
SCIENCE. 

The Man of the Future, 

3 9 ~ ~being, zoologically, the highest organism known, the ques- 
tion of his further evolution and its probable direction is one which 
is naturally of interest to the student of anthropology. Is the 
development of a higher species poss~ble or probable? 

In order to  even partially answer this question we must first 
consider what would constitnte perfection or a n  approach to it. 
W e  are met a t  the very threshold of the problem by the fact, ap- 
parent on every hand, that the human product of our present 
civilization is, in the vast majority of instances, a very unequally 
deveIoped organism, physically and mentally: a n  asymmetrical 
creature, the victim, so to speak, of specialism of one kind or an- 
other; it may be of environment or of occupation, usually of both. 
Hence the necessarily great diversity of view as to mhat would be 
improvement in the race. 

I t  is a self-evident fact that improvement of the individual 
means, in the Iong run, advancemenrrt of the rare; but when we 
ask what constitutes individual improvement, we receive one an- 
swer from the sociologist, another from the political economist, a 
third from the athlete or artist, and still a different reply from the 
philosopher. 

That an easily-governed and equably-tempered people nre not 
necessarily of a high type of humanity is evident from the experi- 
ence of China, wbere a population of 350,000,000 is governed by a 
standing army of only 80,000 and the simplest police regulations, 
-a state of affairs unparalleled in the history of tlle so-called 
civilized ntttdions. The perfection of their c i ~ i t  service and the 
insigniticant expense of state oFicials are also said to be marvellous 
in the light of our experience. 't'his btate of affairs has been 
attributed to  the perfection of their social training system, but il; 
seems to the writer also atlowable to suppose that many centuries 
of low diet, with overcro~ding and mental subjection, have largely 
eliminated that spirit of restlessness and opposition to authority so 
characteristic of western peoples. 

The ideas of the gymnast or exponent of ghysiral culture, and 
of tbe purely intellectual sophist, are equally a t  fa-ult i n  thtk solu- 
tion of our question of improvement of the race: for it is evident 
to all medical men, a t  least, that l~owerfnl nlusctes may be a 
source of xital weakness to their possessor by inducing heart strain, 
or by overtaxing the eliminative capacity of the kidneys and other 
depurative organs, in the disposal of the results, the ashes so to 
speak, of muscular combustion. And, again, even a powerful 
brain may be rner~aced in its ~ntegrity by a weak or diseased blood- 
vessel incapable of withstanding the pressure caused by high 
functional activity. 

The zoologist, therefore, sees the true strength of tlie indiridual, 
the race, and the species in (1) their plasticity. i.e., adaptability 
or capacity for modificatioli in response to changes of environ- 
ment, provided this plasticity he not the cause of localized weal<- 
nesses; and (2) equilibrium of development, organic balance. so to  
speak, between the component part4 of the animal, 

The qnestion tias been asked, Woutd not the deretoptvent of 
wings or other additional organs be an improvement in thespecies? 
The reply to  this, on zoological principles, would be No. The 
addition of wings, for instance, would be a retrogression to a lower 
type; and if the wings were feathered, a still further retrogression. 
We must conclude, then, that wings are inconlpatible with prog- 
ress, zoologically considered. all visions of angels to the contrary 
.notwithstandi~~g. 

I n  fact it is dlfticult to foresee any structural change of plan 
that would be an ilnprovement under our present, environment. 

While, therefore, we may anticipate an increaie in the average 
perfection of parts, and consequently a more harmonious develop-
ment of man's present plan of structure, we caunot ratioiially look 
for any radical ckange in the plan itrrelf. kIence we may conalnde, 
upon porel? theoretical grounds, as well as zoological experience, 
that under present conditions lnao i+, in his plan of btructure, the 
highest type of animal that can be produced; and while this mag 
seen1 to comcitle nit11 the philosophy of tlie faddist, " whatever is, 
is right<," it  is nevertheless true. 

Improvement in organic balance or correlation of organs, there- 
fore, is the chief direction of advance possible, and this improve- 
ment may he favored by the avoidance of exccsaive specialism i n  

cnvirontr~ent and occupation, by which certain organs are over- 
developed, abt le  others are dwarfed from disuse. 

The ideal nlau is the perfectly balanced man, phgsically and 
mentally; neither an athlete, an intellectual giant, nor a zoological 
monstrosity, but a being harmoniously developed in a l l  parts. 

It may be objected that such a n  organism would, like the one-
hoss shay" of Dr. Holu~es, go to pieces all a t  once. But would 
not this imply a useful capacity and activity u p  to a good old age, 
of which we have striking examples in the lives of Audubon, 
Jefferson, and Darwin, and be vastly preferable to  a break a t  forty 
f rom some one weak organ? 

The maxim, "A chain is only as strong as  its weakest link," 
applies here as forcibly as  it does in mechanics. 

DR. F. W. LANUDON. 
Cincinnati, O., Sapt. 15. 
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THERE hare not been many histories of chemistry written, the 

best known being probably that of Kopp, which began to appear 

nearly fifty years ago. The same is true of physics, the only one 

that now occurs to  us being that of Poggendorf, yet it has often 

seemed that it would be well for the student to be informed of the 

way by which the present state of science has been reached, yet it is 

but rarely that suoll infornlation is imparted in lecture.; or in  the 

class-room. 


One reason for this may be in the worthlessness of mhat has 

gone before, w11icIl is strongly brought ouc ill our author's treat- 

ment of alchemy, The benefits which accrued to chemistry 

during the centuries which were occupied by alchemists in the 

attempt to turn the baser metals into gold he eatifnates as very 

slight. It was but seldonl that a ciiscovery of technical value, like 

that of tlie making of porcelain, sprang from alchcmistic work. 

On the other hanrl, positive harm was done by the tendency to 

mysticism among nlany of the vorkers, which resulted frequently 

in deliberate fraud. 


As n ~ a n  seems ~ea l ly  to care first for wealth and th6n for health, 
-at least he will give up the latter in pursuit of the former,-so 
after the attempt to gain riches tlirongh chemical knowledge had 
proved futile, attention was turned by inrestigators-and these 
of a higher class of inteltigence than the earlier alchemists- to a 
developnient of the knowledge of drugs a r ~ d  their action on the 
human system, and to this period a chapter is devoted. 

One phenomenon which was eTidently chetuical in  its nature 
-combustion - had always interested chemiqts, and gave rise to 
the phlogiston theory, u7hich held sway from soon after the death 
of Bogle till the discovery of oxygen in 1774. This theoretical 
view of con~bustion had a great inflnence on the progress in  the 
accumulation of chemical trulhs, ancl it may be that here again 
some would urge that little attention need now bbt. paid to these 
antiquated doctrines. But it  may be well for the wisest of the 
physicists and chen~ists of the present day to occasionally have it 
pointed out to them how eseentially false doctrines can maintain 
tl~emeelves for considelable periods when once they have received 
the el~do~sement and generation. of men wise in their d a ~  

Chemistry, as we know it ,  came into full ~wssession of its facul- 
ties with the beginning of tho use of the balance and the discovery 
of oxygm. Thc systematization of the facts as they were diacov- 
ered was based, first, on the atomic theory of Dalton, and later 
on the doctrine of valency as developed during the past thirty 
years. All this cleveloprnent of tlie science is described llistorically 
in the early chapters of the hook 1)efol.o us. 

The clnsing chapter is devoted to a specral history of the various 
branches of cherzlistry, irom Laroisier to tlie present day. In this 
chapter are treated the history of analytical chemistry, and of pure 
chemistry, inorganic and organic, which naturallg leads to a con- 
sideration of therrno-chemistry or of physical chemistry in general, 
Technical chemistry is not neglecked, nor are physiological and 
agricultural. which offer as difficult problerus as any in the whole 
science. A section of interest is devoted to the methods of chemi- 
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cal instruction, which are attracting nlucll attention in Great of the various wastes of heat has been obtained to just~fythis 
Britain and Germany. tleatise. The subject is st111 obscure, but it is heliered that the  

We believe Ileyer's " History of (hernistry," standing as it does provisional theory and purposed processeb of cornputation will aid 
alone, should be much used by teachers and students. the engiueer materially in hi;: endeavor to anticipate the perfor-

A &Ia~zuctlof the Steam Engine. Part  I.:Structure and T7teory. mance of any new engine, the design of vvIlic.11mav be hand. 

By ROBERTH. THURSTON.New Yorlr, Wiley. g o .  $7.50. Cotterill's " The Stearn-Engine considered as a Heat-en gin^" 

mas perhaps a n  earlrer attempt in the same direction, and with 


IT has been a common slur at the thermo-organic theory of heat- the proareas of experimental work at  the numerous techn~cnlin-
engines that it lias led to little of the improvement in their con- stitutions the world over, modifications in Thurston's treatment 
struction. I t  is well lrnown that the thermo dynamics of the must be called for. 
steam engine was not uitderetood, or at least generally recognized, T h i s  first part covers the structure and theory of the steam en-
till the best part of a century had passed after the first introduc- gine; the second part will be devoted to the design, construction, 
tion of the engine as a ptactical motive power. Rut even then and operation.
the theory applied only to an ideal engine -an engine con5isting 
of a few diagramatic lines called a '.hot body," a '.cold body," AMONG THE PUBLISHERS. 
etc., and known as the Galnot engine That t l~ i stheoretical ex-
~danatiouof the worlring of the heat engine is of the greatest A SERIES of eight excellent 1,iewsof the Leland Stanford, jun., 

interest, and lias certainly aided nlaterially in clearing engineers' University at  Palo Alto, Cal., drawn by Hughson I3awley, is 

ideas as to the possibilities of the heat-engine, cannot be denied ; given in Harper's Weekly for Oct. 3. 

but there are so rnany differences between the Carnot engine and -Messrs. Cassell c% Co. announce: "Geometrical Drawing for 
the steam-engine of practice that the improvement of the latter Army Candidates," by H. T. Lil10y, new and enlarged edition; 
has been forced to depend on the 'Lrule of thumb " for guidance. 'LA First Book of Mechanics for Young Beginners," with aumer-

Professor Thurston, in this boolr, makes an attempt to carry the ous examples and answers, by the Lev. J. G. Easton, late scholar 
theory forward a step and put it in such shape as to be applicable of St. John's College, Cambridge, formerly head mastrr of the 
to the real engine. He does not maintain that this can as yet be grammar school, Great Yarrnouth ; '' Work," yearly volume, a n  
done with perfect satisfaction, hut only that sufficient knowledge illustrated magazine of practice and theory for all worlrmen, pro-

Publications received a t  Editor 's Office, '' The Week, one of the ablest papers on the toll- Publications of the University of Pennsylvania,

Sept.  23-29, tlnent." -Descriptive America. 
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