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ovules of Conifers to be proved by the anatomical structures of 
the organs on which they rest. He says that, as in normal 
Dicotyledons, the ovules are developed from, and continuous 
with, the margins of carpellary leaves, but these carpellary 
leaves are open, variously or imperfectly developed, and consti
tute solitary leaves on a secondary branch in the axil of the sub
tendincr bract, this secondary branch being arrested in its develop
ment, "'and the carpellary leaf facing the bract ; the paper is 
illustrated by a large number of diagrams. These two Memoirs, 
published simultaneously at St. Petersburg and at Paris, con
tain of course no reference to each other. How far each author 
may or may not have proved his case, I cannot now take upon 
myself to inquire into. Neither of them appears to have had any 
knowledge of the views of Professor Oliver, who in his review 
of Hooker's Memoir on Weiwitschia (Nat. Hist. Review, 1863) 
suggests the analogy of the disputed organ with the axial de
velopments known under the name of floral discs. Both writers, 
however, confirm the anomalous structure of the flower in this 
great class of plants, and the position of the plants themselves 
in many respects intermediate between the higher Cryptogams 
and Dicotyledons, their connection with the former being clearly 
shown by the researches of Carruthers and other palreontologists, 
and with Dicotyledons through Wdwitschia by Hooker in his 
above-mentioned Memoir. 

Teratology is a subject which has again risen into importance, 
as aiding in the history of the variations worked upon by natural 
selection in the formation of species. There had always been 
a tendency to attribute monsters and prodigies, whether in the 
organic or the inorganic world, to an infraction of the laws by 
which natural phenomena are regulated, by the intermediate inter
position ad !we of a supreme will for temporary motives inscrut
able to man, in which all that the man of science was called 
upon to do was to establish their authenticity, and detail their 
abnormities. This, however, was considered by D'Alembert as 
sufficient to constitute Teratology as one of the great branches 
of Natural History taken in its most sense; for in 
his once celebrated "Systeme Figure des Connaissance 
Humaines," Histoire Naturelle has three great branches
Uniformite de Ia Nature, or the study of the laws which govern 
the organic or inorganic world, terrestrial and celestial ; Ecarts 
tie Ia Nature, the science of prodigies and monsters ; and 
Usages de la /'lature, or arts and manufactures. Jeremy Ben
tham, in his "Essay on Nomenclature and Classification," of 
which I published a French edition now nearly half a cen
tury since, ,strongly criticised such a classification, "by which 
a middle-sized man is placed in one niche, a tail man and a 
short man together in another." * Mr. Galton however, in 
his recently published interesting researches on Hereditary 
Genius, shows us, after Quetelet, that even in this respect 
the laws which govern the deviations from the average height 
of man, both above and below that average, are uniform 
under similar conditions, and may well be studied together. 

We may not, indeed, with D'Alembert, combine the history 
of animal and vegetable monstrosities with that of mineral 
monsters and celestial prodigies (whatever these may be) ; but 
the course which Biology has taken in the last few years has 
shown the necessity of accurately investigating in each branch 
all observed departures from what appears to be the ordinary 
course, before the real laws of that ordinary course can be 
ascertained. A work, therefore, in which these observed aber
rations are carefully collected, tested, and methodised, cannot 
fail to be of great use to the physiologist, and such a work 
with regard to plants, the want of which, brought down to 
the present state of the science, I alluded to in my Address 
of 1864, has now been provided for us by Dr. Masters, in 
his "Vegetable Teratology,''- a work which we should 
especially like to see deposited in local libraries at home and 
abroad, to which observers resident in the country could have 
ready access. Monstrosities or deviations from the ordinary 
forms in plants are comparatively rare and evanescent ; they 
can be best observed in their fresh state, and often require 
watching in the course of their development. Country resi-, 
dents have the best means of doing so, and to them it is very 
important to have a systematic work at hand by which they 
can ascertain whether the aberration they have met with is one 
well known or of frequent occurrence, or whether it presents 
any new feature, adding another item to our store of data, and 
therefore requiring closer observation and accurate record. 

* F:ssay on-NomPndatul'e :1nrl or Chresstomathia, partii. 
1817, p. :157, French Edition, 1823, p. 48. 

In making use, however, of Teratology in explanation of 
structure and affinities, great care is required. It is not every one 
who can handle these phenomena with the tact of a Darwin. 
In the course of my systematic labours I have met with several 
instances where teratologists have been led into conclusions which 
have proved to be far wide of the truth, owing to their having 
confined themselves to teratology to the neglect of homology and 
organogeny. This importance of teratological facts to the 
physiologist who is able duly to appreciate their bearing, and the 
discredit cast on their study owing to their misuse in hasty and 
incautious speculations, are alluded to in Dr. Masters's Intro
duction. But beyond some explanations of causes suggested by 
the bringing together a series of facts showing a physiological 
connection with each other, and with more normal formations, he 
enters little into the varions questions the solution of which has 
been more or Jess attempted by the aid of teratology. These 
questions, indeed, could not have been discussed without fully 
working out on each occasion normal organogeny, development, 
and homology, and thus leading him far beyond the object of 
the present work, which was to present to the future physiologist 
such a digested record of facts as should best show their relative 
bearing to each other, to normal conditions, and to any observed 
causes of disturbance. This object appears to have been well 
fulfilled, and the method adopted by the author probably the best 
suited to the purpose. A classification, founded upon the nature 
of the causes inducing the several changes, might, indeed, as he 
observes, have been theoretically the best, but is wholly imprac
ticable until these causes shall have been satisfactorily ascer
tained. For the inquiry into these causes this teratological digest 
supplies a record of one class of facts, a necessary one, but only 
one of many classes on which it must be founded. 

G. BENTHAM 

SCIENTIFIC SERIALS 
7ournal of the Chmucal Society, April 1870. This number 

contains a "Note on some Reactions of Alcohols," by Mr. E. 
T. Chapman. The author finds that on distilling with caustic soda 
a mixture of the rotating and non· rotatmg amylic alcohols to 
dryness, the distillate contains a larger proportion of the rotating 
alcohol than the original liquid ; and, on adding water to the 
residue of sadie amy late and distilling the alcohol which passes 
over with the water is almost free from the rotating variety. A 
repetition of the process renders it quite pure. He also finds 
that repeated treatment of the rotating alcohol by caustic soda 
converts it into the non-rotating, On treating amy lie alcohol to 
which about 2t per cent. of water was added with a quantity 
of sodium just sufficient to decompose the water, and distilling, 
water first passed over, followed by amy lie alcohol; sadie 
amylate almost free from caustic soda remaining in the retort ; 
showing that the sodium replaces the hydrogen of the alcohol in 
preference to that of the water. Again, on distilling a solution 
of caustic soda in amylic alcohol, water passed over with the 
alcohol, the residue being sadie amylate.-" Note on the 
Organic Matter contained in Air," by Mr. E. T. Chapman. 
Several methods were tried for collecting the organic 
matter from the air before estimating its quantity. Passing 
the air through water in a Liebig's potash apparatus, or 
even in a tube with twenty-five bulbs, did not fix the whole of 
the organic matters. Cotton wool and gun-cotton failed on 
account of their invariably containing nitrogenous bodies, which 
vitiated the results ; the condensation of steam in the air and 
washing with fine spray were better, but not satisfactory. Filter
ing the air through asbestos paper succeeded very well, but the 
asbestos was difficult to manage. The process finally adopted 
was to pass 100 litres of air through a quantity of finely 
powdered and moistened pumice stone, placed on a piece of 
wire gauze, fixed on the wide end of a funnel; distilling the 
pumice with dilute potassic hydrate and potassic permanganate, 
and determining the quantity of ammonia in the distillate by 
Nessler's test. In crowded rooms and near an untrapped sink, 
the air was found to contain organic bases as well as ammonia. 
IOO litres of air from crowded rooms contained quantities of 
nitrogenous substances, producing from o·oz to o·35 milli· 
grammes of ammonia.-Then follows a lecture by Dr. Glad· 
stone on" Refraction equivalents," which has already been noticed 
in these columns. The number concludes with a long paper 
by Dr. Thudichum on "Kryptophanic acid, the normal free acid 
of Human Urine." From the analysis of the salts it appears to 
be a dioasic acid of the formula C5 H 9 N 0 5 or a tetrabasic 
acid containing C10 H 18 N 2 01o· 
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The May number of the ')'ournal of the Chemical Society opens 
with an important paper by Mr. vV. H. Perkin on " Artificial 
Alizarin." He first gives a sketch of the notions entertained by 
chemists as to the composition and relations of this important 
colouring matter prior to the investigations of Messrs. Graebe 
and Liebermann. These chemists showed that by treating 
alizarin cbtained from madder with powdered zinc, a hydrocarbon 
was produced of the composition C14 H 10 and possessing all the 
properties of the anthracene of coal tar. By oxidising anthracene 
it is converteu into anthraquinone C14 H 8 0 2 ; by the action of 
bromine dibromanthraquinone C 14 H 6 Br2 0 2 is produced, and 
by subsequent treatment with potassic hydrate at a high tempe
rature, an alkaline solution of alizarin C14 H 8 0 4 is obtained
being the first instance of the artificial formation of a natural 
colouring matter. Mr. ;Perkin, in England, and Messrs. Caro, 
Graebe, and Liebermann, in Germany, have succeeded in 
obtainina the alizarin without the use of bromine. This may be 
effected by treating the anthraquinone with strong sulphuric acid, 
when disulphanthraquinonic acid C14 H 6 0 2 (HS03)s is formed, 
and this, when digested with potassic hydrate at 180, gives rise 
to potassic sulphate and the potash compound of alizarin. The 
alizarin prepared from anthracene is identical with that extracted 
from madder. It has the same appearance, behaves in the same 
manner with reagents, produces the same effects in the dye bath, 
and exhibits the same absorption bands when examined spectro
scopically. Two patterns dyed with artificial alizarin accompany 
the paper.--The second;paper is by Mr. John Hunter, and con
tains some "Analyses of Deep Sea Water, and of some Ooze 
from the bottom of the Atlantic," collected during the expedition 
of H. Ivi.S. Porcupine.-We then have a paper by Dr. Gladstone, 
on the "Refraction Equivalents of Aromatic Hydrocarbons and 
their Derivatives," being a continuation of the subject of the lec
ture reported in the previous number. T. Bolas .c. 
E. Groves have experimented on the preparatiOn of bromoptcnn. 
They give exact directions for the preparation of this substance 
by acting on picric acid with bromide: lime, a ana.lo
gous to bleaching powder. Bromoptcnn has a vety !ugh specific 
gravity, 2 ·Su at I2·5oC: The. authors that they 
have obtained the carbomc bromtde CBr4 by actmg on bromo
picrin with powerful bromin":ti?g agents.-The concluding paper 
is by Prof. How, en an "Actdtfied Water from the Coal.field of 
Stellarton, Nova Scotia." This water was found to be distinctly 
acid, in consequence of its containing a considerable. quantit:r of 
free sulphuric acid, probably produced from the Iron pyntes 
present in the coal strata. 

SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, May 19.--" On the Cause and Theoretic 
Value of the Resistance of Flexure in Beams." By W. H. 
Barlow, F.R.S. . . . 

The author to hts prevwus papers, read m 1855 and 1857, 
wherein he described experiments showing the existence of an 
element of strength in beams, which varied with the degree of 
flexure, and acts, in addition to the resistance of tension and 
compression of the longitudinal fibres. It was pointed oul that 
the ratio of the actual strength of sohd rectangular beams to the 
strength, as compnted by the theory of Leibnitz is, in cast iron, 
as about 2! to I ; in wrought iron as I* and I f to I ; and m 
steel as It and If to 1. The theory of Leibnitz assumes a beam 
to composed of longitudinal fibres only, contiguous, hut. 
connected, and exercising no mutual lateral actiOn. But It IS 
remarked that a beam so constituted would possess no power to 
resist transverse stress, and wonlcl only have the properties of a 
rope. Cast iron and steel. no actu.al fibre, and. wrought 
iron (although some quahttes are fibrous) IS able to restst stram 
nearly equally in any The idea of f1bre is 
as facilitating investigatiOn ; hut the word fibre, as apphed to a 
homoo-eneo·.1 elastic solid, must not be understood as meamng 

of the material. In effect it represents lines of direc
tion in which the· action of forces can be ascertained and measured, 
for in torsion-shearing and '' diformatiolt" the fibres are 
treated by former writers as being at t.he angle of 45°, .because it 
has been shown that the diagonal res1stances have the1r greatest 
manifestation at that angle. Elastic solids being admitted to 
possess powers of resistance in the direction of .the 
attention is called to omission of the effect of res1stance Ill the 
theory of be<(ms, The author then states, as the result of his in-

that compression and extension of the diagonal fibres 
constltute an element of strength equal to that of the longitudinal 
fibres, and that flexure is the consequence of the relative exten
sions and compressions in the direct and diagonal fibres, arising 
out of the amount, position, and direction of applied forces. 
Pursuing the subject, it is shown that certain normal relations 
subsist between the strains of direct fibres and their relative dia
gonals, evenly distributed strain being that in which the strain:in 
the direct fibres is accompanied by half the amount of strain in 
the relative diagonal fibres. Any disturbance of this relation in
dicates the presence of another force. Thus tensile forces applied 
at right a11gles to compressive forces of eqnal amount, produce 
no strain in the diagonals. But if forces applied at right angles 
to each other are both tensile, or both compressive, the strain in 
the diagonal is as great as that in the direct fibres. It is also 
pointed out that in a given fibre a, b, c, the point may be moved 
with regard to a and c, thus producing plus and minus strains in 
the same fibre. Treating a solid as being made up of a series of 
laminre, and showing that every change of figure can be repre
sented by the variation in length of the diagonals, taken in con
nection with those of the direct fibres, the author proceeds to 
trace the effects of the application of tensile and compressive 
forces acting longitudinally on either side of the neutral plane, 
and shows that curvatnre is the result of the relation between the 
strains in direct fibres and those in the diagonals. The opera
tion of a single tensile force applied along one side of the plate 
and a transverse stress are likewise traced out, and the conditions 
of "elastic equilibrium " referred to. The amount of resistance 
offered by the diagonal fibres is shown as follows :-

n 

c 

a, b, c, d represents a portion of a Learn strained by transverse 
forces into the circular curve a, e. Two resistances arise. 1. 
That due to the extension and compression of the longitudinal 
fibres produced by the rotation of b, d about the neutral axis, 
which is the resistance considered in the theory of Leibnitz. 2. 
That due to the extension and compression of the diagonal fibres, 
caused by the deformation of the square a, b, c, d into the figure 
a, lz, o, c, which is the resistance of flexure. It is then shown 
that in a solid rectangular beam, the second resistance is equal to 
the first, and that both resistances act independently, and conse
quently that the true theoretic resistance of a solid rectangular 
beam is exactly twice that arrived at by the theory of Leibnitz. 
The strength so computed is in general accordance with the 
results of experiments in cast iron, wrought iron, steel, and other 
materials, the maximum strength being found in cast iron, which 
is one-eighth above, and the minimum in glass, which is one
fourth below the calculated strength. The author considers this 
treatment of the subject as arising necessarily out of Dr. Hook's 
law "ut tensio sic vis," and that it is in effect completing the 
application of those principles which are only partially applied 
by Leibnitz. The paper concludes with some practical illustra
tions (accompanied by photographs) of the effect of diagonal 
action. The appendix contains the results of experiments on the 
tensile, compressive, and transverse resistances of steel. 

"On some Elementary Principles in Animal Mechanics.
No. IV. On the difference between a Hand and a Foot, as 
shown by their Flexor Tendons. " By the Rev. Samuel 
Haughton, M.D. Dubl., D.C.L. Oxon, Fellow of Trinity 
College, Dnblin. 

The fore feet of vertebrate animals are often used merely as 
organs of locomotion, like the hind feet ; and in the higher 
mammals they are more or less '' cephalised," or appropriated as 
hands to the use of the brain. The proper use of a hand when 
thus specialised in its action, is to grasp objects ; while the 
proper use of a foot is to propel the animal forward by the inter
vention of the ground, In tl<e case of the hand, the i!exor 
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