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time a similar moist region, of 15" altitude and 
~ e r h a p s35" length, was disco\-erecl in the south- 
east : and this ill turn was fouilcl fifteen min- 
utes later to  be partly filled with cloucl. After 
an hour o r  so  they hncl all clisappcarecl. T h e  
appearaace was a s  though a boclj of air hearilj- 
cllargecl with moisture, having I~ecome heated, 
v n s  seen rising I~oclily a t  s ix  o'clock. while a t  
seven the conseclueiit cooliiig liacl conclen~ecl 
in p:rrt i ts moisture. 

O11e of the rnost strili i i~g facts noted is  the 
sucldenaess with which a 11ygrnmetric change 
occurs, as  indicated by the spectroscope. 
D m i n g  the fine eather her of ,June 30 aiid Ju ly  
1. the spectroscope hacl iilclicatecl unr~snally 
d ry  air 17ith almost ahsolote uaiformity. Drlr-
iilg ,July 1, as  tlic diagram shows, there h s ~ l  
been a 7-ei*j7 slight increase in  the moisture 
preseat,  as  inclicatcd 1 1 , ~an observation a t  s ix  
F.X.  Fifteen millutes later,  happening to 
glance through the si~cctroscope, I T Y ~ Sgreatly 
surprised to  see how mnch blacker the line 
looked. A new set of readings n a s  taken, 
g i ~ i n ga mr~cli higher amount of moisture, a s  
iilclicated by  the sudden rise in  the curve. 
The  sky was almost entirely free from clouds. 
with a light breeze from the south - west. 
Measurements mere made in both cases all 
along the westein half of the horizon. the 
eastern being too tlarii a t  that hour. A t  seven 
o'clock a inoclerately cleilse bank of strattls 
clouds had risen iu the west t o  an altitude of 
15' or 20". T h e  record a t  seven ailc1 seren- 
thirty showecl little further hygrometric change. 
T h e  sky was sooil entirely 07 ercast wit11 clonds. 
This  hygrometric change was not a mere mo-
mentary one, connectecl with cloud-formation ; 
but  the later record sllomecl it t o  be the begin- 
ning of a periocl of moist air ailcl showery 
~veather .  The  hygrometer, i t  will be ilotecl in  
the diagram, g a r e  little sign of change for 
some honrs. Other suclclen changes of equally 
striking character h a r e  been observed. Tliat. 
a s  has  been suggested by  Caproil and others, 
the p h ~ s i c a l  state of the susgenclecl water, the 
size of the acyueous particles, may h a r e  a n  influ- 
ence in  its light-absorbing power, and so e s -  
plain in  part  such changes, is r e r y  possible ; 
hot  the eviclence that  such is the case appears 
t o  be far from conclusire. 

I t  is  belierecl that a series of spectroscopic 
ol~servations, continuecl for a coilsiclerable 
periocl of time a t  different stations, ~vould 
give 111nch light on a nurnber of important 
q ~ l e s t i o ~ ~ sin n~eteol.ology, particr~larly in the 
stndj- of the for i l la t io~~ of showers ailcl storms. 
The  instrument is apparently aclmirably aclagt- 
ecl to  d o  this work, by its ability t o  trace 

accurately the rnotions of inasses of ~ a p o r  in 
the upper atmosphere. T h e  discussion of the 
more important questions which arise in  carry- 
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ing on this ii~vestigatioll is  deferreel until a 
larger illass of figures ailcl facts h a r e  been 
acc~iinulatecl. C. S. COOK. 

NOTES O N  S A S S AFRAS-LEA T'ES. 

TIILI~Eare three distiilct forms of sassafras- 
leaves. T h e  siinplest is  ovate, r a v i n g  t o  
oval ancl oborate. A second forrn is three- 
lobed, the incisions r t~nning  from near the 
illiclclle of the upper half of the leaf's eclge to  
the centre of the blacle. The  thircl form is  
illiclway between the entire ancl three-lobecl 
sorts,  and has but one side-lobe ; the opposite 
half of the leaf being entire. I t  is  as  if one-
half of a three-lobed leaf mere joinecl by tlie 
inidrib t o  the opposite half of a n  entire one 
of the same size. This  form may be  r e r y  ap- 
propriately called the mitten. '  

I n  the stuclg of these three forms, branches 
of sarsafras have been gatherecl from a large 
nuinber of places through the  surrounding 
co~ultry.  Some h a r e  been obtained from the 
n~oods ,  aucl others from the ope11 fielcl. 
Branches mere cut from the largest trees ancl 
from the smallest, from rigorous trees ailcl 
those of slonr gron th. Tell hunclrecl ancl fifty 
leaves were esan~iiletl  : and of these, five hu11- 
dred ancl thirteen were ent i re;  four hmlclrecl 
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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 


