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TO O U R  ENGLISH READERS. 
TVe have received from hlessrs. Deacon cb Co., of 150 

Leadenhall street, London, England, a standing order for 
a large supply of " SCIESCE,"which will be forwarded 
weekly. W e  shall be obliged if our English readers will 
make this fact known to their friends. 

THE death of President Jaiues A. Garfield is re-
gretted by the nation as a great national loss ; but all 
friends of progress and those who desire to elevate the 
indifferent and ignorant to a higher grade of civiliza- 
tion, will mourn his sudden death as a calamity; for 
he was a living exanlple of the wonderful power of 
education to raise a inan froill a huillble position in 
society to a post of high honor and usef~~lness, de-
veloping powers which not only opened up a bright 
and brilliant career, but brought a peaceful and hope- 
fnl serenity to his nliild which mas evident to all ~vho 
enioved his society. 

A NEW COMET. 
Mr. E. E. Barnard, of Nashville, Tennessee, an-

nounced to the Smithsonian Institute, on the z ~ s t  
instant, the discovery of a conlet by him on the zoth, 
at two o'clock A. RI., Washington mean time, in 
seven hours forty-six nlinutes right ascension, and 
thirteen degrees twenty-eight minutes north declen-
sion, with a daily motioil of three degrees northeast. 

On the z3d instant Professor Lewis Swift, of 
Rochester, made the following announcelllent in re-
gard to this comet : 

The position of Barnard's cotnet, as  telegraphed from 
Washington, is so widely erroneous that nobody would be 
able to find it. Instead of being in cancer and having been 
discovered at two o'cloclr in the morning, it was near zeta 
virginis, low down in the Western horizon, and can be seen 
but  a few minutes. I t  was discovered on the evening of 
the ~ g t h !and at 711. 46n1., TVashington mean time, of the 
zoth, was in right ascension 1311. zSm. zs., declination north 
3 deg. 47 min., with a daily motion of 3 degrees northeast. 

I n  consequence of smoke I have not been able to find it. 

We trust in our next issue to offer soine explanation 
of these contradictory statements, 1 

ONEof the most interesting and valuable reports 
that has been issued by the Board of Education at 
Washington, is that recently printed, which describes 
the opportunities for instructioil in Chenlistry and 
Physics which at present exists in the United States, 
together with statistical tables relating to this sub- 
ject.* 

The Department was fortunate in securing the ser- 
vices of Professor I?. W. Clarke, Professor of Chemis- 
try a i d  Physics in the University of Cincinnati, to 
draw up this report, based on the mass of facts and 
figures bearing on this matter, ~vhich had been col- 
lected in reply to circulars issued by the Commis- 
sioner of Education towards the close of the year 
1878. Professor Clarke appears to possess both exe-
cutive a i d  literary ability of a high order, and being 
himself a chen~ist a i d  a teacher of science, was 
clearly in a position to do justice to the excellent in- 
tentions of Conlnlissioner Eaton. W e  coilgratulate 
Professor Clarke on his success in compilil~g the 
technical part of his report, and we propose, on this 
occasion, to refer to sonle of his critical reillarks 
aud suggestions, which, in scientific circles, mill be 
considered the nlost valuable result of this investiga- 
tion. 

Before discussing the coildition of scientific instruc- 
tion in p~lblic schools, it nlay be well to consider first, 
at what age such instruction shall be comn~enced, 
and whether it should be considered as a part of 
primary education, or be reserved for high schools and 
universities, where special courses of training in the 
various branches can be advantageously advanced. 

Professor Clarke clainls that oral instruction in 
chemistry and physics can be made intelligible to 
children of ten years of age. H e  admits, however, 
that there is a tendency towards over-cramming the 
lower schools wit11 a too great variety of subjects, 
~vhich lead to results which are undesirable. H e  there- 
fore suggests a compromise, and proposes, that in 
primary schools a taste for science should be culti- 
vated anlong children "through the mediunl of the 
reading books, which might properly contain sonle 
short extracts relating to natural science." This plan 
Professor Clarke considers would be beneficial, and 
could not be injurious. 

We can find no objection to such a course, pro- 
vided a suitable reading book be written for the 
purpose, but before any discussion can be nlade as to 
the propriety of teaching the sciences in any forn~ in 
the primary scl~ools, a inore thorough reforin in the 

"Circulars of Information of the Bureau of Education 
No. 6. 1881. 

A report on the teaching of Chemistry and Physics in the 
United States, by Franl; \Vigglesworth Clarke, S.B., Pro-
fessor of Chemistry and Physics in the University of Cin- 
cinnati. Washington, 1681. 
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whole systenl of public s c l~oo l  education 111ust b e  
made. ~t appears superfiuous t o  urge the teacllillg of 

to of tell years of age ill public 
scllools, Jvllere the  elder scllolars of fourteell alld 
fifteen years a r e  unable t o  read aloud intelligently o r  
write an ordillar~ letter legibly. And yet> to Our 

knowledge, such is t he  si tuation of too  illally of t he  
scholars in ou r  public schools i n  regard to  these 
fuildamental  branches of education. 

Professor Clarke's report  shows tha t  in liigli schools 
alld tile teacllillg of Cllelllistry Pllysics 
varies betweeIl widely separated limits; in tile ma-
jority of cases Illere text book work is done, alld ollly 
a few exper ime~l ts  perfolmed by the  teacher. 

111our  opinion the  report  offers excellent advice in  
regard t o  t he  teaching of Chemistry a n d  Physics t o  
such classes of students. 

T h e  following extract will explaia Professor Clarke's 
views : 

t c ~ h a tchemistry p ~ l y s i c s  are tlesirable branches 
t o  teach in scllools of grade now under tliscussion is 
pretty generally admitted, although a felv educators still 
hold that such studies are fit only for technological 
institutes and colleges. But the greater number of pupils 
cannot go  out into these higher gi-ades, and must therefore 
either stucly the sciences no:v or do ~vithout them alto- 
gether. T h e  latter alternative is clearly the wrong one 
to choose; a t  least, if we admit that  education is any- . 

thing other than a Inere system of mental gymnastics. 
If  subjects are to be learned quite i n t i e ~ e l l d e n t l ~of their 
relations to active life, then there is no ground for pres- 
ent argulnent;  but if culture and utility are both to be 
considered we must recognize that some scientific training 
is every pupi1 goes O u t  of 

into one of the great industries ; whether he 'le-

comes a ~nechal?ic, lnanufacturer, railroad man, telegraph 
operator, farmer, miner, or tradesman, he is likely to en- 
counter practical applications of the two scieiices. In 
every avocation sollle ltnowledge of eithtr  physics or 
chemistry is almost certain to  be directly useful ; and this 
utility is often so great that the schools can better afford 
to err on the side of over-thorough teaching than in the 
opposite direction." 

I n  answer t o  the  inquiry how far these sciences can  
h e  carried in such sc l~oo l s  ~v i thou t  detrinleilt t o  other 
interests, t he  report  states : 

'<One high school has three years and another four years 
in its total course of s tudy;  the latter is plainly able to 
give more time to any particular subject than the former, 
Every variation in the character of a school niust ~nvolve 
corresponding variations in the treatment of these two 
sciences. I t  may be safe to put half an  acaclenlic year a s  
the minimum time assignable to either subject. A year 
can usually be given to each without difficulty." 

While as  t o  the  detail of sucll iilstruction Professor 
Clarke says : 

" Instruction should be  general rather than special. 

T h e  attempt is too often made to teach applied science 
when there are 110 foundations of science to apply. Such 
foundations should be  thoroughly laid in the  high schools 
and so that pupi1 who passes 'I1 to  a 
university or polytechnic course may have a genuine 
preparation for atlvanced work. Fundamental ideas, like 
those of the conservatioll of energy, the correlation of 
forces, the conceptions of atoms nlolecules, &c., 
ought to be clearly inculcated. T h e  scholar shoulcl be  
made to realize that each science is a coherent whole 
with definite relations to other sciences, that  all its parts 
are vitally connected, and that certain general pri~lciples 
are universally applicable in all of its branches. 111 
chemistry it is better to concentrate all efforts up011 the 
inorganic portion of the science, leaving the complicated 
organlc side for more advanced study. Along with the 

tlescriptive wol.k should go a so,ic1 drill in chemi-
cal problems ancl c~lelllicalnotation. Experiments made 
before classes ought to bear a s  far as  possible upon main 
questions, and unavoidable details should be handled so 
a s  to illustrate clearly the great central ideas. When 
these hare been fairly grasped, the scholar has gained 
solnetl~ing of both practical ancl i~ltellectual value. His 

s t ~ ~ d i e s  him not kno~vledge only, but ~vil l  have brought 
"Iso increased power." 

F o r  success, n ~ u c l i  depends o n  the  teacher. 
" H e  must have a vivid sense of what iieeds to be  ac- 

complished ancl enough special knowledge to render him 
in a measure inclepehdent of text books." 

'I'ext books,  t he  report  says : 

,, RIay be or injurious, according to circulll-
stances, I f  they have beell cllosen by 211 ayerage school 
coln,llittee, influellced by publisher  Inore 
than h i s  rivals, they are likely t o  be worthless, and 
teacher must be prepared to  lliake omissions 
alld correct their blunders. No text boo]< can be  takell 
as  sole guide and followetl without variation ; but a good 
treatise science, not by a profes-
sional school-book but  by a trainetl specialist, 

be of great help to allclpupils.,J 
Professor Clarke wisely urges tlie value of laboratory 

work : 
I' In addition to classroon~ drill, laboratory practice 

should be an  essential and prominent feature of every 
cliemical or physical course. In the recitation or lecture, 

are in the  laboratory, 
student becomes farniljar llletllo,js details, 
'Shree mouths of laboratory work rill give more real 
insight into any science than a whole year's stucly of the 
printed page. T o  study chemistry froin boolts alone is 
like learning a language from its grammar only, without 
attempting to translate or to write exercises. T h e  pupil 
must learn to observe and to experiment for himself, in 
order to acquire any clear scientific ltnowledge." 

O n e  recommendat ion  of the  report  is strongly in 
accord wit11 our  O L V ~vie~vs,  a n d  tha t  relates t o  t he  
advice t o  teachers a n d  pupils, t o  construct  a s  far as  is 
practicable all apparatus used in tlle laboratory.  

" T h e  apparatus which a teacher contrives for himself 
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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 north 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-


