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spring l ~ a l a i ~ c e  used 1.ihic11 nleasured absolute 
weight, the clealkr who should purchase tea a t  
one latitude, R I I C ~sell i t  a t  another, n.oald be  
subject t o  a galn or loss, clepending ul)oll the 
clifference in the force of gravity. 

I t  is not,  l i o ~ e ~ e r ,  on mere]! coinrnercial 
grounds that  tlie change rests. F o r  scientific 
purposes a unit is used as  a tern] of comp:7rison 
betn een cliffere~lt quantities of the same Bind, 
ailcl must be so  defii1ec.l ancl chosell as  to  fulfil 
this ft~nction with the greatest conrenience. 
Kow. a unit of force which s l~a l l  fnrnisli a cli-
rect and coux enient standarc1 of co~npal ison 
betn-een forces or n-eights a t  different places is 
entirely impracticable. A t  any  one pl:lce the 
~reigl l t  of a g i ~  en ~ l lnss  of lnetal may be taliell 
as  a co~ive~liei i t  rlnit : b a t  this unit ~vi l l  cllairge 
nhe11 n e  go to any  other place, oning to tlie 
clifference in  the force of gravity. Indeed, 
e \  erj- str~clent of physics knon s that tlie Incas- 
lrrr of the force of g r n ~ i t y  a t  ail1 one place 
is one of tile most delicate and difficult prob- 
lems in pli ,~sics. I n  t l ~ e  defi~lition which re-
fers to  the latitucle of 43' it is assumed that  
tlie force of gra\  i t j  is the s:rme a t  all po i~ l t s  on 
this l~aial le l .  TT-e now know that this is not 
the case, ancl that  if n e  aclopt such a unit n e 
shall have to define the exact spot on tlie 
carth's surface which is  talien a s  tile standard. 
Reference t o  such a stnnclard 11oulcl be imprac- 
ticable. IIence a unit of force must be sub- 
sicliary t o  the unit of mass. The  inost conren- 
ient waj- of fixing i t  is to  take tlie unit of ~ n : ~ s s  
as  l inona,  ant1 to determine the force of grax ity 
a t  the place of ohseruatioi~. Tlie con~binat ion 
of the trio gives n neightstalidard by ~ ~ l i i c h  
may be expresseel i11 force. T o  be n ~ o r e  e s -  
plicit : if n e  have a piece of rnetal the lnass of 
wliicli n e  liiion to  be one graru, and if we cleter- 
milie the force of gravity a t  tlie place t o  be n,  
then the gravitating force of that  piece of inetal 
mill be l i l~on  n t o  be ?L units of force. I n  prac- 
tice this iiiust be the rl~etllod usccl in p h , ~  sics, 
if an accurate measure of forces is really re- 
quired. 

Let  us now consicler &I.Jmnin's objections. 
H e  snj  s that  tlie Inass of n body is  not suscep- 
tible of direct deterlnillatioil ; for t o  measure it 
11e most coinmence by  cleterlniniiig i ts  weight 
in a balance, and afterwards di \ idiag bj- tlie 
number \vliicli expresses the acceleration of 
gravity a t  tlie latitude of' 45" and a t  the level 
of the sea. I t  is  difficult t o  attribute this re- 
rnarli- to  a n j  t l i i~ig but inad\  ertence, since the 
dixision b j  g nt 4 j 3  is necessarj only on t119 
Flenc.11 s j  stem. I f  we measure it by nlealis of 
a i~alance having glalns as  neights. the result- 
ing weight is a t  oiice tlie mass oil the C. G .  b .  

s stein, no nlntter wllcre the neighing is macle, 
and therefore rieecls no clivision n h a t e ~  er .  

I Ie  then adds. .' Snpl~ose,  on tlie contrary, 
that  n e ha7 e to  measure a force : n e cleterrninc 
it  directly by lneans of n eights a t  the place of 
o b s e r ~ation. Afterwards TTe :1ppl,~ to  these 
n eights the correctiolis relati) e to the latitucle 
:~nd the altituclc. to h n ~ e  an expression of tlle 
force as  the f~nlction of a ~ lormal  gram. TITe 
nus st remark that  we cannot ax oid these correc- 
tions to  taliing lnass as  the fnnclame~ltal unit ; 
because it  is aln a) s 11eights that we measure, 
and the course follon ed i11 the experill~ents is 
necessitatecl by the nature of things." This  is 
quite t ~ u e ,  but i t  cloes not prove that  one sys-
tem affords any more conre~lient  unit of force 
than the other. SIXIONNEWCOMB. 

TIILproblem of simplifying the system of 
time stanclarcls used by  the railwajs of this 
country seems t o  he near solution. T h e  rep- 
reselltatires of various railway-lines, who are 
to -c lq  in session a t  Chicago. nil1 r e c e i ~  e the 
report of the secretary, Mr.  TIT,li:. Allen, and,  
i t  is expected, will take final action. F o r  some 
years p:tst, con~niittees of various scientific 
bodies. as  the American rl~etrological society, 
the i ln~erican association fhr tbe :idrancement 
of science. and the American society of civil en- 
gineers, have callecl attention t o  tile urgent need 
of reform in the standards of time in use, and 
suggestetl l ~ l a n s  for action. The  railn a j  s.wliic11 
are ~iatural ly  most interested in the mox-ernent, 
h a r e  r c c e u t l ~ ~  taken holcl of tlie matter in ear- 
nest. T h e  pln11 nllicli lins niet wit11 the rliost 
fax or is that  in  which fix e standarcls of' time, 
cliffering by consecutive hours, are  proposecl 
for the ~\~l lole  territory occupiecl by tlie 'i~itecl 
htntes alicl Canada. These are  based upon 
the illelidinns from C+reenwich, but receive 
othei iinlnes for purposes of c o ~ ~ r e n i e n c e .  I t  
is  proposed by  the rai1m:iys tlint ill Cannd:~ the 
standard shall be linolril a s  intercolonial tinze, 
nncl sliall coincide n it11 the local time on the 
nleliclinn four hours. or G O 0 ,  n e s t  of Greenrrich. 
I n  the Eilitecl States  the stalidnrds nil1 be 
knon 11 a s  eastern. c e ~ i t ~ o l ,  mozintuin, ancl PC(-
ciJic time, nntl coincide with the local times on 
the rlleridialls five, s ix ,  seven, and eight l ~ o n r s ,  
or i j O ,  90°, 10.i0, 120". respectively, n e s t  of 
Greeiinich. Tlie aclrantnge of this s j  stern is, 
that  the staiidards n ill cliff'+r from the true 
local tiines of the various parts  of' the con l~ t ry  
by amounts not greater than thirty minutes, if 
the d i ~ i s i o n s  a l e  ~nacle rigidly accorcliilg t o  
longitude. and no one will be inconreniei~cecl 
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tlrcreby. The  great clifficultg. however, of the 
p l a ~ i ,  lies in  tlie selection of the places wEierc 
tile cllnnges of one hour arc t o  be ~ n n d e  ; and 
a s  SOIIIC of these, cipccinlly t1i:rt between east- 
crli ancl central time, must pass tlirongh coun- 
try ITell settlccl, no matter how ~nucl i  freedom 
is nllo1~7ed in selceting the lsointr of eha i~ge ,  i t  
has  scemecl to  many that  tlic illcorlreilielice 
n olild be great.  l i a i l ~ ~ ~ t y  requireilitcrests 
t l ~ x t  the changt~s be tllacle a t  the tct'mini of 
sections of tlic roatl, ~vhich are  often large 
cities. At tliesc 1)oiats there will be t n o  times, 
-one for castern, one for \I estcrii ~,oads, cliffer-
inq by an hour. 111dealing with tliis practical 
rlifliculty, t11c railn ays l i a ~  e sllolr n n desire t o  
c o ~ ~ l h r r na s  nearlj  :is possible t o  the theoretical 
s j  itern, but ha\ c atloptcd tile princil)lcs that  
.b 
 clialtgcs from one stnndaitl t o  another shoi~ltl  
1)r nlatlc a t  11~11-lznon.11 points of dcpaiture." 
311(1 that  u t I i ~ s ~ ~  mnclc a t  changes sliot11(1 be 
llic termini of roa~ls ,  where c1iangc.s 1lonr occur, 
esc.el>t 011 tlie transcontinental lines : t~id in a 
fic~v other ullnvoitiahlc cascs, wl~cre  they can 
lte ll~acle a t  tile e~ l i l s  of divisions." 

Att tlie miln a!--time c~oiiventions licltl ill S t .  
lJoitis nncl Ken.-Yo~lr City in April last, the 
f 'o l lo~~ingi~esolutions were aclopted :-

lo. That  all roatls ~ i o w  using Boston, n'cw 
Yorl\, I'l~ilatiell~hia, Bnltirnorc. Toronto, I l a ~ i i -  
ilton, or T\T:tsliington tililc a s  s t a ~ i d : ~ r ~ l ,or 
stanclarcls based nl)o11 meridians cast  of tiiose 
l ~ o i i ~ t s ,o r  nrljaccnt tlirreto, sliall I)e gol-crned 
I)y tllc screntj-fifth mcridiaa or ' eastern tiiue ' 
(fbnr minutes s loner  tiiaii New-Yolk tirnr).  

Y .  Tllat all roads n o r  using Colnmbus, 
S ~ Tannali, Atlanta, Cincillnati, Lonisville, 1x1-
ili:t~~apolis,Cliicngo, ,Jefferson City, S t .  Paul,  
o~ Kansns City time, or standarcls basetl npon 
rrlcritlians :~cl~jaec~nt sliall be  riui by thereto. 
t l ~ c  nilrctietll n ~ r ~ ~ ~ i t l i a n  cea-time, to he callcd 
Irnl time ' (one 1lor11 s l o ~ ~ e r  . eaiterii time,' l11:rli 
: i~i(lniue ~ ~ l i ~ ~ l l t e i  slowel, than Cllic*ago time). 

3 ' .  That  nrrst of' tlie a1101c-nnmecl section 
lllc roacl.: s11:ill I)e run by tlie one, 1111ndrecl a1111 
fiiiii a~lcl tile one l~~itrtlrecl ~ner id -ant1 t.rve~ltictli 
i:~11 t i lr~csi espcc ti vely ( t n  o nntl t11ree Iiours 
slo\rcr tliatl ' etisicri~ titnc ' ) .  

lo .  T h a t  all C I I : I I I W ~ Sfro111O I ~ Cliour stantlnrtl 
to :iaotl~cr s11:tlI I), inntle a t  the  terlnini of 
rontis 01 a t  tlie c~itl.; of' tlivisioils. 

.\notlier r r s o l i ~ t i o ~ ~  sccre-l)ro\-iclecl that  thc 
t:iry shoulil 131 cp:irc :L l>nml~hlctcol~taining nri 
e ~ p l n n n t i o n  of' tlic. .,ul)jcct, nit11 accompnliy- 
ing n la l~s ,  r n d  ctltlt5:t~or to  secure tlic :~equies- 
cence of all partic-; to tile pro1)oicd pl:~n, tllnl 
tlie n e s t  conventioii [night tnlie fin:11 actioli. 

'I'lle repoit of t l ~ c  sec4retnry contains a fine 
rniln-ag-map. wit11 t,lle stalidards pro1)osed for 

each road clcsig~~ateci hy ilif'fererc~~t colors. I t  
is tile ilitelitioli to  use tlic castern s tandard 
from Sfnine a ~ i d  the caster11 const to  Detroit, 
Jlicxh., and Bristol. Term. ; but all tEic Ohio and 
(ieorgia rai lnays will use the cciitrnl stand- 
ard.  a r  me11 ns t l ~ o s c  ill I'cnnsj 11 ania n e s t  
of' l'ittshurg. Tile wcstcrn railways wl~ose  
tcrnlini >Ire in 13uff'alo, S:llanlanca. wid Cliar- 
lotte, are nllon ed t o  use the ce l~ t ia l  stmiclard 
a s  fay east a s  those 1)oints. TJlc inll3oltant 
~) laecs where the c l i a ~ ~ g cof one hour from 
eastern to  central time occnrs. nrc Dctroit, 
13af:do, T'ittsborg, Charlotte, n ~ t d  Augusta. 
T11c c l ~ a ~ ~ g e  time isfrom central to  m o i i n t a i ~ ~  
mndc a t  Eismnrcli, ATo,rth Platte,  \ITallacc, 
('ooliclge, ~ 1 1 ~ 1  others ; froill moluit:iin t o  Pacific 
timc, a t  C)gclcn, Punin, :uld otlic .s. 

T h e  secretary, nlr.  all lei^, has rclreired assur- 
ancars from tile great  majority of roads, tha t  
tlie system is :q)p~'orctl. A t  the l ) e g i l ~ ~ i i ~ i g  of  
this inonth. la i lnays ol~cratillg 70,000 miles 
of road had rcsy)ontlecl faror:~blj ; :tntl replies 
n c r e  comilig in  da i l j ,  nonc in tlie U t ~ i t e d  
St :~tcs  liaring rcfi~seti assent. T h e  roads cell- 
bring in B o s t o ~ l  gave u3sent. l)ro\ idccl sntis- 
factory arrangelnct~ts coulcl be 111atle ~ i t h  the 
Ca~nbriclgc observatory. upon mElicli the!- de-
pencl for thcir timc-signals. Of this there 
call he 110 ilouht, a s  it inny be assumccl that  
c \cry oobscrratory in the country uill  contribute 
i ts  par t  in  the mol cment \vliicl~ innngnrates 
s i~cl ia necdecl rcforin. Tile castern st:111(1ard 
tlifrcrs f i o ~ l ~  Rostoll tirne by s i s t ren  minutes. 

I t  seenis a l ~ n o r t  cert:tin, then, t l ~ a t  tllc con-
.r cn t io~i  llonr ill seision will authorize the pro- 
posetl cl~:lnge, arid a1)point :L tinlc when tlic 
plan sllall hc l ~ n t  into practici~l opcratio~l.  
0 1 1  tliat date  tlic observatories will ~ n n k e  tlic~ 
ch:inge i n  their signals wl~icli the rnilwayp use, 
:~ntl the systent %-ill nt orice hc ~rncler trial. 
The  nes t  qncstiori will be, nlietlrrr the ciiles 
vi l l  :~tlol)t tlie rxilmny system for tli t ''ir use. 
O f  tllis t h e r ~  call bc little cloul~t ; mlcl, in cases 
tvlicxre t \ ro  stnadarils tliffering by a n  llor~r 
come to get lie^, i t  will be I ipces~arv t o  ntlopt 
one of the  two Sol llie c i t ~  st:~nclartl. T11c 
s tate  of C'ounecticnt, which se\,er:~l ye:m ago 
hastily adopted Kc~\.-Yoili time for t l ~ e  stnncl- 
:utl, vi l l  lla\,e the  small cllnrigc of foul ~ n i n -  
utcs to  autliorine. All thesc nc!jnstiilei?ts inay 
be lclt to tlie f~ i tn re .  Tllry nil1 be lnatle 
or not,  a s  the pol7alnr interests tlemand. Of 
tile w i d o m  of the action of thc rniln-ay in:L11- 
tigers there call l ~ e  110 cloubt. Without ciis- 
cll~ssing the relati\ P illerits of the plan adopted, 
ailil otlicrs vliiell I i a ~ e  bee11 suggested. it is 
certain that  tlie prcseilt conf~~sc t l  n r r a n g e l ~ ~ e u t  
should be abolished. T h e  liew 13l:ui is simplc 
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and l~racticable ; anti i ts  adoption is an  impor-
tant  reform,  which is deser~ i f ig  of hearty sup-
port :n~clencouragement. 

LETTERS T O  THE EDITOR. 
Phalansteriu~n digitatunl Stein. 

TIIEXE is no published evidence that the iufusorial 
colony here referred to has been seen by any observer 
except its German discoverer. I t  is stated not to 
occur in English waters ; and this ancornmon animal- 
cule had not been taken in America, until the writer 
recently foand it in considerable profusion, attached 
to the leaflets of RIyriophyllum from a niillpond near 
this city. The colonies and the enclosed zooids dif- 
fer f r o ~ n  their German relatives in no essential char- 
acter, the only perceptible divergence being in tlle 
somewliat smaller size of the American Infusoriam. 

The tubular colonies, which take an irregular digit- 
like form, and branch some\~41at dichotorrlously, are 
in great part built up of granular digestive rejecta- 
meuta remarkable for their coarseness. The distal 
extremity of each tahule is slightly inflated, each 
zooid sitting singly in the hollow thas formed, except 
after having undergone the reproductive process, 
when two or more may be present, the flagellum alone 
extending beyond tlle aperture. 

The conical collar, embracing the flagelluln for 
some distance above its point of origin, is often 
thickened by an  outward flow of the body-sarcode; 
but whether a regular circulation takes place ill the 
collar substallce could not be determined. 

Although the zooids are apparently entirely free 
from all connection with the walls of the zoocytinm, 
they have the pomer of suddenly darting back into 
the tubules for a distance equal to two or three times 
their length. They seern to exercise this accomplish- 

the sun's rays bring to the outside of our atmosphere, in each 
minute, 2.54 heat-units upon eacli square centimetre. W h a t  be- 
comes of these heat-uliits, or  calores, does uot belong a t  all to 
the cotlception of the solar constant. 

"Tile nelrsoler co~lstant ofL;ioglcy, 2.64, signifiei, collscqut.nt- 
ly, that the amount of heat furnished permitllite per square centi- 
metro bv solar radiation ia 2.84 calores. But this number. 2.84 
calores,"must be comprehended.  Lately the t&m calore' has 
been used it1 two siqnification,q, - the large caiorr, or  the amount 
of Ireat t11:lt raises one kiloqram of water 1";and the s~na l l  calore, 
or the amon~i t  of heat which raiser a qram of water lo. The Iat- 
ter, or s~na l l  calore, is applied to the solar constant. Bxpreshed 
in large calores, tlie solar constant of Langley mould uot be 2.84, 
but ,00281 calores: that is. 1.000 times smaller. 

"After  tliese eG~lanations: one can immediatclv sav liow I ~ R I L V  

centimetre." 
F R A X I ~WALDO. 

Deutsche seevarte,  Hamburg, Germany, 
B e ~ t .IF, 1853. 

Dissemination of Phlox. 
1 hale  had for some time past, on my table, some 

capsules of Phlox Drurnmondii, which is so corn-
rnonly cultivated in gardens. The capsules were 
picked while still green, and had dried gradaally. 
Several times I have been pazzled a t  finding srnall 
seeds and parts of the capsule of a plant on the table, 
and could not think where the>- came from ; bat, a 
day or so since, I heard a sharp pop, and, loolang up, 
saw that one of the capsules had bulst, and sent the 
seed several feet anay. Since then it has often oc- 
carred. Thls is an eviclent means for the dissemina- 
tion of the seed. The most of the capsules I have 
examined have perfected only one seed, instead of 
three; ant1 the sudden opening of the capsules have 
sent the seeds flying far and wide. 

Jos. I?. J ~ A I E S .  
Cincintlat~,0. 

The Iroquois institutioi* and language. 

The very courteous and conlplimentary manner in  


ment at  pleasure, but espccially wheu any u n ~ ~ ~ e l c o m e  which my work on the  Irocluois book of rites has been 
object comes in contact with the flagellum. I have 
seer1 a large animalcule glide across the front of a 
colony, axit1 each zooid ill regular succession, as its 
flagellum was touched, shoot back into the tube, re- 
maining there some niinutes before cautiously reap- 
proachillg the aperture. 

I have several times witnessed the reproductive 
process, and have verified the statement that it takes 
place by transverse fission. An interesting fact in 
this connection is, that the only other species of the 
genus reproduces itself by dividing longitudinally, a 
method directly the opposite of that  which obtains 
with the present form. 

The two posteriorly located contractile vesicles pul- 
sate at  intervals of about thirty eeconds. 

DB. ALBIXED C. STOICBS. 
Trenton, N.J. 

Solar constant. 
I enclose a translation of a portion of a letter to me 

from Dr. Josef Pernter of the Austrian meteorologi- 
cal service. Dr. Pernter writes:- 

" Speaking of radiation, I rcmelllbcr to have read several times 
in SCIENCE,  under the 'letters to the editor,' various things con- 
oerning the solar constant,- lately, n letter from John  LeConte, 
bu t  which, like former con~munications, appears to - - nlake the 
subject a little unclear. 

"The  solar constant isaquanti tvof heat ,ar~d thenombern'hich 
is the e x p r e s s i o ~ ~  If ,for the solar cohstant mu8t mean cnlores. 
for example, Violle says the solar constant is 2.54, then i t  milst 
be 2.54 calores. Hut since the solar rndiation is a sumtnntion, 
during time, estendiilq over space, the duration aud the surface 
certainly come iuto the question. The  nlinute has been talien 
as  the unit of time, aud the square centimetre as the unit of 
space. 

"Tha t  the solar constant is 2.54 calores, means, therefore, that 

noticed in a recent number of this journal has made 
me reluctant to take exception to any portion of t he  
review. On ful tller consideration, howel er, I ninst 
beg to be allo\ved, in tlle interests of both science and 
history, to refer to one or two of the remarks of my 
friendly critic. H e  expresses the opinio~l that 'tlie 
sceptical reader' may be ~nclined to regard the por- 
tion of the work which relates to ' t he  league and its 
founders ' rather as ' classic historical romance' than 
as history; and this on the sole ground (as I under-
stand his suggestion) that  the lroquois cannot be 
supposed to have been capable, five hundred years 
ago, of tlie iritellectnal efforts implied in this narra- 
tive. This suggestion, it will be seen, opens up the 
entire question of the comparative mental capacity of 
civilized and uncivilized, or rather nnletterecl, races. 

The question is one altogether too large to be fully 
discussed in this place. But as regards the particular 
subject now referred to, I may remark that the exist- 
ence of the league itself, with all its judicious and 
statesmanlilre regulations, is a fact of which there 
can be no possible question. Any one can see this 
remarkable constitution in full and vigorous opera- 
tion anlong the three thousand Iroqnois on their Cana- 
dian reservation. There is ample evidence to show 
that this league existed in its present form when 
the people who ma i~~ ta ined  it first became !mown 
to European explorers. I t  is clear, therefore, that  
whatever intellectual pomer was needed for its for- 
mation was possessed by the Iroquois before they ac- 
quired any tincture of foreign civilization. 

But why should their capacity for forming such a 
government be questioned? The Iroqr~ois tribes, when 


