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planimeter. The remaining symbols of the tables 
have their usual significance. 
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The Preparation of Glass Helices for Use in 
Fractionating Columns 

BY WILLIAM G. YOUNG AND ZENE JASAITIS 

The separation of cis- and (!rows-2-butene1 and 
of crotyl and methylvinyl-carbinyl bromides2 by 
means of a column packed with broken glass 
helices clearly demonstrates that it is possible to 
carry out quantitative separations on isomeric 
mixtures with this type of packing and unless the 
separation requires the maximum possible effi
ciency it may be accomplished with an inexpen
sive fractionating column. However, the prepa
ration of these glass helices3 has been a slow and 
tedious process requiring considerable skill. 

With the cooperation of National Youth Ad
ministration students, Messrs. Roland Icke, 
Robert Kreiss and Lawrence Richards, we have 
modified the method of winding and breaking the 
glass helices so that a satisfactory product may be 
prepared in one-fifth the time previously re
quired.30 

Winding the Helices.—One end of the 3.2 
mm. steel rod3C is held in a loose metal or wood 
bearing while the other end is fastened to a vari
able speed laboratory stirring motor which is 
clamped on a ring stand. The molten Pyrex or 
soft glass is fed to the rapidly turning steel rod 
with the right hand, leaving the left hand free to 
move the blast-lamp along the rod at a uniform 
speed. With the rod turning at a rate of 380-400 
r. p. m., it is possible to make 36 helices 45 cm. long 
in one hour. The volume of the unbroken helices 
amounts to 400-425 ml. compared to 150 ml. pre
viously reported,8c while the volume of broken 
helices obtained equals 60 ml. compared to 15 ml. 

(1) Kistiakowsky and co-workers, THIS JOURNAL, 57, 876 (1935). 
(2) Winstein and Young, ibid., 88, 104 (1936). 
(3) (a) Wilson, Parker and Laughlin, ibid., 58, 2795 (1933); 

(b) 5«, 1396 (1934); (c) Roper, Wright, Runoff and Smith, ibid., 
87, 954 (1935). 

The fiber diameter of the coils may be varied from 
0.2 to 0.9 mm. by regulating the speed of the mo
tor and the temperature of the molten glass as it 
is fed to the winding form. The helices made in 
this way are uniform throughout and very closely 
wound. 

Breaking the Helices.—The long spirals 
which are strung on a No. 18 Chromel wire are 
brought in contact with the hot wire by rubbing a 
glass rod from one end of the spiral to the other 
two or three times. The spirals are then broken 
by gently rubbing a short section between the 
thumb and forefinger in a direction parallel to 
its long axis. The resulting product contains 
10.5% of helices of less than one-half turn per 
coil, 6.2% between one-half and three-fourths 
turns, 8.6% between three-fourths and one turn, 
51.5% of one turn, 15.6% between one and two 
turns and 7.6% about two turns. The spirals 
turn slightly as they are rubbed against the wire, 
thus making it possible for the majority of the 
helices to be one turn or more. Since the rings 
cling together it is possible to remove everything 
below three-fourths of a turn by gently shaking 
10-15 ml. at a time. Although the product aver
ages slightly more than one turn per coil and is 
very satisfactory for most purposes its efficiency 
may be further increased by carefully sorting out 
the helices of less than one turn as previously de
scribed.30 

The following data have been obtained for heli
ces made from 6-mm. soft glass rod as described 
above: 

Fiber size, mm. 0.2-0.3 0.3-0.4 0.5 
Total volume, ml. 10° 10 10 
Number of helices 1700 1600 1100 
Glass, g. 2.24 3.24 5.26 
Vol. of glass, ml. 0.9 1.3 2.12 
Surface area, sq. cm. 140 150 170 
% of free space 91 87 79 

° Volumes were measured in a graduated cylinder 12 mm. 
in diameter. 
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