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I ome of lu.s astronomical !~ · se9.ro11es , 

o .e or· he moo . s f Jupiter and ne of t1:: e vs. iable st ra , :r1
• . E . 

Dou.g 2s 0
, of stronomy and Di. aector of ,..1 Stev ard Ob -

eerv9. tor.., s J he Un1;.rers1 "Gy o · Arizo~ a ., fo· d ~1a , e diseu '-· on o the 

.i. elli~ soid of t11ree unequal ax ,. s, rote:t,i 2g in nae about 

an axis no the axis of f igu.re , was ~ce sl=> 'r'J n o ·"der urther to 

eluei a te 11s rk . Also,. m _ b of L.is observa :,ions em~ed 'to sho. 

· :""s. a le-.: st one ot tbe vnr:'tab l si;ars ha~ a variable : e1,.,io1 . I · 

is the ;. urpos , of th:t paper o a iseu s s t e mo o. of ·;h. :i. ~ r o .n L g· 

ellipso:1 . , ttlXJ to offer nn e.1.p llt;u at 1 n o ~ the var·1a.1 1 c ne •iod by 

rre n ,~ o: 1.., i s fi i sou. sie:m. I t "?..a y be .i. emar...:rnc. a t '-;he o tset tha· 

haz n,o h en 1'lstabl1.ehed., oVi i ng ~·o t1 e fac~ th -t obs '-; rva. vtona ee s .-

corrJ · g ., r:md t h 1.r t .is p ,bl ,rn 

of sane lit tle pr ct ic l .valu e · o Di .. . Dou r:r·i s ,. h is or .. . 
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1:he sem· axes OX, OY; 

/')esnectiv -~- , 4 :~ ,. 5 . 4 . OA , the xis o · :"'ot ation, 1 · ea in tl e 1 no . 
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o, the cent er of mass of the ell ip~<>id, whi ch :renu:dns t ixed durin '~ 

the rot,a t ion. Tl: is .10 ion s been t ,erm.ed a "Po1nsot - mot i onn 

bf Jebst,er { vid "Dy:1J 11:tes ot PartioleHi a nd of R1,.;1c1, -t'l .s st1c , a~ d 

Flu.id Bodi,es 0
;, p . 8 56) . I ii eueh m.otion, tner·e i r10 t ransla ion, 

cons.equentl y th$ re is ne1 ther linear 1uo1-ttentu.ra nor oen ·t»if 1gal 

res.ultan..t , an the onlt forces we ha,re t o deal w a.re the 

angular om n:t - and the cent i u.gal couple . Th1.s eentr1 u Ja. l 

couple p t-'.oduees. in 'l; ~1e body a ·~e1 .dene,y o .righ .. it self and Jo set 

i t s -lf in ,a .~t ab l e position wherein th~ axii· ,of roto.t:Lo co:h1cides 

wi th h e axis or ~·reate, 1:nert1a - that is , it te s to rotate 

bo ,, the a~.1 , of crreat e s t raaius of gyr~tton. T'bis is t:r'U.e of any 

I'Ota.ting body e. ma y be i ll st1~at by a f's.miliar exaraple . If 

a hall be a tta bed t o 'be end of a eo ·~d hoeie other e~d 1 :1, l d 

in t he r and anJ. :-h e ball be rotat~d 011 b @ ei .' of tl e str"-nt:: • it 

,111 r ise h ene:r· and h i gh , r as the veloc i ·.y is il'lc r .as d , ut . 11 

it has sa.t e a posi ·. 1 . sts far t1~ 1u the ~xis a noasible , rmd 

v1 ill n&11:it a.1 1 his : oa1t .on de s pi te f r ~b:er 1l c · e..ses 1.n he 

v locity . The JD.xis of gr>eatest. inertia in ou..r caea 1,s evi de t y 

the snort a , , OJ?' Z axis •. Vie~ ui l l. f i :Pst eon1pu.te, ~.he -a1ua of : i 

oe~ tt·i ~ugs.l coupl e f or the e l . ipsoi d unde1~· coas 1 dera i.oti. 

' piin referring ·o / ebiter ' s m.o-· urnente.1 n>1~k bef'ore eit d, 

@ f i d (p . 2 -7) ,.hat t ie c~r.it t·ifugal coupl e Se 1.e equal ~ o t he 

resultant ot the c ou:pon~;n: .e of :s:;szul . r moms turn. O·f t he elli p oid a.lo ._ 

the ~xes of X n i.l z; ,, mu t i p lie by 'the a ngular veloci · t· es i:he 

t 11' ·e - c i1.. r :., rei ·tr ia · • 
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In the a.b ence of' obs r atione cessnr to give rev lue 

an -o nable +:h :i differ nt:l l equation of t . 11 vO be o 

e e not rurth r d-evelop the work along this pal''tioula.r . in 

just e. t pre ent , · and m\tSt be ccmtent for the time bei 1g wi tl 

le v1na th va.J;•;.e o Sc in the above LOI'ltt . 

Tl e t-..,ndency of tl~e be y t o r:l i..; . ~ itsel as .x~o:raes ~e by £7.@ 

i I of course gi the bod . a nwabble 11 mrL g 1 t, rot . tion. If' 

ie e · 1 conee ve or orJ.e sourc of pcner cons' ..:intly ::,l.~crE>e.s ng ts 

sp ed ·of rotation,. it wou. d speedily assume 1ts position of stab li y . 

o l ver, wb are be;re a.ssumine that i" i~ u. otio11 u L1er o fo1~cea ' ,, 

eon equ tl , ~.; , co not. lwv .the cody quickly .dn,..ina- into i 

position or t Q li • It~ n ot1011 takes th· t'' ornt of 11 o oil tion, 
• 

the axi of f 1g ~. re ( t a.xis} swinging up tov. ar<:t~ tl axis of ro1 
• t,io , 

th c...,, nge in o.n ru..lar mo nt develop·;d by ~ e oentr·i ug couple,. 

~ gr dual y a f om it a g in. The e rve d ecr1b d b thi . 

ax! ot f1 re abo t the a,ci of 1~tat 1onf 0011 · d by noi o 1 
\ 

Fre1oh mathematician rho di scovered · it, tJ:e "h rpolhod -~~10 ta11r.1on 

o 10 con entric liro ti 1.g c ircJe~ . it has no points of inflectio .. ,. 

bu mov g a< u 1 · y in rar rom tangenc-:r to th ;I e t 1., limi tiu c rel , 

1 · 

returning ae;ain to he -ooint of ta~gen y 

to .,he out r lirnii;!11g circle.. The cycl :ts h n repeated ., and o on 

:1n<1ef1, it ly . The gene al ell )0 or ·:. .. 11s cu o is i)o:nE.th: ·r1g 111 e 

t 1 .cco .. i1pa .. 1 ketch, odel -d ft r tl s retch i: eb I 

y 
r, 

P • 26A. It 1 u de rs too ,. ho·~ ver, th.. it s be s s aed ru.1c no· 
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rotation l et an the r1g111ty of th :. in cont1nuea . 

If now, -- could conceive or 
do O not a.et and we oould su"d nly rela oe our ·ell1pso1 . f'ro 1 the 

p n while t s still spil1.ning a bou the 1 represented by the p n , 

and prec1pit te it into .. bis · otd,. we shou.. see e.n immec ia e change 

in tn~ motion of th phoephoresnet t spot .. Instead of cles,cr:tbitig 

unitorr.1 011-.cles about the ax1t of t·otation,. it woulc sw1n-~ in t~olll!I 

id th. .... axis of r~otatio 1 in n$.rrow1t~ eur"1es till 1 t re ched s. 

cert 1 inner limiting posltion. f.ben swi 0 ing o ~t re 1 r v .._"1 1ne~ the 

proceda, u11til t x1eaohed · n oute·r 11 ittng po ·1t1on, .. chem rE,petr·~1;he 

oscillatory cycle n rrain a.ntl so on. In other \<Jorda, instead. of 

desorib1n.:.:: cix~cles, t,he p1oaphoresc nt s; t wou d describe a curv 
r . it ac ually , ll 

PP • 26$ et seq.) 

Let ra now aubsli1·.,u · e tor our mall el. ipso d h~avrn1ly b d 

· of im1l~ r ellipsoidal f o • a.11d 1-'Jota 1ng in a sil la r v ay .• t ould 

cert inly see:m. t hat it \vould beha,• m a similar· ma1 ner. If 1t 

rota on be marked by ome ooint on its ;su1"I CH),, its rot 1tion 

mi ht be ob . e ~ed ,hen it 1 ~ king one of i ta l~. ~ger loops. t 

ould h n have a certain pf 1~tod apparently:. If i, be obse rv d 

wl,. 1- n·ki 

to .... he f ir.··t one ., t -ould e.p'l;)en!t to have a d ifferent perioc. . nd ·a 

thb.'d time it m1 u.b J be ob erved 1n a still differ~ent ho.se; an th · 
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