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This application is a continuation-in-part of 
my earlier application Serial No. 707,803, filed 
January 22, 1934, and now Patent No. 2,075,344. 
The invention relates to and comprises im 

provements in and applicable to the practice of 
the art of mixing or contacting matter in a 
gaseous condition and Swift motion or flow with 
matter in a liquid phase, as required to modify 
One or both; for example, as in the fractionation 
of hot petroleum vapor and in the progressive 
condensation of vapors generally. Concurrently 
the invention relates to and comprises improve 
ments in the art of and means for progressively 
and abruptly separating the products of such 
admixture, to the end that each product thereof 
shall be discharged in the condition best suiting 
it to immediate use or further treatment. 
This invention is specially concerned with the 

fractionation of petroleum, and its primary ob 
ject is to accomplish that operation in a con 
tinuous manner, within less space than usual, 
and with little expenditure of energy; and, in 
general, to obtain the required results in better 
degree, with greater certainty, more quickly and 
more economically than hitherto possible, and, 
by means of apparatus of simplified form and 
low cost, capable of accurate and easy control, 
and readily made automatic. 
AS well known, petroleum, when heated and 

vaporized at high temperature, may be divided 
into a Very great number of distinguishably dif 
ferent parts or fractions; which, by condensa 
tion, may be presented as liquids having different 
characteristic temperatures. In practice, the 
number of such fractions or “cuts' is limited, 
each commercial fraction comprising a group 
of possible inter-fractions; i. e., each fraction 
being capable of refractionation. Thus it is 
possible to extract from hot petroleum vapor a 

... heavy, high temperature commercial product or 
condensate, such as lubricating oil; and, then 
successively lighter products, as and when the 
temperature of the remaining vapor in the stream 
is sequentially reduced. 

Necessarily, such process, termed “fractiona 
tion,' is practiced in successive stages and hither 
to has suffered from the slowneSS With which it 
has been practiced and from the pollution of 
each product by the seemingly unavoidable en 
trainment of heavier condensate from the pre 
ceding stage or stages. 

It is not difficult to heat and vaporize the start 
ing petroleum, but that having been done, it 
becomes necessary to arbitrarily lower the tem 
perature of the vapor by stages, a matter of real 

(C. 96-94) 
difficulty. As an aid in that procedure it has 
been customary to limit the hot vapor to vertical 
ascent and to introduce into the ascending strealin. 
a large Volume of oil of lighter character (more 
readily Vaporized) than the next lightest, fraction 
to be taken from the vapor stream. . 
The Cooler oil accepts heat from the ascending 

Vapor, Serving to reduce the temperature of the 
latter while being itself vaporized; a matter of 
heat eXchange. As a rule, the supplied iquid 
comprises the larger part of the lightest fraction 
produced by the same or like process; hence the 
term “reflux' usually applied thereto. 
The reflux liquid falls from stage to stage 

Within the ascending stream of hot vapor and 
is constantly increased in density, each higher 
Stage of admixture Supplying a composite con 
densate to serve as the condensing medium in 
the next lower Stage. Temperature changes are 
Small and usually it is necessary to group the 
Stages and to take the commercial product from 
the lowest stage of each Said group. As should 
be apparent, under Such conditions clean cut 
fractions are difficult to obtain, much unneces 
Sary Work is done, time is consumed, and it is 
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particularly difficult to adjust conditions to 
changes in the quality or the quantity of the 
starting petroleum, and, control of the side 
streams is difficult. 
These are the chief objections to present-day 

fractionating processes, and persist when liquids 
other than petroleum , are thus fractionated. 
Further, in the effort to make savings, it is 
customary to cause or allow the hot vapors to 
ascend as Swiftly as possible. In consequence, 
there results an entrainment of liquid from stage 
to stage; and Such pollution lessens the Values 
of the several side streams, entaiing Subsequent 
purifications, which are expensive. Partial cure 
may be effected by enlarging the fi'actionating 
apparatus but so doing entails other difficulties 
and raises costs. In contrast With former prac 
tices, the present invention admits of higher ca 
pacities, and, utilizes much higher vapor veloci 
ties; while obviating the entrainment complained 
of. 
The apparatus provided by this invention is 

of a centrifugal nature. Such apparatus though 
having no rotating parts, serves to set into whirl 
ing motion successive portions of the ascending 
vapor stream. 
These whirling motions mark the several stages 

of this present vapor condensation and in con 
trast with former practices each said stage is 
directly supplied with fresh condensing liquid. 
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2 
Only enough is supplied to lower the temperature 
of the vapor to the extent required to produce an 
oil condensate of the temperature characteristics 
desired. By varying or adjusting the abstraction 
of heat in this manner it is made possible 
to fix the temperature at that ideally indexing 
the particular product sought. This is true as to 
each stage of the present process and is made 
practical by an initial fixing of the temperature 
and quantity of the condensing liquid for each 
stage, followed by an automatic control thereof, 
required in each case to ensure the continuous 
production of a side stream of definite character. 
Obviously the volumes of such side-stream corre 
spond to the make up of the starting oil. 
Under this invention, the Condensing liquid 

enters a Whirling or vortical portion of the Vapol' 
stream and is finely comminuted or atomized 
therein. The comminuted condensing liquid is 
positively held in and across the path of the hot 
vapor in the form of a foraminous wall or veil 
and due to the Whirling action of the vapor is SO 
held until the liquid is vaporized and, as vapor, 
is added to and raised to the temperature of the 
uncondensed residue of original hot vapor. Hav 
ing imparted heat to vaporize the supplied liquid, 
the higher-temperature components of the origi 
nal vapor are condensed, and, as condensate, are 
whirlingly ejected from the active part of the 
vaporous vortex. Thus the exchange is com 
pleted and a side stream is formed. 

Obviously, this invention admits of the use of 
any liquid oil which vaporizes at a temperature 
lower than that of the condensate to be produced, 
but this invention recognizes the great difference 
between the latent heats of petroleum fractions 
and that of water vapor; and hereunder large 
savings are accomplished by employing water as 
the condensing Inedium or agent, for admixture 
with the hot petroleum Vapor, in each stage of 
this process. 
As well known, the admixture of oil and Water 

vapors Seves to lower the vapor pressures and 
accelerates the liberation of lighter vapors from 
hotter condensates; and, it is to be observed 
that the injection of Water, as herein provided, 
results in the formation of advantageous water 
vapor and in the very intimate admixture thereof 
with the ascending oil vapors. 
No advantage of any older System is here Sacri 

ficed, and very definitely the process of fractiona 
tion is virtually freed from all former time limi 
tations and yet every stage of this process may 
be depended upon to produce a side stream of 
uniform quality and high purity. In brief, clean 
cut fractions here begone normal and are firmly 
assured by the before mentions d automatic con 
trol of the condensing medium in relation to and 
governing side stream temperatures. 
One special advantage of this improved process 

is that in each stage all necessary work is ac 
complished to produce a given condensate or side 
stream; and each stage is freed from dependence 
upon other stages. Another advantage is that 
the present process is very rapid and is accom 
plished within apparatus of very small extent and 
cost, as compared with present-day apparatus of 
like capacity. 

Obviously, the heat abstracted to condense a 
given stream of hot cil vapor is a constant; what 
ever the agency employed to abstract that heat, 
and it seems clear that the necessary Work may 
be best done with Water as a condensing agent, 
for, the higher thermal latency of Water vapor 
ization makes it to be preferred over the lower 

2,189,491 
thernal latency of oil vaporization and particu 
larly over that of the lighter fractions ordinarily 
used for the purpose. Further, the necessary 
water, being of less volune, can be noved through 
smaller conduits, which is of distinct advantage 
in any fractionating column or tower. 
Whateve the condensing medium, Whether 

water of oil, the heat imparted thereto is not 
Wasted u is recovered or utilized, genei'ally in 
heating the crude oii or a re-run oil, before the 
oil ente's the vaporizer or still which is Sed to 
prepaire it for fractionation. 
Boti novel process and novel apparatus Wili be 

clearly understood upon reference to the following 
detailed description and the drawings which are 
part of this specification. In said drawings, Fig. 1 
is a vertical elevation of the invention as con 
structed for the fractionation of petroleur, parts 
being broken away to disclose internal construc 
tions; Fig. 2 is an enlarged vertical Section of one 
Qf the heat eXchanging, condensing or frac 
tionating units embodying the present invention; 
Fig. 3 is a sectional view on the line 3-3 of Fig. 2; 
Fig. 4 is a sectional view on the line 4-3 of Fig. 2; 
Fig. 5 is an enlarged Sactional view of the so 
called contact enforcing element of said unit; 
and Fig. 6 is an enlalged fragmentary view 
showing how the negative thermostatic element 
he'eof is Jocked, after adjustment. 
As disclosed by the drawings this invention 

considered from a nechanical standpoint is of a 
vortical nature or claracter, hot vapor and con 
densing liquid being opposed and 1mixed in a 
State of rapid Whilling notion. The forces re 
quired are derived from the movement of the hot 
vapo'; and a Side fron) control valves, the appa 
ratus includes no moving or rotating parts. 
The invention is here presented in the best form 

thus far devised for the treatment (ind fractiola 
tion of petroleum, That operation being under 
StOod, other uses of the invention will become ob 
vious to those skilled in the several arts to which 
this invention is applicable. 

Fig. 1 of the drawings contains a partial showing 
of a pipe still, marked A, through which the crude 
or starting petroleum is passed. The still is fired, 
and furnishes the heat needed to vaporize the 
petioleum to and at a vapor temperature which is 
SCmewhat higher than that required for the pro 
duction of the heaviest condensate or product to 
he made. Unvaporized heavy ends or tars are 
here ignored. Beside the heavy constituents, the 
hot Vapor contains other components which are 
of lighter grades, having characteristic lower 
temperatures of condensation. All these are pro 
gressively condensed and fractionated when and 
as the initial vapor temperature is reduced. The 
required reductions are attained in stages by com 
pelling the hot oil vapor to evaporate a liquid; 
preferably water, as stated. The evaporated liq 
uid, in the form of vapor, mingles with the origi 
na vapor from the Still, Whiie the condensed 
original vapor is drawn off or discharged as a 
side streann or Streams. The latter are then 
externally cooled, so that they may be delivered 
in the open air. The work of cooling the vapor 
from the still is performed in a device called a 
fractionating column or tower, here represented 
by the novel coluinn malked B. The work of cool 
ing the hot pl’Oducts of that column is performed 
in an external crude pre-heater, preferably com 
prising a. separabe tower, marked C. 
The novel fractionating column or tower of this 

invention may be employed ulnder pressure or un 
der vacuum as deemed best and most convenient. 
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2,189,491 
Differences of pressure play little part in the pres 
ent process, other than to ensure the SWift ascent 
of the vapors. That Swift ascent is secured by the 
condensation described and consequent shrinkage 
in the total vapor volume, toward the top of the 
column. - 

By preference, the column B has an enlarged 
base 2, containing a capacious flash chamber 3 to 
which further reference will be made. The body 
of the column comprises a plurality of the before 
mentioned fractionating units 4 erected one upon 
the other and in number corresponding to the 
number of distinct operations to be performed in 
the column. Each unit is open at top and bot 
tom, and, each unit contains a contact-enforcing 
element 5 better depicted in Figs. 2, 3 and 4, to 
which reference will be made. The lowermost 
unit 4 rests upon the open top 2 of the base 2, 
while the uppermost unit is closed by a cap 6. 
The hot products from the still, A, pass through 

a pipe , and enter a manifold, 8, it being pre 
sumed that several columns, B, Will be employed, 
all served from a single still, A. Leaving the 
manifold, the products, both liquid and vaporous, 
enter the flash chamber 3 through a pipe 9 which, 
turning at the axis of the chamber 3, opens down 
Wardly into the lower part of that chamber. The 
heavy ends of the oil are not vaporized in the still, 
nor do they flash into vapor upon reaching the 
chamber 3. In many cases, these heavy &nds are 
tars, which, if clean side streams are to be got 
from the column, must be separated from the 
vapor before the latter is permitted to rise into 
the fractionating units proper. 

Meantime, other heavy components may reach 
the flash chamber 3, in liquid form and must be 
permitted to vaporize therein, but definitely sep 

To that end, the down 
turned pipe 9 discharges into the lower part of the 
chamber and is best provided with a tangentially 
bladed distributing head 9', from Which the Vapor 
dominated products emerge in whirling condition, 
affording ample opportunity for the flashing of 
oils and projecting the heavier tar particles out 
Ward within the base 2. Therein, the collected 
tars form a liquid pool (). The collected liquid 
is discharged through the valved pipe Od, the 
depth of the tarpool 9 never being great. 
The expanding vapors rise within the chamber 

3. To prevent the lifting of tars from the lower 
part of that chamber 3, a concentric cylinder 
is provided. That container is open at the bot 
tom, below the liquid level, but is only partially 
closed at the top, as by the deflecting ring 2. 
The freed vapors whirl upward and outward 
through the central opening 3 in the top of the 
cylinder 8, and thus stray quantities of tar are 
centrifugally projected against the upper, inner 
wall of the chamber 3, thence to fall to the bot 
tom of that chamber through the quiet annular 
space surrounding the chamber . Very 
definite cleansing of the hot Vapoi'S is thus ?? 
complished. 
From the flash chamber 3, the clean hot vapors 

ascend through the Several fractionating units 
4 sequentially. In each said unit the hot Vapor 
is set into rotation and is subjected to the cooling 
effect of liquid which is injected thereinto, the 
quantity of cooling liquid being controlled for 
reasons and in manner about to be described. 
The cooling liquid, preferably water, as before 
explained, is best prepared in a tank b or other 
source assuring substantial uniformity of tem 
perature. If necessary it is taken from that 
source by a pump 8 a. 

3. 
The liquid may be elevated in a standpipe 5 

rising at the side of the column B, and is taken 
to the several units 4 through respective valved 
supply pipes 8. The valves 6 are for emer 
gency uses. The actual flow of water to each 
unit is separately regulated within a valve box 

provided on each unit 4, the construction of 
which Will be explained. 
As to each unit, the only requisite is that the 

volume of the cooling water supplied thereto shall 
be adequate to cool the passing vapor and con 
dense a definite part thereof, and thus produce 
a side stream of desired quality. That side 
stream leaves the unit through a pipe f8 as here 
inafter detailed. The controlling Valve, here pro 
vided in the box , is manually adjustable and 
its position in the box governs the volume of 
the cooling Water allowed to enter the unit in 
each case. That valve is also automatic in its 
action, as hereinafter explained, and has suffi 
cient range to automatically care for Wariations 
in the volune and temperature of the rising oil 
vapor, and also variations in the temperature 
of the cooling liquid. 
As an aid to a proper manual adjustinent of 

the cooling water valve, each unit is provided 
with a thermometer. The latter may be posi 
tioned in or upon any upper part of the unit, as 
shown by points 9 in Fig. 1, but is best posi 
tioned in a thermonnetter well 20 provided in the 
side stream or pipe 8. Thus the temperature 
of the vapors leaving the unit, or the tempera 
ture of the condensate leaving the unit, is used 
as a guide in fixing and controling the in-flow 
of cooling liquid. Obviously, in each case, the 
temperature of the departing vapor and that of 
the side stream are substantially the same, a 
ten perature which fixes the character of the 
side stream taken from the unit. 

It is clear that the total Vapor temperature 
reduction accomplished in each unit fixes the 
amount and extent of the condensation likewise 
accomplished in that unit. The further con 
densation is carried, the greater the number of 
different oil components found in the resulting 
side stream and the temperature of that con 
densate is obviously an index to the dominating 
quality thereof. Reversely, a small reduction of 
vapor temperature produces a, lesser quantity of 
condensate, made up of fewer segregable or frac 
tionable components. As these units may be used 
in any number there is here provided the means 
for taking from any single stream of hot vapor, 
any desired number of different side streams or 
fractions, each of a clean-cut character. 
Many starting oils are of different constitu 

tions, and, as will be understood, the quantities 
or volumes of the side streams should be accu 
rately proportioned to the corresponding com 
ponents present in the oil under treatment. Fur 
ther, admixture With unwanted components 
should be minimized; hence, the desirability of 
this process whereby it is made possible to prac 
tically prevent contamination; and generally, it is 
of great advantage that when starting oils are 
changed, all needed adjustments may be quickly 
made and thereafter automatically maintained 
in and by the novel apparatus here provided. 

Fig. 1 is largely diagrammatic and is made to 
show very plainly the various valved pipes be 
longing to the column. If actually made as here 
shown, the column should be supplemented by 
stagings from which the various valves may be 
reached by the operator; otherwise the several 
infoW and Outflow pipes, Valves and thermorn 
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eters should be carried to ground level, or to a 
control board, where they may be easily reached. 

While under this invention the condensate 
from an upper unit may be used as cooling Ine 
dium in a lower unit, this invention definitely 
prefers and proposes a closely governed fresh at 
tack upon each definite part ci the vapor coiu an 
considered as a Whole. It also piroposes and a,c- 
complishes the substantially complete vaporiza 
tion of the supplied liquid in each Stage, and the 
common contaminations of side streams are 
thereby avoided. 
At the top of the column a safety valve 2 i may 

be used; and a final condenser 22 may be there 
provided, and also means 23 for exhausting non 
coInden Sable gaSeS. 

he column C here shown at the side of the 
fractionating collinn B receives the crude oil 
through the pipe 24 and contains a plurality of 
Coills 25 connect Cd. With reSpective Side Stireann 
pipes 8, whereby the heat of the side streams is 
imparted to the crude oil as the latter moves to 
ward the still A. The cooled side Streans are 
taken cut, through coil connections 25, While the 
ineated crude is taker frcin the base of the col 
umn, as by a pump 25 which is used to feed the 
Still A. 
The relations and general Construction, Se 

and Operation of the fractionating column B be 
ing now understood, attention is directed to FigS. 
2 to 6 inclusive, which better illustrate the per 
tinent details of one of the so-called units 4. All 
said units are of the same construction and mode 
of operation. 

Having to deal with highly inflaninable vapors, 
the unit is as a whole should be dependable in 
every respect. For this reason it is preferred to 
avoid the use of castings; and each unit is best 
made of wrought metal, autogenous welding be 
ing employed Where necessary. 
Convenient flanges 4 are provided at top and 

bottom of the unit body for easy attachment to 
abutting units. Instead of boltiing the units to 
gether, the completed units may be welded end 
to end, no unit containing any part likely to 
require repair. All critical joints are visible fron 
the exterior for ready inspection or repair. 
The Whirl-promoting Gl' centrifugal element 5, 

called a “tuyère', is preferably composed of thin 
sheet metal. In other words, it is of small maSS 
and cylindrical, presenting a circumferential se 
ries of closely spaced tangential blade portions 
5a, all having the same direction. 
The top of said tuyere is open, as shown at 5b, 

while the botton is closed by a conical disc 5c 
having a central liquid inlet, 5c'. The part 5e is 
a disc below the bottom part Sc and protecting 
the latter fronn the direct blast of the hot vapor. 
The part S is supported by a flarge if together 

with a cylindrical wall 5g, the latter narrowly 
spaced from the inner wall of the body portion 
and Widely spaced from the exterior of the bladed 
part 5. The wall 5g is fixed to the wall of the 
body portion, by a ring portion 5h. 
An optional part comprises the inverted dish 

like element 5i, reaching nearly to the bottom of 
the space Si. Said element si hias an opening Sk 
in its top, preferably defined by a down-turned, 
pressure-effecting lip 5'. The part 5i is supported 
from the part 5g, as by cross Studs 572. 
The space 3 m within the element 5i forms a 

separating race 3.nd the Space above the element, 
5i forms another separating race sp. The skirt 
or vertical part of the element 5i divides the an 
nular space 5i into two parts, One Serving to re 

2,189,491 
Ceive the condensate from the race 5m and the 
other Serving the race 5p. It is also required to 
provide a liquid Seal, which balances the slight 
pressure difference between the inner and Outer 
drain Spaces. The side stream pipe f8 leads out 
Ward f'Om condensate-collecting Space 5j. 
The inflow liquid pipe 6 and the valve box 7, 

before mentioned, are clearly marked in Fig. 1. 
The Valve box 7 is of relatively large diameter 
and Contains a valve seat 7’, also of large diam 
eter and past which the liquid from the pipe 6 
flows into the box f. 
The liquid which enters the box 7, flows into 

the element 5, through the pipes 6a, 6b and a 
Vertical Section i6c, attached to the bottom 5c at 
the opening 5c'. The part 5q is a spreader, 
Spaced fronn the foor portion 5c, and supported 
as by the central post shown. The part 5r is a 
Vortex-defeating cone supported therewith. 

Coacting With the seat fl' is a similarly large 
valve disc ' ' which is mounted upon a valve 
Stern 27 that extends through the closed end of 
the box and across the upper part of the unit. 
That stem is adjustable from its end 27’’ which is 
eXposed upon the opposite side of the unit. 
valve stem is composed of a metal having a very 
low co-efficient of expansion, preferably Invar, an 
il'Cn and nickel alloy. The body of the unit ex 
pands under heat and the relatively non-expansi 
ble valve stern coacts therewith to move the valve 

'', with respect to the valve seat l'. That 
Valve is always open during operation; and be 
cause of the large diameters of seat and valve 
disc a very slight thermostatic movement serves 
to adequately change the flow of cooling liquid 
from the pipe 6, 
A packing box 28 is preferably interposed be 

tween the box and the interior of the unit, and 
in the Opposite side of the unit is another packing 
bOX 29. Beyond the latter, the stem 2 is 
threaded and the Outer end of the stem is squared 
for Operation by a suitable wrench or hand wheel 
(not shown). The stem is to be adjusted after 
Vapor is admitted to the column and that work 
is done While the operator looks at the adjacent : 
thermometer, before mentioned. 

By manual adjustment in this manner the 
quantity of liquid going to the unit is fixed to 
yield a side stream of desired temperature and 
quality. After Such adjustment, the thermostatic 
Valve WorkS automatically to maintain the side 
Steam at a fixed constant. 
The stem is held in the fixed complementary, 

threaded, part 30, and after adjustment is locked 
therein. As shown in Fig. 6 the part 33 is split 
and may be tightened upon the threaded stem by 
a Clamping boit, 3. 

During Operation, the hot vapor ascends 
through the annular passage 32 (Su'rounding the 
element or tuyere 5) and passes into the element 
5, through the numerous tangential tuyere Open 
ings formed by the many blades 5a. Being there 
by directed, the vapor whirls vigorously within the 
element 5, forming the vapor vortex, before men 
tioned. At the same time liquid from the pipe S, 
passes out beneath the Spreader 5q and, in sheet 
like form, moves outward across the floor por 
tion c. 
As well known, the Surface tension of a liquid 

forming a thin sheet, particularly when disturbed, 
tends to Separate it into many drop-like parts. 
That is What takes place on the floor part 5c, and 
the broken liquid is caught by the whirling vapor 
and almost instantaneously broken up into many 
finer d'OpietS or particles. 

The 2. 

) 

5 

3 

5 

50 

GO 

C 

The thus comminuted 75 



5 

O 

5 

20 

25 

30 

35 

45 

65 

S 

2,189,491 
liquid continuously takes on the whirling motion 
of the vapor and due to that whirling motion and 
the centrifugal forces developed, the liquid par 
ticles remain in the Outer part of the tuyère por 
tion, spiralling upward with the vapor. In that 
manner a comparatively thick, foraminous wall 
of whirling liquid particles is constantly main 
tained, through which the vapor must pass in 
Order to reach the central portion of the element 
5. Continued and very intimate contact between 
vapor and liquid is thus ensured and, as a result, 
the Supplied liquid is continuously or progressive 
ly vaporized by heat accepted from the hot vapor; 
and reversely, the evaporation of that liquid 
lowers the temperature of the hot vapor and thus 
forms an oil condensate having substantially the 
same temperature as the cooled, residual (depart 
jing) Vapor. 
The oil condensate formed by the cooling of the 

oil vapor is presented in the form of particles 
within the element 5 and which take on the same 
Whirling and spiral motion above described with 
reference to the action of the conrminuted cooling 
liquid. Presently and progressively, the con 
densate particles are consolidated against the im 
perforate rim 5' of the element 5, and are whiri 
ingly ejected from the top of that tuyere portion, 
to be caught in the described collecting races in 
and 5p. Concurrently, the uncondensed vapor 
(that of lowered temperature) passes upward and 
onward to the next condensing and separating 
unit. AS explained, the condensates drain into 
the annular collecting space 5i and are discharged 
through the side stream pipe 8. Thus the opera 
tion of interchange is completed. 

During all of this time the uncondensed or re 
Sidual hot Vapors pass through and correspond 
ingly heat the upper part of the unit body, and 
the latter responds to changes of temperature in 
those vapors; that is, the size of the unit body 
changes with every change of vapor temperature. 
Such changes may be caused by variations in the 
quantity or the temperature of the vapor entering 
the element 5, and by variations in the quantity 
of cooling water admitted from the pipe 6; and 
as explained, very slight expansion or contraction 
of the body portion of the unit results in respec 
tively opening or closing the automatic valve de 
Scribed, as required to maintain the temperature 
of the Side Stream as a constant. That operation 
here described as to one column unit takes place 
in each unit of the column, differing only in 
temperature. In this manner any desired con 
densate or 'side-stream' may be taken from the 
vapor of any composite or fractionable liquid, 
petroleum being a familiar representative of such 
liquids. 
Most safely and conveniently the body of this 

unit 4 is of cylindrical foin and, preferably, all 
units are of the Sane cross-sectional area, Ca 
pacity is computed by multiplying internal cross 
Section, preferably one square foot, by the travei, 
in feet, of the rising vapor, in a unit of tine. 
For example, each unit 4 herein shown is pre 
SU med to have an internal diameter Of approxi 
mately fourteen inches and a height of two feet, 
from which all other parts may be readily pro 
portioned. Wapor movement may Safely range 
from 1,000 to 3,000 cubic feet per minute, giving 
this column very high capacity. To be con 
trasted therewith are the velocities ruling in 
present-day fractionating towers, the latter 
rarely attaining 300 feet per minute, which in 
deed endangers the products by inducing entrain 
ment. Here, swift movement of the vapors is 

5 
definitely beneficial; and, by reason of the Small 
number of units required, high velocity becomes 
possible without entrainment and Without objec 
tionable pressure drop or loss between the still 
and the top of this new column. As will be ap 
parent, this colunian, for a like number of side 
streams, is many times Smaller than present 
fractionating towers of equal capacity; further, 
these colurians may be used in multiple; and, 
very few thereof are needed to do the same and 
better work; and, they demand less attention 
than the common towers. 

Herein, preference is expressed for certain 
dimensions, but it is to be understood that such 
expressions are not limitations of the invention, 
for, the apparatus may be made in various sizes. 

Because of the small size of this column and 
the definite control of temperature in each of 
its stages, the column may be operated without 
insulation. Nevertheless, such insulation is rep 
resented by dotted lines in Fig. 1. . 

Finally, attention is called to the fact that 
the perfection of the operation herein described 
is SU:Ch that the Oil Vapor may be entirely con 
dei Sed and disposed of in various side streams, 
leaving only water vapor to be finally condensed 
or otherwise disposed of in and from the top 
Of the described column. This being true, the 
present invention first affords the means for 
Condensing Such water vapor within the column 
and then as an alternative proposes and claims 
the Working of the still, and the fractionating 
column at pressures higher than ordinary and the 
use of the terminal water vapor in any of the 
Ways in which steam is used from a steam boiler, 
for example in a steam engine or turbine. War 
iOUIS LSes of such steam will be readily apparent 
to oil refiners and others, and while not specially 
illustrated herein, will be recognized as of merit 
from the standpoint of a proper “heat balance.' 
Where Water vapor is thus generated and used 
under pressure, the exhaust, steam may be most 
COraVeniently used to heat the crude oil for the 
still. Obviously, under this steam process, the 
still and the column together take the place of 
a furinace under a common boiler and the heat is 
more advantageously imparted to the feed water, 
resulting in its high efficiency as a steam gen 
erator and at the same time yielding special and 
Superior oil condensates or side streams. 
Whether temperatures and pressures can be 
raised to the point of cracking petroleum is still 
a question for proper proof. 
I clain: 
1. The herein described inaprovement in the 

art of fractionating liquid sich as petroleum, 
Which consists in organizing a stream of hot 
vapor of Such liquid, directing different parts of 
Said stream into vortical motion, feeding water 
into each vapor vortex so formed and thereby 
cornminuting and vaporizing the supplied Water 
and concurrently condensing a portion of the 
first mentioned vapor, controlling the volume of 
the supplied water and thus governing the char 
acter of respective condensates, removing the 
condensates, and, condensing the terminal 
WapOPS. 

2. The herein described improvement in the 
art of fractionating liquids such as petroleum, 
which consists in organizing a stream of hot 
vapor of such liquid, converting said stream into 
a vortex having a central discharge, feeding a 
cooling liquid into said vortex and thereby ab 
stracting heat from the Whirling vapor stream 
and condensing those constituents thereof which 
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6 2,189,491 
liquify at the temperature of the vapor leaving 
Said voltex, centrifugally ejecting the condensate 
and forming a side stream of substantially that 
temperature, manually adjusting the inflow of 
condensing liquid and thus determining the ten 
perature of said side stream, thereafter thermo 
statically controlling the inflow of liquid in rela 
tion to the adjusted te:mperature of said side 
stream and thereby holding said temperature 
Substantially constant notwithstanding varie 
tions of the initial hot, vapor. 

3. The herein described improvement, in the 
alrt of fractionating liquid such as petroleum, 
Which consists in organizing a stream of hot, 
Vapor of Such liquid, directing said stream into 
a Vortex having a central discharge, feeding 
Watel' into said vortex and thereby abstracting 
heat from the vapor stream and condensing thos 
constituents thereof which liquify at the ten 
perature of the vapor leaving said vortex, cen 
trifugally ejecting the condensate and forming a 
side stream of substantially that temperature, 
first manually adjusting the inflow of water and 
thus fixing the temperature of said side strea: 
and thereafter thernostatically varying the in 
flow of water and thereby holding the side 
stream temperature substantially constant. 

4. The herein described fractionating O" con 
densing unit, comprising a body portion which is 
the vapor conduit, in combination With a whirl 
promoting tuyere fixed in Such conduit and 
providing a tangentially bladed paSSage through 
which the vapor must pass in moving from end 
to end of the unit, means adapted to feed con 
densing liquid intO Said tuyère to at least par 
tially condense the passing Vapor, means adapted 
to collect and discharge condensate from Said 
unit, an adjustable valve adapted to control the 
feed of liquid into said tuyere and thus define 
the condensing action of the unit, and, neas of 
an automatic nature adapted to Vary the opening 
of Said valve in response to variations in the 
heat of the residual vapoi's leaving Said tuyere 
and any variations in the temperatuire of the 
condensing liquid entering said tuyere. 

5. The herein described fractionating or coin 
denSing Unit, COmprising a bGdy portion Which is 
the vapor conduit, in combination with a whirl 
promoting tuyere fixed in such conduit and pro 
Viding a tangentially bladed passage through 
Which the vapor must pass in moving from end 
to end of the unit, means adapted to feed cilin 
densing liquid into Said tuyère to at least par 
tially condense the passing vapor, means adapt 
ed to collect and discharge condensate fron Sai 
unit, a manual Valve adapted to control the feed 
of liquid into said tuyere and thus define the 
condensing capacity of the unit, and, therno 
static means incorporated with said body portion 
and adapted to vary the opening of said valve in 
response to variations in the size of said body 
portion. 

6. The herein described fractionating or con 
densing unit, comprising a body portion which is 
the vapor conduit, in combination with a Whirl 
promoting tuyere closed at One end and open at 
the other end and fixed in such conduit and pro 

viding a tangentially bladed passage through 
which the vapor must pass in moving from end to 
end of the unit, a pipe entering said body and 
adapted to feed condensing liquid into the closed 
end of said tuyere, an annular race formed at the 
open end of Said tuyere, means adapted to drain 
3.nd discharge condensate from said race and 
unit, a valve in said pipe adapted to control the 
feed of liquid into Said tuyere and thus define the 
condensing capacity of the unit, manual means 
for adjusting Said Valve, and, other means adapted 
to automatically vary the opening of the adjusted 
valve in response to variations in the heat of the 
vapor departing from such tuyere. 

7. The herein described fractionating or con 
densing column, comprising a body portion which 
is the Vapor conduit, in combination. With a Whirl 
promoting tuyere fixed in such conduit and pro 
viding a tangentially bladed passage through 
which the vapor must pass in moving from bot 
tom to top of the unit, the lower end of said 
tuyere being closed, means for feeding condensing 
liquid into the lower part of Said tuyère, means 
for collecting and discharging condensate from 
said tuyere and a protective bottom provided in 
said tuyere below its closed end. 

8. The herei described fractionating or con 
densing column, comprising a thermally expan 
sible body portion which is the vapor conduit, in 
combination with inneans for feeding condensing 
liquid into said column and admixing same With 
passing vapor, means for dischalging condenSate 
from said column, said column being free to ex 
pand and contract in response to internal varia 
tions of temperature, a valve stem of non-expan 
sible character crossing said column, One end of 
said stem being equipped with a valve member 
adapted to control the flow of condensing liquid 
into said column, and said stem being normally 
fixed but manually adjustable from the exterior 
of the column. 

9. The combination as claimed in claim 8, and 
having in addition means for locking said stem 
after adjustment, leaving said valve subject to 
the expansion 2nd contraction of the column. 

18. The combination as claimed in claim 8 and 
in which said valve and its complementary seat 
are nnade of large diameter, so that slight relative 
movement shall produce a marked variation in 
the foW of the condensing liquid. 

11. The combination as claimed in claim 8 and 
having, in addition, a temperature indicator for 
the condensate discharged from Said unit. 

12. The herein described improvement in the 
art of fractionating liquids Such as petroleum, 
which consists in highly heating such liquid and 
organizing a stream of its hot vapor, subjecting 
SUccessively different parts of that stream to vor 
tical admixture with cool Water, vaporizing the 
latter and producing a quantity of vapor con 
densate, in each case controlling the supply of 
Water to enSure the condensation of a given 
portion of the hot vapor, concurrently removing 
the vapor condensates as side streams, and, finally 
condensing the terminal mixed vapo's. 

CHARLES GTILBERT HAWLEY. 
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