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This invention comprises of a new method and a novel 
device for evaporating or shell-freezing of heat sensitive 
liquids, such as organic fluids, and an inexpensive, rapid, 
and safe method of stoppering the fluid container without 
releasing the vacuum, thus preserving the dried sample 
from decay due to oxygen or water vapor in the air. 
The rotating container is not axially rotated as in con 

ventional centrifugal devices, but is part of a greater 
radius, thereby allowing increased centrifugal force with 
lessened speed. Further, this device permits turning in a 
complete circle by external means, thus allowing for vac 
uum connections without the necessity of a rotating vac 
uum seal as in conventional devices. 
The stoppering device is manually operated, and con 

sists of a rubber stopper fastened by a pin to a shaft that 
is separated from the evacuated area by a rubber, or other 
stretchable material, diaphragm. The shaft is held out 
wardly against atmospheric pressure by a spring. When 
it is desired to stopper the flask situated below the stopper, 
the spring is depressed until the stopper is firmly inserted 
in the flask, at that point the vacuum is released. The 
stopper is held in position by the weight of the air and 
the pin removed by releasing the spring. 
The device of this invention is inherent in the method 

thereof and embodies means for eccentrically rotating a 
heat sensitive liquid in a container around an external 
center, heat producing means, vacuum retaining means, 
vacuum sealing means, vacuum stoppering means, vacuum 
releasing means, means for adjustment of speed of rota 
tion, means for adjustment of centrifugal thrust, and a 
means for disassembling the device for cleaning purposes. 
Various further objects and advantages of this inven 

tion will be apparent from the description contained in the 
specification herein. It may be pointed out that present 
methods for vacuum stoppering in the laboratory require 
heat-sealing of the glass container, which is both danger 
ous and restrictive in the size of glassware. Further, as 
this device eliminates the rotating vacuum seal found in 
conventional devices it enables the operator to achieve 
vacuum pressures to .01 micron. 
The invention will be further described by reference to 

the accompanying drawing which is made part of this 
specification. The drawing is a composite sectional view 
of the evaporator and shell-freezer. 
The invention will be further described by reference 

to the specific form thereof shown in the drawing, but it is 
pointed out that such form shown is for illustrative pur 
poses only and is merely representative of one of the forms 
this invention can take. The form shown is not to be 
considered a limitation upon this invention whose scope 
is solely determined by the appended claims. 
A container holding a quantity of heat sensitive liquid 

8 is disposed in the holding form 5 having rigidly affixed 
at its terminal parts two spherical bearing surfaces 4 and 
9. The container is so disposed that it rests on rubber 
gasket 7 and on rubber supports 6 and the container 8 
has a capping portion 6. The spherical bearings are 
pivotally held in holding cups 19 and 17. Holding cup 17 
is Supported by locking slide 3 which is surrounding up 
Wardly extending portion 2. Spherical bearing 9 is dis 
posed in holding cup 10 which is integral with adjustable 
rotating locking fixture and radial arm 18 which is fixed 
to the revolving shaft of a adjustable speed motor, here 
diagrammatically indicated as 19. Upwardly extending 
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portion 2 is rigidly fixed to horizontal bed 1 which also 
has affixed to it a motor 19 thus forming a support for 
the entire instrument. Capping portion 6 rests upon 
gasket 7. The capping portion 6 is provided with a vac 
uum port which is angularly disposed thereto and a vac 
uum stopcock 14 is provided for release of the vacuum. 
A shaft 29 is disposed through an outwardly expanding 
spring and centrally through a bridging structure which 
is integral with capping portion 6. The shaft 26 passes 
through a flexible diaphragm such as rubber 12 which is 
sealed at its outer boundary to bridging portion 21 and 
at its inner boundary to shaft 20. Forming part of the 
shaft 26 and not shown in the drawing is a short needle 
which penetrates rubber stopper 13 holding it in place for 
disposition in container 8. A heater 22 for accelerating 
the drying time, is disposed about the container. 
The operation of this invention will now be explained. 
Container 8 is partially filled with a heat sensitive solu 

tion, and placed in holding form 5. Bearings 4 and 9 are 
placed in holding cups 18 and 17 and adjustment made to 
fixture 18 setting the radius of the arm. This setting is 
determined by previous trial and error dependent upon 
quantity and viscosity of the liquid. Adjustment of locking 
slide 3 sets proper tension on bearings. Rubber stopper 
3 is affixed to point of needle which is part of shaft 20 
and vacuum stopcock 4 is closed. This portion (6 and 
others) is placed on gasket 7. Vacuum port 5 is con 
nected to a vacuum pump by means of rubber hose and 
pumping is begun. When a sufficient vacuum is achieved 
the above mentioned portion is held firmly to 5 by vac 
uum pressure. Motor 19 is started, rotating the liquid 
container around a common axis formed by the motor 
shaft. The rotating bearings, 4 and 9, do not rotate on 
their own axes, and therefore do not require, rotary vac 
uum seals. Further, due to the increased turning diam 
eter, Sufficient centrifugal force is developed at low speeds 
to produce a vortex, thus extending the evaporative sur 
faces and holding the liquid against the walls of the con 
tainer 8, thus preventing destructive foaming. When the 
evaporative process is adjudged complete, shaft 20 is de 
pressed, forcing rubber stopper 13 into container 8, vac 
uum release stopcock is opened and vacuum pump to port 
15 is detached. The rubber stopper 13 is now held firmly 
due to air pressure on its outward top side and vacuum 
pressure on its inward bottom side. Shaft 20 is released 
from finger pressure and spring 1 thereupon thrusts it 
outward, removing the needle (shaft 20) from the rubber 
stopper 13. The sealed flask may now be removed. At 
any point in the procedure outlined above, the drying 
time may have been accelerated by connecting the heater 
22 to an electrical circuit. This heater (shown on outside 
of holding form 5) may be inside the vacuum system. 

I claim: 
1. A device for shell freezing of heat sensitive liquids 

which includes a centrifugal device for supporting a single 
container, said single container having upper and lower 
ends Supported in said device in an angular position, a 
motor having a vertical drive axis and driving arm extend 
ing perpendicular from said drive axis and rotated by said 
motor, the upper end of said container supporting device 
pivotally mounted at a point on the driving axis of said 
motor, the lower end of said container supporting device 
pivotally mounted on an outer extremity of said driving 
arm to be rotated about the motor axis to produce the 
necessary centrifugal force for shell freezing of the liquid 
in said container, said container being closed at the lower 
end and having an open mouth at the upper end, a vac 
uum Sealing cover for the mouth of said container and 
an axially movable stopper mounted for reciprocation in 
the Sealing cover and sealing the mouth of said container, 
a vacuum producing source connected to said vacuum 



3 
sealing cover, and a vacuum release valve in said vacuum 
Sealing cover. 

2. In a device according to claim 1 in which said rotat 
able angularly disposed external axially pivotal structure 
for supporting a container includes a base upon which 
there is mounted an upright element and a motor, said 

3,199,216 

upright element supporting a fixed spherical bearing at 
the upper end of said angularly disposed external axially 
pivotal structure and said motor driving arm provided 
with a second spherical bearing surface and in which said 
angularly disposed external axially pivotal structure is 
provided with fixed ball bearings that are to be mounted 
within the oppositely disposed spherical bearing Surfaces. 

O 

3. In a device according to claim 1 in which said cen 
trifugal device for supporting a single container is main 
tained on a central non-rotatable internal axis at its 
upper end while being rotated about its angularly disposed 
external axis...at its lower end and provided with means to 
connect said vacuum producing means to said container 
at its upper end without rotation of said container or 
vacuum producing source. . . . . . . 

4. In a device according to claim 1 in which said 
vacuum sealing cover for the mouth of said container 
comprises a resilient manually operated valve for said 
stopper, supported and contained in a sealed relationship 
over said container to permit producing a vacuum within, 
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said valve for said stopper provided with a needle as the 

4 
sole supporting element for said stopper, means to force 
said stopper into the mouth of said container to seal said 
container under vacuum and withdraw said resilient man 
ually operated valve and needle from said stopper and 
means to release said vacuum above said stopper. 

5. In a device according to claim 1 means to control 
the speed of said motor and in turn the centrifugal force 
produced within said container. 

6. In a device according to claim 1 in which a heat 
producing means Surrounds said container and is con 
trolled to produce a definite control of the change of 
temperature during the vacuum build up. 
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