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Paal repeated and confirmed Boysen-Jensen's result's 
and added the important observation that the stimulus 
can pass a slice of pith o·I mm. thick impregnated 
with gelatin intercalated between the receptive and 
responsive regions. Similar work has been since 
carried out by Stark on thigmotropic and traumata
tropic stimuli. This experimenter brought to light 
the fact that the receptive tip of one plant may be 
transferred to the base of another and after stimulation 
may determine curvature in the latter. Furthermore, 
the certainty of this response to thigmotropic stimuli 
depends, other things being equal, upon the phylo
genetic affinity of the two parts. Recently Snow has 
shown that the gravitational stimulus is transmitted 
across protoplasmic discontinuities in the seedlings of 
Viciafaba. 

From the foregoing it is quite evident that proto
plasmic continuity is not requisite for the transmission 
of stimuli in the higher plants. The localisation of 
the positive and negative responses respectively to 
one side of the reacting region and the velocity of 
transmission will not allow us to assign the propagation 
to simple diffusion ; but these characteristics point 
clearly to the transpiration-stream. It affords the 
localised delivery and the necessary velocity. · Intro
duction of the requisite hormones may be effected 

through uninjured cells, or along moist wound surfaces. 
This consideration explains how it is that continuity 
between the vascular bundles of the receptive tip and 
those of the responsive base is not necessary to secure 
the reaction. Thus, there is great probability that in 
these plants, as in Mimosa, the transmission of stimuli 
is effected by the transport in the transpiration-stream 
of a substance derived from the receptive cells, and 
conveyed by this means in the wood of the vascular 
bundles to the responsive region. We may imagine 
that this substance is first liberated into the transpira
tion stream by changes in the permeability of the 
receptive cells, and response is evoked in the reactive 
cells by similar alterations in permeability. 

Whatever the intimate mechanism of the system is, 
the subject of the transmission of stimuli through 
plant tissues offers a striking example of the swing of 
the pendulum of scientific opinion. The view based 
upon superficial resemblances, that the vascular 
bundles are the nerves of plants, was long abandoned, 
but now we see there is clear evidence that they 
actually transmit stimuli from the sensory to the motor 
regions, and so perform the function of nerves. The 
foregoing summary of recent work indicates how 
differently in detail this connexion is established in 
plants and animals. 

0 bit u a ry. 
MRS. HERTHA AYRTON. 

APPEAL is made to me to give some account of 
Hertha Ayrton, the wife of my former colleague, 

who died last August. 
" Is the study of heredity a science or a pure 

romance ? " asks Mrs. Trevelyan, in her biography of 
her mother, Mrs. Humphry Ward. I would set the 
question in another form : Is das ewig W eibliche to be 
suppressed by science ? Mrs. Ayrton was one of those 
who aspired to prove that woman can be as man as 
an original scientific inquirer. Did she succeed ? If 
we are to frame a• psychology of the scientific mind, 
regarding this as a species apart, we must carefully 
note and analyse the doings of such as she. I have 
but small' qualification for the office, yet as she was 
my colleague's wife and we often met and were in fair 
sympathy, I was able to take notice of her idiosyn
crasies and of the conditions under which she was 
placed. 

Ayrton and I met originally in the autumn of 1879, 
when we were appointed the first two professors of 
the City and Guilds Institute and set the ball of 
technical education rolling in London ; the ball rolled 
well and proved to be fissiparous but no one of the 
small band who gave it shape in the City and West 
End ever received the slightest recognition from the 
Guilds, their masters-and most of these have com
mitted hari-kari as concerted workers in education. A 
strange world is ours and if we worked otherwise than 
for the sake of working, we should do little. 

Ayrton had a peculiar experience: his then (first) 
wife-his cousin, Mathilda Chaplin-was a woman who 
had acquired merit in the cause of women's rights, as 
she was one of the three, I believe, over whom the 
fight first raged in Edinburgh whether women should 
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be admitted to the study of medicine. When I met 
her, her health was more than failing. She was an 
ethereal being, a woman of infinite charm of manner 
but above the world-a mature Melisande ; indeed, 
when I first heard Debussy's opera her memory was 
recalled to me by the peculiar rhythm and tone of 
its melody. Her daughter, Mrs. Zangwill, has inherited 
not a few of her mother's characteristics-especially 
her charm of voice. Her chief occupation was novel
reading, from penny-dreadfuls upwards, in which she 
ran a caucus race with our erratic friend, John Perry. 

Ayrton married his second wife in 1885. If I were 
to compose an opera with my scientific friends as the 
characters, I should associate the Melisande theme 
with the first Mrs. Ayrton; I should not quite know 
where to place the second musically but it would be 
near to Brunhilde, as she had much of the vigour of 
Wotan's masterful daughter and, at least, aspired to 
be an active companion of scientific heroes-a race 
far above Wagner's dull and degenerate Teutonic gods, 
be it said. 

Sarah Marks was the daughter of intelligent but poor 
Jewish parents in Portsmouth. She was a clever 
child and was early sent to a school in London kept 
by her paternal aunt, who became Mrs. Hartog ; Mr. 
Hartog was a teacher of French in London. Mrs .. 
Hartog was the mother of N uma Hartog, Philip Hartog 
and the professor of botany in Cork ; also of two 
daughters, one very clever, a talented painter, who 
married Dr. Darmstadter of Paris ; the other earned 
her living as a musician. Numa Hartog died early, 
after a most brilliant university career and seems to 
have been unusually clever. Mrs. Marks had four 
undistinguished children, besides Sarah ; nothing is 
known of her parents. Mrs. Ayrton's ability, however, 
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would seem to have been derived from the mother's 
side. 

At about the age of fifteen, Sarah Marks became 
acquainted with Madame Bodichon, a well-to-do lady, 
strong on the women's rights question, who sent her 
young friend to Girton College, Cambridge. Appar
ently, she then changed her name to Hertha. She 
took honours in mathematics. She is credited with 
the invention, during the period, .of a sphygmograph 
and also of an instrument for rapidly dividing up a 
line into a number of equal parts. Through Madame 
Bodichon, she became acquainted with George Eliot 
and several other people of distinction. In 1884 she 
entered the Finsbury Technical College. I remember 
her coming. She not only came but was seen and soon 
conquered-Ayrton; and they married. As sole issue 
they had a daughter, who has her father's gift of 
tongue; she married a Christian, whilst his daughter 
by his first wife married a Jew: I often told him that 
he and his wife were an ill-assorted couple: being both 
enthusiastic and having cognate interests, they con
stantly worried each other about the work they were 
doing. He should have had a humdrum wife, "an 
active, useful sort of person," such as Lady Catherine 
recommended Mr. Collins to marry, who would have 
put him into carpet-slippers when he came home, fed 
him well and led him not to worry either himself or 
other people, especially other people ; then he would 
have lived a longer and a happier life and done far 
more effective work, I believe. 

Under her husband's inspiration, Mrs. Ayrton soon 
entered upon the study of the electric arc. Her work 
is recorded in the book on the· subject which she 
published in 1902,_ in part a reprint of papers sub
mitted to the Royal and other Societies. She was 
an indefatigable and skilful worker. Whatever the 
absolute value of her observations, her husband and 
his good friend Perry were the last not to make the 
most of her achievement, so probably the scientific 
halo with which they and others who fancied that 
women could be as men surrounded her was over
painted. Most of us thought, at the time, that they 
were ill advised in preferring her claim to the Royal 
Society ; the nomination came to nothing on legal 
grounds. She was, however, elected into the Institu
tion of Electrical Engineers and at her death was its 
only lady member. She also engaged in an inquiry 
into the formation of sand ripples and this led her, 
early in the War, when chlorine was first used as poison 
gas, to develop a fan-device for waving back the fumes. 
There is little doubt that she took too high a view 
of the practical value of the invention and was un
warrantably aggrieved at its rejection by the military 
authorities. She was awarded the Hughes Medal by 
the Royal Society in 1906. 

Mrs. Ayrton was a very striking woman in appear
ance and of considerable personal charm, full of 
common sense ; this kept her f'rom being a militant 
suffragist, though she promoted the cause in every 
possible way. I never saw reason to believe that she 
was original in any special degree; indeed, I always 
thought that she was far more subject to her husband's 
lead than either he or she im,agined. Probably she 
never had a thorough scientific equipment; though a 
capable worker, she was a complete specialist and had 
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neither the extent nor depth of knowledge, the penetra
tive faculty, required to give her entire grasp of her 
subject. Ayrton himself, though a genius, was in no 
slight measure partial in his interests : by heredity 
literary and artistic, educated intensively in the 
classical school, a born actor and therefore a good 
lecturer and public speaker, impelled into science· 
through contact with Sir William Thomson, he was a 
worker chiefly at its technical and commercial fringe 
rather than in its depths : so he was not a good 
judge of his wife's scientific ability. His partner 
Perry was the solid member of the firm. In fine, my 

is, that das ewig Weibliche was in no way 
overcome in Mrs. Ayrton: nor could we wish that 
a thing so infinitely precious should be : she was 
a good woman, despite of her being tinged with the 
scientific afflatus. HENRY E. ARMSTRONG. 

DR. J. E. STEAD, F.R.S. 

Bv the death of Dr. John Edward Stead, on October 
31, at the age of seventy-two, Great Britain has lost 
one of its most famous metallurgists, a man who 
played a very honourable and a leading part in the 
development of -scientific metallurgy, and is not un
worthy to be ranked with the great names of John 
Percy, Lowthian Bell, and Roberts-Austen. 

Dr. Stead was born in 1851 and was a younger 
brother of the late W. T. Stead. After the usual 
period spent at school, he was for a time an evening 
student at the Owens College, Manchester, in the early 
days at Qu'ay Street. From there he passed to a 
steel works in the Middlesbrough district, where he 
served his apprenticeship on the practical side of 
iron and steel smelting, but he was only nineteen 
when he entered the laboratories of Pattinson, a con
sulting chemist and metallurgist in the district. Later 
the two men entered into partnership under the title 
of Pattinson and Stead, and he remained identified 
with the firm for the remainder of his life, a period 
of about fifty-two years in all. He became one of 
the best- known analysts in the north of England, 
and one can only conjecture how many large contracts 
were signed on the basis of Stead's analyses. 

An incident related to the writer some twenty years 
ago by Dr. Stead will give some idea of how this man, 
with a very slight amount of what would be termed 
academic training, rose to a position of great power 
and trust, not merely in the Cleveland district where 
he lived, but also in the iron and steel industry of the 
whole country. He found on one occasion, in the 
early days of his association with Pattinson, that he 
had sent an incorrect analysis to one of the firm's 
clients. Without hesitation he wrote to explain that 
he had made a mistake and substituted the correct 
figures. The client in question was exceedingly angry, 
not because he had received an incorrect analysis,. 
but because Stead had admitted that he had made a 
mistake. Apparently this is a serious matter where 
business is concerned. Stead retorted, " If I was un
willing to admit that I made mistakes, you would 
never know whether a result I sent you was correct 
or not." This was a new point of view, and the client 
was so much impressed by it, that he sent all his 
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