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to  one  class or  the  other, S o  f 
us .  D o u b t  is ) h e  mainspri~;  
doubting cf a fact which has  lo 
of no z'm@orlnnce may be  tlie key to  open u p  u c k n o ~ v n  especially the iiiost imliortaiit of these, tlie great  breast  
vistas of research. " L I S C ~ ~ ,1 a s  also i ts  antagonist, the  r i n g  raising ~ I L S L Z ~ ~ ~  

I t  xvill, lion.ever, b e  cor,ceded in a matter  oi' no  i m r o ~ t -  srtDc/trvi/!s, and  compal.ed it u i t h  the  body-ive~ght.  T l ie  
portnnce tha t  this dcal  classiiicaticn ma!. be  incorl tci .  ratio of weight  of the  right and leit large 111-east-muscle 
T h i s  w e  believe to b e  the  case, far  one T-ery important  to  the Ixdy-\!,tight varieci in tlie d i f te~ent  birtl specits  
elemen-hydrogen-is given in every classificrltion tha t  ivere examined, fro111 I : 3.4 in t l ~ e ; ~ : g e o n ,  to I : 10.5 

a m o n g  t h e  non-metzllic elements, \ v h ~ l e  ti-e elinient ' in the  gull. n u t  if the bird.sliecies ;Ire zrraliged accord- 
itself is adnlitted and incorn- i ing to t h e  amount of neither tlie ecjuallyto  be inetallic ; a ~ t r a n g e  this q u o t i e ~ ~ t ,  

prehe~isible misplacemer~t .  ITThether the  others a re  l ight  gcod  ii)-trs come together, i,or b i~c ls  of ecjual absolute 

o r  not only exter;sive esl,elit~?eiits \\.ill (letel-mine. TYlth size ; c.2-.,  the  pastr~tlge s tands  pretty ~ r l l  for\q;~rdin the  

this  rectification, liowevcr, they a re  so far correct tha t  series \ \ - ~ t h  I: 4.8, near  ant1 l~efore  t h e l ~ a \ \ kI : j ; v,liile 

t h e  ~uovenlen ts  of Nature  a re  ol?enetl to u s  a s  by a niira- the storlc, ant1 eagle, siantl xvith :bout 
s p a r ~ o n ~ ,  I : 6 
cle. Tile lock cleared of this  011:truclion opens reatilly near  one anothe~. .  Certainly, with i ~ i c r e a ~ i n gbody-
to  t h e  key, and  Materialis111 rules t r iumphant.  \Ye setni  \\.eight, the muscular  system concerned iii tl glit does not 
premature ; lioxv tloes the t!ualit!- of the  elements sol\-e become relatively greater. T h e  size of thc  inuscles of 
all mysteries ? flight is  only one factor in tl>iiig-j~bn.rr. 

T h e  object of this  paper was  to prove the nir~terialistic h secontl, a~:tl yell-iiiil:o~ta:it factor is the  surface pre- 
origin of the sexes--that s e s  had  ils origin in matter ,  seiited by the  outspreatl \vil;g ( the ~ving-surface)  ; ant1 
T h a t  matter  is dual  is part confrnial ion of it, ljut, like its here, again, it is iiiimatel-ial in ~ v h ~ c l i  no t  tlirection t h e  

ant i typr,  vve must  also prove dual matter  ti, Ile l)vctluct- s u ~ f a c erstenrls. JITith ccju:ll \\-ing-surf:rce, a loiig liar-

ive. T w o  females n i l l  not ~:rctiuce, neither \\.ill two , ro\v surface lias niore tffcct than a s l i o ~  t ant1 1)r02(1 one, 

inales. If a p r o d u c t i o ~ ~can be  fornietl froni t h e  non- a s  a long  rudder is iiiore 1:onerful llian a sliort one. Tile 

metallic elements only, or metallic only, then our theory au thors  have t11ereio1-e given drail-ings cf tlie for111 of the  

is false ; pro t luc t i~n  shculd only ensue troni the ccnnec- cutspreatl I\-ings f i r  37 tiii%:rent 1311.~1s l ~ t c i e s ,ant1 intii- 

tion o r  interaction of opposite :exes nntl elemillis. cated in figures tlie surface ;11itl le~i:gt l~ ( V , . I I I ~cconiigura-

Chemical analysis in tliis particular shows that  n.c a re  , t i o ~ i ) .  -4 calculation of th~c  rnecban:c,al actioii sliowed 

right. 117l znt irrai  $i-atZ~tcti'urz clzji biz ftirii2ii C O I I ~ ( I I ; I / L / ~ 
tha t  n h e r e  tlie ratio of t h e  surfsce ;?iicI lcng 11 of the  iving 

t h e  ell,/i/eiits of a?/& a / / ;  i-iazs; botli metallic and  rlon- to the  size of t h e  bird remainttl the  same,  t h e  angle of 

~ne ta l l i c  a r e  esser~tial to  a forrnatioii. In  s ~ n i p l e  labora- , the  wing motioii ant1 the  angular  vclccity of tile Iving 

tory experinieilts the opposite elc,ments n i l l  combine also reniain tlie same : also tha t  \\-it11 tlie aljzolute size of 

readily ~ v i t h  one anothei., w h ~ l e  co~i i l~ ina t ion  callnot be ; t h e  l~ir t l  the  air-resistniice against llii- x~il igs i:icreases ill 

produced a m o n g  t h e  elements o i  either class alone, o ~ i l y  tlie tlii~.tl. 
t h e  fourth power, bu t  the 11o~:y-n.ei~;l~t i11 


Even  t h e  simplest natural  prcductions, such a s  air art1 In  order to  compare the  significnncc of  bvi~lg-configura- 

water, a re  of dual  conll~inatioiis. Air  corn1:ciscd cf (1s)- tic11 for  flight i l l  large ant1 s ~ n a l l  birils, iilie must  tliel-e-

gen ,  ~ l i t rogen ,  carbcnic acid gas,  h,iY',.q:rc.)i, etc,  I t , ~ving-confim-
fore introtluce into t h e  nuiiil~ers, e x l i r r s c i ~ ~ g  

composeti of oxygen and Ayi/~i<y,-i.i/, uration, a correctioii nccortling to tlle :rl,solute size o f t i e  
is the grzat  n:etiium 

also of life ancl production. fire n a m e 
Eveii tlie oltl ~ ~ / ~ ~ i i l i . i ~ i ' , l~ir t l ,  and the  result of this cori-ectioii tile authors 

o r  con;bustion, can only be produced from oxygen ant1 ! t h e  ~ving-number.  Non;, if  t h e  various 1,irtis 11: arral?ged 

A j ~ d ~ u ~ g e ; l ,  All rock series accortling to wing-number, i'.c., z.ccorc!ilig- to 
~v i t l i  other opposing tlual elcmtnts .  i l l  


formations, crystals, stratas, a r e  pi-oductti from c o m l ~ i ~ l a -  n ing-configur;~lio~i,with co~npara t ive  1:rrfertnce oi  t h e  

tions of the  dual  elernenrs. All plants a n d  ~ e g e t a t i o i l  smaller, tile good flyers a r e  fount1 to 11e at  one end of t h e  

a re  of dua l  formation ant1 c1,ual in sex, \vhile all ani~rinls  series, the bat1 a t  the  other, c . ~ . ,~ : : ~ ~ r i t l g ~ , 
i wilt1 tluck 

Iare  untloubtedly ~ l l a l e  ant1 female. 10, jaclcdn~v2 0 ,  s11ar1 .0~ha\vk q,sea-swalloxv 50,  If 

O u r  p r e ~ i ~ i s e s  tlie \vith tlie I-atio o f  tlie
being thus  clear ancl true regartli::g we  now mult i l~ly this wing- l iu~i i l~er  

elements of the  matter ,  it Eollo~vs tl~:it-;~s ; i l l  p l a i ~ t s  nntl ' \\.eiglir of tlie breast-inuscle to  the  hotly-\ve;gl~t, i,e. ,  
animals a r e  c ~ m p o s e d  of the same elements, of osygeii, combine tile consideiation of tlic ac 'ua l  n.in;-coiifigura- 
hydrogen, etc., in different proportions anrl conrhinatioiis tion with that  of t h r  relative s i le  of tlic niuscles of flight, 
-the conclusion we have been serliing is inc\ i t lble,  nliicli a re  related to the  effectiveness nlid \.elocity of \\ing- 
a n e l  e i '  e f t  a o 7 , y f t D l  , + is 7 beat ,  we obtain the  iliglit i i~lrnber a s  measurc ot tile flying 

f?-olrt n i i t f  A n d  its uo?,ikli~ ii t  tAe  d~iicl~'ij,if 7/i trZi isr .  po~ver ,  anti this appears.  c.,:,.., a s  follows : Sparrow 0.43, 
W h a t  causes tlual mntter to combine ant1 be  product- p a r t ~ i d g e  0.48, tviltl duclc 0.93, jackcia\\-, 1.72, go11 2.15, 

ive would leatl u s  into another inquiry a s  to the origin of ltibits 2 92, ezgle 2.95, stork 2.97,s e n - s ~ ~ a l l o n .  

I 

3.28. 

life from ~ n a t t z r ;  but  this  n.e reserve for futt11.t: consitler- I :\ cotnpa~ison  of the  zcr i  s thus  obtsii:ed \\,it11 the 

ation.-701r~irnl rg Sci~.?rcz ,E ~ y l a i i d .  actual  flying power, she\\-s tha t  the i l ight-nun~her in gen- 


-- I era1 rises a ~ i t l  falls with the  Hying power ;rntl in particu- 

lar corrts]iontls the  bet ter  \vhere birds of ccjanl 11otIy-size 
THE 3IECHRXICS O F  1:lRU-FLIGHT. 1

I 

are  co~isitleretl ; ant1 less wcll, the  inore tiiffel el-it tlie size 

' l h e  mechanics of  the  flight of  birds have becn much I of tlie 1:irtIs co~iiparetl, so tha t  ill larger l~ir t ls  the actual 


studied, and coiisiderable space has  been recent!!. given I flying power falls beliintl tlie cornparati\-e flight-nun7her; 

to the subject in the  columns of the  Ej<:.-lz's/t i l f c ~ h 1 ~ 1 ~ 2 C .  tha t  even appears,  c 9 . , p . . ,  from a comj~nrison of the  par- 

A new contribution has  been recently ~llat le  to  a Silesiau tritlge 'ivith tlie sparloxv. o r  co1lveiselV, l\-lle:l we corn-

Society by h1hI. Legal ant1 Rcichel, whose researches pnre Ijirtls of ecjaal Hying po\\rer, t ] i f c l e n ~  size, c.g-., 

deal with ihe relations of the  size of  the  m u ~ c l e s o f  flight. ! larger ant1 smaller, l,ut atlult esamplc j  oi a species, o r  

a n d  the  size and  for111 of  a wing-surface, to the power of species of a g c ~ i i ~ s ,  tlie iliwht-1ium1,er i~icrcases \\.i:l1 tile 
flight, ant1 a short account  ma): be of  interest. (An ab- hotly-size. i t  is i~itiecd 8 i ~ h c u l t  aiicl al\i-ays sonie\vl~at  
s tract  of the  authors '  observations appears in a recent elroneous, to  measure tile actual  ilying polvers of cliffel- 
nuiiiber of .Wni~~~;Co?-sc/ te~- . )  i en t  hirtls together, one  bird accomplishes more  in tlexter- 

T h e  authors b:gin by considering the  cjutstion,n.llether ous ant1 cjuick movements, another in rapitl I l~gli t  in a 
the  absolute size of a birtl is  of iinportance with regard to i short  tinie, a t h ~ r t l  in duration of diglit. Still, tlle result 
its flying power, z', e., whether tn.0 birds, whicli colisiil- i may in general  (says the reljorter), l ~ e  regardetl a s  cor-
erahly differ in size froill each other, b u t  a l e  geornetri- rect. Now, a s  the  f l ig l~ t -numl~ers  exllress t h e  co~nhinetl  
cally similar in their  whole botlily structure, fi); eclually . tnechanically measura l~ le  factors of flight, it follo\vs tlia. 
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with the absolute size of the bird, scnie flight-hindering 1elenlent not yet t he l e~n  contai~led, increases. T4'e might 
therefore ~ u t  the cluestion, whether equally rapid, and i 
(comparative;y) equally great contraction in a small bird. ~ 
In fact, too, it is chiefly the larger birds that present the 
phenomenon of scaring, a conditio~i in which, the body 1 
11ei1ig maintained at  the same height for a certain time, 1 
muscular ~vorlc is saveti by specla1 arrangements. It 
soaring be  an advantage, it must, in al;trnation with 
periods of active rise by mea r s  of rudder-like mechan-
~ s m ,be extensively ufilized for tke prol~iem of a Hying 
machine. '-

COLOR R E L X T I I ~ K S  O F  h IETALS 

In a paper on the color relations of col~per,  nici;el, 
cobalt, iron, manganrse, and cliromiun~, lately read he-
fore the Chemical Society, hIr. T .  lia!.ley records sorne 
remar!rahle relatio~is bet!veen solutiolis of these metals. 
It appears that iron, coi~alt ,  and copper forin a natural 
color group, for if solutions of their sulphates are ~nixetl 
togetlier i.1 the p r o ~ o r ~ i o n s  20 rar ts  of cop l~ t r ,  7 c f  of 
iron, anti 6 of cohalt, the resulting l ~ q u i ~ lis free fi.021 
color, hut is graj-, ant1 partially c.paque. It follo~vs from 
this tliat a mixt~ire cf an;$ two of thtse t.lements is com- 
plzmentary to the  thii-(I, if the above p r ~ p o r ~ i o n s  are main- 
tained. Thus  a solution of cobalt (:1111iii) is coniplement- 
ary to a mixture of iron and copper (1;luish green) ; a 
solut;on of iron iyel!o\v) to a misture of a~ l t lc o ~ l ~ t r  
cobalt (violtt) ; ant1 a solution of copper (1)lue) to a ~ n i s -  
ture of iron anti cobalt (retl), Eut, as  3Ir. Uaylty shows, 
a solution of copper is exactly coniplementarj. to the reti 
reflection from copptr, ant1 a poli3hetl 11l:ite of this inetal, 
viewetl through a so lu t~o~ iof copper salt of a ce~ ta in  
thicl;ness, is sliver-white. L l s  a fill-ther consecjuence, it 
folio\\-s tliat a inisture of iron (7 pnrts'i and cobalt (6  
paris) is ic!entical in color bzith a plate 31 copper. The  
resr~nt)laiice is so striliing tliat a sill-tr or ~ ~ l a t ~ r i u i n  vessel 
covereti to the proper depth with such a solution is indis- 
tinguisl~nble from copper. 

'l'hese is a curious fact ~.egartIiiig 11ic1;eI also n-orthj- of 
at tent~on. This  metal forins solutio~-is, which can be ex- 
actly simulated by a ~n i s tu re  of iron antl copper solu- 
tiolls ; but this mixture contains more iron than that 
which is co;nplenientary to cobalt. Kiciiel solutions are 
almost complementary to col~al t  solutions ; but they 
transmit an excess of very yellow 11glit. Now, the ato- 
mic weight oi nickel is neatly the mean of the atomic 
weight of iron ant1 copper ; but it is a little lower, that 
is, nearer to iron. There 1s thus a perfect analcgy be- 
tween the atomic \veiglits ant1 the color properties in this 
case. This analogy is tven more grneral, for hIr, Bayley 
states that in the case of irovl, col~nlt ,  and copper, tile 
mean wave length of the light absorhetl is proportional 
to the atomic weight. 'The specific chrolnatic polver of 
the ~neta ls  varies, being least for copper. T h e  specific 
chromat~c poiver increases with the affinity of the metal 
for oxygen. Clirsmium forms three k ~ n d s  of salts. Pink 
salts, itlentical in color \\it11 the col>alt salts ; blue salts, 
identical in color with copper salts;  and green salts, 
complementary to the red salts. 

Alanganese, in like manner, forms more than one ltind 
of salt .  T h e  recl salts of manganese are itlenticnl in 
color \\,it11 tlie cobalt salts, and with the retl cln-omium 
salts. T h e  salts of chromium and manganese, accordi~ig 
to the author, are miti1 difficulty artainal~le in n state of 
chromatic purity. H e  tl~inlts these properties of the 
nietals l iad  up to s9111e very interestiug consitlerations. 

Fleir, .\so IV,i~r:n-Pltooi: P.IPIGR.-X mixture is ~nncle of 
two-third.. ordinary paper pulp, and one-third asbestos. 
The whole is then steeped in a solution of common salt and 
alum, and after being made into paper is coated with 
an alcoholic solution of shellac. 

D E T E C l I O N  O F  STARCH-SUGAR MECHANI-
CALL\; hII\DD W I T H  COMMERCIAL CANE-  
SUGAR.;!. 

'BY P. C '~SA\I .~JOR.  
111 a previous col rmu~~icat ion  sarnesuhject,t read o ~ i t h e  

before the American Chemical Society at  ,lie lnteting of 
hiarch, 1880, I gave several processes for the detection cf 
ztarcll-sugar in commercial sugars.  One of thcse con- 
sisted in atlcling to the suspected sugar a cluantity of cold 
\T;ifer, sc~ne\\ ,hat  less than its on.n a eight, antl stirring 
the mixture for a few secortls. If statch-sugar is present, 
it will 11- seen i:i chalky specks. the shape of ~ ~ h i t e  

Ouite lattly a saml~le  cf vello~v rtf ired sugar was  given 
to ';lie which ~ u l ~ l ~ o ~ t dwas  to be a t l u l t e ~ t e d  by being 
~n i sed  with starch glucoze. By applying the testjust Inen- 
tionecl, there seemed to be left a few :mall chalky sl;eclts, 
which dissolred after standing a ~ii inute or two, making it 
very uncrt-tain whether any starch glucose was present. 
Upon :-epeateiily trying the same test the result was al- 
ways dcubtf111. 

I n.as then lead to treat the suspected sugar by a licjuitl 
capable of tlissolving sugar, I ~ u t  n-ithout any solvent action 
on srarcll-glucose. After many trials, I fount1 that  methy- 
lic alcohol of such density as to mark 50" by Gay-Lussac's 
alcoliometer ans\~;eretl the purposevery well, if pre~ious ly  
saturated with starch-sugar, as this solution tlissolves cane- 
sugar, either white or ytllon., very reatl~ly, but tloej n:,t 
tlissolve starch-glucose. 

hIethylic alcohol at  so', saturated n i th  starch-sugar, 
gives a solution of specific g r a ~ i t y  = 1.2j. roo c.c,  of 
~nethylic a!cohol at  50 dissol~-es 57 grms. of tlry starch- 
sugar, tlie volunle ot the solution being 133 c.c. A sclu-
t ~ c nof starch-suynr in ethylic alcohol does 1101 answer so 
well, btcause ctliylic alcohol does not dissolve so reatlily 
the gumn-iy mat t t rs  found in soft sugars, which are those 
generally chosen for atlulteration with glucose. 

T o  t t s t  the presence of starch-sugar in a conimerc;al 
cane-sugar, tlie suspectctl sugar sliould, in the  first place, 
be thorouglily tl~ic.tl, as otherwise any water present will 
\v?aken the alco1101, aud enal~le it to tlissolve niore starch- 
sugar. I t  slioultl then be stirred for about two minutes 
witli the saturated solu~icn  of s t~rc l l -sugar  in methylic 
alcol1ol. After this, tlie rzsitlue is aIlo\ved to settle, ant1 
the clear solution ~ ~ o u r e d  The  residue may then be  off. 
ivashed with a fresh quantity of the same solution. Af ter  
stirring again ant1 alloriring the residue to settle, there 
will remain, if any starch-sugar is present, a certain quan- 
ticy of chalky white speclts ,acco~npa~iied by a fine tleposit, 
formed by the starch-sugar present in power of fine grains. 
These finer pxiticles are never seen when water is used 
for detecting the presence of starch-sugar, as they dissolve 
in \vater very readily. I t  seelns probable that  by using 
this solution of st:ircli-sugar in weak methylic alcohoi, the 
starch-sugar in an  adulterateti sample coultl be estimated 
quantitatively by a p r o x s s  somewhat analogous to that  
of Payen for estimating cane-sugar. 

Not having hntl any occasion for such a process I have 
not deterniined experimentally the degree of approxima- 
tion obtainable in th,s way. 

T h e  nethylic solution of starch-sugar should he poured 
on a filter, after i: has dissolred all it can from a commer- 
cial sugar, aiitl the residue should be ~vnshec! out with the 
same solution, and t\~crytliiug poured 0x1 a \veigliecl filter. 
After all the licjuitl has run off, the filter and the residue 
m;ty he rap~tlly Lvashecl witli tlie strongest methylic alcohol 
fuuntl in conimerce, ~vh ich  tests 92% ' by Guy-Lussac's 
alcoliometer, ant1 which dissoli~es starch-sugar witli great 
cllffic~llty. 

By a dexterous use of this process it seems probable 
that very ap1Iroxi1n~te results niay be obtained, although 
what is said here is merely in the nature of a suggestion 
to those wlio mav have use for cluantitative results. -- ---- - - --. .- - .- -- -- -.-

..-.A paper read before  t!ie American Chemmcal Society, Nov. 4 ,  1880. 
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