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with the aid of his scholars is oftentimes the most useful 
for ptlrposes of instruction, hfany ancl rnany a school 
has invested in trifling electrical playthings a suin of 
money which would have gone far to\vards the establish- 
ment of asimple working laboratory. 

8' l,hysics the lalIoratory practice must needshe some-
what limited. The pupils may halldie whatever appa-
ratus happens to be available, learn its manipulation, and 
assist the teacher in tile construction of simple appli- 
allces. ~h~ of neetile., the electl-olysisof 
liquids, the verification of the fixed points upon a ther-
nlorneter, and rough determinations of specific gravity, 
boiling point, and melting point are among the Inany 
experiments which ought always to be possible. 

" the chemical laboratory a much greater variety of 
work is easily attainable. There are the ordinary experi- 
ments in manipulation, such as  the bending of glass 
tubes, filtration, precipitation, distillatioll, &c., the 

of the gases, acids, and salts ; 
verificatio~~of the more obvious properties of the chemi- 
cal elements ; and lastly, the simpler reactions of qualita- 
tive T o  the  last llaliled subject some tirlle may 

be profitably assigned, No otller class of exer- 
cises will do so much towards impressing the average 
beginner or towards nlaliing him realize the nature of 
&elnical reasolling. 4 t  e\-ery step it calls his powel-s of 
judgment into It involves the use of no  costly 
apparatus, and ellough can be clone for all school 1)ur- 
poses with a very moderate supply of the clleaper cllemi- 
cals. At  an expense of a hundretl dollars a ycar a great 
deal can be  accollllllish~d ; allid an  outlay of ollly one-
fifth of that  sun1 may yield results which are by no means 
to be reckoned as  trivial. Again let it be said that suc- 
cess depends upon the teacher and not upon the cost of 
materials." 

\Ve shall i n  our  next  issue con t i~ lue  ou r  notice of 
this iiiteresting report. 

ON COMETARY i1PPEARXNCES.l  

BY M. JAAIIN.  


pulsive force diminishing the solar attraction about 
'-to 1 .  [s, [s, being a force acting unequally upon different 
substances, and which is in reverse ratio to their density. 
This admi ts  of t h e  calculation being achieved 
with facility, but  it has no ~t is con-
fined to replacing the warmth of the colnetary atmosphere, 
~vh ich  should he included in the calculations, but which 
has been forgotten, witti a wholly imaginary action whose 
existence no experiments have ever confirmed. I shall 
endeavol- to re-establisil the egectdue  to the 
warruth of the two sides by referring to analogous 
conditions which should exist between the Ear th  and 

Upon the Earth,  every day throughout the year, the solar 
rays one after the otherin regul.ir succession strike normal- 
ly all the p o ~ n t s  of a circle perpendicular to the axis of rota- 
tion and near the equator. These points on all portions 
of the globe are those that receive the maximurn of heat 
at  noon. They constitute what is termed the r iag  of 
aspirotion. ~h~ air there really becomes rarified and 
ascentis, advancing towards the llorth or the south, as  the 
case may be, tietermining two gaseous currents called 
trade winds. These currents are perlnallent and regu- 
lar ; they conle from temperate climates, grow warmed 
progressively in course, carry with tlleln an intellse 
evaporatior), are slightly deviated towards the west in 
consequence of the Earth's rotation, and finally meet 
o h l i c ~ u e l ~  I h e  r ing ,to rise to the  highest atmos~)heric 
limits. There they spreatl, then taking a contrary course, 

one  towarc l s  t he  Ilortl,, the other towards the  
south. These are the C O ~ L / ~ ~ C Yfya& W L > ( ~ S .  There are, 
therefore, oil the two sides of the ring of aspiration, two 
closed atmospheric currents coinpletely enveloping the 
globe, conling cold from the poles, grazing the Earth,  

then returnillg warm, by a highel. route. There  is 
no occasion to dwell upon the chief role played by this 
circulation. It is sufficient to inerely demonstrate its 
necessity, its constancy and its extent, besides recallillg
the theory clue to the fanlous Halley, which has  never 
I,,,, 

This circulation would still exisl although ullder 
changed conditions, if the Ear th  instead of turning on 
its axis always presented the same side to the Sun. T h e  
ring of aspiration nrould be  reduced to a single point, the 
trade woulil converge in all directions, while  the 
co~unter winds would diverge in the same way. All 
points of the Earth would send to this summit cold air 
which would g-row war111 there, r t i c  i n  the fornt  of n corze 
tozvard the  S U I Z ,  sjretzd, Oecoiize beat z@oit the e&ces l ike 
the  chalice of ic cjwzthiforos $owe?-, leave the Sun by 
a high route and after a more or less prolonged journey 

[Translated from the French by the 1Iarchioness CI,.IRAL ~ ~ z . 1 . 1T\rOUlcl return to the point of departure grrizing the 
~h~ question of colllets seeins at present to  occupy the 

attention of all stzvn?z2s, and a s  i\I. Faye has prevailed 
ul,On to talie up  the subject also, I have de-
tided to enter into the discussion, not \vitll the intentioll 
of creating any novel hypothesis, bu t  ratller to oppose 
that which M.Faye imagines to be the correct one. In 
the first place, it appears to me unnecessary. It contra- 
dicts in my opinion,the theory of the vibratioil of the ether. 
p,esides, it dellrives tile law of gra,,itatioll of its general- 
it): simplicity. his first M. ~~~h~ tleter- 
rnllled, by means of calculation, the forlll of the horizon- 
tal strata of cometary atmospheres subject To the 
attraction, but lie omitted to note the variations of tern-
perature occasioned by the solar rays on the two sides of 
the comet. In this way he was led to think that  the ]at- 
ter rnust have two tails, one turlled towards the sun, the 
other away from it, wllich supposition is contrary to real- 
ity, as  it should be, ill fact, inaslnuch as it overlooks the 
cause which manifestly cletermilles the unsymmetrical 
forms of the two sides. In a second paper, howevel-, he 
malies a correction, by supposing the existence of a re-

.-- - -- - ~--~ -- . 

'See c b i i ~ j t r s l ? a i z i i ! i s ,r i i~gust16, 1881. 

Earth 's  surface. I t  is very evident that this double 
move"ent \vould Possess an  increase of force propor- 
tionate to the Earth's approach to the S u n ;  that its at-
mosphere would be more extended, and that there ~vould  
be a greater mass of water to be evaporated. This does 
not llarticular rel)ulsive force. 

let us  ge t  to the comets. In the  long journey 
\~ l l i ch  they perform s1o\vly until they are beyond the 
Solar worltl, they have plenty of time to lose all the heat 
received fro111 the Sun, ant1 to efface all traces of pertur- 
bation. T h e  tail disappears, the matter is knit together 
by its own attraction and azsumes a nebulous, spherical 
f o r ~ n .  In the centre are the dense, solid substances, the 
nucleusf then the liquids and finally the gases. An  
e110rlllOUS atnlosphere and a very small ~lucleus.  In 
Donati's comet the nucleus measured 1600 km., while the 
atmosphere was zo,ooo km. T h e  comet of 1881 mas 
still inore extraordinary. Its aureole measured z,ooo,ooo 
lim., the nucleus was reduced to 680. This is just con- 
trary to the Ear th  whose diameter amounts to 12,000 
km., while its at~nosphere is merely a thin pellicle of 18 
or zo leagues. Comets are so constituted that the most 
treineildous atmospheric ~llovements are  developed be-
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neath the Solar action incomparably more accentuated 
than those exhibited by the Earth.  

As no  ~.otatoi-y motion has ever been observed in 
co~ne t s  or their atmospi~eres, \ve feel authorized in say- 
ing  that if it does exist it is exceedingly s lo~v,  \vitliout 
taltiug into account the fact that  comets always present 
the same side to the Sun. The  second method of' heating 
should therefore be produced. In every plain passing 
through the centre of tlie Sun and the nucleus, there will 
be a double atmospheric circulation. On the in'erior, the 
comets advance to\vards the Sun as though the gravita- 
tion there was intensified. On the exterior, they deviate 
as  i f  the gravitation was tlimiuished, or rather as  though 
there existed somc repulsive force emanating from the 
Sun, affecting the exterior surface of the cometary atmos- 
phere, and actingsolely upon it. In reality, this repulsive 
force does not exist. It seerns as th0ug.h it did, however. 
and under contiitions analagous to th&e inferred by M: 
Faye. All the consequences therefore, which he deduced 
in order to explain the formation of the tails, are developed 
naturally. There is nothing here to be altered. 

I do not think, however, that this theory is sufficient to 
a.ccount for cometary appearances. On the contrary, it 
is n ~ y  opinion that electricity has a great deal to do with 

But before entering upon this let us first return 
to terrestial phenonlena. 

I t  has been that 
electricity exists in atmospheric altitudes, and that ~t in- 
creases according to  the height. It is atlrnilted gener-
ally that atmospheric motion results ; that  it is (leveio?e(l 
by e\'apo"ation at the ring of aspiration ; that it nlolreS 
from the time it leaves this ring until it reaches the poles 
under the form of two currents in the rarifirtl air which 
it illumines. Towards the sun it is the zodiacal light, 
invisible when close to this planet, but extending a suffi- 
cient distance to be perceiveti, especially near the equa- 
tor. Close to the poles it is the aurora borealis, which 
we see obliquely and which appears more lurni~ious than 
a t  the zenith, hecause it has greater density and is more 
concentrated. 

a 'Ornet the warmth Occurs at point where 
trade winds  come together O l l~os i t e  to the But 

analogous electric actions should be manifested, illun~in- 
ate the head and produce the appearance ot effluviums 
s~~cceed ingeachother like the stratifications in a Geissler 
tube, accompany the counter trade winds to the opposite 
side to illumine the tail, and he prolonged to a great dis- 
tance like the luminous rays in Mr. Crookes's appar-a-
tuses. No doubt, matter ~7ould  be contained in the tail, 
but rarified to an  estreme degree and made visible hy 
hoth the solar light and the electric current. 

M. Flam~narion would be quite right then to attribute 
this shining to electricity. On the other hand, M. Ber-
thelot's ohservation would be justified, and the develop-
ment of this electricity \vould be doe to the phenomena 
of and mo"ement situated in  atnosphere. 
W e  must insist upon this point. 

T h e  recent study of cometary spectra has shown us 
beyond the possibility of a doubt that the interior aureole 
and the  tail contail, carburetted gases wllicll ell,it a 
of their own. Now, they can only become luminous in 
two ways;  either by combustioli or by a11 electric eHu- 
vium. If by combustion, we have yet to explain how they 
take fire and h o ~ v  they continue to  burn indefinitely. 
which seems very tlifficult. For in this case, all the 
~naterials of which the comet is composed ~vould  be red, 
anr! the spectrum would contain the bright spectral rays 
of the metals as  we see them in the electric arc burning 

mid air. Notllillg of this kind occurs. TIle light is 
absolutely like that of the arc when the vaporous carbon I 

i s  transported to the torpid gases without burning. It 
shows no brilliant metallic bands, any more than this arc. 
T h e  light, therefore, cannot he the result of fire, but is due 
to illumination made by the currents. 

I think that  the Sun determines gaseous currents in 

cometary atmospheres analogous to terrestrial trade 
wintls and counter trade winds ; that this circulation pro- 
doces near the Sun effluviums arising from the head of 
the nucleus and transports to the opposite side the 
substances which are on the exterior, producing upon 
these substances the effect of a repulsive force emanating 
from the Sun, a force which has absolutely no misott 
d'2tre. Besides this, I think this circulation is accom-
panied by an electric movement which illumines the gases 
either towards the head or tail, as  the case may be, malting 
them visible to us notwithstanding the feebleness of their 
density, and precisely on account of this feebleness. 

AhIYLOSE : ITS C O x S T I T U E x T S  A N D  hIETHODS 
F O R  T H E I R  ESTIMATION.  

BY H. W. \\~II.EY. Lafayette. Indiana. 

I l,rol)ose the llame A~~~~~~~ fnr the of  
sugar and sugar-like substances derived from starch. 

These substallces are now known by Inany different 
appellations, and often the indiscriminate use of these 

gives rise to a great (leal of  misunderstanding and 
confusion, Among them I lnay mention sugar, 
starch sugar, dextrose, (lextrine, glucose, n,altose, fruit 
sugar, etc. These names do not always have the same 
signification in different localities. For  instance, glucose 
and dextrose, in Europe,  signify the same procluc-, while 

this country they embrace sullstances 
besides. 

~f desigllate starch sugar in general by amylose 
then terlns glucose, (Iextrose and Illaltose can be 
used to designate cer ta in  definite constituents of amylase, 

Amylase is composed of three ingredients. 
Is t .  Dextrine,  Pure dextr ine is very difficultto obtain. 

I t  is obtained almost  pure by  the  dry roasting of 
The  temperature du r ing  torrefaction must not be carried 
too 2 1 0 ~ - 2 7 5 ~ . starch itself has a specificrotatory 

of 2140 (,), Boildollneau (lot. [it,), asserts 
there are three dextrines, in which aj ( ~ ) = ~ 8 6 0 ;  in 
which aj = 176" ; (y), in which aj  = 1 6 4 ~ .  According to 
Musculus and Grubber (a) ,  there are five (lextrines ; viz. : 
(il), soluble starc), colored red by iotiine aj  = 218 ; 
( B ) ,  Erythro dextrine, red color with iodine; rotating 

poce,r extrine, trine, not coiored by ioclille, j = zlo. 
(d),,3Achroodextrine, aj = 190. 
(e), 7 ,  Achroodextrine, aj  = I jo. 
Of these varieties the first alld second do not reduce 

the copper solutions while the  ot~lersdo. If the 
reducing of dextrose be  talien at Ioo, that of the 
third of the above clextrines will be 12 ; the fourth 12 aud 
the f i f th28. 

03Sullivan admits existence of but one  dextrine 

wi$h)hacs::4i4) tries to shorx, by llistory of multiIlles in 
the rotating power of the carbo-lly~rates that there are 
at  least three dextrines in which the value of a j  is 186, 176 
and 164 respecti'ely'

I mill not multiply authorities concerning the rotating 
power of dextrine. I have quoted enough to show the 

state of  our  ltno\\.leclge on the subject. 
The chelnical of dextl.ille are equally as 

undeterminable. 
Gentele is cluite confident that  dext,,ine will reduce 

the alkaline copper solutions and on this he  bases his 
of separating tlextrille from other  sub-

Sta"ces by ferricyanitleof potassium' 
( ' 1 2  (')IBondonneau ( 7 )  are 

- . -~~ .-

TI)Bondonneau, Eer. d. Ueu.  Chem. Gesel., IX, 69. 

jq j  ~ ~ m 5 , " ~ ~ ~ ' ~ ~ ~ ~ ~ ~ r { $ ~ $ { f I I 
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