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is the training of the specialist officer in the Japanese 
Navy. He js enco1.1raged to specialise according to the 
bent of his mind, whether in gl.1nnery, torpedo or navi­
gation, but .apart from the cowse in tho?e sub­
jects. which 'he has to go through, each officer has .to 
take up several other subject? not immediately bearing 
upon the one in which he is to be strongest. Here 
again are points to be studied and thought over, for it 
is certain that until very recently our specialist officers 
have been kept too much in a gn?ove. The gunner has 
" stuck to his lin stock," the " timonnier to his heii'Jl," 
and though either might easily be tq . dp .the 
other's duty, they have seldom if ever chariged duties 
and thus obtained experience. 

As rewards to specialist officers, the Japa.cJJ,ese give 
the more important positions .and earlier promotion, 
but no extra pay. We givee:X.tra pay but Ji? earlier 
promotion; nevertheless, their expert know.Jedge bears 
fruit when selections are made for certain higher posts 
of the· service. 

With the personnel at our disposal, anq a naval 
administration which does not hesitate to throw down 
the barriers of prejudice standing in the way of sound 
progress, may we not look to doing " one better" than 
any competitor in the naval world? , The is, 
Yes, if the voice of science is clearly he:1rd in it's proper 
place. 

If we turn, however, from these financial ronsider­
ations to the technical parts of the we find 
nothing to cause dissatisfaction, but, ·on the contrary, a 
record of very valuable work accomplished. The 
laboratory has a double function to perform ; it has to 
carry out tests, measurements and standardisations for 
the public;· and it has also to undertake research wor}{, 
often of" a' very difficult in .connection with 
these measurements .. ··Many of the tests which the 
laboratory is asked tj:i make are, as a matter of fact, 
researches ih ; some of these are quoted in 
the report, and·' ')Ve may mention, as an example, a 
series of comp·arative tests on the materials ·used for 
lagging stearrt' pipes. But apart from· these there is 
a V'lst amount of experimental work to be done in con­
nection with'the fixifig and reproduction of primary 
standards of aU sorts, and it is very gratifying to see 
that attention is' being given to these questions in a 
manner which gives rromise of excellent results in the 
near future. We cannot refer to all the work of this 
kind wllich has been undertaken at the laboratory but 
may rrtehtion a few typical examples. 

Experiments have been carried out on the mercury 
stahdard of electrical resistance, eleven resistance .tubes 
having been oortsttucted by Mr. Smith. The results 
of the I'Jleasurements inade with these tubes show that 
they• agree among themselves to about 3 parts in 
roo,ooo, and that the final result agrees with that of 

THE NATIONAL PHYSICAL LABORATORY. the_Reichsanstalt to about I part in Ioo,ooo. Experi-
ments on. the standard (Clark) cell have shc:wn . that 

THE report of the National Physical .{9r impurifie's left in the mercurous sulphate have a con-
•he year 1903, which was submitted to on the value of the force; 

last Friday, is the first report covering a it is hoped that a standard method of purification lead­
working, and shows that very satisfactory is mg to consistent results will eventually be obtained; 
being made. It is clear, however, that on the finanCial at present it is stated that the .general result .of the 
side the laboratory is in need of further support, even work carried .out and the tests on cells submitted for 
if it is only to continue to work as at present, whereas standardisation show that the Clark cell cannot be 
it is eminently desirable that the work should be widely regarded as .a trt1Stworthy standard. The laboratory 
extended so that the laboratory can undertake to carry has also under construction a standard ampere balance, 
out a number of tests for which there is a demand, and and when this is (;ompleted ··a Lorenz machine, to be 
which it is now obliged to refuse. These will in many presented by the Orapers' Company, can be taken in 
cases necessitate a considerable increase in the. equip- hand. The laboratory will thus in time be in a posi­
ment, which is at present very inadequate in many tion to give final authoritative determinations of the 
branches, and naturally also an increase in the annual three fundamental electrical units. 
expenditure, which ":'ill be on\y partially recouped by As typifying 'research work of a somewhat different 
the fees derived from the tests carried out. It is also character, we may refer to the work which the labor­
pointed out in the report that t)1e staff is not large a tory is doing in. connection with Thil' 
enough, and that the income should be sufficient to is a subject in which ·the only standard we. possess-­
allow of higher salaries being paid to the assistants, the pentane lamp-is at best only a ·secondary standard, 
as those which are at present paid are not liberal and one of a very unsatisfactory character. Work is 

to secure the permanence of the services of being carried out irt connection with the variation of 
men of the necessary ability. thi1s standard with the barometric pressure, and with 

The net result of. last year's working was a loss of the amount of carbonic acid and wate•r vapour•present 
a little more than wol., the receipts being, in round in the air. The result of these researches may lead to 
figures, 10,2ool., and the expenditure 10,3o6l. The a more accurate definition of the conditions for using 
president and council of the Royal Society have been the .pent11:ne lainp, but .the laboratory also· proposes to 
in communication with the Treasury, and,·it_.l1ll,§ been undertake experiments on some. more definite standard, 
arranged that the grant of 4oool. shall be continued such as the radiation from a square centimetre of 
for another year (until April, 1905), and also ·that a glowing platinum or from a perfectly black body at 
scheme for the future working shall be draw:n· up by a definite temperature, which may lead to the establish­
the executive committee Jor the consideration of the ment of a standard which can be regarded more as a 
Treasury. It is earnestly to be hoped that satisfactory primary standard. Itis to be noted that the laboratory 
arrangements will be made, and that the.very valuable is using large bulb electric lamps as secondary 
work which the laboratory can perform in the future standards, and it is probable that these will prove 
will not be crippled for want of funds. It is interesting more satisfactory than the pentane lamp, especially as 
to compare the Government grants to similar institu- a standard which requires a chemical analysis 'of the 
tions abroad which are stated in the report. The atmosphere every. _time it is used will not be very 
Reichsanstal.t alone enjoys a grant of 16,oool., the total practicable. Another research of very ·great practical 
grant -to the various departments at Charlottenburg importance, which is being carried out by Dr. Harker, 
doing the same work as the National Physical Labor- is the investigation of the various methods of 
a tory being 4o,oool. In America the grant to the 1 !Ileasuring high temperatures; an examination has 
Standards . Bureau is I9,000l., · and in France the 

1 

already been made of the relative . merits and 
Laboratoire d 'Essais had a grant of 55ool. for its first accuracy of the different methods available for measure­
year's working. ments up to I wo° C., the results of ··· which have 
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been communica ted to .the R oyal Society, and Dr. 
H arker is now engaged in carrying the investigation 
furth er- up to temperatures between rooo° C. and 
2ooo0 · C. Thi.s research includes a n ·exa mination of 
the thermoelectric force of va rious platinum and 
pla t inumcalloy junctions, a nd of the effects of small 
p ercentages uf impurity. The results of this work 
sho!lld be of high value to a great number of 
industries . 

\\'e have referred more especial ly above to the work 
which is being done in the physics department, but we 
mig ht equ a lly have quoted from the work of the other 
depa run ents . For ex_ample, in the eng ineering de­
p artment important work is i11 hand in connection 
with w i1'ld pressure, with the specific heat of super­
hea ted s team, and with the determination of . the 
phys ical pr.operties of ··a series· of nick el-steel alloys 
prepa red for the laboratory by Mr. H a dfield. Similar 
exa mples might be taken from a ll the other depart­
m ents , but space does not permit us to enter into further 
deta il, a nd '"e must refer those particularlv interested 
to th e report, which is itself very -condensed.. 
Suffi cien t has been said, we tru st , to g ive some idea 
of the im.portance of the work which the laboratory is 
carrying out ·and of the progress which has been made. 
I t seems tha t the value of the institu tion is likelv to 
be fully r ecognised by the technica l public if one may 
judge by the steady increase in the number of 'tests 
whi ch have been carried out. In 1902 , during nille 
m on ths' working, 269 tes ts were m ade ; last year this 

to IJJ O, which is equiva lent to an 
Increase of nearly 300 per cent. 

M AU RICE SOLOMON. 

colleague in such a domain of research. Fouque had 
given himself with the utmost a rdour to the investi­
gation of the optical characters of the felspars, a re­
search in which he employed a ll the resources of 
modern chemistry and microscopy, whitch engaged his 
time and thought for some twelve years , and on \vhich 
he jus tly prided himself as his most original contribu­
tion to science. 

In the course of these inquiries his a ttention and that 
of his fellow-worker were directed to the importance 
of endeavouring to imitate the processes of na ture by 
r eproducing minerals and rock s a rtificia lly. In r878 
he published his " Synthesis of the F elspa rs," a nd in 
subsequent years the experiments were continued by 
the two observers through a series of tria ls in which 
they successively produced, by fu sion a nd cooling, 
a rtificial compounds which , alike in · chemical composi­
tion a nd minute structure, preci sely resembled basic 
ig neous rock s . From pyroxenic labradorite they were 
led to obta in in succession artificia l leuco-tephrites, like 
the la vas of Vesuvius, basalts, di abases , dolerites and 

I ophiti-c me teorites. The results of these researches 
. were collected in the memorable " Synthese des 

Mineraux et des Roches," the appeara nce of which in 
r882 m arked an epoch in experimenta l geology. Up 
to the end, however, it was found impossible to re­
produce artificially the acid rocks of g ra nitic type. 

MM. Fouque and Michel-Levy, while engaged in 
these inquiries, found also time for a deta iled study 
of the minute s tructure and composi tion of the crystal­
line rock s of France, and embodied the results of this 
laborious inves tigation in the great qua r to monograph 
" Minera logic Micrographique : R oches eruptives 
Fra n<;aises ," with one volume of text and 
anoth er of a dmirable coloured pla tes , \va s published 

FERDINAND FOUQUE. by the Geological Survey of Fra nce in r879. 
The eminent petrographer was no t merely one who BY the death uf this illustrious geologist and relied on a ll the resources of a well equipped modern 

minera logist the ranks of science have lost one labora tory. H e studied his subj ect in th e field also. 
of their most. notable chiefs. H a lf a has One g reat elem ent of value in hi s volca nic investi­

a":ay smce he began tha t. senes of g a tions a rose from personal acqua intance \vith the 
mvestJ gatwns which have con tnbuted m so large a phenom ena of a ctive volcanoes. His knowledge of the 
measure to the of V';llca nology . a nd pe.tro- eruptive rock s of his native countrv was likewise 

0 In Wl_th S t. C lm re I widened by exa mina tion of the_m on _the 
e pubhshed h1s ear!1est expenments on the ground. T o h!m we owe some of the most mterestmg 

effected by heat on but h e was _soon led mto sheets of the map of the volcanic region of central 
the ? omam of v?lcamc geology by studymg the com- Fran ce where h e traced the rela tion s and order of 

g1ven off from the flanks of Vesu_vius. of the volcanic eruptions which give that 
1 _he of on r865, furn1shed pa r t o f the Continent such absorbing a nd perennial 
h1111 With -oppo;tumt1es of. J?vestlgatmg the phenomena interes t. 

·a. vo!cano m full a nd the of com- In his early years he had given some a ttention to the 
. Ul11Cf'l t!Ons to Pans Academy of Sc1ences record- phenomena of earthquakes. H ence ,,·hen the French 
mg observatwns and deductions es tablished his mission was dispatched to studv and report on the 

as a!l accurate and f'l-Ccomplished chemist phenomena of the Andalusian ear'thquak e of December 
d mmeralog1s t. The followmg year came the 2- r884 F ouque was placed at its · h ead as director 

fa mous outburst ?f and F? uqu e, who had with some of the ables t geolog ists in France: 
ta ken enthusJastically t? _the s uJ;>J ect, to The m ass ive quarto memoir contai ning the report of 

P ofit by the rare <?PPOrtumtles wh1ch. th1,s eruptwn this mission is specially notable for the record of the 
a fforded for the detailed of volcan_1c phenomena. experiments ma de by MM. Fouque and Michel-Levy 
For . years contmued to publish the results to determine the rapidity of the propag a tion of waves 
of viSit and of h1s a nalyses of the and gases of shock in different kinds of rocks . F ouque likewise 

he co.llect.ed, fi_n a lly . embodymg the whole showed his continued interest in this subject by con­
.. mvestlgatwt; m, h1 s. g r eat tributin g in r888 a little popula r treatise , "Les 

Slmtonn et ses wh1ch m r8J9• Tremblements de Terre," to the Bibliotheque Scien­
and :wa s at once hailed as one of the most 1mporfant tifique Contemporaine. 
tr eatises that had yet been written in the domain of For m any years past the professor had g iven courses 

. . . . of lectures a t the College de Fra nce, where also he 
hile th.ese w ere 111 progress he applied the ca rried on his chemical and petrographic researches. 

· microscopic methods to the investigation of H e lectured w ith his usual clearn ess and earnestness 
volca mc. After som e_ · year s. of suc.cessful on Sa turday, March S· On the followin g evening he 

11'1 th1s field he h1mself w1th ·M. seem ed in his usual h ealth a nd di scussed petro­
· whose powers · !n' the of gra phica l subjects with his Prof. Lacroix, 

the optica l of n;mera ls a nd · the. n;nmte but n ext morning (March 7) h e passed a way in his 
structure o f .rocks pomted !:um out as a n admJrable sleep a t the age of seventy-five. 
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