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This invention relates in general to an improvement 
with regard to the horizontal reverse taper thin film 
processing machine shown in my prior Patent 2,927,634 
dated March 8, 1960, 

In the prior art in horizontal thin film processing ma 
chinery, the vapors generated during the operation flow 
in the same direction as the product, that is, concurrent 
with respect to the material, e.g. liquid being processed 
from the feed-in area to the product or bottoms-out point. 
For many operations, this is entirely satisfactory but 
there are situations in which it has been found that it is 
preferable for processing reasons for the vapor to flow 
in the opposite direction, that is, counter to the flow of 
the material under process. Ordinarily in such cases 
there tends to be considerable entrainment of the liquid 
with the vapor which of course is an undesirable con 
dition. The present invention has for its principal object 
the provision of a satisfactory apparatus in which the 
vapor is forced out at a point adjacent the feed-in of the 
material to be processed, i.e., at the remote end of the 
machine from the product or bottoms-out position; and 
the provision of such apparatus wherein the vapor outlet 
is located longitudinally outwardly in the chamber with 
respect to the in-feed point and at the opposite side of 
the in-feed point from the bottoms-out point, and this 
arrangement has been found to be satisfactory with re 
spect to the problem of entrainment of fluid with the 
vapor. 

It is another object of the present invention to provide 
means on the rotor for aiding in the progress of fluids 
of high viscosity which are ordinarily not possible to be 
processed at desired conditions; and the provision of such 
means comprising elements referred to hereinafter as 
"pushers' located near the end of the process section and 
mounted on the rotor blades for pushing the stock along 
as it tends to become stiffer and stiffer and so resists the 
progress to the bottoms-out or product collection point. 

Other objects and advantages of the invention will ap 
pear hereinafter. 

Reference is to be had to the accompanying drawings, 
in which 

FIG. 1 is a longitudinal section through a reverse taper 
machine according to the present invention; 

FIG. 2 is a section of the rotor on an enlarged scale 
taken on line 2-2 of FIG. 1 and showing the positioning 
of the pusher blades, and 

FIG. 3 is a view similar to FIG. 1 illustrating a ma 
chine embodying forward taper according to the present 
invention. 

In carrying out the present invention, any kind of sup 
porting arrangement or framework can be used for the 
apparatus and only so much is illustrated as to explain 
the invention. In particular, end supporting plates or 
closing heads 26 and 12 are supported in fixed position 
and they mount thereon a rotary tube or pipe-like mem 
ber 14 which extends at one end of the machine as at 
16 and is driven by any kind of motor which may be 
found to be convenient or desirable. 
The end plates 10 and 12 also mount between them 

the casing of the machine indicated at 18 and on which 
a temperature regulating jacket 20 is mounted. This 
jacket may accept steam, hot water, cooling water, etc. 
as conditions may require. 
The end plate 10 mounts a vapor collecting chamber 

22 which may be of any desired description but it is in 
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general closed and the vapor escapes through the open 
connection 24, it being understood that this vapor is oc 
casioned by the action of the machine in processing ma 
terial therein and also it is to be understood that various 
kinds of conventional bearings, etc. can be utilized for 
the proper mounting of the pipe or tube 14 in end plate 
12 and in the extreme end plate 26 mounted on the walls 
of chamber 22. 
Mounted on the tube 14 are a series of generally radial 

vanes or blades generally indicated at 28. These vanes 
are substantially alike and taper from end-to-end in con 
formance with the inner wall of the chamber 18, with 
their outer edges positioned in closely spaced relation 
with respect to said inner wall of the chamber. The ma 
terial to be processed is fed into the connection 30 and 
the bottoms or finished product is drained or extracted 
by connection 32 at the opposite end of the chamber. 
Also any kind of fan arrangement or vapor entrainment 
means can be utilized in the chamber 22 as may be found 
desirable. 
The vanes or blades 28 are recessed or cut out as at 

31 from the edges thereof adjacent 22 inwardly. These 
cut-outs accommodate a cylindrical projection 33 which 
is horizontal, open at both ends, and mounted as on an 
annular transverse wall or diaphragm 35 peripherally 
secured to wall 10. The projection extends in a direction 
toward the product outlet from chamber 22. The vapor 
produced by the action of the machine escapes without 
any appreciable entrainment of the fluid being processed, 
and this is due principally to the novel dam arrange 
ment as formed by the cut-out portions of the vanes 28 
and the cylindrical projection 33, as well as the wall 10, 
the latter extending annularly from the cylindrical pro 
jection to the adjacent wall of the chamber. 

Under certain conditions of heavy viscosity as for in 
stance 50,000 centipoises at 400 F., the machine operates 
perfectly satisfactorily but over that amount there is trou 
ble with the stiffening material that is being processed. 
It tends to stick to the side walls of the chamber short 
of the bottoms-out connection at 32. For instance, if 
the temperature were to be lowered fifty degrees from 
400 F. to 350 F., the viscosity of certain materials 
would probably be increased two to threefold, causing 
sticking in the chamber. 
This is avoided in the present case by the use of pusher 

elements generally indicated at 34, 34, these being arc 
shaped blades which are connected to the tips of the vanes 
:and are in slight angular relationship with respect to a 
diameter of the pipe 14 so that the blades actually form 
portions of worms and act to push the stiffened material 
along to its bottoms-out location. These pushers are ordi 
narily provided adjacent the bottoms-out portion of the 
devices as of course this is the point where the material 
has the highest viscosity due to the processing through 
the machine. 

Referring now to FIG. 3 there is shown the reverse 
operation with respect to the reverse taper machine shown 
in FIG. 1. In this case the construction is the same ex 
cept that the taper of the machine is in a divergent re 
lationship or on an enlarged relationship with respect to 
the chamber from the feed-in to the bottoms-out point; 
but in any event the vapor arrangement exit is adjacent 
the infeed position as before. In FIG. 3 the central pipe 
or tube is indicated at 44, the vapor chamber at 46, the 
vanes at 48, 48, and the bottoms-out connection 50 
whereas the feed-in connection is indicated at 52. Other. 
wise however the invention is the same as before. 
The same dam arrangement is also effective in this type 

of machine, the cylindrical projection 54 being located 
at the small end, next to the chamber 46 but still extend 
ing toward the product outlet as before. 
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The novel dam arrangement has been found to be ef 
fective also in cases where the machine is placed vertically 
whether the machine is tapered or straight and cylindrical, 
and it will be appreciated that vapor entrainment with the 
fluid being processed is substantially eliminated because 
the vapor is directed to the central part of the casing 18 
whereas the blades cause the input material to be at once 
spun out to the inner surface of the wall of the casing. 

Having thus described my invention and the advantages 
thereof, I do not wish to be limited to the details herein 
disclosed, otherwise than as set forth in the claims, but 
what I claim is: 

1. Apparatus of the class described comprising a hori 
Zontal chamber of generally conical formation, a tempera 
ture control jacket about the chamber exteriorly thereof, 
a horizontal rotor in the chamber, means to rotate the 
rotor, generally radially and axially arranged vanes on 
the rotor extending from the axis into close association 
with the interior wall of the chamber leaving a small 
space between the peripheral tips of the vanes and the said 
interior wall, 

a closing head and concentrate outlet at one end of the 
chamber, a feed inlet and a vapor, outlet at the other 
end of the chamber with the vapor outlet positioned 
axially beyond the feed inlet, an annular transverse 
diaphragm between the vapor outlet and feed inlet, 
said diaphragm being mounted at its periphery on the 
wall of the chamber, 

a generally cylindrical projection on the diaphram sur 
rounding the open center portion thereof and ex 
tending toward the concentrate end of the chamber, 
said projection being open at both ends and forming 
with the diaphragm a dam between the feed inlet 
and the vapor outlet wherein the dam is centrally 
open and provides communication from the chamber 
to the vapor outlet, the end portions of the vanes 
adjacent the feed inlet extending into close associa 
tion with the projection. 

2. The apparatus recited in claim 1 including cutout 
areas in the vanes accommodating the projection so that 
portions of the vanes rotate about the projection. 

3. The apparatus recited in claim 1 including cutout 
areas in the vanes accommodating the projection so that 
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4. 
portions of the vanes rotate about the projection both in 
side and outside thereof. 

4. Apparatus of the class described comprising a wall 
forming a chamber having an interior of the general 
shape of a horizontal cone, a temperature control jacket 
about the wall, a horizontal rotor in the chamber, means 
to rotate the rotor, generally radially and axially arranged 
vanes on the rotor extending into close association with 
the interior of the wall leaving a small generally uniform 
space between the peripheral tips of the vanes and the said 
wall, an inlet in said chamber for the material to be con 
centrated and a concentrate outlet in said chamber at a 
spaced point therefrom, to discharge concentrate moving 
along the wall, and means on said vanes for mechanically 
pushing the material being processed toward the concen 
trate outlet, said means comprising arc-shaped members 
attached to and extending between pairs of vanes adjacent 
said tips and in close association with respect to the in 
terior wall of the chamber, said members each having 
edge portions thereof spaced from the wall of the cham 
ber substantially the distance from the vane tips to said 
wall, said members being located adjacent the concen 
trate outlet, to force the concentrate toward the outlet. 
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