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silica gels which became normal in ignited gels. 
White, Urban and Van Atta• found very low values 
for stream potentials in pyrex glass capillaries of less 
than 0·001 em. diameter. Wolkowa, in measuring 
the velocity of penetration of liquids into finely 
powdered materials, found regular behaviour with 
non-polar liquids but anomalous results with water 
and other polar liquids. Measurements carried out 
at the Building Research Station of the dielectric 
constant of liquids in porous materials and its 
variation with frequency have been found to exhibit 
discrepancies which may prove to be related with 
observations on water in soils made by Smith-Rose•. 

It is suggested that Hardy's7 conception of mole
cular orientation in thin liquid films formed on the 
surface, for which strong evidence is afforded by 
their behaviour as lubricants, may provide a means 
of reconciling the anomalies to which we now direct 
attention. In such films, the work required to tear 
up 'by the roots' orientated chains of molecules, as 
is necessary in molecular exchanges between film and 
gaseous phase or across a semi-permeable membrane, 
may be much greater than that required to slide 
layers from the surface in a manner which may be 
considered to occur when a direct hydrostatic suction 
is applied. This crude picture is, of course, open to 
objections which it is not possible to discuss here, 
but it may serve to emphasise the desirability of 
carrying out measurements by two or more different 
methods in any studies designed to further our 
knowledge of the capillary properties of liquids in 
finely porous systems. B. H. WILSDON. 
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Galvanometer Relays 

THE use of the rectifier photo-cell to amplify 
galvanometer deflections is now well known ; but I 
have never seen any explicit mention of the fact 
that, with the customary set-up\ the deflections of 
the second galvanometer are not in general pro
portional to those of the first. The discrepancy arises 
because the area of the photo-cell illuminated changes 
as the deflection of the primary galvanometer changes. 

I am now using a modified system in which this 
defect is absent. The beam of light from the primary 
galvanometer mirror forms a rectangular image on 
a lens, immediately behind which is a pair of right
angled prisms, which throw part of the light on to 
one cell and part on to another. The lens forms an 
image of the galvanometer mirror on each cell. As 
the rectangular image moves across the lens more 
light is thrown on to one cell and less on to the other : 
but there is no change of the cell area illuminated in 
either case, the only effect being to vary the bright-

ness of the images on the cell surfaces. Thus, non· 
uniformity of the sensitivity of the surfaces cannot 
affect the proportionality between the deflection of 
the two galvanometers. 

The two cells are connected across the galvano
meter in parallel with, and in opposition to, each 
other ; this method of connexion gives considerably 
greater amplification than can be obtained with a 
divided cell of the same photo-electric sensitivity. 
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Addition of Hydrogen Bromide to Olefines 
THE results of several investigations have con

firmed the discovery1 that oxygen and peroxides 
('oxidants') may greatly affect the addition of hydro
gen bromide to olefinic substances•. In all these 
investigations the double-bond has been in the 
terminal position (CH2 = CH - CH2 - ), oxidants 
causing the addition of hydrogen bromide to yield 
CH,Br - CH2 - CH2 -, and 'anti-oxidants' allow
ing the formation of CH 3 - CHBr - CH2 -. 

In order to ascertain whether the same effect 
could be produced in the reactions of an olefine 
containing a non-terminal double-bond, we 
have studied additions to iso-undecylenic acid" 
(CH 3 - CH = CH - (CH.)7 - COOH). This olefine 
adds hydrogen bromide relatively slowly, and yields 
the same proportions of 9- and 10-bromoundecoic 
acids, whether oxidants or anti-oxidants are present. 
As undecylenic acid (CH 2 = CH - (CH 2) 8 - COOH) 
clearly shows the peroxide effect (Ashton and Smith, 
loc. cit.) there is now someevidencethatonlyterminal 
double-bonds are susceptible. 
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Ionisation of the Kennelly-Heaviside Layer 
THE eclipse observations of August 31, 1932, and 

Appleton's Tromso observations, indicate fairly cer
tainly that the normal daytime ionisation in the E 
layer (100 km. height) is due mainly to solar wave 
radiation, and not to neutral corpuscles as Chapman 
suggested. But the ionising wave radiation may not 
be ultra-violet light (in amount corresponding to 
Planck's fmmula at the sun's temperature) as now 
generally supposed. As Eckersley has remarked, if 
the ionising agent is wave radiation, it must be so 
penetrating as to be of Rontgen type ; but he dis
believes in the emission by the sun of an adequate 
amount of such radiation (Elias, however, for a time 
considered such rays to be the cause of theE-layer). 

But solar conditions seem not to preclude such 
radiation. If, as Swann has suggested, very fast 
electrons are produced in sunspots, most of them 


	Galvanometer Relays

