C. ). GREENSTREET,

APPARATUS FOR TREATING OIL.
~ APPLICATION- FILED APR. 13, 1912,

- - - -_ | . | _ SR

& oz = a 8 I ._ TS ETLE TLESNT| | 32 » Ve Mot %m@%%@k%%ﬁh%% . m
— \ [ \ . N = N AL o .,., o - .. - 3) : < ., g . #/
o> YA s EW\ WS, RS USHANIHUSIHSSINS 7074 SR USSR Wi W aeSnesSnsmSny: N R
= & _ ¥ ol it 4 EF sk V| A7eome 70 T e m .

. 2 T = e— <l . . : s =
h DRI 2L /2 927 - Z s e ==t

- &) & B e ©), ) 2 ik _ sT=Z2 ==3
] 3% i | oaed s N ANEL . -— e 1 : S == E £E2
= S |/ srio i 2% L wvorLoz7700 | KERH S

=  SHTD 2z i
= || |1 B | .

o] -
=

H

ey by -
i

1J - ] —..
1 * . . - .‘__._____..._ i w-_ %
[ * -
o L I T

L
Ne,
S 4

——— .....)....“

Il et P I

' v - I!M_m 1 29 -
D WO &2
+ -~ :
[ .
o3

b
tl--.l* llll ' llllll

st oyslroTiT

T 1 f =" -
] Y - !ll-.-.lrll_.l.uﬂ..l—l = ..In._-l..llﬁ.l"lll_.l-l e T
b

———-L

4 - .
L N L W

b K ] —— ekl e ‘I.Il.'
-I.I.I.I

. F
] - .
. T ! _ :
] -
. ’ . -
-
i

- - i

. -._I._._

: -
- & Nl o 20/ 4

. o ™

ﬁ — I._._l_ll.._ll.ll-_l.
- ) - _ll.._l.__-_-l_‘_l.._
. +
1 @ - R
-
- llll._._l.
. N ' Y | - -l.ll.
N . .
- \ .
L ] R "
-

- |ee 32
2% | 22

NN L A TALTE
TELN T TS5

k
L5 @. &F | _W. % — —

. _ i 22— =PRSS
aer i ar 5 | S oo U&ﬁ _

G

| SUNLLL DI EATONOD _ m | n . , _.|u _ tnabind m....lllJ
- Fer /e . 2 TN/ 705549 AIJ
WETLE FHI 7 | | ﬂnu Y | TIOD ONISN.ZCAOD ———)
- VOSSN TMITOSHD —_—— TITO02 MILEM , _
~— TN TOEHD ONE HTLEM == o~ T aro00 M

s F/O TN MIFLIAN ﬁ —_— }
i JN/TOGCHD DAL LVETLS ﬂll : . = (22 . .mo.“v
L ik T/0 ONE NETLS — _ . . _
< VBT LE LU |l A =sr——————-\ ;
o R MM\.WNM o _ ) SNGLL ATSANE
G iz | | _ _ 770 775772
~—— FN/TOSHD — = -

| e /O ASSTH - oo swrswvyonvos | S | - - OF
. OF 7002 HFLEM . . — | _

1,166,982.

||..|.....|...u..

'Z(/z'b’ee.'f's'e&':
Fpaw




1,166,982.

U \» TE D STATES PATENT errr@E

CHARLES J. GREENSTREET OF WEBSTER G-ROVES MISSOURI

APPARATUS FOR TREATING OIL.

Speelﬁeatmn of Letters Patent

Patented J an. 4, 1916

Apphee.tlen ﬁled Apnl 13, 1912 - Serial No. 690 483;

To all whom it ma Y CONCern:

Be it known that I, Craries J.. (IREEN-
STREET, a citizen of the United States, and a
re51dent of the city of Webster Grov es, in
5 _the county of St. Louis and State of Mis-

souri, have invented a new and useful Ap-

par atus for Treating Oil, of Wthh the fol-
lowing is a specification.
My invention relates to an apparatus for

treating crude oil, Dartlculerly heavy hydro--

carbon oils, and has for its principal object,
to provide for the conversion of such heavy
hydrocarbon. oils into llghter hvdroearbon
oils.

The present invention consists in the parts

“and in the arr angements and combinations

of parts hereinafter described and claimed.
The apparatus herein describéd is adapted

" to carry out the processes set. forth 1n my

20

95

- which 1s- loca,ted a long continuous coil of
iron pipe 2. The upper end of this coil is
connected by a pipe 3, atomizer 4, pipe 5

30

A%
R

" in ‘communication with the heating coil 2, i
- as desired. 'The feed tanks 8 and 9 are like-
wise connected about mldwav of their height

40

4%

o0

55

~ branch pipe 26 leads from the steam pipe

co-pending applications, -Serial Number

614,125 filed March 13, 1911; and Serial
* Number 696,891 filed May 13, 1912, now .

Patents 1 110 ,923 and 1,110,924, reSpectwelV,
of Sept: 15 1914 |

The qccompanvmg drawmg, which forms ’ _
‘ing from the top thereof and communicat-

part of this specification, is a general view
of an apparatus embodying my invention. -
My apparatus comprises a furnace 1 i)

and branch pipes 6 and 7 to oil feed tanks

8 and 9. Each of the branch pipes 6 and 7"
contains cut off valves 10 and 11 whereby

either or both of the tanks may be placed

bv valved branch ‘pipes 12 and 13 with a
pipe 14 which communicates with the de-

~livery side of the pump 15, and the inlet side

of said pump 15 communicates through

valved pipe 16 with an oil supply tank 17.
A steam pipe 18 leading from a boiler or
source of steam has branch pipes 19 and 20.

leading to the respective oil supply tanks 12

“and 13 each of sald pipes contalning a

control valve 21, 22; said supply tanks 12

and 13 are likewise provided with suitable

pressure gages 23 and 24. - Another branch

" pipe 25 leads from the steam pipe 18 and

opens into the atomizer 4, whence it com-
municates through the pipe 3 with the heat-
ing coil 2; and this pipe 25 is likewise pro-
vided with a pressure. gage 25°. Another

‘municates through a p
denser tank 84 about midway of the height
~ thereof; and this condenser tank 34 com- 7

into a smtable 011 burner 27 whwh burner

aﬂ’ords suitable means of heatmg the fur- .

nace.

| This o1l burner is supplied with oil
through a pipe 28 which communicates with a

60

fuel o1l supply tank 29, this fuel oil supply
tank 29, in turn, commumcates through a

valved plpe 80 with ' a pipe 31 which com-
pump 15 at a point between the pumrb and

‘a valve 32 in said outlet pipe.

The outlet end of the heatrng coil 2 com-

mumeates w1th a second condenser tank 35

through a pipe 86 extending from the top

- municates with the outlet pipe 14 of the.

65

1pe 33 with a ‘con- - 1

of the condenser tank 34 and opening into
said tank 85 about midway of the height .-

thereof. Likewise the tank 385 communi- :
cates with a third tank 37 and the third tank

387 with a fourth tank 38 and the fourth
tank with a fifth tank 89, each tank i in turn

being connected to the next by the plpes 36
- 80

arranged as hereinbefore described.
‘The endmost tank 89 has a pipe 40 extend-

ing with a condensing coil 41 and said coil,

in turn, communicates with the top- of the

tank 43 by means of a connecting pipe 42

gasolene separation tank.

85
- This tank 43 1s hereafter referred to as the

The bottom of the gesolene tank- 43 1s.*'-'r |

provided with a valved
into the top of a tank 45 leceted immediately

pipe 44 which opens

90

below the gasolene tank and hereinafter des- -

gnated as a still tank; and the bottom of
thls still tank in turn connects through a

-valved pipe 46 with the top of a tank 47,

heremafter referred to as the collection ta,nk

connects through valved branches 49, 50,

46 herembefore mentioned.

95
A pipe 48 for drawmg off the waste water

a -and 51 with the bottoms of the gasolene o
- separation tank, still tank a,nd collection

“tank, preferably, through the plpes 44 andi-_=100 B

" Extending from the top of the still tank o

is‘a pipe 52 which communicates with a con-
~densing coil 53; and the bottom of this coil

1s provided with a goose-neck or other suit-
_able trap 54 in the delivery pipe 55.

106

Between the coil’ and the trap is a pipe_ ~

56 which opens into' the upper side of the

tom of a tank 57 which 1s partly filled with
heavy oil and is heremafter de51gnated as
the casing head gasolene ebsorptwn tenk

" delivery pipe and extends nearly te the bot- .. )
110
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In practice, it is desirable to duplicate this

casing head gasolene’' absorption tank as
shown at 58, the communication between the
two tanks being made bv means of a pipe
59 which extends from the top of the frst

casing head gasolene absorption -tank to

near the bottom of the second absorption
‘tank. | '

The still tank 45 has a valved steam pipe
60-~.opening into the lower portion thereof,

 this steam pipe being connected with a pipe
- 61 which is a branch of the main steam pipe

18. . The outlet pipe 52 of the still tank has a
branch pipe 62 which communicates with the

top of the gasolene tank 43, this branch

.

pipe 62 contaning a valve 63. B
-The collection tank 47 has an outlet pipe

64 extending from the top thereof to a re-

20

29

verse condenser 65 whose lower portion com- .

municates with a tank 66, the bottom oi

which tank communicates through a branch-

pipe with the pipe 67, which pipe 1n turn
communicates with thé valved pipe 46 which
opens into the top of the collection tank.
Opening into the lower portion of said col-
lection tank 47 is a pipe 68 which has valved

- branches extending upwardly into the bot-

87, 88 and 39. The bottom of the collec-.
30

toms of the several condenser tanks 34, 35,

tion tank 47 is provided with a valved pipe
69 which communicates with the inlet side
of the pump 15.- - - o
- A tank 70, hereinafter referred to as the

- supplemental supply tank, has a valved pipe

35

40

- pipe.

71 which communicates with the upper part

" of the collection tank 47. Within this tank
'is a heating coil ending in a valved pipe 72
~which communicates with a waste steam

outlet pipe 73; and likewise the heating coil

60* in the still tank has a valved: pipe 74
which communicates with the same outlet

- plemental supply tank 70 1s a valved branch

40

glpe. 75: and likewise a valved branch pipe
6 extending from the branch outlet pipe 31

 of the pump opens into the upper portion

50

tending  from the

of said supplemental supply tank.

of oil supply. A branch steam pipe 77 ex-
pipe 61 extends down

" through the last condenser tank 39 nearly

55

80

to the bottom thereof and affords a means of

‘heating and producing pressure on the con-
tents thereof when it i1s desired to remove P
the same from sald tank. o ._

~ Preferably the furnace and the pressui'é
gages and also the pyrometers 78 are all
separated by a partition 79 from the other

parts of the apparatus.

The operation of the apparatus is as fol-

- lows: The furnace is first heated by means

85

of the erude o1l su%
29 of the burner 2

Extending from the steam pipe 61 to
the upper end of the heating coil 1n the sup--

By this
arrangement, the supplemental supply tank-
can be readily replenished from the source .

ly from the burner tank
, where it 1s atomized by

1,166,982

steam injected through the bmﬁch steam
pipe 26. Meanwhile, steam from the branch

pipe 25 is being injected through the atom-
1zer 4 and forced through the apparatus un-

der pressure from the original source ot

7C

steam. During this preliminary. heating,

not only the temperature of the coil 1s

raised, but the temperature of the condens-

ing tanks is also raised. When the heating
coil reaches a cherry red heat, one or both of

‘the valves in the branch steam pipes 19 and .
20.are opened to produce a pressure on the

crude oil supply tanks 8 and 9 or one of

“them: and either or both of the valves 10 or

11 in the outlet pipes of said tanks are

- opened gradually to permit the oil to be

forced therefrom into the atomizer. The o1l

‘thus atomized is forced under the pressure
‘of the steam through a long heating coil,

where it is gradually transformed from
heavier hydrocarbons into lighter hydrocar-
bons.* This transformation is provided for
and facilitated by the high temperature, the
pressure inside of said coil, the continuous
smoothness of the interior of the heating
coil and the uniformity of its cross sectional
area and by other factors incident to the

apparatus. From the heating coil, the
product passes ‘into the first condensing
tank, where the more easily condensed por-

tion of the product is condensed. The re-
mainder, of the product passes into the next
tank where the more easily condensable por-

‘tion 1s condensed and so on from -tank to

tank. As the operation of the apparatus

continues the condenser tanks gradually be-

come hotter, so that a portion of the product
which condenses in a given tank in the early
stage will distil over into the next at a later
stage in the operation; and 1t is desirable to
continue the operation until the temperature
of the last condensing tank is slightly 1n ex-
cess of the boiling point of water. Irom

the last condensinig tank, the product passes
through the condensing coil 41, which 1s

preferably ¢ooled by water or other artificial

means; so that the resulting product which

and water. -

+

enters the gasclene tank 1s mostly gasolene

The lightest portions of the product,
which are not condensed in the condensing
coil 41, pass through the pipe 62 Into the
condensing coil 53, and the gaseous portions

emerging from the condensing coil 53 are

trapped by the gooseneck 54 and forced to
ass, through the pipe 56 into the casing

. head gasolene absorption tanks 57, where

they are absorbed in the heavy oil therein.
The water in the gasolene separation tank
being heavier than the oil, 1s drawn out

from time to time from the bottom of the

gasolene tank 43 through the waste pipe 49;
and the gasolene is then passed through the
pipe 44 into a still tank 45, whereupon the

“connection between the gasolene tank and

70
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85

90

95

100

108

116

118

120

130



- 02 1nto the condensing coil 53. From the
‘condensing coil the gasolene passes to the

10

"~ . 1,166,982

still tank is cut oﬁ" and the valve 68 is

closed.  Live steam is then injected through

‘the branch pipe 60 into the still tank with

the result of vaporizing the lighter portion
of the . contents of the still tank ‘which
hghter portion passes out through the pipe

delivery pipe 55; but the lightest portion
of the gaselene 1s trapped and escapes

through the bypass 56 into the casing head

- gasolene tank 57 where 1t 1s absorbed by the
~heavy oil provided for the purpose in said

.15

tanlk. - After this distillation the operation

18 contmued for some time, the water. 111 the

.. still tank is drawn off and the remaining

20

25

contents are passed into the collection tank

47. From time to time the contents of one
or more of the condenser tanks 1s drained
into this collection tank and as the tempera-
ture of the contents of the condenser tanks
1s high, a portion thereof will evaporate and
pass through the reverse condenser whence
1t is returned when desired to the collection

tank. When desired, the communication

between the supplemeutal supply tank and

- the collection tank is opened to allow crude

30

35

- asn‘ed

oil to be forced into the collection tank, the

- collection tank thus receives a portion of the-
product condensed in the cendensmg tanks
~as well as the residue of the still and a por-
‘tion’ of crude -oil.

The condensing tank is
placed in communication with the supply

pipe of the pump either alone or simultane- .
ously with the main-supply tank, as de-.

so that the contents of said condens-

- ing tank: are passed through the apparatus

in the same way as the orlgmal supply of |
"crude oil.

40

Obviously, the apparatus hereinbefore de-
scribed may-be modified without departing

from my invention, and I do not wish to be

restricted to the detalls of construction here-.
inbefore set forth. For instance, instead of

5 pumping the residue from the collection
~ tank into the oil feed tank, the residue may
be pumped - dlrectly into the heating coil.
So, too, when it is desired to treat viscid

~oils, it is desirable to have a preliminary

50

. Jector
~ brought into condition to respond to the
| contemphted eperatlon of said m]ector or .

55

heflter between the o1l feed: tank and the in:
or atomizer, ‘whereby

atomizer.
What I claim as my invention and desu-et

~ to secure by Letters Patent is:

. exposed directly to the heat of said furnace,

GO

65

1. An apparatus for tl\eatlng 01l whlch
comprises a furnace, a coil of pipe thérein

the inner surface of .said coil being free

‘from abrupt changes, a source of steam pres-
sure and a source of o1l supply communicat- -

ing with the inlet end of said coil, and a
condenser .communicating with the outlet.

end of said coil, whereby the oil is forced )

~the o1l is
-said separation tank, said furnace being

i

of the apparatus.

-through the coil under pressure, said fur-_ |
‘nace being adapted to heat said coil to a
cherry red heat and said coil being capable
- of withstanding the internal pressure caused. "

“therein by such heat in the normal operatlen 70 _h

2. An apparatus for treatmg il Wthh R

~comprises a furnace, a long helical coil of

uniform cross-section therein and exposed -

directly to the heat of said furhace, said coil

being free from obstructions and abrupt
angles, an oil supply tank communicating
“with the inlet end of said coil, a source of
- steam supply communicating with said 1n-
let end and also with said tank, and a con-
~denser communicating with the outlet end

of said coil, said furnace being adapted to

“heat said coil to a cherry red heat and said
.coll being capable of withstanding the in-

ternal -pressure caused, therein by such heat
in the normal operation of the apparatus.

3. An apparatus for treating oil which

compnses a furnace, a long continuously
coiled pipe in said furnace and exposed d1-
rectly to the heat thereof and free from ob-

75
80
85

90

structions and abrupt changes of cross-sec- =~
tional area, an injector communicating with

sald coll on the 1nlet side thereof, a source of

steam pressure and a source of oil supply

.communicating with sald injector and a
condenser communicating with the’ outlet

95

end of said coil, said furnace being adapted h

- to heat said coil to a cherry red heat and

sald coil being capable of withstanding the

'mternal pressure caused therein by such

199

heat in the normal operation of the ap-+

paratus.

4. An apparatus for treatmg 011 ‘which

comprises a furnace, a coil of continuous.

pipe therein exposed directly to the heat
thereof and having a single inlet and a sin-
gle outlet, an injector communicating with
said coil on the inlet side thereof, a
of steam supply and a source of oil supply
communicating with said injector, a con-

105

a source

110

densing tank communicating with the outlet

end of said coil, a condensing coill communi-

cating with sald condensing-tank, a separa- .

tion tank communicating with 'said con- -
densing coil, and a collection tank communi-

cating with said. condensing tank and-with

115

adapted to heat said coil to a cherry. red-heat -

.and said coil being capable of withstanding
the internal pressure caused therein by such
*heat in the normal operatwn of the ap-
| paratus o

120

5. An apparatus for tleatmg o1l whlch'

comprises a furnace, a coil of continuous
to the heat

thereof -and having a single inlet and ‘a sin-

pipe therein exposed dlrectly

125

ale outlet, an injector communicating with " a

said coil on the mlet side thereof, a source
of steam supply and a source of oil supply
commumcatmg with said injector, condens-

180
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.' iﬁg tanks cOfnmunicating seriﬂly with the

15

outlet end of said coil, a condensing coil
communicating with said condensing tanks,
a separation tank communicating with sald

condensing coil, a collection tank communi-.

cating with said condensing tanks and with

said separation tank, and. a commniunlcation
between the source of steam supply and the

Jast of the condensing tanks, said furnace
being adapted to heat said coil to a cherry
ved heat and said coil being capable of with-
standing the internal pressure caused there-
in by such heat in the normal operation of

the apparatus.

6. An apparatus for treating oil which

comprises a furnace, a continuous coil of

pipe of uniform cross-section therein ar-
be heated to a red .

ranged and-adapted to

" heat and having a single inlet and a single

20

29

35

40

45

comprises a furnace,

tank, a .
ing with said separator tank and said still
tank, a delivery pipe for said second con-

outlet, an injector communicating with said
coil on the inlet side thereof, an oil supply
tank communicating with said injector, a

source of steam supply communicating with

said injector and with said supply tank, a
condensing tank communicating with the
outlet end of said coil, a-condensing coil
communicating with said condensing tank,
a separation tank communicating with said
condensing coil, and a collection tank com-
municating with said- condensing tank and
with said separation tank.

7. An apparatus for treating. oil which
a coll of continuous

pipe therein arranged and adapted to be

heated to a red heat, an' injector communi--

cating with said coil on the inlet side there-
of, a source of steam supply and a source

of oil supply communicating with said in-

jector, condensing tanks communicating se-
rially with the outlet end of said coil, a
condensing coil communicating with said
condensing tanks, a separation tank com-
municating with said condensing coil, a still
tank arranged for sald separator tank to
drain into, a collection tank arranged for
said still tank to drain into, a heavy oil
second condenser coil communicat-

denser coil, and a trap in said delivery pipe,
said delivery pipe having an escape pipe be-

 tween said coil and said trap and adapted

00

60

to convey the lightest hydrocarbons into
said heavy oil tank. )
- 8. An apparatus for treating
comprises a furnace, a coil of continuous
pipe therein, an injector communicating
with. said coil on the inlet side thereotf, a

source of steam supply and a source of o1l

supply communicating with said injector,

condensing tanks communicating serially

with the outlet end of said coil, a condensing

coil communicating with said condensing
tanks, . a separation tank communicating
with said condensing coil, a still tank ar-

condensing tanks to

‘means- for

- densers,

gles and exposed

oil which

1,166,088 . -

ranged for said -sepamtor- tank to drain

condenser coil having a delivery pipe and
a trap in said delivery pipe, and an escape
pipe between said coil and said trap and
adapted to convey the lightest hydrocarbons
into said heavy oil tank. _

0. An apparatus for-treating oil which

into, a ‘collection tank arranged for sald
still tank to drain into, draw-off pipes for
all of said tanks, a heavy oil tank, a second

70

7%

comprises a furnace, a heating coil therein,

an oil feed tank, means for forcing oil from.

said feed tank into said coil, a source of
steam supply communicating with. sald heat-
ing coil, a number of condensing tanks se-
rially connected to the outlet end of sa1d
coil, a condensing coil connected to sald
condensers, a gasolene separation tank com-
municating with said coil, a still tank com-

‘municating with said gasolene tank, a col-
lection tank communicating with said still

tank, and an outlet pipe leading from sald
said collection tank.
for treating oil which

10. An apparatus
heating coil therein,

comprises a furnace, a

of steam supply communicating with said
heating coil, a number of condensers serl-
ally connected to the outlet end of said coll,
a condensing coil connected to said con-

municating with said coil, a still tank com-
municating with said gasolene tank, a col-
lection tank communicating with said still
tank, and an outlet pipe leading from said

" condensing tanks to said collection tank, and
a reverse condenser for sald collection tank.

11. An apparatus for treating oil which
comprises a furnice, a long heating coil of
small and uniform section therein, said coil
being free from obstructions and abrupt an-
directly to the heat of the

furnace, means

number of con-

ing with said heating coil, a n
the outlet end

densers serially connected to

of said coil, a condensing coil connected to

said condensers, a gasolene separation tank

communicating with said coil, a still tank

communicating with said gasolene tank, a

forcing oil into said coil, a source

a gasolene separation tank -com-

for forcing oil into said -
coil, a source of steam supply communicag-

80

90

95

100

100

110

115

collection tank communicating with sald

“still tank, and an outlet pipe leading from

said condensers to said collection tank, and

a pump arrangéd to return oil irom the
collection tank to the heating coil.

12. An apparatus for treating oil which
comprises a furnace,

thereof, a
source of steam supply and a source of oil

supply communicating with said injector, a -

condensing tank communicating with the
outlet end of said coil, a condensing coil
communicating with said condensing tank, a
separation tank communicating with sald

& coil of continuous
‘pipe therein, an 1injector communicating
‘with said coil on the inlet side

126

125
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coﬂdénsinglcoil, a collection tank coinmuni—-.’_
~cating with said condensing tank and with.

sald separation tank, and a pump whose

- 1nlet side is connected to said collection tank

and whose delivery side is connected to

said source of oil supply. .
13. ‘An apparatus for treating oil ‘which

comprises a furnace, a coil of continuous
pipe therein, an injector communicating

with said coil on the inlet side thereof; a
source of steam supply and a source of oil

~ supply communicating with said injector,

15

20

25

30

30

 pipe at the upper part thereof communi-
cating with said condenser, a delivery pipe
tor said condenser and.a trap in said de-

livery .pipe, and an escape pipe between -
sald coll and said trap and adapted to con-

4(

condensing
~with the outlet end of said coil, a condens-

o1l receptacles provided therefor. -
45

a condensing tank communicating with the
~outlet end of said coil, a condensing coil
communicating with said condensing tank,

a separation tank communicating with said
condensing coil, a collection tank communi-

cating with said condensing tank and with -

sald separation tank, and a reverse con-
denser for said collection tank.

14. An apparatus for treating oil which

comprises a furnace, a coil of continuous
pipe therein, an injector communicating

with sald coil on the inlet side thereof, a

source of steam supply and a sourcé of oil
supply communicating with said injector,
tanks communicating serially

ing coil communicating with said condens-
Ing tanks, a separation tank communicating

with said condensing coil and having de-
livery and draw-off pipes, a still' tank ar-
ranged for said separator tank to- drain

into and means for heating said still tank,
a collection tank arranged for said still
tank to drain into, and a condenser for said
still tank, said still tank having an outlet

vey the lightest hydrocarbons into heavy

15. An apparatus for treating oil which

- comprises a furnace, a coil of continuous

50

a5

pipe: therein, an injector communicating

with said coil on the.inlet side thereof, a
source of steam supply -and a source of oil

supply communicating with said injector, a

condensing tank communicating with the
outlet end of saild coil, a condensing coil
communicating with said condensing tank;a
separation tank communicating, with said
‘condensing coil, a still tank arranged for

sald separator tank to draln into, a collec-

tion tank arranged for said still tank to
- drain 1nto, heavy oil receptacles, a condenser

1,166,083

coil having a delivery pipe,; 3 tmp' in said
delivery pipe, an escape pipe leading from
sald delivery pipe between said coil and said

16. An apparatus for-treating oil which
comprises a furnace, a coil of continuous

Pipe therein, an injector communicating

5
B8

trap andhpening into said heavy oil recep,
‘tacles. - ' L

0!

with said coil on the inlet side thereof, a
source of steam supply and a source of oil -

‘supply communicating with said injector, a
condensing tank communicating with the
outlet end of sald coil, ‘a condensing coil

7

communicating with said condensing tank,

a separation fank communicating with said

for said separator tank to drain into, a col-

and adapted to convey the
lightest hydrocarbons into heavy oil recep-
tacles provided therefor. - o

17. An apparatus for treating oil which

comprises a furnace, a coil of continuous pipe

‘therein, an injector communicating with said
“coil on the inlet side thereof, an oil supply
tank, an oil feed tank communicating with
‘said injector and a source of steam supply
communicating with said injector and with

said feed tank, condensing tanks comimunicat-
ing serially with the outlet end of said coil, a

- condensing coil communicating with said con-

densimng tanks, a separation tank communi-

- cating with said condensing coil and having

delivery and draw-off pipes, a still tank
arranged for said separator tank to drain

‘condensing coil, and a still tank arranged
74
lection tank arranged for said still tank to
drain into; a second condensing coil commu-
- nicating with said still tank and having .a
delivery pipe and a trap in said delivery
“ plpe, and ‘an escape pipe between said eoil
- and said trap

8(
85
90
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into and having a condenser in communica-

tion with the upper part thereof, a collection

tank arranged for said still tank and said

condensing tanks to drain into, and having
communication with said oil supply tank,
“sald condenser having a delivery pipe and a
trap 1n said delivery pipe, and an escape
pipe between said trap and said coil ar-
‘ranged to deliver the lightest hydrocarbons, |
and a pump whose inlet side communicates
~with said collection tank and whose delivery
- side communicates with said oil tank. -'
Signed at St. Liouis, Missouri,. this 11th

day of April, 1912. = |

_Witnesses: T
- Axueerr H. CrOISSANT,
M. A. SmrLTON.,  *

CHARLES J. GREENSTREET.
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