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Sly st,nclcnts have not asked me "whether the posi- 
tive auil tiegatire parts of the axis of z are separatetl 
by a point. or by a space." Tneir difficulty does not 
appear to be with permanent statical conclitions,
bat rathe], with the co~iditio~ls involving change of 
motion, either of direction or changc of rate; ancl 
s i ~ ~ c ovale, in this discussion, involves motion, we fail 
to see tlie force of the question. 

Profeshor Joh~lson expresses the opil1io11 that tlie 
dificulty i a  the question, "Does the cllangc in the 
late of ii~otion talce place at an instant, or ~ Z L Y ~ T L ! ~  
an instant ? ', mill disappear if ' dnring ail interval ' 
bc srtbstitntcd for 'dlui~ig an instant,.' We do not 
object to tlie substit~~t.ion it ~vill relieve the difli- if 
culty, bul to  us it only elllarge it. It luay be asliecl, 
How long is the interval? I f  eve). so small, is the 
rat,e variahle c!ziriil!i thi. interval? If variable, the 
original cjuestio~i arises, and we wish to iflillo\~~ 
cIt,n?afie involves u pn7.t of the interval; or, to adopt 
as ncnrly a? possible the language of the professor, 
does clla~lge i11 the rate take place at ' a poirif.' i11 the 
yatli, or during ' a. space' of tile path? If at ' a  
point,' is it not equivalent to asserting that a, cliar~ge
takes placc in no time? and if an interval is ~icccs- 
sary, must it not he conceived as infinitesilnal:' 
~lnsr~ixrsto these and similar questions niay enable 

bee11 very slight, ail irnlnense amount of nstro- 
lioniicul lescnrch E1:1s been completed and  pui)- 
lislied : anti, a s  me learn from the publishc~! 
papers xiid reports of the office, the worlL. 
now n ell progressed and projectecl for the fii- 
t ~ ~ r c ,  of a c11:~racter even more irnl~ortantis  
nil esteusiye. The  T alrlable series of' %As(>-

iiomical 1):rpers pie1)ared for tlie use of tlle 
lllnericnii epheincris :li~rl Kautical almanac,' 
tlie third volume of' which has j ~ i s t  begun wit1 
tlie publication of Profes-or Xewcomb-s tie- 
vclol)ii~eiit of the perturlrative function, 11ai 
Lhr its object a sj-itelnatic deternlii~atioii of 
the collstni~ts of :~stronoiny from tlie best eu-
istitlg data  ; a re-investigation of tlic tlleories 
of tile ce1esti:ll rnotioiis ; nnil the pre1)aratioii 
of tables, formulae, anrl precepts for the  coil- 
struction of epl~erncricles. a s  well a s  fhr otlirlb 
applicntionb of the  rcsults. Tlie papers LLI-
rcacly published in the sccond r o l i ~ ~ l i e ,  a i d  the 
s ix parts of the first ~ o l u ~ i ~ e  soniccoi i~pl~teclone to decidc ~vhether tlie fnndamellt:tl coiiceptio~~ 

of ntcs  is riiore sirnple than t11:it of tile ii~finitesi~i~al tinle ngo. nlc s i~cl i  ns concloce o n l ~  t o  the oh- 
method. I ilo i:ot question tlre so~ultlness of tlie ject ill T icw. aiid 1:inge over a. T as t  field of 
mothod of rates; and no avcnae to tho acquirelnent :~stronomicsl i n ~ i ~ i r ~ - ,  e\perimeiitalfro111 tlie 
of linowlerlgc~ should be closed to the student, even of light, to  Gnuss's if :ill are liot agreeel that it is tlle 'fittest.' dcterzninatior~ of the ~ c l o i ~ i t y  

T)I Vor.sos TJToou. mc%liod of computing secnlnr pestulhations. 
Il111)olir.n.>fay 8. A11io11g the lilorc important ~~ ,or lcs  wellall cat? 

in  I i a ~ ~ d ,1 ~ 1 t  as  j e t  mipni~lisliecl, :we Mr.  
George T T .  IIill 's clevelopmet~t of tlic pcrtur- 
bation5 of ,Jupiter aiitl Snturn accortling to  t l ~ c  
nzcthods of HIniiscn, on ~ ~ h i c h  cn-he 1i:rs been 

'I'iric concluct of tlhe :Lif:~iri of tiill ofice of the gaged since 1877 ; a clctcriniiiation of the maqs 
11niclrican eltlii lncrii ancl sautic:~l a l i i ~ a ~ ~ a cof Jupi ter  from tile l~er t~uba t io i i s  of 1'01) llynr- 
u ~ ~ t l e r  intei~deiit .tlic rhginze of thc. present bupc~ 
is  Troi tllj- oi special note in  lire pl,ogrclss of ns- 
trononlj :it hoine. k'oni~elly this oflice did v c y  
little ton-arc1 tile, rollei~tion a i d  discr~biion of 
da ta  fol IrnpiaT ilia the tahics of tl,e cclcstinl 
n~otioiri ,  espcncling nc>:rrl~ tile n hole of i ts  aii- 
nr1:11 :.~~l,ro]>rintio!i by coilgresb in  the prel~nrn-
ti011 oSt11c ,Ilmmi:lc ant1 the 1i:pliemclis Siom sucli 
t:ibles ns n ere affolilctl 113 the Inbois of astlon- 
oriieri c ~ c i j  n l~erc., :~ncl, v\ it11 few (.~c.eptioiis, 
ilot cor~iiilctcd \vi:I! tlicx office itsclf. 1>u1i11g 
thc 1):ist bi'7 en j tat i.hon-PI-ex. r~ot oiilj 112s 
thri ctficic~irc~g of ti!(> office beell greatly pro- 
lnotocl 11:- i l n ~ i n g  rre:tlly. if not rpiitc. :ill tlie 
l ~ l n l ~ c  c] 111eiiici i t l v  h j  a singietai j prc,pm.etl 
cbxl~u"t coml~ut r r  ~i l idcr  tlic iinmet1i:ite direc-
tion of tlie ofice, autl i>y a ~iiiiilal coi!cent~:i- 
tion of n o i k  nilcl n orfcrs  ill ot1ic.r dcp:irtintnts 
1~711c3rc ihrlnerlj- tlic, c.onil)~it:i tioils nere ese-
cutecl i t ~ d i ~ i d n n l iin iiiffcrent jlnlts of' the 
c ouiitry not 111icle~the dirc,ct super\ isioii of 
tlir sul~eri~iteiideiit ,  but  tile polity of the ofEcc 
with rcgnid to  tlic condr~ct  of origirinl irivesti- 
gatiou has heen greatly niodifictl ; aiitl. altllorlgli 
tltr incl'ensc of tli:. al-~pl~opriatioiiannn:rl has  

nia;  a rc-ileterminaliol~ of the r c l u c i t ~  of light b j  
tile pllototaclioineter ; :IS n-ell ns cliscnssions of 
the older obserr:ltions of tlie Sun ,  Mercnry, 
' i-i ,n~~s.the BIoo11. i a l n r ~ ,  aiiJ the satellites of 
Jrlpitcr, nitli  a iliicct ~- ic~x-  t o  n rcconstractioli 
of the l l ieo~ies  of the motio~is  of these l-~ctlie-. 

Kot  ninoug the least of the improreincntq 
inaugnrntecl by the present sripe~ilitendeiit of' 
tile ofrice inust be r~oterl tlie niateiinl nltel:~- 
tioiis in  tlie ihrin na i l  nlrangeliieiit of the coli- 
tents of the A~neiioari eljliernerib, togciliel ~ ~ i t l i  
the extcnsixe ntlditio!ls m:rde for the first t i lnt 
to the ~ o l u m e  Ihl. tlie Sear 198% all of whir11 
coilspire. 011 the niioplioii of tlie riel) and 111olc 
accnrnte systems of planetnry tnl~les ,  to mnl;e 
tlie E1A1einc1is iii most respects superior to  
llie siinllni p~tblicatioiis of the foreign govern- 
~i ients .  'rile :rclininistintioii of the ofice alv, 
g i ~es good ericiense tlint the practical appliczi- 
tioils of nstronomj are  Iiep% 1~7~11 in ~ni i id  ; for 
wittiill a brief pel iod i t  has  conllnenced tlie 
regular l ~ u l ~ i i c a i i o i ~  coaster.'.,of the i-\lnericail 
~iautical almannc, the initial T oluillc of which 
is  atlal?tcd to  tlic p r e s e ~ ~ t  J ear, ant1 wllicll \I(. 
shall s l i o r t l ~  tlotitae. 


