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_-"id give for the hvdrogen afom a volume equal
vhat of a sphere of radivs e'53% 1075 cm.  But the

gl hvdrogen atom, as 15 now known from the
rches of Bohr. consists of two electric charges,
.ibing & circular orbit, one about the other, of
-5 precisely equal to org3x 107f em. AS regards
fisions  with other molecules, this invertebrate
(eture, CONslETng of two point-charges with no
" erial connexion between them, appears to resenve
iseli @ three-dimensional spherical velume with as

¥

'
Iness-
The explanation vl this infinite hardness s to be
ond in the intangible fetters of the quantum dynamics.
nature of these fetters is not i the least under-
qod, but 1t is helieved that they ate such that no
ject 1 Creation can cause the electron of the hyvdrogen
g t describe a smaller orbit than the normal orhit
gradius 0053 % 107 % €.
gis orbit is free to assume all orientations in space we

ych precision as though it were a sphere of infinite |

If it is further supposed that |

begin to understand why it iz legitimate, for kinetic
theorvy purposes, to treat the hydrogen atom as &n
infinitelv hard sphere of radius e-33% 157% cm., The
quantum theory brings us back, in a sense, to the
infinitely hard spherical atoms of Lucretivg, and the
radius of these spherical atoms can now be caleulated
with precision from the guantum theory ; their infinite
hardness iz beautifully exemplified in the experiments
of Franck and Tertz.

Tt is thos seen that the o and & of Van der Waals
admit of exact mterpretation in terms of the physical
conceptions of to-dav, His b arises from what we may
call the quantum forces—the perfectly unvielding
restraints which bind the electrans of an atom down to
definite orbits—while his e arises from the ordmary
clectric field of force. Tt is the b of Van der Waals
which saves us from immediate annihilation, through
positive and negative charges rushing together to their
mutnal destraction, just as it is his a which suaves us
from rapid disintegration.

The Nerves of Plants.’
Dy Prof. Hewey H. Tixox, FRS.

HE general similarity of the distribution of the
fhro-vascular bundles in plants and that of
g nerves in animals was early noticed. These
uctares in plants were in consequence often called

ket lone held the view that the likeness s merely
gperficial, and is not based on any real physiological
wamatomical resemblance :

In plants—as in animals—the receptive and respon-
% regions are often quite distinct from one ancther,
ol may be widelv separated.

Imarkable experiments during the last ten years
e given the answers to these fuestions,
Fist may be summurised, in a few words, Ricea’s
ik on the sensitive plant, Mimosa, The phenomena
{mansmission of stimuli in this plant are as striking
Sthey are well known, The stimulus is propagated
muzh its organs at velocities variousty estunated at
H!' mm. per sec. This speed is fast umong plants,
[ very slow when compared with the wvelpcity of
mizzion of stimuli along animal nerves,
Wo views were suggested to account for this pro-
n. The first referred the passage of the
Ruli to those excessively fine strands of protoplasm
3, penetrating the walls of the living cells, place

® irotoplasts of adjacent cells in communication |

Yone another. This view was a product of a period
%ed with the physiological impertance of these
1 recently discovered protoplasmic fibrillz, which,
Probability, have only a developmental signifi-

These fibrille composed of living matter were
PPied to convey stimuh just as the living processes
B lerve eells do in the animal body.

S view was soon rendered untenable when it was
¢ that stimuli are effectively transmitted even
the protoplasm of the cells of the transmitting
J8° was killed by the application of heat.
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What becarmnes of the |
gimylus between the two. and how is it transmitted £ | ¢
| throurh o strand of Mimosa wood lrom

To meet this new growth of knowledge Haberlandt

| developed his theory, that the stimuli are transmitted

in Mimosa in the form of a pulse in the water filling

| gertain elongated wbular cells situated in the bast of the

g, [lowever, anatomists and physiologists alike | lundles.

At the hest this was an unsatisfactory theory.
For this method would require a much higher velocity of
transmission than iz observed, and it was wellnigh im-
possible to imagine how the turgor requisite to Lransmit
this pulse could be maintained after the proteplasts of
these tehes had heen rendered permeable by heat.

In rgry Kicca gave the conp de grdce to the pulse
He showed thas the stmuius is transmitted
which all the
bast, including the tubes of supposed transmitting
function, had been removed for a cansiderable length.
By a series of beantiful experiments Ricca showed
that the wood, as Dutrochet long ago believed, trans-
mits the stimulus, and that it does this even when
all its living elements are eliminated. Further, he
demonstrated that the mechanism of the transport is
the transpiration current, This carries in 1ts stresm

theory.

| a substance, or hormene, originating from the receptive

cells, to the cells of the reactive region and so evokes
their response. Ricea’s work also disposes of a more
recent view that the stimulus is transmitted as an
electrical disturbance in the bast.

Almost at the same time as Ricea was disposing of
the older views regarding the transmission of stimuli
in Mimosa, Boysen-Jensen was carrying out experi-
ments on the phototropic reactions of seedlings, which
were bound to have a profound effect on the reccived
views regarding the propagation of stirmuli,

When the tip of a grass-seedling is illuminated on
one side a stimulus is transmitted from the receptive

| region downwards in the seedling and evokes a curva-

ture in the shaded part. Boysen-Jensen found that
this stimulus was transmitted downwards cyen when
the protoplasmic continuity of the cells of the receptive
apex with those of the respansive reglon was severed
by complete section.
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Pail repeated and confirmed Boysen-Jensen's results
and added the important observation that the stimulus
can pass a slice of pith o mm. thick impregnated
with gelatin intercalated between the Teceptive and
responsive regions. Similar work has been ginece
carried out by Stark on thigmotropic and traumato-
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 phvlo-
genetic affinity of the two parts. Recently Snow has
chown that the gravitational stimulus is transmitted

across protoplasmic discontinuities in the seedlings of |

Ficia faba.

From the foregoing 1t 1s quite evident that proto-
plasmic continuity is not requisite for the transmission
of stimuli in thé higher plants. The localisation of
the positive and negative responses respectively Lo
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-siream. It afferds the
localised delivery and the necessary veloerty. Intro-
duction of the requizite hormones may e elfected

Obituary.

Mrs, HeErTiow AvRTON.

A PPEAL is made to me to give seme account of |

£\ Hertha Ayrton, the wife of my former colleague,
who died last Angust.

“1Is the study of leredity a sclence or a pure
ramance ? * asks AMrs. Trevelvan, in her hiography of
her mether, Mrs. Humphry Ward., I would set Lhe
question in another form : s das ewig Meihlicis ta be
suppressed by science ? - Mrs, Ayrton was one ai those
who aspired to prove that womun can be as man @
an original scientific inguirer. Diid she succesd 2 18
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 affice, yet as she was |

myv colleague's wife and we oiten met anil were in fair
sympathy, T was able to take natice of her idicsyn
crasies and of the conditions under which she was
placed.

Ayrton and T met originally in the autumn of 1879,
when we were appointed the first two professors of
the Citv and Guilds Tnstitute and set the ball af
technical education rolling in London ; the ball rolled
well and proved to be fissiparous but no one of the
small bund who gave it shape in the City and West
Fnd ever received the slightest recognition from the
Guilds, their masters—and most of these have com-
mitted fari-fard as concerted workers in education. A
strange world is ours and if we w orked otherwise than
far the sake of working, we should do little.

Avrton had a peculiar experience : his then (first)
wife—his cousin, Mathilda Chaplin—was a wuman who
had acquired merit in the cause ol w omen's rights, as
she was one of the three, 1 believe, over whom the
fight first raged in Edinburgh whether women should
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| the pendulum of so

| actuallv transmit stimuli from the sensory o the motoe

| recalled to me by the pecubiar rhythm
its melody,
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%}:‘p.ugn uE’Lm]ur_ud cells, or u.ll:':ulg.n}m:l;t wound g,
is consideration explaing how 1t 13 that 'C-:lnt]'[au‘-
hetween the vascular bundles of the FECEDtive _H-u“ml 1
those of the responsive base is not necessary 1_01:' ang
the reaction. Thus, there is great probabilio, t;‘;‘!’i
these plants, as in Mimosa, the transmission of “L'l 3
is effected by the transport in the lr“‘r15pirﬁliu:1.;tlrljl“ :
af a substance derived from the receptive el 1
conveved by this means in the wood of the .\.as'mw
bundles to the tespuonsive region. We may imgp
that this substance is first liberated into the transp
tion stream by changes in the permeability Q_[ “t}:
receptive cells, and response s evoked in the reartj
cells by similar alterations in permeability. -
Whatever the intimate mechanism of the system j
the subject of the transmizsion of stimuli” throogh
plant tissues offers a striking L:x’f’mpl'-' of the swing of
. ntific opimoen.  The view based
upon  superficial resemblances, thut the wvascular
bundles are the nerves of plants, was long abandoned
hut now we see there is clear evidence that they G @husic
G etantly
regions, and so perform the function of nerves, The § gtz -
foregoing  summary of recent work indicates how G stive: |
differently in detatl this rommexion i3 established i B rcom’
plants and animals, . J it him
 bim el
& pther |
Ehave [
i
% T

EEnTErE

be wdmitted to the study of medicine,  When 1 met
wer, her lealth was more than [ailing.  She was an
ethereal being, a woman of infinite charm of manner
Lut zhove the world—a mature Melisande ; indeed,
when 1 first heard Debussv’s opera her memory was |
and tone of
Her daughter, Mrs. Zangwill, has inherited §
not u lew of her mother's characteristics—especially
Ler charm of voice. Her chief occupation was novel- 3
FERL from pennv-dreadfuls upwards, in which she

fohlicl
mitted

| run o caucus race with our erratic friend, John Perry.

Avrron married his second wife in 1885, If [ were
to COMpOSE an operd with my seientific friends as the S8
characters, I should associate the Melisande theme
with the first Mrs. Avrton ; I should not quite know 3
where tu place the second musically but it woul be
near to Brunhilde, as she had much of the vigour o 3
Watan's masterful daughter and, at least, pspired 10
be an active companion of scientific heroes— race
far above Wagner's dull and degenerate Teutonic g00%
b it said. ‘-

Sarah Marks was the daughter of intelligent but poar 2
Jewish parents in Portsmouth, She was & clever
child and was early sent to w school in London kept
by her paternal aunt, who became Mrs, Hartogs ot
Hartor was a teacher of French in Landon.
Harm'g was the mother of Numa Hartog, Philip Ha
and the professor of botany m Cork @ also of t
daughters, ane verv clever, a talented puintet e
marvied Dr. Darmstadter of Paris ; the other earneisy
her living as & musician,

Muma HartoZ died ¢arq

| after & most brilliant university caresr and seems "

have been unusually clever. Mrs, Marks had fout
undistinguished children, besides Sarah ; nothing
known of her parents.  Mrs. Avrton's ability




