
f l p  (R), g]. Hence it follows that the evolution 
itself is a function (I?) of the reproductive force 
and the social force of gravitation, E =F (R, g). 
In consequence of this we may say, conversely, 
R = W (E,g), where 9expresses the function repre- 
sented by R." The last of these equations is 
marked 111,being the third and last of the great 
formulas arrived at by Mr. Nossig. 

We cannot take leave of Mr. Nossig without an 
apology to our readers for having given him so 
much space ; but our defence is tn  ofold. In the 
first place, it seemed worth while to stiginatize 
even so worthless a production when it had been 
accorded forty pages of space in Kosmos; and, 
secondly, although Nossig's childisll endeavors at 
theory-making serve to expose his incapacity for 
scientific thought, his criticislns are not unfair 
specimens of a large part of anti-3falthus lit- 
erature. 

In speaking of Mr. Bonar's book there is less 
occasion for criticism than for description. It is 
not intended as an original contribution to the 
discussion, but as an account of the discussion a5 
it has actually taken place; though, to be sme, 
there are not wanting passages in which the 
author gives his own judgment upon the merits of 
rival arguments. He narrates how Malthus' first 
essay on population arose out of debates between 
Malthus and his father on the opinions of \TTilliam 
C*od\vin, and shows how the imprepsion produced 
by this first essay decided the bent of its author's 
life, and how the second essay, published five 
years later (in 1803),differed from the first through 
being the embodiment of extensive personal ob- 
servation as well as reading and reflection. This 
is followed by a detailed account of the larger es- 
say, so far as it relates immediately to the ques- 
tion of population in a narrow sense ; and after 
this we have a summary of illalthus' views on 
the greatest economic questions, not only as they 
appeared in his great essay, but also as he pre- 
sented them in his other works. We shall not 
attempt to give a summary of a tummary. but it 
may be worth while to direct attention to one or 
two points wllich will perhaps be snrprising to 
those who fancy that humanity and moderation 
are a new thing in political economists. To such 
men it may sound strange to hear that "to llal- 
thus the discovery of truth mas less important 
than the improveinent of society. When an eco- 
nomical truth could not be made a means of im-
provement, he seems to have lost interest in it." 
Nor will they be less surprised to learn that he 
had " the virtue of refusing to join the econonlical 
Phalisees, who would not admit the elasticity of 
economic laws, lest they should discredit their 
science." And though it is the followers of 

Ricardo whom Mr. Bonar here designates as the 
economical Pharisees, one may profitably ponder 
the words which Mr. Bonar quotes from a letter 
written by Ricardo to Malthus : '' Our differ- 
ences may, in some respects, I think, be ascribed 
to your considering my book as more practical 
than I intended it to be. My object was to 
elucidate principles ; and to do this I imagined 
strong cases, that I might show tlle operation of 
these principles." The illisfortune of the matter 
is not that the critics, but that the followers, of 
Ricardo imagined his book to be 'more practical 
than he intended ;' and thus it has happened that 
economists of the present generation, finding as 
the most conspicuous effect of Ricardian teaching 
tlle prevalence of certain practical dogmas, have 
thought that in exposing the untenableness of 
these dogmas they were overthrowing the scien- 
tific inetllod on which the theory of political 
economy had been built up. 

The last three chapters of Jlr. Bonar's book are 
dex-oted respecti1 ely to llalthus' views in moral 
and political philosophy, to 'the critics,' and to 
the biography of Malthus. The chapter on the 
critics is one of the most interesting in tlle book. 
The whole work shows evidence of the most 
minute and painstaking study : in fact, it would, 
we are convinced, have been decidedly more useful 
had the author not been quite so well informed as to 
the exact changes made in successive editions, and 
liad he omitted many details wllich were neces- 
sary in the time of ilfalthus, but which are with- 
out interest now. The book might, without loss, 
have been greatly abridged ; and, as the main ser- 
vice it will render is to make &laltllus more readily 
accessible, this would have been an important iin- 
prorement. 

TZTE FORMS OE' SHlPS F O R  WAR AArD 
E'OR PEACE'. 

AMONGa collection of very valuable papers 
recently published by the British institution of 
civil engineers, is a report of a lecture of excep-
tional value by the great nalal architect, Sir 
Edward J. Reed. The address was a slrort one, 
but very comprehensive. The speaker begins by 
comparing the conditions affecting the long and 
the short ship of equal weight-carrying power, 
showing that the character of tlle work for which 
the vessel is intended, and even the nature of the 
material of wllicll its hull is composed, are cir- 
cumstances affecting the foiin of inaxinluni 
efficiency. The long ship of small wave-making 
action, but of great friction-producing power, is 
shown to be best for the case of light hull and 
heavy loading : the short, broad vessel, on the 



other hand, ib best for tlle case of the heavily 
plated, lightly loaded ship. The Ireax i t r  the armor, 
the shorter and bloader, lnoportionately, 11lust he 
thehull chosen to clothe best woilr. The fact that 
the shorter anct broader, though for a glrTen dis- 
placement the lighter, ship demallcls greater 
engine-power, brings anotller conlplication into 
the probleni ; and it is for the naval aicllitect and 
engixeer to seelr the for111 T\ hich, on the whole, 
\I ill he best for 111s puryose. On tl.e I\ hole, it is 
found that, for war-vessels, the. henxiel the armor 
to be carried, the fuller the folm to be chosen : 
in other words. the T alue of a shij, for I)urpoces oi 
mar 1s not to be judged at  all by the magnitude 
of the so-called ' constant of performance ' (tube 
of the speed, nlultipliecl by tlle two-thirds pan er 
of tlle displacement, divided by the indicated 
horse-power). A ship with a high coefficiellt may 
be a very bad T essel for war pulpoies, even though 
easily propellecl through tlle water. This is a very 
iinportaat principle in naval architecture, and is 
the more to be kept in view froin the fact that 
it has been customary for niany years to judge the 
valae of a design by the magnitude of this con- 
stant or some sinlilar quantity. The application 
of a correct method of coinpariso~l sllows the 
Belerophon, a short ship of 300 feet length, to be 
superior as a mar-vessel to the Minotaur, -a shi1-1 
of 400 feet length, and of much finer forill. The 
smaller ship was 'handier,' attained the sallie 
speed, carried an ccjual battery better protected, 
had the same engine-power, and cost less than 
three-quarters as inuch as the larger. But her 
coefficient was about 15 per cent lower. This 
con~parison effected a revolution in the naval 
design of Great Britain. The later iron-clads are 
built ~ v i t h  a length only about five tiines tlle 
breadth, though steaining 16 and 17 Imots. 

I t  is found, on carrying out the investigatioil, 
that the short, broad ship, which should be given, 
nevertheless, fine ' entrance' and ' run,' may often 
be subject to less resistance than a rival oraft of 
greater length and less beam. This was shown by 
Froude's experiments on tlle Ajax and a rival form. 
The magnitude and position of the 'bovv wave ' 
relative to the stern of the ship is one of the inl- 
portant modifying conditions. Should that wave 
take the right position, the resistance may be 
lnuch less than where it conles in the wrong place. 
The action of the screw, in relieving the pressure 
of the water uncler tllc stern, is another serious 
coasideration. Froude found, that, if it could be 
placed one-fourth or one-third the ship's beain 
from the stern of the vessel, the resistance to 
propulsion would be very mucll decreased. The 
introduction of a lengthened middle body may 
or rnny not aid : but no pril~ciple or forniula 
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has yet been fo~uld to determine what the effect 
will be. 

Of the three principal eleinents of resistance, 
tllr friction of the skin of the ship, the wave-mak- 
ing eflect, the eddy resistance, the first is usually 
the greatest. In  very fast vessels the second and 
third rnay approximate to equality with the first. 
At low speeds the friction may be nine-tenths 
the total : at  lligll speeds. such as n o ~ v  are becom- 
ing colnlnon, the friut~onal resistante ]nay become 
as low as one-half the total. Coinparing war- 
veiscls, it is seen that fine-lined ships having thick 
armor would require to be or enorlnous length, 
size, cost, and power, while the same offensile and 
clefellsire power nyay be obtained in full-lined 
ships at  much less sacrifice of  all desirable qnali- 
ties. 

No insuperable obstacles exist to-day to tlle 
prodnction of armored war-vessels capable of 
defying a11 the or~lnaace of the world, and of 
carrying their o1xT11 ariilalnent a t  a speed of 18 or 
80 knots into the w,:ters of any enemy. The cost 
of such vessels has become so g ~ e a t ,  however, that 
progress in this direction has apparently nearly or 
q u ~ t e  ceased for the present. The engineer and 
naval architect is prepared to do his part of the 
work whenever the nation shall call upon him. 

This was the closing lecture of a course cover- 
ing tlle general subject of llydroinecl~anics, and 
was considered a very fitting final address. 

JIEDICA L il1ISSIOKARIT WORIL' IN CHINA. 

IN1881 Dr. Elizabeth Reifsnyder graduated in 
medicine from ihe lTTornan's nledical college of 
Pennsylrania. T\vo years afterward she went as 
a lneilical mibsionary to Shanghai, where she is in 
charge of a new and handsome hospital. On Oct. 
25, 1884, she performed the first ovariotonly ever 
done in northern China. The subject XT as thirty- 
one years of age, and travelled about five hundred 
iniles to see Dr. Reifsnyder. The tumor weighed 
thirty-three pounds, and eleven days after the 
operation the patient sat up. 

X successfnl operation like this soon made her 
famous, and the Chinese published accounts of 
the ca.ie. From one of these painphlets the an-
nexed cut is reproduced. It is evidently an ideal 
sketch by a ilative artist of great capacity, and 
vies in its amusing misrepresentation with some 
of the nlanufactured conversations of the modern 
iaterriemer. 

It is a1 fresco ; and evidently tx-io passers-by -
an Englishlllan and a Scotclmnlan, to judge by 
their loolrs -have been attracted by the sight, and 
are watching it from the street. But the doctor's 
attitude and dress are the most amusing things in 


