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COMATENT AND C R I T I C I S M  

I\- n o ~ ~ r c ~ tpart of tliis numbcr, Piofcssor 
11ilg:trtl talies csceptio~l to our views of the 
p~opcr  functioi~s of agricultural expcrimci~t-
itations, as stated solnc mcelis ago. Yet L .to 
render to thc agricultural population thc scien- 
tiGc aid n~hicll they so sorely nccd when bronglit 
f i ~ cto face with new and ~~~l t r i ec l  conditions," 
is ~reciscly what wc unilerstancl to be the 
ohject of cspcriment-statio~~s. The question 
iiniply is, IIow shall such scientific aid bc hcst 
:tffordecl? Shall the espcriinet~t-station sccb 
to rcach an e~npiricccl solntion of one problcnl 
:~l'tcr anothcr as it nia2 he 1,rcscnted to it,  or 
slinll it sc'arch illto the elcmcntaiy conditions of 
tiie no st important of those problcins, and thus 
eiiclca~or to worlc out a rational solution? Thc 
~ i e w  which we hold, and which scems to bc 
i~lrlorsccl b- the paragraph wc quoted in our 
commcnts of Dcc. 3 fro111 Director Sturtevant's 
report, is that it sho~lld do both ; l~roportioning 
tiie amo~ult of the two kinds of work accorcling 
to tlie necessities of the particular case, but 
cndcavoring to do as much work of thc liiilcl 
1:lst i~~entioncd as possiblc. $Ire hclicve that 
\\olli of thc latter class sho~lld he lielcl in the 
higher cstecm, ancl that thc ofco~ls t i tue~~cy 
tlic station shoulcl, if possil)lc, bc brought so to 
rcgard it,  bccanse its rcsults are of vastly more 
pcrniancnt value. \Ye do not hold that it 
sl~onld neceisarily, or even usually, be placcd 
firht in thc order of timc, or tilat it sho~lld ever 
l~ccomc thc esclusi~ c ~~,orlc es-of any public 

perimcnt-statio~l. 


-

Onr snggcstcil tlilfercr~tiation of agricultural 
csl)erimcntation v\ ould l)~occecl upon a some-
what diff'crent basis, giring to tlie cxpcriment- 
station proper thc morkiug-out of scientific rc- 
stilts (elnyirical or rntional, as thc case maj be),  
and to tlic experimental farm thc verification 

No. 101. -1885 

of these rcsults unclcr the :~ctrlnl coliclitions of 
far111 practice. We clo not tlcily tlic atlran- 
tagcs of uniting thesc two lriilds of n~orli in 
one institution when possiblc ; hut the men who 
con~binc thc high scientific attainments ant1 
thorough acqnaintancc with prxcticc ncccssarj- 
for the direction of both Biiitls of work are 
rare, aiicl are likely to be rare for many -cars 
to come. \Vc therefore hold, that, when such 
a rrlan cannot be sec~~rctl  and Bept as director, 
thc clisadvantagcsof scgregatioil will beless than 
the disaclrantages of ha\-ing cithcr the scien- 
tific expcrimcnts, or thc vcriiication in practice 
of their results, uiidertalieil by incom1)ctcnt 
liands. The separation n~ould be in manage- 
mcnt, i ~ o t  necessarily in eithcr time or spacc. 
Therc appcars to n i  to be con~pnratively little 
danger that thc ~\orli of Amcrican cspcrirnci~t- 
stations will he too rigiclly scientific, and too far 
r cmo~ed  f?om tire apprehei~sion of farmers. 
There is a coilstant prcssurc upon a station for 
iinincdiatcly useful results, ant1 any station rc-
fusing reasonable conforinity to it will not enjoy 
a long life. On the other hand, thcrc is d a ~ i -  
ger that this pressure for im~nccliate ant1 strili- 
ing rcsnlts may lead to a ncglcct of the scicnlific 
filnctio~ls of sllcli ail instittttion. 

TIIE sccosu series of the Johns Hopkiv,.~ 
university studies in historical and 2)olitical 
science, being the twelve numbers for 1884 ,  is 
just completecl ; ant1 1)r. Adams, its eclitor, 
may congratnlate liiinsclf 011 his contintlcd 
succcss in grorlpiiig togcthcr tlie ~nonograpl~ic 
essays of the yotulger school of historical 
writers, n.110 are arrayecl under his sul~ervis- 
ion, anrl bow to one of Freeman's character-
istic nttcranccs, that ' history is past politics, 
and politics is present history.' These l~ap(>rb 
eviucc a nenT school of historieo-political strt- 
dents, ~vho  carry antiqnarianism beyond a d r j  
assortment of agglntinatecl facts, ancl human- 
izc it 1jy co~~ncctionwith social development. 
The 4tlld1 of itistitlttion:~l nncl ccoiiomic liistor~., 
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in its clircct co~liiectioii witli social progress, 
brings mith it an m.gcnL plca for recoguition 
as con\~cying into the study of the past n gooil 
deal of tliat critical spirit a~icl close obscrra- 
tion which have made the laboratory and the 
closct twin arenas. 111 its reactioil from thc 
broad gcacralization, ailcl the rotund csprcs-
sion which was so easily gcneratecl ont of tlic 
now antiqnated methocl, there is some clangcr, 
it is true, of the iliagnifying of minuteness bc- 
yoncl its inhcrcnt cleserts ; but it scelns quite 
clenr that the hither following upon tile tllithcr 
sming of the pcndalum mill bring a rest n-ithin 
a linppy mcan. Thc esl~eriment is going on 
successf~llly, %nil every onc intercstccl in the 
orclcrly a r r a ~ ~ g i ~ ~ gliistorical results millof 
match its frlrtlicr progress with interest. 

TITERE:aim sceptics 3mong scientific men as 
well ns among other profcssional men; aiitl we 
have no dcsire to plead estenuating ciiscum- 
stances in favor of tilosc so-calleti sciclitific 
men who claiincd that steam-navigation moulcl 
be a failure, or that occan-telegraphy mould 
bc impossible. The believer in the trath of 
:tlleged psychical l)hcnomeiin rnnst encoontcr 
sccl~ticisin, ancl the newly formed psycliicnl so- 
ciety must C X ~ J C ~ ~to receive many snggcstions 
of clonbtfi~l cspetlie~icy Sronl both the lcnriicd 
nnd the anlcarned. JVllclt no innn knonrs, even 
tlic u~lcilncatecl and nntr:iinetl c~ln p~~ctcnd to 
lrnom. Thc time in:lj come mlicn it will 11c 
not unnsunl to staily I cridical ~)hnntnsms' 
by polarizccl light, ancl to obscrvc tlieir bc- 
havior in a mngnctic ficld. J\'ilat the res111t 
will be to physical science, it is clilticult at 
prcsent to perceive. I t  is not tlillicult, how- 
ever, to conceive of a great influcncc upon 
i1nagin:itirc literature. \V11y s h o ~ ~ l d  (ICY-not :I 

otce of 1)s~cliical rcscnrch atld nnothcr scene 
to Hamlct, in which is displayed a psychical 
laboratory, mith rows of bottles labcllctl . re-
agents for ghostly odors,' . tests for Srngmcnts 
of bogies,' and ' superscnsual platfor~n scalcs ' ? 
In the iniclst is IIarnlet testii~g the liinglg ghost. 
A favorable nna1~-sis wonlcl go far to explain 
the strcngth of IIarnlet's convictions, which 

have so long becn a tlcel) study to psycholo- 
gists. 

C'onsiclering the rencwccl interest in archeo- 
logical investigation, is it not surprising tliat 
thcrc shoultl not I)c an archeological ps~ch i -
cal society, -a society, which, in place of 
csliuming relics of other civilizations, slionlcl 
cnclca\or to get closer to tlie primitive state 
of lnnn 1)y trying l)s~chological invcstigations 
upon Eskimo, natives of central Africa, or 
tlie clcnizens of King Prcster Jolin's doinin-
ions ? The complicated cirilization of to-clay 
is fast destroying thcsc more or less original 
t!-pcs. If  tlie l~hysicians of the time of Chc- 
clorlaomer had tali-cn carefhl measures of the 
physical cli~ncnsions of the giants of those 
days, ancl hacl inadc cxpcri~~lents upon their 
appetites nncl tlieir scnsc of color (which, of 
COLI~SC,  must hare been enormous), me shoulcl 
have had accurate data in pl~ysiology and psy- 
chology , ~vllicli could compare favorably with 
that x e  have in archeolog-. 

A11 nccurnte study of a pure African's ner-
vous organizntioa, of his instincts, his scnsc 
oS color, his hypnotic contlitions, his reasoning 
powers in gcneral, must be taken now, or 
the worlcl will soon lose forever the oppor- 
tunity. Thc steam-engine anil tlic telephone 
will soon cllangc tlic sable athletic rover of the 
untlcrwoods to tliat higher state of civilization 
nhich, it is true, obliterates all those fine in- 
stincts wc also Iiacl once in common nrith our 
animal ancestors, yct gives us in rctarn ncrroas 
prostration, and the ability, it may bc, to s~ncll  
gliosts. IIcrc is a great fielcl of investigation, 
for the ncglcct oS which our tlcsccndants will 
bitterly repro:~cli us. If  mc are in search of a 
nsunc, we might term the subject to which me 
dcsire to call tlie attention of the Psychic:tl 
society, ' 1)arminian psgchology.' I s  it not 
rcnsonablc to snppose, tliat, b r  carcful and 
systc~nntic obser7-ations 011 young Esliimo 
and young dfricai~s,TVC can gain a Ii-nowl-
edge of still more primitive men, who, alas ! 
arc now only ' veridical plrantasms ' ?  
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In ph~sics ,  Fourier's theoreill ellablcs us, 
from certain meas~lrements of temperature, 
to determine what \\rill be the probable heat of 
tile earth some time in the future. What mre 
need in 11s~-chology is a psychical theorem, 
retrogressive in its character. The snrrouiid- 
i~ igs  of man (1:lily grow more varied ; and liis 
resemblances to liis animal ancestors, i t  is 
claimed, are fast disappearing. Now is the 
tirne to sound a ~ ~ a r r i i n g  0t1r original note. 
psychical sources are clisap1)earing. Iiistead 
of' weighing a lrlsty African who will tip the 
scales at  a liundred kilograms, we sl~all soon 
be reduced to ~e ig l l ing  ' veridical phantas~ns ' 
wllich mTe suppose innst be below a fraction of 
a ~nilligram. Back to the original sources, 
say .rve ! Tl~ i s  is the cry of all scholars, and 
~ q c l l i s t scall for111 no exception to tile general 
rille. 

LETTEIZS TO T H E  EDITOR..',Corre8por~de?~t ,~(we ?.ryu?.sle(Z Lo hc 11s briqf u s p o ~ s i b l r .  T l ~ e  
to~ i t e r ' sname i8 i n  ell cases rpyliired r r e p o o f  i4f youdf~filbtii. 

The fuilctiolls of experiment-stations. 
REFEJII~IXGto the editorial colnmerits on t,liis sab- 

ject in the issue of Science of Dec. 5, I cannot ornit 
to  interpose a demurrer to what appears to me to be a 
some\'hat narrow view of the proper functions of 
esperi~ncnt-stations ill this conntry, ancl one .rvhicli, 
if understood to be the prevailing one, would qaicklj~ 
put an end to the popular demand for the establisli- 
~ n e n tof such station^, especially in the newer states. 

If it is not one of tlie esse~itial arid primary objects 
of agrici~ltnral experiment-stations to render to the 
a<r ica l t~~ra lpopulation the scientific aitl wliicli they 
so sorely need wlien brouglit face to face with new 
anrl untried conditions arid factors in a new country, 
in order to afford them relief fro111 tlle slow tentative 
proces5 of blincl experime~itirlg by ml~icll the sollttion 
of practical questions is conimonly approaclietl, then, 
indeed, tlie rnison d'8tl.e of such est~ablislinients will 
be seriously questioned in all bat  the olcler states, 
where the otituiz cum dijnitnle of purely scientific 
i~rrestigatio~lscan he indulged in without leaving nn-
clone things that o~lgli t  first to be done. 

If the experi~l~e~it-statioris do riot do this work for 
the farmer, who is to (lo i t ?  I t  is riot certainly the 
function of the ag1icultural colleges as such, al-
thong11 in very many cases their greatest present use- 
fulness assuredly lies in tliat direction; since their 
direct influence t h r o ~ ~ g h  tlie few student,+ \\,ho liasteri 
throng11 a superficial course in their halls will loug 

science as the experiment-statiorl work can afford. 
Frorn both the 1)ractical and the edncational poilit of 
view, then. those functio~is to which the article in 
question allots a second place, sliould, in my view, be 
placed first. 

Again: i t  is said that to unite the two fuiict,ions of 
an experiment-sta.tion - the scientific and the prac- 
tical -in one institut.ioii arlcl under one nianagernent 
is of doubtful propriety. So far from admitting this, 
1hold that  ~iowhere can scientific investigation be 
more fruitful than where, in this direct connectio~l 
with practice, it is brougllt face to face with new con- 
clitions, ant1 therefore wit,li new phases and aspects 
of old problerns. I think it \vouid be a grave mistake 
to segregate tho two branches of the work, wlietller 
in space or time, ant1 most especially to intrust the 
solr~tion of practical problenis to persons of inferior 
qtlalifications, as is too coninionly (lone, to the detri- 
ment of the cause of scie~tce, and to tile disgust of 
those engaged in pushing it in the face of the difficul- 
ties it r~aturally encounters in a new country. There 
is a. limit t,o tlie ~~sefiiliic~ss of differentiation, wliell 
each of the segregated branches is thereby trim~netl 
down to narrowness, and want of proper co-ordinalion 
v i t h  the other. 111 onr widely varied domain, eacll 
location affords peculiar i~dva~itages for the prosecu- 
tion of solue brancll of both plne and applied agricul- 
tural scie~lce; arid those in charge of tlie several 
stations shonld lir~ow, or carefully consider, ill wliicli 
rlirectiori their greatest. usef~llness (in the \ridest serlse 
of the word) lies. 

No one narrow defii~iiion of tlic proper duties arid 
functions of agriculttwal experiment-stations can 
apply to all cases alike. Each station mill have to 
adapt its rnode anti scope of operations to t,lie snr- 
rounding circnmstn~~ces;  ant1 the gootl jutlginent 
excrciscd in determining these points will in a great 
measnre ticterrnine also tlie scientific as ell as tlie 
practical usefulriess of sr~cll an establisli~tlent. \\Tit11 
any tliing like an  adequate endowment. the two 
braiiclies are not only conipatible, but will fertilize 
each otlier, as does tlie con~bi~la t io~i  i~i\~estigatio~iof 
ancl instructioii in the case of teachers. The abstract, 
investigator will rarely shape and express liis idgas a3 
clearly as the one who is habitually compelled to put 
tliem i t~ to  the propel form for the understanding of 
others; arid the sarne is measurably true of the ex- 
perime~rt-stations, in which scientific w ~ r k ,  and tliat 
illtended for the direct instruction of the corite~npo- 
rarg ~>opolation, should go hanil in hand. It does so 
even in Europe, where tlie practical questions needing 
detern~inatioriare 1111lch fewer ant1 less intricate; and, 
if it be contended that a different policy sliould be 
adopted in this country, the onus of sholvirig the 
reasons therefor certainly devolves upon tlie advocates 
of the new doctrine. E. W. H I L G A I ~ ~ ? .  

Trilivcrsit,y o f  Cz~iiforniu. 

The most ecoiloinical size of electric-lighting
conductors. 

Iri Science, No. 91, p. 32.1, ProfessorCarlisrt points 
out an oversight of mine (No. 94, p. 477) in leaving 
ont the cost of waste heat in the conductors as a part 
of t,lie econoiny in the Edi-on three-\\-irc system, ant1 
also a mistake in  estim;tti~ig its ; i~ l tou~i t ;  in both ( i f  

vvliich I am glad to be corrccieil. l in t  Professor Car.. 
har t  has iiot. I think, qnite reached the 111o>t econon-
ical result. for t,lie reason that we hare tlie it~terest, 
on ? L  contluctors, but heat developed in o n l ? ~two of 
tliem; and, as it seems wort,h wliile to tlevelop tlle 
complete solntion for tliis interest,ing system, I fur-
t,lier sub~ni t  tlie follomirtg :-

Suppose the size of cot~duclors it1 the two-wire sys- 
terii to be such tliat t,lte interest on their cost equals 
that of the heat,-energy developed in tliern ( P I ? ,  
usiiig Professor C'ad1al.t'~ rlomenclat~ue ). which, for 
siniplicity, we ~ v i l l  talie equal to unity. The ge~lersl 


