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lower than 75' F., and  here either placetl on shelves or  piletl one 
o n  the  other on the  floor. In  some cases the  rice is sprinkled with 
water  and  left s tanding in basltets several hours before it is distr i l~uted 
on  the  trays. I n  other cases the trays a re  not placetl in the  warm room 
until toward evening of the  second day (the clay after  sowing the 
' f ane  '), and  they a r e  then left undisturbed until early in the  morn-
ing  of the third clay. W h e n  the rice is riot moistened the trays a r e  
left s tanding only four or  five hours, when the contents of each 
mus t  b e  thoroughly stirred by hantl, \vhich process is repeated after 
another four hours of rest. A t  this s tage  the  fungus gro\vs rapidly 
a n d  much heat is evolved ; the grain becomes opaque,  assuming 
a fibrous texture and  becoming somemhat sour in taste. After  
from four to ten hours the  trays a r e  emptietl of their contents and 
t h e  rice spread thinly on mats  to cool. I t  is then ' ltoji.' 

T h e r e  is a loss of weight tluring the  process of fro111 ten to  tmelve 
per  cent of the  rice used. This  is clue to the  evolution of carbonic 
acid, which ~ n a l t e s  the  ventilation of the  room necessary in order to 
malte it possible for the men to remain in it. T h e  usual motle of 
ventilation is to insert a perpentlicular flue, which can be opened or 
closed a t  pleasure, extending fro111 the ceiling to the  outsitle air, 
a n d  an inclined or  horizontal flue which discharges fresh air near  
t h e  floor. 

E L E C T R I C A L  S C I E N C E .  

A N e w  Diffusion P h o t o m e t e r .  

MR.J.  JOLY has  brought out  a new photometer which is simple 
a n d  sensitive. One  form consists of two parallelopipetls of paratiin 
of equal  dimensions, planecl smooth so  they can be  laid accurately 
together on  similar faces. Putting these together with the plane of 
discontinuity a t  right angles mltli the  line joining the  lights to Ile 
compared,  the  c o n ~ p o u n d  block is movecl tonlard one or the  othei- 
of them until the fine line of tlivision he t~veen  the  two pieces al- 
most  or wholly tlisappeai-s. T h e  distances fro111 the  lights to the  
plane of cliscontinuity a r e  now measuretl, ant1 the  relative intensi- 
ties reckonecl a s  inversely a s  the  squares of the distances. In  the  
case of lights of tlissirnilar colors the appearance of the  photometer is 
no  longer uniform, but  that  of two softly glowing substances of 
different colors. Even under these circumstances, if the  colors a r e  
not  greatly different a point of minimum tlistinctness of the line 
can be f o ~ l n d  with considerable accuracy, T h e  greater sensitive-
ness of this photometer over some of tile other forms usecl is clue to 
the  fact that  w e  have to concentrate all of our attention on the  line 
of junction only, not  on two images a t  some distance apar t .  I n -
stead of paraffin, glass of a transluency approaching tha t  of par- 
affin may be used, antl the effect may be heightenecl by interposing 
between the  two pieces a sheet of silver foil. T h e  dimensions tha t  
Mr.  Joly fintls best a re  2 0  by ;o by 11 millimetres for each parallel- 
opiped. T h e y  a re  laid together on two of the  larger faces, the  
parallel external faces being grourid smooth,  but  left unpolishetl. 
T h e  surface under observation tluring the esperirneut is ground 
s ~ l i o o t h  and  polisl~ecl after joining the  parallelopipetls. T h e  most  
important  points to be  attended to in their construction a r e  fineness 
of division line and  uniformity in thickness. Shoultl there b e  any 
difference in tlie translucency of the parallelepipeds a check observa- 
tion might  b e  macle by turning over the photometer so  that  t h e  
halves change places relatively to the  lights, taking the  mean of the 
observations. This  is, ho~vever,  rarely necessary. T h i s  compountl 
block is ~ l i o u ~ l t e d  a s  ordinary Bunsen photo-in the  sarne way a n  

meter, antl the sarne precautions a r e  necessary in using it. 


ELECTRIC TR~LCTIOSO X  THE UNDERGROUND ROADS I N  

LONDON.-Komhere can electricity be more easily employed for 
traction work than on the  untlerground roatls that  a re  to London 
what  the elevated roatls a re  to S e w  York. T h e  rational methocl 
of employing it is to use motors supplietl from a n  orer l~ea t l  wire, 
the  electricity being generated a t  stations along the  lines. T h e  
objections sometimes urged against  the  overheact system for use on  
city streets  cannot apply here, a n d  there woulcl be  little doubt  of 
t h e  economy of the  systern, besides the great  advantages it woultl 
possess a s  far  a s  ventilation a n d  comfort went. Instead of using 
a tlirect current, however, it is proposecl to employ storage batteries 
on  the  train. T h e  motors a re  to have a capacity of 600-horse 
power, antl when  one consitlers the difficulties that  have been ex-

periencecl in get t ing a battery of reasonable weight that  will give a 
marimurn output  of ten or  fifteen horse power for ordinary tram- 
way ~ v o r k ,  it woul(1 seem that  the  plan is alunost certain to fail. A 
huntlred tons of battery might be sufficient, but  with the  initial 
cost of it, its tleterioration, antl the power that  must  be expendetl 
to tlravv it, the chances for the economical mol-king of the  system 
are stnall. 

TRANSFOKLIERS O K  EI,I;.C,I.IIOSTATIC iX.EASEL) INIIUCTION.-
I loubrava has describetl a method of reducing currents  of high 
potential and small quantity to those of low potential and  grea t  
quantity 11y means of electrostatic condensers. H e  first charges a 
condenser of comparatively snlall capacity to  a high potential, then 
tlisconnects it from his line antl tlischarges it into a condenser of 
great  capacity, tl-iereby lowering the tltfference of potential between 
the coatings, and finally he tlischarges the  large condenser into t h e  
l a m p - c i r c ~ ~ i t  By performing this opera- which he wishes to feetl. 
tion fast enough a practically continuous current  is obtained in the  
latter circuit. While the  general idea of using contlensers for 
transforming high to low potential c i ~ r r e n t s  is not new, anti while 
met i~ot l s  have been proposetl which seem a s  promising a s  that  of 
i\I. Doubrava, yet his system has  in it some rlements of novelty, 
Tile  tlifficulty lies in the  great  capacity of the  condensers that  will 
be required. Talt ing tlie clia~.ges ant1 tlischarges a s  rapitl a s  seerns 
practicable ; tile contlensers -supposing the  tlistribution is a t  zoo 
volts - vvould have to have a capacity of ahout  1,000 micro-fnrads 
for every horse-power transformetl. N o w  a condenser of JOOO 

micro-farads capacity is enormous, an t l  woulcl be  expensive t o  
built1 and  too large to conveniently store. T h e  efficiency of t h e  
system would be, probably, very high, but  it \\~oultl require rotat ing 
apparatus of some description, which, with the fact that  house t o  
house tlistribution at  high potential would be tlangerous, \vould 
necessitate the tlistrihution of the  low-potential curl-ents from sub- 
stations. \\'hen one tries to imagine a sub-station distributing 
500-horse power, mith a conc!enser of a capacity of joo,ooo micro- 
farads, tile system ~vil l  seem a tIoubtf~11 one. 

ALI>OYSFOR EI~ECTI:IC~LI> K I T HRESIST~LSCES N O  TE~IPEI:A-
'TITKE CO-EE.FICIEN~I'.-RIr. Edwart l  \Veston has discovered nl: 
alloy whose specific resistance is high and  whose resistance is no t  
affected by temperature changes within ordinary limits. This  i s  
va'ii1a1,le for electrical resistances, ant1 will tloubtless have a n  ex-
tentletl use. T h e  alloy is a rnisture of copper ancl manganese.  It 
may be made  from copper anti ferro-manganese in the  proportions, 
copper 70 parts, ferro-manganese 30 parts. -4 still more curioiis 
alloy is made  from copper 6; parts, ferro-manganese 25 to 30 parts, 
nicltel 2+ parts. This  possesses the  reri~ar1taI)le property of decreas- 
ing in resistance a s  its temperature rises, a peculiarity heretofore 
ascribed to carbon antl electrolytes only. T h i s  last alloy can b e  
usetl with ordinary copper or  German silver coils in such pro-
p o r ~ i o n  a s  to cause the total temperature co-efficient to be  zero. 
I t  is to  be 11011etl tha t  these su l~s tances  will be  carefully studietl and  
their properties a t  high antl low temperatures tleterminetl. 

C H E ~ I I ~ A I ,  A 1881,ACTION I N  ;\?,IGXETIC FIEI,L). -Since 
when Professor Remsen discoveretl that  the  tleposition of iron w a s  
affected by a s t rong  nlagnetic tieltl, experiments have been tried t o  
determine the nature of tlie effect of ningnetism on chemical action. 
T h e  latest and  most  satisfactory contribution on the subject is t h a t  
of Prof. H. A. Rowland ant1 L. Bell, in the  current number of t h e  
Anzerz'c~aiz yoz~r?znZ oJ ,S;.z'e>zce. Thei r  general  method w a s  to take  
two nieces of the metal to be experimented on,  put them in circuit 
with a galvanometer, ant1 i~nrnerse them in an electrolyte between 
the poles of a powerful magnet. T h e  two pieces nrere covered 
wit11 wax except a t  two opposite points, where they were  bare,  a u d  
by changing the shapes of tile uncovered portions the  conclition of 
their surfaces wit11 respect to the rate of change of magnetic force 
coultl be varied. F o r  instance, in the  first experiment t h a t  w a s  
tried pieces of iron \irere irnmersed in dilute nitric acid. One of t h e  
bare surfaces was  flat, the  other  tiletl to a sharp  point. If there  
\\?as no cleflection of the galva~ioineter  when the circuit of the  m a g -  
ne t  w a s  made,  there was  a sharp th row immetliately on malting t h e  
circuit, tlie needlr then gradually returning to  zero ancl going past  
to the other  side. T h e  throw was  in a direction a s  if the  s h a r p  
point was  copper a n d  the  Mat surface zinc. W h e n  the  point w a s  
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filed off, there was no throw. Thirty substances were tested as  
electrolytes. They in general showed the above phenomena, ex-
cepting that the acids which evolve hytlrogen when electrolyzetl 
sho~vetl it very feebly. Experimenting to find the cause of the 
gradual reversal of the deflection after the first throw, it was found 
that any agitation of the liquid produces the same effect, and that 
when cliffusion was prevented, by using fine sand in the vessel or 
by using gelatine with the solutions, the first throw only remained. 
The  small effect with the hydrogen-evolving acids is probably due 
to the mechanical protection of the point by the bubbles of gas. 
Cobalt and nickel were trietl antl found to give similar effects but 
smaller. From their experiments the authors come to the conclusion 
that the particles of magnetic material on the plates are goverried 
by the general laws of magnetic attraction and are held in place 
against chemical action a s  they would be against a mechanical 
force. T h e  rate of change of force a t  a point is, of course, greater 
than that on a plane surface, hence the metal on the point is to 
some extent protected against chemical action, and acts as  the 
electro-negative metal in the circuit. The  general rule stated is as  
follows : When the magnetic metals are exposed to chemical ac-
tion in a magnetic field, such action is decreased or arrested a t  any 
points where the rate of variation of the square of the magnetic 
force tends to a maximum. The  authors criticise a paper on the 
saine subject by Professor Nichols of Cornell, whose results are 
directly opposite to their own, as  far as  the two experiments touch. 
They claim that besides giving no explanation of or drawing any de- 
duction from his results, he has in some cases mistalzen tlistur-
bances for the real phenomena. T h e  paper seems to exi)lain the 
phenomena simply and naturally without the help of new relations 
or hypotheses. 

BOOIC- R E V I E W S .  

L'arl et la Paisie chea Z 'e~z fa~zf .B y  BERNARDPEREZ.  Paris, 
Ballikre. 8'. 

THEEnglish translation of Perez's ' First Three Years of Child-
hood ' has farn~liarizetl the English-reading public with the general 
plan of work and method of treatment of this French psychologist 
and educator. M. Perez is imbued \rith the idea that the unfold- 
ment of mental processes that goes on in every child and is so often 
the subject of literary effort can yield material for tl!e scientific 
study of an  important chapter in psycho!ogy. This  psychogenesis 
in part changes its character with the relative i~llportance of 
the natural and the artificial elements in the child's education, 
with the nature of the civilization that forms its environment, 
with hereditary and individual characteristics. These varying 
conditions affect differently the various psychological elements that 
g o  to the making of a human being, and make necessary dif-
ferent metlhods of stutly. In the chapter of ' Infant Psychology ' 
that hl.  Perez now brings to notice, these varying conditions are of 
supreme importance ; so much so that it seems impossible in some 
respects to tlescribe the artistic efforts of clhildren, but only of cer-
tain children. Nevertheless the path of progress is in so many re- 
spects similar, and the directions of artistic interest so  unchanging 
in spite of national and other influences, that one feels something 
generic even if vague to be a t  the basis of it all. Again, that close 
analogy between the development of the indiviclual and that of the 
race does not lose its application here. It is true that primitive art 
is far from all being alike, that the art of civilization of which it 
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how for girls especially the doll is valuable because it is a tlres-
sable article ; and has not Lotze said that in the exaltation o i  
the ego that is produced by the donning of a new dress is the root 
of self-consciousness ? Taste  in this direction is seltlorn good a t  
first, but it talzes its character so entirely from the environment 
that the psychologist can do little more than record the shifting of 
interest from one point to another that proceeds as  the child ma-
tures. In the feeling for the beauties of nature, - the emotions in- 
spired by the graceful, the sublime, the pleasures tliat flowers and  
scenery bring, -we have a higher and a later form of artistic in- 
terest. M. Perez tlescribes very pleasantly, even if a t  times prolix- 
ly, the growth of these sentiments in different children of his own. 
acquaintance, and records the correspontling descriptions in the  
autobiographies of eminent lnen and women. On the artificial side. 
\\re have the growth of the social instincts, the art of malcing one- 
self agreeable, politeness, coquetry, and so on. In France at  least 
this seems to develop precociously early, but the social position of the. 
family must everywilere be the chief factor in its culture or ne-
glect. Passing to the fine nlts proper, music is doubtless to be  ac- 
corded the foremost rank. W e  Itnow that the most \vonderful in- 
stances of precocious talent are to be fount1 amongst musicians,. 
and this is in many cases the first artistic pleasure that the child 
has. The  human voice is a source of much pleasure to the child. 
T h e  tlistinction between the sootliing and the exciting forms of 
music is soon appreciated. The  educational \value of rhythm is 
recognized hy all kindergartners. T h e  many decorations of bones, 
of roclts, of pottery, by primitive peoples are  not unlilze the first 
scratches of a child. T h e  things most frequently delineated a re  
quite alike. Given a child, a lead pencil, and some paper, and the. 
result can be predicted, wit11 due allowance to the nationality and 
other circumstances of the cliiltl. 

The  play instinct is a very potent factor in the growth of artistic 
taste ; performing on a nlusical instrument as well a s  acting still 
go by the name of ' playing.' Foreign personalities are so real to. 
tlhe child, his vivid imagination so easily assiinilates them, that-  
' pretence,' acting, is a common ant1 an early childish trait. T h e  
doll is the central tigure about which the most thrilling dramas a re  
co~nposed antl enacted; to the boy the putting on of a paper hel- 
met antl a wooden sword is enough to make him a soldier in 
thought and deetl. Cl-iiltlren act to court admiration, and with a 
normally weak distinction between fact and fiction goes a fondness 
for acting out what has originated in the realm of the imagination, 
Literary art is the latest of all acquisitions ; but the first letters of 
a child, though iaclcing all merit, have a deep interest to the psy- 
chologist. T o  each of these topics hI. Perez devotes a full chap-
ter, and succeetls in producing a book which, though not in t h e  
strictest sense scientific and certainly not exhaustive or final, i s  
none the less a ~vor thy contribution to an interesting chapter of 
' infant ps!~chology.' 

-

was the predecessor is no less variable; but from a psycl~ologic 
point of view the development is generically alike in all cases. For 
example, we finci that the excessive and gaudy decoration of th2 
body is displayed by savages and young children ; we finci them 
preferring the same loud, boisterous airs in music, and equally 
lacking in a sense of the beauties of nature. \Ire see, too, how the 
subject of serious use and adornment in one stage of civilization 
degenerates into a toy for the children of the succeeding stage ; 
witness the drum, and the bo\v :and arrow. 

A survey of the many paths along which children find their way 
to the pleasures of art can he most easily attained by a rksz~nzkof 
the chapters of the volume before us. In the first chapter are 
treated the many forms of personal decoration visible in the toilet. 
W e  know how soon a child takes an  interest in its costume. 

JAMES S~ 'EVENSON, Stateslate executive officer of the United 
Geolog~cal Survey, died a t  the G~lsey House, New York, July 2 5 .  

H e  was born in 1840, a t  Maysville, Icy. A rnore extended notice 
will appear next week. 

- T h e  builtlings for the Paris Exhibition have made great prog- 
ress during the last five or six weeks. According to the Journal of 
the Society of Arts, the large machinery hall at  the south end of the- 
Champs tle Mars is now considerably rnore than half finished, and 
will probably be completed in another six weeks or two months, 
Considerable progress has been made with the fine ar t  galleries ; 
but, a s  they were not commenced until recently, they are not nearly 
so far advanced a s  the other parts of the building. T h e  same re- 
mark applies to the other parts of the building for the classes in- 
cluded under the term ' liberal arts,' on the  other side of the  
grounds. In this last-named building it is proposed to place a 
retrospective collection illustrating tile progress of the  arts  and in- 
dustries f rom the very earliest period. On the Esplanade des. 
Invalides, the construction of the various small buildings with+ 
which it is to be  filled has been commenced. Th i s  work has  been 
cieferretl a s  late a s  possible, in order not to deprive the regiments 
quartered in that part of Paris of their remaining drill ground for- 


