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C0;WiMENII' A N D  CRITICISM.  

I t . ~ns~ ,uhave all t l ~ c  coilclitions for abou~icl- 
ing physical research been so admirably met ; 
rarely has one so fortnnate as to be in absolute 
co~nlilancl of sucll circumstances been removed 
in the very prime of life : bnt still inore rarely 
has the unfinished work of a scientific man, 
called away under those relations, -only mak-
ing the f:tte more inexorable, and the loss more 
sad, -fallen into ha~lds  so co~npeteilt and ap- 
l)reciati\-e as tliose of the late Dr. Henry Draper. 
IIis morli on astronoinical spectrum-pliotogra- 
pl1y has, since liis lair~ented cleath in 1888, been 
rcducecl ancl cliscussecl by Professor Young of 
Priuceton, and Professor Piekering of ('am-
bridge. aiicl recently p~~blislietl in the Proceed- 
ings of the Aiucrican academy of arts nild 
sciences. \I-e present in another column a 
notice of tliese rcse,lrches, ancl inay recall, in 
thi5 connection, the second issue of Science,  
nilereill the points of chief' interest in the life 
of Dr. l)raper, and the character, in outline, of 
t h ~  lilore inlportanl, of his researches, mere 
concisely clenlt with. Notwithstanding his foacl- 
ncss for writing, tlle original lnlblisltecl papers 
of Dr. Tlraper number only about a score ; but 
many of them represent months, and in some 
cases J ears, of consecutive investigation. IJad 
Isc beell sparecl but a Sew years more, there 
can be little doubt that tlie ~vorlcl of science 
lyould, as has been saicl by one mlio knew 
him most intimately, have been enriched wit11 
a wealth of cliscovery almost unparalleled. 
Tlie calanlity of his death has been to some 
extent mitigated by the painstaliing stucly of liis 
spectrographic work wllich Professors Young 
anel Picliering have ~nade  ; Dr. Draper's method 
as an investigator being such that his cleat11 
has rendered it pos,sible for his co-workers to 
derive these results substantially as he woulcl 
have done himself. To  all scientific nicn en-
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gaged in original in~estigation, however, his 
snclclen cleat11 inust coilstitute a potent remincler 
of the clesirabilitj- of publication proceeding 
aliiiost simultnneonsly mitli research itself. 

Trrr: imminent clanger ,of exti~lction which 
tlireateiis many of the rare plaiits of the Swiss 
Alps lias lee1 to tlie formation of n s o c i e t ~  for 
their preservation. 011 reacling the accouilt 
of this society, preselltecl i11 anotlier colt~nin. 
tlie qriestion t~alurally arises, Are any of OUT 
rarer species likewise in danger of externii-
nation ? Wit11 the exceptioil of tlse extensive 
raids which are alluually made upon some of 
our n a t i ~ e  plants by herb-collectors (ancl it 
innst be understood that this bnsiness lias as-
sumed very consiclerable proportions, especially 
at the Sontli), there are no rcry large drafts 
made which imperil tlie existence of the less 
common species. To  be sure. in a few locali- 
ties the ~nayflomer niid tlie climbing fern 
hare been extirpated by tlie greed of collectoi~s 
for the market ; but it can harclly be saicl tliat 
these beautiful species are yet in peril. The 
snlne is true of tlie medicinal plants, ginreng 
and ~liancirake I t  is fortuaate that most 
sl~ecies collected for medicinal purposes are 
reasonably prolific, and will doubtless holcl out 
until those now in fashion have been discarcled 
by other aspirants for popular and professional 
favor. 

S o r  are our rarer mountain-plants in any 
immediate peril. Those ~ ~ ~ 1 1 0  have observed 
the ~lifliculty apparently experienced by the at- 
tenclants ill White-Xountain hotels, in w o ~ k -  
ing up a ' boom ' in driecl plants, feel little 
apprehension tliat the localities will become 
exhausted. And it should further be noted, 
tliat our botanists who collect for exchange are 
generally very p r ~ ~ c l e i ~ t  in ?heir use of the rarer 
species. There is, however, some clanger lest 
the interesting localities where species are 
farnd somrwl~nt out of place, so to speak. -
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such, for instance, as magnolia a t  Glouces-
ter, and great rose-bay at  Sebago, -may be 
stripped of their treasures. These ' late-lin-
gerers ' possess great interest, and they should 
long be carefully guarded. But, so far as our 
rare plants in general are concerned, we do 
not yet need any society for their preserra- 
tion : me do, however, need many local soci- 
eties for their detection, and for critical stnc1.l' 
of their habits. 

-

A yE-413 ago five commissiollers of state 
wateP-supply al)pointecl by the Kern-

a e r s e ~legislature to select the best practica),le 
Plans for the cities and towns of the 

state with pure and wholesome water. A report 
has recently beell presenteil by to the gar-
ernor, on the capabilities of the Passaic-River 
basin for tile collection alld storage of water 
for the several centres of population that must 

or in the near fLlture,clepend it ; and 
a plan elaborated by Mr. L. B. Ward, hydrat~lic 

is al,pencled for of Jersey 

City, Xewarlil, and other neighboring munici- 
palltie,. According to this plall, the waters 
of tile Peqoannoclil, a tributary of the Passaic, 

can frlrnish sisty lnillion gallons daily, a t  all 
expense of two lllillion dollars. JTTitha filrther 
cost of three 2lundrecl thousand dollars, the 

can be increaseCl lo eighty million gal- 

veys by the cominisiion in the adjacent part 
of Kew yorli. I n  rien- of the rapid gron~th of 
many of our cities, ant1 of the increasing rec- 
ognition of tile value of a good water-supply, 
this fore-thonghtfnl action of the New-Jersey 
legislature should he imitated in other states. 

LETTERS Y'O THE EDITOR. 
x,*x:&ll.e,;oonde72ts are reyl'ertpd to be a ?  h r i ~ f  ns porrzble. 

The ?urztel.'s?lunze ir  Z I L  o l I c ( ~ , e r~eqz iwed  (6s p ~ o o f  ojgood fatti&. 

Professor Tait 011 the reality of force. 
TIIE arguments by ~vhicll Professor Tait seeks to 

disprove the objective reality of force, and to justify 
his advocacy of the exclusion of the term from scien- 
tific writing, occupy two and a half pages at  the end 
of a seventy-four page article on nlechanics, in tile 
last edition of the E~~cyclopaedia Britannica. The 
tigor and confidence with w h ~ c h  they are thele 
stated, notnithstanding the author's t~eatxnent of 
forces as real entities in the body of the article, the 
character of the publication in whic l~  they appear, 
and tlie of the Edinburgh protessor 111enii~~erice 
ir iathe~nat~cs aand physics, rnake thern worthy of 
carefal examination. 

I n  tlre firsl place, Professor Tait infers that force 
Can have 110 such reality as matter has, because lt is 
to be reclro~ied positively arid negatively, -an actlo11 
b a n g  opposed by a reaction, - - ~ ~ ~ l l i l ematter, o r  mass, 
is signless. This suggests t ~ v o  comIneIlts: 1'. Tile 
author never questioi~s the objective reality of space 
and timr, of vhich  realities i t  is an  essent i~l  feature, 
that, to every direction or interval A-3, an  equal 
direction or interval B-A, of opposite sign, corre-
sponds; 2 O .  The idea of a neqative mass is not a self- 
cor1tr:~dictory one, and was once widely accepted. 
The ele~nerlt phlogiston mas given up, not because of 
any a b w d i t y  in ascribing levity to material sub- 
stance, but because a form of matter with positive 

(0xyger1), capable of explaining all tile pile- 
non~ena, had been actually separated and identified. 

Professor Tait's next criterion of objective reality is 
Ions, sufficient for all probable re~pirelnents quantitative indestructibility, - an attribute shared 

years to come. 
the Jvanaci~e and Ramapo watershecls call 
yield an additional two hnndrecl nlillioll gallolls 

daily, so as to serve a popalation of two mil- 
lion eight llondrecl tllonsand souls. The ellief 
danger of pollution in the Pequannock valley 
is of & modern kind : it comes from leakage of 
the Oil transit company's pipes that carry pe- 
troleum from the oil-wells of Penilsylvania to 
.Jersey c i ty  ; but this danger can be avertecl by 
state enactment. Mr.  Ward's report contains 
:L ~vell-l)rel~areclcontour-line ma13 of the Pe- 
qnannoclc basin, with clnrker and darker tints 
for every elevation of olle hullclred feet : this is 
neprocluced from a Illore estencled map, basecl 
on ' the valuable colltoured lnaps of the 
Jersey geological survey,' ancl on special sur- 

for t ~ ~ ~ e n t y  Farther in the filture, by time, space, a ~ l d  matter, to which lie adds energy. 
But tlie evidence of the indestructibility of energy
is not of the saine nature as that of the indestructi- 
bility of matter: for the latter, in all its forms, may 
be localized, and its density or elasticity measured; 
n l ~ i l e  the former, when stored up or 'potential,' can-
'lot be shown to Possess a si~lgle one of the properties 
of energy ltinetic, or any existence in space, or any 
objective character whatever. Professor Tait virtu- 
ally admits this difficulty, and awaits for its solution 
the discovery of some* evitlerice ' as yet unexplained, 
or rather nnirnagiried. All strains and other actions 
of a clocli-weight on its supports are obviously pre- 
cisely the same -or impalpably sonlewllat stronger-
with the weight wound up an inch as with it mound 
up a yard; and the existence of a greater 'potential 

in latter case is not to be found in tile 
cloclr, but in the mind, which requires this expression 
as a form in which to put ~ t s  conviction that a cer- 
tail, greater amount of worlr can be Even 
though it be admitted that  there are no other intel- 
ligible terms in which this conviction can be stated, 
it is ,lea, that tile indestructibility of energy is all 
ideal and subjective truth, and cannot, therefore, be 
relied 011 as evidence of a reality distinctively 'objec-
tive.' 


