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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot 1.mdertake to return, or to correspond with the u:riters of, rejected manuscripts 
intended for this or any other part of NATURE. No notice is taken of anonymous communication.Y. 

IN THE PRESENT CIRCUMSTANCES, PROOFS OF "LETTERS" WILL NOT BE SUBMITTED TO 
CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P. 73. CORRESPONDENTS 
ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 

Anisotropy of Cellulose Sheet 
IN view of the results just published by Spence1 

on the optical anisotropy of films prepared from 
various esterified celluloses, it may be of interest to 
record some recent measurements on 'Cellophane' 
(regenerated cellulose) sheet. 

This material is observed to be optically bi-axial, 
the axes lying in the plane defined by the direction 
of extrusion and the normal to the sheet. The 
measurements made in this laboratory are not, as in 
Spence's case, direct measurements of birefringence, 
but are observations of the two principal refractive 
indexes in the plane of the sheet, and of the optic 
axial angle. From these the refractive inqex nor.mal 
to the sheet and the birefringence have been cal
culated. Numerical results for two batches of material 
are given in the accompanying table, where 6 is the 
angle between one optic axis and the normal to the 
sheet ; ny is refractive index for electric vector along 
extrusion direction ; np is refractive index for 
electric vector in plane of sheet at right angles to 
extrusion direction ; and na is refractive index for 
electric vector along normal to sheet. 

I Acid and water-

6 n,. "fJ " a (na-n,.) 
(obs .) (obs.) (calc.) X lO' - - ------

Wetted 43 ·0° 1·413 1 ·408 1 ·403 -1000 
washed sheet Air-dry 45·7° 1·534 1·526 1·519 -1500 

---------
Wet 56·5° 1·382 1·377 1·374 - 800 

Sheet undried Freely 
during dried 57·6· 1·531 1·521 1·517 -1400 

manufacture Stretched 
and dried 72·3g 1·535 1·521 1·520 -1500 

I<'or ready comparison with Spence's birefringence 
figures, the values for (na-ny) are given in the same 
units as used by him although, owing to the method 
by which the figures were obtained, they cannot have 
the same accuracy as his. They are not inconsistent, 
however, with the values to be expected- by extra
polation to zero acetyl content-from Spence's figures 
obtained on sheets prepared from cellulose acetylated 
to different extents. 

It may be obsen·ed that, while the 'slow ray 
direction' and the direction of extrusion or stress are 
coincident in the regenerated cellulose sheet, Spence 
found them (with one exception) to be at right angles 
in sheets made from cellulose esters with various acyl 
groups. Moreover, in cellulose sheet, increase of the 
stress along the direction of extrusion leads to 
increase in the negative value of (na-n,.), in contrast 
again to the behaviour of the esters. 

These differences are probably to be ascribed to 
the absence of acyl side chains in regenerated 
cellulose, since any 'selective' orientation that may 
be induced by stress will presumably have less effect 

on na and np in cellulose than in its esters. The 
values of na and ny in the material examined are 
nevertheless both increased by stress, while np 
remains remarkably constant. 
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1 Spence, J ., J. Phy•. Chem. , 43, 865 (19a9) . 

Heat Conductivity of Rubber at Low 
Temperatures 

WHILST exammmg the possibilities of applying 
rubber in low-temperature work, we were hampered 
by the lack of available data of its physical properties 
at low temperatures. We were quite aware of the 
difficulties to be expected in making accurate measure
ments in that temperature region, and t.his applies 
specially to the heat conductivity in which we were 
particularly interested. In order to obtain at least 
an estimate of the order of magnitude, we carried out 
some measurements of the heat conductivity of 
commercial rubber (tyre . rubber, North British) at 
room temperature and the temperature of liquid air. 

We used (1) the standard method (heat trans
mission through a thin sheet) at both temperatures 
with a small vacuum apparatus which had a circular 
cross-section of about 7 em. 2 ; the specimen had a 
thickness of 0·9 mm. ; (2) we checked the low
temperature measurement by the following method : 
a bag of the same rubber was immersed in liquid 
oxygen and filled with liquid nitrogen. The rate of 
evaporation of the nitrogen was measured and, 
together with the dimensions of the bag, allowed of an 
independent determination of the heat conductivity. 
The mean values obtained by both methods are as 
follow: 

T 293°K. 
cal.fsec.cm.°K. 0·00055 

83°K. 
(1) 0·000018 
(2) 0·000010 

This considerable drop in the heat conductivity to, 
say, one fortieth from room to liquid air temperature 
does not seem to be confined to this particular rubber, 
as other specimens which we subjected to rough 
measurements show a similar behaviour. 
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