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theory as well as on experiment, we are forced to conclude that 
the diameter of a molecule cannot be larger than o·oo3,u. On 
the. other hand, the specific gravity of a molecule of air, for 
instance, appears to be very great, viz. five times that of water (see 
Meyer, "Die kinetische Theorie der Gase "). This maximum 
value of the diameter of a molecule is so enormously smaller than 
the values demanded by Prof. Arrhenius' theory that the latter 
appears to be incompatible with any assumption which regards 
the cometary matter. as being of a gaseous constituency. In 
order to explain the repulsion of matter in the tails of comets 
by the pressure of the sunlight, this matter must be assumed to 
consist of small drolJs, each of a bulk sufficiently large to har
bour at least one million molecules within its bounding surface. 
Whether such an assumption can be justified appears to me 
very doubtful. At any rate, Prof. Schwarzschild's profound 
mathematical investigation makes it absolutely clear that the 
idea of minute electrically-charged corpuscles-of about one
thousandth the size of a hydrogen atom (see Observatory, 
February 1902, p. 103)-being propelled by the sun's light 
towards the earth and causing the various phenomena of aurora'!, 
Gegenschein, &c., receives no support from 
point of view. But, even apart from these difficulties, it can 
hardly be said that the ingenious theory of Arrheniussettles the 
question as to the nature of the force acting on the cometary 
matter. So far it offers no explanation of the remarkable 
phenomenon of the contraction of the coma with the approach 
towards the sun. Doubtless this tontractile force is also of solar 
origin. But can it be identified with the force which repels the 
cometary matter in the direction of the radius vector? It ap
pears to me that the theory in its present form only removes one 
difficulty by introducing several others. J. HALM. 

Royal Observatory, Edinburgh, February, 20. 

Experimental Geometry in Secondary Schools. 
IN the report, in your issue of February 27 (p. 404), of a meet

ing of the Mathematical Association, it is stated to have been 
the opinion of most speakers that the study of demonstrative 
geometry should be· preceded by a course of work with ruler, 
compasses and protractor, in which simple measurements and 
constructions form the chief part. The note continues with the 
statement that such a course has been adopted in Scottish 
schools, and in English elementary schools and kindergartens. 

May I venture to point out that there are a considerable 
number of secondary schools where this kind of work forms a 
regular part of the curriculum in the lower mathematical classes 
(this has, for instance, been the· case here for the past. three 
years), and that it has been recognised as a valuable medium by 
which a boy's interest may be aroused in geometry before . he is 
introduced to the very irksome and difficult task of assimilating 
Euclid's phraseology? C. A. RuMSEY. 

Dulwich College, March 5· 

The Zodiacal Light. 
THE zodiacal light was visible here last night at 7h. 30m. 

p.m. The base at the horizon was about I6° wide ; the axis of 
the cone p.ointed towards the Pleiades, but the apex did not 
reach much beyond a Arietis. At 7h. 45m. it was brightest ; at 

Sh. it had faded out, possibly on account of mist in the air, as 
a fog set in about an hour afterwards. J. P. MACLEAR. 

Chiddingfold, Surrey, March 4· 

Contributions to Anatomical Journals. 
PROF. HUNTINGTON, of Columbia University. has called my 

attention to a paragraph in an article on "A New Journal of 
Anatomy" in your issue of January 9 to which he, naturally, 
takes exception. 

In justice. to Prof. Huntington, I beg leave to state that he 
had no part whatever in the recommendation, acceptance or 
production of either of the papers on which your critic anim
adverts. 

The first of these was accepted by one of my British co-editors 
and sent to me for publication, the author supplying the plates. 
For the second I, solely, am responsible. 

The method of the higher criticism is not always trustworthy 
when its results can be checked by contemporary history. 

ALEX. MACALISTER. 
New Museums, Cambridge, February I4. 
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I REGRET to say that my statement concerning Prof. 
Huntington and· the origin of the paper which I described was 
based on hearsay, and in .face of Prof. Macalister's letter I can 
but tender Prof. Huntington my sincere apologies. 

I am relieved to find that the author provided the plates. 
February 26. THE WRITER OF THE REVIEW. 

FURTHER DEVELOPMENTS IN WIRELESS 
TELEGRAPHY. 

SINCE the article which appeared in NATURE last 
week •was written, some further details concerning 

Mr. Marconi's Transatlantic signalling have been pub
lished, and also another success attained by the inventor 
has been announced. The information with reference to 
the latter point is contained in a telegram from the New 
York correspondent of the Daily Telegraph, which ap
peared in that paper on Monday last. Messages, it 
seems, were transmitted from Poldhu to the Philadelphia, 
whilst that ship, on board of which was Mr. Marconi, 
was on her way from this country to New York. Five 
messages in all were received, the first when the 
Philadelphia was at a distance of 250 miles from the 
Lizard, and the last on February 25, when the distance 
had been increased to ISSI miles. In addition, a signal 
of the much-talked-of letter" S" was received at a dis
tance of 2099 miles. The news is confirmed by the 
following telegram from Mr. Marconi, which is contained 
in a letter from the Wireless Telegraph Co. to 
Wednesday's Times :-

"Health good. Received messages 1551 miles. Test letter 
at 2099. All on tape receiver. Records duly attested by ship's 
officers. -MARCONI." 

The chief interest of these results lies in the fact that 
the received messages, including the signal "S," were 
recorded on the tape of the receiving apparatus, and not 
merely heard in the telephone, as was the case with the 
Transatlantic signal. Mr. Marconi must feel greatly 
gratified at thus having visible record of the success of 
his experiments in this instance, as it removes the possi
bility of the suggestion that he was deceived by the wish 
to hear · being father to the thought that he heard. 
Messages were naturally only transmitted in the one 

as the transmitting apparatus on board the 
Philadelphia was not so powerful as that at the Cornwall 
station. 

I The further details as to the Transatlantic signalling 
to which we referred above are published in an article 
on . Mr. Marconi in this month's Century Magazine. 
This article, the proofs of which have been read by 
Mr. Marconi, contains an account of the development 
of wireless telegraphy, and is illustrated by a number of 
interesting pictures. We reproduce here a photograph of 
the transmitting station at Poldhu from which all the long
distance signals have l?een transmitted, which shows very 
clearly the group of twenty masts, each of which is 210 feet 
high. The power is obtained from an alternate-current 
generator of 38 horse-power. There is thus more than two 
hundred.times as much power used as in the signalling 
apparatus installed on board ships using the Marconi 
system. It will be noticed that in the later work de
velopment taken piace rather along the lines of 
increasing the output of power than of using higher 
masts. Mr. Marconi, it is said, considers that a mast about 
200 feet high is the most suitable from all points of view, 
and in some remarks, which we quote at the end of this 
article, states that he thinks that any desired distance 
could be bridged given sufficient power. 

A good deal of objection is still raised on the question 
of syntony, and it is pointed out that although tuning 
has been obtained with sufficient accuracy to prevent 
interference, this does not prevent the picking up of 
messages by an outsider who should experiment with a 
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special view to finding the correct tune, or of the interfer
ence with 5ignalling in a similar way. This fear is, how
ever, somewhat imaginary, as it is doubtful whether such 
an enterprise would be commercially successful, and it is 
inconceivable that anyone should devote his energies to 
its realisation purely out of malicious rivalry. Even in 
war time, we think, it would hardly repay the labour, 
and, moreover, Marconi's system now promises to be of 
more use in peace than in war. It may be remarked, too, 
that syntony-especially syntony so thorough as that 
described by Prof. Fleming eighteen months ago, when 
two distinct messages were sent and received by the 
same transmitting and receiving wires-opens up the 
possibility of multiplex wireless telegraphy, which would 
be equivalent to a great increase in the speed of 
signalling. 

We may finally quote some remarks made by Mr. 
Marconi on his arrival in America after his success with 
the experiments on the P!tiladelphia. 

"I believe," he said, "that the distance at which a 
wireless message may be sent depends only on the power 
of the sending station. I think it possible to send a 
message entirely around the world, 'to start the message 

are unable to say what the Home Secretary really meant. 
The author, however, draws an inference which certainly 
is not justifiable, viz. that serious operations without 
anaesthetics necessarily involve the torture of animals. 
Whether this is so or not depends entirely upon what is 
meant by a serious operation and what is meant by 
torture, concerning neither of which is a word said. By 
torture we certainly do not mean mere momentary pain. 

The main object of the essay is, however, threefold. 
In the first instance Mr. Coleridge, presumably satisfied, 
from his prologue, that the legalised torture of animals 
by so-called vivisectors actually takes place, and that 
no matter what its object may be is unjustifiable, 
classifies all metropolitan hospitals according to their 
supposed connection with vivisection. He further appeals 
to all those who have money to give, to enrich only those 
hospitals printed in plain type in his list, being the ones 
which at the present time are entirely free from vivisection 
and vivisectors. The second object of the monograph 
seems to be to denounce as diversion of charitable funds 
from their legitimate ·object any payment from the 
hospitals to the medical schools attached to them. There 
is also in addition to this an assumption that such pay

ments are practically for the subsidy 
of vivisection so-called, and a further 
appeal to the charitable on this count. 
The third object is apparently to im
pugn the integrity of the committee 
for the distribution of King Edward's 
Hospital Fund. 

FIG. t. - View of Poldhll Station, Cornwall, whence the signals came to Marconi at St. John's. 

First, then, according to Mr. Cole
ridge, the charitable should give only 
to those hospitals which at the time 
of their bequest are entirely free from 
all vivisection connections. It must 
be at once pointed out that this is a 
somewhat complicated affair, and will 
require very careful study upon the 
part of the donors, in that the staffs of 
hospitals change, and, further, a man 
of science once a vivisector is not 
always a vivisector. Since he does 
not vivisect for amusement, he does 
so only when he has a definite pro
blem in his mind, and accordingly 
arranges a series of experiments 
capable of giving him a definite 
solution. From this it follows, as 
indeed the list in this pamphlet shows, 

eastward around the globe, and to receive it at the same 
station from the westward. 

" I now know that the curvature of the earth does not 
in the least affect the waves. Many people who have 
reasons for hoping so have said that this would prove a 
fatal defect to the system, but it is not so. During the 
voyage I carried out a number of experiments which I 
had long wanted to make, but which I had never 
attempted before. You must pardon me for not dis
closing their nature. All I can say is that they were 
eminently satisfactory to me." M. S. 

THE METROPOLITAN HOSPITALS AND 
VIVISECTION. 

WE have recently received the new edition of a 
pamphlet entitled "The Metropolitan Hospitals 

and Vivise-::tion, a Guide for the Charitable in the 
Disposition of their Gifts and Bequests," by the Han. 
Stephen Coleridge. The pamphlet begins with a pro
logue which consists of a short phrase snatched without 
any confext from a speech delivered by the Home Secre
tary. Owing to the shorn character of this phrase, which 
stands out grotesquely framed with interpolations, we 
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that a hospital intimately connected with vivisectors one 
year may be entirely emancipated from them the next, 
and therefore that the terms of an anti-vivisection 
bequest will require alteration from year to year. 

The hospitals at present free from all vivisection taint, 
according to the pamphlet before us, contain 4516 beds ; 
of these 4500 beds, ethically, according to Mr. Coleridge, 
eligible for the gifts of the charitable, I 109, or practically 
one quarter, are devoted to lunatics or idiots. Now this 
fact surely should have been clearly stated, and also its 
corollary, viz., that should the charitable decide to sup
port only those hospitals satisfying Mr. Coleridge's 
requirements for eligibility, one quarter of their sub
scription will be devoted to the mamtenance of lunatics 
or imbeciles, extensive provision for which is already 
supplied out of the rates. Further, another fact of which 
the charitable, in ·Mr. Coleridge's sense, should be cog
nisant is, that of the remaining 3000 or so beds no less 
than 500, or approximately one-eighth of the original 
total, are devoted to the maintenance of incurables. Two
eighths of the subscriptions of the charitable should, 
according to Mr. Coleridge, go to lunatics, one-eighth to 
incurables. Of the remaining 2900 . beds, 300 either be
long to local cottage hospitals or are devoted · to small
pox or other infectious diseases. The former hospitals 
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