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txveen horses antl tlie storage-11:itter-y, including every thing but the 
deterioration of the batter-y, is fro111 one to three dollars per car per 
day in favor of the battei-y. Tal<i~iga wrI1-known form of battery 
a s  a type, supposing hiry per cent over the cost of manufacture is 
char-ged for tlie cells, a11t1 estinlating the cost of horse-power for one 
of tlie Xew Yor-k street-railxvays : the difference of cost of the two 
systems is roughly t\vo tloliars arid a half per car per tlaq-. Now, 
\vliether the repairs of the battery \viIl cost this ruucli is a inatter 
tha t  only experience can srttle, but on, roads where the grades are 
slight it is very probable that the batteries will be most economical. 

T h e  rriatter a t  present stands thus :  only about fourteen per cent 
of the possible storage capacity of stor-age-cells is utilizetl ; their 
discharge rate is lirnitetl, so  tliat even tliis comparatively snlall 
capacity is great in ~ o n ~ p a r i s o n  to i t ;  the ce!ls deteriorate, so tliat 
a large itern of expense is in repairs ; tile efiiciency of tile crlls is 
not greater than seventy per cent. Even with these disatlvantages, 
storage-lratteries can be la]-gely applied for lighting and traction- 
worlc. I t  seems inipossible, \vith the nr~mlier of investigators work- 
ing on tlie subject ant1 tlie great possibility of improvement, that 
the next few years \.\.ill not see a gr-eat increase in tlie ecolionly, 
storage capacity, ant! tiischarge rate of storage-cells ; ant1 a very 
motletate illcrease in any of these, especially the latter, will throw 
the balance tlecitletlly in tlieir favor fo:. traction-work. 1:or lighting, 
their field is equally estentletl. 

Pizurari\ .wn S r ~ . c o s ~ ~ a l i r u  ISC r r ~ ~ r c x ~ r sI ~ ~ r c , r ' r o x - C o i i . s '  
-The  relations between the primary antl the induced secontlary 
currents in induction-coils have been investigated mathernatically 
by several \vriters, the clearest alid most satisfactory treatment be- 
ing probably that of hlascart and Joul~er t .  Since the esperinlents 
of E\ving on the magrleti~ation of iron, it has been clear, not only 
that  the assurnptio~ls hitherto ~nat ie  have not accurately represented 
tlie facts, but that any rigorous niatlieniatical treatment \voultl, 
\\ziti1 our present Itno\\-ledge, be impossible. Tlie ~vorlt of Prof. 
Galileo Ferraris in this connection is important a s  showing the ex- 
tent of the motlification that can talie place, i l e  has tleterininetl 
experimentally the difference of phase between the primarl- antl 
sc:contlary currents in an  old-type Gaulartl and Gibbs tr:tnsforrner, 
anti, cornpal-ing then1 with theoretical deductions of his own, fiiitls 
the agreement satisfactory. 'I'he objections to liis 1vo1-1< seen1 to be 
tliat the appar:ltus he experirnenteti on is obsolete, and is not of the 
type at  present universally used ; the old transformers having nil 
open magnetic circuit, \vliile now tlie ~nagiietic circuit is always 
closed. T h e  worli is important, Iio\-iever. as showing the inade- 
quacy of the at  preserlt ;iccepted treatment. 

ETHX01,OGI' .  


Notes  on t h e  Mwakiool of Vancouver Island.  


DR. GEORGE&I. Da\vi;ox gives in the Transactions of tile 

Royal Society of Canada for 1887 a very interesting sketch of tlie 

I<\valsiool, a ~ ~ e o p l c  Brit-
inhabiting the central part of tlie coitst of 
ish Coluinbia. H e  tlescribes tlie nuinerous tribes of this nation slid 
their several villages, hut the nlost interesting part of tlie paper is a 
tlescription of tlieir mode of life, traditions, and language. They 
li1.e in lar-ge \vooden houses, tlie front of \vhich is painted with tle- 
signs repi-esenting the fabulous thuncler-bird, ~vhales,  snakes, or 
salrnon, ~vhile tile posts and beams supporting the roof are carved 
in sirnilar lorrus. 'l'lie children are for n iong time kept tied into 
the cradle. l \The~i  they leave it, the cratile and tlie betlcling 
must be deposited a t  a place reserved for this purpose. Then a 
great festival is celebrated, and the child is given a name. On tliis 
occasion the father has to give away a great part of his PI-opel-ty. 
P_)awson gives very raluable information on this giving-away of 
property, which was  well known to be practised by the t r i l~es  of the 
north-\vest coast, but tlie meaning of which was not clearly under- 
stood. H e  says, --

" T h e  rules govel-~ling the $otliztc/l (as this festival is called in the 
Chinook jar-gonj and its attendant ceremonies have grolvn to be so 
complicated that even tliose persons most fainiliar with the natives 
can scarcely follow it in all its details, and it is sornetirnes dificult for 
the  natives themselves to decide certain points. T h e  custonl was  
forrnerlp almost entirely confined to the recognized chiefs, but of 
late years it has extended to  the people generally, and become very 

niuch cornmoner than before. It is regarded as  a means of acquir- 
ing and maintaining prestige ant1 power, but it has nowadays 
spreatl to all classes of the co!ninur~ity, and become tlie recognized 
inode of attaining social rank ant1 respect. 

" 11s a particular instance of the custom, let us suppose that a 
nian of one tribe has collectetl together as  his own, or obtained 
control of, say, five 1iun.dretl blankets, ant1 wishes to make a $of-
latch to some other tribe. EIe goes to its village, atid makes known 
his intention of tlistrihuting a thousand l)lanlcets at  a cer-tain date. 
EIe begins by lending out his stock of five hundred blankets, giving 
largern~~rnbersto those who are \veil off. 'Shis loan is recltonecl a debt 
of honor, to he paitl, with interest, at  the proper tirne. It is usual 
to return two blanlcets for ever-p one borro\ved. T ~ L I Sthe stranger 
ol~tains tlie thousand Ijlanitets for h is ja t l~ztch ,  which, with the ac- 
coni;~anirrientof much 1,onlbastic speech-malting and excitement, are 
distril~itted in exact proportion to the social position of tliose taking 
part." 

Those who receive presents at  such a festival 1)ecoine debtors of 
the man who gives the feast. These feasts are  celebratetl a t  a mar- 
riage ceremony or when a nian wishes to talte a new name. 

In conilection with the remarks on the #ofi/ctch, Dawson refers 
to the actual cond i t i o~~  of tliis people, antl eniphasizes the fact that  
the best way to civilize then: will 11e the establishment of intlustries 
among then]. Tlie report on the legends of the people is of great 
interest, and so is the vocabulary of about seven hundretl vvords, 
which is of grcat importance, ;IS our knowledge of tliat la~iguage is 
very scanty. -~.-

Great PV~zterficlL~, Cn/nrncfs, crzd Gq.rers. By JOI-IK G I%ON.  
S e w  York, T. Xelson & Sons. 16". $1.25. 

L'kijs f r o f ) ~  the E(zrth's Lizrst. By JOHN GIBSON. S e w  Vorlc, 
T. Nelson & Sons. 16'. $1.25. 

TIIESE t\vo ~ ~ u l ~ l i c a t i ( ~ n s  j~resent ill a readable form certain phe- 
norilena of physical geogr:lpliy ; tlieiornler treating of famous cata- 
racts and geysers, the latter with a var~ety  of geological phenorne- 
na such a s  obtrude the~nselves upon tile attention of the reading 
public. T h e  book on waterfalls and geysers is \\re11 illustrated. and 
the author has describetl alrrlost exclusively those cataracts of ~vhich  
he was able to give ;in illustration. T h e  papersof which the ' Chips 
frorn the Enrth's Crust'consist were origi~lally contributions to the  
Scatsiiznic neivspaper. Eruptions of volcanoes, great land-slitles, 
tornadoes, clisco\reries of gold-fields, the fall of a meteor, earth- 
ciualses, and similar phenomena. have giver] occasion to writing 
these papers; and we thiiiic the author lias well accomplished his 
taslc to write in an  agrerable form to s u c i  people as  have no 
time ant1 occasion for systematic stutly, but \\rant to know what has 
been discovered regartling tlie history of the earth and the cause and 
true character of current geologic:~l events. T h e  book contains a 
consitlerable number of illustrations. 

i l I i i ~ ~ ~ ~ z iR Z J O U Y ~ C Ti!f fk~'C T i z l ' t ~ d  cijltrtl~~. By D A \  I n  T .  IIxP. 
TVashington, Government. So.  

'THE annual report on the nrineral resources of tlie United States 
for the pear 1886, cornpiled in tlie Division of Mining Statistics and 
Technology of the Unitecl States Geological Survey, has just been 
issued. TVe iind in this volurne, which is the fourth of the series, a 
minute and exhaustive report on the procluction and economic value 
of minerals in the L'nitecl States. T h e  arrangement is according 
to materials, and under each lieading the total procluction, re-
cently opened mines, technical irnprovements, imports and exports, 
a re  treated. The  statistical tables of the precetling volurnes have 
been brought forward to tlie close of 1886. Besities the report 011 

the annual PI-oduction, tile volume contains a brief and interesting 
review on the Rniericail iron industry, from its beginning in 1619 
to 1886, by l ames  &I.Swank, and an elaborate paper on the iron 
ores east of the Mississippi River, by John Rirliinbine, to which are 
atlcletl analyses of foreign iron ores srneltecl in this country. T h e  
rolurne is very exhaustive, not only treating of metals, coal, petro- 
leum, etc., but giving also a review of the production of structural 
materials, fertilizers, precious stones (the last by George F. I<unz) ; 
in short, of all minerals of any economic value. 


