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To all whom it may concern: 
Be it known that 1, JOHN W. CoAs'r, J r., 

a citizen of the United States of America, a 
resident of Tulsa, in the county of Tulsa, 
State of Oklahoma, have invented certain 
new and useful Improvements in Apparatus 
for Treating Hydrocarbons, of which the 
following is a full, clear, and exact descrip— 
tion, reference being had to the accompany 
ing drawing, forming a part of this speci? 
cation. 
My invention relates to improvements in 

apparatus for treating hydrocarbons, and 
more particularly to means for condensing 
the high boiling point hydrocarbons passing 
from a still. The main object of the inven 
tion is to provide a simple means ‘whereby 
air can be very effectively utilized as a cool 
ing medium for the vapor. 

V In the preferred form of the invention, air 
is conducted through a collection of tubes in 
an air cooled condenser, so as to heat the 
air and create an induced draft in the tubes. 
The vapor is admitted to the condenser at 
a point near the hot discharge ends of the 
air tubes, and then de?ected back and forth 
across the outer faces of the tubes, the low 
boiling point hydrocarbons being dis~ 
charged, preferably in the form of vapor, 
from the relatively cool portion of the con 
denser. 

Figure I is a diagrammatical view of a 
cracking apparatus embodying the features 
of my invention. 

Fig. TI is an enlarged longitudinal sec 
tion of the air cooled condenser. , 

Fig. III-is an end view of the condenser. 
To illustrate the invention, 1 have shownv 

a cracking still 1 arranged above a heating 
chamber 2 and provided with a vapor pipe 
3 leading to an air cooled condenser A, 
wherein the high boiling point fractions are 
condensed. 11 designates a vapor pipe lead 
ing to a water cooled condensing coil_5, from 
which the. low boiling point product isre 
covered. 
The apparatus I-have shown is particu 

larly adapted for use in cracking high boil: 
ing point products of‘ distillation, such, for 
example, 

' from the“distillation of crude petroleum. 
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The substances to be treated are introduced 
into the still-in'any suitable manner, and 
any desired ressurec'an be obtained by reg 
ulating a va ve 6 in the vapor PlPQAt.‘ The 

as distillates or‘residues resulting. 

pressure in the still 1 and condenser A is 
preferably greater than 50 pounds per 
square inch, and the temperature of the con 
tents of the still preferably ranges from‘ 
about 600° F. to 800° F. The low boiling 
polnt fractions passing from the still ?ow 
through the vapor pipe 3, condenser A, 
vapor pipe 4: and then into the main con 
denser 5. The relatively high boiling point 
fractions are condensed in the condenser A, 
such fractions being either recovered as sep 
arate products, or returned to the still for 
further treatment, as will be presently de 
scribed. 
The condenser A comprises a large air 

cooled drum provided with a series of 
baffles 7, 8, 9, 10, 11 and 12, whereby it is 
divided into a series of condensing cham 
bers. The baf?es 8, 10 and 12 extend from 
the top to points near the bottom of the 
drum, and the baffles 9 and 11 extend from 
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the bottom to points near the top of the 
drum. A primary condensing chamber 13 
is formed between the baffle 9 and one end 
of the large drum; an intermediate con 
densing chamber 14: is formed between the 
ba?les 9 andll, a ?nal condensing chamber 
15 being formed between said baffle 11 and 
an end wall of the drum. ‘ . ' 

16 designates horizontal air conducting 
tubes extending from one end of the drum to 
the other and passing through the different 
ba?ies. A hot air ?ue 17 , extending up 
wardly from one, end of the condensing 
drum, is arranged to receive the heated air 
passing from the discharge ends of the 
tubes 16. The draft may be regulated by 
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adjusting a damper 18 in the hot air ?ue ' 
17 . Air, at atmospheric temperature, enters 
the tubes 16 as indicated by unfeathered ar 
rows at the right hand'end of FigII, and 
this air is heated as it ?ows through the hori 
zontal tubes, the hot air being discharged‘ 
into the ?ue 17 where it rises so as to create > i 
an induced draft in the horizontal tubes 
My object is to circulate the .vapor back 
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and forth across the outer faces of the ,hon- , 
zontal air conducting tubes and at the same 
time conduct the vapor from the hottest por 
tion of the condenser to the relatively cool 
end thereof where the‘ fresh air is admitted 
‘to the horizontal-tubes.v Thevapor passing 
from the pipe 3 enters the primary con 
densing chamber 13 nearthe hot discharge 
ends ofthe horizontal tubes 16, and flows 
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in the directions indicated by the feathered 3 
arrows in Fig. llL/ Iii/the primary con 
densing chamber 13,>the vapor ?ows up 
wardly and over the upper edge of the 
bal‘llev 7 , downwardly between the ba?les 7 
and 8, and then upwardly between the baiiles 
8 and 9. The vapor then escapes from the 
primary condensing chamber by passing 
over. the upper edge of the ba?ie 9, ?owing 
downwardlytbetween the blames 9 "and 10, 
and then upwardly between the battles 10 
and 11. The vapor passing over the upper 
edge of the ba?ie llr?owsdownwardly be 
tween the ba?les 11 and 12 and then 11p 
wardly to the vapor pipe 4: leading to‘the 
main condenser. . ' 

‘The horizontal air tubes are preferably 
. staggered, as shown in FigIllI, and they 

20 
serve as ba?ies for the vapor which'must 
?ow 7“back and vforth across these~ tubes in 
passing through the condensing drum. The 

. vapor is thus brought into contact with the 
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._ t0 the ‘cooling 

tubes a number of times and thoroughly sub 
jected to the cooling action of the air cur 
rents. 'The vapor circulates back and‘forth 
in the drum, but its general direction of 
movement is opposite to the direction of the 
air currents in the tubes 16., In other words, 
the vapor enters the drum near the discharge ‘ 
.ends of’the air tubes and‘ passes from the 
drum near the intake ends of'the air tubes. 
As a consequencathe vapor is ?rst subjected 

v action of the preheated air 
‘near the disc arge ends of the tubes, and 
?nally to the, relatively cool‘ portion of the. 
condenser near the intake ends of said tubes. 

‘ The last mentioned ‘portion of the condenser 
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is never subjected to the maximum ‘vapor 
temperature, and it is constantly cooled by 
the incomingair currentsat the intake ends 

ofthetubes. Y ' ' _‘ ‘Several desirable results are obtained by 

condensing the high boiling oint fractions‘ 
‘in this manner.- Avery e ective induced‘ 
draft is created in'the horizontal tubes by 
the rising current of hot air in the ?ue 17.. 
By de?ecting the vapor. back ‘and vforth 
across the outer faces of the staggered hori 
"Zontal'tiibes, all-of, the vapor is re eatedly . 
{brought into intimate contact with t e tubes’ 

' and such contact is maintained for a consid 
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erable period of time. It is also an advan 
' ' tage to'maintain the dischargecnd of the 

condenser in a relatively cool condition, as 
previously pointed out. The different con- 
densing chambers are maintained at diifer 
rent temperatures and the high boiling point '1 
‘fractions are condensed, either in the ri- ,’ 
_ _ _ _ cham, rs 

13 and 14‘ or in the, relatively cool ?nal con- _ 
.m‘ary or intermediate condensing 

.densing chamber. 15, near the intake ends 
of the air cooled tubes; The high boiling 
point fractions cannot escape to the vapor 

‘ mp \‘pe; leading I from the relatively 0001 con. 
dmsmgchamber ' ' . .' ~ 

harass?’ 

Thev staggered tubes 16 are preferably ar 
ranged closeto each other as shown in Fig. 
HI, and sincethe cylindrical wall of‘the 
drum is constantly‘ subjectedto the cooling 
action of the surrounding atmosphere, rela 70 

' tively wide vapor spaces may be formed be- " ' 
tween the collection of tubes and the sides >~_ 
of the drum. The condensate formed on the‘ ~:' ' 
tubes-in the upper portion of the drum, 
drop from one tube to another, and fall onto 
the bottom of the drum. The b'a?ies 9 and 
11 prevent this condensate from ?owing ‘ 
from one condensing. chamber to another. 

The'di?ierent'fractions condensed in the 
air cooled chambers 13, 14 and 15 will have 
a close range of boiling points, z'. 0., the 
gravity of the condensate in one condensing 
chamber will not be greatly different from 
the gravity ‘of the condensatein the next 
‘adjacent condensing chamber. For, ex 
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ample, condensate having a gravity of 34° _ 
B. may be recovered from the primary con 
densing chamber 13, while the condensate 
?owing from the condensing chambers 14: 
and 15 will be 40°13. and 50° B. respec 
tively. ‘ , . . ‘ ‘ 

,A discharge pipe .13’, leading from the 
bottom of the primary condensing chamber 
13, is connected to pipes 20, 21 and 22.‘ 14' 
designates .a discharge pipe leading from 
the intermediate condensing chamber 14 
and connected to the pipes 20, 21_ and 22; 
‘Theydischarge 'pipe- 15' leading from the 
?nal bondensing chamber v15 is also con 
nected to the pipes v2O, 21>and 22. Valves 
23, 24 and 25 may be regulated to control 
the ?ow of condensate from ‘the pipes 13’, 
Y14:’ and 15', to the pipes 20, 21 and 22. ‘The 

. pipe 20 leads to the still and thehigh boil 
l‘ ing .1 point condensate" may be returned 
{through this pipe for further treatment. 
‘The pipes‘21 and 22 lead to water cooled 
‘coils 26 and 27 .- The condensate may be 
discharged through these cooling coils and 
vrecoveredlas a Se ate product or products. 
A study of Fig. 
23, 254: and 25 and the pipes associated there 
with are soarranged that any of the frac 
tions condensed in the condenser A can-be 
either'r‘eturnedto thg. still, or discharged. 
through one of the water cooled coils and 
recovered as a separate product. When the 
apparatus is in service,*some of the valves 
are closed and the open Valves are regulated v 
to maintain the desired high pressure in the 
condenser A and still 1. A ' ‘ 

I_claim:'—__ v, . ' ‘I 

1. An air cooled‘ fractional condenser com 
prising a drum provided with baf?es ex 
tending from the top to points near the bot 
tom of the drum, ba?les extending from the 
bottom to'points near the ‘top of the drum ' 
so as to divide the drum into a series of Sue 
cessive fractional condensing chambers, in-‘ 

( dividual condensate conductors leading from 

will show that the valves 
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the respective condensing chambers, a col> 
lection of approximately horizontal air'con 
ducting tubes assing through said ba?ies 
and extending from one end of the drum to 
the other to serve as battles for the vapor in 
all of said condensing chambers, the con 
densing chamber near ,the discharge ends of 
said air conductin tubes‘ having a vapor 
inlet for the admission of vapor to the drum, 
the condensing chamber near the inlet ends 
of said air conducting tubes having a vapor 
outlet for the discharge of vapor from the 

' drum, said parts being so arranged that 
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vapor passing through said vapor inlet will 
flow back and forth across the outer faces 
of the air conducting tubes and at the same 
time How from one end of the drum to ‘the 
other in a general direction opposite to the 
direction of the air currents in said tubes, 
and a hot air ?ue arranged to receive the 
heated air passing from said tubes, said hot 
air ?ue being extended upwardly so that 
the hot air rising therein will create an in 
duced draft in said air conducting tubes. 

2. An air cooled condenser comprising a 
drum provided with ba?ies extending from 
the top to points near the bottom of the 
drum, baf?es extending from the bottom to 
points near the top of the drum sopas to 
divide the drum into a series of successive 
fractional condensing chambers, individual 
condensate conductors extending down 
wardly-from the bottom of said drum and 
communicating with the respective condens 
ing chambers, so as to separately deliver the 

3 

vdi?erent fractions from said drum, a col 
lection of approximately horizontal stag- v 
gered air conducting tubes passing through." 
said baffles and extending from one end ov 
the drum to the other to serve as staggered 
ba?les for the vapor in all of said condens 
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ing chambers, said tubes being close to each . 
other and relatively Wide vapor spaces be 
ing formed between the collection of tubes‘ 
and the sides of the drum, the condensing 
chamber near the discharge ends of said air 
conducting tubes£having a vapor inlet for 
the admission of vapor to the drum, the con 
densing chamber near the inlet ends of said 
air conducting tubes having a vapor outlet 
for the discharge of vapor from the drum, 
said parts being 50 arranged that vapor 
passing through said vapor inlet will ?ow 
back and forth across the outer faces of the 
air conducting tubes and at the same time 
?ovv from one end of the drum to the other 
in a general direction opposite to the direc‘ 
.tion of the air currents in said tubes, a hot 
air flue arranged to receive the heated air 
passing from the discharge ends /of said 
tubes, said hot air'?ue being extended up 
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warilly from an end of the drum so that ‘ 
the hot air rising in the ?ue will create an 
induced draft in the approximately hori 
zontal air conducting tubes, and a damper 
for regulating the draft in said hot air ?ue. 
In testimony that I claim the foregoing l 

hereunto ai?x my signature“ ' - 

JOHN W. coasr, JR” 
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