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months old. The hremoglobin curve for the breast
fed babies was similar, though rmming at a slightly 
higher level. Iron treatment of the artificially fed 
infants raised the hremoglobin level from 3 months 
of age to about 80 cent. Other very important 
observations were that iron treatment approxi
mately halved the morbidity rate, both for diseases 
of the respiratory and of the gastrointestinal tract, as 
well as improving the rate of growth. The relatively 
low hremoglobinlevel of the breastfed infants was not 
due to bacterial infections or nutritional upsets. 

The hremoglobin percentage of the mothers was 
75-80, that is, somewhat below the standard for 
women. The administration of 10-30 grains of iron 
and ammonium citrate daily before confinement 
for one to two months had no significant effect 
upon the hremoglobin level; when treatment was 
continued for 6 months after the birth of the infant 
the hremoglobin rose about lO per cent, as com
pared with a rise of 5 per cent in untreated mothers. 
The tendency to recovery from anremia is thus 
aided by giving iron. No evidence was obtained 
that this treatment influenced the anremia of the 
infants, but it is possible that a longer ante-natal 
administration might have a favourable effect. 
Some evidence was obtained that physical im
maturity and anremia in the mother predisposed to 
anoomia in the child. 

Further analysis of the data showed that the 
greater the rate of growth after birth the more likely 
was anoomia to develop : babies of small birth 
weight grow more rapidly than those which are 

larger at birth, and anremia becomes very evident 
about 6 months of age. The lower the birth weight 
also the greater is the average drop in the bremo
globin level within the first 3 months of life. Slight 
infections do not appear to influence the hremo
globin, but any severe illness which causes anremia 
will hasten the onset of iron deficiency, so that iron 
treatment is required in the convalescence from 
such infections. 

From the results of this research it is possible to 
deduce the normal hremoglobin level in infancy as 
contrasted with the average level. For the first 
3 months the average of the breastfed infants is 
considered to be the normal, thereafter that of the 
artificially fed babies supplied with iron. From the 
curve thus constructed it appears that the bremo
globin percentage sinks from about 100 at birth to 
70 at 2-3 months of age and thereafter rises to 80, 
this level being reached a couple of months later 
and being maintained until the end of the first 
year of life. On this standard about forty:five 
per cent of breastfed and fifty to seventy per cent 
of artificially fed infants have a hromoglobin level 
ten per cent or more below the normal. The 
important conclusion reached is therefore that all 
artificially fed and many breastfed babies should 
be treated prophylactically with iron : for the 
former a medicated milk is convenient, for the latter 
a solution of the iron salt in water suitably flavoured 
can be used. By this means anoomia will be pre
vented and the incidence of infections will be 
greatly reduced. 

] ohn Mayow's Place in Chemistry. 

AN interesting paper by Prof. T. S. Patterson, 
11.. entitled "John Mayow in Contemporary 
Setting : a Contribution to the History of Respira
tion and Combustion", appears in vol. 15 of Isis 
(Feb.-Sept. 1931). In the course of a compre
hensive and fully documented article of 93 pp., 
Prof. Patterson describes the results of a de
tailed examination of Mayow's " Tractatus duo " 
(1668) and "Tractatus quinque" (1674), and of 
contemporary works by Boyle, Hooke, Willis, 
Lower, Swammerdam, and other authoritative 
writers of the period upon the subjects of respiration 
and combustion. 

It is evident from the character of this scholarly 
publication that the author has spared no effort to 
acclimatise himself in the scientific atmosphere of 
the Restoration period ; so much so, that anyone 
who reads his critical appraisement of Mayow's 
work must receive his considered judgment with 
respect. This is to the effect that modern writers, 
mainly owing to their failure to go back to 
original sources, have (1) greatly exaggerated 
the resemblance of Mayow's views to our own; 
(2) read into his statements ideas that were not in 
his mind ; (3) credited him with the discoveries 
and views of others; (4) confused his two works; 
(5) depended upon what has been written about 
him, rather than upon what be wrote. "An aston
ishing piece of special pleading " put forward by 
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Yeats in 1798 is held responsible for most of the 
later exaggerations, and among the more recent 
writers who are quoted as having espoused the 
cause of Mayow with an unjustifiable enthusiasm 
are Rodwell (1874), Ramsay (1896), Gotch (1908), 
Gunther (1921), Singer (1928), Haldane (1929), and 
Dampier-Whetham (1929). 

Thus, in Prof. Patterson's judgment, Mayow's 
" De Respiratione " is a succinct and fairly clear 
summary of views that had already been published 
by others, and in other parts of his treatises it is 
scarcely too much to say that the things that were 
true were not new, and vice versa. The following 
reference by Prof. Patterson to a passage from a 

I 
modern historical work may be quoted as a typical 
criticism based upon his preceding analytical ex-

1 position of Mayow's writings: 
" In practically every detail this description is 

entirely erroneous: at least, if we are to under
stand that everything here attributed to Mayow is 
to be regarded as having been actually discovered 
by him--otherwise it has little or no meaning. 
Mayow was not the first to show that a candle 

I 
enclosed in a flask goes out while there is still, 
apparently, abundance of air ; he was not the first 
to infer that ait· is heterogeneous ; he was not the 
first to suggest the existence in air of a vital sub-
stance also to be found in nitre and nitric acid ; 
he was not the first to call this substance nitro-
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aerial spirit ; he was by no means the first to show 
that gunpowder can burn without the assistance of 
air ; he was not the first to prove--if he made the 
experiment at all-that the calx of a metal was 
heavier than the metal; he was not the first to 
show that an animal placed in a closed vessel died 
more quickly if a lighted candle was also placed in 
the vessel. It was not Mayow who first suggested 
that animals exhaust the air of some constituent 
necessary to life which enters the blood in breath
ing; and he was not the first to infer that this 
part of the air was the nitro aerial spirit. And if he 
was not the first to show or suggest these things, 
why should he be credited with them? Moreover, 
he said nothing about combustion in 1669. The 
only statement which is partially correct is that 
Mayow attributed the increase of weight on calcina
tion of antimony-he did not extend the suggestion 
to other metals-to combination with igneo-aerial 
particles, but, as has been shown above, this was 
merely the adoption of a notion already published 
by Boyle ; and, in addition, since Mayow's idea of 

nitro-aerial spirit was very different indeed from 
our notion of oxygen, it could lead neither Mayow 
nor his contemporaries any way towards a com
prehension of combustion and respiration. There
fore it was ignored, and quite rightly so. Mayow's 
so-called ' discovery of oxygen ' was not forgotten ; 
it was never made." 

Prof. Patterson has done veoman service to a 
cause he has at heart, by this laborious 
investigation with such painstaking care. His judg
ments are severe ; but his argued conclusions are 
bound to impress his readers and help to reshape 
their conceptions of an important scientific epoch. 
The appearance of this critical study, long overdue, 
of Mayow's position among his contemporaries will 
therefore be welcomed by all students of historical 
chemistry. A serious study of original sources in 
this field is not free from drudgery; but we may 
hope that Prof. Patterson's provocative foray into 
the pre-phlogiston era will induce other chemical 
historians to burnish their weapons and take the field 
with (or possibly against) him. JoHN READ. 

Obituary. 
SIR ALFRED YARROW, BT., F.R.S. 

'

-xTE much regret to announce the death, which 
1 V occurred on Jan. 24, of Sir Alfred Fernandez 

Yarrow, the veteran marine engineer and ship
builder. The son of a clerk in the employ of a West 
India merchant in the City of London, Sir Alfred 
Yarrow was born on Jan. 13, 1842. Evincing from 
his earliest years great natural ability, Yarrow 
attended first a small private school, and then at 
the age of thirteen years entered University College 
School, where he had Joseph Chamberlain as a 
schoolfellow. At the age of fifteen and a half years 
he was apprenticed to Miller, Ravenhill, and SalKeld, 
an eminent firm of marine engineers on the Thames, 
which had been founded by Joseph Miller in 1822 
and had gained a high reputation as makers of 
machinery for mercantile vessels and for warships. 
One of the contracts completed by the firm during 
Yarrow's apprenticeship was the machinery for the 
cross-Channel steamer s.s. Leinster, one of four 
very notable craft running between Holyhead and 
Dublin, having a speed of eighteen knots. 

On the completion of his apprenticeship, Yarrow, 
having with his friend Hilditch invented a steam 
plough, became connected with a firm of engineers 
of Chelmsford, and while acting as their London 
agent he was able in the course of two or three 
years to save £1000. Then in 1866, with a partner 
named Hedley, he set up as a builder of steam 
boats in a small yard on the eastern side of the 
Isle of Dogs, elose to the Folly Inn, where it is said 
Charles II. used to pay clandestine visits to Nell 
Gwynne. 

The Thames at this time was the centre of a 
flourishing shipbuilding industry. Below Yarrow's 
premises were the yards of Wigram and Green, 
with a history dating back to the time of Elizabeth, 
and the famous Thames Iron Works, while above 
were the establishments of Samuda, Dudgeon and 
Westwood, and Baillie, the last of which was taken 
over by Yarrow in the 'nineties and thus became 
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the birthplace of some of our early torpedo boat 
destroyers. Though their first balance-sheets were 
not satisfactory, the tide of fortune soon turned 
in favour of Yarrow and his partner, and in the 
period 1868--75 they turned out no fewer than 
thirtv-five steam boats. In 1875, Yarrow became 
the s"Ole owner of the concern. 

Just as the demand for fast sea-going vessels 
during the American Civil War had been a boon to 
the shipbuilders of the 'sixties, so the coming of 
the torpedo gave Yarrow and his rival, Sir John 
Thornycroft, whose works were higher up the river 
at Chiswick, their great opportunity. Beginning 
in 1873, Yarrow devoted himself to the design of 
fast steam boats for carrying torpedoes, and at a 
review at Spithead in 1878 two of his boats, unin
vited, accompanied the Queen's yacht from Ports
mouth. Though nominally a breach of etiquette, 
the performance of the boats led the Queen to say 
they had interested her more than anything else at 
the review. Six days later the Prince of Wales, 
afterwards King Edward VII., took a trip in one of 
them, and it was also one of Yarrow's boats that 
the present King commanded in 1889. 

Though Yarrow's work was not confined to tor
pedo boats and torpedo boat destroyers, it was 
with these he achieved his greatest successes. The 
results of his work, like that of his eminent contem
poraries, Thornycroft and Augustin Normand, of 
Havre, are written in the history of our modern 
navies. Fast-running reciprocating steam engines, 
forced draught for boilers, the well-known Yarrow 
water-tube boiler, superheating, balancing, the use 
of high tensile steel, and other matters all engaged 
his attention, and many of his vessels, such as 
H.M.S. Hornet and the Russian destroyer Sokol, 
created remarkable records. The Sokol was the 
first vessel in the world to steam at a speed of thirty 
knots. In the fifty years, 1868-1918, Yarrow turned 
out an aggregate of 127,000 tons and a total of 
1,700,000 horse power, while his vessels placed end-
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