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OUR ASTRONOMICAL COLUMN. 
COMET NEws.-A postcard from the Central Bureau 

at Copenhagen gives the elements and ephemeris of 
comet 1914e (Campbell), or comet 1914d (Lunt). Th_e 
comet is faint, being of about the eleventh magm
tude, but the following ephemeris, taken from the 
above, may be useful for those observers equipped 
with large telescopes :-

R.A. (true) Dec. (irue) Mag. 
h. m. ~-

18•9 Dec. 3 22 0 8 +II 
5 I 35 II 38-2 10·9 
7 3 4 II 57'3 
9 4 36 12 16· I II·I 

II 6 IO 12 34·i 
13 7 45 12 53· 1 I I·2 
15 9 22 13 I 1·3 
17 22 II I + 13 29·4 I I·4 

Delavan's comet (1913/), now to be observed before 
dawn, has the following positions continued from the 
same source as stated last week:-

R.A. (true) Dec, (true) Mag. 
h. m. s. 

Dec. 5 15 58 38 +o 49·4 5·3 
7 16 2 29 -0 9·9 
9 16 6 16 -I i·8 5'4 

II 16 9 59 -2 4·3 
A CENTRAL BUREAU FOR TRANSMISSION OF ASTRO

NOMICAL NEws.-In this column for October 15 atten
tion was directed to the fact that in consequence of 
the war there was no central bureau for transmission 
of astronomical news. A circular has now come to 
hand to the effect that Prof. Elis Stromgren, of the 
Copenhagen Observatory, has taken over the manage
ment of the bureau. The circular, dated November 3, 
reads as follows :-" I have the honour herewith to 
inform you that according to an agreement made 
between Prof. Kobold, of Kiel, as the publisher of the 
Astronomische Nachrichten, and myself, the manage
ment of the 'Zentralstdle fur Astronomische Tele
gramme ' during the present war has been passed 
over to me. Consequently, I ask you to let communi
cations for the Zentralstelle be addressed to me until 
further notice." 

THE RECENT ECLIPSE EXPEDITION FROM MEUDON.
M. Deslandres records in the Comptes rendus for 
November 16 (vol. clix., No. 20), a brief account of 
the expedition sent by the Meudon Observatory to 
observe the late total solar eclipse at Stromsund, in 
Sweden, the observers being M. Bosler, of the 
Meudon Observatory, and M. Block, of the Lund 
Observatory. They were equipped with an equatorial 
of 8-in. aperture, carrying two spectrographs and a 
photographic camera with coloured screens; the 
spectrographs were so arranged to record the regions 
.\780 to 500 and .\500 to 360 separately. While the 
results given are considered only as preliminary, it is 
mentioned that the first spectrograph has recorded 
the existence of a new, intense, and sharp radiation 
superposed on the continuous spectrum of the corona. 
The wave-length is given as .\637-5. This red ray, 
which, as is stated, is not chromospheric or has not 
been recorded as such, is attributed· to the corona. 
On the other hand, the ordinary coronal radiation, 
the green radiation at .\530, is stated to be absent 
from the plate. M. Deslandres is inclined to con
clude that this new radiation is special to epochs of 
minimum of solar activity. 

SPECTRA OF NovJE AT A VERY LATE STAGE.-ln this 
column for June of last year (vol. xci., p. 382) a brief 
account was given of Prof. Barnard's observations in 
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that year of the magnitudes of the new stars which 
had been discovered from time to time. These stars 
had passed outside the reach of spectroscopic observa
tion, so little was known about their physical condi
tion. The general observed routine of the sequence of 
spectra of nova indicated that they, in their last 
stages, presented a nebular spectrum, the most pro" 
minent line being that at .\5007. Hartmann, how
ever, in 1907 directed attention to the case of Nova 
Persei (1901) the spectrum of which in its later stages 
no longer exhibited the chief nebular lines, but pre
sented a spectrum identical with that of the Wolf
Rayet star B.D. + 35° 4001. The question whether all 
novre behave in a manner like Nova Persei becomes 
of great importance, because it may help to elucidate 
any explanation. of the origin of novre generally. 
In this connection the 60-in. reflector of the -Mount 
Wilson Observatory, combined with a slit spectroscope 
carrying a 60° prism, and collimator and camera 
lenses of about 16 cm. focal length, has been put to 
a useful purpose by investigating the spectra of faint 
nova,. In the Astronomical Journal for October 
(vol xi., No. 3, p. 294) Messrs. W. S. Adams and 
F. G. Pease describe the results of their photographic 
research, which they carried out at the end of last 
and the beginning of this year, in connection with 
four faint novre. The following table gives the names 
of the new stars in question, their magnitude, the 
durations of exposure, and the date :-

Nova Aurigre of 1891 .. . 
Nova Persei of 1901 .. . 
Nova Lacertre of 19ro .. 
NovaGeminorum No. 2 

M . Duration of 

t
a~m- exposure Date 
u e Hours 
14 16 
12·4 8 
12·5 11·5 

1914 1farch 18-22 
1913 November 27 
1913 October 29--31 

of 1912 IO 2 1914 February 22 

The results of the investigation may be summed up 
as follows :-The authors find that the spectra of 
Nova Auriga, and Nova Persei are essentially identical 
with the spectra of some of the Wolf-Rayet stars, as 
Hartmann noted in the case of Nova Persei. Nova 
Lacertre and Nova Geminorum are not yet old enough 
to have reached the stage when the chief nebular lines 
disappear, so that they cannot yet exhibit the per
manent spectrum of spent nova,. It is suggested that 
the permanent spectrum of novre, taken in connection 
with their agreement with some of the ·wolf Rayet 
stars, and the well-known agreement of. distribution 
relative to the Milky Way of both novre and Wolf
Rayet stars, point to a close connection. between some 
of the latter and temporary stars in the later stages 
of their history. The hypothesis that the phenomenon 
of a temporary star is due to a star entering a nebula 
is deserving of some attention, since the disappearance 
of the chief nebula lines is coincident with the emerg
ence of the stars from the nebula. 

THE ANTWERP "GAZETTE AsTRONOMIQUE,"-lt is pro
posed to recommence the publication of the Gazette 
Astronomique formerly issued by the Astronomical 
Society of Antwerp. The occupation of that town by 
the Germans occasioned the temporary suspension of 
the Gazette, and many of its supporters have now 
found hospitable homes in this country. A number 
of English astronomers, on the initiative of Mrs. 
Fiammetta Wilson, of Bexley Heath, are interesting 
themselves in the matter by financial assistance and 
the promise of literary contributions. It is intended 
to restart the Gazette Astronomique early in January 
in the French and English languages. The minimum 
subscription will be five shillings annu,ally, but 
English astronomers who are able and willing to sub
scribe more liberally may send half-a-guinea or a 
guinea as a means of more effectively aiding their 
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unfortunate Allies in the attempt to revive their astro
nomical j1;mrnal. It will be issued once a month 
unless circumstances should enable it to appear more 
frequently. Subscriptions and correspondence should 
be sent to Felix de Roy, Hon. Sec., 29 Stamford 
Street, London, S.E. 

THE HARDENING OF METALS. 

A VISITOR at the recent meeting of the Faraday 
Society could scarcely have failed to be struck 

by the fact that although the society was supposed 
to be discussing the hardening of metals, in reality 
the discussion centred almost entirely round the 
various theories of the hardening of steels.· The reason 
for this was probably twofold. First, in spite of, or 
perhaps on account of, the considerable amount of 
research work that has been published on this problem 
it still remains the most keenly debated topic in 
metallurgical circles, and one on which widely different 
opinions have been held. Secondly, from a practical 
point of view it may be broadly stated that, in regard 
to hardening, steels are the only alloys that really 
matter. 

Yet there can be no doubt that the council of the 
Faraday Society made a wise choice in the title of the 
topic for discussion. Even the simplest pure iron 
carbon steel is a complex material. Its complexity 
is due to the facts that (1) iron exists in at least two 
well-defined allotropic forms; (2) above 780° C. 
it is non-magnetic; below it, magnetic; and (3) carbon 
has a remarkable tendency to form compounds of a 
high degree of molecular complexity. While consider
able attention has been directed to the first two aspects 
of the matter, the third has not yet received the atten
tion that it deserves, and will require before a com
plete solution of the problem can be reached. The 
position, therefore, is that while steels may be the 
most interesting alloys to investigate it does not 
follow that they are most suitable. What is first of 
all r_equired is a fundamental investigation of the 
theory of the hardening of metals from which the 
for,egoing disturbing causes are absent. When the 
foundations of this have been securely laid the precise 
effect of the above "variables " will no doubt be 
elucidated by suitably chosen experiments. 

This aspect of the matter was clearly seen many 
years ago by Dr. G. T. Beilby, who has investigated 
the physical mechanism of the hardening of metals 
such as gold, silver, and copper, which can be ob
tained in a high state of purity, and from which 
magnetic and chemical complications are absent. 
Until quite recently it would have been possible to 
say that allotropic complications were also absent, 
and so far as present knowledge goes they were 
absent in the case of gold and silver. Recent investi
gations by Prof. Ernst Cohen (Utrecht), however, 
have led him to conclude that the metals cadmium, 
lead, bismuth, copper, zinc, and antimony ordinarily 
occur as metastable systems consisting of two or 
more allotropic forms, so that this consideration must 
be kept in view. Prof. Cohen was unfortunately 
unable to be present at the meeting, but an important 
summarv of his results was available and is worthv 
of very· close study. Ordinarily the transformation·s 
from one allotropic form to another are subject to 
strongly marked retardations, and it is only by em
ploying certam devices such as the addition of an 
electrolyte and the use of the metal in a finely divided 
state that the transformation velocity can be in
creased to such an extent that the change from the 
metastable to the stable form occurs within a short 
time. These transformations are frequently accom
panied by marked volume changes leading to com
plete disintegration of the metal. 
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These recent developments do not, however, alter 
the fact that Dr. Beilby chose for his investigations 
metals of the most suitable kind from the point of 
view of arriving at a physical conception of the 
mechanism of hardening by mechanical deformation, 
and they enabled him to prove the existence of a 
thermally stable crystalline and a mechanically stable 
amorphous vitreous phase in each metal investigated. 
How far-reaching and fundamental these conclusions 
have proved to be is evidenced by the fact that all the 
papers dealing with the hardening of steels presented 
at the meeting incorporated and made more or less 
use of them. According to Mr. Humfrey, "The hard 
structure which can be produced in carbon steels by 
quenching and in certain alloy steels by normal cool
ing is due to the presence of a hard, amorphous solu
tion of a iron and iron carbide." Mr. McCance's 
view is that the hardening is due to "interstrained" 
a iron, and the suppression of the carbide change. 
The theory of -Profs. Edwards and Carpenter is that 
the hardness is caused by the complete suppression of 
the carbide change, together with the presence of 
amorphous layers existing at the surfaces of slip 
upon which copious twinning occurs when carbon 
steels are quenched. On this view the final cause of 
hardening by quenching is exactly the same as that 
of hardening by cold working, viz., the internal 
deformation of the crystals. 

When these theories are carefully examined it is 
significant to note how much they have in common. 
All of them agree that the carbide (Ar 1) change is 

! suppressed, a fact of very fundamental importance. 
The differences centre round the precise condition of 
the iron, and arise chiefly from differenc~s in conclu
sions drawn from the magnetic condition of the alloy. 
They will not be adjusted until it has been settled 
whether iron can be magnetic in other than the 
a. condition. Mr. McCance apparently denies that 
the iron in hardened steels is amorphous. It is not 
yet clear precisely what he means by the term "inter
strain,,, and how it differs, if at all, from the term 
"internal tension," suggested many years ago by 
Metcalf and Langley. 

Most significant of all is the fact that none of the 
above theories make use of f3 iron. This means that 
the controversy has essentially changed. It is no 
longer between the allotropists who laid chief stress 
on the postulated existence of a hard, stable, crystal
line f3 iron, which was held to be primarily respons
ible for the hardness of quenched steel, and the 
carbonists, who denied this altogether, and ascribed 
the hardness to the action of carbon without, however, 
being able to explain it. The complete solution of 
the problem now appears to be bound up with the 
acquisition of a more intimate knowledge of the 
molecular combinations between iron and carbon in 
hardened steels and their variations in the hardening 
range of temperature. Stimulus to investigations of 
this character will no doubt be given by the sub
stantial prize offered by Sir Robert Hadfield, the pre
sident of the Faraday Society, for the best research 
dealing with the combinations between iron and 
carbon. He has rendered an important service in 
directing attention to this difficult but neglected side 
of the subject. H. C. H. CARPENTER. 

AIR, CLIMATE, AND TUBERCULOSIS. 1 

I N October, 1891, Thomas George Hodgkins, of 
Setauket, New York, made a donation to the 

Smithsonian Institution the income from a part of 
which was to be devoted to " the increase and diffusion 
of more exact knowledge in regard to the nature and 

l Smithsonian Miscellaneous Collections. Vol. lxiii., No. r. Hodgkins 
Fund. "Atmospheric Air in Relation to Tuberculosis." By Dr. G. 
Hinsdale. Pp. x+136. (Washington: Smithsonian Institution, 1g14.) 
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