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NOTICE.

In consequence of the greatly
increased cost of production it
has been found necessary to
raise the price of NATURE to 9d.
The Subscription rates are mnow
as follow:—

For residents in the British Isles.
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Half-yearly et T ENA
Quarterly... 11:'3

For residents Abroad,

Yearly MR 7
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Half-yearly e el U |
Quarterly... 12 0

~ST. MARTIN’S STREET, LONDON, W.C. 2.

ARISTOTELIAN SOCIETY.
PROGRAMME FOR THE SESSION 1918-19.

All the ordinary Meetings of the Society will be held at
22 Albemarle Street, W. 1, at 8 p.m.

1918.

November 4. President's Inaugural Address: ‘“ Some Judgments of Per-
ception.” Dr. G. E. MOORE.

‘“ Rabindranath Tagore's Personality.”
JEvons.

16. ‘‘ Synthesis and Discovery.”

December 2. Principal F. B.

. Professor JouN LAIRD.
1910,

January 6. “ Mleéchanical Explanation and its Alternatives.” Mr. C. D.
ROAD.
February 3. ”Tlée Philosophy of Giovanni Gentile.” Professor J. A.
MITH.
March 3. “Our Knowledge of Other Minds.” Mrs. N. A,
DUDDINGTON.
R 17. ‘“ The Scope of the Scientific Method.” Mr. A. E. HEaTH.
April 7. *“Value in relation to Emotion.” Mr. A. F. SnaNnD.
May 5. ‘““The Stereoscopic Character of Knowledge.” Professor
B. Banvik.
June 2. “Platonism and Human Immortality.” Very Rev. Dean
w INGE.

A Congress of the Aristotelian Society, in conjunction with the Mind
Association and ‘the British Psychological Scciety, will be held in July.
Full particulars will be announced later. The programme will include the
following :—

Paper by Hon. BErTRAND RUSSELL, ‘*
Knowledge ?

Symposium : *‘ Time, Space, and Material :
sense, the ultimate data of Science ?”’
A. N. WHITEHEAD.

Symposium : ““Is there ‘Knowledge by Acquaintance’?” Miss
Beairice EpGer, Dr. G. E. MoORE, and others.

Symposium : ‘“Can Individual Minds be included in the Mind
of God?” DeaN RasupaLL, Professor J. H. MuirRHEAD, Dr.
F. C. S. ScHILLER, and the Bisaor or Down.

Symposium : ‘‘ Instinct and the Unconscious.” To be opened by

Dr. W. H. R. RiVERSs.
G. DAWES HICKS, Hon. Secretary.

1s Introspection a Source of

Are they, and, if so, in what
To be opened by Professor
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Mr. A. R. Hinks, M.A., F.R.S., the Gresham Lecturer in

Astronomy, will deliver a course of four lectures on

THE NEW STAR IN AQUILA.
Lecture I. History of the Iiscovery.
II. The Early Observations.
,» 1II. The Interpretation of the Observation.
,» IV. 'Probable Future of New Star,

On Tuesday, Wednesday, Thursday, and Friday, November
8, at six p.m. [free o the public.
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Ground Illummatlon (particularly in relation to Venereal Disease) will be
given by Mr. )
14 and 21, at 5 o'clock. Fee ,{,': 1s.

Barnarp, P.R.M.S., on Thursda)s November

WALTER SMIT H, Secretary.

to commence duties in January, 1919. Commencing salary,
annum.—Forms of application may be obtained from the Rl(,l%Tl{AR to
whom they must be returned not later than November 22.

UNIVERSITY COLLEGE,
NOTTINGHAM.
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Woolwich.

LUTON MODERN SCHOOL.
(Mixed School—about 400 Pupils.)
REQUIRED, for January 13, MASTERS or MISTRESSES for the

following subjects :—

(a) PHYSICS, with some Chemistry or Mathematics.
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KENT EDUCATION COMMITTEE.
~ ERITH COUNTY SCHOOL, BELVEDERE.

WANTED immediately, an ASSISTANT TEACHER for an advanced
course in Science. Must be a Graduate with Honours in Physics. Initial
salary (man) £250 to £300, (woman) 4200 to 4250, according to qualifica-
tions and experience.

Applications, with references and testimonials, should be sent to the

HEADMASTER af once.
E. SALTER DAVIES.
October. 1918.

WEST LEEDS HIGH SCHOOL.

WANTED for January, or earlier, a MASTER or MISTRESS for
CHEMISTRY (Advanced Course). Commencing salary : Master, not less
than £250; Mistress, not less than £2z0. >

Further particulars may be obtained from the HEADMASTER.

Forms of application may be had from the undersigned, to whom they

should be returned at once.
JAMES GRAHAM,
Director of Education.

FEducation Offices, Leeds.

BURTON-ON-TRENT GIRLS’ HIGH
SCHOOL.

WANTED, in January, SCIENCE MISTRESS. Chief subject Botany,
with elementary Physics and Chemistry. Initial salary will depend upon
qualifications and experience. Annual increments of 410, to a maximum of
not less than 4200 a year, non-resident. Apply at once to the HEAD-
MISTRESS.

GEOLOGISTS WANTED.

TWO FIRST-CLASS GEOLOGISTS required for work in North and
South America. Men of University education, age preferably between 25
and 35. Salary {700 to 41,000 a year according to experience and ability.
—Apply Dr. T. O. BosworTH, Imperial Oil Company, Toronto.

WHITEHAVEN COUNTY
SECONDARY SCHOOL.

WANTED, FORM MISTRESS, with special qualifications in Mathe-
matics ; subsidiary science would be a recommendation. Initial salary
according to qualifications and experience, but not less than £iso per
annum. Apply to the AcTING HEADMASTER.

KEIGHLEY ‘GIRLS’
SCHOOL.

MISTRESS WANTED in January. Good
Initial salary £160-£180, according to qualifi-
Apply to the HEADMISTRESS.

GRAMMAR

MATHEMATICAL
qualifications essential.
cations and experience.

BARNSLEY GIRLS’ HIGH SCHOOL.

WANTED (1) at once, WOMAN GARDENER for school grounds, and
to superintend pupils’ allotments ; training desirable. (2) In January,
SCIENCE MISTRESS as Head of Department, £180 to 4200, initial.

Apply to the HEADMISTRESS.

LADY ASSISTANT CHEMIST required

(for analytical and research work) by a Controlled Firm in the
Midlands. Must have had a sound training in theoretical and practical
inorganic chemistry. Good salary offered to suitable applicant. State
age, qualifications, and experience to Box No. 151, c/Jo NaTure Office.

WANTED, OIL CHEMIST experienced

in Analysis of Oils, Fats, Waxes, Lubricating Oils, &c. Training in
methods of research as applied to oil chemistry a good recommendation.
—Reply, stating age, qualifications, &c., to Box No. 138, c/o NATURE
Office.

RESEARCH PHYSICIST required in

Laboratory in South Coast Town. Honours degree and experience in
Electrical research pieferred. Women eligible.—Replies to Box 721,
WILLING'S, 125 Strand, London, W.C. 2.

CHEMIST required at Factory near London.

Works experience necessary. £280, with increase to 4320 after three
months —Address, stating qualifications, to Box .729, WILLING'S,
125 Strand, London, W.C. 2.

WANTED,LADY CHEMIST,as Assistant

of Chief Research Chemist, in important Midland Factory.—Apply
Box No. 51, c/o NaTture Office.

METALLURGICAL FURNACE.—Carr’s
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Apply to the REGisTkar, Merchant Venturers' Technical College,
Bristol.

WANTED, POLARIMETER. Anyone

wishing to dispose of one, please send particulars of the instrument to
Box 31, c/o NaTURE Office.

‘WANTED, Beckman THERMOMETER.

Please send particulars to Box 1c4, c/o NaTURE Office.
Inventions Patented, Designs and Trade

PATE N TS Marks Registered, at Home and Abroad.

H. T. P. GEE,
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REFLECTOR, altazimuth stand, mirror by With, 6 achromatic and 3
Huyghenian eyepieces, sun and star diagonals; double nosepiece,
McClean's star spectroscope, Barlow lens, and pancratic eyepiece, 47
guineas. 8}-in. REFLECTOR, wood body, on tripod, with hour and
declination circles, mirror by With, flat by Calver, s Huyghenian eye-
pieces, Barlow lens, and Slade micrometer, 35 guineas. Write for list of
other Telescopes, etc.—Joun BrownNING (Dept. A), Established 1763,
146 Strand, London, W.C. 2.

SCIENTIFIC APPLIANCES for Electrical,
Magnetie, Static, Optiecal, and Philosophieal Apparatus and
Materials. New and Second-hand P.0Q. Instruments and parts by
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and experimental sundries. Static Machines, Coils, Pneu-
matic apparatus, and parts. Fifty years’ experience. Call and see
or write for information. Our war-time list two stamps.—
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Avenue, London, W.C, 1.
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Organic Chemists.

We are prepared to consider applica-
tions from well-trained organic chemists
with a view to immediate or future em-
ployment in our laboratories. A sound
training in theoretical and manipulative
organic chemistry is essential. Expe-
rience in organic research work a great
recommendation.

LEVINSTEIN Ltd. Blackley, Manchester.
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ink, and instructions.
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CHEMISTRY.
By Prof. F. ]J. Moore.

A HISTORY OF
A History of Chemistry.

Pp. xiv+292. (New York: McGraw-Hill Book
Co., Inc.; London: Hill Publishing Co.,
Ltd. 1918) Price 12s. 6d. net. i

IT is dxfﬁcult to ﬁnd excuses for a new Hlstory
of Chemistry *’ which starts from ancient
times and brings the story down to the present
day. All that can be usefully said about the

" alchemists and the early chemists hefore Lavoisier
has been repeated many times in the various his-
tories by Thomas Thomson, Kopp, Ernst von
Meyer, Wurtz, Thorpe, and others, besides the
innumerable special essays such as those of Thorpe
and the Memorial Lectures of the Chemical
Society. Teachers agree that the study of history
in every department of thought is valuable to the
student and indispensable to everyone who wishes
to understand the present position and how it has
been arrived at in each division of physical and
natural science. It appears to the present writer
that the process of tracing thé evolution of ideas
in science is most likely to be accomplished best
by one who is contemporary with the discoveries
which have led to advance and has taken part in
discussions arising therefrom. One or' two his-
torians in every generation orlabo‘ut every thirty or
forty years would be able to'record correctly the
progress which has been made in his own time. The
history of science is not exactly comparable with
the history of human affairs, which demands the
lapse of a certain amount of time before a true
valuation of events and movements becomes
possible.

Every writer of a new book, however, doubtless
assumes that his work has merits of its own, and
it may be._ .at once admitted that this is true of
Prof. oore’s “History.”” But the preface which
he has provided makes no reference to previous
wrifers, and is worded as if he thought the task
he had undertaken was entirely new.( “The aim,’’

says, ‘“‘has been to emphasise only those facts
and influences which have contrxbuted _to make
the science what it is to-day.’’( The same claim
in similar words has been<put forward by many
another writer on the same subject. Undoubtedly
the book has some features of its own, and(the
last two chapters, which respectively trace the
rise of physical chemistry and set forth, though
briefly, the present state of knowledge of radio-
active substances and the influence of such new

knowledge on conceptions of the Atomic Theory,;z,

bring the story down to the present day.

The matter ed,for
to includgadvithin the space of 271 octavo pages
an account of chemical ideas from the times of
the Greek philosophers down to the latest con-
clusions . concerning the elements from X-ray |
spectra and atomic numbers mpoxver of
discrimination and concise 'expression,. qualmes
which are not lacking in the author. !Th book is
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written in a brisk and lively style,\ and the per-
sonal hiographical touches interpolated here and
there ought to serve to whet the appetite for more
and lead the student to make excursions into the
literature usefully set forth at the end of each
chapter. 1t has to be borne in mind that the
lectures, of which the book is the outcome, were
addressed to the senior students at the Massa-
chusetts Institute of Technology, the concentra-
tion of the text rendering it much less suitable for
readers not already familiar with the fundamental
facts.and principles of the science.

The author shows a sound judgment in setting
forth the relative positions and merits of notable
persons who figure in the history of the science
and about which difference of opinion has been
expressed in the past. ‘Little attention has been
paid to questions of priority. A great discovery
is usually preceded by. a multitude of earlier
observations. . . . From the historical standpoint
the discoverer of a great truth is usually the one
through whose efforts it first becomes available
to the race.”” This remark in the preface is very
just. It has always been acknowledged, for ex-
ample, that oxygen was discovered by Priestley
in 1774, and that the same element had been iso-
lated from several sources by Scheele before that
time, but the credit of publication belongs to
Priestley. There was a tendency at one time in
France to ignore Priestley, and in England
to disparage the work of Lavoisier on the
ground, by no means certain, that he did not
‘“discover ”’ oxygen independently of Priestley.
Anyone who has read carefully the ““Opuscules,”’
which contain his observations on the calcination
of metals and the consequent absorption of
a portion of the air in contact, must per-
ceive that this long course of experiment was under-
| taken with a definite purpose in view, and that the
conclusions at which he arrived were independent
of anything he may have heard from Priestley
about his experiments on mercuric oxide.

The chapter on the periodic law again sets
forth briefly all the earlier speculations concerning
Jrelations among atomic weights, and arrives at

nclusion that the principle of periodicity was

V7
:;Fxs covered by Lothar Meyer at nearly the same time

‘as and independently of Mendeléeff. Chap. xx.,
entitled “ The Rise of Physical Chemistry,’’ points
out that this aspect of chemical science is not
exclusively of modern origin. It began as soon
as quantitative methods were established in all
directions, ~and the foundations were laid by
Lavoisier and Berthollet, and consolidated by the
work of Gay-Lussac, Dulong and Petit, Regnault,
Bunsen, Kopp, and others. . The chapter gives
evidence of the influence of Ostwald on the views
of the author, who was among

his pupils.

A word must be added about(l%e }llustratlons_/
(with whieh—the volume is abundantly” supplied.
{Fhey are all well meant, and many are interesting,
I Biit the portraits given are of very unequal merity,
and some of them are, to speak frankly, quite bad'
—those of Mendeléeff and Fischer, for example

It may also be remarked that where the series of
K




164

NATU/RE

[OcToBER 31, 1918

condition of a peace which is more than an armis-

tice must be found in a democratic form of govern-
ment. The subsequent steps will be arbitration
tribunals, disarmament, and an international par-
liament. These seem far enough off at present,
but it is important to make up our minds whether
we really desire them, and if not, why not. Prof.
Jastrow’s wisely written book—careful and re-
strained throughout—makes for illumination.

The Strategic Geography of the Great Powers.
(Based on a Lecture delivered during 1917 to
Officers of the Grand Fleet and of the British
Armies in France.) By Dr. Vaughan Cornish.
Pp. viii+-114. (London: George Philip and
Son, Ltd., 1918.) 2s. net.

WitHIN the compass of a small volume Dr.

Vaughan Cornish has tried, not unsuccessfully,

to crowd many ideas. He describes the great

States of the world as regards their sources of

men and materials, and the lines of communica-

tion by which force can be concentrated. His point
of view is often fresh and always geographical.

The distribution of the British Empire is described,

not by continents, but by oceans. The old system

merely emphasises the gaps in continuity of the

Empire. Dr. Cornish’s method indicates an appre-

ciation of the ocean as a highway linking together

the component parts of the Empire. But land
routes may also be of importance. In his treat-
ment of Asia Dr. Cornish insists on the strategic
value of southern Turkestan and northern Afghan-
istan as the eventual crossing-place of the chief
lines of traffic from Moscow to Delhi, and from

Constantinople, Cairo, and Bagdad to Pekin.
The volume has small coloured maps of Europe,

Asia, and the world. The last, on a Mercator
projection, would have been a better illustration of
the chapters if it had been on an equal-area pro-
jection. Dr. Cornish’s work is an excellent intro-
duction to the geographical conditions of national
security, and should be widely read.

B.S.A. Musketry Score Book for Use in the
General Musketry Course. Instructions for
Short Lee-Enfield Rifle and ‘Enfield Pattern
1914 Rifle, Using Mark VII. Ammunition. By
E. J. Smyth. Pp. 47. (London : Forster Groom
and Co., Ltd., 1918.) Price 3d. net.

Tuis excellent little book is a combination of a
book of instruction and a score record. It con-
tains clear instructions for the sighting to be
employed at higher ranges after making a group
at 100 yds., so that the error of the rifle may be
obtained without the long experience with the
individual rifle which is desirable but cannot
always be obtained. The instructions for the short
Lee-Enfield rifle and for the Enfield pattern 1914
are placed together, but are indicated by distinc-
tive borders so that no confusion can arise. The
book should prove particularly useful to every
Volunteer in order to enable him to know the be-
haviour of his cwn rifle on the completion of his
musketry course. It is also a most useful guide
to the course itself.
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LETTERS TO THE EDITOR,

[The Editor does not hold himself responsible for
opinions expressed by his correspondents.  Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of NATURE. No mnotice is
taken of anonymous communications.]

The Perception of Sound.

As I had the privilege of being consulted by Sir
Thomas Wrightson during the later years of his
“Inquiry into the Analytical Mechanism of the
Internal Ear,” and advising him as regards the
physical nature of the cochlea and the arrangement
of its parts, I may be allowed to try to clear up the
various objections formulated by Prof. Bayliss
(Narurg, October 17, p. 124), as they chiefly concern
matters relating to anatomy or physiology. When
Prof. Bayliss looks again at the title of Sir Thomas
Wrightson’s work, which I have quoted above, he
will see that he is in-error in supposing that the
Wrightson theory deprives the cochlea of the analytical
function postulated by Helmholtz. Helmholtz’s theory
presupposes that the cochlea contains an extensive
series of resonators for resolving a sound complex
into its component waves; Sir Thomas Wrightson’s
theory presupposes that the cochlea is a machine
designed for the purpose of analysing sound complexes
and of registering its component waves as nerve im-
pulses. 11 fear it is a loose statement of mine on
p.- 159 of the Appendix to Sir Thomas Wrightson’s
book that has misled Prof. Bayliss; there I have
written that ‘‘the final analysis must be done in the
cortex of the brain even if Helmholtz’s theory is true.’”
That I still believe to be the case.

Prof. Bayliss demurs to the opinion I have ex-
pressed that no theory of the mechanism of the ear
can be regarded as satisfactory that fails to explain
the form and the arrangement of its various parts.
I have found that to be an absolutely infallible law
as regards every part of the animal body concerned
in movement. In every bone, joint, muscle, tendon,
and ligament which has been investigated the result
has been the same—the material of which each is
made has been found to be so placed, so shaped, and
so arranged as to carry out the particular function
which has been assigned to it. Whether we accept
Helmholtz’s explanation of the mechanism of the
internal ear or Sir Thomas Wrightson’s, we are
dealing with a machine concerned in movement,
and it is, therefore, legitimate to finfer that its
parts are designed to subserve its various move-
ments. The only structural feature of the cochlea ex-
plained by Helmholtz’s theory is the gradual increase
of the basilar membrane from its proximal or fenestral
end to its distal or helicotremal end. The elaborate
structure of the organ of Corti and the conformation
of the canals of the cochlea are left unexplained,
whereas in Sir Thomas Wrightson’s theory all these
matters receive a rational explanation. On the Helm-
holtz theory we must believe that the rabbit is provided
with a more delicate analytical machine than man,
and the sloth with a more elaborate one than the
most tuneful bird. Nay, we are certain that if Helm-
holtz’s explanation had been the right one, Nature
could have secured the necessary mechanism in a
much simpler way; namely, by providing the auditory
hair-cells with processes or cilia of the requisite quali-
ties and dimensions to serve as sympathetic resonators.

I now come to a very important and very difficult
objection that has been raised by Prof. Bayliss. Sir
Thomas Wrightson’s theorv certainly presumes that the
fibres of the nerve of hearing are capable of carrying
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000, 20,000, 40,000, or more impulses per second. He
’ | ’ ’

nerve can convey at the utmost more than 500 im-
pulses per second. He quotes the investigations of
the late Dr. Keith Lucas, but Keith Lucas was care-
ful to point out (**The Conduction of the Nerve
Impulse ) that his work had been necessarily con-
fined to the motor nerves of muscles, and was clearly
of the opinion that his results were not transferable to
sensory nerves, ‘‘particularly in the case of light and
sound.” Indeed, on Helmholtz’s theory we infer, and
are justified in the inference, that certain fibres of
the auditory nerve must be capable of carrying at
least 18,000 impulses per second—if we accept that
number as the upper limit of our range of hearing.
In Sir Thomas Wrightson’s theory it is necessary to
‘presume that every hair-cell is capable of generating,
and every auditory fibre of conducting, at a rate which
may vary from 6o per second to 80,000 per second. I
anticipate that the internal ear will provide psycho-
logists with the most delicate means of investigating
the manner in which sensory stimuli are produced by
mechanical means.

Instead of Helmholtz’s theory being in conformity
with Miiller’s law, and Sir Thomas Wrightson’s at
variance with it, I am of opinion that the opposite is
the case. In consequence of having adopted the theory
of resonators, Helmholtz had to make the further
assumption that the auditory differed from every other
sensory nerve-—such as those of touch, taste, and smell
—in that its fibres were specialised into 15,000 or more
units or groups, whereas in ordinary sensory nerves
there is no such specialisation, every one of its fibres
being capable of serving the same kind of function.
The only exception is the optic nerve, in which Young
and Helmholtz postulated at least three kinds of units
or fibres. The recent investigations of Dr. F. W.
Edridge-Green and of Dr. R. A. Houston tend to
prove that there is no need to postulate a functional
differentiation in the fibres of the optic nerve, and
similarly the Wrightson theory does away with the
necessity for presuming that the auditory nerve con-
tains 15,000 sets of fibres which are functionally
distinct.

No reference was made by Sir Thomas Wrightson
to experiments which had demonstrated that animals
subjected to a prolonged repetition of a note of a high
vibrational frequency suffer a degeneration at the
narrow, proximal or fenestral end of the organ of
Corti—just the area which we may presume would
be affected if the theory of Helmholtz were true. Nor
was allusion made to the less certain results obtained
at the opposite end of the organ by prolonged repeti-
tion of notes of low frequency. From the measure-
ments and data which I placed before Sir Thomas
Wrightson, he estimates that in all stapedial move-
ments pressure falls simultaneously and equally on
all parts of the basilar membrane, but of this I am
not convinced, conceiving that notes of high frequency,
especially where the waves rise sharply to their maxi-
mum intensity, will fall chiefly on the proximal or
narrow end of the basilar membrane, whereas notes
of low frequency, rising slowly to their maxima, will
fall chiefly on the distal or wide end of the membrane.
If such is the case, then it is not necessary to invoke
-Helmholtz’s theory for their explanation. The ex-
planation is not a new one, having been put forward
by Prof. Max Meyer, of the University of Missouri,
a number of vears ago.

‘There are also the cases observed by aural surgeons
where tone-gaps or islands occur in the gamut of
hearing. These cases receive an apparent explanation
on the Helmholtz theory. 1 think it will be found
that such cases represent defects in the auditory
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{ system corresponding with colour-blindness in the visual
rightly says we have no experimental evidence that a | system, both representing disorders, not in the peri-.

pheral, but in the central, parts of the auditory and
visual systems. I would direct particular attention
to a statement made by the late Keith Lucas on the
last page (p. 102) of his posthumous work on “The
Conduction of the Nervous Impulse” :—** On the basis
ofthis analysis we have pictured the central nervous
system as a network of conductors having different
refractory periods, communicating through regions of
decrement, easily fatigued.” A network of conductors
having different refractory periods presents the exact
mechanism needed for the sorting out of the millions
of impulses which reach the auditory centres along
the fibres of the auditory nerve. Sir Thomas Wright-
son has shown that, however complex the sound, each
component part is registered by the hair-cells as the
complex passes through the inner ear. Keith Lucas’s
speculations open up the possibility of a central
machine for assorting the impulses according to their
time-intervals. Bl i

I, for one, am particularly glad that Prof. Bayliss
has "taken an interest in this matter, because his
knowledge of that borderland which lies between
physics and physiology peculiarly fits him to adjudicate
on the claims of the Helmholtz and of the Wrightson
theories of the internal ear. ‘ A. KeiTH.

Royal College of Surgeons,

Lincoln’s Inn Fields, W.C.z2.

Epidemic Influenza.

Pror. HEwLETT'S interesting article in NaTUrE for
October 24 may justify the statement of a few facts
collected during the last quarter of a century. Deal-
ing with the Registrar-General’s returns for London
and considering twenty deaths per week as epidemic
if this number or more is maintained for successive
weeks, there have been twenty-eight epidemics since
the reassertion of the complaint in 18go. Of these
there have only been two, in the years 1910 and
1911, with fewer deaths than 10o. The only years
in the epoch without influenza being epidemic are
1896 and 19o1. The most serious epidemics since
1890 occurred in 1891, 1892, and 1899-1900, in each
of which there were in London upwards of 2000
deaths. In recent years the most serious epidemic
occurred in 1908 with a total of 1061 deaths, but
the summer and autumn epidemics of the present
year bid fair to be at least as severe.

The two epidemics of the present year differ very
materially from all the other epidemics since 18go
with respect to the age-death. The Registrar-General
has introduced a slight change in the returns from
1911, which prevents 40 being uniformly adopted as
an age-limit for death. Taking all the epidemics
from 1890 to 1916-17, the deaths at ages from o to
20 years were 12 per cent. of the total number; from
20 to 40 or 45 years, 14 per cent.; and from 40 or 43
years and upwards 74 per cent. These numbers are
remarkably similar in the several epidemics. For the
two epidemics this year the deaths for the respective
ages are o to 20 vears, 26 per cent.; 20 to 45 years,
48 per cent.; and above 45 years, 26 per cent. It is
an interesting problem to account for the difference
introduced in the ages of death in the epidemics of
the present year.

Prof. Hewlett refers to the disease waning and
almost disappearing after the epidemic of 1893—94, but
an examination of the Registrar-General’s returns
will show that the epidemics were exceptionally severe
in 1895, 1899, and 1899-1900, and also in 1908,
the deaths in London from influenza alone exceeding
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1000 in each of these attacks. The year 1891 is

referred to as the worst period, but at the date men- |

tioned the Registrar-General says “one death was
primarily attributed to influenza.” In lieu of 1891 the
year 1892 should have been given, when for the week
ending January 23 the deaths in London were 306.
The quiescence of the disease lasting three-and-twenty
vears is scarcely tenable, as shown by the above facts.

The total number of deaths from influenza for the
. past summer epidemic was 929 (not 1600), based on
the reasoning followed in all epidemics since 18go. In
the attack now in progress the total deaths (371) in
London for the week ending October 19 were more
' than in any epidemic since 1895, when the deaths in
the week ending March 19 were 473.

Since 1890 no influenza epidemic has occurred in
London in September, only one (the present year) in
August, two in October, two in July, three in June,
and four in November. Of the total twenty-eight
epidemics twenty-four have occurred in March and
twenty-one in February.

Although the weather seems to have little bearing
on the disease, the temperature generally has been
abnormally high and the air humid at the outbreak of
several of the epidemics, whilst when the air becomes
cold and dry the incidence of the disease is commonly
reduced. : Cuas. HAarDING.

65 Holmewood Gardens, London, S.W.

Supplies of Ameceba proteus for Laboratories.

ONE of the ways.in which the war has interfered
with zoological teaching in this country is by cutting
off supplies of various of the animal types which
are examined by the student in the laboratory.
Amongst these, as has already been indicated by
letters to NATURE, is Amoeba—the animal with the
study of which many zoological courses commence.

Itis easy enough to obtain Amaebze of a kind, but what
the teacher requires is a supply of the large Amaeba

which commonly goes under the name A, proteus. |
Of this, again, it is easy enough to obtain a few |

specimens, but the teacher—at least, if he has a
class of nearly four hundred students, as is the case
in this University—must be able to obtain a thousand
or more specimens on a particular date.

With the object of grappling with our local difficul-
ties in this matter, Dr. Monica Taylor, S.N.D., has
been so good as to make a special study of
the distribution of A. proteus in the neighbourhood of
Glasgow, and of its culture in the laboratory. Pend-
ing the publication of her paper on the subject, I think
it may be useful to other teachers of zoology if I
summarise in a few words her chief results.

During the months June to December A. proteus
seems to be of general occurrence in moorland lakes
and ponds, while it disappears from December -to
May—no doubt becoming encysted, as described by
Miss L. Carter (Proc. Roy. Phys. Soc. Edin., vol. xix.,
1915). The main conditioning factors of its occurrence
appear to be abundant food supply and a rich supply
of oxygen.
richly oxygenated water from the overflow of a pond
passes over mud rich in organic débris.

The supplies of Ameeba obtained in such a locality
are placed in aquaria in which the water is richly
aerated either by water-weed or by a special ap-
paratus, and as a source of food supply grains of
wheat are mixed with the mud, as suggested by
Hyman. 1In this way Dr. Taylor has succeeded, as
she says, in obtaining ‘‘millions” of Amcebae in
laboratory cultures. J. Granam KERR.

University of Glasgow, October 22.
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An apparently ideal spot is one where

| ALCOHOL "IN INDUSTRY.

OT the least remarkable result of the war on
this country will be its effect on the develop-
ment of chemical industry, and especially in the
application of organic chemistry to the chemical
| arts. This, of course, has primarily resulted from
the cutting off of the large supplies of manufac-
tured organic products—mainly synthetic dyes and
drugs, photographic chemicals, and numerous
other substances comprehended under the term
“fine chemicals ’—which prior to 1914 mainly
came to us from Germany. Thrown thus upon
our own resources, we were compelled, in' the in-
terests of national health and welfare, to attempt
the manufacture of certain of the more important
of these products. Great difficulties were experi-
enced at the outset, owing to our lack of experi-
ence and the absence of skilled assistance. The
supply of chemists with any real training in the
application of organic chemistry to industry was
very far short of the sudden demand. We were
overtaken by a Nemesis invoked by our own in-
activity and lack of foresight. It is only within
recent years that the teaching of organic chemistry
has received any considerable amount of attention
in our universities and technical colleges. For
the most part it has been regarded as a purely
academic subject, to be studied in the interests
of pure science, and with no thought to its tech-
nical application as a branch of manufacturing
| chemistry. Except to the few who sought to fit
themselves for a career in science, mainly as
teachers, there was little or no inducement to
pursue its study, as there were very few oppor-
| tunities in this country to turn a knowledge of it
to practical account. 2

The situation at the outbreak of war was further
aggravated by the action of the Army authorities
in drafting such trained men as were available into
the combatant ranks. But, notwithstanding these
! disadvantageous circumstances, an astonishing
| amount of progress has been made. As regards
| medicaments our manufacturers have risen to the
| demands made upon them. In spite of many set-
| backs due to inexperience and ignorance, and the
' lack of adequate plant, we have it on‘the testi-
' mony of the highest authorities that the Services
| are now adequately supplied with every needful
| drug. In this respect our men, and the country
generally, are infinitely better off than our enemies.
| It is notorious that Germany, in spite of all her
| boasted power of organisation, has failed lament-
ably in meeting the necessities of her Medical
Service, and an untold amount of suffering,
permanent injury, and a greatly increased mor-
tality have thereby resulted. :

As regards synthetic dyes, if the progress has
not been relatively so striking or so adequate as
in the case of drugs, it has at least been very con-
siderable. We are very far from being alongside
Germany yet, either in the amount or the range
of our output, but we are in a fair way of being
able to meet our more urgent demands. It ‘s
impossible in five years to make up the leeway of
fifty, especially of fifty years of strenuous and
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almost feverish activity. With the blessed prospect
of peace now in sight, it is hopeless to expect that
we shall wholly catch up our rivals. Indeed, it
will require skilful handling, both on the part of
the Government and of our manufacturers, to safe-
guard the position we have already won.

But whatever the future may have in store, it
is quite certain that applied organic chemistry in
this country has received a great impetus, and
that it is destined to become an increasingly im-
portant factor in our chemical industry. In certain
subordinate branches, indeed, the ground gained
has already been censolidated. ‘German competi-
tion in the case of some organic products is no
longer in question. Not only have we succeeded
in manufacturing these substances; we are also
turning them out of better quality than hereto-
fore and rapidly securing a world-wide market
for them.

In view of the prospect before us the problem
of the supply of alcohol for industrial purposes
acquires a fresh importance. It has been in the
past a somewhat thorny question, made needlessly
acute by misunderstanding and misrepresentation.
It has been complicated by fiscal considerations,
and, by the attitude of a Treasury which was more
concerned in safeguarding and securing revenue
from this source than in appreciating the demands
of industry. The Treasury, although ultimately
responsible, may plead that it is not wholly to
blame, since in this matter it is dependent upon
its official advisers, who, being for the most part
persons attached to revenue departments, could
not be assumed to be altogether unbiased. Still,
in spite of official inertia and conservatism, the
revenue authorities have, of late years, become
increasingly sympathetic with the needs of manu-
facturers, and concessions and relaxations which
twenty years ago would not have been contem-
plated are now readily obtainable. A stumbling-
block is the necessity for denaturing. Wood-
naphtha costs more than ordinary spirit, hence
methylated spirit is more expensive than duty-free
common alcohol. In some cases the presence of
methyl alcohol; or the substances associated with
it in the crude commercial article, are positively
detrimental. The .Excise authorities have appre-
ciated these objections by allowing manufacturers
to denature the alcohol by the use of some sub-
stance which is ancillary to the manufacture of
the article for which the alcohol is needed,
and at the same time renders the spirit un-
potable.

It can scarcely be doubted that industry will
need much larger quantities of alcohol than have
hitherto been available, and increased -attention
will need to be paid to possible sources of supply.
It is not only in industrial chemistry and in many
other arts that alcohol is required. It is beginning
to receive consideration in this country as fuel,
and particularly in internal-combustion engines.
Up to the present time the use of alcohol as motor
fuel with us has not been a commercial possibility ;
it could not be produced at a price that would
compete with petrol at pre-war figures. Circum-
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stances have, however, changed, and it is unlikely
that any form of motor-spirit will sink, ‘at all
events for some time to come, to the prices of
1914. Nor is it probable that the raw materials
which have hitherto served for the manufacture
of alcohol in this country will for years reach their
former low values. These substances for the most
part have been cereals, or some form of starch-
producing, and therefore potential sugar-produc-
ing, material. In addition, considerable quantities
of spirit have been made from molasses and other
saccharine substances capable of fermentation.
Potatoes with us are too valuable as a food to
be employed, as in Germany, for the manufacture
of alcohol.

But there are other modes of obtaining alcohol
than from substances which can be used for food,
and it is this circumstance that has induced Mr.
Long o appoint the Committee to which we made
reference in NATURE for October 17. Large
quantities of spirit are now obtained from the
sulphite liquors in the manufacture of wood-pulp,
and factories for the manufacture of alcohol by
this process have been established in Sweden,
North Germany, America, and elsewhere. 'To such
an extent has the manufacture developed in
Sweden that the Government is contemplating a
monopoly of the wholesale trade in technical spirit
——a measure which has aroused considerable oppo-
sition in industrial circles. We learn that a com-
pany with a minimum capital of 1,000,000 kronor
has been founded in Stockholm to manufacture and
sell motors and automobiles run on sulphite spirit.

The process of treating seaweed, to which Sir
Edward Thorpe directed attention in a recent letter
to the Times, is a method of saccharifying cellu-
lose material very similar in principle to that em-
ployed in the wood-pulp industry. - Factories to
exploit seaweed in Sweden have been..or are
being erected at Varberg and in Skane, probably
on lines similar to those worked in Glasgow.
Considering the enormous quantities of valuable
seaweeds to be met with on our coasts, especially
among the Western Isles of Scotland and on the
west coast of Ireland, it is to be regretted -that
no effective steps are taken to turn them to prac-
tical account. Although formerly of considerable
commercial value, the only use that is now made
of them is to a limited extent as manure on land
adjacent to the shores on which they are gathered.
Only an infinitesimal amount of that readily avail-
able is so used, and it seems a pity that material
so intrinsically valuable should not be dealt with
more efficiently.

EPIDEMIC CATARRHS AND INFLUENZA.
THE present epidemic of influenza, and the rise

in the rate of mortality consequent upon it,
are receiving much. attention in the public Press,
and many irresponsible statements are being made
concerning the disease. Among these is the hint
that the “so-called influenza ’’ is plague in a thin
disguise. These erroneous views may at once be
discounted. There is no doubt, as Prof. Hewlett
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stated in his article in last week’s NATURE, that in
the present outbreak we are concerned with the
same disease which was widely pandemic in
1889-92, and prior to that had been - almost
unknown for forty-three years. Since 1892 influ-
enza has lifted up its head at intervals of a few
years, and since war began it has been the cause
of a fairly heavy mortality in this country, as well
as among other belligerent nations, and farther
afield in South Africa, in India, and in various
parts of America. A clear general conspectus of
our present knowledge, and, it may be added, our
lack of knowledge, of the disease is given in a
memorandum?! recently issued by the Medical
Officer of the Local Government Board.

The chief peculiarity of the epidemic prevalence
of influenza during 1918 is that it has occurred
at short intervals, scarcely three months having
intervened between the epidemic which culminated
in July and the even more severe epidemic which
now prevails throughout the United Kingdom,
and is almost world-wide. It has recently
been stated that the epidemic occurrence of in-
fluenza in July should have furnished warning of
the present autumnal epidemic. Those who put
forward this statement have not made themselves
acquainted with our national experience of influ-
enza. In actual fact no previous known epidemic
of influenza in this. country has had a summer
maximum, and no previous epidemic has recurred
within three months of a previous epidemic. In
the light of events this rapid recurrence is not
difficult to explain; for the exigencies of warfare,
the rapid transport of many tens and hundreds of
thousands of troops across the seas in circum-
stances which necessitated dense aggregation of
persons, have intensified infection, multiplied the
opportunities for severe secondary infections, and
have exposed the civil population to exceptionally
virulent complex infection.

The memorandum referred to above states that
the bacillus of influenza (Pfeiffer bacillus), which
commonly is present in these cases—whether caus-
ally or as an aggravating cause of pneumonia—
has associated with it pneumococci and hamolytic
_streptococci, which produce septic pneumonia and
empyema in a considerable proportion of the total
cases. The question of vaccine treatment and of
prophylaxis by vaccine is considered, and there is
some hope of success in this direction, though
reliance must be placed chiefly on the hygienic pre-
cautions which are detailed in the official docu-
ment. Of these, probably chief importance should
be attached to the avoidance, so far as practicable,
of overcrowded conditions; and in this connection
special stress is laid on the importance of avoiding
large units of aggregation, which greatly intensify
the risk of infection. The importance of this con-
sideration is too often ignored in civilian life;
under military conditions such large units of
aggregation cannot always be avoided.

The main object of this article, however, is to

1 Memorandum on Epidemic Catarrhs and Influenza. By Sir A.

Newsholme, K.C.B. (H.M. Stationery Office.) Price 1d.
NO. 2557, VOL. 102]

emphasise the need for further research on this
disease. Some of the lines on which such research
is called for are indicated in Sir Arthur News-
holme’s memorandum. ‘““Influenza is to be re-
garded as a member of a group of catarrhal in-
fectious diseases which in the aggregate are per-
haps the chief enemies of human health,”” and it
is significant that even in the years when the
ravages of influenza are greatest bronchitis and
pneumonia are each responsible for twice as many

deaths as influenza.  Thus the general problem
is that of the prevention of catarrhs. How can
immunity be secured and maintained? Will im-

munity against one catarrh-causing < organism
assist in securing immunity against others? If
immunity cannot be secured against influenza, can
one rob the disease of its terrors by a vaccine
against purulent bronchitis or pneumonia?

These are among the problems urgently needing
investigation. When the National Insurance Act
was passed, one of its most valuable provisions
was the 1d. per insured person which enabled the
work of the Medical Research Committee to be
initiated. During the war the energies of this
Committee, and, it may be added, of most patho-
logists who could have been utilised for a national
investigation on influenza, have been diverted to
war-work. This work has been of great value;
but it may be hoped that ere long staff and time
will be available for a steady and continuous in-
vestigation of the numerous problems of immunity
in relation to catarrhal infections. The public
must be prepared to spend money on such investi-
gations on a much larger scale than in the past
if success is to be achieved; and for this purpose
it will be necessary to train a generation of patho-
logists who can be certain of a fair livelihood
while undertaking such work. Unless careers as
pathologists are open to a much larger number of
specially qualified workers than are at present
available, the work of research will continue to
be hampered as in the past. The harvest truly
is great, but the labourers are few.

Meanwhile we must depend in the main on
avoidance of crowds and on the practice of
elementary personal hygiene in the prevention of
influenza. The public can minimise this disease
only by the active co-operation of every member.
This involves a self-abnegation on the part, of
persons suffering from catarrh which is too often
absent; they consider their work as more import-
ant than the welfare of their co-workers; and it is
evident that so long as this continues influenza
will at intervals continue to plague humanity.

DYESTUFFS AND. THE TEXTILE
INDUSTRY.

NOTHING could be more convincing of the

neglect of this country to provide the means
whereby the applications of scientific discovery
should be made available in the conduct of im-
portant industries than the speech of Mr. Lennox
B. Lee on the occasion of the annual meeting of
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the Calico Printers’ Association, of which he is | nation of Europe,”” and we now see, because of

chairman, on September 18.

in this country. Before the advent of the war
the 2000 colours it then used were to the extent
of 7o per cent. produced solely in Germany, and
of the remainder only 7 per cent. were of British
origin.
list of 230 essential base colours only 25 per cent.
are produced by British makers, one-third of these
being substitutes, and only used because better
colours cannot be obtained, whilst the cost is not
less than from 200 to 1000 per cent. above pre-
war prices. Moreover, of the 230 colours above-
named, only the commoner colours, including also
one or two of the better kind, are obtained from
British firms. The association is, in fact, depen-
dent upon the Swiss colour manufacturers for
the finer ranges-and specialities, while quite half
the colours of the said list cannot be obtained at
all, amongst them some of the most valuable.

This is a very serious state of affairs, since of
the cotton goods export of Great Britain, amount-
ing in 1913 to 56,000,000L., more than half were
exported in the coloured state. Unless in the
future the colours essential to the industry can
be produced in this country of a quality and
range and at a price which compare favourably
with the production of Germany and Switzerland,
this great industry must inevitably suffer, and
be doomed to ultimate failure; and not alone this
important moiety of our cotton textile exports,
for we shall likewise imperil the market for un-
coloured textiles also. A boycott which is con-
templated on the import of German dyes, with the
view of encouraging the production of British dyes,
will not meet the case so long as the quality or
the class of dye (new dyes are continually being
produced), or the price at which they can be
sold to the user, will not compare with the pro-
duct of the foreign manufacturer. The calico
printers and dyers, having regard to the fact that
they are in competition with nations all over the
world in foreign markets, must of necessity get
the colours they require in the best and cheapest
market, and if they cannot procure these at home
must do so where they can. We have the raw
material of the coal-tar colours here in vast quan-
tities, which we largely exported to Germany,
and in the case of one large firm in the North of
England, which is Swiss-owned, the intermediate
products are sent to Switzerland, to be there
treated and returned to this country in the form
of dyes of fine quality.

There is but one effective remedy for this most
serious menace to one of the greatest of our indus-
tries, and it consists in the provision of a numer-
ous highly trained body of skilled workers which
it is the business of our scientific colleges to
supply. Therein lies the initial advantage of
Germany and Switzerland.  Just fifty-six years
ago it was confidently stated in an official docu-
ment that, having regard to the exhibits at the
International  Exhibition, London, in 1862,
“England has now become the dye-producing
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At the present time out of the restricted |

It appears that the {
association is by far the largest user of colour | this has been falsified.

|
|

our lack of enterprise and vision, how completely
Mr. Milton Clarke, the
president of the Bradford Dyers’ Association,
declared in February, 1916, that the establishment
of the synthetic dye industry was vital to our
national safety, since dyes and high explosives
were very closely related, and that complete, self-
contained, and independent manufacture of aniline
dyes within the United Kingdom was essential
to the commercial and martial protection of the
State. ‘‘ Had it not been for the aid we have
received from the Swiss makers,’”” he went on
to say, “I dare not contemplate what our position
would have been during the Ilast eighteen
months.”’

The vital importance of this question is evi-
denced by the fact that, taking the whole range
of the textile industries of the kingdom, the
annual exports reach a total value of 200,000,000L.,
and the number of persons employed is some-
thing near two millions. It is, therefore, a
matter of serious national concern, and justifies
the Government in-any prudently considered action
which would legitimately and permanently ensure
the well-being not only of the dye-producers, but
also of the dye-consumers. Wisely conceived,
their interests are mutual and inseparable, and
must be studied as a whole.

THE RIGHT HON. SIR EDWARD
TRV GiC. By, "F.R:S.

IR EDWARD FRY, who died on October 18,
within a few weeks of reaching the age of
ninety-one, was born at Bristol, and educated at
University College, London. He was called to the
Bar in 1854, and, after a brilliant career, was made
a Lord Justice of Appeal in 1883. He resigned
in 1892, but his services were repeatedly utilised
by the Government, particularly as chairman of
various Commissions. He was also a member of
the Hague Permanent Arbitration Court. A man
of wide &nowledge and interests, he was a good
classical scholar and a student of history, philo-
sophy, and the natural sciences. As a boy he
and his younger brother David took a keen interest
in the flora of the district near their home in
Bristol, an area which included ‘the famous
botanical locality, the St. Vincent’s Rocks. Mr.
David Fry, who died in 1912, was a fellow-worker
of Mr. James White, author of the Bristol
“Flora.”

Sir Edward Fry was especially interested in
mosses, and a lecture which he gave in 1891 at
the Royal Institution on British mosses was
developed into an admirable little text-book in
which the life-history, structure, and phylogeny
of the mosses are described in a popular but
thoroughly scientific manner. A second edition
appeared in 19go8. A companion volume on the
“Liverworts, British and Foreign,”” appeared in
1911. In the latter work Sir Edward Fry was
assisted by his daughter, Miss Agnes Fry, who

-
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had “also been his collaborator in a somewhat
51mllarbeok1eron the Mycetozoa, published in 1899g:
The last-named no doubt was the outcome of Sir

Edward Fry’s friendship with the late Mr. Arthur-

Lister and Miss G. Lister, the results of whose

work on this remarkably primitive and isolated -
group of ‘organisms had recently ‘been published in-

the British Museum Catalogue of the Myce-
tozoa.

Sir Edward Fry’s interest was not confined to
the lower plants. One who met him in Switzer-
land recalls his knowledge of the Alpine flora; and
in reference to a trip. which’ he made with the
Listers to Egypt in 1900 Miss Lister writes: “I
well recall his deep interest in the xerophytic desert
plants. - The collection was worked out at home
with’the aid ef Boissier’s ‘‘Flora Orientalis,” and
took its place with those from Greece and other
foreign’ and homelands: he had- visited.”” In the
garden of his home at Failand;: near-Bristel; he had
brought together many rare and unusual plants,
and had also arranged part of it as:a- pinetum.
His interest in his garden;: his collections, .and in
natural life in many forms was; retained to the
end. ~ He ‘was  elected a fellow of ‘the Royal
Socxety in 1883, and of the Linnean Society-in 1887 ;
he was also a fellow of London University, and
the: récipient of honorary degrees from Oxford,
Cambridge, and other..universities, 'including that
of his native city, Bristol.

SIR: W H, THOMPSON, K.B.E.

IR WILLIAM ‘HENRY ‘THOMPSON, who

" wwas' 4 -passenger on-the R.M.S! Leznster
when she was torpedoed -in-the Irish Channel on
the morning of October 10, was a son of the late
Willianm'- Thompson,  of Granard, Co. Longford.
He was educated. at - the Dundalk Institution and
at Queen’s College, Belfast,-and was a graduate
in medicine of -the Royal Umversnty of ' Ireland.
After ‘the ‘outbreak of war, when the question of
- food supply became of paramount importance, he
was able to’ give valuable help to the Royal
Society’s Committee on Food, of which he was a
member. ' He became sc1entlﬁc adviser to the
Ministry of Food shortly " after its formation
under Lord Devonport, and was made a Knight
of the Order of the British Empire in January last

in recognition of his services.

" | Thompson’s first posts in medical’ education
were -demonstratorships at University College,
Galway, and at the School of Anatomy, Trinity
College, Dublin. In 1893 he was appointed Dun-
ville professor of physiology, Queen’s College,
Belfast, as successor to the late Prof. Redfern.
On the retirement of Prof. J. M. Purser in 1892
he was elected King’s professor of the Institutes
of Medicine, Trinity College, Dublin.

Thompson’s scientific publications may be
divided into several periods. The results of work,
commenced at University College, London, in
1892, under the guidance of Sir E. Sharpey Schifer,

NO. 2557, YOL. 102]

| on “degeénérations resulting ‘from  lesions of " the

cortex of: the: temporal lobe appeared in the
Journal of Anatomy and Physiology, vol. xxxvi
Papers  dealing - with- the nervous mechanism
governmg limb veins, and with the_ influence of
atropine and morphme on the secretion of urine,
which appeared in° Du Bois- Reymeond’s Archiv
and in the Archiv fiir Anatomie und Physiologie,
were the outcome of work in the Lelleg Physio-
logical Institute.’ He published in a series of
papers, down to the year 1goo, the investigations
which he carried out at the Sorbonne Physiological
Laboratory, and at Queen’s . College, Belfast, on
the effects on the circulation and on renal activity
of peptone injections. A paper on the-diuretic
effects of sodium chloride, which brought forward
evidence in-support of Bowman s theory, belongs
to this' period.

After these papers, and as a result of - work com-
menced' in the physxologlcal department at 'Mar-
burg. and continued at Heidelberg, . Thompson s
lines of - research “became - more chemical.-* He
attacked . problems ~which, were receiving - close
attention from Prof. Kossel—namely,,those deal-
ing - with - the' physiological - action of protamines
and “of their cleavage: products.. From this period
onwards, during his tenure of the Dublin chair,
his work developed along these lines. A long'
series of very .important. papers concerning ‘crea-
tinine and  arginine metabolism  appeared in. the
Journal of Physzology and in: the Blochemzcal
Journal. f

For some years before the outbreak of war
Thompson: had been instrumental in gathermg
together 'a vast; amount of statistical = material
dealing with the food supplies of Ireland and the
dietary of the poorer classes.-

A scientific colleague who was assomated for
atime with “his work at-the Ministry of Food
writes ;= The wvery: great- value -of Sir Henry
Thompson’s work as scientific adviser to. the
Ministry of Food can onlybe appreciated by those
who had an opportunity of observing the patience
and care with which he, attacked: every problem
about' which the authorities desired information.”’

Recently ' Sir ‘Henry Thompson had ‘been en-
gaged in a series of investigations on the amount
of work performed in different occupations, and
the efficiency of the worker when so employed.
He spent a short period in the Institute for Experi-
mental Medicine in' Petrograd, and afterwards
published an English translation of the lectures on
the work of the digestive glands delivered by Prof.
Pavloff in 1897. The translation appeared in 1902,
with the addition of a:lecture by the translator on
the passage of food through the alimentary canal.

The Lord Chancellor of Ireland, in a speech in
support of a fund for the victims of the Leinster
disaster, referred to Sir Henry’s simplicity and
earnestness of character, and said that in all
human probability his journey to England would
have been the last in his official capacity, as he
had just been transferred to the Food Control
Department in Dublin.
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'THE férmal transfer of Stonehenge by Mr. C. H. E..
Chubb, of Salisbury, to the nation, répresented by. the
First Commissioner of Works, on' Saturday last, was
a simple but effective ceremony. One of the hori-
zontal stones in the centre made a good platform, with
the great monolith replaced by Prof. Gowland as a
background. Mr. Chubb made a modest and interest-
ing speech as to the motives which had inspired him
to make this generous and patriotic gift to the
nation, believing that so ancient a monument should
never have been in private hands. He presented the
deed of gift to Sir Alfred Mond, who, in accepting it,
" said he was duthorised by the Prime Minister to ex-
press his personal appreciation of Mr. Chubb’s public
spirit. He gave great satisfaction by stating that it
was his intention to make a sunken fence in lieu of
the wire fence now existing, which interferes to some
extent with the view.of ‘the monument. Sir  Alfred
Mond was accompanied’ by Sir. Lionel Earle and by
Mr. Peers, the Chief Inspector of Ancient Monuments.
Sir H. C. Sclater, the General Commanding in ‘Chief
the Southern Command, said that the military
authorities would co-operate with the Office of Works
in protecting the monument. Other addresses were
delivered by Sir C. Hercules Read, Sir Arthur Evans,
and Mr. Heward Bell (representing the Wiltshire
Archzological Society). ‘Mr. Chubb’s gift comprises
not only Stonehenge itself, but also thirty acres of land
surrounding it, the possession of which will be useful
to the Office of Works'in the measures it proposes to
take for preserving and protecting the monument.

ApmIirRAL SirR ALBERT HasTiNGs MarkzaMm, K.C.B.,
whose death occurred on Monday last, did much for
the furtherance ‘of knowledge in the Arctic regions.
Entering the Navy in 1856, when he was fifteen years
of age, he saw considerable service in the East before
the fascination of polar exploration appealed to him,
mainly through a paper which the late Admiral Sir
Sherard ‘Osborn read before the Royal Geographical
Society in 1865. He was afterwards entrusted by’ the
Admiral with the command of the whaler Arctic, in
which he carried out a cruise to Baffin’s Bay and the
Gulf of Boothia.  In 1875 he was appointed second-
in-command of the Gevernment Arctic expedition under
Sir George Nares. In spite of many difficulties, he
successfully navigated his ship, the Alert, into winter
quarters on the north-east coast of Grant Land in
latitude 82° 2%’ N., which was the highest point then
attained by ship or man. In the spring of the. fol-
lowing year he set out over the ice of the Polar Sea
in charge of the northern party and reached latitude
83° 20’ N. This was only seventy-three miles from
the ship in a straight line, but the party covered no
fewer than 276 miles on the outward and 245 miles on
the homeward journey. In appreciation of his dis-
coveries Admiral Markham was presented with a gold
watch by the Royal Geographical Society; in Ilater
vears he was a prominent member of the society’s
council. In 1879 he ‘carried out an expedition to
Novaya Zemlya in company with Sir Henry Gore
Booth, and in 1886 studied the conditions of naviga-
tion in Hudson’s Strait on board his old ship, the
Alert, in connection with the Canadian Government’s
proposals for the establishment of a summer service
between Fort Churchill and England. In the course
of his career Admiral Markham contributed largely
to the literature of polar exploration, and he wrote
the biography (published last year) of his cousin, the
late Sir Clements Markham. ;

WE regret to learn of the premature death of Dr.
Charles Rochester Eastman, of the American Museum
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of Natural History, in his fifty-first year. Dr. East-
‘man was'born at New Orleans; and compléted: His
education: at the University of Munich, “where ~he
studied palaontology under Prof. K. A. von Zittel,
and graduated as Ph.D. in 1894. His thesis was an
important memoir on a fossil shark, Oxyrhina man-
telli, from the chalk of Kansas, and most of his
subsequent researches .were on fossil fishes. From
1895 wuntil 1909 he was assistant for vertebrate
palzontology in the Museum of Comparative Zoology,
Harvard University, where he arranged and described
the great collection of fossil fishes. From 1910 to
1912 he held a temporary appointment in the Car-
negie Museum, Pittshurgh, where he published illus-
trated descriptive catalogues of the Eocene fishes
from Monte Bolca ‘and-the Jurassic- fishes from the
lithographic stone of Germany and France. He also
lectured on vertebrate paleontology in the University
of Pittsburgh. In 1915 he became one of the newly
instituted research associates of :the American Museum
of Natural History, New York.. In 19oo-2 Dr. East-
man did good service to biological science by editing
two volumes of a revised English translation of Prof.
von Zittel’s . ** Grundziige der Palaontologie,” and
during recent years he wrote several interesting papers
on natural history in medieval books. He also co-
operated with Dr. Bashford Dean in preparing the
valuable and exhaustive bibliography of - fishes, of
which two volumes have lately been published by the
American Museum. 2

Mg. ARrRTHUR CANNON, whose death occurred “on
October 13, has left behind a valuable record of work
accomplished. Following upon a distinguished career
at. Greenwich College, to which he passed from
Devonport Dockyard, Mr. Cannon' became assistant
to Sir John Biles at Glasgow University. . While
occupying that position he was, in 1912, appointed to
the research scholarship in naval architecture awarded
by the Royal Commissioners for the Exhibition of
1851. The programme of research outlined by him
included the experimental investigation of the rolling
of ships amongst waves, and to that subject and others
akin to it the two years of the scholarship were
devoted. Beginning with a purely mathematical treat-
ment of the effect of ‘‘loose” water upon stability,
Mr. Cannon pointed out for the first time the valuable
conclusion that the initial stability is at a maximum-
when the ‘‘loose” water admitted to the interior of a
ship is at the same level as the water outside, but that
this condition is the worst for stability at large angles
of inclination. He then proceeded to investigate
experimentally the effect of ‘‘loose’ water upon
rolling. This part of the research was carried out on
the rolling machine at Glasgow University (a varia-
tion of Russo’s navipendulum), and led to the con-
clusion that, whereas in ordinary circumstances the
““free”” oscillation is the dominant factor in rolling, in
the case in which there is a considerable amount of
‘‘loose’ water in the ship the “forced” oscillation is
the dominant factor. The results of this research are
of especial value in connection with the fitting of
‘“anti-rolling " tanks, in that they indicate the bene-
ficial effects of small quantities of loose water and the
harmful effects of large quantities. A further research
into the subject of the rolling of ships had 'referenée
to the period of roll at large angles of inclination.
The full record of Mr. Cannon’s research is con-
tained in the Transactions of the Institution of
Naval Architects, and its value was marked by the
award of the annual premium to him by the council
of the institution on two occasions. Through his un-
timely death at only thirty-two years of age the pro-
fession of naval architecture loses a valued member.
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In 1914 Mr. Cannon was appointed Assistant Naval
Constructor at the Admiralty, and at the time of his
death he was the Admiralty overseer on submarine-
building at Messrs. Cammell Laird and Co.’s yard,
Birkenhead. ;

WE regret to announce the death on October g, at
twenty-nine years of age, of Mr. Robert John Pocogk,
director of the Nizamiah Observatory, Hyderabad.

Dr. G. E. Moogre will deliver his inaugural presi-
dential address to the Aristotelian Society at 22 Albe-
marle Street on Monday, November 4, at 8 p.m.,
upon the subject of *“ Some Judgments of Perception.”

Tue John Scott legacy medal and premium has,
on the recommendation of the Franklin Institute, been
awarded to Mr. F. P. Fahy in consideration of the
development of the Fahy permeameter.

WE much regret to announce the death on
October 26, at eighty-seven years of age, of the Rev.
A. M. Norman, F.R.S., honorary canon of Durham,
and an eminent worker in many fields of natural
history.

WE notice with regret the announcement of the
death on October 23, in his ninety-first year, of Mr.
R. Brudenell Carter,. the distinguished ophthalmic
surgeon and author of several valuable works upon
ophthalmic subjects.

Dr. A. SmithH Woobpwarp, keeper of the Geological
Department of the British Museum (Natural History),
has been awarded the Cuvier prize by the French
Academy of Sciences. Other British recipients of the
prize have been Sir ‘Richard Owen, Sir Roderick
Murchison, and Sir John Murray.

Dr. A. L. Day, who has been director of the
geophysical laboratory of the Carnegie Institution of
Washington since its establishment in 1906, has re-
signed the position to engage in research work on
glass and allied materials for the Corning Glass
Works, Corning, New York.

Tue hundredth session of the Institution of Civil
Engineers will be opened on Tuesday, November 35,
at 5.30 p.m., when Sir John A. F. Aspinall, president,
will deliver an address, and will present awards made
by the council for papers read and discussed or other-
wise dealt with during the past session.

Pror. A. N. SkiNNER, formerly professor of mathe-
matics at the U.S. Naval Academy and assistant
astronomer of the Naval Observatory, died on
August 14, aged seventy-three years. Prof. Skinner
discovered four variable stars, and was responsible for
20,000 observations to determine the positions of
8824 stars for the Astron. Gesell. catalogue.

Tue death of Mr. Henry Westlake, at the age of
seventy-two years, is recorded in the Engineer for
October 25. Mr. Westlake was a prominent figure in
South Yorkshire, and was for some years a director
of Cammell Laird and. Co., Ltd., and of the
Workington Iron and Steel Co. For more than fifty
years he was associated with the Staveley Coal and
Iron Co.

WE regret to note that the Engineer for October 23
records the death of Mr. J. F. L. Crosland, who was
connected with the Vulcan Boiler and General Insur-
ance Co. for forty-nine years, during the last twenty-
four of which he was chief engineer of the company.
Mr. Crosland was a member of the Institutions of
Civil, Mechanical, and Electrical Engineers, and took
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a prominent part in legislation dealing with boiler
accidents. He was seventy-nine years of age,at the
time of his death.

TuE death of Mr. Thomas Charles Hutchinson, the
managing director of the Skinningrove Iron Co., is
announced in the Engineer for October 25. Mr.
Hutchinson was born in 1840, and played a great
part in the development of the Cleveland district.
He formulated a scheme for the erection of steel works
in connection with the existing blast-furnace plant
of ‘his firm, adopted the new Talbot process, and
installed the first electrically driven cogging mill in
Great Britain. He took a keen interest in the Iron
and Steel Institute and other kindred societies.

MR. Tuomas CoDRINGTON, who died on October 21,
aged eighty-nine, was a civil engineer deeply interested
in geology. For nearly sixty years he had been a
fellow of the Geological Seciety, and he contributed
several papers on the geology of Hampshire, the Isle
of Wight, South Wales, and other districts. He dis-
covered the only known petrified rootlets, probably of
palms, in the tubular hollows of the Berkshire sarsen
stones, and he was the first to recognise the gizzard
stones in a fossil reptile, a Plesiosaurian which he
found in the greensand of Wiltshire.

Engineering for October 25 records the death of Mr.
Josiah Richard Perrett, who for many years was an
active agent in the development of warship design in
this country, particularly at Elswick. .Mr. Perrett
did valuable work in the earlier days of experimental
research into the resistance of ships at Dr. Froude’s
tank. He was born in 1848, and received his train-
ing at H.M. Dockyard, Devonport, the Royal School
of Naval Architecture, the Chatham Dockyard, and the
Admiralty. He joined the Elswick shipyard in 1887 as
first -assistant to Sir Philip Watts. He received decora-
tions from Japan, Italy, and Turkey; a paper by him
was read at the last Newcastle meeting of the Institu- -
tion of Naval Architects. :

M. Paur KESTNER, the president of the Société de
Chimie Industrielle, a society which has been recently
formed to promote the organisation and development
of industrial chemistry in France, will deliver an
address on “The Alsace Potash Deposits and their
Economic Significance in relation to Terms of Peace”
to the London Section of the Society of Chemical
Industry on Monday next, November 4; the meet-
ing will be held at the rooms of the Society of
Arts, John Street, Adelphi, at 7.30 p.m. M. Kestner
is being entertained to luncheon on that day by the
Society of Chemical Industry, and the company will
include Lord Moulton, Lord Burnham, Sir Robert
Hadfield, Sir Alfred Keogh, Sir Alfred Mond, Sir
Arthur Churchman, Sir Charles Parsons, Sir Boverton
Redwood, Profs. Louis, Pope, and Armstrong, Dr.
Keane, and other distinguished chemists and engineers,
the Sheriffs of the City of London, and several chemical
manufacturers representing this important industry.
The guests are invited by the Lord Mayor to tea at
the Mansion House in the afternoon. .

At a meeting of the council of the Institute of
Chemistry, held on October 235, it was reported by the
General Purposes Committee that the position of the
institute in connection with the proposals contained in
the Whitley report had been under consideration. A
letter had been addressed to. the Minister of Labour
pointing out that, although modern productive in-
dustry depended so much on the work of chemists,
engineers, and the like, such technical experts do not
appear to have any place in the constitution of the
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industrial councils; but, in view of the fact that it
was proposed that the industrial councils should deal
with such subjects as technical education and training,
industrial research, utilisation of inventions and im-
provements, and industrial experiments, the Minister
of Labour had been asked. (a) whether it was intended
that qualified professional technical experts should be
represented on the industrial councils, and (b) whether
it was desired .that the professional bodies representing
such men should be brought into comsultation in any
way in connection with the technical matters referred
to. On the recommendation of the Public Appoint-
ments Committee, the council has approved a state-
ment on the necessity for a definitely organised
Government chemical service, which will shortly be
brought to the notice of all Government Departments
concerned.

TuE second and third Chadwick lectures on *‘ The
Story of a New Disease” were delivered by Dr.
Crookshank on October 17 and 24. In the second
lecture epidemic encephalo-myelitis (the Heine-Medin
disease or infantile paralysis) was considered. First
described by Willis in 1661, the disease has recurred
-again and again, frequently assuming different types,
the latest in this country occurring during the present

year and resembling in many respects ‘‘botulism,” a-

form of food-poisoning. Two forms of so-called food-
poisoning, raphania and botulism, were discussed in
the third lecture. Raphania was the name given in
the eighteenth century by Linnzeus and his pupils to
an epidemic disorder characterised by mental affec-
tions, paralyses, and convulsions, that spread through-
out Sweden, and was ascribed by Linnzus to admix-
ture of radish-seeds with foodstuffs. It has been
confused by later German writers with ergotism.
Botulism is a disease of the nineteenth century, usually
traced to the consumption of sausage and allied comes-
tibles. The lecturer suggested that both botulism and
raphania are caused by the virus of the Heine-Medin
disease, and directed attention to modifications in the
soil (i.e. the individual) in causing varying manifesta-
tions of the viruses of epidemic diseases.

Ar the statutory meeting of the Royal Society of Edin-
burgh, held on October 28, the following office-bearers
were elected :—President: Dr. J. Horne. Vice-Presi-
dents: Prof. D’Arcy Thompson, Prof. J. Walker, Prof.
G. A. Gibson, Dr. R. Kidston, Prof. D. Noél Paton,
and Prof. A. Robinson. General Secretary: Dr. C. G.
Knott. Secretaries to Ordinary Meetings : Prof. E. T.
Whittaker and Dr. J. H. Ashworth. Treasurer: Mr.
J. Currie. Curator of Library and Museum: Dr. A.
Crichton Mitchell. Ccuncillors: Sir G. A. Berry, Dr.
J. S. Flett, Prof. Magnus Maclean, Prof. D. Water-
ston, Prof. F. O. Bower, Prof. P. T. Herring, Prof.
T. J. Jehu, Dr. A. Lauder, the Hon. Lord Guthrie,
Sir E. Sharpey Schifer, Prof. J. Lorrain Smith, and
Dr. W. A. Tait. Dr. W. A. Tait was also elected
the society’s representative on George Heriot's Trust.

A LETTER from Mr. Stefansson, written on July 2o,
. from Fort Yukon, Alaska, is published in the
Geographical Journal for October (vol. lii., No. 4),
and gives some further details of the work of the
Canadian Arctic Expedition during the last four years,
additional to the discoveries of the southern party,
which have already been anncunced. The north-west
coastline of Prince Patrick Island and the north-east
coastline of Victoria Island were completed. The
coastlines of Emerald and Fitzwilliam Owen Tslands
and the shores of Hassel Sound between the two
Ringnes Islands were mapped. Several new islands
were added to the Arctic Archipelago, including one
in the Gustav Adolf Sea between lat. 7%7° o’ N. and
lat. #° 55" N. in about long. 10%° to 108° 10/ W.,
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and another in Prince Gustav Sea. Christian Island
and Findlay Land appear to be distinct, and Isachsen
Land is probably separated from Ellef Ringnes
Island. Relatively deep water was found outside
Gustav Adolf and Prince Gustav Seas, making the
existence of other islands to north-west improbable.
Reindeer were found on all - the islands visited, but
musk-oxen only on Melville and Victoria Islands. On
Banks Island they have been exterminated by the
Eskimo attracted there by the wreck of Sir Robert
McClure’s Investigator, which they visited for iron
year after year. Seals were plentiful on nearly all
shores, but polar bears were very local. Mr. Stefans-
son had hoped to start in January this year on a
sledge-journey northwards from Alaska. He had
intended to travel about two hundred miles and then
form an encampment on a floe and drift throughout
the summer, taking soundings as he went., In this
way he hoped to accomplish some of the work of the
ill-fated Karluk. An attack of typhoid fever, how-
ever, forced his return to civilisation as soon as pos-
sible. We are glad to hear that he has now recovered
and proposes to start a lecture-tour on behalf of the
Red Cross.

Capr. F. R. BartoN contributes to the Journal of
the Royal Anthropological Institute (vol. xlviii.,
part i., 1918) an elaborate account of tattooing in
south-eastern New Guinea, illustrated by excellent
photographs and drawings, a vocabulary of the terms
used in the art, and some folk-tales. One of the
stories indicates the idea that tattooing was evolved
from skin-painting and provides an interesting
parallel to similar theories current among the Maoris
of New Zealand.

Ix the issue of Man for October Mr. H. Balfour
describes a collection made by Mr. Clough in the
Chatham Islands, now deposited in the Pitt Rivers
Museum, Oxford. The most remarkable specimens
are a fine bone dagger and a grotesque statuette
carved in pumice-stone. Mr. Balfour is not aware
of any close parallel to these articles. As he has
recently pointed out, the evidence of a strong
Melanesian element in the culture of Easter Island is
very striking, and inasmuch as the presence of a
similar non-Polynesian strain in the culture of the
Chatham Islands—and, one may add, in New Zea-
land—is becoming more generally recognised, the
suggestion offered as to the possible affinities of these
articles may have considerable bearing on the ethno-
logical problems of the South Pacific.

A VERY useful summary of the captures of the
North Atlantic black Right whale, or Nordcaper
(Balaena biscayensis), in Scottish waters, from 19035
to 1914, is given by Prof. D’Arcy Thompson in the
Scottish Naturalist for September. The grand total
for this period amounted to sixty-seven, but, it is to
be noted, two-thirds of this total were taken during
1908 and 1909. The marked inequality in the numbers
annually taken seems to be accounted for by the
movements of the Gulf Stream, since when its waters
are abundant the whales are scarce. Prof. Thompson
suggests that when the Gulf Stream is warm and
strong the whales keep further out to sea, but that
when there is only little stream they are tempted to
linger on our coast. He is of opinion that this whale
is far from becoming extinct, but the evidence does
not seem to bear out this optimistic view. He also
makes some interesting comments on its size, which
is commonly regarded as smaller than that of the
Greenland whale. The evidence, so far as it goes, he
suggests, seems to show that there is little difference,
if any, between them in this respect. Figures are also
given showing the numbers of rorquals—three species
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—sperm,; ﬁu:,npback, and bottle-nosed whales—talken
at these stations during this period. The numbers are
probably higher than most people would have sup-
posed.

A NEW Journal of General Physiology is being
published under the auspices of the Rockefeller
Institute for Medical Research. The editors are
Profs. Jacques Loeb and W. ]J. V. Osterhout. In
the first instalment, which has -just reached us, there
are a number of interesting papers on photosynthesis,
colloids, :internal secretions, and regeneration in
plants. Some doubt may be expressed, however, as
to the need for another addition to the large number
of journals devoted tc experimental physiology and
biochemistry.

THREE important papers dealing with methods of
testing the hardness of materials were presented for
discussion at the Institution of Mechanical Engineers
on October 18. The first paper, by Prof. C. A.
Edwards and Mr. F. W. Willis, describes an impact
method. The instrument employed consisted of a
block of steel weighing 21 Ib., which could be released
by a mechanical device and allowed to drop 3 in. to
the surface of the specimen under test. The energy of
the blow was imparted to the surface of the specimen

through a hardened steel ball 1o mm. in diameter -

firmly fixed to the weight. The impact energy was the
same in all cases, namely, 63 in.-lb. The specimen
was held very rigidly i a heavy steel base, and the
whole arrangement was carefully bedded on a massive
steel table. In another machine both weight and
height of fall could be varied, so as to give energies
* of impact between 175 and 147 in.-lb. The results
obtained may be expressed by the equation d=CE"*,
where d is the diameter of the indent made by a
10-mm. ball, C is a coefficient which varies with the
hardness of the metal, and E is the total energy of
impact. The second paper, by Mr. R. G. C. Batson,
of the National Physical Laboratory, dealt with both
static and impact methods. Within the limits of Mr.
Batson’s impact experiments it is shown that the
energy of .the blow is proportional to the volume of
indentation for cone and ball indenting tools, and the
dynamic hardness number suggested is equal to energy
of blow 'in kg./volume of indentation in cm.’
Further, the energy of the blow is proportional to the
square of the spherical area of the indentation for ball
indenting tool only, and the volume of indentation (and
therefore the dynamic hardness number) is approxi-
mately independent of the form of the indenting tool
(cone, 10-mm. ball, and 4%6-mm. ball). The third
paper, by Prof. W. C. Unwin, deals with the Ludwik
hardness test, in which geometrically similar indenta-
tions are made by use of a right-angled cone. Prof.
Unwin suggests that a cone slightly truncated might
be employed with advantage; such a cone is more
durable than one with a sharp point, and the results
differ slightly only. The discussion of these papers
brought out a great deal of valuable information, and
will be continued at the meeting on November 15.

AMONG forthcoming books of science we notice the
following :—** Hot-bulb Oil Engines and Suitable
Vessels,” W.. Pollock, and ‘The Production and
Treatment of Vegetable Oils,” T. W. Chalmers
(Constable and Co.. Ltd.); ‘‘Tri-lingual Artillery
Dictionary,” E. S. Hodgson, vol. ii., French-Italian-
English, and vol. iii., Ttalian-French-English (Charles
Griffin and Co., Ltd.); and a new and revised edition
of the late D. K. Clark’s ‘Mechanical Engineer’s
Pocket-book,” H. H. P. Powles (Crosby Lockwood
and Son).
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. observation.

‘OUR 'ASTRONOMICAL. COLUMN.

Tue Praner JuprterR.—This brilliant object now
rises at about 8 p.m., and is visible during the whole
of the night which follows. Its position is between
the stars 8 and { in Gemini, and, the north de-
clination being 224, the planet remains above the
horizon during 161 hours. During the coming winter
it will be very favourably situated for telescopic
Mr. Denning states that the great red
spot continues faintly visible south of the hollow or
bay in the south equatorial belt, and the former
objects have exhibited an increasing velocity since
1900, when the rotation period was gh. 35m. 41-35. 1In
the present year between May and August the period
had declined to gh. 55m. 31:4s., as determined by Mr.
F. Sargent, of Bristol, from observations by the Rev.
T. E. R. Phillips and himself. On May 12 the
longitude of the red spot was 45°, and on August g 25°.

If the same rate of motion has been maintained
during the interval since August 9, then the present
place of the spot is in longitude 6°, and it follows
the zero meridian (system II.) given in the Nautical
Almanac (1918, p. 341) by about ten minutes.

Early in December next the position of the red spot
may be expected to correspond nearly with the zero
meridian of system II., and will therefore transit at
the same time. It will be interesting to observe the
times of mid-transit of the red spot, which may be
expected nearly as follows :—

h. m. h. m.
November % ¢ 51 p.m. December 1. -9 28 p.m.
Q1128 iy 4. B85 3
14 10 33 6. 1843315,
19 940
247 8:45

The. hollow in the belt seems to have been certainly
visible on Jupiter since Schwabe figured it on Sep-
tember 5, 1831, while the red spot appears to have
been first seen and drawn by Dawes on November 27,
1857. ;
The ‘‘great south tropical disturbance,” which is
a very extensive dusky spot in the same latitude as
the red spot, has been visible since February, 19oi.
It is now distended over about 183 degrees of longitude
from 265° to 9go°. Moving at a swifter rate than the
red spot, it has had the effect of considerably
accelerating the speed of the latter in late years.

Tue Rate oF StELLaR EvoLuTioNn.—On the sup-
position that Cepheid variation is due to some kind of
pulsation having the period of lightvariation, Prof. A. S.
Eddington has pointed out that the variations of period
indicated by theory may:provide a means of estimating
the rate of progress of stellar evolution (The Observa-
tory, vol. xli., p. 379). The periods of similar globes
of fluid pulsating under their own gravitation would
be inversely proportional to the square roots of the
densities, and the changes of density in a particular
star might therefore be deduced from the change of
period. Adopting Chandler’s estimate that the period
of 8Cephei (5:366 days) is decreasing o-05 sec. an-
nually, the star would double its density in rather
more than three million years, and would take about
ten million years to pass from type G to type F.
This rate of change is much slower than that derived
from the assumption that contraction is the source
of the star’s heat. The time-scale would, in fact, be
enlarged a thousandfold, and would become more con-
sistent with present views as to the age of terrestrial
rocks, the development of the earth-moon system, and
geological chanse. Observations of the change of
period in Cepheid variables would therefore seem to be
of possibly great importance, and it is fortunate that
they can usually be determined with great accuracy.
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THE INFLUENCE OF PROGRESSIVE COLD
WORK ON PURE COPPER.

’I‘HE hardening effect of the various forms of cold
work on metals and alloys has long been known
and utilised in the arts, and in recent years various

" theories have been put forward to explain the pheno-
mena observed. Few attempts, however, have been
made to test whether any quantitative relationship
exists between the amount of cold work done upon
a metal and the magnitude of the change in its pro-
perties. A serious and well-planned attempt to obtain
information of this kind has been made by Mr.
Alkins, who presented a paper at the September
meeting of the Institute of Metals on the change in
the tensile strength of copper-wire as it is progres-
sively hardened by cold-drawing in the ordinary way.
Copper was chosen as the experimental material for
the following reasons :—

(1) The wire used in the arts is of a high degree
of purity, and seldom contains 1 part of impurity in
1000.

(2) It shows the hardening by plastic deformation
very strikingly, inasmuch as its tensile strength may
be doubled by cold-drawing without any indication
that it is actually overdrawn.

(3) It has hitherto been accepted as a metal which
does not possess any allotropic transformation between
its freezing-point and o® C. [Prof. Cohen, however,
holds that there is evidence of an allotropic trans-
formation at 71° C.]

In Mr. Alkins’s experiments a billet of copper was
cast and hot-rolled to a mean diameter of o-553 in.
in the ordinary way. The rolled billet was then an-
nealed for four hours at about 600° C. in order to
remove stresses completely, and was allowed to cool.
After ‘‘pickling’ in sulphuric acid to remove the
scale it was cold-drawn by light drafts (twenty-five in
all) down to o-04 in. without any further annealing.
From the billet after “pickling,” and from the wire
after each draft, a few feet were scrapped from the
end, and three 2-ft. lengths cut for testing. The
tensile strength of the wires was determined on a
5-ton  Buckton machine. Five determinations
were made on each sample of wire, and the
readings were found to be concordant within 1 per
cent. The mean of the five was taken as the actual
breaking load. The results of the tests are shown
in the accompanying graph, in which the co-ordinates

are tensile strength in tons per sq. in. and sectional

area in sq. in. It will be seen that the tensile
strength is raised progressively from 1549 tons in
the original billet to 30-80 tons in the wire of the
smallest sectional area. It will also be seen that
the curve showing the variation of tenacity with
sectional area consists of two rectilinear portions AB,
CD, connected by a smooth curve BEC with a point
of inflection at E. Mr. Alkins’s analysis of the curve is
as follows :—
The portion AB corresponds with the equation

T=316—67 A,

where T=tensile strength in tcns per sq. in., and

A =cross-sectional area in sq. in. The curved por-

tion BEC agrees closely with the expression
T=232— YA—_o-107,

and the upper rectilinear branch CD corresponds with

the equation

T=30-83—82:66 A.

According to these equations, then, from A to B
the tensile strength increases at the rate of 67 tons per
sq. in. for a reduction in area of 1 sq. in., while from
C to D the rate of increase is 82:66 tons per sq. in.
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per sq. in. From B to E the rate diminishes to o, and
increases again from E to C. This curve shows no
discontinuity, and at no stage is there a simultaneous
diminution in sectional area and in the tensile strength.
There is, however, one stage in the drawing at which
a reduction of area of almost 10 per cent. (from
0-10927 to 0-095507 sq. in.) is unaccompanied by any
change in the tensile strength. This corresponds with
the point E, where the tenacity equals about 23-2 tons
per sq. in. It appears, then, that over this particular
range a reduction in area by cold work is not accom-
panied by any change in the tensile strength. Of
this pflenomenon the amorphous’ phase theory of
plastic deformation does not appear to offer any ex-
planation. Assuming, as Mr. Alkins does in the
absence of quantitative data, that the amount of cold
work actually performed on a metal during drawing
is measured by the decrease in cross-sectional area, he
is forced to the conclusion that two distinct changes
occur in the hard drawing of copper, one of them
along the branch AE and the other along the branch
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ED. He states that he investigated several other
physical properties of the metal as it was drawn
down—for instance, density, elongation (both general
and at fracture), and scleroscope hardness—and that
all these were found to change in a similar way to
the tensile strength. A full account of this and of
further work is promised. Meantime, as a tentative
explanation of the results recorded, he Suggests that
when copper is subjected to cold work by drawing
through dies, the first change which occurs is allo-
tropic in nature, and, after this is complete, a second
change sets in which may be either allotropic or
explicable on the lines of the amorphous theory.
Another set of experiments is quoted, in which wires
were drawn down from the billet by heavy instead
of light drafting, the reduction in area being accom-
plished in thirteen operations, as against twenty-five
in the previous set. Here also the results yield a
curve of the same type. It was found that over the
range AE the values were identical' with those ob-
tained in the previous set of experiments, which
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appears to show that the transformation occurring after
this range is constant is independent of the manner
in which the cold work is applied. Beyond E, how-
ever, the new curve does not coincide with ED, but
rises more steeply, the tensile strength corresponding
with the o-040 in. diameter wire, being nearly 33 tons
per sq. in. It would appear, then, that the change taking
place along ED is different in type from that occurring
along AE. It is stated that wires of such a diameter
that they fall within the range AE are stable at the
ordinary temperatures. At any rate, they do not
change in a year’s time. On the other hand, wires
corresponding with the points on the branch ED are
unstable at atmospheric temperatures, their tensile
strength being gradually diminished. Finally, Mr.
Alkins records that, if fully annealed wire of any
diameter is taken and drawn down, a stage is always
reached, when its area has been reduced about 50 per
cent., where, over a limited range, further drawing

‘causes no corresponding alteration in the properties.

He finds that the physical properties corresponding with
this constant range are always the same—e.g. den-
sity =888¢, tensile strength=23-2 tons per sq. in., and
so on. He concludes, therefore, that the point E
corresponds with a definite physical state of the metal.

The facts thus brought forward by Mr. Alkins are
of definite practical importance and distinct scientific
interest. Considering the importance of the point E,
it would have strengthened his case if he could have
shown rather more observations in its immediate
neighbourhood. This, of course, would have involved

the preparation of a new set of rolls, by which very !

slight differences in area could be effected. Such work
cannot, of course, be undertaken under war condi-
tions. Further, he would have been well advised to
determine the percentage of copper-cuprous oxide
eutectic in his wire, which he did not do. This omis-
sion can, of course, be remedied, and until it is, and
the influence of oxide specifically determined, no one
can say how far his results are due to copper itself.
If and when these omissions can be remedied, Mr.
Alkins will improve a paper which already does him
very great credit. H. C. H. CARPENTER.

THE RAT PEST.

REFERRING to Prof. P. Chavigny’s report on rats
in the trenches (NATURE, September 19, p. 53),
Mr. C. B. Moffat, Enniscorthy, points out that the
descendants of a pair of rats must in three years far
exceed the twenty millions stated. At the end of the
first year there should be 50 offspring, 500 grand off-
spring, 1000 great-grand offspring, 1250 great-great-
grand offspring—28o0 in ‘all. Half of this number, sup-
posing females equal males, multiplied by 2800, gives
3,920,000 at the end of the second year. At the end
of the third year the number should be far more
than five thousand millions. It has to be borne in
mind, however, that femalé rats probably reach their
limit or menopause long before three years. The most
secure data known to us are those of Helen Dean
King (Anat. Record, vol. xi., 1916, pp. 269-87) on
76 females derived from a cross between the wild
Norway rat and the domesticated white rat. The
average number in a litter was 6% (Prof. Chavigny
speaks of 10); the average total number of litters for a
female was %#; there is a sharp decline in fertility
after the female is a year old, and the menopause
appears at eighteen months. The sex ratio for 3933
individuals was 106-1 males to 100 females. We do
not know how Prof. Chavigny reached the figure
twenty millions, but. as Mr. Moffat recognises, there
are various biological considerations which make the
computation not so simple as it seems at first.
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Without doubt the most thorough and  informa-
tive summary of the menace which faces us from the
hordes of rats and mice in our midst has just been
issued by the Trustees of the British Museum (Natural
History), forming No. 8 of the Economic Series issued
by that institution. The author, Mr. M. A. C. Hinton,
one of the greatest living authorities on this subject,
has marshalled his facts with extraordinary skill; so
much so that he has contrived, within the space of
some sixty pages, to pass in review, not only the life-
history of these pests in a state of nature, their
relation to public health, and their amazing destruc-
tiveness in the matter of our food supplies, but also
the various preventive measures which afford us means
of relief. On this head he has much to say in con-
demnation of the destruction of so-called ‘vermin,”
which, until now, has been so persistently and stupidly
followed. Finally, he adds a most valuable chapter
on the classification of the Muridee, and a table show-
ing the assumed rate of increase in the annual rat
population, which, even while postulating a mortality
which is purposely exaggerated, shows clearly enough
that none but the most determined efforts can hope
to lessen the seriousness of the situation, which has
come about owing to the withdrawal of all labour
hitherto devoted to the destruction of rats, either by
the needs of the Army or by the allurement of the high
wages paid for other kinds of work more or less
directly arising out of the war. A number of well-
chosen and beautifully executed illustrations, showing
the dental and cranial characters by which our native
species of Muridee may be distinguished, add still
further to the value of these pages. But the figures of
the black and common rat and of the house-mouse,
to say the least, leave much to be desired. This
pamphlet should be carefully studied, not only by the
agriculturist, the merchant, and those responsible for
the preparation of food in restaurants, but also by the
housekeeper; for it is only by the concerted efforts
of us all that we can hope for success in this cam- .
paign, which is now to be commenced against a
condition of affairs which is fraught with real peril.

THE RALEIGH TERCENTENARY.

HE tercentenary of Sir Walter Raleigh’s death was
celebrated on Sunday, October 27, by a special

service at St. Margaret’s Church, Westminster. The
service was arranged by the Tercentenary Com-
mittee, of which the King is patron, Mr.

Balfour one of the honorary presidents, and Prof.
Gollancz hon. secretary. Two wreaths in memory
of Sir Walter Raleigh were laid before the service at
the foot of the Communion-table, where the body is
said to have been buried. One was from the Tercen-
tenary Committee; the other, of laurels, was from the
Royal Geographical Society, and was inscribed: *“‘To
the memory of Sir Walter Raleigh on.the tercentenary
of his death.” It was borne by Sir Thomas Holdich,
K.C.M.G., and Mr. Arthur R. Hinks, secretary of
the society. The address was delivered by the rector
of St. Margaret’s, Canon Carnegie. Memorial ser-
vices were also held at the Temple Church and at
Woolwich Parish Church. The work of Raleigh in
exploration and colonisation was also commemorated
on Tuesday by meetings at the Mansion House and
elsewhere. At the Mansion House meeting Sir Charles
Wakefield (hon. treasurer of the Tercentenary Com-
mittee) offered for the acceptance of the Lieutenant
of the Fower a copy of Raleigh’s * History of the
World,” which he hoped would find a place in the room
where the history was written. He offered to the
British Academy as the nucleus of a'Raleigh Fund for
History the sum of s00l. a vear for at least the next
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five years, in the hope that it might not only advance
historical learning among our fellow-citizens, but also
help forward intellectual co-operation between Ameri-
can and British scholars. He would only stipulate
that at least one public lecture be delivered annually,
to be named after Raleigh.

At the Devon celebration of the tercentenary held at
Exeter, Lord Fortescue, president of the organising
committee, announced that he had received from Mr.
Walter Peacock, Secretary to the Duchy of Cornwall,
a letter to the effect that he was sure the proposal
to celebrate the tercentenary would commend itself to
the Prince of Wales and his Council, and suggesting
that the proposed new University of the South-West
should be styled the Raleigh University as a monu-
ment worthy of the man. Resolutions were carried
that funds should be invited to this end, and a widely
representative committee was appointed to co-operate
with the existing committee for the furtherance of
university education in the South-West.

Born of Devon parentage about the year 1552,
Raleigh was the half-brother of Sir Humphrey Gilbert,
another famous adventurer. In early life he served as
a soldier in Ireland, but soon conceived plans for form-
ing settlements in America, animated largely by hos-
tility towards the Spaniards. An expedition sent by
Raleigh to Newfoundland in 1583 resulted in the death
of Sir Humphrey Gilbert. Raleigh then received from
Queen Elizabeth the patent granted five years before
to Gilbert to take possession ‘‘of any remote bar-
barous and heathen Jands not possessed by any Chris-
tian prince or people.” Quick to take advantage of
his opportunity, he sent an expedition to America the
same year. " This expedition made a landfall in
Florida and followed the coast northward to Pamlico
Sound in North Carolina. A large tract of country
which he did not reach Raieigh named Virginia in
honour of Queen Elizabeth. In 1585 colonists were
sent to Roanoke Island, but they soon had difficulties

with the Indians, and the settlement proved a failure.

Later attempts, in 1586 and 1587, met with no better
success, and in 1589 Raleigh sold his rights in Vir-
ginia. Raleigh’s next voyage of exploration was to
South America in 15935, where, fired by stories of El
Dorado, he hoped to find gold-mines. His * Discoverie
of Guiana” gave an account of this expedition. Sol-
diering occupied Raleigh for some years, and, though
high in Court favour, he was disliked in England for
his arrogance and reputed greed. Soon after the acces-
sion of James I. he was accused of conspiracy and
sent to the, Tower. Many years later he was liberated
in order to make a voyage to Guiana on the promise
that the discovery of gold would obtain his freedom.
The expedition achieved little, and Raleigh returned
home and was beheaded in 1618. Gain and the hope
of plunder were largely Raleigh’s motives in  his
colonising enterprises, for he was in reality a pirate
adventurer, but his work was of great importance in
preparing the way for others and in helping to lay
the foundations of Britain bevond the seas.

In connection with the tercentenary.celebrations it
is natural that some allusion should be made to the
services Raleigh is commonly believed to have rendered
to his country by introducing the potato. In the
aggregate the literature of this plant would form a
long series of volumes, and that dealing with its intro-
duction into Europe and the British Isles is so copious
that only the patient and leisured would care to study
it thoroughly. This copiousness arises, no doubt, from
the fact that, in spite of the reiterated statement that
Raleigh brought the potato from Virginia, there is
ample ground for controversy, and controversy there
has been, leaving us very much shaken in our faith
in the generally accepted account of its introduction
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,1588, two tubers to Clusius at Vienna.

by him. The appearance of the potato in the British
Isles is supposed to date from 1586, and the tercen-
tenary of its introduction was celebrated in 1886. But
the first evidence we possess to show that the tuber
was in cultivation in this country is that afforded by
the catalogue of the plants in Gerard’s garden in
Holborn, published in 1596. Gerard, in his ** Herball
of 1597, describes and figures it under the names: of
‘“ Batatas Virginiana sive Virginianorum ‘& Pap-
pus, Potatoes of Virginia,” and tells us that ‘it
groweth naturally in America, where it was first dis-
covered, as reporteth C. Clusius, since which time I
have received rootes hereof from Virginia.”

We learn from Clusius that the potato was culti-
vated in Italy in or about the year 1583, having
probably been obtained from some Spanish source.
It was taken to Belgium in 1586, and some tubers
came into the hands of Philippe de Sivry, the prefect
of Mons, who cultivated them, and sent, early in
It is thought
that Gerard did not obtain the potato from Clusius,
but, if the former may be trusted, it was obtained direct
by him from Virginia. Gerard, however, is known to
have handled the truth at least carelessly, and if he did
not deliberately make a misstatement with regard to
the origin of the plant, he was indifferent about it,
and possibly wilfully suppressed information that
would have elucidated the point. Introducers of plants
of commercial value in later days have not always
been quite candid as to their source. Gerard was
probably proud of his possession of the potato, for
his portrait, published in the ‘ Herball,”” represents
him as holding a flowering branch of the plant in his
hand, and, for some reason obscure to us, may not
have been disposed to divulge its origin. The late
Sir James Murray, with his usual thoroughness, in-
vestigated the question of the introduction of the potato
in connection with his article on the word in the New
Oxford Dictionary. He says that Gerard ““was in
error in his statement that he obtained it from Vir-
ginia. In 1693 its introduction into Ireland was attri-
buted to Sir Walter Raleigh after his return from
Virginia (where he never was); but no contemporary
statement associating Raleigh’s name with the potato
has been found.”

It appears probable that the potato first reached this
country as a result of one of Drake’s expeditions to
the New World, and it may have been brought on the
vessel which, in 1586, conveyed to Plymouth the sur-
vivors of the ill-fated British colony in Virginia, and
in the course of the voyage was probably taken with
other booty from some Spanish ship. Drake as the
introducer of the potato is so far accepted that a
monument to him in commemoration of this was
erected at Offenburg, in Germany, in 1834. It is
extremely doubtful whether Raleigh had really any
direct part in the introduction of the plant, but,
according to Dr. Brushfield’s painstaking researches,
published in the Transactions of the Devonshire Asso-
ciation for the Advancement of Science (vol. xxx.,
pp- 15897, 1898), it would appear that he was instru-
mental in extending its cultivation in this country
and in popularising the tuber as a valuable food. He
even says: ‘‘That Ralegh was the direct cause of
the potato being brought to this land of ours can now
scarcely be gainsaid; and to him must certainly be
attributed the honour of promoting its cultivation in
Ireland. from whence it was subsequently transmitted
to England.”

An interesting and able article on the subject, written
bv Dr. B. Daydon Jackson, appeared in the Gardeners’
Chronicle in 1900 (vol. xxvii., pp. 161-62 and 178-80).

It is certainly as a populariser of the practice of
smoking, and not as the introducer of the plant, that
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Raleigh should be remembered with reference to
tobacco. Its introduction was accomplished by Sir
John Hawkins in 1565, and Raleigh early acquired
the habit of smoking, which he succeeded in intro-
ducing to Court circles. Dr. Brushfield writes :
““There can be no hesitation in affirming that Ralegh
not only introduced it [tobacco] into general use in
this country, but . . . was the first that brought it
into fashion.”

A BRITISH INSTITUTE OF INDUSTRIAL
ART.

AT the Royal Society of Arts on October 28 the
Right Hon. H. A. L. Fisher, President of the
Board of Education, presided over a meeting called
to consider a scheme for the promotion of a British
Institute of Industrial Art. Mr. Fisher, in his intro-
ductory address, referred to the past history of indus-

trial art in Great Britain, remarking that people in -

this country are apt to depreciate the national ability
in artistic directions. What is needed is a centre to
promote a closer relation between art and industry,
and this the proposed scheme, which will involve the
co-operation of the Board of Trade, the Board of
Education, and the Royal Society of Arts, aims at
providing. The chief feature of “the scheme is a
permanent exhibition to be held at the Victoria and
Albert Museum, where representative works illus-
trating a high standard of British artistic craftsman-
ship will be shown. The exhibition should in time
become self-supporting, and the nation would purchase
annually a selected number of exhibits to form a per-
manent nucleus. The scheme also provides for a
central fund to enable grants to be awarded for re-
search and experimental work, institute scholar-
Co-operation with the
British School of Rome, with the view of enabling
students to study Roman art, was proposed.

Lord Leverhulme, who opened the discussion, em-
phasised the importance of a shorter working day,
combined with the more efficient use of machinery, in
order to provide more leisure for study and artistic
effort. Sir William McCormick remarked that the
movement would be on parallel lines to the work of
the Department of Scientific and Industrial Research,
and mentioned several instances of processes—for
example, the manufacture of fine porcelain—where
scientific investigation and artistic effort could work
in combination. Mr. Gordon Selfridge urged that a
steady educational effort was needed before the public
would sufficiently appreciate beautiful things to justify
manufacturers in producing them. For the time being
the scheme is to be administered by a representative
executive committee, and it is hoped that ultimately
sub-committees will be established to deal with the
needs of individual industries requiring artistic talent.

CHEMICAL TECHNOLOGY AT THE
IMPERIAL COLLEGE.

IN order to meet what seem to be the requirements
of the post-war situation on a scale commensurate
with Imperial needs, it is proposed to organise the
future Department of Chemical Technology of the
Imperial College of Science and Technology, South
Kensington, so as to include the following four prin-
cipal sections, namely :—
I.—Fuel Technology and Chemistry of Gases, with
Refractory- Materials.

(a) General fuel technology, and the constitution of
peats, lignites, and coals; (b) the carbonisation of
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coal and wood distillation; (c) the chemistry of coal-
tar, ammonia, and the manufacture of intermediate
products from coal-tar; (d) the chemistry of gases and
technical gas catalysis, with special reference to the
new developments in the manufacture of ammonia,
nitric acid, sulphuric anhydride, etc., resulting from
the war; (e) refractory materials, clays, earths, and
sands, used in furnace construction and the manufac-
ture of ceramics, glass, and cements; and (f) technical
analysis connected with the foregoing.

The arrangements contemplated under (e¢) would in-
clude some provision for investigating the materials
used in’'the manufacture of optical glass, which it is
hoped will be a useful adjunct to the new Department
of Technical Optics; those under (b) meet the need,
already felt in many quarters, of an adequate pro-
vision being made in this country for the scientific
study of wood distillation, etc., in the interests of.
India and the Empire generally; and those under (a)
will provide for an extension of the important inves-
tigations on lignites which have already been in-
stituted in the Department during the war in the
interests of the Dominions.

II.—Chemical Engineering.

Advanced study and investigations upon (a) the
materials and principles involved’ in the design, con-
struction, and use of plant for such general factory
operations as the transportation of solids, liquids, and
gases; filtration, desiccation, extraction, distillation,
evaporation, crystallisation, etc.; condensing plant;
the cooling, cleaning, and scrubbing of gases; the
refining of solids, the concentration of acids; auto-
claves and pressure plant, etc.; (b) the design and
construction of foundations, flues, chimneys, etc.; and
(c) factory economics and organisation. The under-
lying idea of this section of the Department’s work is
that students shall be trained in the working out of
designs of commercial plant from their own notes
and experimental work, including the drawing up of
plans and’ specifications, and the organisation of fac-
tories in which the above-mentioned operations are
carried out..

ITI.—FElectro-Chemistry.

This section is to be developed so as to include

broadly the principal applications of electricity in
chemical industry, and especially to the many processes
which are dependent upon the electrolytic or ionising
actions of currents. These include, inter alia, the
manufacture of caustic alkalis, chlorine, hypochlorites,
etc.; ‘‘peroxidised” products such as persulphates,
perchlorites, permanganates, etc.; also white lead,
and such metals as sodium, magnesium, aluminium,
calcium, etc. Also many organic substances are -
nowadays made by electrolytic ‘reduction” or
‘“ oxidation * processes.
* The value to this country of such processes has
been emphasised by the experience of the war, and it
is more than ever important for the well-being of our
chemical industries that no time should be lost in
developing at this college a sub-department in chemical
technology for the special study of them.

IV.—Technology of Carbohydrates, Fats, Oils, and
Rubber.

The selection of the subjects to be included under
this section has been largely influenced by two con-
siderations, namely :—

First, the already large provision (a) in Manchester,
Leeds, and Huddersfield for advanced study and re-
search upon dyes and tinctorial chemistry, as applied
to the great textile industries of the country; (b) in
Leeds and in London in connection with the leather
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industries; and (¢) in Birmingham in respect of the
fermentation industries; and, secondly, the lack of any
really adequate provision in this country for the needs
of equally important branches of industry which depend
upon the extraction and refining of certain well-defined
groups of natural (and chiefly vegetable) raw materials.

The technology of the following groups of natural
products has been selected because of their increasing
economic importance, and of their close relationships
with the work already developed in the botany depart-
ment. It can scarcely be doubted that the study and
investigation of their chemical properties, treatment,
and uses in the Department of Chemical Technology
will constitute an important link, not only with the
work of the botany department, but also with the
economic development of the vegetable resources of
the Empire, on which grounds their adoption by the
college may be urged as specially appropriate. The
products in question are as follows:—(i) Celluloses,
sugars, starches, gums, dextrins, and resins;
(ii) animal and vegetable oils and fats, and the
manufacture of glycerine, soap, and food products
(e.g. margarine) therefrom; and (iii) rubber and
similar materials.

Industrial Connection.

In the development of the foregoing scheme as a
whole, emphasis is to be laid upon the importance of
everything possible being done, both now and in the
future, by way of establishing and extending con-
nection between the various sections of the Depart-
ment and the industries which they. are severally
designed to serve. The Department will also keep in
close touch with the various organised efforts that
are now being made to solve general industrial and
economit problems by co-operative investigation and
research.

The additional financial requirements for the im.
portant developments outlined above are estimated at
100,000l. for buildings and equipment, and not less
than 10,000l. a year for maintenance and working
expenses.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Lonpon.—The following doctorate has been con-
ferred by the Senate:—D.Sc. (Enginéering): Mr.
Miles Walker, an external student, for a thesis
entitled * Supply of Single-phase Power from Three-
phase Systems.”

TeacuERs have hitherto exercised but little influence
on the public educational systems of this country.
But if the public authorities that control this educa-
tion are to exercise their growing power to the best
advantage, they can scarcely do so without the in-
creasing help of the teaching profession. The
Teachers’ Registration Council—* representative of
the teaching profession ’—was established in 1912.
During its short life it has rendered valuable service
to English education by preparing a register of
teachers and by providing a teachers’ parliament. But
if the teaching profession is to take an effective part
in directing a new national system of education, it
can best do so by co-operating with the existing
authorities on the lines indicated by the Whitley
report. The initiative will probably have to come
from the teachers. The Teachers’” Registration
Council can provide their side of the ‘ Joint Indus-
trial Council,” but provincial councils of teachers are
needed to provide their side of the ‘district councils.”
Accordingly a new step has been taken by the forma-
4 tion, at a meeting held in Manchester on October 26,
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of the first provincial council, representative of the
teaching profession in Lancashire and Cheshire. The
council consists of two representatives of each of the
Universities—Manchester and Liverpool-—and of the
teachers’ associations in these counties. It is antici-
pated that other provincial councils will quickly be
set up elsewhere. Their establishment throughout
the length and breadth of England will not only
enable the teachers to exercise a profoundly beneficial
influence upon the organisation of local education,
but also be the means of securing a greater measure
of life and liberty for the teaching profession.

SOCIETIES AND ACADEMIES.
Loxpon.

Optical Society, October 10.—Prof. Cheshire, presi-
dent, in the chair.—T. Y. Baker : Sources and magni-
tude of centring errors in a sextant. A centring error
in a sextant is ordinarily due to the sextant being
placed eccentrically on the dividing engine. In order
to comply with the National Physical Laboratory’s
A" class certificate, it is necessary that this eccen-
tricity should not be such as to produce errors in the
reading exceeding 40 seconds. This condition is
satisfied provided the scale-centre lies within a certain
ellipse the centre of which is the mechanical centre
of the instrument,, and the axes of which lie one along
and the other at right angles to the line of the middle
reading. The semi-axes of this ellipse for a 7-in. sex-
tant reading up to 120 are 32 mils and o7 mil
respectively, but the former figure needs reduction to
about 3 mils in order to allow of the vernier not
reading “long” at the two ends of the scale. The
customary practice of sextant-makers has been to re-
adjust the position of the mechanical centre after the
instrument has had the scale engraved. The work-
shop method of testing whether such readjustment is
necessary is customarily the method of trying the
length of the vernier against the scale at different
points along the arc. The author showed that this
method is not a sufficiently delicate test for the pur-
pose of complying with the ** A” certificate. An alter-
native method was described, in which the correct-
ness or otherwise of the centre is determined by the
tracing of a mark engraved upon the vernier against
a circular arc cut from the same centre and at the
same time as the marking of the scale. This method
is being adopted by the Admiralty, and is already
embodied in their specification for cadets’ sextants.—
T. Chaundy : Astigmatism : interchangeability of stop
and object. For an object at O and a stop at S on the
axis of an optical instrument, the astigmatism (i.e.
astigmatic separation divided by the square of the
height of the object) is to least order

: w(1—FO.FS/f3)/u.S0,

together with a quantity symmetrical in O and S.
The planes of stop and object may thus be inter-
changed without change in value of the astigmatism
if FO.FS=f2 1In this case, with like end-media,
F/, S/, O’ (the images of F, S, O in the instrument)
are symmetrically placed with respect to F, O, S. In
particular, an object at one focus and a stop at the
other are interchangeable. The astigmatism in this
case is unaltered by reversal of the instrument; its
consequent convenience in calculation is. pointed out.
In particular, all the primary aberrations may be deter-
mined by differentiation of its expression in terms of
the powers and separations of the system.

Royal Microscopical Society, October 16.—]J. E.
Barnard : A new illuminant for microscopical work.
Note on the reports of the Medical Research Com-
mittee on the standardisation of pathological methods.
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SYDNEY.

Royal Society of New South Wales, August 7.—Mr.
W. S. Dun, president, in' the chair.—R. T. Baker :
The technology and anatomy of some ‘‘silky oak™
timbers. This paper covers an investigation into the
technology and anatomy of five species of timber-
vielding trees belonging to the natural order Proteecez,
and all vernacularly known as members of the * silky
oak’ family. Two belong to the same genus, viz.
Grevillea robusta and G. hilliana, the others being
Orites excelsa, Cardwelli sublimis, and Embothrium
wickhami. Their  economic  applications  are
enumerated, and the suitability of some of them for
flving machines adds a new timber to those valuable
arms of the Empire—the Navy and Army. Breaking
strains, specific gravities, and weights of each are
given.—R. H. Cambage: Vertical growth of trees.
From tests made for several years on very young
trees it appears that after the branches are thrown
out the trunk does not increase in length to any
appreciable extent below such branches, but the pro-
longation comes from ‘the terminal shoot or growing
pomt at the summit. - Nails which were driven into
very young acacias, cinnamomums, and eucalypts at
4 ft. and 5 ft. from the base were not carried upwards
during several years or while the little tree-stems
grew to double their length.
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DIARY OF SOCIETIES.

MONDAY, NOVEMEBER 4.

ARISTOTELIAN SOCIETY, at 8.—Dr. G. E. Moore: Presidential Address,
Some Judgments of Perccptlon

SocieTy oF ENGINEERS, at 5.30.—Sir Richard Cooper, Bart. :

to Post-war Trade.
TUESDAY, NOVEMBER 5.

MINERALOGICAL SOCIETY, at 5.30.—Anniversary Meeting.—Dr. G. F.
Herbert Smith and Dr. G. T. Prior: A Plagionite-like Mineral from
Dumfriesshire.—Lt. Arthur Russell { The Chromite Deposits in the Island
of Unst, Shetlands.—Dr. G. T. Prior: The Nickeliferous Iron of the
Meteorites of Bluff, Chandakapur, Chateau- Renard, Cynthiana, Dhurm-
sala, Eli Elwah, Gnadenfrel, Kahowa, Lundsgard, New Concord, Shel-
bume, and Shytal.

RONTGEN SOCIETY, at 8.15.—Dr. G. B. Batten : Presidential Address.

InsTiTUTION OF CrviL ENGINEERS, at 5.30.—Sir John A. F. Aspinall:
Inaugural Address, and Presentation of the Medals reccntly Awarded by
the Council.-

ZoOLOGICAL SOCIETY, at 5.30.—Prof. H. M. Lefroy: The Sydney Zoo-
logical Gardens.—Dr. R. T. Leiper: (1) Diagnosis of Helminth In-
fections from the Character of the Eggs in the Faces; (2) Dﬁmonszrauon
of the ‘“ New ” Rabbit Disease.—]J. F. Gemmill ; Clllary Action in the
Internal Cavities of the Ctenophore, Pleurabrachia pileus, Fabr.

WEDNESDAY, NOVEMBER 6.

SocieTy oF PuBLiC ANALYSTS, at 5.—H. Droop Richmond : Note on the
Graduation of Gerber Butyrometers.—B. G. McLel]an and A. W. Knapp :
The Estimation of Cacao Shell.

GEoLoGicAL SOCIETY, at 5.30.—Major Sir Douglas Mawson introduces
Discussion on the Antarctic Ice-sheet and its Borders.

ENTOMOLOGICAL SOCIETY, at 8.

THURSDAY, NOVEMBER 7.

RovaL SocIETv, at 4.30. —Probable Papers: Prof. G. E. Hale: The
Nature of Sun-spots.—E. O. Hercus and T. H. Laby: The Thermal
Conductivity of Air.—T. K. Chinmayanandam : Haidinger’s Rings in

1ca.

CuEMICAL SOCIETY, at?8.

INsTITUTION OF ELECTRICAL ENGINEERS, at 6.—Tenth Kelvin Lecture—
L. B. Atkinson: The Dynamical Theory of Electric Engines.

FRIDAY, NOVEMBER 8.
RovaL ASTRONOMICAL SOCIETY, at 5.
MALACOLOGICAL SOCIETY, at 7.—The Rev. Dr. A. H. Cooke : The Radula
of'I‘hans DrupagConcholepas, Crounia, Rapana, and the Allied Genera.—
© W.

Obstacles

Webster: Notes on the Life- -history of Planmbz: corneuns and
other Freshwater Mollusca.
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ENQUIRIES INVITED

Spectroscopy
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Catalogues (state whick requirea), Estimates, and all m/ommtmn/rcc

8,9 & 10 HATTON GARDEN, LONDON.
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MERSOL-

The word ‘“ MERSOL ” has been registered as a Trade

Mark descriptive of the oil which has been so favourably

reported on by experts for use with oil-immersion

objectives. It entirely supersedes all preparations
formerly offered.

Bottles 9d., 1/4, 4/- (postage 3d. extra), or in bulk.

Sole Makers and Proprietors :—

FLATTERS & GARNETT, Ltd.,
309 OXFORD ROAD (%Bhssice ey, MANCHESTER.

THE BRITISH OXYGEN COMPANY LTD.

Works for the production of Oxygen and other gases in London

(Westminster, Greenwich and Stratford), Birmingham, Cardiff,

Wolverhampton, Manchester, Birkenhead, Sheffield,
Newcastle-on-Tyne, Glasgow, and Sydney, N.S.W.

The Company was formed in 1886 as Brin's Oxygen Company to
develop means for the production of Oxygen on an industrial scale.

The Company is not only the acknowledged pioneer of the Oxygen
Industry, but possesses the largest organisation in the World for the
production ‘and distribution of that gas.

The Company also manufactures and supplies 4n cylinders,
NITROGEN, HYDROGEN, CARBONIC ACID, and other gases.

The Company has developed an extensive engineering business, and
has specialised in the design and manufacture of Plant for the prodnction
and separation of gases by liquefaction, electrolysis, and other methods.

The Company is the exclusive manufacturer in the United Kingdom
of apparatus for metal cutting by Oxygen, and also manufactures well-
known types of gas Regulators, Oxy-Acetylene and other blowpipes, and a
large variety of apparatus for use with gas cylinders.

For illustrated price lists and full particulars application should be made
to any of the Company's Works or to the Head Office, Elverton Street,
Westminster, S.W.

MICROSCOPES

Telescopes, Spectroscopes, Drawing Instruments, eto.
BOUGHT, SOLD, or EXCHANGED.
Established 1765. Telephone : Central 7804.

JOHN BROWNING (Dept. A), 146 Strand, London, W.C. 2.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
or preserved by the best methods :—

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy-
onium ; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus,
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, :Balanus,
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone,
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinas,
Salpa (preserved), Scyllium, Raia; &c., &c.

or prices and more detailed lists apply to
Biological Laboratory, Plymouth. THE DIRECTCR.

BRITISH FOSSILS.

JAMES R. GREGORY & CO. have a large stock of the

above, to which they are constantly adding new material.

Specimens can be supplied in sets for Teaching purposes, and
specimens for Demonstration and Museums can be had.

JAMES R. GREGORY & CO., Mineralogists, &s,,
189 FULHAM ROAD, SOUTH KENSINGTON, S.W. 3.

Telegrams: ‘“ Meteorites, London.” Telephone : Western 2841.

WATKINS & DONCASTER,

Naturalists and Manufacturers of

CABINETS AND APPARATUS

FOR COLLECTORS OF INSECTS, BIRDS' EGGS AND SKINS,
5 MINERALS, PLANTS, &c.

N.B.—For excellence and superiority of Cabinets and Apparatas
references are permitted to distinguished patrons, Museums, Colleges, &c.
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS.

SPECIALITY.—Objects for Nature Study,
Drawing Classes, &c.
Birds, Mammals, &e., Preserved and Mounted by First-elass
Workmen true to Nature.

All Books and Publieations (New and Second-hand) on Inseets,
Birds$® Eggs, &e., supplied.

86 STRAND, LONDON, W.C.2.

(Five Doors from Charing Cross.)
FULL CATALOGUE POST FRERE

FOR ALL KINDS OF EDUCATIONAL

Mineral Material,

COMMON ORES, and SELECT CRYSTALLIZED
SPECIMENS, at ALL PRICES.
G. H. RICHARDS & CO.,

Dealers in all kinds of British and Foreign Mineral Specimens.
PRICE LISTS FREE.

48 Sydney Street, Fulham Road, South Kensington, London, S.W 3
SKELETONS & SKULLS

Specimens and Preparations for Teaching

BIOLOGY & ZOOLOGY

and for Museums.
Lists on Application.

EDWARD GERRARD & SONS
Osteologists and Taxidermists,
NATURAL HISTORY STUDIOS
61 College Place,
Camden Town, London.

Reference Collections of

MINERALS, ROCKS, FOSSILS,

25 Specimens, 5/8 ; so do., 10/6; 100 do., 21/-; 200 do., 42/-
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-

Inspection invited of a large stock of choice Minerals.

MODELS OF GRYSTALS IN WOOD, MICA, AND CARD.
Sets from 5/6 to 30/~
Prospectors’ Sets, Blowpipe Cases, Cabinets, Geologists’

Hammers, Card Trays, Glass-Capped Boxes, and all Apparatus
for Mineralogists and Geologists.

CATALOGUES POST- FREE.

RUSSELL & SHAW, 38 Ct. James Street, Bedford Row, Holborn,W.C.1.

GLASS BLOWING

ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS
BLOWING carried out quickly and correctly from rough sketch
at Moderate Charges.

ANY FORM OF GLASS APPARATUS REPAIRED.
DEMONSTRATIONS given here, or at Colleges, &c.

66 HATTON GARDEN, LONDON.
Hl HELM! Telephon:: 2512’H01i;om.
ACTUAL MAKER of ALL KINDS of X Ray, Geissler and other
; Vacuum Tubes, Mercury anL])l, High Frequency Electrodes, &c.
ist free.

WANTED

MICROSCOPES, TELESCOPES,

SURVEYING AND DRAWING
INSTRUMENTS, AND OTHER SCIENTIFIC APPARATUS AND
- ACCESSORIES BY ALL THE BEST MAKERS.

ass nich vosorn, CLARKSON'’S

(Opposite Gray’s Inn Road.)

LONDON, W.C. 1.
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GI.EW'S SCINTILLOSCOPE

4(PATENT)
HOWS a magnificent display of seintil- Q
lations, showers of sparks, direet from the WHATMA“’S UALITY TELLS
mineral Pitehblende, Radium, Polonium, 2 : N
Uranium, Thorium, or any radio-active substance, II\ experiments, the quahty of

even an Imandesnenth(‘-a\ Mantle contains <ufﬁc1e}nt every detail tells. Filter
A Thorium to excite the very sensitive screen of the > % ~ . +

A Scintilloscope, which is far more sensitive than k apers and Extraction Thimbles
the Spinthariscope. The Scintilloscope rivals are important, therefore get the

the most delicate Electroscope as a detector of 'I' H I M B L E s best—get * Genuine Whatman,”

Alpba rays.
The eye sees an inexhaustible shower of stars of white light, giving a very manufactured by W. & R

realistic idea of the ceaseless activity of these marvellous substances which Balston, Ltd., P:lper Makers in
are producing the terrific bombardment causing this beautiful display. Britain for over 150 years.
GLEW’S SCINTILLOSCOPE, Superior Lens. with Extra-sensitive 3 Wh . Fil P
Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6, Genuine 4 atman 1 te‘: apers
Post free, U.K. Foreign Postage extra, weight 2 ounces. are made in all grades—including
Pieces of - Pitchblende mineral, ground flat and polished, with Sensitive Unwashed, Single and Double
Screen attached, for use in Sumllloscopc or with any strong pocket acid-washed, Hardened (nitric acid-
magnifier, from 7/6 each, according to size. washed), and Fat-Free Paper. All
are Free from Starch.

F. HARRISON CLEW (ParentEE), 156 Clapham Road, London, S.W. 9
Genuine Whatman Extraction

JAMES SWIFT & SON Thimbles are Fat-Free and Seam-

Optical and Scientific Instrument Makers, less. Ten sizes a‘eh.nl(:w ready, in
; FBESY single and double thicknesses.
Contractors to all Scientific Departments of H.M. Govt. 10%50 m/m. 30x80 m/m. 26x60 m/m.
Grands Prix, Diplomas of Honour, and Gold

22x 80 m/m. 33x80 m/m. 30x77 m/m.
Medals at London, Parls, Brussels, &c. 25):(80 mim. 19%90 m//m. 33x94m;m.

43 %123 m/m.

IM PROVED PET ROLOGIGAL Prices and Free Samples on application.

MICROSCOPE.
Fitted with Cross-webbed Ocular, Polariser and HMMAN

Analyser, Convergent system and Bertrand lens,

with adjustment for showing Interference Figures, BIO'}?
SESETEESS || 2o FILTER PAPERS

List price, subject to war advance.

University Optical Works, .Stock'ed b,yAa" Laporgtory I-jurmshers. L
Any difficulty in obtaining supplies write Sole Sales Representatives .
81 TOTTENHAM COURT ROAD, H. REEVE ANGEL & CO., g Bridewell Place, London, E.C. 4.

LONDON, W.1.

Bausch jomb
MIGROSGOPES

WITH SAFETY SIDE FINE ADJUSTMENT.

OBJECTIVES.

5X 10X 9 Sy 1'20

Catalogue | | Eve- SRty ABBE P
No. | Dy | Oil lm Hsipens. N OSEPIECES. Conpensen. | RICE.
AL R o ) mersion. | - R SN 3 Sy s
; Rl
FS 1 1 16 mm 4 mm — | - 75X — = 710 0
FS 2 | 16mm 4 mm — i 7°5%X ‘ Circular Double | - | 8 10 0
FS 3 | 16mm 4 mm — | 5% 10X ‘ — | — 74746
FS 4 ‘ 16 mm 4 mm — | §X 10X | Circular Double ‘ — 8§47 0
FFS 6 | 16 mm 4 mm, | — } 5% 10X i o el Er20 N Ay 11 410
FFS 8 |16mm. 4mm | 1'g mm. | 5X 10X | Circular Triple | 120 N.A. 18 156 0
FFS 10 | 16 mm 4 mm | 1’g mm. | { N.A 23 18 6
- |

| Fluorite |

NEW ATTACHABLE MECHANICAL STAGE, No. 2116, £4 1 6

NEW 1/12 INCH OIL IMMERSION OBJECTIVE, F'“°g's r33™ £11 19 6

We have sold over 125,000 Mieroscopes, which are in use all over the World.

Catalogue ‘* Ar” (Microscopes and Accessories for all requirements) on application.

CENTRIFUGES ©F 7RECISION SOLIDITY, ‘Baysch & Lomb- New Models.

DOUBLE SPEED, complete with Hzmatokrit, Automatic Blood Pipette, two Spumm Tubes, in addition to two-arm Sedimentation Attachment, with
one Gmduated and one Uneraduated 'lube, £2 1s. 9d. SINGLE SPEED, with Sedimentation Attachment and two Tubes, £1 11s. 3d
Descriptive List ‘““Zh1" (Centrifuges) on application. All above are List Prices and subject to 33} War Advance.

Also MICROTOMES, PHOTOMICROGRAPHIC and DRAWING APPARATUS, PROJECTION APPARATUS, &c.

{ X DeELIVERY SUBJECT TO WAR CONDITIONS.

h & Contractors to British, Indian, Colonial and Forﬂ{v},’n Gor;s;‘
Agents for Bausch & Lomb Optical Co. of Rochester, N.Y., U.S.A.
Bausc & I—O-mb Optlcal @‘Il * 37-38 llA'l’:TON GARDEN, LONDON, E.C.1

TRADE MARK OQUR INSTRUMENTS MAY BE OBTAINED THROUGH ALL DEALERS.



lxxii

NATURE.

[OCcTOBER 31, 1918

3-in. COOKE Equatorial, eye epieces and dlagonal 70 00
4-in. GRUBB Altazimuth, 2 eyepieces ... we 80 00
3-in. Students, on table stand 3 e 00
4-in. CLARKSON A]tazxmuth, 4 cyepxece:, dlaf*onal etc 250 0
4-in. Refractor Altazimuth . '35 0 0
6-in. GRUBB Equatorial ... ~-145. 0 0
7-in, Gregorian Reflector and accessories e 2081010
3-in. COOKE Transit Instrument 656 0 0
ROSS Equatorial Mount, without dock "for 7-in. tdescope 45 0 0
COOKE Position Micrometer ... . & el 1050
WATSON Astro Screw Micrometer Eyepxece 510 0
s. d.

5-in. COOKE Theodolite, reading to 1', web diaphragm, :

2 eyepieces, and open frame stand - ... 25- 0 0
s-in. ELLIOTT Theodolite, reading to 1/, ,:I'\\.s dia xphragm, ¢

locking plate, 3-screw \djllsllnt!nt and round stand- ... 22 0 0
5+in. TROUGHTON & SIMMS Theodolite, reading’to 20",

3-screw adjustment, web dnphraom, trough compass,

locking plate, erecting eyepiece, and outer leather case... 30 0 0
6-in. NEWTON Theodolite, reading to 20", 3-screw adjust-

ment, pierced axis, locking plate, outer leather case ... 18 0 0
grin. STANLEY Dumpy Level, 4-screw '\djustment, web

diaphragm 710 0
1r-in. TROUGHTON & NIMMS Dumpy Level, web

diaphragm, compass, 2 eyepieces ... 910 0
12-in. STANLEY Dumpy Leve!, 3-screw adjuslmem, stadn

lines, Hoffmann head .. e w2850 0
14-in. DIT TO, with outer leather case ... 16 0 0
14-in. TROUGHTON & SIMMS Dumpy Leve] with

compass ... 1210 0

C. BAKER, 244 ngh Holborn, London, W C. 1.

Established 1765.

BRITISH

GLASS

Beakers, Flasks, Test Tubes, etc.

PORCELAIN

Basins, Crucibles, Mortars, Pestles, etc.

FILTER PAPERS

Of all grades to replace those hitherto
obtained from abroad.

PURE CHEMICALS

Of standard quality.

TOWNSON & MERCER.

LTD.,

34 Camomile Street, London, E.C.3

SCIENTIFIC INSTRUMENTS

OF ALL DESCRIPTIONS.

LABORATORY
APPARATUS

Beakers
Burettes
Condensers
Crucibles
Evaporating Basins
Flasks

Filter Papers
Nitrometers
Test Tubes
Thermometers
Tubing

Etc. Etc.

PHILIP HARRIS & 00, i

BIRMINGHAM

(ENGLAND.)

ESTABLISHED 1880.

BritisH CapiTAL
Brimisi  CoNTROLLED

A. GALLENKAMP
—& Co., Ltd.——

1g-21 SUN STREET, °'"E°T,_c;ksa bR
FINSBURY SQUARE, Gl
LONDON, - - - E.C. 2 F. Dixon

We shall be glad to have your enquiries
for GRADUATED APPARATUS, such as
Cylinders, Flasks, Pipettes, Burettes, Nitro-
meters, &e., whiech we are now turning out
in our newly inaugurated Department
under a skilled staff and with the latest
approved methods and machines. Your
orders would receive our best attention.

“‘ They are well-made articles, and appear to be quite as suitable
for laboratory work as the apparatus formerly obtained,”—NATURE.

Descriptive Circular No. 199 post free.

Telephone—LONDON WALL 1404 & 1405.
Telegrams—“ GALLENKAMP, FINSQUARE, LONDON."

Printed in Great Bmam by R. CLAY AND SDNS LimITED, at Brunswick Street, Stamford Street, S.E. 1, and published by MacmiLLAN AND Co., LimITED,
at St. Martin’s Street, London, W.C. 2, and THE MACMILLAN Co., 66 Fifth Avenue, New York. —Tuuxsm\v October 31, 1918.
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