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11. A magnetic coupling and housing, such as that il 
lustrated, is described and claimed in co-pending appli 
cation Serial No. 309,034, filed September 11, 1952, and 
entitled “Seal and Magnetic Drive for Spinning Band 
Column.” 
The rotatable element 18 is slightly smaller in its 

greatest lateral dimension than the internal diameter of 
the fractionating tube 69. Rotation of the close-fitting 
band 11 produces a “wetted wall” effect within the frac 
tionating tube 10 with the result that there is intimate 
contact between the up-flowing vapors within the column 
and the down-flowing reflux on the wall thereof. 
The head S3 includes a tapered body 23, a pancaked 

portion or cap 24 having a fat top wall 25, the tapered 
body 23 being arranged in a vacuum-tight seal with the 
seat 26 of the column 10. The cap 24 of the head {3 
includes laterally-extending condenser inlet 40 and out 
let 41, each passing through the side wall thereof and 
being connected to opposite ends of the looped condenser 
38 which depends below the hollow body portion 23 
into the condenser section 27 merging with the top of the 
column 10. A drip tip 39 is provided on each of the 
separate legs of the condenser 38. A vacuum connec 
tion 45, also laterally extending from the side wall of 
Cap. 24, permits vacuum operation of the column 10 and 
completes the construction of head 13. 
The thermocouple 29 is encased within a small tubing 

29a which passes through the thermocouple well 28 and 
is disposed laterally adjacent the upper fat wall 25 so 
as to lie fush therewith beneath the lower end of the 
flexible connector 18. To give correct readings, the 
thermocouple 29 is experimentally located within the con 
denser section 27 while refluxing a pure compound. 
A solenoid coil 32 is fixed about the sealed arm 30 

Which contains the soft iron core 31. Immediately below 
the exposed inner end of the core 31 within the head. 24 
is the upper end of the needle 33 having its upper para 
magnetic end 34 within the enclosed needle guide 35 and 
its tip 37 on the needle seat 36. The needle tip 37 is 
thus raised from the seat 36 by the action of the electro 
magnet 3l on the paramagnetic top 34 of the needle 33 
when the solenoid coil 32 is energized. 
A condenser 38 comprises a loop of tubing which 

doubles back on itself with a pair of drip tips 39 at the 
lower extremities of the loop which discharges on the 
edge of the needle seat 36. When the needle tip 37 is 
raised from the seat 36, the condensate is removed from 
the column by take-ofi line 42 into a receiver (not shown). 

By regulating the flow of cooling fluid into the total 
condenser 38, the evolved vapors within the fractionating 
tube 10 may be condensed and returned as reflux within 
the fractionating column 10 when the take-off line 42 
is closed by the needie valve. 

Condensate is prevented from leaking past the needle 
seat 36 by careful alignment of the needle 33 and by 
keeping the tip 37 clean. The head 13 should be adjusted 
so that the needle 33 is vertical and moves freely within 
the introverted guide 35 depending from the upper fat 
Wall 25 of the cap portion 24. A port 35a in the upper 
end of the guide 35 is in alignment with the arm 30 and 
admits one end of the electromagnetic core 31 into the 
lipper end of the guide 35. It will be understood that 
the paramagnetic end 34 of the needle 33 is disposed 
immediately below the protruding end of the electro 
magnet 31 and is lifted thereby when the coil 32 is ener 
gized. - 

The bottom portion 27a of the condenser section 27 
is tapered as shown and merges with the upper end of 
column 1 0 whereby reflux from the total condenser 38 is 
uniformly distributed on the wall of the fractionating 
column i 0. - 

To minimize radiation heat losses from column 10, the 
Vacuum jacket 43 may be insulated up to the condenser 
Section 27 to assure adiabatic operation of the still. The 
upper end of the vacuum jacket 43 is provided in the 
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region of the condenser section with expansion bellows 
44. 
The enclosed or introverted needle guide 35 and the 

thermocouple sleeve 28 are both turned into the pancaked 
cap 24 of the head 13 thereby substantially reducing the 
total height of the head and consequently the length of the 
band shaft 22. It has been found that such reduction 
in band shaft length permits the use of higher speeds of 
rotation without vibration and hence has been found to 
permit increasing the throughput of the column at a de 
sired fractionating eficiency and to increase the eficiency 
at a given throughput. 

Conventionally, spinning band columns of the type 
to which my improvement relates employs a rotatable 
element comprising a metallic band. It is contemplated, 
however, that the metalic band 11 may be replaced by 
a non-metallic or plastic band or a metallic band coated 
with such a plastic. A preferred material is Teflon or 
Kel-F (tetra-fluoroethylene resin), polyethylene, nyion, 
polyurethanes or the like. 
The configuration of such plastic or plastic-coated band 

is significant. A preferred form is a rod-like element 
having a cross-section of a Square with concave sides, the 
edges of Such rod-like element having inclined uniform 
Serrations which are uniform but non-aligned with re 
Spect to serrations on adjacent edges of the band. 
One Way in which such a band can be fabricated is to 

thread a rod of Square cross-section and then cut away 
a Symmetrically curved portion of the faces of the rodi 
located between the four “threaded” corner edges. It is 
also contemplated that such a band may have from 2 to 6 
or more “threaded” edges. 

. In any event, the threaded edges are mounted in close 
running fit with the interior of the column wall and, 
depending upon the direction of rotation, can be used to 
affect the flow of reflux along the column wall and there 
by control the efficiency of the vapor-liquid contact with 
in the column. Advantages of this type of spinning band 
include a low holdup of liquid and low pressure drop as 
Well as giving low H. E. T. P. values which are from 
% to % lower than the H. E. T. P.'s for spinning band 
columns employing conventional metallic rotatable ele 
ments. 

Although the invention has been described with refer 
ence to a preferred embodiment thereof, it is to be under 
Stood that this is by Way of illustration only. Accord 
ingly, it is contemplated that modifications and variations 
can be made in the apparatus by those skilled in the art 
in light of the preceding description and without depart 
ing from the spirit of the invention. 
What I claim is: - 
1. A take-off head for a spinning band fractionating 

column including an exteriorly tapered hollow body por 
tion, a Superposed hollow cap portion integral with said 
body portion, a substantially paralel top wail on said 
cap, hollow connector stem means extending axially of 
said wall, an introverted thermocouple sleeve extending 
inWardly from said upper Wall and offset with respect to 
the axis of Said connector stem means, a laterally extend 
ing tubular chamber communicating with said cap portion 
and closed at its outer end, said chamber being elon 
gated and adapted to be Surrounded by a solenoid coil, 
electromagnetic core means within said tubular chamber 
and extending within said head, a needle guide means 
Within said head and extending inwardly from said top 
Wall into said tapered body portion, said guide means 
being axially offset with respect to the axis of said con 
nector stem means and of said body portion and having 
its upper end in alignment with said laterally extending 
chamber, a lateral port in said guide at the upper end 
thereof in alignment with said tubular chamber, said 
port accommodating the inner end of said core means, 
Said guide means being adapted to receive the upper 
end of a needle valve means having a paramagnetic 
portion at the upper end thereof, a condenser means 




