
SCIENCE.  


anil fiftj -eight, tliiee-lobed ; anil $event> -n i~ le ,  
mitten foiin.' 
T h e  first leal es of spring n e ie  1111 a ~ i a b l y  

entire, ant1 a lobecl leaf n as  i a r e l  found until 
the f o ~ i r t l ~  leaf n a s  11assed in co~lntiiig f i o ~ nthe  
base of tlie branch tomartl the tip. K O  regulni 
order 17 as  clisco~ ereci. i n  olie case tlie arl:tnge- 
meilt n a s  a s  follon s : t h ~ e e  cntiie,  four thrcc- 
lobecl, one 'mit ten, '  onc three-lohed, one 
' mitten,' one three-lobed, one . mitten,' one 
thlee-loheil ; on aiiotliei blanch, four cntire, 
one . mittell,' fil e thi ec-lobetl, one ' mitten, '  
three three-lobed, threr  .mittens.' The  
l e a ~ e son short spurs of old tieez mere neaily 
all s~l ial l  and entire ; ~11ei1 the kjranches were 
somenhat longer, ant1 the leaves l a ~ g e r ,  t l i e ~ e  
wele one or  more three-lobed or ' mitten ' 
l e a ~ e sin the midclle of thc ,tern. A niu~nber 
of br:inclies taliell from slow-g~owing t ~ e e s  
ga l  e the following, a8giegxte : entire leaves, 
s e ~ e n t y: mittens, s l s  ; three-lobed leayes, 
thiee. A vigorous young sprotlt g n \ e  tnenty-  
seven th~ee-lohei l  leaves, one 'mit ten ' near 
the middle of the stem, and no entire leaves. 
Anothei had t n  o enti1 e hladcs a t  the base, nncl 
twelve three-lobed leaves above. 11 ntuliber 
of these rapidlj -grolving 3 o u i ~ gtrees together 
ga \  e t \ ~  e n t j  -se\ en entire leal e i ,  fourteen ' mit-
tens,' arld eight!--one tli~ee-lobed leal es. 

The  entire and snlal le~ leaves are  in the 
majolity on sloml) -groming trees ; while, on the 
joung sprouts, l a ~ g e r  three-lobed leal es  pre- 
dominate. The  mitten ' form is mostlj  forlnd 
with the entire leayes. This  for111 of leaf is  
probably about equally ilivided betneen the 

light-handed ' and ' left-handed ; ' thoaph, of 
the number fouild ( s c ~enty-nine) , those nit11 
the - tliumb ' to  the left, nlien held ~ i t h  under 
side upward, exceeded tlie other sort \)y half. 
About eveiy thirteenth leaf is n . mitten,' -- a 
form not fo~111d nlentioiietl in  the botanical ile-
scription of tlie snssafi as. 

There seems to be no older in the nilaiige- 
rnent of the three forms ~11011 the braiicli. 
L e a ~ e sfroin the buds nere  examined, and all 
of the three f o ~ m s  \rcie foancl. I2acli hind is 
distinct, from a r e q  early state ; ancl there is 
110 i~idicatioa that one e\ er passes into the oth- 
er. S o  interillecliate forms l l a ~  e been found. 
The  venntion of the three forms is 7 ery much 
the same. There is  a midlib rnnning Icngth- 
nise  through the leaf, ancl a strong lateral lei11 
on each side, which ~ r m sfrom near tlie base 
t o  be! oad the miildle of the leaf. Sinaller 
veirii form the framewolk of the middle ancl 
upper parts of the leaf. T h e  portion of par- 
enchj ma a b s ~ n t  in  a lobed leaf is midway 
between the s t ~ o r ~ glateral veins. This  is 

very ~ l e a r l j  slion~n in 2 - initten,' w l i e ~ e  one 
si le  is lobccl, and the other ehtire. I t  moalcl 
set 111 a ,  if the lobing is a failure to  fill up 
tlic f ramesorh,  and apparently due t o  a too 
vlgoroas g ~ o n  th of thc veins. and a lacli of 
a sufficient amount of the  soft, filling tissnc~. 
I n  the formatioil o r  l e a ~ e s  the sassafras is 
certainlr a t  loose ends, '  but in this it  is not 
alone. 

Fig. 1 shows an entire snssafras-leaf; fig. 
2 .  a three-lobed leaf :  and fig. 3, a ' initten.' 
Fig. 4 shows thc young lea\es  of' the three 
forms. 1111 the illnstiatio~is are  drawn from 
nature. 12rr,ox D. EIar.srcn. 

Sen  York,  July 2 ,  lb83. 

T H E  UNITS  OF JIASS A1WD FORCE. 

Is the original definition of the grain it  was 
regaidecl a s  a weight, and therefore a force, 
being the weight a t  the level of the sea, ant1 
at  the latitude of 45", of one cubic een t imet~e  
of water at  its ma-iimnin density. I t  mas thus 
virtually clefinecl a s  a foice. But  as  we shall 
soon see, althongli clefiaed as  a unit of force, 
i t  lias kjecome in practice a unit of mass. I n  
the C. G .  S. s j s tem of units this change is  
accepted, and tile definition is modified accorcl- 
ingly ; that  is,  one cubic centimetre of water 
is  tali-en as the unit of mass, ancl this mass is  
cnllecl the gram without reference to  its weight. 

I11 ~ o l u m ei., C'otcrs de pkysiqlce, A i .  .Jamin 
criticises this change. T h e  high stancliug and 
character of this great work, a s  well a s  the emi- 
nence of its author, entitle his viems t o  respect- 
fill consideration, especially as  the question 
involves the filncla~nental elementary conccp-
tions of phgsics in a way to render i t  of intel- 
est to  tlic general student.  

W e  set  out witli the proposition that  what 
we cornmonly consider anits of weight, such a s  
the kilogrum ant1 pozcncl, nctically become 
~ ln i t s  of mass in all the ordinar- affairs of life. 
The  reason is, that  in  practice bodies a l e  
weighed by  bnlaacing them against pieces of 
metal, and not b , ~  means of a spring balance. 
A poilnd weight is intleed hearier the farther 
north we go  : b a t  then, n~liateoer n e  weigh 
nitli  it is hearier in the same ratio. Accord-
~ n g l y ,  if by nieans of a weight we w i g h  s~ 

pound of tea a t  the ecyuator, a t  the poles i t  
will still weigh the  saiiie as  a ponncl neight .  
althongh in reality heavier than a t  the equator. 
Tliii  is o b ~ i o n s l y  a great practical and com- 
mercial convenience ; because the quantity o r  
mass of the tea is the important question to 
those who deal in i t ,  while its giavitating force 
is of seco~ldary import:ince. Were  a perfect 
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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 
boclies. 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 convenience. I t  
is  proposed by  the rai1m:iys tlint ill Canncl:~ 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 


