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COMMENT AND CRITICIN)M.

Tur ce~rodt-novsy at Philadelphia and the
Teeasury departzaent at Washington arve wres-
tling over a difficulty growing out ol the special
teritd apon - phitosophieal instruments.”  Such
in=trimnents are. goder the vw of 15530 sub-
jeet o o duty of thirty-five per cent. while
insttoineni= of” glass or metal. not + phitosophi-
cal.” are subject to forty-five per cent daty.
Where eun the line be drawn?  An astronomi-
cal teleseope is evidently philosophical. as the
word gocs.  But there are instrmments ol every
apade. from the 26-inch equatorial to the little
:_;!:1.:-; throngh which the opera-goer contem-
plates the movements of hix favorite prima
dosne 2 shall they all he elassed together?  If
not. who can detine what telescopes. spyglasses.
binocnlir=, lorgnettes. microscopes, mud other
instrwmnents for aiding vision. are entitled to
patents o nobility which shall distingnish them
from the plebeinn mass of * nmnutactures not
specially provided for in this act”?  OF course
the =awe question arises in the ease of ehiemi-
el and phvsical instroments of all sorts. which
may be used cither in a laboratory. private or
public. in e factory or telegraph-oflice, or in a
chiliren’s playroom.  Itis understood that the
aid of the National academy ol sciences will he
ipvihed 1o furni<h oo solution of the problem,
and the vesalt will be looked for with great
curiosity.

T rroreea, how (o make scientific assem-
e~ more prolitable to those who attend them.
s constantiy recurring. It is conceded that
the mere profound and special a paper may be,
the fewer will he the number of those who take
an interest in hearing it. On the other hand,
it those who are special and profound are not
to he encournged to present their papers to
shadl have the
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shallow.  Pupers must be presented, as elabo-
rate and recondite as can be sceared; bhut
such papers repel the auditors.  What shall be
done in the dilernma ? How can the mathemati-
cian presenting =ome new development of the
theory of funections expuct to interest the bot-
anist?  How can the petrographer discussing
the microscopic aspects of rocks command the
attention of the morpholegist?  Or, in a philo-
logical association. how ean an claborate paper
on some point in the grammar of the Vedas
commanel the attention of linguists who have
never learned the Sanserit alphabet?  llas the
advancement of knowledge veached such a
point that there is no place left for the general
society, the academy of science, and is spe-
cializalion to be so special that cach line of
inquiry is to be considered only in o limited
company of those who are devoted to it? ¢

We venture to make o few suggestions which
seem to us worlh considering by those who are
catlled upon to manage scientific meetings,
especially the annual gatherings which bring
from a great distance. at a great expense,
those who are desirous of seenring the utmost
advantage from the mecting,  First, Let the
commitiee in charge make wrrangements of a
positive churacter for the conduct of the meet-
ing, aml vequire conformity to their regula-
tions. \mong these rules should be, (1) a
strict adberence to the allotted time; (2) the
presentation. in advance, of an abstract of what
is 1o be rewl {and this should be printed, par-
ticularly it it contains any tabular statement,
matiematical foermulas, chemical formulas, or
other rigidly technieal statements) ; (3) the
allowanee ot a definite time for discussion, ques-
tions, answers, sod eomments.  Second, Lot
every speaker or reader form the habit of siat-
ing in genern] terms the purpose of his inves-
tigation, it= relations to other work, and its
resnfts, refraining frow going into minute de-
tails unless he is sure that a considerable part
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and, it sy be said, the oviparity of the monotremes
firnely established, the fact had been authoritatively
pmc":r'mwl. Sir Jolhin Jaunison, for instance, espe-
cially declared that * the female is oviparous, and lives
in burrows in the ground ? ( Trans. Linn, svc. London,
xii. p. 5331 The Rev, Dr. Fleming, in his* Philoso-
phy of zeolouy ™ (i1 215), published in 1322, remarked,
that. il these animals are oviparous (and we can
searcely entertaln a donbt on the subject, as the euys
fve beew traquangtled Lo London |, it would be interest-
ine 1o know the manner of inenbation.””  Further,
Fleming refnsed to ndmit the monotremes among
the mammals, dividing e Verrebrata @ with warin
bload T into s guadripeds D and * bivds and the former
e L Manunalin® {01 Placentavia® pedotin and
apod o el 22 Marsapiadin T, ol 1L Monalremana”

Bl notwith=tanding all these fets, seepticism as
to the 1ruth of the representiations and anrbentictiy
ot e ek -l\'\'t'lnlh'l'{ i posttive disbhelivl:s and
Ponajririe himseld recanted, amd ook thae decidedly
retroarivle eontrse, whiclt others hadd enterad wpon, of
asgoviating the monotremes with the marsapials i
the unnatural and artifvias nesative group of Ovovi-
viprea, or Iuplaecntading L vom, was so far inflit
eneed v the provident seepsieisny or dishelief, and by
the ~imitlinrity of the monotreme eoe to that of a rep-
tile, et 1 pretained viviparoiy as a special atiribate of
the mammals in 15720 alilough 1 deeliped, o1 other
evidenve, o inelude a small size Tor the egas inomy
Jdinanosiz of the elass.  Dlen, adso, adopting the sub-
elas == Monntelphin, Dideiphin, and Orithedelphia,
cecreited  them inte the major groups, combining
e 1ir=1 twor andar the nmne Eatheria, and contirisi-
ing the Best as the Prototherin, These names hiave
i Lo aeerpteld iy Profeesors Hnxdey, Flower, wml
others: ol inemueh as Professor Huxley i not
aecredit their origin, they have been aseribed 1o Lin,
7 must uld, however. that Professor Huxley lins
re-trivted 1he wanre Eutheria, although appavently
with o bvpotherical quadifieation. 1o the monilelphs,
swelriles Toer Nrivs eoined @ new name {Metatheria) for the
marstipinls. 1 fdil 10 apprectate the need for such
et ieations, which virtually hecomye exact syno-
nviies of Monodelphia or Plocentating ind Didelphia,

TFinally, the old ddata ws o the oviparity of mono-
tremes Lecanne alimest lost 1o menory, so that no one
ha~ reeatled hem sinee the redisoovery, Inoview of
ar-h forsetfulness and seeptici-m, therefore. turther
T armation was necessary 1o insure the uhni=gion of
the obl evidenee as vali, DBat M Caldwell has
frther sodded the intelligenes, quile new, that the
pres ol Orpithorhynehus ave wereblastie, This dis
eovery wiH ave nn importaae bearing on the giu stinn
F the orivin of she peuvoods, and 1S adagonistic 1o
Civ sugaestion of Professor Thisley ihat the type was
adieet derivative from the smphibians, while iv in-
ercases the possiality shar Professor Cope may he
pearer the trutle in aflilisting the ancestors of the
marials to the theriomorphous reptiles of the er-
wmian, Tivo. Grno.,

Sun spots.

Fire longadelayed maximum of solar spots, now
anlowinediy passed. s ateracted unusteal attention
o the spot-perindivity, To-day and yesterday the
cisitle bemisphere of the cun was, for the first time
in nearly fourteen monthis, observed to be entirely
free {rom spols 1 the oceasion next preceding this
heing 1583, Sepl. 25, Duving the past two years, the
ouly widitional duys on which 1he sun was observed
10 be without =pots were, in 1832, Oct. 4 and Dec. 3,
awil, in 1833, Feb, 23, and May 25, 26, 27, and 23,

Davip . Topb.
lawrenhee vhoervatory, Amborat, Maas,, Nov. 3.

SCIENCI.

The numerical measure of the success of
predictions.

Sitppose we have o method by which questions of a
certain kind, presenting two aliernatives, can in every
case be answered, though not always rightly. Sup-
pose, Tarther, that a large number of such answers
have Leen tabulated in comparison with the events,
so that we have given the following four numbers: —

{cea), the namber of questions for whieh the answers
wern the first way and the events the first way;

{ab). 1the number of questions for which the answers
woere the fiest way and the events the second
way:

(ha}, the number of questions for which the answers
woere e second way amd (he events the fivst
Wy

{b0). the nuber of guestions for which the answers

were the second way and the events the second
WiV,

Then the problem js, from theso daty to assign a
mbmerienl measure o e sueeess or seienca of the
method iy which the answers have been produced,
Mr. G. KL Gilbert ( Awer, etrearological journal, Sep-
tember, 1524] Las recently proposed a formula for this
purpoze: aml 1 desive to offer another,

Thmake wse of two principles,  “Uhe first iz, that any
two metlends are to he regarded as equal approxima-
tion~ to comiplete knewledge, whiel, in the long-run,
would give the sawme values for {aa), {ab), (ba), and
{(hd). The secomd prineiple iz, that if the answers
Bl heen olitained by selecting o determinate propor-
tion of the guestions by chance, to he answered by an
infallible witness, while the rest were answered by
an atterly ignorent person ab random {using yes and
no wilh determinate relative frequencies), then the
approximation to knowledge in the answers so ob-
tained wounld be mensured by the fraction expressing
the proportion of questions put to the infallible wit-
ne=s.  The seeond witness may know i often he
ourhl (o answer *yves:' but T give him no eredit for
that, because he is ignorant when he ought Lo answer
Yyess

Lot @ be the proportion of questions put to the in-
fallible witness, and let j bhe the proportion of qi
tions which the ignorant witnesa answers in the Lot
wiav,  Then we have the foltowing simple equa-
Liuns: -——

(et = 13 (aa) + (o) 4 (1= 1))} (an) + () |,

(ab) (1= )i} (ah) + (b},

(be) = (1 — i) {1 = 5} law) + (b},

) = idan) + o))+ i) (1 —j)} (ab) + (bd) .
Now, v htever the et hod of predicting, these equa

tions cuan always he satisfied by possible values of i

and i, unless the answers are worse than if they had

boeen taken at random,  Consequently, in virtue of

tre two principles just enuncinted, the value of |

obtained by solving these equations is,ihe measure
of the scienee of the method.  This value is,

L {e1rr) = {h)
ET (ua) + (ba) T (ab) + (LB
{art) {bb)

(a) + (uy T (@) + ooy b
{an) {bh} — {ab) (ba) )
b(aa) + (b} {(ab) + (D)}

M Gillert's formula has the same numerator, but
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a different denominater. It is. in the present nota-
tion.
i=2 la b1 (ha)

!(uu]‘ (el + (ber) + (W) ; [reeh® E b )T+ (hee)®

(aa)(hb)
(J'.rb}"'-

For Sereeant Finley's tomgdo-predictions, ()
28, (al)=712, (ba)=23, {Lb)==2,680.  From tiese data,
Mr. Gillert finds ¢ = 0,216, while my formula gives
1= 0.H23,

If the questions should present mare Ui twe alier-
natives, it would be necessary 1o assign rebative valies
or measures to the different Kinds of mistakes that
might be micle. 1 have a solution for this case.

Another problem is to measure the wility of the
method of prediction. For this purpose, fet p be
the profit. or saving, from predicting a tornado, aud let
[ be the foss frem every unfalfiiled prediction of a
tornwdo (ontly in preparing for it ot} then the
average profit per prediction would e,

plad) — H{al)
() & (ah) + (bu) + (W8
€. 5 PEILCE.

Measurement of the speed of photographic
drop-shutters.

The uswad method adopted for 1his purpose de-
pends on phatographing a white cloek-lund revaoly-
ing rapilly in front of a binek faced  The chief
difficully in this ease = to nudntain o uniform rota-
tion at high speah. To avoid this ditlicalty, and to
determine the uniformity of exposure of any par-
tieular shutter under apparently lke civeumstaneces,
the following method has been sugeested,  In carry-
ing out the experiment in practice, [ have had the
assistance of Mr, J. O, Ellinger.
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A tuning-fork, 1, with o mirror attached to the side
of one of the prongs, is placed in front of the camera-
lens. This mirror is so arranged as to reflect into the
camera, L ahorizontal beam of sunlight, which, before
reaching the fork, has passed threugh a half-inch
hole in asereen, S, placed about ten feetdistant. This
produces on the ground-glass & minute brillinnt peint
of licht. If the fork be set vibrating, the point will
Begome o short, fine, hovizontal line: it the fork be
rotated about its Jongitudinal axis, the line will he-
come a sinusoidal curve ddexeribed on the eireumn-
ference of o eirele of Jong vulius, A photograplic
plate ix now inserted, and e dyop-=hutier attached.
On releasing the kutter, it will he found that a purtion
of the sinusoid has been photographed : and the pre-
cise exposure may be determined by eounting the
number of vibrations represented on the plate,

The mirror emploved should be stmewlhat Iarger
than the lens to be measured, so ns 1o cover s edees
during the whole exporure, The mirvor may be glaeld
direetiy to the prong o 1he fork with strong earpen-
ter's glne, after first seraping off a litde of e silver-
g at the edges of the glass, The rate of the fork
18 then determined, by comparizen with a standard
fork, by the methiead of beats, W, H. Priekenisa,

T'hictoeraphie Inbwaatory,

Mz, b=t of Teclmabory,

T For atheer meethivds, pes
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THIE TMPORTANCE
LioLocY AND

OF CHEMISTRY 1M
MEITCINE.

T pocition of chemistey in the Liolosi
seichees s lone heens i Eoellcieageanhong
commmniitios, o very indelinine one s in o,
it may I l|llt-.-[iu!ll:t] witether e sclener s
even at the present dav. any senerally reeos
nized position among hiologistz themsebves.
That this has been the case for many vear-.
even in Furope. b= evident from the e 1
aptil recoently the publishied resulis of inve-t-
oation in the ficld of physiological clemisrs
have had 1o he sought for in widely diverse
places.  Many papers have been publistied in
prerely ehemieal jonrnals, others o joarnal-
devoted to phy=iolooy, while still otheas have
appearcd  in so-callod s vatural-history ™ jom
mals, — et which o dtsell plainby indicnies
the past siatus of this branch of selepee.

There can be no question that physiolosical
chemistry should oceupy adefinite plave qmons
the hiologieal scicnees.  Lioloay iz confess-lly
a study of fife, winl, as sach. has to do with toe
development. structore, el function ol living
orgamsing,
to be inclwded wieder the heads of cinbiryvalom
and merphology - while the third, constitating.

in the words of Herberl spencer. =+ the sicomi

The first two of these we =npose

main division ol Liologyv, cimbracing the e
tional phevomenn of organi<ms. is that which
= i part signitied by physiology.” Forther.
= that part of physiology which is conceriel
with the moeleenlar changes going on in organ-
isms is known as orzanic cheistey.”” o, with
cyunl propriety. as phyvsiological elenistry:
henee a study of the functions of the hody.
to bie at all eomplete,s most inclinde a0 ~tusty
of the chemical changes ineident to life. mwd
cannot he restricted to the purely physicad
phicnipena ol the organism. Yer it is very
noticeable that wherever = Hiology * i tanzehi in
this countrye even in the most iiberally con
ducted institutions, where the course of study
embraces embryvolosy. animal and vegetable
morpholozy.  experimental
pha=iological chemistey 5 vrely mentioned.

physioloay, ctc..

We need fo inguire whether this is due to o
|
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