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Teachers," by K. lVi. Curwen, with art introduction 
by Dr. G. W. Reid, Count,· Medical Officer of Health 
and School ·Medical Officer' for Staffordshire. Messrs. 

Co. will issue shortly" Canning and 
B?tthng Fruit and by Mrs. Goodrich, 
with a preface by Prof. F. \V. Keeble. The work 
deals with simple methods of preserving, such as 
bottling in jam-jars, drying and salting, and with all 
up-to-date methods Of preserving fruit without sugar. 

OUR ASTRONOMICAL COLUMN. 

THE N!-w STAR IN AQUILA.-The new star in Aquil.a 
has contmued to decrease in brightness at about the 
same rate as Nova Persei of H)OI. On June 21 and 22 
it w!is observed to be about 3rd magnitude, and its 
reddish colour had become quite pronounced. Prof. 
Fowler found that the hydrogen lines were still very 
brilliant on these dates, and that the most remarkable 
change siuce June 16 was the appearance of a broad 
bright band in the blue, about A 464. The enhanced 
lines of iro.n in the green were visible, and also the 
group of bnght and dark lines about the position of D. 
There was also a dark line near A615, which had not 
been noted in the earlier. observations, and the con

spectrum had diminished in brightness. The 
pnnClpal features of the spectrum were readily observed 
with a Zollner star spectroscope on a 3-in. telescope 

Observations of the spectrum of the nova com
municated b:y Mr. Harold Thomson are in general 
agreement with those of Prof. Fowler, but attention 
is also directed to a relative brightening of the line 
A 532 as compared with that at 17. 

.'n the Times for June 19 Father Cortie gave a 
bnef account ofa remarkable photograph taken with 
the prismatic camera at Stonyhurst on June 15. The 
exposure was from 10.35 to 11.35 G.M.T:, and the 
photograph appears as if the spectrum had suddenly 
changed at about 11.<;, and as suddenly returned to 
its original state about five minutes before the end of 
the exposure. The modified portion of the spectrum 

a second set of bright hydrogen lines,strongly 
displaced towards the red sides of the normal Jines 
which arr also present. and an enormous recedinR 
velocity would be required to explain the displacements. 
Prof. Fowler has had an opp'ortunity of examining the 
photograph, and informs us that there are certain 
features which sug-l:(est that an explanation may be 
found in an instrumental displacement. Apart from 
this, however, the photograph is a valuable record of 
the spectrum on the date in question. The bright 
hydrogen lines consist of three or more components, 
and there are numerous ill-defined fainter lines, besides 
several apparent dark lines . The chief features appear 
to be generally similar to those of Nova Persei at a 
corresponding phase. 

DISCOVERY OF A COMET.- The first zometalY dis
coveq' of the year was made by 1\1r. Reid at the Ca\le 
of Good Hope. ft appears as a faint rouna nebuTosity, 
and is moving south 48' da ily. Its position, June 12'25 
G.M.T., was R.A. 9h, 16m. ]65., S. decl. 8° 10'. It 
;s invisible in northern lati tudes, shortly aftel 
sunset. 

BULLETINS OF THE HECTOR OBSERVATORY, N.Z.
From recent bulletins of the Hector Observatory Wel
lington, N.Z:, it would Rppear that the Government 
astronomer, ML C. E .. -\dams, is endeavouring to 
ml.lke the institution as useful as possible to the general 
public. Bultetiri No. 10. gives tRbles of the rising, 
meridian passage, and setting of the moon during the 
present year at places on the standard meridian 
(12h. east of Greenwich) in south IRtitudes :l5°, 40°, 
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and 45°, and it is shown by examples how the times 
for other places may be obtained by interpolation. 
The latest arrangements adopted for the time servicl 
are explained in Bulletin No. I I. The standard mean
time dock has been fitted with conta.ds, by which 
signals are given at the beginning of every hour of 

aI?d repeated after tJ1e. lapse of I, 2, 4, and 
'i mmutes In each case. A similar system is adopted 
in connection with the wilreless signal sent out at 

I 2:h. G. M: T. Another' bulletin., issued in Febl'Uary, 
! gives particulars of the occultation of a 6th magnitude 

star by Venus on March J, according to calculations 
made by Pte. !\rthur Burnet, secretary of the Leeds 
Astronomical Society. 

THE BRITISH SCiENCE GUiLD. 

T HE annual meeting of the. British Science 
Guild was held at the ManSIOn House on 

June 19, the Lord Mayor presiding. The adoption of 
the annual report was moved by ·Prof. R. A. Gregory, 
and seconded by Sir Edward Brabrook. After alluding 
to the loss sustained by the guild in the death of Sir 
Alexander Pedler, for many years hon. secretary, Prof. 
Gregory gave a summary of the work of the various 
committees on education, the metric svstem and the 
dyes ir-1ustry. The last-named emphasised the strong 
finanCial. support given to the German dye industry, 

more than 5o,000,ooo/., whereas the total 
capital of the colour-producing firms in the United 
Kingdom is only about four millions. In this countrv 
the chief need is to survey the great variety of pro
ducts under manufacture, allocating the work .in such 
a way as to avoid duplication ·of plant and effort. 
Reference is made in the report to the British Scientific 
Products Exhibition to be held at King's · College 

for four weeks during August-September. It 
lS hoped that the exhibition will be helpful in illus
trating the need for scientific research in relation to 
various arts and industries, and the results already 
achieved in this country in this direction since the 
war. 

After the adoption of the report, an address was 
given by Lord Sydenham, the president of the 
guild, on "Education, Science, ann Leadership." 
Our projects of national reconstructioll, it was 
remarked, tend to accentuate industrial and com
mercial efficiency. But there are other problems 
the solution of which will require an enlightened 
democracy and instructed leadership. Our education, 
besides aimini! at material efficiency, must inspire 
ideals: showed: from data relating 
tv UOlversltIes In thiS country, In Germany and in 
America, that facilities for higher education' are still 
not what they should be. At present onlv one child 

I in a thousand from the elementarv schools reaches a 
university. National education should provide equal 
chances for natural talent wherever found. 

A paper by Sir Firth was read, in the 
absence of rhe author. 6y glr Ronafd' Ross. Tile 
author sought to dispel the impression that manufac
turers were not sufficiently alive to the need for re
search work in their industries, and quoted from the 
reports of a Board of Trade Sub-Committee to show 
the efforts being made to this matter before the 
notice of the authorities. Industries were not infre
quently hampered owing to lack of knowledge in 
Government departments. For example', the growth 
of the dye industry was checked at the start by the 
refusal of duty-free alcohol. Besides developini! facili
ties for research, it was necessary to provide indUCe
ments for youth to make use of them. In this respect 

I we might iearn from the enlightened attitude towards 
I college education prevalent in the United States. 
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Sir Henry Newbolt, who followed, likewise em
phasised the vital .iQ1portallce of true education, barh 
of the mind. oJ character, to the future of this 
country. It might be true that science had not yet 
received the centuries of devoted effort bestowed on 
the humanistic stlJdies, 'and ,was in process of develop
ment_ But: ultimately the' impression that there was 
anv antagonistn ' between. humanistic and scientific 
study would disappear. In both there was a 
search after truth and a similarity in general aims, 
and both demanded gifts in the teacher not only of 
intellect, but also of character. 

A vote of thanks to the Lord Mayor and speakers 
was moved by Sir William Beale, and this terminated 
the proceedings. 

THE IMPORTANCE OF THE NON
METALLIC INCLUSIONS IN STEEL. 

1 T is impossible to manufacture steel which does 
not contain non-metallic inclusions to a greater 

or less extent. These have an important effect on 
its properties, particularly in producing defects and 
causing failures to a degree which is not sufficiently 
realised. Mr. A. McCance, who presented a most 
able study of this subject at the May meeting of the 
Iron and Steel Institute, states that much defective 
steel is bad solely oecause of the number of non
metallic particles which it contains, and that fully 
90 per cent. of the failures due to faulty material 
which have come under his notice are traceable to 
this cau:;e alone. He states further that when 
material has cracked under a stress which experience 
shows it should safely have it is advisable to 
examine the crack along its whole length, and when 
this is done, in many cases it will be found that the 
crack passes through groups of inclusions, while in 
cases in which it can be traced to its origin it is not 
unusual to find that it has started from a segregation 
of non-metallic particles. He_treated a piece of steel 
in such a way as to produce slight intercrystalline 
brittleness, and then stressed it above the elastic limit. 
A number of small cracks appeared, and in nearly 
every case they started from one or more non-metallic 
inclusions. 

He next heat-treated a heavy slab known to con
tain inclusions, and carded out tensile tests un pieces 
machined along the length in the, direction of rolling, 
and also at right angles to this direction through the 
thickness of the slab. The' length-test was in the 
same plane as the centre portion of the thickness-test, 
so that they were in every way comparable. The 
results obtained were as follows:-

Length (A) 
Thickness (B) 

Elastic 
limit 

Tons per 
sq. in. 

24 
18 

Ultimate 

Ton5per 
sq. in. 

43'2 
34'5 

27'0 65,8 
4'0 16,8 

These remarkable differences in properties, par
ticularly as regards the ductibility of the steel, are 
due solely to the presence of the non-metallic in
clusions, which in the fractured tensile surfaces of (B) 
appear as thin circular discs. _ McCance goes on to 
point out that these have acted as small areas of 
zero strength which have lowered the effective area 
of the test piece, though this is not the only effect 
they have, and he considers the distribution of stress 
in -such a composite material. It has been proved 
experimentally by two different methods that the stress 
at the edge of a circular hole is three times that of the 
average. In the case of inclusions the elastic pro-
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perties of which differ from those of the surrounding 
steel! the differences in stress at the. edges will not 
be so great as for holes, but the edge-stress will. still 
be greater than the average. "In steel, therefore, 
which possesses even slight brittleness the presence of 
inclusions may give rise to cracks when such material 
is stressed, though in steel which has received. proper 
thermal treatment during rolling, forging, etc., in
clusions, so long as they are evenly distributed and 
small, will have an effect which is quite negligible. 
It is only when they begin to form groups that they 
have a detrimental effect, and this power which they 
have to segregate is, unfortunately, without control 
in the existing state of our knowledge, so that the 
only way to minimise the chance of segregation is to 
lessen the number of inclusions present." 

In his paper McCance considers the method of 
occurrence and composition of the various non-metallic 
inclusions and how they are formed. According to 
him, there is no evidence that any of them are soluble 
in molten steel. In other words, they exist as sus
pensions, and therefore do not obey the laws 
governing the segregation of elements soluble in 
liquid steel. Being lighter, they tend to rise to the 
surface. Assuming, as he does, that the particles 
exist as spherica' globules (density ==4), and that the 
viscosity of liquid steel is about the same as that of 
mercury, he calculates their velocity of rising (undis
turbed) as follows:-

D ameter of rartic1es 
10'0 x 10- 3 cm. 

I'O 

0'1 " 

V(Cloci:r of rising 

80 cm. per minute. 
o,g 

" 0'008 " 
Taking for purposes of illustration an ingot of 

14o-cm. length, which set in twenty minutes from the 
time the mould was filled, and ignoring convection 
currents, he calculates the percentage of the number 
of particles of each size which would be entrapped in 
the solid metal thus:-

Diameter of particles 
All over 3'0 x 10-3 

" " 
2-0 

" " 1'0 
"under 0'5 

" 
" 
" 

Per cent. entrapped 
o 

54 
88 

100 

Convection currents play an important, though un
controllable, part in determining both the position and 
size of the inclusions in every steel ingot. Inasmuch 
as the viscosity of the steel diminishes as the tem
perature the metal should be cast as high above 
that of the liquidus as is practicable. 

The greater part of the paper contains a detailed 
study of the identification and mode of occurrence of 
the inclusions commonly met with, e.g. manganese 
sulphide and its oxidation products, manganese sili
cates, iron oxide scales and silicates, acid open-hearth 
slags and their reduction products, fluxed refractory 
materials, and oxide inclusions. Iron sulphide, which 
is scarcely ever encountered, and the action of 
aluminium on· the sulphides of iron and manganese 
are also dealt with. By means of various etching re. 
agents any inclusion can be classified as a sulphide. 
a silicate, or an oxide, though research is required for 
the working out of more suitable reagents than at 
present exist. 

In his final section the author discusses the equili
brium conditions in liquid steel. He considers that 
ferrous oxide plays a most important r6le in deter
mining the origin and occurrence of inclusior;s, and 
that all the evidence favours the view that this sub
stance is present in the liquid. The addition of man
ganese in the form of ferro-manganese causes the re. 
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