
SCIENCE.  


One impression gatliererl from tlie pages of of p i r a t e  11rol1e1 ty, and tlic r c l e i ~ t l c ~ ~ n e ~ ~  with 
this nlorli is the almost religious fervor with which it was sn~)picssed as soon as discovered. 
which communists are devoted to their peculiar I t  npl~ears tlixt tlie p r i ~  ilc~ge liad been grantecl 
social creeds. Ridicule is unable to torn them each family of cnltirating n small plot of 
aside from their purposes, and repeated fail- ground su~rouricling the house, in sucll maancr 
ure does not shake tlieir faith. Spraliing of ns tlie rnembeis thereof tlloright good : tliis was 
tlle charms n-liich the communitj at Brook the origin of the question of the ' little gnr- 
Farm found in their life, and their unwilling~~ess dens ' ( b  les petits jardins ') . 
to change it for tlie ' ll~sories of Egypt, '  Dr. 
Sliaw renlarks :-

"Sonle such feeling as that seelns to be pel.rna- 

neritly retained by almost all who have ever engaged 

in comrl~~lnity I t  is a ilotable fact that Inany of 
life. 
these people n.110 liave erilisted in the worlr of h u ~ n a n  
ameliol.ation have their wits woliderfnlly qnicliened 
thereby, while the one-sidedness of their tlevelop- 
merit tends to deepen alld confirrn opinions once re- 
ceived. The ill-fated colonies of Robert Owen had 
passed into the llistory of ' extinct socialisms' a 
generation ago; arlil yet the writer hi~riself rnight 
designate one and allother and another of the now 
veilerable associates of Owen, still fresh with enthnsi- 
asm, and warm with symp:tthy, for every proposed 
social reform. Tlle last of the Fourii:rist phalanste- 
ries disappeared before the war; but many of tlie rnen 
w l ~ owere engaged in t l~em may still be fou~id  wres-
tling with tlie problems of co-operation, or pou~iding 
away at  something lrlore radical. Icaria once num- 
bered its liundreds of disciples. Most of them have 
disappea,red, seenlirigly swallowed up in the mass of 
American society; hut, i f  the truth could be ascer-
tained, they u-ould, ill all probability. still be found to 
be communists at  heart" (pp. 176, 177). 

A second lesson which Icaris teaches, is that 
the difficulties in the way of a realization of 
communisn~ l-lare esistecl lnrgelj in the iinper- 
fections of human nature. Attempts to erect a 
social fabric of a new design hare shattered, 
because tile building-material mas not strong 
enough to resist the strain to which it was sub- 
jected. I t  is a sweet thing for brethren to 
clwell together in unity, k~ut truly a lnost diffi- 
cult thing. While in Sauroo,  Ill., tlieir first 
settlement, Cabct early leads one party of Ica- 
riaas in violent attacks on an opposite party : 
ancl the controversy waxes narm and bitter, 
until a disastrous split separates the tmo sec-
tions permanently. Cnbet dies poor and 
brolien-hearted in St .  Louis, his adherents are 
soon scatterecl, while his opponents founcl a 
new settlement in Iowa. But these latter, 
united in p o ~ ~ e r t y  en-aiicl trial, are unable to 
dure prosperity ; ancl a young nncl piogressive 
party, unwilling to accede to tlie policy of their 
more conserratire elders, effect a separation. 
Peace and prosperity hare nerer  remained 
long with the Icarians, but they have never 
ceased to persevere in liope of better things. 

One of the most interesting and at  tlle same 
time touching passages in Dr. Sham's book is 
that which describes the beginning of a system 

" E v e r y ~ ~ l ~ e r eelse in tllc comrnuiiity tlrv 1cari;in 
nlotto (all for each, each for all) was the i~lvariable 
rule. If, in the one ~nat ter  of these tiny plots eriviron- 
ing their humble domiciles, the Icarians allowed the  
idea of '1neu11~e l  t t~unt' insidiously to enter, and if 
they foulld a keener enjoyment in tlie fl(,wel.s or the 
grapes because of the forbidden but delicious bense 
of ownersllip, we must not condenln theti1 too harsh- 
ly, nor impeach their communisin. Tliere wtts sonle- 
thing noble aiid pathetic in the rnanrier wit11 wliicll 
these 'citoyens' arid 'citoyennes' put away the ac- 
cursed thing when they awolre to a realization of the 
fact that  tlle gardens were introclucirig a dangerous 
element of indivitlnalism and inequality" (p. 101). 

This unljretentious little 1)ooli on 1ca1,ia 
nlay be comnlendecl as a contribution to social 
science vell wortliy of careful perusal. It 
may he proper to state, in coilclusion, that tlie 
booli was presented by its author to the au-
tlioritiks of the Joli~ls Hopkins r~niversitg as :a 
thesis for the clegrec of P1l.D. 

THE PI1 YSIOLOGICAL ANATOMY OF 

E'L A N TS.  


TIIISis the best slcetcli of plant-lif'c ttiat 
we liare seen. The author criticises Sachs's 
viem that the cell is merely passive, and shows 
that n e  must recognize both the separate indi- 
viduality of the cell ancl the corporate unity 
of the complex plant, though in the l~iglicr 
plants the inclependence of the cell is largely 
subordinated to tlle geileral \veal. IIe also 
rejects Sachs's Fundamental system ' of 
tissues as being a l~eterogcneous assemblage, 
ant1 as in no sense n physiological unitj . 
The right classification of tissues is shown to 
depend neither on embryology (for mature 
tissues show no embq ologicnl un~ ty )  nor 011 
collocation (wlicther outside or inside t l ~ e  
thickening ring), but on their actual structure 
as related to their functions. Thus the tissues 
are arranged as l ~ r o t e c t i ~ e  e, -theand nutri t i~ 
lxotective including dermal ancl slicletal (or
mechanical) systems ; and the natritire inclnd- 
ing absorbing, assimilating, conducting, st01 -
ing, respiratory, ancl secreting organs. Tlie 
bulk of the book is occupied nit11 the anatomy 
of the plallt as dependent 011 its fiinctioiis. 
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Liitler tlie proteeti\ c sj stern, 11e learn tli:lt 
co11~ancl ci~ticle are  a kind of fat, like tallow ; 
the corh beiiig impermeable to  changes of tcm- 
per:zturc. antl so s t~enring s l o ~ ~ ~ ~ i e ~ . i  of freezing 
ant1 tlran ing. Tlie special sc.cretioiis of etlieleal 
oils h a l e  also been fou~ltl  b j  'l'yndall to  be 
u s e l ' ~ ~ l  w a ~ m t hbyill prei c ~ i t i n g  thc escalx of 
n~olr t ,  n~rd o\er-lreating b j  d a j  .

3 ,l l ~ cnicclin~iic:~lsj i tem inclritlcs l~:lst, n ood- 
cc.lli, nut1 sclere~rchgn~c ; some parts  resisting 
l~nlling forces, others resisting pressure. 'l'hc 
bast-fibres of ni:11i! plants surpass ilon, and in 
some cases c~ en steel of equal cioss-section, ill 
tlieir 1)on er of' bearing ~reiglits.  I3cfo1c mintel 
tllc walls of tlic i ~ a s t  Inn! thiclieii, beconling 
collcncli~me, aild tlic I\-nlls of camhiurn-cells 
ni:Ij also t l r i c l i ~ ~ i ,  ofas  a mealis in both cases 
st01 ing food n liicli is glvcn back in spring. 
A s  a geilcral rule, stems are stre~lgthenctl to  
resist pressure. and root i  are foitifieil g gain st 
injury Oy l)nlling : 2nd licncc the circulal ar-
r:rnge~ncnt of nreclranicnl e le i l~e~l t s  in tlic o11c 
c:lse, a~ i t l  their axial situation ill the otlier. 
I<nt  stems gro~vi~rg  in !later, ailcl a e ~ i n l  roots. 
rc\ erse the contlitions, and a c c o r d i ~ l g l  the 
s t ructure;  so  tliat we coixie to haye root-like 

to  be  in  the vessels : tli:tt in p:~liiis and t ree-fe~ 11s 
there is  too little prosenclig~ire to  satisij- Sachi'., 
cloctririe : and that  Saclis's c~sperimeiits wercL 
defective and \I rongly interpreted. Tlie wood- 
cells are  merplj 1nrc1i:~iiical. ant1 the nn te r  
ascentls througl~ the \ essel3 :l~i(l traeli(~it1s. 

T l ~ o u g h  the 1 essels may contain air-bnbblei, 
the! ilo not eominu~licate wit11 i~iterccllular 
spaces or with stomata. ant1 the lon- tpnsion of 
the ail in tlie~ii moult1 fa\ or n suctot.in1 r:rtlrcr 
tli:lii a s i ~ p p l jing fu~rctiolr. 'rlieg Iinw natcr  
110th I)! day  and liight. 'I'lie nir al)l)eal> in 
the111 n lien tlie d a j  is so~riemlint :rtl\ :rncc.tl ; 
n ~ r d  tile :ilteiii:rtc bnl)i)lcsof matcr ali(1 air. lilic 
rJnmiii's trthes, fa\ ors Elf7 ing's wenT of tlic 
ascent of the water 11y ' steps ' (as  a n r i t e r  in  
,\iitc~re nnnres i t ) .  Tlrc t rn~rs \  crse malls of 
sornc T c ~ i e l s  (3s tl:rclicicls) support stzlrc41. 
~vliicli is too Ilea\> for fluid.; : :tnd the tliiri 
~ n c ~ n l ) r a n e s  n ater,])el mit tlie slon. passage of 
b u t  stop the passage of a i l .  In pitted cells 
01 pittccl tracheicls the diffiisiori slrrfaces arc3 
en la~gc t l  a t  the l i t s  nitlloat the walls heino 
neakencd. T l ~ e  wide ducts of rnttans a f o i d  
t11ucli 1)assage for n-ntcr 11) tliminisliing nd l~e-  
iion ; n liilst water-l~lants ha\  c rely closccl ducts. 
Tlie long \-csscls :trc for through pnssagc of stenls ancl nlso stein-lilic roots. The  c ~ r a t i o ~ ~  

of'le:r\~cxs is directed t o  p ~ ~ o t e c t  .them fionl i~i j ru)  
and  sometiincs to  roll t l i e~n  ill), aircl so miiri-
n l i ~ e  c \  al~oration . Some leaves iii aritl regions 
Iiayc ' n ater tiss~lc. '  T\ it11 large rcser\oiis of 
n ater fhr times of tll~or~ght. 

Root-hails a re  srtbsicliarj to  the surf:xce of 
tile J oung sootlcts fol nbso11)ing matel, ant1 
may occur 011 11nclerg l*onn(i steiiis. Tliej 
aboi~nt l  most in  plants in1i:tl)itiiig (11) places 
ant1 in those mllich trnnspirc f r c c l  ; nnil arc 
absent from C'onifeiae (11 liosc t rai is l ) i ia t~o~i  i i  
lon ) and Srom marsh-plants liere re t lie n atel -
strl'ply 1s abnilclant) . 

Tlie s i~ccial  :~ssimilatinp orgalls are tlic 
palisndr-cells of the le:xves, tlie sl~onge-cells 
being only snbsicliarj . E u t  the sponge-celli 
a re  impoltant for trans1)iration ; :xr~tl in  b e t ~ l i -  
t iees tlic lea\ es  in  sunsliint: ~ R T Brrinc11 l)aliiadc- 
tissue, wliilit those in sliade Iia\ c inost sllonge- 
tissue. 

water, nlrcl abouiitl in ;;tenis ; hot traclicids are  
for local supplr.  ai1d 1~retlomi1iate in  lea\-cs of 
l,hanerognnis and in some c r j  l)togalilb. 

Anotlicr part of tlie contlnct~ng s ~ s t e r n  is  tlre 
c~ondi~cting nlr of tlic lc.:r\ es nrrd ste~tr.  paie~rclij  
inclndi~lg the l~arenchj  nie of tlic fibl-o-T usculal. 
l)u~ltllcs.tlre ~iiedullnry rays,  ancl the t rnasparc~l t  
parenchyme nror~nd tllc bnnclles of the leayes. 
These cells coilre! o r  store ca rbo l~ j  tlratcs, a s  
s t a ~ c l l  anel sugar. Their proximity to  the ves- 
sels i~idicates osmotic action, b j  mliich n7ntcr 
a~i t l  ~o1)slaiiccs ill solrrtioi~ pass ont ant1 it1 ; 
tlic contlucting tissne aids in  the tl~ansniissio~l 
of water ; ant1 tile \ eiscls may aid in tlie ti-any- 
Serenee or storing of cnrboh) tlrntes. '_['llc con 
dnct i~ig pare~iclij  nie of tile woocl-region join\ 
neighho~.iiig 1netlullnl.j r a j  i,t h ~c o n t e ~ ~ t sof 
n liich can pass rndi:~llg in  the stem. 

Tlie conclnctiiig s j  stem for tliv proteicls is the  
c a ~ i ~ b i f o r i i ~  thecells ant1 tlie s i e ~ e - t n b r ~ s ,  ltcr-

On tlrc contlncting s j  stem ( l~ i tungssys te7 l~)fo la t io i~ i  of tlic lattel l)erniitting tlie tlans~iiis- 
onr  ant1101 r i ~ n l ~ e s  witle, and we think a jnsti- :L 

fiable, departuie fi oln c n ~ r e i i t  t loct~ines.  Ac-  
cording t o  Saclrs, tlle ~ e s s e l s  of plants contuin 
311, alicl tlie wood-cells c:1ry n ater in the  sub- 
stance of thtxir walls (me uuderstitntl that  
Sachs has g i ~  en up thib Iie\v). Ilaberlanclt 
sliolvs that  the water in the cell-walls is prob- 
ably fixed as  if c~~gstallizccl ; that  the splirig 
wootl conducts w a t e ~  ial)idlj  , t l~o t~pl iit is thin- 
wallecl : tllat n :~tei  has  heen illon 11 1)) lIi5hllel 

sion of unclissolretl snbstanccs. i\lilli-tl~~tats 
share in the fnnctions of the s i e ~  t,-tubes, rcaclr- 
iug c ~ e nto tlie base of' tlie pt~lisatlc-cells of 
leares, ant1 1)eing ab~indnnt  ~vlien tlic s i n e -  
tril~csare few. 

T h e  passage of air is by tile intelccllular 
spaces. Carbon cliosicle can peneti:ltc the cnti- 
ule; a~ l t l  both stomata ancl lenticels can o1)c.n 
antl close so  as  t o  regulate the supply. Tlie 
ztolnata of plants inhabiting a~icl  ~.cgions a re  
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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 vallle 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.' 


