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cordingly, disposed at an inclination from the 
center of the column down Wardly toward itS WallS. 
This design of deck permits the area of the open 
ings therein to be increased as compared to a flat 
deck, so that the resistance to Vapor flow is re 
duced and also the descending liquid is directed 
outwardly toward the Walls of the tower, Where 
it may flow down Substantially away from contact 
With the aScending Vapor Stream. 
These and other features of the invention Will 

be best understood and appreciated from the fol 
lowing description of a preferred embodiment 
thereof, selected for purposes of illustration and 
shown in the accompanying drawings, in Which 

Fig. 1 is a diagrammatic view of a distillation 
installation; 

Fig. 2 is a Sectional view of the rectifying col 
unn; 

Fig. 3 is a plan view of one of the decks; 
Fig. 4 is an edge view, on an enlarged Scale, 

of a portion of two adjacent decks; and 
Fig. 5 is an edge view illustrating a modified 

construction of Vane. 
I have illustrated my invention and Will de 

scribe it in its application to the rectification of 
oil although, as already pointed out, it is in no 
Sense limited to this particular field. 
The oil is heated in the heater 10, which indi 

Cates any conventional form of furnace in which 
the oil is raised to the required temperature. 
The heated oil passes from the heater 10 through 
the pipe 12 to the fractionating column 14, where 
it is discharged into a series of pans 16 arranged 
in staggered relation in the lower part of the 
column. The temperature of the oil is such that 
substantially all of it vaporizes as it leaves the 
pipe 12 and the hot oil vapor ascends in the col 
unn, making its way through a series of decks 
arranged in the upper part of the column. The 
high boiling constituents of the oil are condensed 
by the contact with the decks and descend in a 
liquid stream, being taken out of the bottom of 
the column by the pipe 32 which conducts them 
back to the drum 34 of a supplementary heater 
36. These liquid components of the oil are again 
heated in the drum 34 and the vapor thereof 
passes up through the duct 40 and enters the 
lower part of the rectifying column 14, again 
passing upwardly with the hot oil vapor supplied 
from the pipe 12. Those constituents which are 
not again vaporized in the drum 34 are drawn of 
as residue through the pipe 38 which leads from 
the botton of the drun. 
The hot oil vapor with leaves the fractionating 

column 14 passes through the duct 42 to a sec 
ond rectifying column 44, where the rectifying 
process is continued, the heavier constituents or 
cylinder stock being drawn off by the pipe 48 and 
the hot oil vapor passes out through the duct 46 
from the top of the column to a condenser 50. 
For purposes of illustration, this is shown as a 
jet condenser but apparatus of any preferred 
type would serve as well. The final product or 
wax distilate is drawn from the condenser 
through the pipe 52, after which it is separated 
from the water and ready for the market. 

It will be understood that the entrainment 
above discussed and which the present invention 
aims to eliminate is the picking up, by the vapor 
current as it makes its way upwardly in the frac 
tionating column of the descending liquid con 
densed upon the decks and flowing downwardly 
in the column. As already stated, I have found 
that this entrainment may be prevented by ab 
ruptly changing the course of the vapor current 

1,934,674 
at each deck. As herein shown, this is effected 
by the construction of the deck. These are in 
the shape of an obtuse angle cone comprising a 
Solid center or cap 24, a peripheral ring 22 and 
radially disposed Vanes. 
While the decks may be assembled from Smaller 

parts and would be so for columns of large diam 
eter, I have herein shown the decks as made up 
of an integral piece of sheet metal in which the 
vanes are formed by cutting radial lines and then 
bending the material adjacent to the cuts up 
wardly at one edge and downwardly at the other 
edge of the vane so formed. In this construc 
tion, the center section or zone of the vane is a 
part of the surface of the cone while the portion 
of the vane between the center Zone and One edge 
is bent so that it dips downwardly below the inner 
surface of the cone and is provided with a gutter 
28 extending longitudinally along its edge. The 
other section of the vane is bent upwardly so that 
it projects above the plane of the cone and its 
edge is turned at a sharp angle to form a gutter 
30. Each deck, therefore, comprises a plurality 
of vanes all sloping downwardly and outwardly 
toward the walls of the column and all inclined 100 
in the same general direction. As shown in Fig. 
4 for example, all the vanes of the uppermost deck 
of the two tiherein illustrated are inclined trans 
versely and upwardly toward the right. The 
space between the vanes, therefore, constitutes 5 
an opening directed also toward the right and 
vapor passing through this deck is given a whirl 
ing motion in a clockwise direction. 

In order to change the direction of whirling 
movement abruptly at each deck, the transverse i10 
inclination of the vanes in adjacent gecks is re 
versed; that is to say, all the vanes in each deck 
are inclined in the same direction but the decks 
are arranged so that the vanes in adjacent decks 
are all inclined in an opposite Sense. For exam - 115 
ple, in the lower of the two decks shown in Fig. 
4, the vanes are inclined upwardly on the left, 
thus forming openings directed toward the left 
so that vapor passing through this deck is given 
a whirling motion in a counterclockwise direc- 120 
tion. - 
While the decks above described constitute one 

effective construction by which the direction of 
whirling movement of the vapor is reversed, it 
should be understood that my invention is not i25 
limited to this or to any specific construction but 
that it contemplates a method wherein the direc 
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tion of vapor flow is reversed by any means what 
SOeWe. 
The abrupt reversal of direction of vapor foW 

in the manner described is, I believe, the prin 
cipal factor in preventing entrainment of the 
liquid passing downwardly through the decks but, 
as already intimated, there are other factors 
contributing to this end. The vanes constitute 
baffle surfaces against which the vapor impinges 
directly and this tends to separate the liquid 
particles from the vapor...and cause them to CO 
alesce on the deck surfaces. It will be apparent 
also that the velocity of vapor flow is increased 
as the vapor passes through the restricted Open 
ings between the vanes and is then Suddenly de 
creased as it arrives at the free space between 
the decks. This sudden decrease in Vapor ve 
locity has a tendency to deposit liquid particles 145 
as their momentum is dissipated. The edges of 
the vanes further constitute sharp edges over 
which the vapor stream is scoured or combed in 
passing through each deck and this action tends 
to remove liquid starticles from the stream. It O 
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will further be seen that a circular whirling 
movement is imparted to the vapor stream by the 
combined action of the inclined vanes and the 
circular column. On this account, a centrifugal 
tendency is developed in the liquid particles 
which tends to throw them to the walls of the 
column and thus separate them from the vapor. 

Having once condensed and separated the liq 
luid from the vapor, it is important to return it 
by a path protected as much as possible from 
the direct action of the vapor current. This is 
nicely effected as herein shown by the inclination 
of the deck and Vane surfaces, which tends to 
direct the liquid outwardly toward the walls of 
the column where the velocity of the ascending 
vapor is at a minimum. The liquid is prevented 
from flowing over the edges of the vanes by the 
longitudinal gutters 28 and 30 and in this way a 
protected path is afforded to the liquid by which 
it may flow to the Outer ends of the vanes. 

If desired, a gutter may be provided at both 
Surfaces of the lower edge of the Vane. Such a 
construction is suggested in Fig. 5, where the 
vane 56 is constructed of a separate flat sheet of 
metal which may be riveted or otherwise as 
Sembled in a fabricated deck and in which a gut 
ter 58 is provided at the upper surface of its 
lower edge. A gutter 60 extends along the lower 
Surface of its lower edge and a gutter 62 along 
the lower surface of its upper edge, so that at all 
points the liquid is guarded from the vapor cur 
rent and prevented from running over either edge 
of the Vane. 

It will be understood that the jet condenser 50 
is connected through the pipe 51 to a vacuum 
pump in the usual manner, and that it is effective 
to maintain a high degree of vacuum in both 
columns 14 and 44. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent is, - 

1. In a column for distillation or the like, a series 
of transversely-extending spaced decks each hav 
ing oblique radial openings therein and a plu 
rality of Vanes adjacent to the openings, all in 
clined in the same transverse direction and each 
provided with a longitudinally-extending gutter. 

2. In a column for distillation or the like, a 
Series of transversely-extending spaced decks 
each having a plurality of radial outwardly-in 
clined slots with the material at one edge of each 
slot bent downwardly and the material at the 
other edge bent upwardly forming an inclined 
vapor-deflecting vane between each pair of slots 
and each vane having its upper and lower longi 
tudinal edges disposed at an angle to the face of 
the Vane. 

3. In a Column for distillation or the like, a 
series of spaced and transversely-extending cone 
shaped decks, each having openings therethrough 
and a plurality of radial vanes adjacent to the 
openings and sloping downwardly from the cen 
ter of the deck toward the wall of the column and 
having a longitudinally-extending gutter formed 
therein, the Vanes in each deck being transverse 
ly inclined in the same direction and the vanes in 
adjacent decks being inclined in opposite direc 
tions. 

4. The method of preventing entrainment in 
distillation columns, or the like, wherein a heated 
liquid is Supplied and substantially vaporized at 
an intermediate point, which consists in causing 
the ascending vapor stream above such point of 
Supply to whirl alternately and abruptly in op 
posite directions as it reaches each of a series of 
closely Spaced points in its travel, thereby causing 
the entrained moisture to leave the vapor stream 
by rea,Son of its momentum at the points of re 
Versal. 

5. The method of preventing entrainment in 
distillation columns, or the like, wherein a heated 
liquid is Supplied and substantially vaporized at 
an intermediate point in the column, which con 
SistS in breaking the vapor stream into a series 
Of radially disposed currents, and causing each 
current above such point of vaporization to whirl 
alternately and abruptly in opposite directions in 
paSSing Spaced predetermined points in a rela 
tive short distance of its upward travel, thereby 
causing the entrained moisture to leave the vapor 
stream by reason of its momentum at the points 
of reversal. 

6. The method of preventing entrainment in 
distillation columns, or the like, wherein a heat 
ed liquid is supplied and substantially vaporized 
at an intermediate point, which consists in break 
ing the ascending vapor streams into a series of 
Substantially equal currents, interrupting the flow 
of each current above Such point of supply and 
Vaporization at a Series of llatively closely 
Spaced points in its path, and simultaneously 
combining Said component currents and direct 
ing each of said currents abruptly in alternately 
Opposite Whirling directions as it reaches the 
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Successive points of interruption, thereby causing 
the entrained liquid to leave the vapor stream by 
reason of its momentum at each point of inter 
ruption. 

7. The method of preventing entrainment of 
liquid residue in the fractionation of liquids, 
Which consists in Substantial reducing the pres 
Sure of the vapor of the liquid, causing the vapor 
to pass upwardly in a spiral path from its point of 
Vaporization, and abruptly alternating the di 
rection of the lateral component of its movement 
at a series of spaced predetermined points above 
Such point of vaporization and in a relatively 
short distance of its upward travel, thereby 
causing the entrained liquid to leave the vapor 
stream by reason of its momentum at the points 
of reversal. 

8. In a column for distillation or the like, hav 
ing an inlet for a heated liquid at an intermediate 
point in its height, a series of transversely-ex 
tending decks, uniformly spaced and located 
above said inlet in closely spaced relation and 
having oblique radial openings therein directed 
alternately in opposite directions in consecutive 
decks and adapted to cause vapor ascending 
above said inlet to whirl abruptly in a different 
direction in a portion of its travel as it passes 
through each successive deck, thereby causing the 
entrained moisture to leave the vapor stream by 
reason of its momentum at each point of reversal. 

FRANK E. LCHTENTHAELER. 

5 

120 

125 

30 

135 

40 

45 

150 


