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frequent results ; and this is often accompanied 
by a softening to a barclr coherent sand or 
clay. Erroneous coiiclusions are tll~ls frequent-
ly drawn from snrface iiitlications, as to the na- 
ture of the under l~ing rock. 

The sul~ject of the tlccaj. of roclcs llas re- 

cently beeii :idmilably trcateci by Dr. T .  Sterry 
Hunt,l chieflx nit11 regnrcl to tlie crystalline 
roclis ; mid it deserves to ~ J Cfnrther stnclied, in 
the case of these morcl recent roclis, from its evi- 
dent i~nportauce in chcmic:rl geology, its iuter- 
esting and ~'i.ell-linowii reintioil to topogral?liy, 
nail its economic bcmii~g A 111rrrn 7Vrss1,ow. 

l'lnnavl! d r r i , ~gcolog~c~ll  .;8111 \ 

L'LECT'IZIC LIGI-ZT TESII'K A T  TIIE 

L O U I S V I L L E  EXI'OSII 'IOIV. 


TIIE~lis1)1:11- of electric lights at the Louis- 
ville csl)osition, as  to ~iu~albcr, was tlie grcat- 
est crcr  made in ancl nroi~ncl one building. 
The ilniilber of liglits used \,nriccl soincn.liat, 
hut tlie average was al~out as follon-s :-

1 lucandescent ' Arc.
lights. ligi~ts. 

-- . - - - - - .. ~ - - - - ~p 
I 

Eiliso11 isolnte(1 Iig11ti:rg cornpan)- . . 4,600
1J. a. eluctr'ic ligl~tcompany . . . . f l 0  2; 
For t  T\'aylie Jenrlcy e1ectl.i~light com-

pany . . . . . . . . . . . . 100 
T h o ~ ~ l s o l iI l o u s t o ~ ielectric light cotn-

pany . . . . . . . . . . . . I  - 30 

The jnrx -co~lsisting of Benjaini~l Rankin, 
Louisviilc ; ITT. TV. Weaver. Chicago ; Charles 

The  decay of ~.ocl;sgco1ogic:illy cooeiderctl. By 'I3. Rtrrry
Hunt,  LL.D., F.R.S. rln~cvictc?~ ofj o u ~ ~ a a l  sc ie?~ce ,Septembrr ,  
1883. 

Smith, J. A. Tanner, M.D., and 11.IT. Eaton, 
I'h.D., Louisville -rras i ~ o t  appointed till ab01lt 
three weeks hefore the closc of the esl~osition : 
heiice tliorongh tests wcre impossible. 

As  the TJ. S. coinpan)- (lid not ciiter into 
the contest. thew \ras 110 competition on the 

f 
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incandesce~it lights. Ilomercr, the follon~ing 
tests \rere 11i:~tlc : coilncction nrns made witli a 
circuit con tz r i~~ i~~g  313 lights at what mas coil-
sidered nil average 1)oiirt in the circuit ; :uld fif- 
teen lnmps, five of tliein lie\\- and the balance 
qelcctccl systematicnlly froin tllc circuit n liile 
liglited, 7.i ere tested in a sprcially constructed 
piiotoinctcr-room wliilc indicator-cards rrere 
bcing tnlicn f io~n  the engine. 

A Bullsen pliotometer with a tnrclvc-foot hnr 
n a s  ~ ~ s e d ,a~l t l  the liorizontal intei~sity deter- 
mined with tlie carLon :it aii angle of 45". 
The intensity of the (iiominally) 16-candle 
lights ~ a r i c d  fro111 I 2  to l!) .GT, candles, aver- 
aging 13.77 candles ; nnil thc average liorse- 
power n7ns 31.30. Thesc fignres give n.70 
liglits, or 133.57 cancllcs, 1 1 ~  horse-n~ecl~anical 
pov cr. 

The action of the automatic regulator was 
tllcii tested n-ith a light in the photometer, 
first 50 and then 100 liolzts being thronn off 
and on. 111 one of the six cases the variation 
was 1.23 candles, but in all the others i t  was 
less than .C;G of a candle. Only a irloinciltary 
flicker was ~ioticcd as the lights n-ere thrown 
otf and on. 

The jury reported as follows : "The tests 
of tlic I+:dison system arc most satisfactory as 
to tlie efficici~cy of the various appltances, the 
steacliiless of tlie light produced, ancl the gcn- 
era1 results. It is a matter morthy of note, that 
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d~iring the 100 c lap  of the exposition, with 
over 4 ,000  lights burning, there was not at  any 
time a suspension of light from failure of the 
appliances of the Eclison electric ligliting com- 
pa11J-.'' 

Of the arc-lights, lamps were cliosen, one 
a t  n time, from thc circnits. and iiiserted in 
the same circuit ill tile pliotoineter-rooill, care 
being taken that no cliange mas mnde in the 
circuit adjustments. Indicator-cnrtls mere 
talten fiorkl the c~lgine used, during the test- 
ing of each lamp. The strength of cnrrent, 
ailcl fa11 in elcctro~notive force, were also cle- 
terminecl with an nmperemeter and roltmetcr ; 
but, as only relatiye results were dcsirctl, these 
instrnme~ltswere not gracloatecl. 

The photometer-bar was fifty feet long ; a i d  
tests sliomecl that there was no reflectio~i ri- 
tinting the results, from the dead-black surface 
of the walls of tlie room. The photornctric 
tests vere  mntle with nu E:dison incandescc~lt 
light as a standarcl. Fifteen tests froin ca~ldle 
to incn~~clescent, and ten from incailclcsce~lt to 
arc lights, vere inaile for ench lamp, five arc- 
light testr being between the same ii~unber of 
tests of the standard. 

Tlle arc-light mas cnt out during the tests 
of the standard, nntl 2 new cup mas allomed 
to form 1,eforc the nest  sel of tests was inacle. 

The dynamos were worlied to their full 
advertised capacity in regard to the number 
of lights ia the circuits ; ai1d four lights mere 
testcil in each ease, wit11 the following 1.e- 
sults : -

- .- - - -. 

I Je,ltley, 'no1nsonIlouzton. 

Total  tlulnhcr of light8 in circuit . . . . 
Total mecliai~icnihorse-po~vei~. . . . . 

Average liorizor~talintc~rsilyin candles . 

Averilgc intensity per horse-power . . . 

Relative eflioiency of lamps from light, 


cnrreiil, and fail in elcctrolnotivu force . 


From these tests, a i d  an examillation of 
the clynamos. lamps, regulators, ctc., the 
awards rrere made as follonrs : to tlie I~~clison 
conll~any, for isolatecl lighting, ineclals for the 
best i~lca~ldescent system and light, ancl for 
the best cljaamo aacl lam^ for the incandes- 
cent light ; to the Fort TVayne Jeniiey electric 
lighting coinpanjr, medals for the best systenl 
and dylia~llo for arc-lighting ; hut, to the 
Thornson 15oustoo electric liglltiilg compaily, 
a rneclal for the best arc-light, because, " while 
the light of the Jelliley mas sliglltly stronger 
per horse-poo-er of electrical energy used in 
the lamp, it was not cluite so steacly as the 
Thomson IIouston." 11. SV. EATON. 

T H E  LATE Jlrz. DARWIN ON INSTIATCT.l 

AT the nieeting of the Lini~ean society this even-
ing (Dcc. 6) a lligllly i~ltercsting posthumous paper 
on Instinct, by Charles Dar~vill, mill be read and 
discussecl., We have becil favored with an  early 
abstract of the same, which we here present to our 
reaclers. 

After detailing sundry facts with reference to the 
migratory instincts of different animals, Mr. Darwin 
proceeils to suggest a t l~cory to account for them. 
This tlleory is precisely the  same as that  wbich was 
subsequently and inclependently enunciated by 31.11.. 
FVallaee ill ATc6ture, vol, x,  p. 459. Thus, to quote 
from tlle essay: " During tlle long course of ages, let 
valleys become converted into estuaries, and then 
into wider and wicler arms of tlie sea;  and still I 
can well believe that t l ~ e  impnlse [ol.iginally due to 
seeking foocl] wllicll leacls the pinioned goose to  
scra i~~blenorthward would lead our bird over the 
trackless waters; and that, by t,he aicl of the nn-
known power by mllicll rnaily animals (and savage 
Inen) can retain a true course, it would safely cross 
the  sea now covering the submerged path of its 
ancient jouraey." 

The next topic considered is that  of instinctive 
fear. Naay facts are given sllowing tlle gradual 
:tcquisition of sncll instinctive fear,. or hereditary 
dread, of man, during tlie period of huinan observa- 
tion. These facts lei1 Mr. Darwin to consider the 
instinct of feigning death, as s l~own by sunclry species 
of animals, wben in the presence of danger. Seeing 
that 'death is an unltnown state to each living crea- 
ture,' this seelued to him ' reinarliable instinct: ' 
ancl accordingly he triecl a number of espcrinlellts 
upon t l ~ e  subject mitli insects, which proved that in 
no oiie case dicl the attitnde in wllic11 the animal 
'feigiied death ' resemble that  in ~vhicli t l ~ e  arliinal 
really died; so that  the instinct really arnounts to 
nothing else, in tlle case of insects at all events, t  h ~ ~ 
all ii~slitlct to relnairl motio~lless, and tllerefore incon- 
spicuous, in tlle presence of danger. From the facts 
given ~vit l l  regard to certain vert,ebratecl aniin:~ls, 
110~-ever,it is doubtful how far this explanation can 
be applied to tilein. 
,L large parl; of the essay is devoted to 'Niclificatioll 

ancl habitation,' 'ivith tile object of showi~ig, l)y an  
accnmulation of facts, that the complex instincts of 
nest-bnilding in birds and of constructing various 
kinds of habitations by ~nammals,  all proba1)ly arose 
by gradual stages under the directing influence of 
natural selection. 

The essay concludes wit11 a number ef 'miscella-
neous remarks ' on instincts in general. First tlle 
variability of instinct is proved by sundry esainples; 
liest the fact of double i~lstincts occurring in the salrle 
species; after \vliicll, " as there is often llluch diffi- 
culty in ilnagini~ig how a n  instinct could first have 
arisen," i t  is tliought "worth while to give a few 
out of rnany cases of occasiorlal and curious habits, 
which cannot be considered as regular instiilcts, but 
which might, according to our views, give rise to 

1 From Akture of Doc. 6.  


