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Spec:.ﬁcatlon of Letters Patent

Applieatmn ﬁled October 4 1902 Senal No 125 96'? Renewed .Ta,nue,r‘e‘ 18 1910 Sellal No 538 731

To oll whom fat mofy concem

York, Manhattan bmouf)h county, of New

Yolk in ‘the State of New York, -have in- |
Vented certain new and useful Imp]: ovements
“in Apparatus for Use in Obtaining Petro-
leum Products; and I do hereby deelme the

followmo to be a full clear, zmd exaet de-

_others skilled in the art to Whmh 1t apper
tams to make and use the same. |

“This invention relates more. p'utleuhu ly to |
'ff.?:-ﬂ:PPaI'atuS for use in the obtamment of burn-

S ors g ool (keroeeme) from crude: petroleum of
RS ---.--..;f_;ifthe nature of that obtained from the wells
" near the town of Beaumont, in' the countyf
ot J eﬂ’er.son and State of Te"ms _
-~ troleum and its distillates of like nature _

© 90 are herein termed Beaumont oil (or Beau- |
-_ff;_:?-mont petroleum) for convenience of refer-
v ence, such deswrmtlon being intended to in- |
L0 R :j_clude etroleum and petroleum chistillates of

This pe-

. the same or substantially similar clmraotel

g ---[,ffwherever founid or however obtained.:

QT

On subjecting Beaumont oil to the

. cedure customarlly used for ebtaining burn-

. treating

R alkall)

“ing o1l (kerosene)

_;f:f:'_colorless and of ‘a mobility to climb a lamp

Ef:;_:f:f;;:.i”ileCk (although much’ denser than Pennsyl-
. vania burning 011)
S

]Z-._?;olso (111 port) ‘of non- Smol{mo hydrocar-

o[fffffbons
SR sequently make & smoky distillate, can, by
the differential solvent action of an ‘lppro--'
- priate menstruum, such as methyl aleohol or

5

and that  the - Smok 7 and non-
hydl"ocalbons Wthh volatilize
"-togethér 1n - distillation,  and "whloh con-

-ethyl alcohol, be: separated from each other
- '-_suﬂimenﬂy for the obtemment of 2 nom-

Pm".'

Afrom: the petroleum of
~ the Pennsylvania oil fields, that is to say,
-3 on separating the burning oil fraction from
.. therest of the Beaumont 011 by one or more
SR -9-..]'_-;'__.;dlstﬂ]atmns with er Wltheut Ccr ackme and |
the so obtained burnine oil dis-
o tillate with sulfuric acid (foll

owed by wash-
ing with water and then wi

th solution of
‘the resultmg product will be safe,

but 1t will smoke when
burned in ordmary petlolemn (kerosene)
v lamps for illuminating purposes, especially
i the flame be tmned low.
. tillate shows the same smoky flame. -
. discovered that this burning oil fraction of
g Beaumont petroleum does not consist wholly
~ hydrocarbons, but is composed

Tho raw dis-
I have

l“

‘the two kinds of hy drocarbons
‘believed that the appqratus of the present

| Invention could advantageously beemployed -
with such a- menstruum, if it should be'

_separated from both oils.

Patented Mar. 8, 1910 R

emokmo 011 as ’rhe chreet reeult of the op o

;eratlon
C1t1ze1:1 of the Umted Stwtes reeldmg ‘Lt New

‘The- apparatue of the pIeSEHt mventloni'-*;'”. '

inchides means: which can advantaeeously be
‘employed in effecting such separation and 60 -
~which 1n their best 1'0111'1 consist of sertes of
‘mixing vessels, pumps and settling and de-
gcantmﬂf vessels with approprlate plpe con-—-, R
o ‘nections and auxiliary a k R

;f];_jf;_o ser lptlon of the mventlon such as will eneble ([

appliances. -
‘The solvent action o

- ‘methyl alcohol or 65
;i ethyl alcohol is greftter on the smoky than

| on the non-smoling hydrocarbons; but it is |

evident that a menetmum with the reverse |
| differential ‘action might serve to separate

found expedient to use it. el
- In effecting the separation flOIIl “each

5othe1" ot the hydrocarbons, the bulk at least

and 1t - 18

75

¢f the menstruum will be aceompamed by '

‘the oil which is composed of (or 1s richer
in) the hydrocarbons soluble or more soluble
| in said menstruum; but more or less of the
‘menstruoum is apt also to be found in the-- -
‘oil which is composed of (or is richerin) in-
‘soluble or less soluble hydrecarbons; and - |

80

01"d1na1‘11 ‘at least the menstroum: would be

-By such separa-
tion the oils are obtained in a more nearly'

85

pure staté; and the valuable menstruum is

condensation) ;

(evaporation and
and with methyl alcohol or

recovered. Wherever it is possible so to do,
it is considered best to effect such recoveryﬂ

by the aid of distillation 90

ethyl alcohol or other volatile menstruum of

low boiling pomt this is possible, because,
as I have dlscovered the smoky hydrocer S
| bons of Beaumont petroleum
least which cause the most objection) are
5o high in boiling point as not necessarily
to VOldtﬂlZB with methyl alcohol or ethyl
~alcohol.

should contain lwdrocarbons which would

If the oil to be operated upon

necessarily volatilize with the. methyl alco-
hol or ethyl alcohol, they can be distilled
off preliminarily, to be subjected by them-

selves, if need be, to a differentially solvent
105

menstroum, 1n appel atus of the present in-

-' ventmn, with recovery of said menstruum

(or those at

100 i

In any ¢ qpploprlete way, or to be used with-
out sueh subjection, when already euﬁic:tently -

free from smoky constituents,
The apperotue of the present lIlVEIltIGII

70 - L
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includes means which can advantageously
be employed in recovering methyl alcohol
or ethyl alcohol or other low boiling men-
struum from the smoky and non-smoking
oills that result from its separative action
and which in their best form consist of (1)
stills wherein the menstruum is expelled
from the o1l associated with the bulk of the
same at first by dry heat without admission
of steam and afterward by the aid of free
steam and from the other oil by the aid of
free steam, and (2) rectifiers wherein the
menstruum vapors are ireed from concomi-
tant oilly and aqueous vapors, together with
(3) appropriate pipe connections and auxil-
1ary appliances. |
The apparatus in whole or in part, with
or without modification, might also be found

useful in relations other than the separation

of smoky and non -smoking hydrocarbons
from each other; and it should be under-
stood that every new part, improvement or
combination to be found in the complete
apparatus, or any portion thereof, i1s in-
tended to be secured for all the uses to which
1t may be adapted with or without modi-
fication. ' -
The following description, in connection
with the accompanying drawing, explains
what 1s considered the best form of the ap-
paratus, 1t being understood that modifica-
tions, omissions and additions can be made
indefinitely within the limits of the inven-
tion so long as the substance of any one or
more of the hereinafter written claims is
taken. -
Iigures 1 and 2 are each a partial plan
of an oil-washing apparatus or plant for the
continuous subjection -of the petroleum to
the menstruum for separating the smoky
from the non-smoking hydrocarbons of said
petroleum and for the continunous separa-
tion for re-use of the menstruum from the
products cobtained by its use, a complete
plan of the apparatus being obtained by
taking the two figures together, with omis-
sion from one or other of the ficures of those
parts which appear on both; in Fig. 1 cer-
taln intermediate portions are broken away
1in order to get the figure on the sheet; Fig.
3 1s a front elevation of the same apparatus,
looking from the bottom toward the top of
Iig. 2; Fig. 4 1s a view in vertical section
of one of the settling and decanting vessels
forming part of said apparatus; Fig. 5 1s a
detail view on a larger scale of a form of
valve considered more advantageous than
that shown 1n Fig. 4; Fig. 6 is a detail view
of a valve arrangement which may be used
instead of or in addition to that of Fig. 4
or Fig. 5. Kig. 7 is a side elevation, partly
in section, of the apparatus or plant of Figs.
1, 2 and 3, looking to the left from the line
E E of IMigs. 1 and 2; Fig. 7* is a detached
view 1n vertical section and elevation of

951,729

that portion of the apparatus which is
shewn at the extreme left of Fig. 7, the
section being taken on line G G of Fig. 2
and looking to the left; Figs. 8 and 9 are
detail views of parts of rectifying columns
belonging to the apparatus; Fig. 10 (Sheet

1) 15 a view in elevation of a device for

skimming o1l from the aqueous methyl alco-
hol of condensation; Fig. 11 is a sectional
elevation on line F' I¥ of Figs. 1 and 2 look-
ing to the left, so much of the vapor pipe 730
as lies to the right of said line being shown
1n elevation and the skimmers for separat-
ing oil from the aqueous alcohol (not rep-
resented m Figs. 1-9) being shown in places;
and IFig. 12 is a detached view in elevation
partly broken away of a pump for moving

the methyl alcohol when it is required to be

pumped. - .

In Kigs. 3 and 5 one of the rectifying
columns and its vapor pipe are shown partly
broken away, in order to get the figures on
their respective sheets.

Betore describing the oil washing appa-
ratus or plant, explanation will first be given
of the manner of distilling Beaumont pe-
troleum 1in order to obtain that portion of

~its burning oil fraction which is more espe-

cially intended to be washed in said appa-
ratus. The stills and receivers to be used
m such distillation are not shown. They
may be of any known or suitable desecrip-
tion and are not part of the apparatus con-
stituting the present invention.

The crude Beaumont petroleum is prefer-
ably distilled in such manner as to obtain
cracked oil. This is effected, as is well
known, by a slow distillation. As a general

70
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propesition, about 30 per cent. can be run

oif before cracking commences, and 52 per
cent. afterward, thus making in all about
820 barrels of first distillate from 1,000 bar-
rels of crude. This first distillate is then
distilled for separation of the burning oil
tfraction from heavier fractions, the vapors
being passed through a rectifying column,
such as the column f hereinafter described,
for example.
venlent to collect any naphtha with the
highter end of the burning oil fraction, as
the amount of naphtha should not be great.
During the first
the distillate is conducted to the first burn-
ing oil receiver, in which the lighter end
of the burning o1l fraction collects, until the
temperature of about 350° K., more or less,
1s 1ndicated at the top of the rectifying
column. When this temperature shall be
reached, practically all of the hydrocarbons
will have come over which would be apt to

“cause trouble in the separation of methyl
‘aleohol.

This 18 considered the most ad-

vantageous menstruum to be used, and the
description, therefore, assumes it to be em-
ployed. The amount of this lighter end of

part of this distillation,

105
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It 1s considered most con-
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the burmno' 011 fractmn may be about 7 per

- cent. of the crude oil (that is, 70 barrels of |
~said lighter end from the 890 barrels of |
“eracked oil obtained  from 1,000 barrels of
-."crude)
. it, this lighter end does not have to be sub-
SRR 'j']e(:ted to the hydrocarbon menstruum, but

With Beaumont oil, as T have found

15 obtained directly as a non-smoking oil.

S ."7'6_9;_;-chstlllate by fire still
o ostilling), a 1‘ect1fV1no (:ohmm being prefer-
. ably used in any case, in order to kuep back
_— '“'-"-"-':'551'_'_.:-;,-'éhydroc&rbons which might make the lighter

~end too smol{y to use Wlthout special treat-
T :_6 5

R .}'_; 1 5 .'

- f 3 _5' g

o Iate

© 55 of steam therein)

S f:"_";_;u11t1a113? solvent menstruum..

fff‘_f=_?f:'_:f;:tlf1(,, first dlstﬂlate by steam stilling
- of by a fire still) or from the bnrmnn oil
(instead of by steam

It is most advantageous to: employ it for
© 10 admixture with the heavier portion of the
o ?¥:‘.'f:j":blll‘l'lllflﬂ oil as hereinafter described. -
o After the lighter end of the hurmnﬂ ol
e ?}"_'“3_;'--;'f.sha,ll have been preliminarily csepamted by
- the distillation described, the delivery of |
15 distillate from ‘the condenser is changed to
v the second burning oil receiver.
- tillation is thus contmued prefer‘lbly until
7 all the burning oil fraction is off. The
© . amount collected in ‘the second burning oil
Cone 200
o crude

recelver may ‘be about 48 per cent. of the

“When the bm -

The

- residue, 48 per cent. of the bummﬂ oil “dis-
. tillate (which should be %11b]ectu1 to dry
" heat to remove any water from condensation
is subjected to the.. fllﬁel-

The huhtcr - end could be 1’*@11'10%(1 il Ol
(instead

nlent and whlch Wlth ordmfwy dlstlllatlon

_f},om the bottom of

T he dis-

(that is, 480 barrels of the heavier |
“portion of the burnmo 0il fraction from the
o820 barrels of - cracked oil, which were ob:
o tained from 1,000 barrels of crude oil). Of
- }f(,mlr% ‘these ﬁnures and other like ﬁom‘ es
G oare appm'*ﬂmate and descrlptwe 01113:" not
R "i_.'_de{mltwe of the mventwn
' ing 6il fraction, or as much of it as it may be
_deswed to colleet has come over, the fires are
30 put out and the residuum | Wlthd] awn from
0 the still to’ be burned as fuel or otherwise
oo disposed of.c Tt-can be distilled for pmdugt
e jhe‘wmr than bul:'nmo oil, if desired.

" The distillate of the 5(—3(3011(1 burning o0il
7 35 receiver, being’ the heavier portion of the
~ .~ burning eil fr 1ct1011, is then subjected to the
__f_s;-f;._ﬁ"".;_j;_;_;.Q?f:ifi_}'-.fmenstruum to wit, methyl alcohol, for sepa--
oo rating the! smokv and the non- qm(}kuw hy- |
'"T'-:'_?_-'droca,rbons therein from each other. =
e -Another mode of proceeding would be to

dlstll the crude oil with cracking as before-
o m order to obtain a first dlS‘tlH‘lte then to
f-_;--{;j;re—-dlstll this latter for separation of the
~ " burning o0il fraction from the heavier frac
. 45 tions thereof, the whole burning oil fll%tll
(equal to ‘about 35 per cent. of the
o crude oil) being ‘collected in one receiver,
o and lastly to. separflte from this burning oil:
;*_j:-'-'(:hstllhte the lighterend (amounting to about
0 80 T per cent. of the crude) by a steam still |
o provided with a 1"ect1ty1110 column.

23 (Fig.

'1110 box as shown.

(w1thout 1'ect1ﬁca1101'1) Would be more apt to "

be carried over.
For subjecting the heavier

the oil-washing apparatus now to be de-
seribed.
172 and Fig.

and o series of settling

This- ‘lp})‘ll‘lt"ﬂ% is shown in Figs.
11. It contains a series of
mixing vessels 13, |
ancl decanmno Vessols 14 interconnected in
| such a manner as that the heavier liquid
each settling and de-

portmn of the';j-
‘burning oil fraction to the hydrocarbon-
.sepamtmg menstruum, use may be made of.

canting vessel 14 is mixed in one of the ves-

sels. 13 with the lighter liquid from. the top
of another vessel 14 (farther along in the

80

series) and that the mixture of the two

liquids 1s delivered by a pipe 16 into a

third- Vef-sel 14 for settling and decantation.

Of the pipes 15 (see I‘ws 4,7 and 11) one
85

pipe 16 connects the top of each mixing ves-

sel 13 with the middle of each vessel 1—L, and

1La,ds from the bottom Ot eac,h vessel 14.‘_ a

a pipe 17 leads from the top of each vessel 14. -
- As shown the plpes 15 and 17 which con-

nect with the same mixing vessel 13 do not
open (:111 ectly into the lattel but (see Figs.
2, 3, -
_frmn Wthll the two liquids are taken through
pipe 10 by the centrifugal pump 19 and- bY

it delivered into the ‘proper mixing vessel 13
through a pipe 20. The centrifu ﬂal pumps
19 (01" other pumps) could, of course, be

7 and 11) into a Supply chamber 18

variously arranged and operated: but as

and ‘the- stirrers
i the 11*11*@:111& vessels 13 are

pu]leys 21 on the shaft 22;

shown, they are 100.;1ted outside of the mix-

ing vessels 13 and are driven by belts from 1"00.-_'_7'5_'-_;;7'

driven bv belt% fmm pnllevq 94— on {he same '

shflit

through which the pump shaft passes.

use to raise the ]1q111d level therein. Thus

the stuffing box is kept away from the
liquids ’whmh pass through the pump and -
.evapomtmn is checked or arrested. The
pump 78 (FIGS. 7, 11 and 12), hereinafter

referred to, has a SlIl’lllElI‘lY arranged stuft-

On t0p of each centmfugal pump 18 shown"_
a sleeve 25 having at the top a stufﬁng box
This -+
sleeve furnishes a space into whichliquid =~
‘inside the pump can rise under the influence
of gravity or other force, and is intended to 11
‘be so long that the pressure of the column -~
“of liquid “will balance pressures tending in~

With the same object
I”there is shown a sleeve 26 on top of each
mixing vessel 13, the stirrer shaft passing

1510.._. -

throuwh the %tufﬁno box at the top of the-

COl‘I‘PSpOI’ldlllﬂ sleeve 26, which stuffing box

is at a hlﬂher'level than the supply cham-'
ber 18.

Fach of the pipes 17 s Provi ded Wlth ‘111”, R
{ adjustable discharge section 27. The ad-
“justment might otherwme be made, but, as
shown, the elbow or the nipple between ‘the
end section- 2( and the rest of the plpe 17

125

;soe '
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can be turned' axially by reason of the
threaded connections, so that the discharge
section 27 can be raised and lowered at will.
In the wall of each supply chamber 18,
as also in the wall of each of the cham-
bers 35 and 36, 1s a glass pane 9 for allow-
1ng observation of the interior.

In each settling and decanting vessel 14
1s o submerged float 30 (Figs. 4 and 11)
carrying a valve 31 on its stem 301 at the top
of vessel 14 for closing the inlet to pipe 17
when the float rises and a valve 32 below for
closing the inlet to pipe 15 when the {loat
falls. The float 1s so adjusted that in nor-
mal working both valves are open. Should.
for any reason, the lighter component in the
mixture of liquids supplied by pipe 16 to
any setthing and decanting vessel 14 run of
by the pipe 17 more slowly than it 1s sup-
plied by said pipe 16, the accumulation of
sald lighter component will allow the float
30 to descend and close the inlet to pipe 15
so that more of the mixture will run off
through the pipe 17 until the normal work-
ing 1s reéstablished. On the other hand,
1f the heavier component accumulates 1in
any settling and decanting vessel 14, the
float rises and closes the inlet of the pipe 17
so that more of the mixture will run off by
the pipe 15 until the equilibrium shall be
established. The mixture of liquids 1s sup-
plied by pipe 16 to an annular chamber 160,
the mner wall of which 1s perforated with
numerous small holes and serves to distrib-

~ute the lhiquids uniformly around the in-

terior of the vessel 14.

In Fig. 5 the valve 2 1s placed between the
outlets 3 and the middle of the vessel so
that the current does not tend to close the
same. The body of the valve has holes 4
so that the ligmad may pass mto and out of
the space between the valve 2 and the cap

it

pression of the float 30 may be secured. This

float could have other proper shape, instead

of the double conical form shown.
In If1ig. 6 the end of the pipe 15 is pro-

vided with a simple gate valve 155 having
a stem which passes through a stuffing box

on the cover of the supply chamber 18. By
adjusting the position of this valve the out-
flow by the pipe 15 can be controlled ; while

the raising and lowering of the end 27 con- !

trols the outflow by the pipe 17.

The operation of washing the before men-

tioned distillate from the second burning oil

receiver with, say, methyl alcohol, which 1s

a menstruum hghter than the o1l to be
washed, 1s as follows: The said oil enters
the apparatus by the ‘
the same, namely, at the lower right hand
corner of Fig. 2 as shown; while the methyl
alcohol enters by the pipe 84 at the other
end of the apparatus, namely, at the upper

5. At 6 are weights by which the proper de-

pipe 33 at one end of |

951,729

' difficult, if not impossible, to trace the travel

of the two liquids simultaneously; and it
seems best first to follow the course of the
oil. The pipe 33 discharges the oil into the
supply chamber 18 which is the first in the
series as regards the oil and is. shown next

70

to the chamber 85. From this chamber 18

the o1l is drawn through pipe 10 into the
first centrifugal pump 19, which discharges
1t through pipe 20 into the bottom (Ifigs. 7
and 11) of the first mixing vessel 13 ; whence
1t passes by pipe 16 (Figs. 8, 4 and 7) to

the middle of the first settling and decanting

vessel 14. From the bottom of this vessel

‘1t passes by the corresponding pipe 15 (Figs.

2,3, 4 and 6) into the second supply cham-
ber 18, Thence 1t passes through second
pipe 10, second centrifugal pump 19, second
pump 20, second mixing vessel 13, second
pipe 16, second decanting and settling ves-
sel 14, and second pipe 15 into the third sup-
ply chamber 18. Irom this third supply
chamber 18 1t passes by way of the third
centrifugal pump 19, third mixing vessel 13,
and third decanting and settling vessel 14 to

.=~
Gt

80

85

00

the fourth supply chamber 18; and so it

passes along from each supply chamber 18
to the next in order, traversing in its pas-
sage the centrifugal pump, the mixing ves-
sel, and the decanting and settling vessel
corresponding with each supply chamber;

until from the last decanting and settling

vessel 14 (at the upper right hand corner
of If1g. 2) 1t enters the chamber 36 through
the last pipe 15, and is discharged from
chamber 36 by the pipe 65. The methyl
alcohol from pipe 34 enters what is the last
of the supply chambers 18, as viewed in ref-
erence to the course of the oil, namely, the
supply chamber 18 next to chamber 36 at
the upper right hand corner of Fig. 2. Tt
passes thence by pipe 10 to the centrifugal
pump 19 traversed last in order by the oil.
This centrifugal pump delivers the methyl
alcohol through the pipe 20 1nto the corre-
sponding mixing vessel 13; from which it is
discharged through pipe 16 into the last of

the settling and decanting vessels 14. From

the top of this vessel the methyl alcohol
passes by pipe 17 into the next supply cham-
ber 18 to the left. Ifrom this chamber it
passes by pipe 10 to the corresponding cen-
trifugal pump 19, thence by pipe 20 to the
corresponding mixing vessel 13, thence by
pipe 16 to the corresponding decanting and
settling vessel 14, and thence by pipe 17
from the top of this vessel 14 to the supply
chamber 18 next farther to the left. In like
manner the methyl alcohol passes from each
supply chamber 18 to that which next pre-
cedes 1t 1n the course of the oil traversing
111 1ts passage the centrifugal pump, the mix-

1006
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ing vessel and the settling and decanting

- vessel corresponding with each supply cham-
right hand corner of Fig. 2. - It would be |

ber; until from the first decanting and set-

136
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1t enters the chamber 35

} §jl:,'.;'::_-;-::3%'_-.;;3_]‘_;by plpe 54 It w111 thus be seen that :t1 om
Sy each supply chamber 18 oil and methyl alco-
.. hol pass together through each pipe 10, each

j*-j};?.--.-centrlfu o'al pump 19, each outlet plpe 90

- each mixing vessel 13, and its discharge pip e
S0 16 to the mlddle of the emrespondmﬂ' de-

?z':'jfi;ff,ff:_{-5-?.}-j:ff:;1;@:_._cantmg and setthng vessel 14; but in each |

';:;'j"j?’f*f . decanting and settling vessel the. courses of

o .--:..;f.§f--_;";f*??:'f-'}i;the oil and the methyl alcohol diverge. The

-f; | 011 sinks and’ passes irom the bottom of the
:*"i-:,"::-'115_5':'},.-.;}.};ji-'-'__..f'}VLSfiel 14 (I‘ig 4) by pipe 15 to the next

- methyl aleohol ‘rises and

“o o top of the vessel 14 (Fig. 4) by pipe 17 to |

f_;_-;__}the supply chamber 18 next pr eceding in the

o course of the oil.
S 200

suceeedmg supply ‘chamber 183 while the

a,sses from the

‘The o1l, having been de-
livered by the

'; i:'--‘-fi’_*chamber 18, meets therein the alcohol which

s dehvered into the same supply chamber

EEER - by pipe 17 from the second in the series of

oo settling
7 25 methyl alcohel is hlo'hly charged with hy-
- drocarbons which it has dissolved on its way
coo o toosadd first supply ehamber 18 from 1its

. introduction by the pipe 84. This highly

14.  This

and - decantmﬂ' vessels -

charged methyl alcohol and the newly intro-

30

-;dueed oil are taken by the fi
e of centrifu gal pumps 19 and delwered by the

first of the series

p1pe 20 into the ﬁrst of the series of mixing
S vessels 13.- e - |

s

The methyl aleohol and 011 ale .mrred in

the centrifugal pump and again 1n the mix-

B . ing vessel 13 the thorough mixture of the
o two llqulds gwmg the meth ] aleohol a bet-
oo ter OPPOI'tU_IlltV to dlssolve s:moky hydrocar-

. '?l':é_'ﬁ:_]3;?*;45oj*5ﬁbemo not qu1te saturftted 1t exchanges some |

Its capacity for this

:- ooof its non-smoking hydroearbons for a por-
. tion of ‘the smol{y hydrocarbons of the

_newly introduced oil, and the alcohol be-
~° - comes more highly Gh“LI'ged than when it

45 escaped from the second of the series of

. settling and decanting vessels 14. The mix-

-~ ture: o?
o+ washed oil is dlseharged from the first ves-

the S0- char ﬂ'ed alcohol and the once

~sel 13 by the pipe 20 into the middle of the

= E'5*-‘:-53'?’{'5_;_fo'_f’_ﬁrst settling and decantmg vessel 14, when,f

8 ~ - under the action of gravity, a sep‘tretlon

. into two layers takes place.

oo withe ats: dlssolved hydrocarbons being the
. lighter rises to the top
R }'”--r*;5'5_;:j;__-passes by pipe 17 to the chamber 85, while |
~ " the heavier once washed oil settles to the

The alcohol

- of the vessel and

- bottom and is carried by the pipe 15 to the
~ . second of the supply chambers 18. In this
~ o chamber 18 the once washed oil meets the

- 60 charged alcohol from the third vessel 14:

- and from it the oil and alcohol are deliver ed *-

by the second pump. 19 to the second mMIxXing
e yessel 18, Here the -o1l 1s washed - again;

;. :?:f;"-'_ an d thereb

65 smoky hydrocarbons to the aloohol

yields a second portion of the

pipe 33 into the first. supply

first

“aleohol:

as alleqdy explained, ‘the point - at .
‘the will of the operator.

i:'“'"fsz-fi“':"ff;'ff‘-:}ffi":?55“5.;.:Ef'fthrtg Vessel 14: (at the lowel rlght hsnd cor- | two are dEhVEIEd by the PIPG 90 tO the sec-
| ‘ond settling and decanting vessel 14, where;.-’*
‘separation - by gravity tekes place

charged alcohol passing by pipe 17 to the o

Afirst supply chamber 18, as above men-
‘tioned, and the twice washed oil by _
tothe third supply chamber 18, Inthis third

pipe 15

70

supply chamber the twice washed oil meets A

the charged alcohol from the fourth vessel

14; and from it the said oil and alcohol pass
to the third mixing vessel 13, where the oil is
subjected a third time to the solvent action ™
-of the alcohol and deprived of a third por-
tion of its smoky hydrocarbons, the separa-
tion of the thrice washed oil from the alco-
hol being effected in the third vessel 14.

.....

Thus the o1l continues its flow from SUpply :
chamber 18 through pump 19 and mixing

vessel 13 to settling and decanting vessel 14:

‘meeting 1n the successive supply chambels'
| alcohol less and less highly charged with

85

smoky hydrocarbons until in the last supply

pipe 84 and, after being washed with 1t,

hol also dissolves more or less of the non-
‘smoking hydrocarbons, especmlly when it is
first apphed to the oil; but these are larfrely IR
exchanged for smoky hydrocarbons in “the §
The
methyl alcohol should be 11es,r1y anhydrous
and of a density equal to or lighter than 44°

| B., and may have a boiling point between =~ -
: 146” F. and 150° F. By thls systematic
washing of the oil, 111troduoed by pipe 33
(and eonslstmg of the heavier portion of the
burning oil fraction of Beaumont or analo- -

subsequent mixings and settlings.

‘chamber 18 it meets the fresh alcohol from o

passes to the ‘chamber 36. The methyl ﬂlco_ L

90

1006

gous petroleum) with the methyl alcohol, in- - .

trodueed by the p

pipe 34, two products are
obtained,each composed of an oil and methyl

‘The oils*are of two kmds, namely,-

105

an oil sufficiently free from smoky hydrocar-

bons to be burned in the common flat flame
| petroleum (kerosene) lamps, and an oil con-
taining a proportion of said smoky hydro-
‘carbons materially greater than emsted m

110

the unwashed oil.  The composition of these

two oils will depend somewhat (1) upon the
: pa,ltlculs,r pomts at which the cuts were. |
made 1n separating the oil sub]eeted to the

washing operation; (2) upon the quality of

the methyl alcohol employed, and (3) upon

‘the ratio of the amount of methyl alcohol
employed to the amount of oil washed there-
with.
‘tinued and the dlstlllate collected in the sec-
‘ond burning oil 1eoe1vel

The longer the dIStlﬂatl()l’l 1S con-

course, will be the oil in sald receiver; fmd

such collection is stopped can be varied at

“the heaﬂer, of

thh

120

Practically crude .

wood alcohol, or the 97 per cent. methyl

‘alcohol of eommerce, can be used eﬁeetwely |
as the hydrocarbon separating menstruum -
The | When dehyd1 ‘Lted by dlstlllmn' snd reetlfy— :
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ing 1n column ¢ » s (Kigs. 7
inaiter described.

What is considered the best ratio of oil
to alcohol in washing is about six volumes
of nearly anhydrous methyl alcohol 1ntro-
duced at 34 to one volume of oil introduced
at 33. The general principle recommended
to be followed 1s to use as little methyl alco-
hol as will yield a satisfactory non-smoking
oll. If more methyl alcohol should be
used, there would be an unnecessary amount
of the non-smoking hydrocarbons carried
into the smoky oil (of chamber 35); but,
of course, the invention would still be em-
ployed, the only difference being in the com-
parative profit of the employment. If too
Iittle methyl aleohol should be used, the
burning oil product (of chamber 36) can.be
further washed or subjected to any treat-
ment which would yield non-smoking o1l.
For washing the oil composed of the 48 per
cent. cut, after removal of a 7 per cent. cut

of lwhtel burning oil, as above described |

(whlch 48 per cent. cut is believed to be as
advantageous as any, i1f not the most ad-
mntaﬁeous) the ratio of six volumes of
nearly fmhydlous methyvl alcohol to one
volume of said oil is considered as useful
as any, 1f not the most useful ratio for mak-
mg the usual grade of burning oil (kero-
Sene) Good results have been obtained by
so distilling the Beaumont crude oil as to
obtain 82 per cent. of cracked oil distillate,
then 1n recistilling this cracked oil- collect-
g separately (1) a first burning oil cut
equfll to 7 per cent. of the crude “and (2)
a second burning oil cut equal to 35 per
cent. of the cmde and then washing this
second cut with four times its volume of
nearly anhydrous methyl alcohol; but the
vield of non-smoking burning 0il was less
than in making a second burmno‘ ol cut
equal to 48 per cent. of the crude and wash-
Immg with six times the volume of methyl
alcohol and the o1l itself was but little, 1f
any, better.

By the washing with methyl qlcohol
useful separation “of the smoky irom the
non-smoking hydrocarbons is effected; but
both of the so obtained olls are mixed with
methyl alcohol, which it is desirable to sepa-
rate and recover as closely as possible for
re-use, for one reason because without a
large recovery, the cost of the methyl alco-
hol” might (fmd at present prices would)
be larger than the value of the products ob-
tfuned and the more methyl alcohol recov-
ered, other things being equal, the more
economical the WOI‘LIDU _

The methyl- alcohel-ﬁepqlatmn apparatus

consists, ﬁlst of a series of two stills ¢ d

(F1gs. 1

7 and 11) with a rectifying col-

umn f, dephleﬁ'mqtor 746 and condenser ¢
- common to the two stills, for recovering the
bulk of the methyl alcohol from the Smoky

, 9 and 11) here- |

“the liquid

981,729

oil (of chamber 85) with which the methyl
aleohol has charged itself in the washing
operation; second, of a series of two stills
¢ and % Wlth condenser 7 (common to both)
for recovering the rest of the methyl alco-
hol from the smoky oil; third, of a series of
two stills / [ with condenser 7 - {common
to both) for recovering the methyl alcohol
from the mnon - Slll()klnﬂ oil (of chamber
36), and, fourth, of a “series of two stills
n p with column ¢ s and condenser
t for redistilling the distillates from the
condensers m ¢ of stills ¢ A £ {. As shown.
the condenser m serves for both the still e
and the still %, as does the condenser 5 for
the two stills 7 l; but other arrangements

of condensing means could be adopted 1t

is considered simpler to use one condenser
when no separation of distillate 1s desired.
The distillate from all four stills consists

~of aqueous methvl alcohol with whatever
hydrocarbons may have passed over there-

with; but the hydrocarbons from stills ¢ %
would be of the smoky kind; and those from
stills 2 ¢ would be of the non-smoking kind.
It is preferred to recover the two kinds of
hyvdrocarbons separately, as heremnafter ex-

plained; and, 1n order to enable this to be

‘ICCOl’ﬂpll‘-‘-h@d separate condensers m and 7,

respectively, are shown; but it is not consid-
ered desirable to condense the vapors from
still ¢ separately from those of still %, or
the vapors from still 4 separately from
those of still Z; in view of the fact that only
the same kinds of vapors pass over from the

~still & as from the still ¢ and f1 om the still

Z as Trom the still /.

The aqueous methyl alcohol condensed
from the vapors of all four stills is further
distilled m the lower part ¢ of column ¢ » s
and 1 stills n .

80

90

95
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The feathered arrows
-show the direction of the stieams of vapor

(methyl aleohol vapor, o1l vapor or steam) ;

the unfeathered arrows the directions of the
streams of Iiquud (methyl alcohol, oil or
vater). -
The stills ¢ d e have each a tloht steam belt
or steam coil. As shown (see Figs. 7 ana
11) there 1s a steam belt COIlSl’StlIlU‘ of a
drum 50 with tubes 51 open at both ends

110

and extending through the heads of the

drum, 11 which the tubes ave secured so that
1n  distillation can circulate
through the tubes. The steam 1s admitted
into the dram ar ound the tubes by the pipe
52; and the water of condensation is with-
drawn by the pipe 53. The steam inlet and
water of condensation outlet are marked 52
and 53 Tor all the stills ¢ ¢ e.
is preferably used in the stills ¢ and ¢ and
live steam in the still ¢. The stills ¢ d are
heated solely by dry heat; but the still
has also a steam pipe 001 which delivers

free steam into the lower part of stille. The

methyl alcohol and the oil, which it has dis-

120

Exhaust steam

125

130




e

o less)

- the e\hfmst steam in the heating belt.
s ooil and unvaporized methyl qlcohol paub by
SRR where the

‘methyl alcohol is- further v 1pormed by ex-

haust steam in the heating belt of the still.

The oil and the- 1611131111110‘ methyl alcohol

10 then pass by pipe 56 to the still e, where
.-f:-gg---1est of th{J methyl ‘1]6()h01 except tla(,es 15

y live steam in the heating belt-'
j'__'f“f'jj-j‘_ff;gj};:jalded bv the free steam from the plpe 501,
- which free steam prevents any water fr om'

‘settling at the bottom of still e.

Coily stlll holdmg tlcwe% of methyl fllcohol '.

| This

- still consists of a long tube % inclosed for the

_greater part of its length by a jacketing tube

58, which - is' closed .;1t the ends: fmd pro-
S ’-=--:-_"7-V1ded with a steam inlet 59 at one end on

© - top and an ‘exhaust 60 at the opposite end

S “The tube % is prov 1ded at its

0 oil outlet end with a steam inlet pipe 61 and

25 at 1t5 oil inlet end with a vapor escape pipe

R '_35;5__-';;{__fi_-.&be exhaust steam or live steam, saturated ov

L :'_i_:_-fif"e_g.._nmre or less superheated st(,am, but most ad-

111&1&6011513? dry live steam at, say, about | a

.-smty to eighty pounds pressme., more or

into the tube % which is partly filled

~ underneath.

.-}'_solved pass fl om Ll’lall”lbfi’:l" 35 by the plpe Jél:_-
to- the still ¢, wherein a large part of the
‘methyl aleohol is mporued by the -

1€ﬂt OL

pipe 55 from still ¢ to still d,

‘ he

"The smoky

passes by the pipe 57 to the still %.

- The pipe 61 conducts free steam (it mav

x ""-';_-:-'Wlth 011, and this steam escapes through the

f?£f £?50f

o vapor pipe 62 with. the vapors of 11’1etlwl |
e T a,lcohol whieh 1t has: aided in liberating from
35 the smoky oil in s.;ud tube fe.
_ ;3;;:if;tO
U 1;'}_;%1101?11 of 1 plpe 63 (Fig. 3) immersed in
0 water'in the box 6 4, and thenc to a storage
-+ tank, not shown.
40 any de%ned purpoqe, as Tu
.;l ;?;fL0P'
__.--_,';'*i'f_“-.l”.!.g;f_;'111111'1111"1.@11:1110 oas, or otherwme
< be ran again thrmwh the washing apparatus
~o o and a non- 511101{11’10 or a ]eqq smolﬁ* 011 ob-

S4B tamed therefrom.

‘The oil | pas%es

‘and: - thy 011011 &' cooler, consisting, as

then be used 101
el, for eﬂlmplL
maki 1o Or

It can

ag. nnterml fc)l

“The still % is: heated mmnly by dry hea,t

-",plcfel ably by a close steam belt 50—51, Fig.
7, supplied with live steam by pipe ..,)2 the l

wqter of condensation escaping by pipe 53.
-~ 50 Tt also has a small steam pipe 502 by which
REARER §'z_..free steam is introduced near the bottom to

o prevent water
oot paqses from the chamber 36 by the pipe
65 intothe still A,

settlmﬂ The non- qmokmﬂ

o gz-g:'i';" 795

| mlet 67
The

‘ascend into

‘geously)

enr 1(,111110 |
1t can also

and having in this latter
- 55 been deprived of 1ts methyl alcohol (except
R ..i-i-f;;----j._;tmces) by the vaporization which is caused
. by the heat of the live steam in the heating
. belt and by the free steam from pipe JOO_
0 the said oil passes by the pipe 66 to the still
© 60 ['"for recovering the remaining traces of the
. methyl fl,lcohol therefrom.
~ shown is a duplicate of the still % and con-
o sists of a long tube ! with steam inlet pipe.
67 and vapor outlet pipe 68 and a jacketing

G5tube 69 Wlth stea,m mlet 70 and condensed“

methyl

ThlS still  as

water outlet T 1 The Nnon- smokmﬂ'

methyl ‘11(,01101 vapors by the pipe 68.

after the manner
those skilled in the

011"":' S
partly fills the tube 7 and the steam from the - |
passes over 1t to escape with the
The

o1l passes through a cooling pipe 72 (Figs.
2 and 3) toa stomﬂe tank. o
“ing o1l 1s then mixed with the lighter burn-
1 1ng oil hydr oemrbons before referred to, and
the mixture is treated Wlth sulfuric a,cld o
(followed by washing with water and then 75

‘with solution of ‘leah)
‘well  understood by

‘The non-smok- -

manufacture of bulnmo oil from petroleum

(or the oils are treated separately and then
| mixed), a re

ined burning oil (I{erosene) be-

ing thus obtained Wthh can be burned in

lat flame pe-
1f such burn-
ing oil should not be of the desired fire test,:
‘it can be brought to test by steaming the

‘same, as well understood by those ski.
‘the a,lt

lamps including the common
troleum {ker: 0%ene) lamps.

Jed 1n

gas or 1s used as may be desir ed. .
The vapors of methyl alcohol from the

80

The smoky oil is used for fuel, or
‘1s used for making or enriching 111111111I1mt1ng .

196 

still ¢ pass into the rectifying column f by

the vapor pipe 73; and those from the still ¢

a perforated partition 74, it may be of any

desired form, and 1s prowded with a filling
(most ELdV&Ilt‘L— :
broken granite of from an inch to

40 (Figs. S and 11) of

three inches dmmetel ‘As shown in Figs.

8 and 11, there 1s a disk T4 of wire cloth
‘resting upon a perforated plate 743 which
in turn rests upon I beams 7 JA supported at
‘the ends by

the ring 745 fastened to the
walls of the - (3011111111

which may have been carried with the

sald 0011111111 This column has

95

100

‘As the vapors of
'methyl alcohol rise through the column 7,
; | they meet a descending volume of lquid
which is constantly 10313:10* by evaporation
~and replenishing by condensmtlon so that oil

105

methyl alcohol vapors finds its way back to _;_-: |

i the still ¢, while the methyl alcohol vapors:

110

pass to the dephlegmator 746, wherein they

are turther separated from 011 vapors before

they pass by pipe 742 to the condenser ¢g.

The dephlegmator 746 consists of a number
of upright vapor tubes 747, set between

heads 748 and surrounded by water intro-
duced by the

perature of about 120“’ 'I‘ more or less at the
outlet 750. " -

In the condenser ¢ the methvl _ alcohol
vapors are condensed ;

methyl
cocks being clesed) by the pipe 75, by-pass
77 and pipe 34 to the last supply chamber
18 hereinbefore referred to.-

pipe 749 and escaping by the '
pipe 750. The water supply to the dephleg-

mator may be regulated so as to have a tem-
120 -

“and the condensed
. alcohol passes bV the pipe 75 to the -
alcohol storage tanks 76 or (pmper-

125

From the stor-
| age tanks 76 it can be delivered by the pump
.78 thrmw‘h plpe 34: to said supply chamber

130
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The same pump-
the contents .of vessels 13 and 14 through

pipe 780. (FIO" 7) and for delivering the

same through pipe 79 (Figs. 2 and 3) into
the still ¢ (the valve in pipe 34 being closed
and that 1 pipe 79 being opened for this
pur pose) ‘Between the condenser ¢ and the
pipe 75 1s a box 80 with *0‘1‘19‘3 sides and
movable shide so that the flow of the Tliquad
can be observed and a test sample tahen 1f
desired.

The methyl alcohol vapors and steain
from the still e pass by the pipe 730 to the

condenser m by which they are reduced to

the liquid state. The methyl aleohol vapors
and steam from still %z pass by pipe 62 into
pipe 730 and then to condenser m. Irom
the condenser m the dilute methyl alcohol
passes through box 84 and pipe 85 to the
distilling and rectifying column ¢ 7 s.

The mlxtme of steam and methyl alcohol
vapors from the still % is delivered by the
pipe 81 into the condenser j which receives

also the steam and methyl alcohol vapors

delivered from -the still / into pipe 81 by
the pipe 68. Irom condenser j the liquid of
condensation flows mto box 82 'and thence
by pipe 83 into the column ¢ 7 s.

Between each of the boxes 82 and 84 and
the column ¢ 7 s 1t 1s desirable to employ a
continuous settling and decanting apparatus
in order to remove from the dilute methyl
alcohol any o1l which may accompany the
same. Such an apparatus 1s shown sepa-

rately m Fig. 10 (Sheet 1). The liguid
from the bo*{ fills the inverted siphon 901;
any oll 1 suspension rises and overflows by
the pipe 902 or 906, while the dilute methyl
alcohol flows over the top of the adjustable
pipe section 903 and 1s introduced by the
pipe 83 or 85 into the column ¢ # s.
The oil may be conducted by pipe 902 or

906 to the 1nlet end of one of the stills % 7.

The oil from condenser m would be led to
the still %z and that from cendensel 7 to the
still 7.

In Fig. 11 a contmuous settling and de-
canting apparatus is shown in COlllblIl‘LtIOIl
with each of the boxes 82 and 84. The oily
part of the liquid from box 82 is carried
away by the pipe 902 (to be further dis-
tilled in still ¢ for recovery of any methyl
alcohol present therein) ; while the aqueous

~methyl alcohol passes by the pipe 83 into the

20

60

column ¢ 7 s. The olly part of the hquid
trom box 84 is carried away by the pipe 906
(to be further distilled in still %), while the
aqueous methyl alcohol 1s discha 1oed by the
pipe 85 into the colummn ¢ » s.
and decanting apparatus has a draw-off 905

box and condenser can be emptied. -

The column ¢ 7 s (Figs. 7 and 11) has at |
its bottom a perforated partition shown (see
65 Fig. 9) as a disk of wire cloth 850 resting |

L‘wh settling

951,729

78 will serve for exhausting { on a grating 852, upheld b the a,nnulfu

ledges 854, and is provided. w1th a filling of
gravel 353 which Wlﬂ pass through a sieve

of wire cloth with three meshes to fwo linear
inches and not through one with two meshes

to the hnear inch. It surmounts the still »

which is a plain box provided with a close
steam coll 86. Its lower section ¢ serves as

a dlStl]llIlO' column as well as a rectl er.

The sectlon r serves for rectification 1 con--

nection with the section ¢. It has a perfo-

rated partition at its base and is provided

with a filling of gravel which is best a little
finer than 1n “the column ¢, say, gravel which
will pass through a sieve of two meshes to
the linear inch and not through one of three
meshes to the linear inch. The clephleb*
mator s could be formed by :
jacket surrounding a section (}f eelumn
illed with the o'mxel or 1t might be of
any ordinary or suitable i'orm “but as

shown 1t consists of a water box S7 111(31051110‘

a number of vertical pipes 88, open at both
ends and secured at the bottom in the sheet
which closes the top of column # and at the

water

70

70

80

35

90

top 1n the manifold 89 from which the vapor

pipe 90 leads to condenser £, (Fig. 1).

The box 87 has a water inlet 91 and over-
flow 92 which may be so regulated that the
water in the box has a tempel ature of about
120° K., more or less, at the overflow.

The still » consists of a long tube inclosed
in a larger jacketing tube 93 which has a
steam inlet 94 on top at one end and a water
of condensation outlet 95 underneath at the
other end.” The still or tube p is connected
by hquid pipe 96 with the bottom of the
still # and by the vapor pipe 97 with the
top of said still » or base of column qg 7 s.
The liquid outlet 98 of the still » is shown

as leading to a barrel 99, which may have a

sewer connection.
water;
can be recovered by settling and decanta-
tion, 11 desired; but under proper working

it ought not to be sufficient in quantity to
be worth the trouble of recovering.

This hqmd will be mainly

The liquids from condensersm and j pass

through boxes 82 and 84 and pipes 83 and
85 to “the upper part of column section ¢,
which they descend, flowing over the gravel

8353 (Ifig. 9) therein and meeting 1epeat—
edly the vapors of methyl alcohol and of
water as they rise through the column. The
result of their repeated meetings is that the
methyl alcohol is gradually evaporated and
the water vapor condensed, so that a liquid

much poorer in methyl alcohol enters the

still .

Here a further quantity may be

' evaporated by the heat of coil 86 (or the
through which it and the corresponding |

heat of coil 86 may be dispensed with when
not necessary); and the poor liquid then

flows by pipe 96 to the still » where the last

traces of alcohol are removed, 1eav1n0' the
residue to be conducted off by the pipe | 98

1t may contain a little oil; and this
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~from: which the '
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The VELPOI‘S from the stlll p pass by thie

plpe 97:t6 the still # and ascend the column
?? .f'ffj'i’.i_';-!f';*.jf;::_.-.-J.ﬁ_':__-.sectlon q along with- whatever vapors may

0 be: genera,ted - ‘the still n. As they rise
5 they meet the descendmg liquid from con-
RN e ~and also from the con- |
R _'f;ﬁf;deu%a;tumb Whlch occur in the column sectmn

_/, column section 7 and dephlegmator s.

~ The vapors of methyl alcohol and of wa-
_ter whlch leave the top of column q Trise .
“through the column 7 wherein they are stib-
;f;é]ected to’ 1ect1ﬁc¢1t10n (th‘lt 1s to szw:, to 1'*e-.'_-.'
. peated pa
“oo o diate re- evaporatmns) by contact of the con-
- 15'stantly descending liquid with the rising
~ . vapors; so that the meéthyl alcohol has been_
~almost deprived of water when it enters
' the dephlegmator s.
L -“--;sf':l-"fg';-'f--f;”fsub]ected to the 00011110* nfluence of the |
20 water in the box 87 and. water vapor is
o almost completely removed from the: me‘rhjrl‘
~alcohol vapors, which pass by the pipe 90
" to the condenser f, where. they are reduced
o to the liguid cstate

‘The" operation’ can best be per-

By (1) dlSt]]lln(} mude Beaumont 011

R :_-;;;w1th cracking so6 as to obtaina first dls--_
© . tillate amounting to 82 per cent. of the crude -
(2) redistilling with rectlﬁ(:%tmn the so”
o _.';;;-obtfuned oil until the disti.
.. burning oil receiver (01 ﬁ]:'s...r cut burning oil
C].l Stl 11‘11:8)
'fff;.'-;_'__'ﬁ.fcrude o1l ;
e the Cra(,ked 011 and collectmn the distillate
50 (second cut burmno oil dlstlllate) in the sec-
~ . ond burning oil receiver until it amounts to
.- 48 per cent, “of the crude oil; (4) passing the
S s0 obmmed second cut burmn& o1l distillate
- in one direction through the series of mixing
}-"'j.,f-e3-._._5_’5*'.}fj-vessels 18 and settling and dec‘mtmo vessels
014 and sixe volumes of nearly finhydrouq _'
~ methyl aleohol in ‘the opposite direction
T .;-,_-_f“'throucrh the said series: 51m111t111e0usly, (5)
BRI ;_;tfllrmﬂ the methyl alcohol from chamber 35,
toaether with the hydrocarbons which. 1’rf
Sl _iishall have taken to itself in passing through
~ . said series of vessels 13 and 14, and dlsml
- ling the sald methyl alcohol fmn’i the oil I
o stills e dy) with' IEOtlﬁCatl(Jll of the vapors in

65“16 COlumn Iy , (6) runmna the re&dual 011'-'-

amounts to. 7
(3) contmumﬂ' the distillation of

“Here the vapors are

_ ‘The so obtained liquid
 methyl alcohol 15 delwered to the box 100,
RIS pipe 101 carries it into the*'
- -+ pipe 75 and so restores it to the O*eneml clr-?-
'“’f*“‘i?".-.fsf“?iff-f;j'r;cnlatlon of the appamtus .

- In order to obtain nearly anhydrous
B ;_*methyl alcohol in the first instance, the crude
'?'_lff?;:f-;WOOd fl,lcohol or:the commercial. methyl al-
SICROR per ceént., can be vaporized by_
-;-sij?':a__;.?“:.'5'-‘drV heat (Steam in. close coils or other) in.a
- still and the vapors passed through column
?-'-;'_3_?5?7‘?:_sectmns g 7 and the dephlegmator s to a con-
: - _, B d ens elﬂ.
-i:.;_{:'__:;i:;?_--'_.-‘;f-;f'ff-7";;'_f01med 111te1"mlttent1y the still being filled
~+ and heated to drive off the vapors and then
. emptied of the res.ldual llquld prepwmtory’

_401:0 ﬁllmg anew..

per cent. of the

r‘

m - . . -
. . . . . .
T - .
. . A
l- 9 -
. . o
L} - 0
' . .
' . P
. .. '

from Stlll d through the stllls e and b s SO asf”-- SRS

to drive off the last traces of methyl dleohol o

- by freé steann; (7) ta,kmg the oil from cham- .

and Z; (8) redlfstllhnn in column section ¢
and stllls n p the llqmds from condensmﬂ'_:

g oil,
| (kel osene)

tion 1 a dlﬂerentnll
such as methyl alcohol or ethyl alcohol.

whieh h‘LS been carmed with the oil - 1ts

| ber 36, tooethel ‘with the meth 1 &lcohol"._

‘passage through theé series of . vessels 18 and
| 14, instead of t1 aveling with the bulk of the

| _methyl aldohol to (,ﬂambel 35, and (hstllllnof '

the methyl alcohol from said oil i stills /i

%

the vapors from stills ¢ 4 % and 7 and con- -

naniely

- | sistinig miainly of dilute methyl alcohol,
with a littlé oil, and: 1éct1fymﬂ the vapors 111-"-"
the column' sectmns g and 7 with final ex-
‘pulsion' of water in the dephleon‘mtél s, the
--followmﬂ four final products ave thamed S
. First. As the result of opemtmns;

(1) and ( ) any ol eqﬂal to about T per

‘cent.; more of less, 6f the crude oil qufﬁclently |

| free fl(}m smol{y hydlo(}ﬂlbﬂns for admix- _

tme with theé heavier less volatile non-smok-

mentioned belmv

for burning 011”_ -
Second. As a result of opela-'"
_thl’l ( ) ‘llld plecechno OPGI'ELtl()ns a hl“hly

0
'__cqlbonaéec)uq o1l amounting to" &baut 031

per cent., more or less, of the crude oil h‘w -

1 1ng a VlSCOSlty not more than about 25 per
_zcent gYeater than that of watér and a ratio’
of calbon and hydl ogen' in its' composition
| of about seven parts by wéight of the formeér
to one part of the latter, o
‘the temperature limits of bmnmg oil (kelo— I
sene), yielding on the test distillation heréin-
before ehplamed test portions which are’
“denser by not less than ten" nor moré than
twenty degress Baumé than the. portions '

dlstllllno' within

characteristics of an 011 obtained by solu—
y solvent menstrunm

_95'5_.'{. o

“from Pennsylvanm bufning oil in the same
temperature intervals; fmd exhibiting” the

105

Thlrd As the 1esult of operatmns (1) to -

(4), both’ inclusive, in' connection with op-.
late in the ﬁr_st: er atmn (7), a non-smoking. oil amount-

- 1110

“to about 24% per cent.,

more or R

1ess of the crude 011 havmﬁ aQ sufﬁcmnt mo-

‘distilling  within the tempel ature

s,
¢011

such ~as methyl alcohol" or ethyl alcohol.

--_Tomth ‘As a result of operations (5) to
(8), both inclusive, nearly anhydrous methyl-
'alcohol recovered ior re-use from the hydro- R

| carbons which are in solutlon thel em as’ the : - S
result of operation (4). SRS - K

By mixing the non—smol{mtr oil from oper—

'-_blllty to be atilized” for bmmnfr oil (kéro-
sene), . '
-f limits of bummo 0il (kerosene), yielding
the test dlStlH‘ltl(}Il helembefme explained
test portions having densities respectively
| greater than those of . the portions from'
| Pennsylvania burning oil for the same tem-

perature 1ntervals, fmd exhlbltmg the chq,r--
acteristics of an il which has been sub-

jected to a differentially solvent menstruum

115 L |

15

atlons (1) and (2) w1th the less Volatﬂe aan I

T - -

100
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65 nections leading from the ends of the several

AO

non-smoking oil from. (7) as above, a fifth
product is obtained, namely, a non-smoking
o1l equal to about 81% per cent., more or less,
of the crude oil, having a mobility sufficient
to be utihized for burning oil (kerosene),

distilling within the temperature limits

of burning oil (kerosene) yielding on
the test distillation hereinbefore explained
test samples having densities respectively
greater than those of the portions from
Pennsylvania burning oil in the same
temperature Intervals, and being further
characterized by the portions distilling over
below 400° F. containing on the average if

not in every instance a larger percentage of
hydrocarbons which are attacked readily
by fuming sulfuric acid, than those distil-

ling over therefrom between 400° F and
000° I. The so-obtained oil also exhibits
(1n its portions distilling over between 400°

F. and 550° F. for example) the character-

istics of an oil which has been subjected to
a differentially solvent menstruum, such as
methyl alcohol or ethyl alcohol.

The same products will be obtained by (1)

distilling the crude oil with cracking, (2)
redistilling this first distillate without rectifi-

catlon to obtain burning oil distillate contain-
ing both the more volatile and the less volatile
portions, (3) distilling off the more volatile
portions with rectification thereof, leaving
the less volatile portions of the said burning
oil distillate as a residue to be subjected to
the differentially solvent menstruum, and (4

et seq.) proceeding afterward asabove stated.

Other modes of proceeding within the
imvention can also be resorted to. _

To finish the non-smoking oil for sale
or use, it is treated with sulfuric acid and
washed with water and then with solution
of alkali, or, in other words, it is subjected

to the well known sulfuric acid treatment. |

The so-refined oil will have the properties
just recited as belonging to the non-smoking
o1l before it was subjected to treatment. The
highly carbonaceous oil could be subjected
also to the sulfuric acid treatment; but it

will serve as a fuel or gas oil as well without.

1o prevent loss of methyl alcohol by es-
cape of the vapors thereof from the dif-
ferent portions of the apparatus, ventilating
pipes leading to a coke tower can be pro-
vided as indicated on Fig. 11 for the supply
chambers 18 at the left of the figure. Im

such tower the methyl aleohol would be ab-

sorbed 1n water, in order to be recovered

therefrom by distillation. . o
I claim as my invention or discovery:
1. An apparatus composed of a series of

stationary mixing vessels with stirrers there-
1n, a series of settling and decanting vessels, !

pipe connections between the mixing vessels
and the middle portions of corresponding
settling and decanting vessels, and pipe con-

—

J

|

l

951,729

settling and decanting vessels to preceding
and to following mixing vessels, respectively,
substantially as described.

2. An apparatus composed of a series of
mixing vessels, a series of settling and de-
canting vessels, pipe connections between the
mixing vessels and the middle portions of
corresponding settling and decanting vessels,
and pipe connections leading from the ends
ot the several settling and decanting vessels

sels, respectively, the last mentioned pipe

-connections including supply chambers into

each of which open pipes leading, respec-
tively, from the top of one and the bottom of
another settling and decanting vessel, sub-
stantially as deseribed. -

3. An apparatus composed of a series of
mixing vessels, a series of settling and de-
canting vessels, pipe connections between the
mixing vessels and the middle portions of
corresponding setthng and decanting ves-
sels, and pipe connections leading from the
ends of the several settling and decanting
vessels to preceding and to following mix-
ing vessels, respectively, the last mentioned

pipe connections including supply chambers

into each of which open pipes leading, re-
spectively, from the top of one and the bot-
tom of another settling and decanting ves-
sel, and adjustable discharge ends on one
set of the last mentioned pipes, substantially
as described. e o
- 4. An apparatus composed. of a series of
mixing vessels, a series of settling and de-
canting vessels, pipe connections between the
mixing. vessels and the middle portions of
corresponding settling and decanting vessels,
and pipe connections leading from the ends
of the several settling and decanting vessels
to preceding and to following mixing ves-
sels, respectively, and including supply cham-
bers into each of which open pipes leading,
respectively, from the top of one and the
bottom of another settling and decanting
vessel, and pumps for forcing the liquids
through said vessels and pipe connections,
substantially as described. R
5. The combination with a mixing vessel,
a settling and decanting vessel, and a pipe
connection between them, of a pump having
1ts stufling box at the end of a sleeve of such

70

. - - O 75
to preceding and to following mixing ves-

80

85

90

95

100

10o

110

115

height that the column of liquid therein bal-

ances the pressure tending to raise the liquid
level, substantially as described.

6. The combination with a settling and
decanting vessel, and a pump, of a mixing
vessel having a sleeve of such height that
the column of liquid therein balances the
pressure tending to raise the liquid level

120

125

and a stirrer whose shaft passes through the
stutfing box at the top of said sleeve, and
pipe connections between said vessels and
pump, substantially as described. -

(. The combination with a pump, of a

130




A .‘fifmlmno VBS‘%E‘,I hawnﬂ'
o that ’rhe column of 11qulél therein ba,lance's-
~the pressure- tending to raise the liquid level
-and a stirrer. Whose shaft passes through the
stuffing box at the top of said sleeve, and a
LT pipe connectmn between the pump- and mix-
R --**-J_-mg vessel, substantlally as described. j
.8, The combma,tlon with an eleva .,ed ‘aup-f'-'
;;f?]t)ly chamber, of a mixing vessel having a
sleeve. e*:tendmg above the said chamber and
_provided at the top with a stufﬁng box for
pipe |

ol anees the pressure in said chamber, and a
coo o gtufling box at the top of said sleeve. for the
- passage of the device to operate saud mwmo*_ .

-~ the stirrer shaft of said vessel, and a
“connection between the said ch%mber amd the-_ -
;"_‘%anld vessel, substantially as descrlbed
- 9. In- ‘Lppamtus havmg a MovIng part 111'_'

f1 chamber which is connected- w1th ‘means
R tf'-';s-?}_:j]--wheleby its llqulél contents is. put  under
. pressure, and in combination with such mov-
-~ ng part, and chamber,
' "11a1011t ithat the 11q111d column therein bal- “still, and the vapor outlet of the last men-

tioned still md the reetyﬁer Substa,ntla,lly a8

;_';?:_:.{1)11' sub%tanual]y as described.

35

e 1@ Anapparatus composed of a series of
;-;_--_*1??5*-1111"{11110 vessels, .2 series .of. c;ettlmg and de-
R e:ca,ntmg vessels, pipe connections between the
-~ mixing vessels and the middle pertions of
S R ¢10) & 1"espondmcr settling and decanting vessels,
“. .80 and plpe connections 1ead1ng from the ends
-~ of the several settling and deomtmﬂf vessels
LU to preceding and to. iollowmo* MIXINE Vves-
: ;'-:_"ij"__..liffjf?_,]ié'i@-ﬂ?-?l!'}_';;}iff-;'c,els, respeetlvely, in. combnmtmn with a still,
oo a condenser, cand - plpe - connections between
| j1:-espec:twely, the still and condenser, the stlll-
~ " and ene of the outlets of said app&r&tus and
-~ 7% the condenser and -one of the inlets of %fud :
: "-:-:':_‘.appar-a--bus, substantially as described. - .

. 11. The combination of a mixing Vessel a-
;..;.aettlmg and -decanting vessel, a pipe .connec-
- tien between the former Vessel and the maid-
~odle portmn of the latter, two stills, condens- |
. ing means, and pipe connectlons between Tre- .
_i.:-];f'%pectwely, the two stills and- the condensmcr '-
.~ 45 means, one still and one end of said settlmo' -
. and decanting vessel, the other still and the?

, __I:__.,_,_:;j'E.cher end of said setthng and decanting ves-

~gel, and the condensmg means and the mix-
S f:-:mﬂ vesqel thislast.connection serving to de-
_'hve]: the chstﬂla»te frem both stills to %fnrl

_i_lf_;;__’-_]1m ixing vessel, Sub-;tftntlally as described.

RN f‘__;-”m ixing wvessels, @

12. An appqmtu'; composed of a series .of
‘series -of settling and ce-
A --cantmo vessels, pipe connections between the
Qiﬁ:_’g-.i'j.‘--jf-?f;’i;_,5_f.-5?gﬁj?mwmo vessels and the middle portions of
: _:-}._-;::::..::._:j'f5:;_;%5:'_;._?f;;;correqpondm0 settling and decanting vessels,
o and pipe connections. leaduw from the ends
- of the several settling and deca,ntmg vessels |
ot p}"ecedmg and 1’:0 foﬂowmo mixing ves-
[ sels, greSPectlvely - eombmatmn Wlth two
oo gtills, cendenqmg means, and pipe connec-
o tiens: betfween 1?eSpectlvely, the two stills.and

| " thecon densuw means; one still and one of |
" the outlets of Smd wpparatus the other still

_fmd {he ether outlet of %fud apipar‘ttm, ﬂ,nd

Sleevé of Sﬁch heloht:?__

o sleeve .of sueh |

and one of said -

N 34

‘the condensmg means and one: of the mlets_- -
of said a,ppara,tus this last connection serv- .~
‘ing to deliver the distillate from both stlllq'*ﬁx R

to S.‘:le inlet, substantially as described. '
18. The combmatmn with a settlmg and _
_deca,ntmcr vessel, of a still run wholly by
dry he‘lt a still run by free steam, and pipe

connectmns between, respectively, one end of =

the other, substantially as described.

said vessel and the llquld inlet of the first =
mentioned still, and the liquid outlet of the

first mentloned still and the liguid 1nlet of R

14. The combination with a Settlmg fmd'-' B

".-decantmg vessel, of a still run Wh@lly by "
“dry heat, a still tun. by free steam, a recti-
fier, asnd pipe :connections between respec-

twel}’: one end of said vessel and rthe first

‘mentioned still, the liquid outlet of the lat-

ter and the hqmd inlet of the free steam

described.

15. The com*bmatmn w1th a mmmg Vessel B

a settling and decanting vessel, and a plpe'f:'”
‘connection between the former vessel and
‘the middle portion of the latter, of a still
run wholly by dry heat, a still u:'un by free -
steam, a rectifylng column
‘| means, and pipe connections between, re- -
spectively, one «end of said settling and de-
canting vessel and the first mentmned still,

the la,tter and the free steam still, the last
mentioned still and the 1‘ect411ﬁel"

er and the. condensmo means a,nd

16 ‘The combination with a setthng and
decantmﬂ wvessel, of two stills whereof one

‘at least 1s run Wholly by dry heat, two stills
run by free steam, and pipe connectlons be-

tween, respectlvelv, one end of said wvessel

17. The comblmtlon Wlth Setthno* and

decantlng vessel, of two fstllls Where@f one
~at least 1s run Wholly by dry heat, two stills.
run by free steam, rectifying means ‘and
‘pipe ‘connections between 1"espeet1ve1y, one -
‘end of said vessel and one of said first men--
tloned stills, the other end of said vessel and
‘the other of said first mentioned stills, one

of the first mentioned stills and a free steam 125
still, the other of the first mentioned stills

‘and the other free steam still, and between -

irst mentioned stills, the
other end of said vessel and the other of said
| first mentioned stills, one of the first men-
tioned stills and a free steam still, and the -
| other .of the first mentioned stills and the
~other free Steam qtlll snbst‘mtlallsr as de-
_Sc]:.lbed | o |

00

condensmﬂ'" |

the first

‘mentioned still and the cendensmﬂ means, |

‘the rectifi

‘the condensing means and the mixing vessel

‘this last connection serving to. delwer the

| distillate from both stills to Qald mlxmg ves-
‘ se] substantially as described. -

100 o

120

125

the free steam stills and the rectlfymtr_ﬁ .

‘means, substantially as- deqcmbed C
18. The combmabmn Wlth a 1111‘{1110* ves*--

:1:&9 S
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“of the dry

L

sel, a settling and decanting vessel, and a
pipe connection between the former vessel
and the middle portion of the latter, of two
stills- whereof one at least is run wholly by
dry heat, two stills run by free steam, recti-
fying means condensing means, and pipe
connections between,, respectwely, one end
of said settling and decanting vessel and one
of said first mentioned stllls the other end
of said settling and decantmo' vessel and
the other of said first mentioned stills, one
of the first mentioned stills and a free
steam still, the other first mentioned still
and the other free steam still, the free steam
stills and the rectifying means, a dry steam
still and the condensing means, the rectify-
ing means and the condensing means, and

the latter and the mixing vessel substa,n-

tially as described.

19. An apparatus composed of a series of

mixing vessels, a series of setthng and de-
antmﬁ' Vessels pipe connections between the
mMIXIng vessels and the middle portions of
corresponding settling and decanting ves-
sels, and pipe connections leading from the
ends of the several settling and decanting
vessels to preceding and to following mix-
Ing vessels, respectively,

run by free steam, and pipe connections be-
tween, respectively, one of the outlets of said
apparatus and the dry heat still, and the
liquid outlet of the latter and the 1 quid in-

let of the free steam stlll srﬂostf«,mtlzflll'5;r 3.8

" gleseribed.

20. An apparatus composed of a series of
mixing vessels, a series of settling and de-
cantlng vessels, pipe connections between
the mixing vessels and the middle portions
of corresponding settling and decanting ves-

sels, and pipe connections leading from the

ends of the several settling and “decanting
vessels to preceding and to following mixing
vessels, respectwely in combination with a

still run wholly by dry heat, a still run by |

free steam, rectlfymg means, condensing
means, and pipe connectlons between re-
spectively, one of the outlets of said appft—
ratus and the dry
heat ‘still and the liquid inlet of
the free Steam still, the free steam still ana
the rectifying means the dry heat still and
the condensing means, and the rectifying
and the condensing means, the connection of
the dry steam still with the condensing
means being independent of the rectlfylng
means connected with the free steam Stlll
substantially as described.

21.- The combination of a still run Wholly
by dry heat, a still run by free steam, recti-
fying means, condensing means, and plpe
connections between, respectwely ‘the liquid
outlet of the dry
inlet of the free steam still, the free steam
still ‘and the rectlfymg means, the dry heat

heat still and the hi uld'

g

In combination.|
with a still run wholly by dry heat, a still

‘ends of the several settling

ing vessels,
‘with a still run wholly bv dry heat, a still

outlet of the dry
‘1nlet of the free steam still, the free Steam

1ng and the condensmg means, and the con-
-densing means and one of the inlets to said

canting vessels, pipe connections between
-the mixing vessels and the middle portions
‘of corresponding settling and decanting ves-
sels, and pipe connections leading from the
3ends of the several settling and decanting
vessels to preceding and to tollowing mix-
1in
_Wl%:h two stllls whereof one at least is run
‘wholly by dry heat, two stills run by free
steam, and pipe connections between, re-
| spectwely one outlet of said apparatus and
one of said first mentioned stills, the other
outlet of said apparatus and the other first
‘mentioned still, the liquid outlet of one of

'_ IIlleIlO‘ vessels, a

?cantmﬂ* vessels pipe connections between
‘the mixing Vessels and the middle portions

9“51’,729“'

“still and the condensmcr means, and the Tec-
tifying and the condensmg means the con-
nection of the dry steam still with the con-
densing means being independent of the rec-
tifying means connected with the free steam
still, substantially as described.

22 An apparatus composed of a series of
mixing vessels, a series of settling and de-
('ELIltlIlﬂ' vessels, pipe connections between the
mixing vessels and the middle portions of
corresponding settling and decanting ves-
sels, and pipe connectlons leading from the
and_ decanting
vessels to preceding and to following mix-
respectively, 1n combination

70

75

30

run by free steam, rectifying means, Ccon-
densing means, and pipe connections be-
tween, resPectwely one ot the outlets of said
apparatus and the dry heat still, the liquid
heat still and the H quid

85 -

still and the rectifying means the dry heat
still and the conden51110' means, the rectify-

90

apparatus, substantially as described.
23. An apparatus composed of a series of
mixing vessels, a series of settling and de- -

95

100

vessels, respectively, in combination

105

the first mentmned stills and the liquid in-
let of a free steam still, and the liquid out- 110

let of the other first mentloned still and the
fllquld inlet of the other free steam still, sub-

stantially as described.
heat still, the liquid outlet |

24. An apparatus composed of a series of
a series of settling and de- 115

of correspondmg settling and decanting ves-

sels, and pipe connections leading from the
ends of the several settling and decanting 120
vessels to preceding and to following mix- -

Ing vessels, respectwely, 1n combination with-
two stills Whereof one at least is run wholly

by dry heat, two stills run by free steam, a

‘condenser, and pipe connections between, re- 125
_spectwely, one outlet of said apparatus and
one of said first mentioned stills, the other

outlet of said apparatus and the ‘other first

mentioned still, the liquid outlet of one of
said first mentloned stills and the liquid in- 130




R ’3’-:';?_--let of a, free steam Stlll the 11 llld 01_113] et of T
~ve o the other first: mentioned still ‘Lnd the liquid
~ o inlet of the other free steam still, the vapor }
= outlet of a dry heat still and the condenser,ﬂ
T and the condenser and one of the inlets ef

951 ’?’29

qfud apparatus, substantially as deeerﬂeed

o j}. -?f.f'--f'gj-f;f.:*fimlxmg vessels,
-~ cantingvesse
o100

25, An epperetus composed of a series ef-@;
a_series -of settling and de-
ls, pipe connections. between the
e s and the middle portions of -
- corresponding settling and decanting ves-
~oorsels, and pipe eenneetlons leading from the

mMI1XIng vesse.

ends of the several - setthncr end decentmo’

20

. tioned stills, the other outlet of said appa

._ Stl].].s and the ]_1(1111(1 ]_I]_],EEt Of @ free SteELIIl

- still, the: 11qu1d outlet of the other first men- -
tmn still ‘and the liquid inlet of the other .
. free steam still, the vapor outlet of one of
- the first mentmned stills and the condensing
" .means, the vapor outlet of the other first
fying means,
~ . the vapor outlets of the two steam stills and
oo the reetify

mentloned still and the recti

1ng means, the rectify:

. and the condensing means and the condens-

fsubsta,ntlelly as described.

926.- The eombmatlon Wltl’l a settlm

s _-Eiji-;-55lgf;f'_;g.:5{;.5{.5.__.demntmn vessel, of a still run wholly by

) ?._f':':-'é.if-fi-3'.;-;’_-ﬁ”ﬁ“}zfdl}7 heat a still run by free Steam, a. rectlfy- |

o ing eolumn .containing solid material in

o 40
T ;_;?';-'__-_j'respectwely one end of said vessel and the _-
o dry heat: stlll the llqmd outlet of said dry |
A .’f_j_}*f?:*hemt still end ‘the liquad 1nlet of the free |-
~ steam still, and the vapor outlet of the free.

45 -steam stlll and the reetlfylng celumn sub--

small Ppleces, and pipe connections between,

'5:}'f’jf*si."-_.f5_'.'.'_5f'.Stant1£LﬂY as described.

97, The combination with a setthn - and |
G g-;.decantmcr wessel; of a still run wholly by

o | j:'-fdly he&t ‘Q Stlll TUun: by free stea:m ;! rectlfy

d ephleﬂ’m&tf)l“ and pipe-connections between,

Ees];) ectively, one ‘end of said vessel and the )
BB f;hea,t still | end the liquid inlet of the free
';**“--'--.:-*:}’i;-e'..fstea,m stlll and the: vapor outlet of the free

heat still, the liquid outlet of said dry

- steam stlll and the’ 1ect1f§71n0* column, Sub |

E-jfff*i.f-:é,::;_'ﬁf'_-ii-.g}_;_:_;etantlally as described.

e
. dry heat, a still run by free steam, a recti- |
o iying celumn containing solid material n

decantmg wessel, of a still run wholly by

~fine pieces, a condenser, and pipe connections

“between, I'espectwely one end of said vessel

Ing means

98. The combination with a settlmg and*

LT I b

50 Ing eolumn containing solid material in fine |
© " pieces and provided Wlth a water jacketed |

mixing Vessels,
_cantmﬂ* vessels,

let communicating with S&ld column at 1ts

| midheight, substantially as described.

Seld dry heat SL111 end the 11qu1d inlet of the? .
free steam still, and the vapor outlet of the =
iree steam stlll and the rectifying column
by way of said condenser, the condenser out- -

w o

29, An apparatus cemposed of a series of '

vessels to pleeedmg and to following mlx-_“.. ST

ing vessels, respectively, in combmetmn with

a still run Wholly by dry heat, a still run by
free steam, a rectifying celumn, a condenser, I
_.a,ddltloml condensing means, and pipe con-

‘nections between,. resPectwely, one of the
outlets of said apparetus and said dry
SN a- | still, the vapor outlet of the dry
o cratus and: the other ""ﬁlSt mentioned still, the |
. liquid outlet of one of the first mentlened

outlet of the free steam still a,nd the ‘con-

an inlet .of Seld

appal atue, Jsubstantlally as

deeel ibed.

heat 85
heat still
-_and the additional condensing means, the
liquid outlet of the dry
liquid inlet of the free-steam still, the vapor
%0
denser, the condenser and the midheight of
said eolumn the vapor outlet of said column
o | and the additional condensing means, and
‘the said additional condensing means and
95

series of settling and de-
pipe connections between
the mixing vessels and the middle portions -
of comeependmg settling and decanting ves-
sels, and pipe conneetions leading from the
‘ends of the several settling and decanting
L -a'@fvessels to preceding and to following mix- |
157 1ng vessels, reepectwely in combination with |
- two stills 'whereof one 18 run 'Whelly by dry
~ heat, two stills tun by free steam, rectifying
o _i--_;'-ﬁ_'_;_:f'-’f]ﬁji'f..__fmeens, condensing means, and pipe eonnec-
© o tions -between, reepeetnely one outlet of
said apparatus and one of said first men--

85

heat stlll and the |

30. The combination. Wlth a mmmg Vessel

connection between the f01 mer Vessel and

. | the middle of .the-latter, a valved pipe.con-
and

.....

TR | of a settling and decanting wessel, a pme-'
ot Ing means: -and an inlet of ald appemtus,'--- R
s - 00
neetlon leedmo from eech end. ef said de-

ﬂoat 111 the last 111e11t1011ed vessel cen;l:leeted' S

| with both the top walve and the dbottom '
| valve and operating to close one.outlet svhen

it opens the .other in rising or ;Fa,llmg, Sub

stantially as described. - .
31. A settling and decantmg Vessel hevmﬂ‘ S
an inlet at the middle and a valved .outlet. at
each end of said wvessel and also having
| therein a submerged float connected with
both the top velve and the bottom valve and
operating to close one outlet when it opens ~ =
| the other In rising or fellmg, substa;;ltlelly__Q I
o 115 -
32, A ‘sebtllncr .;md decantlng vessel, 1:)10-—_-_] e
_j vided with a Submerged float walve thel eln,

as deseribed.

10

for controlling the .outflow therefrom, m o B

| combmatmn Wlth two supply .chambers, %.Lml
pipe connections hetween, respectively, sone

end of said vessel and one supply chamber,
and the other end of said vessel and the

| other supply chamber, one of said pipe con-
‘nections having an edjuetable dlschan:ge end .
| substantially as described.

| 125
38. The combination .of .a mlxmg Yessel a .

settling and decanting vessel, a pipe connec-

tion between the former Vessel and the mid- o

dle portion of the latter, two Sju#pply cham- '

‘md the dry hea,t stlll the 11qu1d outlet of i bers end plpe conneetlens between respec- 130'__'7'.“;"' :
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tively, one end of said vessel and one supply

chamber and the other end of said vessel and
the other supply chamber, substantially as
described. 3 .

34. 'T'he combination of a mixing vessel, a
settling and decanting vessel, a pipe connec-
tion between the former vessel and the mid-
dle portion of the latter, two supply cham-
bers, and pipe connections between, respec-
tively, one end of said vessel and one supply
chamber and the other end of said vessel and
the other supply chamber, one of said pipe
connections having an adjustable discharge
end, substantially as deseribed.

35. The combination of a mixing vessel, a
settling and decanting vessel, a pipe connec-
tion between the former vessel and the mid-
dle portion of the latter, a submerged float
valve 1 said settling and decanting vessel
tor controlling the outflow therefrom, two
supply chambers, and pipe connections be-
tween, respectively, one end of said vessel
and one supply chamber and the other end
of said vessel and the other supply chamber,
substantially as described.

36. The combination of a mixing vessel, a
setthing and decanting vessel, a pipe connec-
tion between the former vessel and the mid-
dle portion of the latter, a submerged float
valve 1 said settling and decanting vessel
for controlling the outflow therefrom, two
supply chambers, and pipe connections be-
tween, respectively, one end of said vessel
and one supply chamber, and the other end
of said vessel and the other supply chamber,
one of said pipe connections having an ad-
justable discharge end, substantially as de-
scribed. - _ .

87. An apparatus composed of a series of
mixing vessels, a series of settling and de-
canting vessels, pipe connections between the
mixing vessels and the middle portions of
corresponding settling and decanting ves-
sels, submerged float valves in said settling
and decanting vessels for controlling the out-
flow therefrom, and pipe connections leading
from the ends of the several settling and de-
canting vessels to preceding and to following
mixing vessels, respectively, the last men-
tioned pipe connections including supply
chambers into each of which open pipes lead-
1ng, respectively, from the top of one and the
bottom of another settling and decanting
vessel, substantially as described. o

38. An apparatus composed of a series of
mixing vessels, a series of settling and de-
canting vessels, pipe connections between the
mixing vessels and the middle portions of
corresponding settling and decanting ves-
sels, submerged float valves in said settling
and decanting vessels for controlling the
outflow therefrom, and pipe connections
leading from the ends of the several settling
and decanting vessels to preceding and to

951,729

last mentioned pipe connections including

supply chambers into each of which open
pipes leading, respectively, from the top of
one and the bottom of another settling and

decanting vessel, and adjustable discharge .
ends on one set of the last mentioned pipes,

substantially as described. N

39. An apparatus composed of a series of
supply chambers, a series of mixing vessels
having sleeves with stuffing boxes thereon

above the said chambers around the devices

tfor operating the stirrers in said vessels, a
series of settling and decanting vessels,
means for controlling the outflow there-
from, a series of pumps having sleeves with
stutfing boxes thereon above said supply

chambers around the devices for operating

the pumps, and pipe connections between
sald chambers, vessels and pumps provided
with adjustable discharge ends in said cham-
bers and so arranged that liquids from each
supply chamber are mixed in a mixing ves-
sel, are delivered into the middle portion of
a settling and decanting vessel,. .and pass
from said vessel by the top and boftom
thereof, respectively, to other supply cham-
bers, substantially as deseribed. -
40. An apparatus composed of a series of
supply chambers, a series of settling and de-

canting vessels, and pipe connections be-

tween said chambers and the said vessels so
arranged that liquids from opposite ends of
two of said vessels meet in one of said cham-
bers and are delivered to the middle portion
of a third of said vessels, substantially as
described. - B o
41. An apparatus composed of a series of
supply chambers, a series of settling and de-
canting vessels, and pipe connections be-
tween said chambers and the said vessels so
arranged that liquids from opposite ends of
two of said vessels meet in one of said cham-

79

80
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90

95

100

105

bers and are delivered to the middle portion

of a third of said vessels, in combination
with pumps in said pipe connections, sub-
stantially as described. '

110

42. An apparatus composed of a series of

supply chambers, a series of settling and de-
canting vessels, and pipe connections be-

tween said chambers and the said vessels so

arranged that liquids from opposite ends of
two of said vessels meet in one of said cham-
bers and are delivered to the middle portion

115

of a third of said vessels, in combination

with pumps and additional mixing vessels
in sald plpe connections, substantially as
cdescribed. o I *
- 43. An apparatus composed of a-series of
supply chambers, a series of settling and de-
canting vessels, and pipe connections be-
tween said chambers and the said vessels so
arranged that liquids from opposite ends of
two of said vessels meet in one of said cham-
bers and are delivered to the middle portion

65 following mixing vessels, respectively, the [ of a third of said vessels, said pipe connec-
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ST '--..;:'f-_'tlons bemg prowded Wlth means to vary the i
- relative-outflow from the ends of the seveml |
R r'r_;_.vessels substantially as described. =

44 An apparatus composed of a series of
G .'i'f..-isupply chambers, a series of settling and de--
0w canting VGSSGIS a,nd plpe connections be-

SR '__‘-’j-iween %ald chambers and the said vessels so

© @ arranged that liquids from opposite ends. of
“ o twoof said vessels meet in one of said cham-
L0
- of athird of said vessels, said pipe connec-
. tions being provided Wlth adjustable dis-
v charge endb and valves to regulate the out-
'-f_-a;f-.?§?.f'_;jj--i;.i_”:;"flow fl"Ol'l’l smd vessels} _substantlally as de—'
E;_--'j-1;5:._§f_5; o _ | | | |

bers and are delivered to the middle portion

sCr 119 ed

S 4b. An .:Lppalatus composed of a series ofj
SATATEE ;:'supply chambers, a serles of setthng and de-

. canting vessels,: "and pipe connections be-

0 tween said chambers and the said vessels so
e arr anoed that'liquids from opposite ends of
o two of said vessels meet in one of said cham-
- bers and are delivered to the middle portion -
o .ofa thlrd of sald “vessels, in combination
oo with a still, a pipe connection between one
25 0f said ves:els and said still, a 1ect1fy1n0-l,
o columm of divided solid matemal recelving

~the vapors from said still, and a dephleg-'

mator composed of uprig o'ht tubes distributed

. over the top area of said column, so that the
~ 80 liquid of condensation falls at Varlous points
S . onto said bO]ld materml subst‘mtlally as
-~ described. TR _
o460 An apparatus composed of a serles of
e ;f;'--_f_--supply chambers, a series of mixing vessels

e 35 having sleeves with stuffing o boxes ‘thereon

" above the Jevel of said chambers ar ound the

:;_f";--:':'.r::,f(,lew ces f01 operating the stirrers in said ves- |
© o selsy aseries of settling and decanting ves-
T 'if_-.;.sels, means for controllmg the outflow from |
< 40 s¢aid vessels, a series of pumps having sleeves |
S wathe %tufhlw‘ boxes thereon above the level .

- of said supply chambers around the devices

j_: :_ ;_;.'}'-_;£01 operatmn the pumps and plpe connec--

—

T 9_5"1;72_'9 -

tions be;tween sald ch*lmbers vesselg and"f R .
‘ends in said chambers and so arranged that
'_llqmds from each supply chamber are mixed

pumps provided with ad3ustable discharge

in a mixing vessel, and delivered into the - '

‘middle portion of a settling and decanting
50

vessel, and pass from said vessel by the. top

and - bottom ther eof, respectively, to other

supply  chambers, ;111 combma,tlon with two S
stills whereof cne at least is run wholly by -

dry heat, two stills run by free steam, a rec—f--' o

tifying column containing solid m&terla,l n
fine pleces and provided “at the top with a
‘water jacketed dephlegmator, condensing -
| means, and pipe connections between, respec-
tively, one outlet of said a
of sald first mentioned stills, the other out-
' let of said apparatus and the- other of said
irst mentioned stills, the liquid outlet of one .

‘of said first mentloned stills and the liquid
inlet of a free steam still, the liquid outlet
of the other first mentmned still and the liq- _
uid inlet of the other free steam still, part -
of the said condensing means and an inlet .
‘of said apparatus, the vapor outlet of one = .
of said first mentloned stills and so connect- =~
70 -

ed condensing means, the vapor outlet of
said dephlegmator and so connected con-
'_densmcr means, another part of said con-
densmg means and a liquid inlet at the mid-
height of said reetifying column, the vapor -
: outlet of the other first mentioned still and
condensing means having the last mentioned
connectlon and the vapor outlets of the two = -
free steam stills and similarly - connected j'

‘condensing means, substantially as described.

In testlmony whereof T affix my qwn‘lture

1n pr esence o:t two witnesses.

HERMAN FRAbCH

\Vltnesses SEREHE
K. W LOTHMAN,
J O UPDEGROVE

paratus and one o
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