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THE (O VEMENTS OF THE S4R 7H'
VI.

WEhave now to consider sonse of the resuits of these Move-
ments of the Earth-first round its own axis, its rotation;

then round thse sun, its revolution-vhich we have been con-
sidering, restxlts to which of course a general interest attaches,
and which thiere will bé no difficulty in showing are of very great
importance to us. Occasion was taken to point out that the
different appearance presented by the sun and the stars was
simply due to the fact that the sun wà.s very near to us whilst the
stars were very distant, the one, a sun which happens to be near
-to us, thse others, also suns, but happening to be very far remoi'ed
from us. Now' suppose wc have a globe in which we have an

.electric light, to retresènt the sun, and a littie globe to represent
thse earth, then it will be obvious that that part of thse earth which
is turned towards the lAmp wiI4 be bathed in light, while that
haîf which is turncd frorp 'it will be in darkness, being, so to
speak; only under tIse light of tIse distant stars. This shows us
tIse reasn for.that great.difference which we call day and night,
and we can quite understand h ow it is that we geL the apparent
risc of the sudi which occurs when the part of thse globe on which
wc live is carried from the darkntss int thse light, and sunset
,which of course- occurs when the globe is being carricd by iLs
rotation from thef liht Into -tIse darkncss. This phenomenon
-of day and night is us one -of the most obv'ious results of LIse
rotatory movement of thée arth, and one ehich might have
been dismissed in two words had we sô chosen, but we will dwell

49.-DiNagrain sbowing how the différence between the lengths of the
sidéreal and mean day arises.

upon it for a few moments, because this fundamental difference
'between day and night furnishes us with a reason why we
shouid di*crd that si .dereal time to which up to the present
reference lias alone been made..

Fig 49 will show how -it is. that under the cirètumstances in
whiclire thus' find ourselves, a new kind of time must
take the place of sideireal time. In this diagrim we have
the carth represented àt 'two positions in its orbit, i and 2. It
travtl inititis orbit in the direction of the arrows, rotating on its
axis thé while in the direction also indicated by arrows. Now
let us consider the stàrt-point i, and suppose that when the earth

ocuisthi, position-à particular star is ôn the meridian at mid-
ni.The earth it wilî be rermembercd rotafes in twenty-four

sielhoues ; it wl» therefore take twelve hours to turn haîf
round, scithat if we consider the suni to be directly opposite the
star whiçh is south at midnight it is obvious that they are twelve
hours apatt. Now consider the earth at position 2. Then re-
mcembering this fundamental tact, that the distpnce of the stars is
so enormous that a strn stretched froÉn the observer to the star
*at one point of, the teath s orbit would be practicafly parallel to
a strin stretched to the saine star from any other part of

th x!Çk iL ~ vi>u that the star will have the samne right
acnonin bothi positiois> of the. earth, and thelipc pointing

to the stair wifl be practfily in the same direction. But the
,sun wllU DO longer lie along the prolongation of the line joining
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earth and star as it did at 1, for in consequence of the eartI'ý
revolution round the sun we. shaîl get a gradunlly incoesî1
angle as the earth in its orbital course geLs farther and farthCf
from its initial position at, i. Now it is obvious if 'we are goil*
to have our time regulated by the sun instead of by the stat5"e
and that is what we must do for the purposes of civil life Wc
shail have to arrange our dlock so that when we pass froxl» 1 tO 2
it must, if it showed 12 o'clock when the suni was due s0tt 111
the former position, show 12 o'clock also when the sun is d111
south in the latter position. If this be so, and we have this'
angle made by the line joining sun and earth and star, we e
have to make our sun-dlock go more slowly than our si& dee
dlock, for the reason that the sidereal dlock will have gone rO
once in Iess time than the earth will have got round to the!590'e
place with regard to the sun. But if we choose, and we do
choose, to say that we will have twenty-four hours frotln 51"
southing to sun-southing, then these twenty-four hours and neCe'
sarily also their minutes and seconds, will be longer th"l tbc
hours, minutes, and seconds of sidereal time. Let us't.k"
axicither illustration. Consider the case of the earth *i t1
different positions, represented, b y three globes round a cen r.
lamp. Then supipose that in ecdi of these globes a wire, 15 P
to represent the.direction in which the transit instrument lt
at Greenwich when the saine star is observed at three dnseultY
intervals of twentv-four hours of sidereal time. These thre-
wires should therefore be placed parglIel to each other. 10
let us take the electric lamp to represent thse sun, then wc51
find that, when the transit instrumexit on eac-h of the th

Fir». so.-Diagrat showing how the sun's apparent motion along the lC11«
lines representiàg the ecliptic in the cfnection indicated by the
heads is represetited by a scaaller amozat when referred to 0 -'gb
equator (the boribontai lines in the figure> at the spring (T) ïs5<**t
(:.) equinoxes.

is brought round to point et thse sun, tIse three wires fo
represent the instruments will not be paraliel to each 0otl l
at some angle. At first sight àL might seemn that we cO1 Ild eben.
get a sun-time to replace tc star-time, but unfortu1tstCîlY'se
wc go a little deeper into it wç fimd, as wc often do in Othe' à it
that it is not quite so easy'-mnd for Lwo reasons. We fooUi t'bc
will be remembered, when wc came tà consider the 1forPI 0

1 1 5at
carth's orbit, that it was not quite circuler, that it was in fil~
is callcd -an ellipse, and that the radius ilector, i.e. 1 the0 0n
line joining tIse centres of tIse sm and carth did'not swesPt" thit't
equal a>cst in equal times but through equal az,5 o19
if we want to invent a dlock wfhich will show twentyCatiro 1 ;g
from tIse Lime of suin-southin'g.Ioe day to the Lime of Sun11 fo
tIse ncxt, that dlock will require. to be regulated differen5 ort
every day in the yearbecause tii. greater or îess par *0 iL
moved over by thse ea-tii will cause LIse greater or less
bctwccn tIse lines join mg sun, cartit, -and star. Wb1

TIsat I hope is clear. Thus then tIsete is good ÂD5~~i
this arrangement of Jbavng a sun-timC frotn nooi to f30<» <sl
not work. We should have to regulate our dcocTe for eeVCi1
in the year, or rather for every two oposite tItys. But ýs
another matter. We are 110W in ful presence of thi fat
tIse equator o! tIse earth is inclined at an an~gle o! abou t
the plane o! tIse ecliptic. Fig. 5o will perhaps en tall 9

understand this niatter more easily. Let tIse horizon. b
represent the plane of tIse equator and th 'inclinied lio
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