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long life of the pivots and jewels which play so 
important a part in watches and scientific instruments 
of all kinds. Mr. Stott has investigated the most 
suitable shape and hardness of a pivot to carry a given 
load, and has measured the friction between the pivot 
and jewel and the torque due to it. He finds that 
during the rotation of the pivot rust is formed, and 
that this rust is the main cause of the increase of 
friction during wear. Lubrication does not diminish 
the friction between the pivot and jewel, but its pre
sence considerably increases the life of the bearing. 
The relation between the direction of the hole in the 
sapphire or diamond and its crystalline axis has an 
influence on the wear of the bearing. 

Flame Propagation in an Electric Field.-Prof. 
W. A. Bone, R. P. Frazer, and W. H. Wheeler have 
contributed a paper to the July number of the Pro
ceedings of the Royal Society on the effects of an electric 
field upon the propagation of flame through a dry 
mixture of carbonic oxide and oxygen. The gas was 
dried by prolonged contact with phosphoric anhydride, 
the combustion started by a spark, and the progress 
of the flame recorded photographically. An electric 
field was applied between electrodes in the gas, and 
control experiments made in the absence of a field in 
otherwise similar apparatus. Their results show a 
definite effect of the sign of the pole on the flame ; 
near the negative pole conditions are much more 
favourable to the continuance and propagation of the 
flame, and near the positive pole rather less favourable 
than in the field·free control experiments. There 
appear to be two distinct conditions in which the 
field has an effect : first, when the flame is being pro
pagated through a dry medium in which the field is 
maintained, and secondly, when the flame fronts have 
nearly reached the poles and the field breaks down. 
In the first · instance, there is a general drift of the 

medium towards the negative pole and also a sort of 
initial wave of positive ions in the same direction ; 
and in the second, combustion is accelerated by the 
highly ionised condition of the medium. The paper 
is illustrated by some . beautiful photographs of the 
moving flames. 

Structure of X03 Groups in Crystals.-A paper by 
vV. H. Zachariasen in the June number of the Journal 
of the American Chemical Society gives the general 
results -concerning the structure of groups X03 in 
crystals, as determined by X-ray analysis. The 
groups are fourid to be of two kinds: (1) co-planar 
groups; B03"', C03", and N03'; (2) pyramidal 
groups; S03", Cl03', As03'", Br03', Sb03'". In the 
following table a denotes the oxygen to oxygen dist
ance, r the cation to oxygen distance, and h the dis
placement of the cation from the plane of the oxygens, 
all in angstroms. 

a 
r 
h 

BO, 
2·35 
1·35 

co, 
2·13 
1·23 

NO, 

2·14 
1·23 

so, 
2·24 
1·39 
0·51 

CJO, 

2·38 
1·48 
0·49 

AsO, 
3·28 
2·01 
0·67 

BrO, 
2·76 
1·68 
0·56 

SbO, 

3·62 
2·22 
0·75 

The groups X03 are co-planar if the number of 
valency electrons in the group is 3 x 8, whilst a pyra
midal arrangement seems to be connected with 3 x 8 + 2 
valency electrons. An explanation of the formation 
of the asymmetrical groups in terms of ions and their 
polarisibility is given in the paper, and the values of 
a and h are shown to be related by the expression 
12h =dy6, which suggests a simple picture of the 
pyramidal groups as tetrahedral groups with three 
corners occupied by oxygen ions, the centre by the 
cation core, and the fourth corner by two displaced 
electrons or an equivalent concentration of electron 
density. 

Astronomical Topics. 
Nagata's Comet.-Science News Letter, dated Aug. 1 

(Science Service, Washington, D.C.), gives information 
about the discovery of this comet: Mr. Masani Nagata 
is a native of Japan engaged on fruit-growing near 
Brawley, California; he possesses a 3-inch telescope, 
and in the course of observing Neptune on the evening 
of July 15 (July 16·2 U.T.) he swept up a nebulous 
object near it; the next night it had moved a degree 
to the north-east ; he sent the news to Mt. Wilson, 
where Mr. Moore confirmed the discovery. There was 
a tail 4° long on July 18; the magnitude of the comet 
was given as 7 on July 23 and 9 on July 25, but it was 
probably really brighter, as twilight and atmospheric 
absorption would weaken its light more than that of 
the stars. 

The following positions (for 1931·0) are from Har
vard Cards 161-164: 

Date. R.A. 
July 18, 1792 U.T. 10h 40m 44·78 

19, 1861 10 45 6·0 
20, 1795 10 49 22·3 

N. Dec!. 
9° 50' 57" 
9 54 46 
9 58 12 

Place. 
Mt. Wilson 

22, 2004 10 57 56·3 
23, 1157 11 1 46·1 
25,. 1933 11 10 20·8 

10 4 27 
10 6 5o 
10 n 22 

" Yerkes 
Lick 

The following ephemeris for Qh U.T. is from U.A.I. 
Oirc. 329: 

Aug. 19 
23 
27 
31 

Sept. 4 
8 

R.A. 
12h 42·5m 
12 55·5 
13 8·1 
13 20·4 
13 32·4 
13 44·1 
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N. Dec!. 
9° 52' 
9 39 
9 25 
9 10 
8 54 
8 37 

The comet is receding from both sun and earth, 
so the brightness diminishes rapidly. The elements 
of the orbit show some resemblance to those of the 
comet of 1804; but this is probably not close 
enough to make identity possible ; the inclination of 
Nagata's comet is about 14° smaller than that of the 
other. 

Accuracy of the Heliometer.- Prof. de Sit.ter's 
George Darwin Lecture is printed in the May number 
of Mon. Not. Roy. Ast. Soc. In the course of it, he 
discusses the relative accuracy of heliometer measures 
and of those made on photogr11phic plates. Hi& 
decision is definitely in favour of the heliometer : 
he says, " the weight derived from an equal time of 
observing is for the heliometer more than four times 
that from one plate ". One of the advantages of the 
heliometer is that the images of the two bodies are 
brought so close together that t.he eye can . be con
centrated on both of them at once. Prof. Rchlesinger 
has shown that oscillations due to our atmosphere 
are alike for a region of considerable size, so that they 
do not affect. the relative positions of the two bodies. 
He thinks that aheliometer of focal length 5-7 metres. 
with a power of 7.50, showing the satellites of Jupiter 
as discs, would help to settle a few questions, relating 
to their motions, that. still remain t.mcertain.- Most 
observers appear to consider the heliometer as 
obsolete;. ;the Cape is the only observat.ory where 
it is extensively used : possibly Prof. de Sitter's 
words may encourage its reinstatement. It. will be 
remembered that the first reliable star parallax was 
obtained by Bessel with a heliometer. 
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