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either (a) a characteristic absorption, consisting of one or 
more narrow · bands and depending . on the chemical · struc­
ture of the dye molecule, or (b) ·a " resonance " spectrum 
due . to colloidal particles, and much more remotely con­
nected with chemical constitution. This spectrum is ill­
defined. 

The detailed experiments whid, have led to these con­
dusions will be communicated in a paper shortly to be 
published. A word or two is desirable · in explanation of 
the .term " resonance " spectrum. By · this is denoted the 
type. of absorption exhibited by colloidal metal solutions, 
glasses, and ·certain photographically prepared films 
(F. Kirschner, Drude's Annalen, 1904, xiii., 239; Kirschner 
and -R. Zsigmondy, , ibid., 1904, xv., 573; K. Schaum and 
E. ·Schloemann, Zeit. wiss. Phot., 1907, v., 109). It is 
probable that all absorption is due to resonance, no .doubt, 
and h·ence the narrow-band type (a), but in this case the 
resonators would be the molecules or the contained 
electrons, whereas in case (b) the resonance of larger 
aggregates is the cause of_ the absorption. 

The investigation is to be continued, but a striking case 
was found in orte of the pinacyanols, a class of dyes 
recently introduced as photographic sensitisers. This dye 
gives in aqueous solution a flattish, ill-defined absorption, 
the solution showing all the characteristics of a colloidal 
solution. In alcohol and organic · solvents the absorption 
was of a narrow-band type, entirely different, and this 
spectmm 111as also obtained by heating the aqueous solu­
tion to boiling point. The behaviour was quite analogous 
to that of starch, which gives crystalloid solutions at the 
boiling point. S. E. SHEPPARD. 

Phys. Institute, Marburg a. L. 

The Convection Explanation of Electrolysis. 

AT 1'·. u of a recent text-book entitled " _Electro­
chemistry," by Prof. R. A. Lehfeldt, the author mentions 
the conveCtion explanation of electrolysis, and states that 
" Faraday was sufficiently impressed with it to form the 
hypothesis of ions, i.e. of charged particles in the liquid 
travelling under the action of the. electric force.'' 

So far from being impressed favourably by this " explan­
ation," Faraday considered it might have a " dangerous 
influence " ·and " do great injury to science by contracting 
and limiting . the views of those engaged in pursuing it." 
He therefore constructed his terminology of electrolysis 
specially to get clear away from this " explanation." 

Again, Faraday did not form a " hypothesis of ions as 
particles." The· word ion refers to the nature of the sub­

evolved at the electrode, not its dimensions. The 
ion· of Faraday might weigh an ounce or a ton. 

The opinions which the modesty of the great observer 
permitted him to express may be ·found in the seventh 
series of his " Experimental . Researches." To attribute 
to him, for any purpose, other opinions absolutely alien to 
these is, · I · submit, either scientifically reprehensible or 
grossly careless. J. BROWN. 

Belfast, August 18. 

CLASSJ'FICATION OF PORTRAITS. 

betical order, and to define facial peculiarities with 
greater exactness than might have been expected. 

The individuality of a portrait liP.s more ·in the 
relative positions of six cardinal features (see the 
figures below) than in the shapes of the lines that 
connect them, so long as the general character of the 
connecting lines is roughly indicated. A few standard_ 
types, perhaps ten in all (though I prefer to use more), 
represent as many concave, convex, and sinuous varie­
ties of ·outline, ·between each specified pair of the 
six cardinal points, as need to be noted. I may recur 
to this · in a future letter. 

This will be apparent -to the reader's satisfaction if 
he compares portraits under unfavourable conditions, 
as through a blurring medium, or out of focus; or, 
again, if he substitutes connecting links. that differ 
somewhat from the true ones. Consequently my first 
endeavour was to define accurately six points that 
should severally be good representatives of the six 
cardinal features in the outline. Those features the 
limits of which are vague are expressed by italic letters 
in Fig. 2, and their representative points by the same 
letters in capitals in Fig.· 3· The features are these :­
c; the tip of the chin; ·z, the lower, and tt, the upper 
lip; . m, the hollow between the upper lip and the 
nose; n, the tip of the nose; f, the hollow between the 
nose and the brow. In order to find their respective 
representative points, -proceed as shown in Fig. 2, by 
drawing (upon tracing paper) a tangent, YY, to both 
c and f. Then draw a short tangent to. n parallel to 
YY (accideptally omitted in the Fig.). A tangent to 
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both c and n intersects the first of these lines at 
C and the second at N, and determines them. A line 
drawn from N tangential to f determines F. Thus 
the fundamental triangle CNF is obtained, in which 
YCFY is used as the axis of Y, and the length of 
CF (divided into wo equal parts, here called " cents") 
determines the scale of measurement. In the life-
sized portrait of an adult, 1 cent may be regarded 
as roughly equivalent to 1! mm. -or to 1j2oth of an 
inch. M, and consequently the CMN, is de­
termined by the intersection of one line drawn from 

of various kinds that I have made C with another from N, botq .to m. -U and L 
define the facial peculiarities of persons, lie at the intersections of fangents in either 

farn.i.Hes, and races by means of measurement led to case, parallel to X and CN respectively. They require 
the following results that seem worthy of publication. less attention than the preceding letters, because u 
The most elementary form of portrait will alone be and l are usually small. 
considered here,- namely, the outline of the face from The positions of the six cardinal points may be 
brow .to chin, as in a shadow or in a silhouette. It expressed in either of two ways--(1) as in Fig. 3, by 
contains no sharply defined points whence measure- rectangular coordinates, YCY being the axis. in Y, 
ments may be taken, but artificial ones can be deter- and XCX perpendicular to it, the axis iP. X. Or 
mined · with. fair 'precision a:t the intersections (z) as in Fig. 4, by triangulation. Here an addi­
of tangents to specified - curves. It will be shown tionalline, NP, drawn perpendicularly from N toYCY, 
that it is easy to "lexiconise " portraits by ar- is convenient. I have compared both of these methods, 
rangirig ·the measurements · between a few pairs of and found each to have its advantages and disadvan­
these points in numeri<:al order, on the same principle I tages, depending on many variable causes, of which 
that words are lexiconised in dictionaries in alpha- the scale of the portrait is one and the available in 
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strument is another, and am inclined on the whole to 
12refer the metJ:Iod of • • 

In my expenments I have ch1efly used the s1de-v1ew 
portraits by George Vance; R.A., of his distinguished 
contemporaries, published in 1809 (z vols., folio, 
Longmans), which yielded sixty-eight pure profiles of 
about one-third the natural size. I lexiconised these 
in respect to the measures (entered to the nearest 
cent) of the two coordinates of N and M respectively 
(4 measures in all), and found, first, that no two of 
the numerical formulre were the same, and, secondly, 
that .in two-thirds of them the smallest difference 
between the most nearlv resembling pairs was 3 cents 
in one or more of the 'four measures. This conspic­
nous difference, equivalent to between r f6th and 1j7th 
of an inch in a portrait of the natural size, could never 
be due to the inherent imperfection of the art of 
measurement, but to some gross blunder. It follows 
that the collection of sixty-eight portraits was lexicon­
ised with remarkable precision. The data were in'­
sufficient to enable me to speak with much assurance 
of the gain that would accrue from taking L and U 
into additional account, but their correlations with C, 
M N and F, seeming to be very small, the gain ought 
to'be 'great. I am to underra te thi_s gain con­
siderably, and to allow only fifteen-fold for It. On th:'lt 
basis a collection of 10oo profiles from brow to chm 
could be lexiconised and searched with great ease. In 
6u7 cases each portrait would have a clearly distinc­
tive formula; in the remaining 331 there would be 
daubtful duplicates, . and even triplicates, just as in 
any list of the names of 1000 British persons there 
would be more than one Smith. 

In the report of a committee appointed by the 
!:iecretary of State in 18q4 (C. - 7263, price 10d.) to 
inquire into the best means' available for identifying 
habitual criminals, the following remark appears on 
p. IS :-"An enormous amount of time is spent in 
examining the books of photographs. It will be seen 
from the figures furnished by Chief Inspector Neave 
that on Ma rch I last twenty-one officers searched for 
twenty-seven prisoners-the -total time spent being 57! 
hours-and made seven identifications. This was an 
average of more than two hours for each prisoner 
sought for, and more than eight hours for each 
'identification." A similar search in a lexicon of por­
traits of the same size would occupy apparently fewer 
minutes than the above occupied hours. 

I W'ill go no further now into the results of my 
experiments than to say that I have applied the above 
method to portraits of persons of very different races, 
and have thus far found it efficient in all of them. 

FRANCIS GALTON. 

WE!'GHTS AND ME.4SURES REGULATIONS. 

T HE new regulations, which came into force on 
_ October 1, apply on I to weights, measures, . and 
weighing instrum u for the purposes of trade. 
Thev are in so ec rather less stringent than 
the raft iss ed by the Board of Trade 
in Au . , . 6, a review of which appeared in these 
colum last year. 

There are but few points of scientific interest in the 
J. II'J' some cases brevity is very desir.lble. and may be obtained by regard­

ing·only the limits within which the variability of .each link most commof!lY 
occurs and by diViding the interval bet.ween those limits. into 8 equal parts. 
Then o would signify all measures. below the lower Hr:rut, and 9 above 
the upper· One.· Tlie range of the rectangular · toordmates to N and M 
wirhin the limits above explained varies between 12 and cents, so the 
Value Or each of the eight ·equal parts will vary from t! to 2! cents 
to the coordinate in t..J.uestion. These u oarts '.' are· more· su,itable for classi­
fication than cents, which are too smaU to be quite trustworthy. But . I 
.Wi11 not go further here into this question than to add that the,S rectangular 
coordinates of M, N, L and, U can be de<cribed in this way by on!y 8 
figures0 and connecting outline•· CL, LU, UM,. MN, NF by ,s (<>r say 
10) more,· that a portrait can be expressed (!'ay be 'telegraphed) in a rui:le 
but'reeognisable form by only 13 (or 18) figure•. 
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regulations. Specific instructions as to temperature 
are now given for the first time to inspectors of 
weights and measures. Measures of length are to be 
verified by comparison with a local standard at or 
near the normal · temperature, which is 6z° F. for im­
perial measures. For imperial measures of capacity 
the standard temperature of their water contents is 
also 62° F. ; for metric measures of capacity it is 
4° G.; but metric measures graduated at IS° C. or 
6o° F. may also be verified for chemical or pharma­
ceutical purposes, or for volumetric estimations. 
Measures marked with the temperature at which they 
are graduated must be tested against measures 
standardised at the same temperature. An apothe­
caries' me.asure, marked with equivalents in weight, 
is permitted, provided that the words "of water" 
are marked on it in addition to the denomination. 

Certain restrictions are placed upon the weighing 
instruments to be used by dealers in precious metals 
or precious stones, retail chemists or druggists, and 
silk merchants. These traders are permitted to use 
three kinds of weighing instruments, the first kind 
being chemical and assay balances provided with means 
for reljeving all the bearings and knife edges, the 
second being beam scales of a lower order of sensitive­
ness and accuracy, which must be marked " Cla.ss 
B," and the third being instruments other than beam 
scales which satisfy the requirements for Class B. 
The first and third of these types of instruments are 
not to be marked with a " class." 

The requirements of Nos. 69 and 78 of the regu­
lations, prohibiting adjusting contrivances which are 
not permanently fixed to the weighing in!!trument, 
will render some kinds of analytical and assay balances 
ineligible for official stamping in the future. Traders 
who use such balances should be careful not to keep 
them upon their trade premises if unstamped, otherwise 
they m ay be liable to forfeiture if they come under 
the notice of an· inspector of weights and measures. 

Counter weighing machines of the " accelerating" 
type are prohibited by the regulations. . It is often 
difficult to distinguish between a vibrating and an 
accelerating instrument, especially when these are 
sluggish or have ,been in use for some time. The re­
quirement prescribed in No. 68 of the regulations 
that the machine shall balance when unloaded will, 
however, be sufficient in general to determine this 
point. 'When the machine is unloaded, if either of the 
pans be l?ressed down and then released, the beam 
will be sefin oscillation about its horizontal balancing 
position, if the instrument is of the vibrating type; 
but if the instrument is accelerating, it will be found 
that one or .other of the pans when pressed down will 
remain down, and the beam, failing to oscillate, will 
rest out of balance. 

Spring balances are somewhat rigorously dealt with, 
but, on ·the whole, the Board of Trade has taken a 
fairly lenient view with respect to these instruments 
in permitting them to be used for ordinary trade, rather 
than restricting their use to such purposes as the 
weighing of postal parcels and passengers' luggage, 
as is the case on the Continent. 

Weights, measures, and instruments at present 
stamped and in use, but which_ do comply with tJ:te 
new regulations, may be contmued m use for certam 
prescribed periods, and, with the exception of a: parti­
cular type of spring balance, may be re-stamped from 
time to time. 

Appendix 2 contains a useful list of a,U the de­
nominations of weights and whtch are 
present legal in this count!l'- It. wtll be seen from thts 
list that' weights of i gram, wh1ch are frequently em­
ployed oy chemists in compounding drugs, are not 
legal for use in trade. 
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