dated June 26, 1866.

CLELICREL T LTI

To all whom it may concern :

Be it known that I, C. H. HALL, of the CIfj,
county, and State of New York, have i invented
a new and Improved Distilling Apparatus;
and I do hereby declare that the following is
a full, clear, and exact desecription thereof
whlch will enmble others skilled in the art 130-
make and use the same, reference being had
to the accompanying drawin gs, forming a part
~of this specification, in which— -

IFigure 1 represents a plan or top view of
this invention. Ifig. 2 is a horizontal section
of the same. Kig. 3 is a longitudinal vertm&l'
section of the same.

Similar letters of
parts.

This improvement relates to an mppamtus
particnlarly designed for refining petrolenm-
oil, but which may be used for reﬁninﬂ‘ coal-
0115 turpentine, or vohtlle hqmdb of any de-
%LI’IDUOH . |

It consists, first, of & suppb -tank, into which
the crude oil or 01311(,1‘ liquid 1s first placed to
be refined, and in which it 1s partially heated ;
second, of a retort, into which the o1l or other
liquid finally flows.to be distilled ; third, of a
chamber, through which the vapors pass into
the mndulser tourth of a condenser, in'which
the volatile portmuw Of the oil or Gther liquids
become condensed ; fifth, of a receiver,in which
the products of condensation-a,re, collected and
separated from the non-condensable gases;
sixth, of a series of water and steam jackets
inclosing the condenser, in which steam 1s.gen-

~erated by the heat of the condensing vapors
~of the oil or other liquid being distilled; sev-
- enth, of a series of scrapers carried over the
bottom of the retort to prevent the forming of
a sediment on said bottom; eighth, of a pu-
rifying-tank, into which the residuam is forced

by a jet of steam; and, lastly, of a furnace and

&rch over which the retorb is placed.
A rbplebents the supply-tank, in which the

o1l or other liquid is placed t{); be distilled.

B represents a long ilat-bottomed tapering
- retort with a SBH]IGlI‘CH]ELI‘ top, into the small
end of which the oil or other hqmd flows from
tank A, to be distilled, '111(1 COVers the bottom

. in a thm stratum.

reference indicaﬁte like_

t B is placed in such a manner that the fire can

strikenoother partof said retort but the bottom.

D represents the furnm,e 111 which the fire
1s made. *

I represents the vapor-chamber, into which
the vapors of the oil or. other liquids being
distilled pass from retort B. Itconsistsof an
outer jacket closed at the top and fastened to
the top of retort B, with an inner concentric
tube leading into said retort, so arranged that
the vaporsofoil orother liquid passing through
said chambers will deposit any particles of
crude liqnid which may be carried up the in-
ner tube into the bottom of the annular space
between its inner tube and outer jacket, while
the volatile parts of the ]1(11.11(1 onlv can pass
into the condenser. |

If represents the U-formed '-alorimntﬂfl tube
through which the vapors pass from chamber
B while being condensed. _

G represents the jacket which surrounds one
branch of tube F, into which water is forced
through pipe Y, producing sfeam irom the
heat of the vapors passing through said tube F.

I is a smaller tube coneentric within tube
I, and passing through the same and connect-
itrg with jacket (, as is plainly shown in Ifig.

1 of the drawings, so that the steam formed

in jacket G in passing throngh said tube I be-
comes superheated, and, issuing from pipes K
and J, is fit to be used for driving an engine
or for other purposes hereinafter mentioned.
G’ is another jacket, which surrounds the
other branch of condensing-tube T, into which
wateris conveyed through pipe L, whlch nasses
into the last - mentmn{,d br.-.mch of tube I
through connection Z, thence through said

tube f_md return into J,a,cket G/, as is pla,m]y

shown in Fig. 2 of fhe drawings.
R represents the water- tﬂdlh, into which the
waterrisesfrom jacket (x through connection Z.
Lirepresents the receiver, mt@ which the pro-
ducts of distillation colleet from tube F, the
condensable portions of . which remain on the
bottom, while the nou-condenmblu proditcts
pass off through bent:tube O.
- ) 1s a pipe leadmn from r(,tort B, thouﬂ*h
which the residuum passesto the T-cou pling P
J represents a steam-pipe, which branches

C 1*epresents the &mh over whleh the retort | off from tube I, &nd entering T-coupling P at
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right .fmﬂleq with pipe Q, creates a suction by | the vapors, no part of retort BB is exposed to
D1l 1 YOS, I ]

the forc,e of a jet of steam across the m outlh
of pipe Q in such a manner that the residuum

from retort B is-forced through pipe J’ into
clnk .

K is a steam-pipe, which also branches off

from tube I and passes info receiver L. and

tarns upward into the mouth of tube O, so

that a jet of steam issuing thercirom sweeps
the non-condensable gases, which collect 1
the upper portion of receiver Li through said
tube O.

M represents the spout through which the
refined oil or other liquid is discharged {rom
receiver L. |

N is a pipe which branches off from steam-
pipe K and leads a jet of steam into spout M.

to facilitate the discharge of the refined oil
from receiver Li.-

« is a bent pipe, into which is inserted a
valve, through which the crude oil or other
liquid is let down into retort B.

Srepresents the tankinto which theresidunm
is forced. Said tank 1s provided with a con-
centrie tube, S, reaching nearly to its bottom,
through which the residuum, together with the
water which passesthrough pipe U from water-
tank R, is forced to pass before they are al-
lowed to separate. ‘T'he
pass out through pipe W, while the pmlﬁed
" residuum rises to the top ot the annular cham-

ber between tube S/ and the outer l]ﬂ,le.Lt of
tank . |

g-gare two small tubes l( ading from the an-
lar space in chamber I into retort I3, which
provides for the return of the crude liquids
which may fall into said  annular space back
into retort O again.

VY is the pipe which leads the purified resid-
uum back into supply - tank A to be redis-
tilled. |

I I b represent a series of scrapers placed
at suitable intervals and attached to a com-
mon rod, m, which passes through the small
end of retort B. A reciprocatory motion is
imparted to rod m by hand or other power,
which canses the scrapers Ll b to traverse the

entire surface of the bottom of retort I3, thus

preventing the formation of a sediment on said
bottom. |

The process of 1eﬁm11 g petroleam-oilor other
[iquids in my appar .;1tus 18 as follows: The
crude o1l or other liquid to be refined 18 first
placed in supply-tank A, from which 1t 15 al-
lowed to flow slowly through pipe a down into
retort B, and covers the bottom of said retort

in a thin stratum, so that the vapors as they,
are generated 011 the sald bottom may pass.

freely to the surface, instead of being held in
contact with the heat by a thick str atum of o1l
until destructive distillation of the liquid en-
sues, as is generally the case when the hydro-
oen 01 the oil or other liquid within the still
t~,ep:a,r::zntt.),q {rom the carbon and leaves the same
as a black cake in the residuum; and, to further
provide against the destructive disfillation of

water and dregs then

other liquid to be distilied becomes

|

the action of the fire except its bottom, there-
by removing the principal cause of the depo&.lt
of coloring-matter in the distillate, which takes
phce when the charge in a still gets low. The

vapors coming in contact with the overheated
surface above the liquid at such times causes -
said vapors to separate into their constituent
elements and form unew combinations of the
same, one of which is hydrogen gas, whieh im-
parts to the distillate a disagreeable odor,
while the particles of carbon-thus liberated
pass off with the vapors,and, condensing in the
distillate, serve to color the same.

A series of scrapers, b b D, attached to a com-
mon rod, m, is provided; and is moved by hand
or other power upon the bottom of retort B,
so that the sediment cannot become burned
upon said bottom " The retort is placed over
the arch C and furnace D in sueh a manner
that when the fire is made 1 said furnace the
heat passes along the arch, striking the bottom
of the retort with dnmmahmﬁ 111teu:31ty while
the erude oil enters the end of the retort far-
thest from the fire and flows toward the fur-
nace. Iy this arrangement the crude oil or
gradually
heated and volatile, and if it is properly ap-

plied to the retort, and 1 due proportion to the

heat sapplied by furnace D, the volatile parts
of said oil or liquid of the various gravities of
which it is composed, as they are vaporized by
the increasing intensity of the heat while flow-
ing toward said furnace, become commingled
while in the vaporous state in the upper por-
tion of retort B, and pass through chamber It
into condenser If, while the re siduim only
passes through pipe Q.

The par twles of cmdu oil or other hqmd be-
ing distilled which generally pass over with
the v: apors, thereby coloring the distillate, are,
in my apparatus, (1(;1_1031110(1111 the{umuhr%pam
contained in chamber If and fall back mto the
retort through pipes gg,while nothing but pure

vapor can pass into the condenser.

The vapors of the oil or other liquid being
distilled pass from chamber I into tube I,

1n whlch, as it 1s inclosed in water L]‘lclmtx)(w

and G/, the condensation of said vapors takes
place, the liquid portion falling inte the lowenr
part of the tube, and, passing mto receiver L,
1s discharged from the spout, M, while its g A5-
Cous (::01‘1stituent-s remain in the 11pper1mrbi0111
of said. tube, and, passing into receiver L, are

discharged through pipe O.

By this arrangement the distillate, thus en-
tirely freed from contact with such non-con-
densable gases as are generated in the retort,
cannot absorb any of them, consequently (in
the case of petroleum) emits an unpleasant
odor and is non-explosive in any ordinary
temperature, while by the ordinary process ot
condensation, the vapors being forced to pass
downward thronph a coiled pipe placed within
a tank of water, the non-condensable gases be-
come mechanically mixéd with the distillate,
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rendering the same explosive and of a disa-
greeable odor, and to obviate which a subse-
quent treatment with acids, alkalies, and water

is resorted to, which but 1mperfectly accom-

plishes the obje(,t sought.

Steam is generated in jacket G, which, pass-
ing throuﬂh tube I, becomes Superheqted by
the vapors: issuing from chamber B, and 1s
then applied to various useful purposes. DBy
this arrangement the heat which is ordinarily
wasted is economized and the necessity of con-
structing an independent steam - cenerating
fl,ppm*atus 1s obviated.

Cold water being circulated freely through
pipe H into jacket G’ thence through conuec-
tion Z into water-t .r:mh R, the pomt at which
the condensation of the vapors passing throngh
this branch of tube I begins can be easily reg-
ulated by the amount of ‘water permitted to
enter pipe H, so that any desired percentage
of the most VO]"Ltl]e portion of the distillate

- will pass off in the vaporous state and leave
the distillate of any specifi¢c gravity.

- The residuum, as it accumulates in the front
part of retort B, passes through pipe Q, and
is then forced by a jet of steam issuing from
steam-pipe J into tank S, where it is purified

by being forced, together with a stream of water

from pipe U, through a tube, &', which, being

- sitnated within tank Sand openat itslowerend,
permits a separation of the water and dregs |

from the oily matter, the former passing out

through pipe W and the latter rising above

the water in the annular space, from which 1t
may fow back intothe snpply-tank to mingle
with the crude liquid again.

theretortasfast as it accumaualates, without any
danger from explosion in consequence of ex-

posing the same while hot to the atmosphere..

It is also simultaneously freed from ifs earthy
impurities.without additional expense.
The current of steam which passes thr ough
pipe K is injected into the mouth of pipe
O from within receiver L, which carries with

1t the non-condensable gases and light vapors

which do not condense into tank A. This
current of steam also serves to partially heat
the oil or other liquid in tank A previous to
its passing into the retort. The non-condens-

~able gases finally escape through pipe Z. Thus
by my apparatus may a continuous distilla-
tion of oil or other liquids be effected with
safety and rapidity with the least possible ex-
penditare of fuel and waste of useful products,
and in a manner obviating the necessity of a
chemical treatment of the produet atterward.

By this arrange-
- ment all other resuluum may be remov ed from

What I claim as new. and desire to secure

by Letters Patent, 18—

1. In the continuous distillation of petro-
lenm or other liquids, the. use of a retort, B,
in combination with furnacé D:and arch C,
substantially as shown and descmbed and for
the purpose set forth.

2. The series of scrapers h I I, or their
equivalent, connected to the rod m, in combi-
nation with retort B, constructed and operat-

ing substantially as shown and described, or

in any other manner whereby a scraper 18 used
for the purpose specified.

3. The device herein described for genemt
ing steam, consisting of the water-jacket G
and water-supply pipe Y and steam-tube I,
in combination with condensing-tube I, sub-
stantially as shown and described, or any
other means whereby steam is generated by
passing the vapors of oil or other liquids being

distilled through a vessel contmnmﬂ waterq

or vice versa.

4, The method herein descrlbcd of separat-
ing the condensablefrom the non-condensable
oases, or-any other method whereby the con-
densable gases are made to collect in the lower
part of a receiver while the noun-condensable
gases are made to pass off by the suction of a
current of steam, substantially as herein set
forth, and for the purpose specified. |

5. The water-jacket ', connected with :aup-
ply-pipe H and water- tanh. R, in combination
with tubular condenser T, Opera,tmﬂ as de-
scribed, or in any other ma,lmu' to mecmnphsh |
the purpose speclﬁed

6. The receiver Li, 1in combination with tubu-
lar condenser If, bt@&ﬂl -pipe K, and discharge-
pipe O "ol)er“btil'lgr; substantiallv as and for the

purpose shown and described.

7. The annular chamber K, compoaed by an

inner and outer vessel, 1in .cmnbnmtlou with

the condenser If, constmcted and operating
substantially as and for the purpose specified.

S. The method herein described of freeing
the retort B from residnum, or any other equiv-
alent means whereby a retort or still is freed
of its residunm by the force of a jet of steam,
operating substantially as shown and de-

scribed.

9. The within-desecribed plocess of oleanmg |
the residuum Dby treating it with steam and
water, substantially in the manner described,
111(1 fm‘ the purpose set forth.

~ - CHARLES H. HALL
"Witnesses:
M. M. LIVINGSTON,
ALEX. K. ROBERTS.
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