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Patented June 19, 1923.

4

1'0 all whom it may concern :

MAN, a citizen of the United States of

America, and resident of the city of Balti-

more, State of Maryland, have invented cer-
tain new and uvseful Improvements in Ap-
paratus for Cracking Oils, of which the fol-
lowing is a specification. A
This invention relates to the cracking of
oils, an 1mportant feature being a method of

- and apparatus for maintaining a predeter-

20

mined constant or otherwise predetermined

temperature of the vapors and gases given

off when the o1l is heated, the oil in the stil]

n e -

- UNITED STATES PATENT OFFICE.

- Beit known that I, Wirniam B. D. Pexnr-

being at the same time preferably main-
~ tamned at a substantially constant or regu-
lated temperature. This cracking is done

most eficiently under pressure. The object
1s to obtain a product of uniform volatility
and uniform purity regarding its freedom
from heavier oils, and otherwise, to obtain

- the more valuable products in the greatest

1<
:U{

quantity at the lowest cost and to reduce the
waste. - | -

~ In connection with the .CI'ELCLIiIlg of oils for
the purpose of turning kerosene and like hy-

drocarbons into the lighter hydrocarbons, it

_is found that while a portion of the oil is

o)

T
- 1

40

45

changed to a light hydrocarbon, the vapor

given off from the oil also includes a quan-

tity of heavier oil which is not cracked but
merely vaporized. Part of this heavier oil
thus vaporized is condensed almost as soon
as 1t leaves the liquid and the condensation
continues throughout the passage of the va-

“por to the condenser where the lighter prod-

ucts are reduced to a liquid for further treat-
ment or transportation. -

1t 1s understood that all such lighter oils,

as gasoline, are In fact mixtures of various

hyvdrocarbons, the heavier ones being soluble
in the lighter.. These components are vapor-
1zed and hence condensed from their vapors

- at cifferent temnperatures, the heavier hydro-

carbous, meaning the less volatile ones, being
vaporized and condensed at the higher tem-

~peratures. The volatility of the final prod-

nict of the cracking is therefore to a large de-

gree dependent on the temperature at which

the gases or vapors given off from the heated
o1l pass to the stillhead, as well as on the
temperature of the still. This fact seems to

~ have been given very little attention in the

55

‘past, the apparatus used being in most in-

stances dependent on cooling of the vapors
py air drafts and the like. Such tempera-
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ture regulation cannot be accomplished with
any degree of regularity. As variations in
temperature of the vapors give very con-
siderable variations in the composition and
volatility of the product obtained at the
conclusion, the products of cracking have
never been and cannot with the apparatus in
use be made uniform as to volatility.

The object of this invention is to provide
regulation whereby predetermined and con-
stant temperature of these vapors can be
reached and maintained which, with regula-
tion of still temperatures and pressures, ete.,
resilts 1 a uniform and constant product,
and particularly in a greatly increased pro-
duction of volatile liquid or gasoline. This
regulation as to vapor temperature is accom-
phished in the present instance by subjecting
the passing current of hydrocarbon vapors

60

65

70

75

and gases to the action of a heat-carrying

vehicle by which means a regulated amount

of heat is abstracted from, or, if necessary,
‘added to the vapors. T |

In the form of apparatus in connéction
with -which this invention has been de-
veloped, I use a coil of pipe in the path of
vapor through which a fluid having a
clefinite thermal capacity, 1. e., in controlled
quantities and at controlled temperatures, is
passed. 'This may be water, steam or other
hquid or vapor at a temperature such that
the hydrocarbon vapors coming from the
material being cracked and coming in con-
tact with the outside of the pipes contain-
ing the said fluid will bring such hydrocar-

“bon vapors to a predetermined temperature.

T'his temperature is ordinarily so chosen that
the heavier hydrocarbons up to a certain
standard are condensed, separating them
from the vapors of the lighter hydrocar-
bons whereby the latter are obtained at a
predetermined volatility and purity.

The fluid heat vehicle may be supplied
from a single source in regulated quantities
the quantity being automatically controlled
by a thermostat which may be in the path
of the gases, or fluid from two sources under
different thermal conditions may be used,
the temperature and quantity of the fluids
Trom the respective sources being controlled
by a thermostatic apparatus exposed to the
temperature of the gases and vapors. The
thermostat may in either case be actuated
by temperatures directly related to those of
the gas 1nstead of direct exposure to the
gases. In the present instance, I use either

80
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wet steam or any .convenient fluid from one

“souree in regulated quantities, or steam from

two sources under different the1mal condi-

tions, mixed in proportions determined by
a thelmoetatr(, apparatus exposed to the
‘temperature of the gases and vapors being

treated, or to tempelatmes propertlonate

| to those of the Vapors.

10)

In the accompanying dr awmg I heve illus-
trated an apparatus embodying my inven-
tion so far as it is related to the app
the apparatus indicated being also one by

. nmreans of Wthh my proeess man, be put mtO

15

| 1111

eperatmn
Figure 1 is a vertical section threugh the
apparatue, the same being distorted for con-

venlence in bringing out the features Whlch-

it is desired to 1llustrate.
Figure 2 is a similar view showing a mod
1ﬁed “form of stillhead temperature control-
apparatus.
The apparatus, as *.Jl()wn consists of

dosed tank or still 1 contmnmﬂ' the hy dro-

- whence 1t may

()

~ the o1l temperature 1s most eeeﬂy aCCoMmi=
plished and so best adapted to nuse with my

4

carbon; kerosene ‘or the like, ’[0 be tleated
Prefembly a supply of 0il is maintained
entering through the supply pipe at 2 and
the lmvaporwed liquid or residue being led
out of the still at the discharge 0r1ffce 3
‘be led to another still or
brought back. aﬂ'em into the present still or
retained for various uses in the arts.

In the form of the apparatus dlse] osed,
the hydrocarbon to be cracked is hmted
from within in substantially the manner

Tllustr ated In my Petent No. 766 841. This

is the form of still in which rurulatlon of

method of ren'uhtmg vapor temperatures
which 1s claimed in combination with regu-
lation of the o1l tempmetmee and still pres-
sures as well as sepa mtely and T woitlld have
it understood that all the heating by steam
herein illustrated and veferred to is intended

to be accomplished without the production

of high pressures along the general lines of
the disclosure in said Patent No. 766 841,

~ In the present instance the steam Sv‘atem for

M)

o from the supply pipe S.
body of the still or tank, T have shown up-

- 60

heating the still consists of parallel headers
5 at the top and 6 at the bottom of the still,
the same being connected by pipes 7 and the
endt header 5’ dt tho top receiving the steam

right baflles 9 dlternatehr placed, the first
one bemg spaced up from the bottom, the

sbecond e\tendmn* down mto contact w1th the

bottom .of the tank and being spaced down-
ward considerably from the top and so on,

haltemately throufrh the tank or still, all be-

ing so arranged as to cause the hvdromrhon_

Ibe]ntr cracked to circulate in contact with

‘the-headers and connecting pipes.-

For this
purpose the headers are plaeed each near

the tep or bottom of a corresponding bafie.

aratus,

_cepamty 1s passed.

Transverse to the

1,459,‘,5-15 -

Fhe cold oil when introduced is fivst bmughb B -

into contact with the steam abouf to leave -

the still and therefore at the lowest tem-

perature and passes forward as 1t becomes
hotter into contact with steam of a higher
‘and higher temperature as the point of in-
troduction of tile steam_at the header 5’,

just over the pomt o1 e}ﬂt of the re51due, 1s .

appl ‘oached.

Steam at a 1egrllated temperature 18 su:p T

plied to the heacder 5 as follows: The pipes
11 and 12 earry each a supply of steam,

oneé at a high temperature and the other at

a eomparatwely low temperature, one bhe-
ing if desired, superheated and the other
wet, or if found ¢

esirable other fluids sup-

8

bhed from two sources under different ther-

nal conditions may bé¢ used. In the present

instance we will refer to the pipe 11 as the
superheated steam. pipe and 12 as the wet

steam pipe. Steam 18 led from these two

14 controlled by the valve system 15 indi-

cated herein and more fully llluetrated in

my Patent No. 902,600.

This Vﬂve System 15 W1th the electrlc flp -
a thermo-

erating means is controlled by
static element 16 shown in the form of an
air bulb inserted in a pipe 8 and connected
to a U-shaped tube 17 contaning mereur
with a central terminal 18 in the tube whlef/

~ sources to the supply pipe 8 by pipes 13 and

"y

05

8 always 1 contact with the mercury, and

two terminals 19 and 20 eleo 1n the tube bt

so arranged that only one is in contact with

the mercury, and hence in circuit, at a time.
These are in contact respectively for the for-

160

ward and reverse operation of the electric

means asctuatin
one valve and ¢
as the mercury moves back and forth in re-

‘the valve system to open

sponse to the expansioh and contraction of
the air effected by the changes of tempel a-

ture of the fluid in the pipe 8,
I"rom the still 1, the vapors and gases pass
into the stlllhead 921 or otherwise | ito con-

ose the other and vice ver sa,

1 03

116

tact with the pipe, coil or other heat trans-

ferring member through which a fluid hav-

g a pledetermmed or Iefruhted thermal

the vaporized material or vapor and gases

The ob]eot 1s to bring

to a predetermined temperiture whereby the

less volatile constituents are condernsed and
thus separated from the volatile product;

or the greatest quantity of products
of the deelred volatihity 1s etherw1se
obtained. This 1s accomplished by bringing

the vapors and gases to a
regtilable tempereture
is thus rendered uniform and its volatility

controlled. As the value of the product de-
pends on the néarest possible apprmch to

100

predetermined
The volatile product

the desired VO]&tllltY, to have a known and

definite value;

made uniform in this respecdt.

- The coil 29 is supplied Wlth ﬂuid ple{el-

1.., must be controlled and

150
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- ably wet steam, at a temperature lower than .
that of the petroleum vapors and gases in

the still, the steam being taken from one
or two sources. In the latter case the tem-

perature variation of either can be corrected

by the other. The valve system is controlied

by a thermal element 24 in the path of the

vapor or otherwise so placed as to be affect-

ed by temperatures nearly proportionate to

those of the vapor. The thermostat may be

~sinilar to that described in connection with
. the petroleum still herein and of the type

“air bulb 25 connected by

20

shown and described in my Patents Nos,

902,600 or 933,577, one connection 23 to the
15

superheated steam being permanently closed
by the gate valve 23" if wet steam only is
used. The thermal element 24 consists of an
a tube 26 with a

- closed U-shaped tube 27 containine mercury
| & 3

having one electric terminal constantly in
contact with the mercury and two terminals

8o arranged that the mercury shifts from

25

- 30

contact with the one to contact with the other

as the temperature of the bulb 25 changes.
1The contacts are suitably connected by wires
28 with the motor element 29 of the valve
system indicated at 80, being preferably a

substantial duplicate of the system shown in
the above-recited patents so the valve motor
reverses as the temperature reaches a fixed

~ lIimit. The valve system 80 may be so ad-

35

justed that the valves 81 and 32 are opened
and closed to the necessary degree and at the
necessary intervals to give a predetermined

temperature and flow of the resulting mixed

fluid regulated according to the temperature
ot the gases, or as stated, the valve 28’ may

~ be closed and the thermostatic apparatus 30

regulating the opening of the valve 32 to

~the wet steam, the desired cooling effect, the

- same varying almost dirvectly with the

amount of steam admitted per unit of time,
will result. T

In the operation of the system, steam sup-
plied to the coil 22 from the valve system
30, passes through the coil becoming to some
degree superheated by the heat extracted

~ from the hydrocarbon vapor and oas and 1s

then returned by pipe 34 to the steam Sup-

ply pipe 8 leading to the still. This pipe
comes 1nto the pipe 8 at a point between the

valve system 15 where the superheated and
- wet steam are mixed and the still itself, and

also between this valve system and the point
where the thermostatic element 16 is located.
The superheated steam supplied in this way
1s wholly insufficient to supply the still and
in order that constant flow through the coil

- 22 may be maintained, this is run directly

into the still system in this way independ-
ently of the valve system 15, though its pres-
ence and effect on the system is communi-

- cated to the valves by the thermostatic ele-

85

ment 16. Both the thermostatic elements

16 and 25 ‘have immediately adjacent to

8

them suitable thermometers 36 and 37 which

serve to indicate the temperature at which
the thermostats are operating and to show
at once the change in the condition of the
system 11 the automatic valve actuating
means should be in any way disabled and
tall to operate. From the dome over the

stillhead or by any suitable path, the oil va-

pors are led by a pipe 38 to a condenser 39
and thence to a suitable closed container 40

a

sure 1n the still, the pressure in the still due

‘to the permanent gases formed being regu-
lated by any suitable pressure regulator 53.

Such a regulator may consist of a pressure
gauge 60 of any suitable type operating on

the bent tube, diaphragm or other accepted
principle. The indicating hand 61 being

under pressure, corresponding to the pres-

80

connected to a suitable source of electricity

62 which is also connected to a motor 63 op-

~erating a valve 64 by means of a gear 65 to

the motor shaft and valve stem or in any
other suitable manner, two adjustable con-
tacts 67 and 68 on the dial of the pressure
gauge being connected to opposite terminals
of the motor armature, the contact of the
hand or indicating head 61 with one termi-

nal 67 connecting the motor up to give for-

ward rotation and contact with the other

terminal 68 giving reverse rotation, the for-
ward rotation tending to close the valve and

the reverse rotation to open it so that when
the pressure rises above a predetermined
limit, the valve is opened and when it drops
below a likewise predetermined limit, the
valve is closed so that the
up. A pipe 69 in which the valve 64 ig lo-

pressure builds

90
05

100

cated, leads to a gasometer or to a furnace

whereby the permanent gas, which it will

‘be understood collects in the condenser, 1s

suitably stored or disposed of.” The elec-
trical diagram shown 1s purely theoretical,
1t beling understood that the necessary re-

lays and eluborations, as the field circuits,

etc., can be supplied by anyone skilled in the
electrical arts. They are also shown in de-
tail in the patents referred to in this case.
Means is also provided for regulating the
level of the oll in the still, the same being

shown in the form of a float 70 on a lever

71 pivoted at 72 on a bracket 73, the lever

105

110

71 having the arm 74 on the opposite side

of the pivot 72 from the float 70, pivoted at
(5 to swing transversely. This pivoted arm
74 which is of conducting material travels
in a vertically placed cam path 7 6 having
conducting or contact portions 77 and 77’ on
one side, 1. e., the downward stroke which
corresponds to the pumping or upward
stroke of the float, and non-conducting or

120

125

insulated portions 78 on the other side, the

latter including a leaf spring 79 at the top

of the upward path travelled by the tail of

the lever as the float drops to the lowest oil
level by which the tail of the lever 74 or fol-

130 .



I _lewer is preesed against the contact portlon
- of the cam and started on the pumpling or

ber 7.

10

contact portion of the traverse.

spring en a pivot 75 by which 1t 1s pressed
into contact with the centl al contact mem-

" ineludes a float and a pump with means

L IE

. herlmntal
20
 to swing. laterally.

2B

“actuated by the float to control the opera-
_ che level of
- the liguid in. the still. More specifically, the
 float. 18 ‘mounted on o pivoted lever, 't

pivet on Whlcl} the lever is mounted bei ne’
The tail of the lever beyond the
‘pivotis jointed or hinged on a vertical pivot
This. pivot carries a-
cam- follower which moves around the cam
path as the float moves up ¢ and down.
leaf springs conduct the follower past the

tion of the pump fo maintain |

high and low points of the cam and pre-

vent it from reversing.. Certain ]Je}:tlene of

‘the cam path are made conducting so that

“the pump operates from' the 1110*11 point of

s at the top level.
Jevel of the lignid receding tow
point, the follower is .out of conte< t and no
The cam ar-

45

- et(}ppmﬂ'_ and starting of the pump.
- vides a (‘ompamtwely wide margin of reg-
| Uldtl()l'l | .
In thlS W‘.LY the 011 level is kept ‘lhOV o
fixed predetermmed point and between two.
~predetermined points by the pump 80 which
“mavy.be electrically driven or merely electri-

40

Bt

50

85

the .cam, 1. e., corresponding to the low

pom’r ef the float, to the low point of the:
the follower when the ﬂefLL--

cam reached by
As the float drops, th

pumping action takes place.
rangement 1s provided to prevent con! tinual
1t pro-

11]3? controlled through the wires 81 and 82

_.1eedmcr to a source of electricity 83.;111(]
- to the p

wot 72 of the (*ontfl,et members 77

and 777,

irm'llly driven variety. Such contact

dmfrmmmatle . L
“Trom the Ieeephe’le 40 the eondensed

hvdmra,rbon 1s drawn off n any siiitable

manner by way of the delivery outlet 41.
T have thus outlined an apparatus an

- process by means of which the vapors fmd'

gases. thrown off from petroleum oil, as

o ]{GI osene, in cracking are brought to a uni-

form temperature eondenemﬂ‘ and. séparat-
from the volatile Jroduete the less

'."voletlle elements and crettmfr a product of

~a uniform standard of VOL‘LtllltV
scribed, this is accomplished by brmmng the
a,pm mto heat exchanﬂmg relatlon Wlﬂl a

a5

As de-

‘refer-

ably, the pivoted tail 74 of the lever is pro-
vided with a spring which. may be a spiral m

-Lﬂﬂ

This spring also serves to carry the
tail of the lever free of the contacting mem-
bers at the bottom of the path and stop the
‘pump and bring it into the upward path.

The eubst{mee of this mechanism is that it

Bs ee'u] thmn means.

the

The

rard he low.

~ the
flemed and eolleeted the vapors of the,
heavier oils being 1et111ned to the hqulcl and

The pump shown is of the elec-
; mak-

“ing and breaking devices as are deemed nec--
essary, meludmrr relay circuits, etc., may be
' prowded the shewmcr at th],s ]’)emt being

1,459,515

'_ﬂuid heat 'Vehiele-ef such thermal 'calje;city"

per unit of time, 1. e., quantity and thermal
condition as related. to the gases and vapors,
the said quantity per unit “of time or ther-

mal condition being automatically regulated
according to he temperature of the “result-
“and vapors, as to extract from
-. theee oases a suﬁlelent amount of heat to
bring them to the desired uniform tempera-

ASESs

ture. T Le

by varying the quantity of the heat vehicle,

inereasing the quantity the more the heat to

quantity of the heat vehicle, 7
which is usually wet steam, is automatically
regulated, as already pomied out, the regu-
.-_L.;mon dependmn‘ on the tempereture of
the gases after they have pessed the heat
Under normal conditions

70

75

be ahstmeted all the necessary regulation. .

can be obtamed_ but in order to raise the
temperature of thlS heat vehicle when neces-

heat or imparting heat, I have
second source of heat earrymfr

86
sary and vary its capacity for takmg up.

{Fmﬂded q
uld which .

may bhe 111t0111‘1t1(*a1]V connected to the coil

to be delivered in the necessary quantity
whenever

‘the tempel ature in the dome at
the bulb 25 is such as to require it.

The apparatus and method so far de-.._
scribed are depenﬂent on the cracking of
the oils by heating in the llquld form nnder'f.

pressure, the pressure serving to keep a

large proportion of the hydr ocarbons liquid
'_1111:1] they reach a cracking temperature,
the principal. function of the stilthead coil
heing to cool the yapors to a uniform tem-

peratme at which the vapors of the heavier
oils will be condensed and thus separated

90

100

from the permanent gases and the vapors of -

lighter o1ls, Whleh latter are later con-

reheated.
It 1s f mmd th‘Lt SOmMe ef the

ficult fe crack them nunless they
ed while in the form of vapor.

can be heat-

pose of separating the vapors of the less

volatile hydrocarbons by condensation, and
jncludes in addition a heating element in -

the stillhead for heating these vapors and
emckmcr the hy dro-carbens above referred to

| oils Whl(‘h -
are available for cracking consist 1. pfu‘t of
hydrocarbons which vaporize even at high
- pressures at. temperatures well helow their
cracking temuperature so that it 1s very dif-

Th]q hedt -
ing may be accomplished 1n the .«.Lppftratue‘
ehewn in Figure 1 by using the coil 22 as a
heating uwte‘Ld of a 00011110' element and
the eeneeetmne shown in Flmu*e 1 are so ar-
ranged that this em be done by mere ad-
_ ]ustmen’r of the valve controlling epparetue
“to a higher temperature, as descml:)ed In the
P atente on this subject herein cited.

" In Figure 2 T have shown an epparetue-
_Wthh retains the means for cooling the va-
pors to a uniform temperature for “the pur- -

3 1.1.0

L
120
125

130
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ing elements or preferably, =
ment 90 and a cooling element 91 1n the

1,459,515 . 8

as having a tendency to vaporize at tempem—-'
ures below the cracking temperatures of

To this end,
of heat- -exchang-

hewtmw ele—

these particular hydrocalbom
I have shown a plurality

stillhead, these two elements being prefer-
ably so fu‘rano ed that the vapors in passing
through the stlllhea,d come frst 1n contacb

with f*he heatmﬂ‘ and then with the cooling

clement. T hese are shown each m the form
of a coil of pipe though they may of course

~be variously m*ranoed conmstuw of ‘a plu-

15

LD
<

4

e
(=9}

a0
- perature of the coil 91, first heating the va-

pipe 93 hw ng a thermostatically

‘the other coil.
sible by merely adjusting the thermostats in

rality of headers with 2 oria of pipes, or
they may be m any cenvenient and economi-

-r‘al form. The 000111‘10 element or coil 91

m the present instance is connected to a
source of wet steam 92 by a pipe 93, the

valve 94 oper ated by electric means 95 in-
cluding a motor connected to a mercury
tube 96 with a thermostat bulb 97 in the
path of the hydrocarbon gases from the
still, this control and

coll 22 in Figure 1, except that the super-
heated. steam pipe 2 % which may e %hdb oif
in Figure 1 is omitted from Figure 2, the
retirn pipe 34 being arranged as in fm

ure 1 to lead the Stemn to the pipe 8 which
~ supplies the still, or
posed of in any con: fe,nie"it and economical

~bemng otherwise dls-

manner. The other heat transfer element
or heating element 90 is controlled somewhat
sumlalhr to the coil 22 in ¥igure 1, 1. e.,
there 1s a pipe 98 to the wet steam source

92 and a pi pe 99 to the dry or superheated
steam source 100,
a T 101 from which a pipe 102 leads Lo

The p1pes are ]omed in

the coil 90.  The PLPQS 98 and 99 respe
tively are controlled by valves 103 and 10&

“operated by electric means 105 according to
~my patents already’
connected by wires 106 to the U tuLe 107
-cmlnec,md to the thermestat bulb 108 in the

cited, the same beuw

steam pipe 102 just before it enters the coil.
By proper adjustment of this apparatus,
steam at a predetermined constant tempera-

ure 1s suppued to the coil 90, the bulb 108
being, if desired, either in the inlet pipe 102

or the outlet plpe 109. The latter leads

to the pipe 8 as does the return pipe from
In this way, it is made pos-

accorcdance with the theory ol operation of

these cevices as described in my above-re-

cited patents to give the desired tempera-
tures of the respective coils 90 and 91 when
the vapors passing through the stillhead

~will be first sub]ected to the high tempera-

ture of the coil 90 and then to the low tem-

pors so that they are sub]ected to the neces-

sary cracking temperature and then cooling
“them so tha,t the remmmng vapors of the

conty oﬂed |

connections being

wbshmmlly simiiar to that of the welmtr

the form of

ing the same, means for
t ensfcy of the heat applied within prer’letel- |

tion of the oil v

leaving as the condensable portion of the
nixed vapor and gas goinz over to the

still only the vapors of the more volatile’
hydrocarbons.

Apparatus resembling in a General way
the forms hevein described may ho*’vever be
utilized to obtain any desired result 111 this
connection, whether the ohject be to obtain

a greater percentage of wvolatile 11(1111d S
‘near as possble of uniform

volatility or
to obtain ‘the uniform non-volatile products,
very volatile liquids or permanent gases, but

~the main object at the p‘resent time is to
‘obtain the greatest amount of volatile ligquid

less volatile hydrocarbons are condensed

70

75

80

of as near as possible un L*'mm volatility

Whmﬂ can be used as ﬁasolme

I have thus descmbed 1y invention

specifically and in detail in order that its

nature and operation may be fully under-
stood ; however, the specific terms herein are

used deser puvely rather than 1n their limit-
1ing sense and the scope of the invention is

Jefined in the claims. W hat 1 claim and
desire to secure by Letters Patent is:
1. In an apparatus for cracking oils under

pressure, a closed container for the o1l,
means for ‘heating the same, a condensu,
means for 1&1(11110' the gas and vapor from

the heated 011 to the conden&er' means 1n
2 steam coil for brmﬂmg the
oases and vapors as they pass from the con-
tainer to a unitorrn predetermined tem-
perature, means for supplying steam, and
shermostaum nieans actuated in corruspond

ence to the variations in temperature of the

oases which have been in heat exchanging
relation with the 0011 to control the passage
of steam: to the coil.

2. In an flpmra,tuc* ror cracking oils, a
¢105ed container for the o1l, means fm ]lﬂ‘lt-
eﬁ‘uhtmn the 1n-

minejd Timits, means for leading the gas and

-apor from the heated oil, means for bring-
ing the gases and vapors passing from the
011 to a uniform
ture and thus rendermo the condensate of
unitorm volatility by (,ondensmo* at  this
temperature the ve apors ¢f the heavier oils

and thereby ¢ pf'smuno them from the

oil, a wvalve controllmo the supply, and.
thermostatic means controlled by tempera-
tures corresponding to the thelmal condi-
vapor and gas, the thermo-
static means being connected to the steam

'Vfﬂve to control uhe same.

3. In an %ppqratus for crackmg oils, a

_closed container ior the oil, means for heat-

mg the same, means for reo*ula,tmo- the in-

precs etermined tempetra-
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_-vohmle ploducts of the cracking consist-

1ng of a steam coil in contact with which
the vapors are passed, means for supplying
‘wet steam to the coil below the temperature

of the vapors and gases coming from the
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”tenblty of the he"lt apphed Wlth]ll predeter—
~mined limits, said means being 1n the form

~of steam plpes in the liquid and a thermo-
‘static regulator controlhing the steam sup-
ply, means for leading the oas and vapor
from the heated o1l, means for bringing the
gases and vapors
~a uniform predetermined . temperature

passing from the o1l to
and

thus rendering the condensate of uniform

‘volatility by condensmw at this temperature
~the vapors of the heavier oils and thereby

separating them drom the volatile products
of the cracking consisting of a steam «coil

'in contact wﬁh which the vapors are ;passed,

means for

- eases coming from the o1l, a valve control-

1)

ling the. supp]v, and-: t]mrmostatlc means con-

- trolled by temperatures corresponding to

the thermal condition ot the oil v
‘eas, the thermostatic meang being: connected

vapor “and

. to the steam wﬂw to-control. the game.

Lo,
-l

4. In a still for crackingioils under pre%-;

sure, steam passatres for heatmg the -still
95 from within, means for introducing oil,
- passing 1t thmlwh the still and removing
the hiquid remdue from -the still, i()rmmfr-
a cireulating system for the .oil- and a cir-
culating qystem for the steam, the two be-
- Ing ‘In -reverse relation so that the enter-
ing steam is brought into heat-exchanging

- -_-rela’rmn with the hot residue whwh 18 leav-

o mto contact with the steam at

S 11

ing the still and the entering oil 1s brought
the IOWE‘St
temperature .as it 1s ‘about to leave the still

~ with corresponding -intermediate contacts
of ‘the two circulations and baffles -in the

40

still, .some being spaced from the bottom 1
and the others “from the top of the still,
leaving a space for the oil. to

‘baffle .and under the next, the steam pipes
“being substantially pamllel to the battles and

tmnsvelse to the o1l current which .is .de-

© flected contnumlly from top to bottom of
; '. the still. |

5. In a %tlll for crackmg 01ls under pres-

. -._-*_sure ‘means -for supplying steam to heat

~ the. 011 from -within with pipes for distri-
buting the same through the oil, means for

- 50

supplymo' oil and removing ‘the liquid
residue from the still, baffle plates for eon-

trolling the direction of circulation of the
- oily ‘each’ baflle plate termipnating in the vi-
: '““(,,mlty of a qteam plpe formmw two cu'cu-

: -

denser,

_ supplying wet steam to the coil
-~ below the temperature of the vapors and

steam-

OW over one

1,459,515

baflles being :arranged to keep the mterme-

chate portions of the: twocir culatmns m cor-

responding contact. - |
6. In an_ thpparatus for CI'ﬂCkII}ﬂ' m]s
means for heating the oil.a; cendenaer me.-mq

for leading the gas and vapor to the con-
“.subjecting the vapors as.
they pass to the f_,orlden ser-to a substantially
uniform high temperzture, means for later .
bringing - them +to a %ll1)‘~tdllthlﬂV uniform
Jower temperatme said means being in the =
two sources of

means fo:

form :of -two stmm units,
supply at dlﬁ(‘lent tempemture
th(‘]‘HlOStat]C means for

‘maintaining -one
unit at a constant high tempelature and
thermostatic means af-tua,ted 1n -correspond- -
ence with the variations in temperature .of
‘the gases to control ithe passage of steam to

'latlnh yqtems in reverse. relation, the hotﬁ_ 55
liquid resicdue just before 1t 1s. removed from
‘the still (-ﬁmmw in contact with the entering
steam and t‘he ontering o1l coming m eon-'
tact with the steam at the lowest tempera-

tures when 1t is:about to ;leave the still, -the 60

() o

the 'second unit, ‘bringing the Vapors ‘to &

Pt edetermmed lower temperature _
In an apparatus for cmckmo‘ 0115..

closed container .for -the oils, means in the:f' A
form .of steam -pipes submerged in the oil
the same, thermostatic means
for keeping 'the temperaturejofsald_ steam
pipes at .a predetermined -normal, .a con-
denser, means for leading the gases and va--
pors from the oil toward the ‘condenser,

for heatm o

means for controlling ‘the .temperature of

the gases as they pass “to the. condenser, said
means being in- the form-of steam passmras' T

00

in contact with the gases, :means for sup- -

plying steam to said ‘passages, means for
controlling the supply of steam to:said pas-
sages, sald means being controlled by :the
temperature of the gases -and vapors after
they have been in -contact with -the said
steam. passages, and means for controlhng -
~ the pressure in the system, consisting of an
outlet passage for-the permanent, gases and

100

a ;pressure I'EG'U].&tOI oorltrolhncr the salcl. |

passage. .
- Signed by me at Baltlmore Maryland thls,
9th day of

arch, 1917.

| WILLIAM B D PENNIMAN
W'ltnesses

- JOoHN M REHBERGER

MARY (. LANAHAN

- -
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