
S C I E N C E .  


I<ept l)ermanently closed, o r  a re  protecteil by 
ante-chambers ; and those of some marsll-plauts 
cannot close a t  all. I11 sunny places tlie :rir in 
the intercellular spaces is in  motion, ant1 nlay 
Ite observed p:~ssing out by the stomata. 1)rir-
ing tlie life of' the plaot,  two inasimn of tians- 

atteinpt is 111atle to  discover w1i:lt tlicse laws 
are, nncl nol merely t o  verif\- them. The  stu- 
clent is taaglit lion. to  c o n s t r ~ ~ c t  galranometcrs 
and electrometels, ancl how to use tliein in elec- 
trical measurement. I n  short,  what may be 
termed the laboratoij method of teaching ele- 

piration occur : (1) in J onth, tlie air l ~ a ~ s i n g  mentary pl~ysics  is aclopted by the antlior with- 
tl~rougli the soft cuticlc ; (2)  i11 adult life. ml~cli 
i t  1)asses by tlic stornnta. 

Tlle suggestion of Sachs, that  the ilarro\\ 
iicisi of tlie cells of autuinn ~ o o d  of trees re-
zrilts from tension, is  unsatisfactorj,  because 
tile change from bioarl to nitrrow cells i i  snd-
elen, ancl the tension u l ~ o n  tlie Toung ~ o o r l  is 
nearly the saine in  antamn a s  in  ipring. I IOJY 
the cliif'erence is cnusecl i i  llot lillowll ; hut it  
benefits the tree by affording wide channels 
for a l)lentifi~l supply of water for the opening 
leal es  of spring and for the excessive trans- 
piration of summer, :tntl, on the other hand. by 
providing tliicliiless aritl streilgtli to meet the 
s t ress  ot' mintcr. (i. I , O S ~ ~ I ~ . .  

Tf?OPVBIZIDGE ' S  PHYSIC'S. 

Al l,r, who are interested ill the iniprovcinent 
of  elementary science-teaching must regartl 
v i t h  no little interest the annou~lcemcilt  that :i 
physicist of I'rofessor Trom~bridge's cleserredly 
high r e p ~ ~ t a t i o n  ancl great  experience has taliell 
tirue to  prepare a test-booli in p11ysics for sec- 
ontlary scliools. ' T h e  uerv physics ' is cer-
tainlg not of the common type of test-hoolis, 
a n d  it  mill be gelierally welcomed as ,  in  inany 
rciljects, a new departure. 

Exercises in  measurement occur from the 
beginning, and the stuclent is  shown thc im- 
portance of ' fiiitiiog out things for liimself' a t  
,211 early stage. The  book is  ricli in sugges- 
tions concernliig the construction ancl use of 
simple f'ol.in5 of apparatus, by meaIls of \vhich 
important l)liysical c o ~ i s t a ~ l t snay bc tleter-
mined with sonle precision. F o r  lineal incas-
l~rement  such instrrirnents a s  the .vernier, tlli, 
spherometer, tlle cathetometer, :ii~tl the micro- 
scope with cohmeh micrometer eye-piece, ~vhich 
a re  often anlong tlle more espensive appliances 
of  :I phyiical laboratory, are  described, ancl 
their construction so  plauned as  to  tempt any 
enterprising 11igh-school teacher to  nudeitake 
their manufacture. Several ingellions methotls 
o f  measuring small intervals of time nre intro- 
(laced. and most of them are so simple that  
their value can be tested a t  little expense. 13. 
means of these methods the lams of motioil 
a re  investigated espcrimentally : in fact, the 

out rcservc. 
Bnt  it  is  a great tlisappointment to fiutl a 

book corltaining so uiucli that is  fresh and 
original so marred errors, many of n.liic11 
are  really serions. 'l'lie laudable attempt has 
bee11 made to put the staclent in  possession of 
certain 1)rincil)lc.s of' prime importance which 
are generally to  bc found only in the c o l l e g ~  
text-booli, ant1 not altvaj s there. 111the dl,-
cussion of some of these, mistakes of consid- 
erable magnitnde, ancl statements tha t  are  rer j -  
niisleatling. Iiavc unforLunately fonnd their lvaj 
into tlle t e s t .  Of' theie, some of' the most 
serious are to be foruiicl i l l  the chapter on mo- 
ments of inertia. I n  attempting to calcnlate, 
n-itlio~it inrolviilg the clement of time, the 
force with nrhicli a steel spring stlilies a 1)en- 
clulurn ball, some illconsistent :tnd extraordi- 
nary equations are proclacecl. 12 little f r i~  the]. 
on the reader mill be astonishecl to  find i t  tlc- 
moastratetl ( 2 )  thnt in :Llever the prorlucts of 
cach force b>-the scyrlcwe of its clistance from 
the fulcrum are equal ; and on this proposition 
the princil~le of nlo~nents  of inertia is allon~ecl 
t o  rest. Tlic statement is also macle that  the 
raclini of g ~ r a t i o n  is the length of tlie equiva- 
lent simple peiiduloin ;and this error permcatcs 
tlie whole treatment of simple a i d  comltormcl 
penclulums. I n  the clefinition ancl discussion 
of ccluipotential surfaces the false assnmptiori 
is made that  force is  constailt over snch a stu,-
face. I'reliminary t o  the consicleration of tile 
n ~ o r k  clone by an electric cnrrei~t  n ill be fountl 
a brief discussion of tlie dimensions of fi)rce 
mitl work, wliich is obscuie and misleading. 

There will be coi~siclcrable difference of 
opinion about the propriety of inserting ill :ill 

elementary test-booli such matter :IS the tle- 
terininatioil of the value of the ohm in absolute 
nuits, tlie measure of the 11orizont:~l compo- 
nent of tlie earth's magnetism, ancl the meas-
ure of clectromotire force by the . thron ' of a 
galvanometer-needle. 

The  booli is extremely snqges t i~  e, and will 
be fount1 of' great  use in tlle hnncls of tllc 
enthusiastic teacher. -\ srcoud edition will 
cloubtless be free from the  nnmerous lnistalies 
of the present, wliich can harcllx be regarcled 
as  a safe gaide to  one not already tolern1)ly 
familial. miti1 the nliderlj ing principles of the 
' new pl1j sics.' 


