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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 

F. C. T. 

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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attainment of a great age and a correSJlondingly great 
size. 

Pearl's conclusions about the natural term of life in 
Drosophila are probably broadly correct, but as he had 
perforce to keep his insects in confined spaces, there 
are certain factors incident to overcrowding which he 
apparently overlooked. For five or six years a skilled 
experimenter in my laboratory has been rearing the 
tadpoles of the common frog with the view of testing 
their reactions to certain changes in the environment. 
Rearing tadpoles has been a schoolboy sport since time 
immemorial, but the average experimenter finds that 
he begins with a large amount of spawn from half of 
which tadpoles hatch out ; these steadily diminish 
in number as they grow older, until in the end tho 
triumphant schoolboy points to a dozen or half a 
dozen young frogs as the outcome of the experiments. 
But in my laboratory it is now possible to start with 
a culture dish containing 50 tadpoles and to bring 
48 successfully through the metamorphosis. Some
times extensive mortality occurs in a particular dish ; 
when this case is investigated it is found to be due to 
some chemical contamination of tho water. There 
is no inherent reason why tadpoles should die at any 
stage in their growth. 

It is noteworthy that marine mammals, in spite of 
the fact that some of them such as the fin whale 
attain the largest dimensions (100ft. in length with 
corresponding girth) ever attained by any animal 
living or extinct, nevertheless have a definite limit 
to their growth and presumably to their lives. :For 
it has been shown ( 1) that when fin whales are born 
they are 20ft. in length, (2) that they attain a length 
of 50 ft. in about a year, (3) that the union of the 
epiphyses with the bodies of the vortebrro, which 
sets a definite limit to growth and ultimately to life, 
occurs when the animal is eight years old. 

In conclusion, we may say that Mr, Szabo's paper 
is interesting and suggestive of further experiments, 
but that his thought needs clarifying. The probable 
truth contained in it is that at various stages in the 
life history the coming into action of new powers of 
development, involving very active metabolism and 
often a resorption of old tissues, impose such a strain 
on tho whole of the animal economy as temporarily 
to weaken the constitution, and that at such periods 
the weaker individuals succumb to adverse environ
mental influences. Szabo mentions such a period 
of weakness in the human race at the end of the first 
year. Apart from the strain involved in . weaning 
and the adaptation to a new diet, there is the strain 
involved in cutting the teeth. Once we ourselves 
had startling light thrown on this subject. When 
resident in Canada,. we met with an American Indian 
woman who was the mother of numerous offspring, 
all of whom she nursed for the full period. But as she 
pathetically explained to us, " she lost them all ". 
Further investigation revealed the fact that the in
fants died when one year old or thereabouts, and that 
the cause of death was the strain of cutting a large 
number of teeth at one time. Tho simultaneous 
cutting of the teeth was due to the fact that when 
nursing oue child she was in her sixth month of preg
nancy with another, and could not supply 
sufficient food to nourish the child in the womb and 
at the same time develop the teeth of the suckling 
child: these were held back in development, with 
catastrophic results to the child. 

As to why some germs are more vigorous than 
others is a question t.oo large to be discussed in this 
article, but it is, in our opinion, a subject of transcend
ent importance both for animal and human life, and 
is certainly not to be explained by ' chance '. 

E. w. :MACBRIDE. 

Pharmacology of Thallium. 
rl'HALLIU:M salts have been used chiefly as a de-

pilatory in ringworm of the scalp in children and 
as a poison for the extermination of rodents. Munch 
and Silver have recently reviewed the literature on 
the use of thallium, reporting at the same time some 
personal experiments on its toxicity and use as a 
rodent poison.* The salts most usually employed have 
been thallous acetate or sulphate. 

Thallium is extremely toxic to animals but has less 
action on bacteria. In acute poisoning in man and 
animals, there is marked interference with locomotion, 
paresis or paralysis of the lower limbs, loss of appetite, 
decreased gastric activity, emesis, diarrhwa changing 
to obstinate constipation, a blue line on the gums, 
albuminuria, nephritis, and marked respiratory de
pression. Death occurs from respiratory failure, the 
heart and circulation not being involved. Post-mortem 
hromorrhages into the lungs and marked irritation of 
the gastro-intestinal tract have been recorded. In 
chronic poisoning, the kidneys and central and sym
pathetic nervous systems are affected, leading to pains 
in the muscles and nerves, changes in the endocrine 
organs, and loss of hair : disturbances of calcium meta
bolism have also been reported. The action of thallium 
is cumulative : elimination is slow, two to three 
months being required for complete removal from the 
body of medicinal doses. 

Thallium has been abandoned for treatment of night 
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sweats in phthisis owing to its toxicity . It is still used 
as a depilatory in tho treatment of ringworm in chil
dren: the maximum permissible as well as minimum 
effective dose is 8 mgm. per kgm. body weight, but 
even with this dose, toxic reactions frequently occur, 

The lethal dose for rats and mice by oral administra
tion and for rabbits by intravenous injection is about 
25 mgrh. per kgm. body weight : dogs are more sensi
tive, 10-15 mgm. per kgm. causing death. Rats 
usually die in three days after eating poisoned food: 
increasing the dose does not accelerate the fatal issue. 
Thallium is therefore a comparatively slow poison. 

Poisoned bait was readily consumed by laboratory 
rats, but when tested in the field, prairie dogs did not 
consume different samples with equal avidity. The 
reason for the difference between different samples was 
not determined : presumably prairie dogs are more 
susceptible to foreign tastes or odours than rats ; both 
the thallium salt and the nature of the food material 
with which it is mixed probably play a part in making 
the bait attractive. 

Although thallium is as toxic to rodents as strych
nine and several times more toxic than arsenious oxide 
or redsquill powder, :Munch and Silver advise that it 
should not be used indiscriminately as a rat poison, 
owing to its extreme toxicity to human beings. Where 
its use is found necessary for the control of highly 
resistant species of rodents, such as prairie dogs or 
ground squirrels, which refuse strychnine bait, it 
should be entrusted only to those who will exercise 
appropriate care in handling it. 
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