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This invention relates to vaporizers in which a com 
ponent of a liquid may be vaporized and removed from 
the balance of the liquid, or all of a liquid may be va 
porized, and which is also useful in studying the effect on 
various liquids of vaporizing conditions that do not utilize 
heat in the vaporization. 
An object of the invention is to provide an improved 

centrifugal device in which a liquid may be introduced 
into a high speed rotor and vaporized by discharge there 
from into a partial vacuum, in which the partial vacuum 
is a maximum and vaporization of the liquid is a maxi 
mum, with which a vaporizable component of the intro 
duced liquid is easily, rapidly, effectively and inexpen 
sively separated from the balance of the liquid, and the 
component and the said balance separated from one an 
other as a continuous operation, which will not damage 
the liquid or any component thereof by heat, and which is 
relatively simple, practical, effective and inexpensive. 

Other objects and advantages will appear from the fol 
lowing description of two examples of the invention and 
the novel features will be particularly pointed out in con 
nection with the appended claims. 

In the accompanying drawing: 
FIG. 1 is a sectional plan of the rotor of a device em 

bodying this invention, the section being taken approxi 
mately along the line 1-1 of FIG. 2; 
FIG. 2 is a schematic view, with some parts in sectional 

elevation, of a device made in accordance with this inven 
tion, and using the rotor shown in FIG. 1, the section 
being taken approximately along the line 2-2 of FIG. 1; 

FIG. 3 is a sectional plan of a portion of a rotor em 
bodying the invention, but illustrating a modification of 
the rotor; and 

FIG. 4 is a side elevation of the modification shown in 
FIG. 3, as viewed from the line 4-4 of FIG. 3. 
In the embodiment of the invention shown in FIGS. 1 

and 2, the device includes a body or rotor 10 with a 
chamber 11 therein that is concentric with the outer pe 
riphery of the rotor 10. The body or rotor 10 is fixed on 
the upper end of an upright shaft 12 supported for rota 
tion at its upper end and below the rotor 10 by a bearing 
13 of a support 14. A closed housing 15 encircles and en 
closes the rotor 10 and rests upon the upper end of the 
bearing 14. The housing has a removable cover 16, and 
an exhaust pipe 17 is carried by the cover and opens 
through it. A control valve 18 is provided in pipe 17 and 
this pipe leads to the intake side of an exhaust pump 19, 
the outlet of which is connected by pipe 20 to the upper 
part of a condenser 21, and a drian pipe 22 leads from the 
bottom of the condenser for removing condensed vapors. 
The pump 19, when running while valve 18 is open, 
creates a partial vacuum in the closed housing 15. 
The bottom wall of the housing is inclined to a drain 

opening leading to outlet pipe 23 controlled by a valve 24, 
so that any non-vaporized components of the treated 
liquid may be collected and removed separately from the 
vapors through pipe 23. An inlet pipe 25 having therein a 
control valve 26 extends through a seal in the cover 16 
and through a seal ring 27, such as an O-ring, in the top 
of the rotor 10 for continuously introducing into chamber 
11 of the rotor, while the rotor is rotating, a liquid having 
at least a component which it is desired to remove there 
from. The pipe 25 enters rotor 10 concentrically with the 
axis of rotation of the rotor, and the peripheral wall 
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2 
of chamber 11 of the rotor is also concentric with the 
axis of rotation of the rotor. 
The outer peripheral wall 28 of the rotor is generally 

cylindrical, except as will be explained, and a plurality of 
recesses 29 are provided in the rotor at intervals along 
the outer peripheral wall and opening outwardly through 
the peripheral wall. The rotor also has outwardly converg 
ing passages 30 connecting the chamber 11 with the inner 
ends of recesses 29. Each passage 30 opens at its larger 
end into chamber 11 in the peripheral wall thereof, and 
its smaller end opens through the inner end wall of a 
recess closely to that side wall 31 of the recess which is 
the leading side when the rotor turns in the direction of 
arrow A in FIG. 1. The longitudinal axes of the passages 
30 and recesses 29 are inclined to radii of chamber 11, SO 
that the passages and recesses trail rearwardly and out 
wardly with respect to the direction of rotation A of the 
rotor. The smaller, outer or nozzle end of each passage 30 
discharges abruptly into its recess 29 with its orifice open 
ing through the inner end wall of the recess. The area 
of each such orifice opening is considerably smaller than 
the area of the inner end wall of the recess through which 
the passage 30 discharges. For example, in the illustrated 
embodiment, the area of said orifice or opening at the 
discharge end of each passage 30 is less than one-third of 
the end face area of the recess 29 and preferably it is less 
than one-eighth of such end face area. 
The width of each recess at its outer open face, trans 

verse to the wall 28, is considerably less than the width of 
the wall 28 so as to leave peripheral strip areas 40 of the 
wall 38 of substantial width on each side of the recess as 
shown in FIGS. 2 and 4. The peripheral wall 38 of the 
rotor has air foil surfaces 41 designed to obtain reaction 
upon the peripheral wall surfaces from air or fluid that 
lies along the peripheral wall as the wall has its travel. 
One example of such an air foil surface is shown in FIG. 
1 in which wall, beginning just before the open face of 
each recess is made outwardly convex and arcuate so that 
the peripheral wall increases, in its distance from the axis 
of rotation, from just in front of the recess open face to 
a position somewhat to the rear of such open face and 
then decreases slowly after passing the open face of a 
recess before a new open face of a recess is found. This 
curved, arcuate, radially outwardly progressing peripheral 
wall, which is for the full width of the rotor, cams air or 
fluid outwardly in passing and this creates a partial vac 
uum over Such curved arcuate surface and since the 
recess has its open face disposed in such area where the 
Suction occurs, this aids in creating a suction in the recess. 
The passages 30 and recesses 29 are open solely at their 
ends and are closed between their ends. 
The rotor 10 is conveniently made in two parts to fa 

cilitate the creation of the chamber 11 and for providing 
access to form the passages 30. For this purpose the rotor 
in FIGS. 1 and 2 has a removable cover 10a with a flange 
10b that telescopes into the open face of chamber 11 to 
center the cover, with a seating ring such as an O-ring 44 
(FIG. 2) disposed between the flange 10b and the side 
wall of chamber 11. The open face of chamber 11 is en 
larged enough to receive the flange 10b with the inner 
periphery of the flange forming a smooth continuation of 
the peripheral wall of chamber 11. This peripheral wall 
of the chamber has arranged along it several ribs 45 of 
short radial height to resist or retard swirling of any 
liquid in the chamber while the rotor is rotative. The 
inner peripheral wall 15 of the housing is also provided 
with a plurality of ribs 46 of short radial height to retard 
swirling of any fluid in that part of the housing around 
the rotor's periphery. 
The modification shown in FIGS. 3 and 4 is the same 

as in FIGS. 1 and 2, except that the recesses 29b, in 
stead of being cylindrical in cross section as in FIGS. 1 
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and 2, vary progressively and decreasingly in depth from 
the leading end wall 48, along and close to which the 
passages 30b discharge, in a trailing direction with re 
spect to the direction of rotation of the rotor, so that 
the maximum depth of the recess will be greatest at wall 
48 and decrease in a trailing direction. The widths of 
these recesses however are less than the width of the outer 
peripheral wall of the rotor so that the recess will open 
outwardly solely through the air foil peripheral wall sur 
face and be closed on its sides. It should be noted that 
in this modification the passages 30 b are elongated to be 
equal to the width of the recesses 29b to take advantage 
of the vacuum along their full width. 

In use, the shaft is rotated at a high speed in the 
direction of arrow A and while it is so rotating, a liquid 
with a component to be vaporized is continuously intro 
duced through pipe 25 into chamber 11. At the same 
time the pump 19 will be operated, and a cooling medium 
such as water passed through the condenser 21. Valves 
26 and 18 will be open and valve 24 closed. The intro 
duced liquid will form a layer along the outer peripheral 
wall of the chamber 11 where the layer rotates with the 
rotor. The centrifugal forces created on this liquid layer 
will force some of the liquid through the passages 30 at 
high pressure and discharge it from the small tapered 
end of the passage into a recess 29 or 29b. Air or fluid 
along the outer periphery of the rotor in its relative move 
ment peripherally along the rotor will tend to create a 
suction or partial vacuum in the recesses so that the 
liquid discharged from the passages 30 will be into 
a partial vacuum. This sudden fall in pressure results in 
maximum vaporization of some of the discharged liquid. 
The air foil surface of the rotor along the open faces of 
the apertures causes further suction or partial vacuum 
in the recesses so as to further increase the Sudden fall of 
pressure on the discharged liquid with still greater ten 
dency to vaporization of some of the discharged liquid. 
When a wall is rotating in a direction generally normal 
to its face area, a partial vacuum or suction will be cre 
ated on its trailing or leeward face and hence the pas 
sages 30 are arranged to discharge near the trailing wall 
of each recess, so as to utilize this added suction on the 
discharged liquid. The component of the liquid which is 
vaporized in this manner is removed and passed through 
the condenser and recovered for use, and the balance of 
the discharged liquid collects on the bottom wall of the 
housing and is withdrawn from time to time by opening 
valve 24. The tapering of the passages 30 acts to Speed 
up the rate of flow and energy in the liquid passing, in 
the same manner that a nozzle is used in a garden hose. 
The sudden fall in pressure on a fast moving stream aids 
in the breaking up of the discharged liquid under partial 
vacuum conditions so that maximum vaporization oc 
curs without the use of heat that might damage some 
component of the introduced liquid. The vaporization is 
rapid and continuous, and accomplished in relatively sim 
ple and compact apparatus. 

It will be understood that various changes in the de 
tails, proportions, materials and arrangements of parts, 
which have been herein described and illustrated in order 
to explain the nature of the invention, may be made by 
those skilled in the art within the principle and Scope 
of the invention as expressed in the appended claims. 

I claim: 1. A device for converting a component of a liquid into 
a vapor, which comprises: 

(a) an annular body mounted for rotation and having 
therein a closed chamber substantially concentric 
with the axis of rotation of the body, -- 

(b) said body having therein a plurality of recesses 
opening outwardly through the outer peripheral wall 
of the body and arranged in succession and circular 
spaced apart along that wall and also a correspond 
ing number of passages each respectively opening at 
one end into said chamber through the inner pe 
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A 
ripheral wall of the chamber and at its other end into 
the inner end of a said recess, 

(c) the width of each recess at its open face in a 
direction parallel to the axis of rotation of the body 
being less than the width of said wall at the recess 
in a direction parallel to said axis of rotation, 

(d) the peripheral wall of said body having an air foil 
cambered surface with regard to the direction of rota 
tion, just preceding and at each recess for increasing 
the tendency of the ambient fluid along the periphery 
of the body, during rotation of the body, to create a 
partial vacuum radial lift action at the open face of 
each recess, and 

(e) means for delivering a liquid for vaporization to 
said chamber during rotation of said body. 

2. The device according to claim 1, and a housing en 
closing said body and having one outlet connected to 
suction means and a condenser to remove vapors and 
create a partial vacuum in said chamber, and a drainage 
outlet in its bottom portion for removong any component 
of the introduced liquid which is unvaporized the inside 
peripheral wall of said housing having means to retard 
swirling of any fluid in said housing around said body. 

3. The device according to claim 1, wherein each of 
said passages opens into its related recess close to the 
leading side wall of the recess with respect to the direc 
tion of rotation of the body. 

4. The device according to claim 1, wherein the longi 
tudinal axis of each recess is inclined outwardly and rear 
wardly in a trailing direction with respect to the direc 
tion of rotation of the body. 

5. The device according to claim 1, wherein the longi 
tudinal axes of the passages and recesses are inclined out 
wardly and rearwardly in a direction trailing with respect 
to the direction of rotation of the body. 

6. A device for converting a component of a liquid 
into a vapor, which comprises: 

(a) a body mounted for rotation and having therein a 
closed chamber substantially concentric with the axis 
of rotation of the body, 

(b) said body having therein a plurality of recesses 
opening outwardly through the outer peripheral wall 
of the body and arranged in succession and Spaced 
apart along that wall and also closed passages each 
opening at one end into said chamber through the 
outer peripheral wall of the chamber and at its 
other end into the inner end of a recess, 

(c) the width of each recess at its open face in a di 
rection parallel to the axis of rotation of the body 
being less than the width of said wall at the recess 
in a direction parallel to said axis of rotation, 

(d) the peripheral wall of said body having an air foil 
surface, with regard to the direction of rotation just 
preceding and at each recess for increasing the ten 
dency of fluid along the periphery of the body, dur 
ing rotation of the body, to create a partial vacuum 
at the open face of each recess, (e) means for delivering a liquid for vaporization to 
said chamber during rotation of said body, and 

(f) the recesses at their open faces progressively de 
creasing in depth in a trailing direction with respect 
to the direction of rotation of the body and having 
their sides closed. 

7. The device according to claim 1, wherein each pas 
sage opens into its related recess close to the leading side 
wall of the recess with respect to the direction of rota 
tion of the body, and the recesses at their open faces 
progressively decrease in depth in a trailing direction 
with respect to the direction of rotation of the body 
and have their sides closed. 

8. A device for converting a component of a liquid 
into a vapor, which comprises: 

(a) an annular body mounted for rotation and having 
therein a closed chamber substantially concentric 
with the axis of rotation of the body, 
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(b) said body having therein a plurality of recesses 
opening outwardly through the outer peripheral wall 
of the body and arranged in succession and circular 
spaced apart along that wall, and also a correspond 
ing number of passages each respectively opening at 
one end into said chamber through the inner pe 
ripheral wall of the chamber and at its other end 
into the inner end of a said recess, 

(c) the width of each recess at its open face in a 
direction parallel to the said axis of rotation of the 
body being less than the width of said wall at the 
recess in a direction parallel to said axis of rotation, 

(d) the peripheral wall of said body having an air 
foil cambered surface with regard to the direction of 
rotation just preceding and at each recess for in 
creasing the tendency of the ambient fluid along the 
periphery of the body, during rotation of the body, 
to create a partial vacuum radial lift action at the 
open face of each recess, 

(e) means for delivering to said chamber, during ro 
tation of said body, a liquid at least a component of 
which is to be vaporized, and 

(f) a housing enclosing said body and having an out 
let connected to a source of suction, for removing 
vapor and creating a partial vacuum in the cham 
ber, and a drain for removing any of the intro 
duced liquid which is unvaporized. 

9. The device according to claim 8, wherein said pas 

(b) said body having therein a plurality of recesses 
opening outwardly through the outer peripheral wall 
of the body and arranged in succession and spaced 
apart along that wall and also closed passages each 

5 opening at one end into said chamber through the 
outer peripheral wall of the chamber and at its other 
end into the inner end of a recess, 

(c) the width of each recess at its open face in a 
direction parallel to the axis of rotation of the body 

10 being less than the width of said wall at the re 
cess in a direction parallel to said axis of rotation, 

(d) the peripheral wall of said body having an air 
foil surface, with regard to the direction of rotation 
just preceding and at each recess for increasing the 

5 tendency of fluid along the periphery of the body, 
during rotation of the body, to create a partial 
vacuum at the open face of each recess, 

(e) means for delivering a liquid for vaporization to 
said chamber during rotation of said body, and 

20 (f) said air foil surface being a convex, arcuate, ris 
ing surface in a radial direction beginning immedi 
ately in front of and ledaing to the open face of 
each recess and after the recess decreasing in its 
distance from the axis of rotation of the body, to 

25 ward the next recess along the outer peripheral wall 
of the body. 

12. A device for converting a component of a liquid 
into a vapor, which comprises: 

sage are convergingly tapered outwardly and discharge (a) a body mounted for rotation and having therein a 
into said recesses close to the wall of the recess which is 30 closed chamber substantially concentric with the axis 
leading, with respect to the direction of rotation of the of rotation of the body, 
body. (b) said body having therein a plurality of recesses 

10. A device for converting a component of a liquid opening outwardly through the outer peripheral wall 
into a vapor, which comprises: of the body and arranged in Sucession and spaced 

(a) a body mounted for rotation and having therein a 
closed chamber substantially concentric with the axis 
of rotation of the body, 

(b) said body having therein a plurality of recesses 
opening outwardly through the outer peripheral wall 
of the body and arranged in Sucession and spaced 
apart along that wall, and also closed passages each 
opening at one end into said chamber through the 
outer peripheral wall of the chamber and at its other 
end into the inner end of a recess, 

(c) the width of each recess at its open face in a direc 
tion parallel to the axis of rotation of the body being 
less than the width of said wall at the recess, in a 
direction parallel to said axis of rotation, 

(d) the peripheral wall of said body having an air 
foil surface with regard to the direction of rotation 
just preceding and at each recess for increasing the 
tendency of fluid along the periphery of the body, 
during rotation of the body, to create a partial vacu 
um at the open face of each recess, 

(e) means for delivering to said chamber, during rota 
tion of said body, a liquid at least a component of 
which is to be vaporized, and 

(f) a housing enclosing said body and having an outlet 
connected to a source of suction, for removing vapor 
and creating a partial vacuum in the chamber, and a 
drain for removing any of the introduced liquid 
which is unvaporized, 

(g) said passages being convergingly tapered outwardly 
and discharging into said recesses close to the Wall 
of the recess which is leading, with respect to the 
direction of rotation of the body and the recesses at 
their open faces progressively decreasing in depth 
in a direction trailing with respect to the direction of 
rotation of the body and have their sides closed. 

11. A device for converting a component of a liquid 
into a vapor, which comprises: 

(a) a body mounted for rotation and having therein a 
closed chamber substantially concentric with the axis 
of rotation of the body, 

35 apart along that wall and also closed passages each 
opening at one end into said chamber through the out 
er peripheral wall of the chamber and at its other end 
into the inner end of a recess, 

(c) the width of each recess at its open face in a di 
40 rection parallel to the axis of rotation of the body 

being less than the width of said wall at the recess 
in a direction parallei to said axis of rotation, 

(d) the peripheral wall of said body having an air foil 
surface, with regard to the direction of rotation just 

45 preceding and at each recess for increasing the ten 
dency of fluid along the periphery of the body, dur 
ing rotation of the body, to create a partial vacuum 
at the open face of each recess, 

(e) means for delivering a liquid for vaporization to 
50 said chamber during rotation of said body, and 

(f) said air foil surface being an individual convex, 
arcuate radial rise in the surface on the outer pe 
ripheral wall of the body, each beginning immedi 
ately in front of and leading to the open face of a 

55 recess and after the recesses decreasing in its dis 
tance from the axis of rotation of the body toward 
the next recess along the outer peripheral wall of 
the body. 
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