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Stainless Metals. 
r}'HE economic and mechanical advantages which 

result from the use of the steels and cast irons 
are so important that, despite their low resistance to 
corrosion, they are used more extensively than all 
other metals put together. The inevitable result of 
this is an enormous wastage, resulting in the expenses 
of replacements and, even more, of the necessity of 
their protection by greasing, painting, etc. Sir 
Robert Hadfield has estimated that the annual cost 
throughout the world due to corrosion amounts to 
more than £500,000,000. Sir Harold Carpenter, in a 
lecture delivered before tho Royal Society of Arts 
(Jour. RQy. Soc. Arts, May 8, 1931), reviewed the 
whole question of stainless metals, mainly ferrous 
ones, both from a fundaillental and from the technical 
points of view. 

Passivity and corrosion resistance appear to bo due 
to tho formation of invisible films of oxide, and it is 
to Evans that the credit is due of actually isolating 
such films. Most of tho common metals have the 
property of forming prote.ctive oxide skins within 
certain ranges of temperature, and tho production 
of a blue oxide coat on iron is one of the ways of 
protecting it. "Cnfortunately, however, the skin 
thus formed on iron at ordinary temperatures is not 
continuous and does not, therefore, constitute adequate 
protection. Where, on the other hand, the film is 
automatically repaired, efficient protection is pro
vided, and in some cases this condition is realised in 
certain alloys used at high temperatures. Passivity 
resulting from immersion in concentrated nitric acid, 
potassium chromate solution, concentrated solutions 
of sodium carbonate, etc., is in all cases due to the 
formation of such skins, which, however, afford only 
a temporary protection. The films produced on 
chromium. on the other hand, are continuous and 
adherent, and the addition of that metal to iron greatly 
increases the tendency to passivity already possessed 

by it. Tho corrosion-resisting properties of tho high 
chromium steels are due to this fact. 

Various types of stainless steel have been developed 
with different degrees of resistance and mechanical 
properties. In general, the resistance increases with 
the chromium content and with the homogeneity of 
the material. The ordinary material is least attacked 
in the quenched condition, and if the same degree of 
resistance is to be obtained in the softer, tempered 
state the carbon content must be reduced or the 
chromium increased. t:"nlike the normal stainless 
steel, the alloy with 0·1 per cent of carbon and some 
fourteen per cent of chromium is stainless even in the 
annealed condition, and may be cold-worked to a con
siderable extent without serious diminution of its 
resistance. 

The addition of nickel is, for many purposes, a fur
thor improvement. Such austenitic nickel-chromium 
steels are, in general, more resistant to corrosion, 
may be cold-worked without ceasing to bo stainless, 
have remarkable ductility and resistance to shock 
stresses, and possess great resistance to oxidation 
at high temperatures. They are used, to choose one 
or two typical examples, in bridge construction, in 
refrigerating plant, for superheated steam valves, in 
acid mixing tanks, bathroom and stove flttings, etc. 
It has not yet been found possible to produce wire 
of the same strength as that of the strongest carbon 
steel wire, or to devise a steel which will withstand 
hot hydrochloric acid. Resistance to acids, other 
than nitric, appears to be associated with nickel ; and 
nickel-chromium steels of one kind or another can be 
prepared which will resist attack by cold dilute 
hydrochloric acid, and by both hot and cold dilute 
sulphuric acid. 

Apart from cost, 
available for almost 

, special, purposes. 

however, such materials are 
all ordinary, and many quite 
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Death and Development.* 
rrHE paper before us embodies a rather novel theory 

of growth. The author tries to show that in 
both animals and plant,s, as the germ grows up into 
the adult, there are periods of rapid growth separated 
by intervals of slow growth or, especially in plants, 
of complete quiescence. He m.aintains that there are 
corresponding periods o_f mortality--:-a very hi_gh death
rate being correlated with each periOd of rapid growth 
-except aii the end of life when old age degeneration 
sets in. 

A priori, there is no inherent improbability in this 
hypothesis, but . we have to criticise 
the kind of evidence which JS brought forward m 
support of it .. au himself 
the snail Agrwhmax, whwh he reared m captivity : 
he cites results by numerous other workers in con
firmation of his own results, such as those of Pearl on 
Drosophila, Ford on the mollusc Spisula, Putter on 
the herring, Gates on the white mouse, Quetelet and 
Donaldson on man. Now, the obvious objection to 
the manner in which these results are utilised is 
that the author fails entirely to discriminate between 
natural and accidental death. Of course it may be 
retorted that in the last resort every death is acci
dental ; but there is a wide difference between death 
as a failure of metabolism in old age and death due 
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to the seizure of an individual by an enemy. Pearl's 
experiments on Drosophila, the author's on Agrio
limax, and those of Gates on the white mouse, were 
performed on animals kept in captivity under what 
appeared to the experimenters to be a close approxi
mation to natural conditions, but in which the experi
mental animals were carefully guarded from the 
assaults of their natural enemies, and in which they 
were supplied with their natural food. The calcula
tions of the death-rates in the herring, on the other 
hand, were based on statistical studies of the number 
of herring larvro in a given area. Kow, as Dr. 
Lebour has shown in her studies at Plymouth, the 
herring whilst a larva is devoured by a large number 
of foes to which it is immune in later periods of its 
life. Thus, ctenophores, medusaJ, and Sagitta have 
been found gorged with herring larvre, and at a later 
period haddock have been f01md full of post-larval 
herring. Death from these causes bears no analogy 
to the death of mice from old age after about two 
years of life. 

Death from old age, indeed, appears to be an event 
unknown amongst teleostean fish. When a new 
fishing area such as the White Sea is opened up, flsh 
belonging to well-known speeies are found which 
have reached a remarkable size. It is obvious that 
when one of the principal causes of death is the atten
tions of one's fellow-tribesmen, the expectation of 
life will increase rather than diminish with the 
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