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a speaker to be so felicitio~ls in the choice and 
treatment of his theme. We trust that our 
readers will paidon us for sa j  ing, that by the 
kindiless of the lecturer we were able, a t  the 
close of liis discourse, to distribute the number 
of Xcience in wl~ich it mas printed. 

JVe are inclinetl to tllinli- that the custoiil 
which puts the presiclent's acldress in the even- 
ing is unwise. I t  is usually an elaborate essay, 
depeacling for its interest more on its matter 
than 011 its s tr le;  though, in this, s t ~ l e  and mat- 
ter Tvere botll escelient. Sometinies, as at tlie 
present session, uery close attentioil must be 
given by ortlinarr listeners if they v, ould seize 
the points of the discourse. JVhy sho~lld this 
lecture be given in the evening. w11en eJrelj- 
bo~ly  is tired, when the gas augments tlie solt~r 
heat, ancl wherl nlaily are imp:~tient for the 
social ei~tertaiilment which is to lollom? JVhy 
shoilld it not be deliverecl a t  a morning sessio~i ? 

So far as the daily newspapers came under 
our eye, there seems to be a great falling-off 
in their abstracts of the papers. The report- 
ers seein to be ia clespair as to what to select 
from the s~iperabuudance of ~nateiial, and in 
many cases tlieir cl~oice is l ial~-ha~nrtl .  In- 
deed, it is very difficult for auy one to tleter-
mine from tile progri~inme what mill be of 1noi;t 
i~lterest,or exactly nlie~i  particular papers will 
be read. Soinc ' sifiiig ' or ' glintling ' co111-
inittee seeins indisl)ensable to eliminate such 
papers as are for any reason inap11rol)riate to 
these gathel ings. Tlicre h2ionlcl be a s u ~ rival 
of t l ~ e  fittest, and tlie rcst should clisappcar. 

TTTe trust the day will come 117he1l it will be 
considerecl the mark of a bacl education to read 
or speak indistinctly in l~ublic, -17711e11 hacl ut- 
t e r a ~ ~ c ewill be as great nil offence against the 
usages of good society as bad graminar or 
bad spelling. More than one spealcer in l'hila- 
delphia has thwartecl his o~vn  purl~oses by his 
low, inarticulate, or suppressed .c.ocalizatio~~. 
Instead of amaliing an interest. he has smoth- 
ered it. TVhy slioulcl college professols speali: 
so poorly as many of them clo ? 

bo f:ir as our obserrations go, the inost nse- 
ful i~~eet ings  of the sections appear to be those 
in which a cliscussioa Is pro~oBed upon some 
interesting question, not necessarily on a nem 
point. For example, such clek~ate as took 
place in t lx  nlcchanicnl section, oil instrt!ction 
in mechanics ; or that in tlie p11~ sical section, 
011 th~~ii t le~storins as that proposed in tlie ; or 
chenlienl section. 011the best n~etliods of teach- 
ing chemistry, -are val~~ecl by a11 cvho are pres- 
ent, more, even, t i~aii  elaborate papers wi~icli 
can hardly be appreciated until they are 
printed. 

Tlie ' special corni~littees ' of the association 
dicl not alipear in a very efficieilt aspect, nlien 
t l ~ e  long list of tliern (eleve11 ia number) mns 
called n1oncla~- moriiing, ni th b ~ l t  one wlittcn 
and t n o  oral responses. We may also aclil, 
that better modes of piornoting the moilc of 
the associatioil can he tlevised than these * gen-
eral sessions,' nrhicli coilsunie tlie best hour of 
the molning, a11d really accomplish very little 
good. 

The number of' members enrolled as present, 
U P  to Tnesclar morning, n as 1,157 ; :tn(l maily 
niore h:~\ e siiice ariived. The ineinbers of the 
Eritiih nssocitttioi~ have bee11 receivecl with 
great cordiality; ailil epery proposal to con-
tinue the friencllj- relntions which liape been 
lostered this summer, ancl all proposals looking 
to~vaid an iliternational scietltifie congress, are 
ieceivecl n it11 great favor. 

11s a n hole, me ale sure that the Philatlel- 
phia meeting is one of the best, if not the yery 
best, ~ ~ l i i c l ~  llas eyer been held. 

C O L L E G E  ilIATIIElllil TICS.  

P n o ~ ~ s s o l ~  arlnounccd as tl!(? subject of his E D D ~  
ndilress, the lrrcser~t slate of matllenlatical trailling in 
olur colleges; its aims, its ~lceds, and its relations to 
edl!caLion ailcl to scielltific researcl~. I t  is ;ti1 article 
of fktitli firmly llelil arlcl oft expressed by t.l~t?under-
gradnat,e, that lligl~er ~ilatl~ernatics is a stncly which 
can be thoror~glily mastered only by except io~~algcn-
iuqes. One very bad feature in this state of things 
is, that this sentimerit respect,ing mathcin~atical study 
is not confilled to undergraduates, hut is largely 
sllared, not ollly by the faculties in general, hilt by 
the itistructors and professors of rnathel~iatics as 
~1~11 .  

Tllere are various rciasons which have led mathe- 
matical teachcis to this opinion, besides the ill success 
that has attended their efforts mitll their pupils. It 
must be admitted that, too often, the il~structors 
theiuselres hare  not becorne engrossed in their stud- 
ies, perhaps not eren interested in them. That we 
hare  ill this Courltry no large body of nlen hose 
life-nork has been, day by clay, directed in the line 
of lnatlie~natical investigation, is evident to all. The 
paucity of important mathen~atical investigations 
eniariati~lg from this side of the Atlantic is proof of 
it. But; even where the professorial chair is filled by 
an eager and brilliallt n~atllematiciar~, lie often feels 
the ilopelessness of illitiatilig his pupils into this all- 
absorbing re:~lm of thought in the few brief rno~~ t l l s  
at  l ~ i s  disposal. Thus it has corlle to pass, that  the  
stntly has been useti simply ns a form of ~nenta l  ilisci- 
pline or intellectual gymnastics: the object sought 
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was rlot to learn how to use this the most splendid 
instrument of irltellectual research yet devised by 
the ~ v i t  of nmn. 

Tllere is an  unclerlying consciousness runnirig 
through the wliole sclieiue of education bascd upon 
classical study, that tile objecGs of snch study are not 
in themselves of vital iniportarice to the stndent, bul 
tliat their valae is chiefly to be founcl in the reflex 
influence upon the person submitting to iLs disci-
pline. Pretend to cleceive ourselves as we may upon 
this point, the unclergraduate feels this wit11 every 
breath of his young life. Professor Eddy clid not 
take the positioil that  classical study is in itself a 
delusion, nor 11i;tt 1 lie ancient languages and philo- 
logical science are not most worthy arid inspiring 
objects of study for those who really intend to lrnolv 
sonlethi~ig of them, or for tliose whose tustcs and 
capacities fit them for their pursuit; but that this 
de~noniacal spirit of study for the sake of cliscipliile, 
which possesses our colleges, must be cast out befort: 
they can rightly train classical scholars, or starid 
where they sliould stanrl in the forefront of lliglier 
culture iri the liberal arts : ancl this by the intro- 
duction of a spirit of s t ~ ~ d y  very different from the 
disciplinary spirit,-a spirit which, for the l2ack of 
a better naine, we niay call the scientific spirit ; a 
spirit of sincere and earnest inquiry after Bnowleilge. 

There is apparently no reason why tlit: spirit ~vllich 
so largely arlinlates scientific stndy should be confined 
to that kind of stncly, for it is not the nnt l~rc  of the 
study which determines the spirit in which it shall 
be pursued. ;\IatIlematics is a case very nluch in 
point in this regarel. The truth is, young incn of 
spirit will not sliirk hard worlr, if tliey are convinced 
that  by it tliey can open up any fair field of Iinoml- 
edge which appears desirable. And the spenlrer said, 

Euclid acqnire the habit of disco~,eriiig for himself 
the demorlstratiois of new propositions, than that the 
stndg of Euclid shonlcl he nlatle a huge memoriter 
exercise, as is ns~laily done in college. The clear ap- 
prehension of geonletrical relations, aside from the 
lallgunge describing them, is of the first importance, 
and may be cultivated by any morlr wl~ich  deals with 
such relalioris. 

Several otller inathematical subjects could well be 
coverecl before entering college. These are the ele- 
lnentary parls of algebra, the nu~nerical solution of 
plane triangles, t,he practical use of logarithniic ta- 
bles, arid the  elerrlent,ary ideas of analytical geometry. 
The field n-ould then be cleared, so that the training 
in all those forms of analysis wliich are clisti~lctively 
motler~i, aild wliich must needs be taught by rile11 in  
sylnpatlly with its nlethods, woulcl fall within the 
years of tlie college course. 

Objection may be ~ssade to the aniount of rriathe- 
iilatical preparation which it is here proposed to put 
into the scliools. 

B11t ivliat ought tlie actual scope of ~natllematical 
iiistr~:ciion to be during the college course ? 

I t  scems saperfluons to say, th:it, without the mas- 
tery of tlle infinitesintal calculu~, any rnathematical 
cnltu~,eof iinportance is liopeless; arid that a knowl- 
edge of its methods, accolnpanied by facility in their 
employniel~t,is a21solutely esserllial to the understand- 
ing of tile exact scierlces. 

C:ilculus is uot ornittee1 from the ~chenie  of study 
of nity classicnl college in this conntr,y; but it is 
Iia~~illvtoo ~nucl l  to say, that, so far as ariy real linowl- 
eclgc of it is concerned, i t  miglht as well be omitted 
f r o ~ nthc~is all. 

The test-books in use are of such rery elementary 
and defective character, that uo snflicient f<rlomledge 
of the subject can be obtained from them. They are 
constructed on tlie plan of oniitti~ig almost every thing 
which rnsy present any special difljculty. I t  has 
been in effect assumed by those imbued with the dis- 
ciplinary spirit, that a knon'ledge of this subject 
co~tlcl be conreyed to the student by daily recitation 
upon its princip!es and developments. This is as 
ilseless an att,ernpt as to try to prepare an army for 
the battle-field by a daily lecture illstead of a daily 
drill, or by exlilainirig tactics instead of practisiiig 
then^. The i~slportsnt processes actually employed 
in calcnlus are not so very numerons, nor are they 
especially difficult to acquire. No real use, however, 
can be made of its ~nellzods until these are acquired. 
I t  mast often happen that tlic full significance of 
siicll processes is not apprel~ei-ided u i~t i l  long after 
they are employed with dexterity. Crrtain it is that 
such dexterity and farrliliarity conduce wonderfully 
to their correct comprehension. 

The daily marliirig systeni is l~crhnps the most 
characteristic and most ~erii icious espressio11 of the 
college disciplinary spirit. How have the evils of tliat 
systein bee11 illtelisified in  our larger colleges by tlse 
wholesale rnarlrier ill which the worli is done! Tlle 
vork  of recitation m d  ins t rn~t ion  can, 110 doubt, 
often be advantageously comhinrd; but what is the 
probability that  valnable instructioii mill be commu- 

that, under such inflnences, he had seen s t ~ ~ d e n t s  
gain, during tile first half of tlieir college course, such 
familiarity with those branches of higher analysis 
which are the cornmon groundwork of modern inres- 
tigation in analytical mechanics and niatheinatical 
physics, as to have really open to tlielll the literatnre 
of these subjects; and this not in isolated instances 
merely, but with class after class. I t  is popularly 
supposed, as before stated, that the uun~ber  fitted by 
nature for rnathematical study is small. Such, Pro- 
fessor Eddy has been conrincecl against his precon- 
ceived oyinions, is not the fact. I t  is a study as si~uch 
sought after, and pursued as eagerly, as ally otlier 
branch of liberal study; provided only that  tlie teach- 
ers thereof are thelnselves rnen ~ v h o  have a live in- 
terest in the subject, are capable, patient, and apt at  
giving instruction. 

Professor Eddy  the11 discussed sosnemhut more in 
detail tile scope of ri~athematical instrnction in col- 
lege. The geometry of Euclid, which should be rcle- 
gated to the schools, has long held a part of honor in 
the lnatlierilatics of the college course. Tile cause 
for this is easily seen. lerrdvI t  is a subject ~ ~ l l l i c l ~  
itself, more readily than any other branch of mathe- 
matics, to t11e form of discipline in vogue. I t  cer- 
tainly is a matter of vastly more importance as a piece 
of mathematical training, to have the student of 



nicated during the ho r r  to ~vliich the exercise is 
confined, when the nu~liber of students in the recita- 
tion-room is thirty, forty, or even fifty? JTliat a 
perversion of the purposes of the noble e~ldon.ments 
for higher education, to expend alnlost the entire 
energy of the teaching force of the rilany institntions 
which adopt this systenii, in a ilsilg effort to neigh with 
minutest accuracy the fidelity with ~vhich  assigned 
tasks have been conlmitted to i i i en zo~y !  The most 
diverse views may be entertained as to whether the 
college course can embrace analytical mechanics, or 
the theory of deterniinants (nom so nniversally used), 
or vhetller i t  can onlit vector arid quaterilion anal- 
ysis. \T'hell, hotrevrr, it is 1;ilon;n Lhat in a sm;ill 
western college graduating less t11:ln a doze11 annn- 
ally, we have norv had for gears volunteer cl;tsses, 
pn r~u ing  all these and other sub,jects arlnually, with 
success, the possibility of inclncling them in a college 
c ~ ~ r r i c n l r ~ mmust be aclrno~vledged. 

I n  conclnrion, Professor Eddy ~vished to call for 
reform in  our rnatlielnatical teaching. Let it not be 
so conducted that he who has neither taste for the 
study, nor special lino~vledge of it, stands on an equal 
footing as a t,eacher with tlie mail of real matlien~ati- 
cal insight. N o ~ v  is a favorable titne for revising our 
estinlates of what can and ought to he clone in this 
field. Nigher mathematical cultrue has co~u~nencecl 
a new anil fruitful gro~vth in this country in various 
places; and an associalion of the lliathen~nticians of 
this country ~iiight be of service for the purpose of 
concerted actioi~ in improving the ~iiathelilatical train- 
iug in our colleges. 

ALL Professor Trowbri~lge hoped to ilo was to make 
his andience ask themselves the question with more 
humility and a greater consciousness of igriorance. 
We shall probably never I n o w  what electricity is, any 
more than we shall linow nrliat enerky is. What 
we shall be able, probably, to cliscover, is llie rela- 
tionship bet~veen electricity, magnetism, light, heat, 
gravitation, aucl the attracting force which mt~nifests 
itself in chemical changes. Fifty years ago scientific 
men attached a force to every phellomenon of nature: 
thus there were the forces of electricity ancl magnet- 
ism, the vit,al forces, and the clleliiical forces. N o ~ v  
we have become so far unitarian in our scientific 
views, that we accept treatises on ~lieclianics which 
have the one worcl 'Dynamili' for a title; ancl we 
looIr for a treatise on physics which shall be entitled 
'Mechanical philosophy,' in which ail the phenomena 
of radiant energy, together with the phenomeaa of 
.energy which we erltitle electricity and magnetism, 
shall be cliscussed from the point of vielr- of mechan- 
:Its. What we are to have in the future is a treatise 
which ill sllom the mechaiiical relation of gravita- 
tion, of so-called chemical attracting force, arid elec- 

Abstract of an ncldress before the section of physics of the 
American association for the advancement of science, at I'lril-
adelphia, Sept. 4, by I'rof. d o n s  ~ ' I L O ~ ~ S R I D I ; ~of Hnrvard col- 
Ir;rre, Cambridge, vice-president of tile section. 

[VOL. IV.,  No. 34. 

trical attracting force, and tlie rna~lifestatiorns of n hat 
we call radiaul energy. TVe have reduced our knowl- 
edge of electricity and mag~ie t i s~n to ~ r h a t  may be 
calleil a rrlecharlical system, so that in a large lumber 
of cases we can calculate beforehand what will t,ake 
placc, and we are under 110 necessity of trying actual 
experirnen:~. I t  is probable, for instance, that the 
correct form of a dynamo-machine for provicling tile 
electric light can be cnlculated and the plans dr;~m-11 
n~itli as n-~uch certainty as tile diagrams of a sleam- 
engine are constructed. We may congratulate our-
selves, therefore, i11 having a large amount of system- 
atic Bno~vledge in electricity: and we see clearly how 
to increase this systematic linonledge; for rve h a x  
discovered t11;tt a lnan cLtnnot expect to master the 
subject of electricit,y who has not made hinlself f ~ n l i l  
iar n-ith thermo-dynamics, with analytical mechanics, 
and with all the topics now enibraced under the coni- 
prellensive title of 'physics.' 

Out  of ail the theories of electricity, the two-fluid 
theo~ies,  the one-flnicl or Franlrli11 theory, and the 
various molecular theories, not one remairls to-day 
under the guiila~lce of ~vllich me are ready to march 
onn-ard. V e  have discovered that we cannot sljeali 
of the velocity of electricity. All that  me call truly 
say is. v e  hare a healthy ilistr~l.st of our theories, and 
a11 abiding faith in the doctrine of the conservation 
of energy. 

I t  is one thiug to become fa~riiliar with all the ap- 
plications of the rnechariical theory of electricity, and 
anotller to malie all advance in tlie subject so that me 
can see the relations of electrical and magnetic at- 
traction to tlie attr:tction of gravitation and to what 
we call chelllical attraction. To this possible relation- 
ship, Professor Trowbridge wished to cull attention. 
The new aclvances in our knowledge of electrical 
nianifestatioiis are to come frorn the true conception 
of the universality of electrical manifestations, arid 
from the advance in the stucly of molecular pllysics. 
When we let an acid fall frorn the surface of a metal, 
the luetal talces one state of electrification anil the 
drop of acid the other: ill other words, we produce a 
difference of electrical potential. On the other hand, 
(idifference of electrical potential ~nodifies the aggtega- 
tion of ruolecules. The experiments of Lipp~nan are 
vrell 1mon.n. H e  has constrnctecl an electrolueter arlcl 
even a dynamo-electric machi~ie which ilepend upon 
the priliciple that  the snperficial energy of a surface 
of mercury covered with acidulated water is modified 
when a difference of electrical potential is produced 
at  thelirniting surfaces. Tile manifestations of what 
is calleil superficial energy, -that is, the energy mani- 
fested at  the surface of separation of ally two sub- 
stances, -auil the effect of electricity upon the super- 
ficial energy, afford rnuch food for thought. There 
have always been two parties in electricity, -one 
which maintains that electricity is clue to the corltact 
of dissimilar substances, and the other party which 
believes that the source of electrical actiorl must be 
souglit in clle~nical action. Thus, according to one 
party, the action of an ordinary voltaic cell is clue to 
the contact, for instance, of zinc with copper; the acid 
or solutivn of the cell merely acting as the connecting 
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