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(ime of perihelion 3·646 days, and this reduces the 
diurnal motion by o"-38. As M. Bossert found that, m 
order to represent the 189 1 observations correctly, he. ha_d 
a lso to diminish this factor by the same amount, It IS 

suggested that this comet is subject to a negative 
tion, such as was found by M. Schulhof for the 'lempel: 
comet, and by M. Lamp for Brorsen 's comet. 

In the ephemeris, which covers the period October 20 
to December 31, the actual positions for 12h. (Paris 
M.T.) are given for each day , and observations made on 
September 29 and October 7 show that the ephemeris was 
correct for R.A. but r equired corrections in declination 
of + 1'·7 and + 11·8 r espectively. During the period 
November 1 to December 31 this comet will, according to 
the ephemeris, apparently travel through the constellations 
Cancer and Leo, from a=8h. 45·Im ., ll= +24° 34'·9, to 
a=9h. 22·7m., ll = + 14° 8'·4 (A stronomische Nachrichten, 
No. 4277. p. 79). 

EPHEMERIS FOR jUPITER's EIGHTH SATELLITE.-An 
ephemeris showing the position of J viii. in regard to 
Jupiter h as been computed by Messrs. Crawford and E ta\, 
and is published in Circular No. 105 from the Ki el Central­
ste\le. The followi ng is part of it, and gives the differ-
cnces :-

Oct. 27 
31 

Nov. 4 

J viii. - ]) f/Jr 12h. G.M. T. 
A a. 

m. s. 
- z 44 ·8 
- 3 3'j 
-3 21'9 

A8 

+26 s6 
+27 14 
+27 28 

SATURr.;'s RINGs .-Further particulars of the new dark 
ring surrounding the bright rings of Saturn are published 
in a message from H err Schaer, of the Geneva Observa­
tory, to No. 4277 of the Astronomische Nachrichten (p. Sr, 
October zo). On October 8 the white ring was seen to 
be bordered bv two narrow bands of a brownish hue. 
When the was good both bands were seen beyond 
the edge of the planet's sphere, and from these observa· 
tions M. Schaer concludes that there is a dark exterior 
ring somewhat similar to the interior crape ring. Thi s 
new feature is difficult to see with the Cassegrain tele­
scope of 40 ern. aperture, using powers of 270, 450, and 
66o. 

Prof. Stromgren, observing Saturn at Copenhagen on 
O ctober ro. was unable to see any feature, 
nor could Prof. Hartwig, at Bamberg on O ctober 10 and 
r r, confirm M. Schaer's observation. Similarly, Senor J. 
Comas Sola, who observed the planet under good con­
ditions during the bc!;inning of the month, states that he 
saw nothing abnormal. 

INTERNATIONAL CONFERENCE ON ELEC­
TRICAL UNITS AND STANDARDS. 

1 NTERNATIO!\'AL agreement on the subject o f electrical 
units was arrived at in Paris at the conferences of 

188r and r884, and at Chicago in 1893· Th e results of 
these conferences have been of considerable va lue to elec­
trical industries. In recent years, however, differences 
have occurred, partly in the defini tions of the units and 
partly in their realisation, and the degree of prec ision in 
electri cal measurements which is now possible rendered it 
necessarv to remove these differences. The committee of 
d elegates at the International Congress at St. Louis in 
1905 expressed the desi rabilit y o f summoning an Inter­
national Conference on Electrical Units and Standards, 
a nd the British Government recently invited representatives 
from all the civilised countries of th e world to di scuss these 
subjects. 

The con ference was opened by the Right Hon. \Vinst on 
S. Churchill, M.P., on Monday, October 12, at the rooms 
of the Roya l Society. Delegates from twenty-four different 
{:ountries, including Australia, Canada, and India, were 
then present. Mr. Churchill gave, as one of the main 
objects of the gathering, the establishment of a universal 
·system of electrical standards acceptable to all. 

Lord Rayleigh was elected pres ident of the conference, 
and Dr. Glazebrook of a technical committee , 
the members of which were nominated by the delegates. 

Possibly th e best g enen1l view of th e r esults of the con-
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krcnce can be given by the reproduction of the first por· 
tion of Schedu le B contain ing the resolutions which the 
confer ence adopted with the request that the delegates 
would lay these and the specifications which complete the 
schedule bcfure their r espective Governments with the view 
of obtaining uniformity in the legislation with regard to 
electric units. 

R csolutions. 

(1) The conference agrees that as heretofore the magni­
tudes of the fundamental electric uni ts shall be deter­
min ed on the electromagnetic system of measurement with 
reference to the centimetre as the unit of length, the gram 
as the uni t of mass, a nd the second as the unit of time . 

These fundamental units are (1) the ohm, the unit of 
electric resistance which has the va lue of I,ooo,ooo,ooo in 
terms of the centimetre and second; (2) the ampere, the 
unit of electric current which has the value o f one-tenth 
(o- 1) in terms of th e centimetre, gram, and second; (3) the 
volt, the unit of electromotive force which has the value 
Ioo,ooo,ooo in terms of the centimetre , the g ram, and the 
second; (4) the watt, the unit of power which has the 
value 10,ooo,ooo in terms of the centimetre, the gram, and 
the second. 

(z) As a system of units t·epresenting the above and 
sutficiently near to them to be adopted for the purpose of 
electrical measurements and as a bas is for leg islation, the 
conference r ecommends the adoption of the international 
ohm, the internationa l ampere, and the international volt 
defined according to the foll owi ng definitions. 

(3) The ohm is the first primary unit . 
(4) The international ohm is defined as the resistam·e 

of a specified column of mercury. 
(5) The internat iona l ohm is the resistance offered to an 

unvar ying electric current by a column of mercury at the 
temperature o f melting ice, 14·452 x grams in mass , of a 
con stant cross-sectional area, a nd of a length of 106·300 
centimetres. 

To determine the resistance of a column of mercury in 
terms of the international ohm, the procedure to be 
followed sh all be tha t set out in Speci fication A attached 
to these resolutions. 

(6) The ampere is the second primary unit. 
(7) The in ternational ampere is the unvarying electric 

current which, when passed through a solution of ni trate 
of si lver in water, in accordance with the Specification B 
attached to these resolutions, deposits si lver at the rate 
of 0·001lt8oo of a per second . 

(8) The international volt is the electrical pressure 
whi ch, when steadily appli ed to a conductor whose resist­
ance is one international ohm, will produce a current 
of one internationa l ampere. 

(9) The international watt is the energy expended pt>r 
second by an unvaryinf( electr ic current of one internationa l 
ampere under an electric pressure of one international volt. 

A comparison of these r esolutions and those of the 
Ch icago Conference will show two m a in changes. 

In the first place there is no reference to the E.M.F . 
of a standard cell in the definition of the volt, while in 
the second the definitions of the international ohm, ampere, 
and volt have been made more precise. As to the firs1 
of these changes, a fter it had been decided that the volt 
was to r emain a derived unit, there was no difference of 
opinion. The other, as a referen ce to the account of tht> 
proceedings will show, gave rise to much discussion. The 
increased precision, which it should be noted concerns the 
definitions o f the units, and probably docs not affect the 
concrete s tandards by whi ch the units are expressed, is 
arrived at in two ways. In the first place, a distinction 
is drawn between the ohm-to' C.G.S. units of resistance 
-and the international ohm-the resistance of a definitt> 
column of mercury. Previously, some such phrase as that 
the ohm ro' C.G.S. units " is represented by the resist· 
a nce " of a certain column of mercury has been used; 
in the new resolutions it is stated that the international 
ohm the ohm sufficiently nearly for the purpose 
of elec trical measurements and as a basis for legislation, 
a nd is the resistance of a certa in column o f mercury of 
leng th ro6·300 centimetres. Precis ion is given in 
second o\ace by the addition of the oo after the 3 in the 
above \fmgth, the interna tional ohm being thus defined 
to one p:1rt in a hundred thousand. 



©1908 Nature Publishing Group

OcTOBER 29, 1908] .1VATURE 

It is not to be inferred from this that we know the 
ohm-10' C.G.S. units-to th is accuracy in terc11s of 
mercury, and the difference between the ohm· and the 
in ternat ion al ohm remains a matter for experiment, but 
,·esistances are compared to six or even seven figures, and 
it is requisite , therefore, for internationa l purposes, that 
the unit in terms of which they are expressed should be 
d efin ed with the same precision. 

So, too, with the ampere ; the definition has been 
r endered precise by stating that the international ampere 
is the current which, under certa in co nditions, deposits 
o-oorrr8oo gram of silver per second. In this case 
dec is ion was rendered much more difficu lt by the fact that 
we know that in order to represent the ampere (w- 1 

C.G.S. units) the last two figures should probab ly be 25 . 
or 20. 

The follo wing is a brief resume of the more important 
proceedings of the meetings. 

In discussing the general question o f the measurement 
of resistance by a mercury column, L ord Rayleigh ex­
pressed some doubt as to whether the introduction of 
s uch a column was not what is called a " fifth wheel to 
t he coach." At the present time there was reason to 
b elieve that the ohm, as defined in absolute measure, could 
be a rrived at with a very great degree of precision. He 
looked forwa rd to the time when the column of mercurv 
might be eliminated from the definiti on of the internation:il 
ohm, a nd when the ohm, 10' C.G.S . would be tlw 
st:1ndard. 

Resolution 5, defining the internat ional ohm, was 
introduced by Dr. \Varburg (Germa ny). In discussing it 
Dr. Rosa (United States of ra ised the question 
whether it would not be better to speci fy the length of 
the column as 1 metre, and to gi ,·e the weight accordingly. 
so th::tt the resis tance would be the same. The mass ol 
mercury would then be r2-789S gr:Jms instead of 14·4521. 
H e suggested that if the spec ification for the international 
ohm was ever changed, and it probably would be as we 
came more ne::trly to the absolute value, it would be 
necessa ry to change both figures if the cross-section was 
to remain about 1 square millimetre. If the length were 
s pec ified as I metre exactly, that would never be changed. 

Dr. Rosa's suggestion was referred to the technical 
committee , a nd was not approved. 

i\Ir. Trotter thought the resolution proposed by Dr. 
\Va rburg was something more than a confirma tion of the 
ohm as established at Chicngo. The scientific length was 
to be set as ide and a conYentional length declared , like 
th e original Siemens unit. The two zeros a fter the 106-3 
cou ld have no sc ientific meaning. H e thought the mercury 
c olumn was an ingenious device which would serve a 
useful purpose, but there was no press ing need for it as 
a standard. \Vhile a useful result of th e conference would 
be an organisation for the compari son of standards of 
different countries, it was questionable whether the differ­
e nces which had to be reconciled were of sufficient import­
an ce to set aside the C.G.S. system and no longer to look 
upon it as the ideal. H e thought it po·emature to add the 
two zeros to the w6-3, because it seemed likelv that the 
L orenz or some other mode of determination of the ohm 
would soon be made with an accuracy within a few parts 
in too,ooo. Until that time arrived , mercury columns 
would be a temporary expedient. 

Dr. Rosa, however, dou bred whether the time was 
cominf! when resistances could be measured absolutely as 
accurately, a nd a series of determinations made to agree 
as doselv , .1s mercury ohms could be set up and measured. 

Dr. \Varburg thought that th e accu r:Jcy with which the 
proposed intern:1tional ohm approached the true ohm was 
suffi cie nt, a nd that an alteration in the international ohm 
should not take place in the futur e on account of its 
difference fro7n the ohm (w' C.G.S.). H e thought it of 
the utmost importance to preserve continuity. 

In the end the resolution , as proposed by Dr. \Var­
burl);, was adopted . 

The next matter taken up bv the conference was the 
o uestion whether the a'llOere or vo lt should be the second 
nrima rv unit. In openiw' it, DI·; Glazebrook moved that 
the an;oere be thf' second orimarv unit. The ampere has 
been defined by all congressf's. with the exception of thnt 
of 188r , as the second prim:1n un it, and he thought that 
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as a s tanda rd the si lver voltameter had a g reater accuracy 
of reproduction than any form of s tandard cell. He 
d irected a ttenti on to the followin g va lues obtained for the 
electrochemical equivalent of silver :-

1884. 

J884. 
18go. 

190J. 
1904. 
1<;06. 
I9C7. 
Jgo!S. 

Mascart 
F. and W. Kohlrausch 
Rayleigh and Sidgwick 
.1-'ellat and Potier 
Kahle 
l'ellat and Leduc 
van Dijk and Kunst 
Guthe 
Sn.irh, Mather and Low y ... 
Janet, Laporte and de 1 , l;.,, ce 

mgm. per coulomb 
1'1156 
I'IIISJ 
1'!179 
I"II92 
• 'liiSJ 
1 ' I 

l '! 

I 'It8J 
!'! Ig.t 

These results shoNed !hat the standard cou ld be considered 
permanent a nd accurate; and still furl her confirmation is 
afforded by the fact that the Board of Trade ampere 
balance, which was adjusted four teen years ago on the 
basis tha t the unit of current deposi ts I·II8 mgm. 
of s ilver per second, now gives for the equiva len t of silver 
the value I·I1794-an extremely good agreement. A 
furth er reason for adopting the ampere as the second 
primary unit was that the absolute determinations of the 
ohm a nd the a mpere were independent, and thus conformed 
more nearly to the theoretical ideal. This was of import­
ance, as he hoped that some day we might arrive at 
standards which would measure res istance and current in 
absolute units direct. The chemistry of the silver volta· 
met er had recently been inves.i·.-;ated at the National 
Physica l Labora tory; it was of Importa nce to know that 
only nne chem ical had to be purified , and this (s il ver 
nitrate) one of extreme solubility in wa ter , and therefore 
capable of purification by repeated crystalli sation. No time 
had to elapse between setting up the voltameter and thP 
atta inment of a condition of chemical equilibrium. If. 
st•condary reactions took place, they were of very small 
importance , while it had been shown that the temperature 
coeffi cient was certainly not greater tha n 1 part in 
r ,ono,ooo, a nd was probably smaller than this. Dr. 
Glazeb rook did not suggest that the s ilver voltameter 
shou ld be f!e nera lly used for measurement of current; it 
was intended as a n instrument to be used at sta nda rdising 
labora tori es . For a ll ordinarv measurc-.Jents of current a 

cell a nd a resistarl'ce would st ill be employed. 
The W eston cell involved the purifica tion of four sub­
stances, one ot which (mercurous sulpha te) was a very 
in soluble salt and very difficult of purificat ion; moreover, 
the re was a difference of opinion as to the best method 
for its preparation. If the volt were defined as a fraction 
of the E .M.F. of the Weston cell, the standard was cer­
tai nl y more concrete, but this was not very important for 
a standardising laboratory. Of between 300 a nd 400 cells 
set up a t the National Physical L aboratory 8o per cent. 
agree w'thin three or four parts in Ioo,ono; but in the 
rema inin f! 20 prr cent. the differences m av attain two in 
1o,ooo, and we do not know the reason of this. The results 
obta ined by Prof. Janet, at the Laboratoire Central, showed 
that th e permanence of the cell is fa r from certain, as the 
mean F. .M.F. o f one batch of cells dropPed six parts in 
ro,ooo in two years , and of another batch seven parts in 
10o,ooo in one year. He agreed that a n extraordinary 
concordance in the E .M.F. of W eston cell s had been 
"'ached between the Bureau of Sta ndards and the National 
PhYsical Laboratory, but it was ·requisite to obta in agree­
ment with cells made at other places, and this had not yet 
been cl one. 

Prof. Lippmann (France) was in favour of the volt as 
the second primary unit. He a{!reerl with Dr. Glazebrook 
that everybody would use the cell in practical work. He 
considt>red that the volt was an inclcpPndent unit and 
coulrl be measured absolute!v by m eans of a disr rotatinl" 
in the earth's magnetic field. Subsequently M. Gerard 
(Bele; ium) pointed out that as this method involved the 
determinAtion of the maQnetic fi eld of th e earth, it was not 
CO'"P" ra l->1e with the absolute measurement of current. 

Prof. Carha rt (U.S . A.) pointed out th at the congress of 
t88r proposed the volt as the second prima rv unit. In 
Germa ny all measurements of E.M .F. were made by 111PaPs 
r>f n standard crll and resistance, a nd to all intents :1nrl 
purposes the E .M.F. of the \\iesto:1 cell had been legalised, 
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and the s ilver vol tame ter was very rarely set up. L ord 
Kelvin at one time standardised his current balances bv 
means of the s;lver voltameter, but he abandoned it i;, 
favour of a C,e ll ami a resistance. H e (Prof. Carhart) be­
lieved the cell to be a constant and a useful standard. 
With the absolute balance at the 1'\ational Phvsical 
Laboratory the electrochemical equ iva lent of silver w<;s not 
directly determined; it was the E. M.F. of a \Veston cell 
that \Vas first fixed. He con sidered this was the correct 
way. At the Board of Trade the balance had onlv been 
compared w;th the silver voltam eter once during Hie past 
eig h t years. H e did not cons:der the agei ng of cells w 
be serious; if necessary they might be k ept for only a few 
days or a week. Cells which were set u p by unskilled 
persons shouid not be consider ,;d, as it was a prima ry 
standard which was under discussion. 

Dr. Rosa contended that the voltage of the ·weston cell 
should be defined anc! fixed ; and that, since some uncertainty 
must be permi tted in the value of i ts voltage or in the 
va lue of the electrochemical eq u iva len t of s ilver, it should 
be in the la tter, as it was infrequently used, and would 
therefo re be of minor importance. He objected to the 
si lver voltameter because it is not permanent; it only lasts 
so long as the current flows. It is not a concrete standard 
like the cell, and it is not portable . It is laborious in 
pract ice , and it determines elec tri c quantity and not current. 
R egarding the choice between Clark and W eston cells, it 
was possible that the Clark cell was the more stable. 

Dr. \Varburg thought that mercu rous sulpha te, which is 
used as the depolariser in Weston cell s, could not be well 
defi ned, a nd that many cells gave abnorm al results because 
of this. In fact , mercurous su lphate had been so much 
studied during the past three vea rs that the \Veslon cell 
o f to-day was a new one. H e agreed entirely wi th the 
views expressed by Dr. Glazebrook. 

In the further course of the the following 
table o f results for the E.'V! .F. of the 'Veston cell was 
submitted for consideration 1 

:-

E.Ai.F. of Weston N orm al Cell at 20° C. 

N f 1 B f St d d { I ·o r847 v. (first batch of cells) 
a 1ona ureau o an ar ;... 1.01853 v. (second , , ) 

National Phy;ical Laboratory ... I ·or82 v. 
L aboratoire Cen'ral d'Electricit e I 'OI87 v . 
L' · ) I ·or825 v . (first group) 

!ppm ann and Gmllet .. . I I ·or8I9 v . (second" ) 

Any uncertainty in the value of the resis tan ce in inter­
national ohms would , it was pointed out, naturally aff£ct 
these values . Ultimately the resolution in favour of the 
ampere was carried by '9 vo tes to 4· 

Considerable discussion took place o n resolution 7, 
the definition of the second pri mary unit- the ampere. 
Some of the delegates wished the ampere to be defined as 
the unvarying current depos iting si lver a t the rate of 
o-oott r8 gram per second; other delegates desired 
o-ootn8oo, that is, they wished the a mpere to be so 
de fined tha t comparisons could be m ade within one part 
in roo,ooo. The delegates from the United States, Dr. 
Weber (Switzerland}, and some others desired that the 
internat ional ampere should agree as closely as possible 
wi th the ampere ( ro-• C.G.S.). The va lues suggested were 
o·oOiti82o or o-o01 I t825. 

After some prelimina r y d iscu ssion at w hich this diver­
gence of view was m ade clear, the question o f the exact 

to be inserted in reso lut ion 7, defin ing the 
amper,; , was referred to the Technical Com mittee, and 
discussed by them at a long sitti ng. The suggestion was 
made that in the resolution the conference should be con­
tent to stop at the 8, but that in t he specification or in the 
notes a statement should be made as to the figures to 
follow the 8 in measurements of precis ion, and this was 
at fir st accep ted. When, however, an attempt was made 
to settle what these shou ld be. agreement could not 
be reached, a nd ultimately i t was arranged to report the 
var ious votes which had been taken in committee to the 
full Thus. when the conference took up the ques­
tion aga in , resolution 7, defining the ampere as the 
current depositing- o·oottt8oo gram of s ilver per second, 
was s till before them. In the discu ssion w hich ensued , 

1 To rhis tah!e must he added the rfsu lts just oblain((l l.y l\f. Pellatt 
which g"ve the 
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Or. Glaz .brook , wiw mcvcd the adoption of resolution 7, 
urged that as the object or the co111erence was to secure 
um formity of internat.onal measurements to a high degree 
of prec is ion, measurements of current to five o r six figures 
at least were wanted, and that it appeared that our units 
must be defi ned to five or six figures. \\'hi le the value 
chosen should approach the absolute C.G.S . value closely 
he did not think it essential to get as close as possible 
to thi s va lue. In the case of the ohm , oo hud been added 
to the 106· 3 em., and for consistency two more figure> 
must be added after the 8 for the electrochemical equiva­
lent of si lver. H e would prefer to add oo . If, in the 
future, it seemed possible to revert to the absol ute un its, 
the two standards m ight be changed together, but so 
loi1g as the ohm could not be ,lcfincd closely in terms of 
the C .G.S . system there was no rea l necess ity to define 
the ampere closely. 

Prof. Lippmann proposed that the interna tional ampere 
shoud be defined as being equal to the a mpere based on 
the C.G .S. system, but this proposal was not accepted. 
Mr. Trotter thought that nothing should be added after 
the 8. 

Ultimately resolution 7 was carried in its original form 
by 2 I votes to 3· 

T he quest ion was again raised when the final report was 
submitted for approval. Dr. Carhart stated that the chief 
argument which had been brought forward in favou r of 
the ampere as the second primary unit was the repro­
ducib ili ty of the silver voltameter and the concordan t results 
obtained in dete rminat ions of the electroche:ni<:al equivalent 
of si lver in different countri es. Since that di scussion, Dr. 
Rosa h ad received a cablegram from vVash ington s tat ing 
that t he value of the electrochemical equivalen t of silver 
obtained with the aid of a cur:·en t balance at the Bureau 
of S ta ndards was O·OOI u8z, agreeing very closelY with the 
last five determinations. Surely, if a ny th ing was to be 
added a fter the 8, the figures should be 20. 

The major ity of the delegates appeared to be, however, 
of op inion that the change in the equiva len t should be 
made, if at a ll, at the same tim e as the change in the 
length · of the mercury column, and in consequence thfc 
original decision of the conference was confirmed by a 
majority of 13 votes to 8, three countries not voting. 

Specifications relating to m ercu ry standards of resistance 
and to the deposition of silver were approved by the con­
ference a nd included in Schedule B, wh ile the duty of 
drawing up , as a n a ppendix to the report, a series of notes 
to the speci fi cations, and plann ing more full y the methods 
to be adopted to realise the units , was assigned to a 
scientific committee nominated by the president. 

In cases in w hich it is not desired to set up the s tandards 
provided in the r esolutions in Schedule B, the conference 
recommends the following as working methods fer the 
rea li sation of the international ohm, the in ternational 
ampere, and the international volt. 

(r) For the International Ohm. 
The use of copies , constructed of suitable m aterial and 

of su itable form and verified from time to time, of the 
in ternationa l ohm , its multiples and submultiples. 

(2) F or the International ,4m pere . 
(a) The measurement of current by the a id of a curren t 

bala nce standard ised by compa ri son with a silver volta­
meter; 

(b) The use of a Weston nor n a l cell w hose electro­
motive force has been determined in terms of the in ter­
nat ional ohm and international ampere, and of a resistance 
of known value in international ohms. 

(3 ) For the Intemational Volt. 
(a} A comparison with the difference of elec trical poten­

ti a l between the ends of a coil of r esistance of known value 
in international ohms, when carrying a current of known 
va lue in international amperes ; or 

(b) The use of a \Veston normal cell whose electro· 
motive force h as been determined in t erms of the inter· 
national ohm a nd the international ampere . 

Steps necessary to secure Uniformity of St.a11dards in the 
Future. 

The conference expressed a wish that some permanent 
s teps for secu r ing uniformity of standards in the future 
should be taken, and for such a purpose recommended thP 
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establishmen t of a permanent lntunational Comm ission fo r 
Electrical Standards. Pending the appointment of this 
commission, Lord Rayleigh nom inated a scientific com­
mittee of fifteen to advi>e as to the organisation of the 
commission and to formulate a plan to direct such work 
as may be necessary in connection with electrical standards 
all over the world. In order to facilitate this work, 
l'arious standardising laboratories will be asked to cooperate 
with the com.nission, and to carry out, if possible, such 
wat·k as it may desire. The question was discussed of 
en larging the functions of the International Conference 
on \Veights and Measures, so as to combine with it in 
future electrical conferences, and the opinion of the confer­
ence was favourable to such a combination. 

It is hoped that the scientific committee will from time 
to time modify the notes accompanying the specifications 
as may be necessary, and that this will conduce to greater 
u niformitv betwee'1 the standards of the various countries. 

ANTHROPOLOGY AT THE BRITISH 
ASSOCIATlON. 

THE n1eeting of the anthropological section of the 
British Association was amongst the most successful 

that has been held in recent vears. The address of the 
president, Prof. Ridgeway, which has been reported in 
full in NATURE, has already Jed to considerable discussion 
a nd promises to have a good effed, and the meeting, so 
happily inaugurated, has been fruitful of much good work 
As has been noticeable for some time past, papers upon 
archreological subjects were by far the most numerous. 
It is to be regretted that the communi cations in physical 
anthropology, although of exceptional interest, were 
hardly so numerous as those interested in the welfare of 
th e section would wish to see. It is to be feared th::\1 
there is a tendency among physical anthropologists to 
submit the results of their work to bodies other than the 
association-a matter for regret in view both of. the 
importance of this branch of the study of man and of the 
interest in the subject taken by the ordinary members of 
the association, as shown by the size of the audience 
usually attracted by such papers. 

The papers on physical anthropology included an 
important communic<(tion by Prof. Symington, on certain 
changes in the lateral wall of the cranium due to muscular 
development. Observations were made upon the relation 
of the temporal muscle to the skull and brain from birth 
until adult life, and it was demonstrated that at birth the 
muscle was small compared with the brain case, and that 
consequently the temporal ridge was low at this period of 
life. After birth the muscle grows more rapidly than 
the lateral area of the skull, and gradually extends upon 
it·, so that the temporal ridge reaches a much higher level 
tha n in the infant. This extension proceeds gradually, and 
is associated with that of the jaws and teeth, being in­
depende nt of that of the brain. 

In hi s paper on the significance of the so-called accessory 
('.ental masses sometimes found in the upper jaw-bones, 
Prof. Francis Dixon, from an examin at ion of a series of 
young l bo skulls, came to the conclusion tha t these masses 
do not represent the rudiments of a borted or vestigial 
molars, correspond ing to the third premolars of the 
platyrrh.ine apes, but arise as unabsorbed portions of the 
<:ccond milk molar. It is an interesting question why these 
fragments are so frequently retain ed in certain races. 

An important contribution to our knowledge of the 
Egyptian races was made by Prof. Elliot Smith in 
his paper on anthropological work in Egypt. In his 
opinion th e present population is remarkably uniform, the 
ra nge of 1·ar iation being not appreciably greater than that 
o f a ny other known race. The infusi on of negro blood is 
very small in amount, and its effect is usually slighter than 
is common!,· supposed to be the case. The negr·o influence 
is least marked in pre-dynastic times. In Nubia, which 
was open to raids from the south, there is a much 
more marked negro element, and the population of this 
d is trict may be said to be a h ybrid one . There is also 
t>\·idence of a Levantine e lement in the Delta as early as 
the time of the Pyramid builders. The Copts show the 
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least resemblance to the ancient Egyptians., owing to inter-
marriage with immigrants of their own fai th. . 

Other physical papers were one on the adult bram, by 
Prof. A. Fraser; the report of the Cretan Committee, 
which published a preliminary statement on Mr. Hawes:S 
examination of the crania; and that of the Anthropometnc 
Committee , which published a report giving the result 
of its deliberations for the last seven years. 

Another paper, by Prof. Elliot Smith, on the history of 
mummification in Egypt, may be mentioned here. After 
showin'' how in pre-dynastic times the custom of burying 
bodies ln the sand led to their preservation, the author 
suggested that the idea of preserv.ing their dead_ by 
must have occurred to the Egyptwns by observrng thrs 
phenomenon, more especially as the later custom of 
ing in cofli ns or rock-cut chambers led to the bod res ' 
dissolution. The desire was, of course, prompted by 
religious beliefs. When exactly embalming was first 
attempted there were no data to show. Although the 
earliest bodies known to have been embalmed are of the 
tenth dynasty, there is some evidence . to sh?w that the 
custom was practised by the Pyram1d burlders. The 
process of mummification reached its highest development 
under the New Empire, although under the Middle Empire 
the general technique was that which was followed for 
the succeeding two thousand years. Further stages in the 
art were follow ed by a period of rapid decline. 

An impor tant paper on Rajputs and Mahrattas was 
contributed bv Mr. Crooke, who crit icised the views of 
Sir H erbert Iii sley on the origin of these peoples . On the 
eviden_ce· of anthropometry , the R a j puts have been classed 
as I ndo-Aryans, but the evidence rather points to the con­
clusion tha t they are a status group, compounded from 
varied elements, and not an ethnical unit. The Mahrattas 
simila rly are a status group, the basis being the Dravidian 
or indigenous Kunbi tribe. It was suggested that the 
uniformity which characterises th e physical character of 
the peopl es of the Punjab might be due to sexual selec­
tion and the influence of environment, which have to some 
extent been overlooked by ethnologists. 

Dr. C. G. Scligmann gave an account of his recent 
expedition to the Veddas of Ceylon, who may be divided 
into three div-isions, Veddas, village Veddas, a nd coast 
Veddas, characterised by different sociological features. 
The coast Veddas have borrowed largely from the Tamils, 
and the village Veddas have intermarried with the Sin­
halese, but in spite of this the clan organisation of the wild 
Veddas largely remains. There is hardly any decorative 
art. Their cult of the dead has given rise to pantomimic 
dances, which are performed chiefly by men trained to 
invoke the spirits, In language the Veddas speak 
Sinhalese or Sinhalese dialects with the addition of a few 
words not obvious lv Sinhalese. 

A collection of D.inka laws, made by Captain O'Sullivan, 
was read by Mr. E. Sidney Hartland. The Dinka govern­
ment is patriarchal with male descent. An interesting 
custom is the legal fiction by which an heir is provided 
when the male line has died out. 

The papers were of a very varied 
characte r, but naturally a considerable part of the section's 
work consisted in discussing Irish antiquities, and here 
the section was at the advantage of meeting next door 
to the National Museum where the Irish collections are 
di spla yed, a nd !\fr. Coffey and Mr. Armstrong, the keeper 
a nd chief assistant of the Department of Irish Antiquities, 
were assiduous in their efforts in showing members the 
magnificent collections which are in th eir charge. The 
section, m oreover, was fortunate in hearing papers from 
both these gentlemen on subjects which they have made 
their own. 

Thus Mr. Coffey presented three papers. The first, on 
the distribution of the gold lunulae, showed that whereas 
in Ireland sixty of these characteristi c Irish ornaments had 
been found, only eighteen had been discovered in Great 
Britain and the rest of western Europe. This dist ribution 
points e ither to early raids on Ireland from the Continent 
or to an early trade for gold. The lunulae may be dated 
between 1200 ' B.C. and 1500 B.c. Another paper by Mr. 
Coffey was on the survival of La Tene ornament on some 
Celtic penannu lar brooches. These brooches may be safely 
dated at not bter than 700 A.D., as there is a complete 
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