
SCIENCE'. 


tlie inili\ it1u:~l. call accurntelg coiil1)al e 
the rise x i ~ d  fall of tlic iiicli\ itlrlal and its n~liole 
cycle oS t rnnsfor~nat io~is  nitli  that  of :111y 01' 
the siligle series or h~nilchcs of tllc~ saliic stocl< 
n hich become Ilighly specialized :r1i~1 illell cle-
genclated ; 1111t, vhen  we :ttternpt to  go  t'artlier, 
n e  meet nitli similar tlifricnlties to  thoie  '11-

conilteretl in t raci t~g the progress of t j  pcs nncl 
orclcrs. The  ladit-a1 t ~ i l t lpeisistent type5 are  
still piesent,  xiltl teach us, that,  as  l o i ~ g  a s  they 
csis t  sufficic~itly uncl~xogecl, iirL\v types arc n 
possibilit! . \Ye have tiaccd 111niig of' these 
in tile t n o  o~r lc rs ,  n~itl  liavc fhniicl tllnt tlieg 
cliange niitl beco~iie illole coilll~licatc(1, : I I I ~that 
lxobabl! :I l~ure ly  persistelit o r  cntirelj nnpro- 
gressivc type does not csis t  among tllc fossil 
('cplinlol)ocl:l, l'hc most crlcl~latetl  e\r:unplc 
of unch:rnqing pcrsisteiicj lias I~een ,  :rntl 1s no^^ 

sr~pposed to h ~ ,the motlcrn Nat~t i lus .  \\'c 
think, however. that  n lien o ~ i r  ol~servations 
arc  fu11j puhlislicrl. ~t nil1 bccoine evitlcut tliat 
tlie simils~rities of this sllcll to iolnc2 of tlie 
('nmbrian coilecl forms -~vllicll liare causetl 
Earrnnile and others to  suppose that  it  tilight 
be transfcircd to  the Cal~lbrian fauii:~ \\.ithor~t 
cleating coiif~isioii- beloiiq to  the cntcqory 
lz~iorvnto the iiaturalist a s  representation ; that  
i i ,  similarities of form, a i ~ d  C V C ~ Lof strtlcture, 
ill the ndults, 'out witli J oung l i a ~ i n g  critircl! 
distinct earlier stages of dcrelol)inei~t, ant1 
brlonoing t o  distiiict genetic+ series. Still, cotn- 

31):~rative nnprogressio~i o r  persistencj i, (*om-
rnon in ,111 r:tclicals; ant1 they t'orce 11s to  
l e c o g a i ~ c  tile S:tct, that  tlic ord(1rs coulcl Iiarc. 
11rodncccl ilcnr icl-ics, l1er1i:~l)s evcil ill tlie cre- 
taceous, it' i t  lint1 not I~ccn for the dirt3c.t un-

e1 iclclltlg tlcgradecl st1 nctnrcs. nc iirriit tul lr 
hack to oar  fiii t  rem:crlrc: ul)o11 the order. 'l'he 
n l~cr t r~res  oS the ietrogrcssive sliells aiid f o i ~ n s  
all sliom that  the\- 11ere exceptioual. t1i:lt tlieg 
liad iieitliei nell-tle-r elopecl arms foi ern\\ ling 
uor poweif~il pipes for sn imminq;  tliat. in  
other noit19. the! coald not h a r e  carried their 
spires in  ally of tile ortlii~ary nays .  Their 
hxbitxts. therefole, mazt h a r e  been niorc o r  
lcs i  se t l c i~ taq  ; niid like the seclentary Castro-  
potla. a s  coi~il)ared with tlie locomoti\~e form., 
t l i e j  presciitecl ilrgeneration oS tlie form ant1 
stiuctnre of' their li igl~er and rriors complicatctl 
nnccitols. Tlieil liahitats did not recjl~ile tlic 
i ~ i o g r c i s i ~ eqrades of structure, aiid they clis- 
peii-,ccl nltll  or lost t l lc~il ; aiitl iu malry cases 
tliis took place T ery 1al)idly. This  retiogre?- 
sion n n s  in itself ui~favorahlc t o  a pi*oloiigc~cl 
euiitclice ; ailtl the gel atologoos nature of tlie 
caha~lges tells the smne i tory,  so  that  v e  call 
: ~ t t r i i ) ~ ~ t ~their extincliotl to thc ui1f:~vorable 
iiaturc of their new habitats, a ~ i d  also call them 
pntliological types \\ ithout fear ofmisreprcscnt- 
iilg their true relatio~ls to other foiins. 

\Ire Iiave 1iccess:lrily avoitled even n l l ~ s i o ~ i s  
l o  sornc of tllc most i~nport:xiit coi~tirmatory 
Ihcts ; but we liopc our efTort nil1 :it least 
slion. that  the tlicoig n d ~  nucetl 1s :I i e :~so~la l~ le  
one, aiitl that  the f'oaiil ( cphnlopodn :ire rvoitilj 
of the ntte~itioli of c ~ c t i  tlie tiiost entliusiastic 
of the young disciples of tlic modein school of 
c r n b ~ jology. T h e  the01 ics of this scliool will 
h n ~ elo stan(1 tests of whicli they 1in1.e now not 

f:~vornble :tction of the p l 1 ~  sicnl cli:tugt~s ~~llic.11 
tliel! took place. so f:xi as  n (. I ~ O I Yknow. (17 er 
111c. ~ ~ l i o l e  em t l ~ .  


'I'llus, in  iiiaI<ing our c o m l ~ n i i s o n ~ 
I)eit.iccn 
tile life of' Ihc iiiclivicl~~:rl ant1 the life of t11c. 
group, me c:xniiot s : y  that  the cause5 nliicall 
proil~ict~dold :~gc ant1 tliose \vllich in time pro- 
ilncccl re t rogrcss i~e  t j  l)cb IVCI <'~de~it ic : l l: ~ \ l t ~  
e:~n o i ~ l y  iag ,  that  they proclucctl siinilnr efrecis 
i n  ch:inging tllcl structures of tlie iiitliviclnnl 
:rntl of the l)sogressi\*e types, ant1 n cre $her('- 
fore ~uifnvoi the fartllcl eloljiiiciita l ~ l c  to  d c ~  
and complicatioii of these types. 111 tlicii eS- 
Teets the! mere eertninly similar ; I-rrit in  theill- 
sel-r es they might lint e hcen, and probablj 
were, quite cliEeient, agreeing only in  belong- 
ing to  that  class of causes which y e  clistiu- 
guish as  pntliological, or tliose nliose nature 
can be geneially snnimed ~111:LS essenti:illy 
unfn\-orable to  the progress, : ~ n d  even to the 
existence. of tlie orgnriizntion. 

I n  order to uniieistand the lnenilirig of tllesc 

even a f~i int  idea, :111tl i t  is to  be hoped tlicj 
will not loiig ilcglecat the precalitioil of l i l lo \~-  
iiig also the pnit liistory of tlic t j p e s  they 
oltt111 \o i~ic:~rllioiisl~ : ~ n d  coiificleiltlg hnnclle. 

A I 1 ~ 1 1 1I*>11) 1 I I * 

, ,
1111, chief signnl-otliccr of t l i ~  a1 tnj tlesiriiig 

to  Icaln ihc progieai of n n-ri.s of cold ncioss 
tlic LTnitccl bt:ttc~9, a n  iilvestigation lias hec.11 
midertnlieii ill orclcr to  deteimine tlie nppe:t~- 
tilice of s ~ ~ c h  n :I\ cs,  tlicir aljl~roximnte v e l o c ~ l ~, 
and gc~ncrnl line of ad\  niice. i t  not l l~l  s c ~ i n ,  
:it liist sight. 21s t l~ouph  tile problem might be 
sol1 etl by d~ .nn ingisothe~111s ( k c . ,  lines thiotlgh 
points a t  the sallle t (~ l i i i~c ia t t~re )  011 coi isccut l~e 
(la! s .  fi0111simultnneor~s ohservatioiis o\ el tile 
~vliole c o ~ i n t r j  . If, theit, theie meie n progies- 
s i \ e  inotion, ilie stuily of t l i e s ~  lines woaltl 
slio\v it .  I t  lins bccil found, l ~ o w e ~  ner ,  tlint 
colcl n a\  e does not t ra l  el in  n nlell-clefined 
closed curre  ; a~icl, illole thnii that.  the gradual 
ilici cnsc of ieml~eratrirc. a s  the c ~ t i r e s  nppioncli 
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five tiines encll (la) cluriiig Noveniher, 1881, 
a t  h r ty - two selectecl stations. I n  this i~lositll 
there mere fol~i* prominent colcl n a~ es ; and the 
folloning t:tblc gives the inter~ral of tiiiie nliicli 
el:ipsecl betveen the passage of eacli of these 
or7er For t  D u i i ~ e g n n ,  North-west territory, and 
encli of the fortv-two stations. These figures 
are  inserted exactly a s  tletcrll1inecl from the 
ol~servations. I t  was forziicl, hot?-ever. that  
m:trlj- of the ~ lpparen t  discrepancies i n  a pro-
gressive la^^ of motioii were dnc to  the appear- 
ance of 'c lo~tds a t  the time of an observatiou, 
thus throwing the lniniruurn forward or back 
ihur nnd even eight hotirs. Elanks indicate 
that  tlie li i ini~iit~il~ not determinedcoiild be 
satisfactorily. 

Coitl w i i ~ e s ,I., 11..III..  crncl IT?, of iV;,vend)e~, 
I<SSZ. 

I lour i  ~ I , ~ T I . C C I I1701t DIIIIIC~:III  
and htatioli8 in 1'. 8.  

-

I. i IT. I I i T .  T v .  
-- - -- - I -- -

I i 
.\lpenn, liicll. . . . . . . 1 4S 32 5.2 , 64 , 49 
I:iqmnrck, i lnk.  . . . . ' ,  2.L ' I.' I 8  48 i ;;
l>oston, l \ lni i .  . . . . . . 64 5% 1 G O  i 2  
Grownivillr, 'L'cs, . . . . . 84 I 2 64 ?81 
r:uiil!li,, 9.T.. . . . . . 1 56 43 i G  24 

Cil rc in i~nt i ,(3. . . . . . . 3'2 
C'onc!ic),'l'c~. . . . . . . -
I ) : ~ v c ~ ~ ~ ~ o r t ,  2410. . . . . . . 
l)e;rd\i<rod.1)31;. . . . . . -
J)o<if;c City, 1<:111. . . . . . 3 2  

Eactport, \Te. . . . . . . 72 
E l  !':rvr. 'l'es. . . . . . . 30 
l o . \ i ~ ~ : i l o i ~ f ,  . .I 24 
li'iiri i : ~ ~ f o ~ ~ i ,  L'O3l011t. . . . . 
1:nr~ i,:iiiott.'1': r.  . . . . . ,> ., .,, 

the soutli, ~ n r ~ s l ~ s  anil often ohlitciates 11ic iiio- 

tion me seeL to fincl. Again : snch nar es ai e 

f r e q ~ ~ e n t l y  b~ the loss 
clividecl, tlien imited, t h ~ t s  

of their iclentitj iiial\ii~g iL ~ m p o s s ~ b l e  
to tiace 

them for a long periocl. One of the simplest 

lnetliods of pioccclure in  ,211 in\estigation of 

this nature ~ ~ o u l c l  
bc the projectioi~ of the ob- 
s e n  ntions of tcrnpclatnie iii cui r es, one for 
each statloll, ailcl the11 stutljing tlie fluctuations 
frorn station to station. This  n a s  clone by 
I'rofessol Elias Looruis, i n  his niiith papix, in 
nhich lle investigated the iiiotion of n a r e s  of 
high ancl low pressure. 

A n  islr estigatioii of thiq Bind, a sllol t time 
since, gave 19.8 d n j s  for the 1ne:ln isitelr a1 
of time of sixteen na;cs .  n~oving  from St .  
nlichael's, Alaslia, to  T~uncl iansl i ,  S ~ b e r i n ,  
a1011g the sixty-fifth palallel, 01 all appro\ini:~lc 
~ n e a n  velocity of 15.8 miles pel ilour. Such 
a cletermii~alion, Ilonerer,  cannot be legardccl 
as  entirelj sntisfactory, because it  i inipl,~ takes 
into account a series of s ta t ioi~s lying ill nu 
east and n e s t  direction. 

I n  order t o  e ~ t e n d  tlie inr estiqntion t o  a 
large nilrnber of stntions. n e  ma! take daily 
' departules ' from the 111011t111~ inrnn. ancl, plo- 
jecting these upon chnits. cleterrniiir~ the cllar- 
acter of the A~rctuatioiis ole1 a laige area. I11 

practice, hon~er  ci . tliib inet l~od fails, f'ol tlie 
reason that  the ifr~ctiiations cliniillisll tonr:trci 
s o u t h e r ~ jlat i t l l (ki ,  t l ? ~ ~ i  snaskixig the psogrcs- 
siae motion. 

Tlie fo l lo r~ i~ lg  iiletilotl has i,eell ndor,tctl rol 
oh\ int i~ig tile 1,tttes iIiMciilt; . \i-e s l i q  COII-
siiier, that  if a colcl n a\ e atlrnnce ill m1j cli-
rectiosi, nitlloot tllitrtrbnnce froin tlensc clouds 
or n~oiintnin lidges, it nil1 cillr: sniiiimluii tern- 
1,crntlucs to  s i lcceis i~ e slnlloils in its l>:~tll; 
tile illta.r:rfs of' time b e l n e c ~ ~  01'the jnss:ige 

Vort Gib.on,
sncli n iniiliilinm ot c~r :~i1y one sin11011101,1~1ia s  

I i r i l .  '1't.r. . . . 132 

a ~,l:iltillg poilit, wn(l o t l l ~ i -  1:1 the line of ; I I ~ -  
less. graclllnlly incrcxsing. It! tlctcrinil~iiiq. 

C::ll\-c.t,,ll.'i'cx. . . . . . 7 2  
H ~ ~ r o n ,1J;ilr.. . . . . . . -
!<('y ll'('*l, j p l ; ~ . .  . . . . . iii 
l i ir t) .  iinn.!;. S . C .  . . . . . 5ti 

then, the tiine oi' paseagr oi' ,r ii~iliiriiusil nuloss 
enell stntioll in  :Lcoi~i i t i i, id <+llalli~igIlic,e 
tirntls, wc caii ascci t n ~ n  Lotli L11(. liuc of at1\ nnce 
ancl the uelocitj of tile w r \  e. 

I n  order to  olitnin ille time of paisage o r  ,r 
niinimnm tempera t~u  e 01c.1 :L station, nhere 
n sericq of' obs t~r1a l ion~  l ~ a s  been m:tcle cach 
d a r .  it is essenci:il ii1.t to  clirililiate the etTect 
of diurixxl mnge. 'I'liis inn! I,e clone 11) 01)-
tailling the resiclaals hi each oi)ieivation of a 
month, l :~l ie i~ a t  ailj h o u r ;  then, deteliiiiniiig 
the app~osim:tte time of passage, we ens], b\ 
esnlnining the successive lesiclaals iie:lr that  
time. obtain the time iouglit. t in  efioit llas 
been nlacle to  :tl7plj the abo\ e l)ilnciples to tlie 
observations of tlie I'.S. signal-service, taken 

E'lojccting the ineaii interval for the foul 
naves  upon a cliart (see :iccoinl?anj ing plate).  
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ancl taking Fort Assinaboillc as a starting-point, on descent. The boat, in this case, is cortnected to 
we obtain the follo~ving lines of nclvance :- the balloorl by suspension-cords running obliquely; 

St. Vincent, >linn. Duluth, Minn. i\larquot.tc, Mich. Erie, Peun. Rochester, N.Y. 
HII~OII ,  St. Paul, R I ~ I I I I .  AIiliraobe. l i s .  Pittsburg. Pnnn. Wasliington. D.C.Ilak. 
North Plattc, Ncb. I~eavenworth, Kan. Chicago, Ill. , Knoxville, Term. Charlotte, N.C. 
Cheyenne, Wyo. Fort Sill, Tex. b1(!111!)11is, Tenn. ; Vicltsburg, Miss. Augusta, Ca. 

Santa FB.Xew &[ex 	 Ilcnison, Tex. , liracltettville, Tex. Mobile, Ala. 
Co~~cl lo ,'I'ex. 

I 

Tliis shows that in Xorember, 1881, the colt1 
wares were about two days in travelling from 
Fort Assinaboine to Washington. I t  would be 
an interesting comparison i f  a like in~~estign- 
tion wcre undertaken for waves of heat, also, 
during other months of thc year. A similar 
methocl ma1 be applicd to the advance of 
wares of high and low pressore, with the great 
advantage that clouds ~~ou lc l  not interfere wit11 
thc cletermination of tlio time of passage. 

This subject has attl.nctec1 much attention 
from time to time, and recentlx it has been 
taken up by Mr. A. N. Pearson of Inclii~ 
(Nature, Aug. 9, 1883). 

The chief signal-officer has lrinclly permitted 
this publication in nclvance of a more extended 
investigation. 11. A. HAZICN. 

TISSANDIEI1'S ELECTRIC E A LL001V.l- I .  
INdescribing recently the  new hydrogen-gas appa- 

ratus which we had constructed in ollr workrooms 
a t  Paris-Auteuil, we ruentioned that the governable 
electric balloon, which has been in preparation since 
the electrical exposition, was ready for trial. This 
took place the 8th of last October. 

The arrangement of tlie controllable electric balloon 
consists of three ilistinct pieces of apparatus,- tlte 
air-balloon, properly so called ; thc gas apparatus to 
inflate i t ;  and the electric motor to supply frectlorn 
of motion by means of a. screw. 

The construction of an elongated aerial ship pre- 
sented s e r i o ~ ~ s  We were aided by two ex- difficulties. 

periments, -tltat of Nr.  H e r d  Giffard in 1852, ant1 

thal  of Nr.  1)upuy de 1,Bme in 1872. I n  the model 

which we tried a t  the time of the electrical exposi-

tion, we arrnl~geci for the suspension of the little boat 

a low rotl, running longisudina similar to that of 

the air steamship of Nr.  Giffard. We afterward con- 

eluded that it would be better to place the screw be- 

hind a large parallelopiped-shaped boat, high enough 

to protect the propeller against the danger of a shoclr 


Translated from La N u l u ~ e .  

and the deformations of the arrarlgeinent are escaped 
by means of a flcxible shaft fixed at  either side of the 
balloon. The balloon was constructed by my brother, 
in tlte roorns of Mr. I-I. Lachambre, to whom was 
intrusted the making of the new air-ship. A model 
15 cubic metres in capacity was first made; antl, after 
studying the action of this in a captive state, the 
constructiori of tlte large balloon (fig. 1)was begun. 
I ts  shape was lilro that of MI.. Giffard's arid Mr. I le 
Lame's balloons: it was 28 metres long, and 9.2 me-
tres in diameter through the middle. On its lower 
surface, there is a cone with art automatic valve: it 
is made of a thin cloth, rendered impermeable by a 
liew varnish prepared by Mr. Arnoul of Saint-Oue~t- 
l'Anm6ne. The capacity of tlie balloon is 1,060 cn-
bic metres. 

The netting ovcr the balloori is fornletl of ribbons 
woven with longitudinal spindles, which keep them 
in their proper geometric posilions. The  ribbons 
thus easilv a d a ~ t  themselves to the inflated material, 
and do not f o r k  projections, as do the nleshes of a 
net. The netting is connected on t l ~ e  sides of the 
balloon with two flexible sliaf~s, which perfectly 
conform to its shape, passing along the centre of each 
side. The shafts are made of thin walnut laths fitted 
wit11 bamboo: they are connected by silk belts. At  
the lower end of the netting are intersecting rods, a t  
the ends of which are twenty suspension-ropes con- 
nected in groups of five to the four upper corners of 
the car. This latter is in the form of a cage made 
of buntlles of bamboo rods, strerlgthened by cords and 
illreads of copper covered with gutta-percha. The 
lower part is made of walnut cross-pieccs, which sup- 
port tlte willow basket. The suspension-ropes en-
tirely cover the boat: they are woven into the basket, 
being previously sheathed in caoutchouc, which, in 
case of accident, protccts them from the acid liquid 
certtained in the boat to feed the batteries. The sus- 
pension-ropes are connected horizontally by rigging 
about two metres above the boat. The  guide and 
ancllor ropes are attached to this rigging, which also 
serves to equally distribute the traction during the 
descent. The rudder, a broad surface of unvarnisl~etl 
silk sup,ported bv bamboo, is also arranged behind. 
The weights of the different parts are as follows: -
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