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Tlie discussion of the records of part ii. ant1 inotion of Hyperion. I11 several paljers 111tb- 
part iii., together with the rneteorologicnl data lished during the past fire J ears, Professor 
of tilt: expedition, is in course of pre~taration Asap11 Hall lias shown a remarlizble retrograde 
1,- I'rofessor Tait nncl Mr. Buc*hxn. niotion in the p e r i - S a t u r i  of its orhit. t l ~ e  

periocl of its lerolntion being about eighteen 
years. A t  first sight, this rcsnlt al~pears i i i co~~-
sistent with the law of gravitation ; for it is 

IJUBLICfl  TIOATS OF T H E  IVAUTICIIL easily s h o \ ~ n  that in the case of a body moving 
ALAldATAC UFEYCL'.  in an eccentric orbit, and clisturbecl by another 

IT the first part of this volume, Professor moring in a nearly ciicalar one, tlie secular 
hTencomh presci~ts a detnilctl development of lnotiotl of tile peri-centre will al~vays be direct. 
the perturbati\-e f ~ i ~ ~ c t i o n  which is applicnhle As Titan is lnuch the hrightcst, a i ~ d  iliucl~ the 
to all cases, cxcept es t re~ne ones, in ~vllicl~ n nearest to l I j l~er ion,  of all the satellites of 
general cle~~elopment of planetary inecinalities S:~tnrn, l'rofcssor Semcomb in\ estigatcs the 
in ternis of tile time is soagllt, ancl by 71 hicli i~esnlts of its attraction npon this satellite, 
any reciuirecl derivatives of the f~iilction may and shows that the ordinary tlleoiy of secular 
be fonnd with grcat facility. 111 order to variations 1s entirely inapplicable to tile mntnnl 
afYortl sonie idea of its range of npl~licntioi~, :rction of t l~esc satcllites, aild that me hnre 
he cornpmes this deyclopment n~itll otliers here an entirely new case in celestial mecllnnics. 
liaring tile sanie gilneral okect  : \ iz., those of The ordinary t l lco~y of secular \ ariatioils pre- 
I,aplace, De Po~ltkcoulant, I'eirce, Leverrier. sul~poses that the mean motions of : t n ~  t ~ o  
Ilnnseil, ancl C'ancl~j. The lllethoil of this l)oclies to which it is applied are incommen-
development has previouslj been indicated b j  surable ; so that to nnj g i ~ e n  mean longitrlile 
I'rofessor Scwcoinb, in the Anle~iciocjoz~wlul of tlie one, mill corresl~oncl, in the course of 
of ,~natl~e~isctlics, T l ~ c  seconcl part of time, a e r y  mean longitucle of tlie other. The\ol. iii. 
this vol~un~cof the 'Astronomicnl papers ' co~~ju l i c t io~~s  two thus be of the bodies will 
(1113. 201-34-1) is a determination of those in- scattered tllrongh e\ ery part of the orbit. Cat 
equalities of the mooil's iliotioil n l i i~ l i : L ~ C  four tinles the mean lnotion of IIypcrion is 
yroclucccl by the fignre uf the eartli, ant1 is by nearly equal to thrce times that of Titail : so 
Dr. (+. \I-. TIill, assistant ill the ofDcc of the tliat, if tile two satellites are in coi~junct io~~ at a 
Nu7lticrtl c ~ Z , ~ ~ c ~ ~ ~ c r c .  g i ~ e i i  time, ~rlien II!perion has completeel thlee 

In  D c l n ~ u ~ ~ y ' s  ' Thkorie cln moovement de re\ elations, Titan n ill have completed four, 
la ?.line,' the perturbations of the 111oon by thcl nnd coii j~ulctio~~ occur at  \-el y another n ill 
sun r e r e  Sullj treated ; but srtbortlinateportioni nearly the snnle point. 111 its outer form, this 
of the thcorj- were in sorne cases unfinished, relation betweell the two satellites is some-
:~ncl in others r~ntoucheil. Having x-:-:~itcd 111ore wlint m~alogous to tbat among the satellitcs 
than tcn jears for tllc prolnisecl filling of tllcse of Jupiter : but it is quite different in its caase. 
gaps by li'rcnch :rstroilon~crs, Mr. IIilI ha3 ill I'rofessor Nc\vcoil~b d e ~  elops tlie iiiodificd for- 
this paper taken up, in his nlasterful wag-, the nlnlae applicable to this case ; and anlong otlier 
discnssion of the perturbatioi~s n hich the iiloon res11lts o i  interest is tlie deterillination of tile 
urlclergoes on account of the fignre of the nlnss of Titan equal to pait that of 
earth, the al)preciable character of mhicll n:ls Satorn. 
first brougllt to light by the analysis of Laplace. 
I11 his ' 1)arlegnng der tlleoretisclie berech-
nung,' etc., Hanser~ has clealt with these in- FORCHHEI&fER'S TUNATEL-13C'ILDIiVG
equalities in a very thorough n.3~. ; but Mr. 
IIill has in~estigatecl these pertarbations to the IN  ENGLAND.  

s:une degree of :llgebr:ricnl approximation that Dn. FO~LCEIIIEI\II~~REnglal~tl in \k i ted  the 
Ilelnunay adopted in cleterminii~g the solai per- spring of 1883, by rrliilisterial autlloritj*, to in- 
turbations, \ i z . ,  to terins of tlie seventh order spect ancl rcl~ort upon tlie class of eilgineeriilg 
inclusive ; and liis lnelnoir is thus most a1313ro- worlr represented by tlic title below, confining 
priately entitled ' A supplement to I)elauna> 's himself, for the most part, to tunnels in prog- 
theory of the moon's motion.' reis or receiltly completrcl. Several most in- 

The third part of the same volume (pp. :ll5- structive examples are to be seen tlirre, and 
: < T I ) ,  by Professor Nen-comb, treats of the 

3 n g l i s r . i ~ ~tzi?znrlba1~te71bei ?~?~tergv{i?zclbuhmn, sozaie ulrler 
flii.~srnt~?ltl? ~ C P T P S U ~ ~ ~ L P ~ I  VOIIDr. PEIILIPP: eill ' , ~ ~ i s e D c r i ~ I ~ t .  

Asfvo?~omicalpapc7.s prcp~zrrtl fop3 tile 7i,<r of I ;~E~~IHEISIER,  an dcr kiinigi. tech-2110 A ? I L c ~ ~ c . L ( ? L  irigcr~ieur,priv~~tcloccnt  
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