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lilaJie o f th, ecliptic. Now our dlock and ail measurements of
tirBe Mlust depend upon the earth's rotation, the plane of which

aleeremains parallel to itself, and we have seen that our
4t&"Pint for geocentric and heliocentric longitude depended
UP'11 the fact that at a certain p oint 'n its revolution the earth
Ptsed through a node, and that the node at which the Sun
With its apparent motion crossed the equator northward was
Clled the ascending nùde. In the diagramn this is represented
by P i n the upr fiurt, and the descending nodr. is indicated
iitr--l in te pec iptic. It will be seen that if we have equal

Inteval, aong he clithte motion along the equator is repre-
6ente<l by bases of successive triangles, of which the hypo-

husslie along the ecliptic. Now the hypothenuse must be

CM

P 'Dagrm hoin how the sun's a pparent mo.tion &long the ecliptic,
1iwPrle with the earth's equator (the contrai line of the figure)at the

nuttfler ( 9 ) and winter (1Y~) solstices, la represcnted by cqual intervals
a.1011 the equator.

grtth the base, so that we have at the ascending node

aj'tû of a body along the ecliptic represented only by the
oy<,f atriangle of which the motion îtself represents the

at"ehnUs - and the sme thing happens in the opposite mariner
sh.ih descending node ; whereas if we take the other positions

aeW nd 1or a short time at mil events the motion will
tu paruall, à motion along the ecliptic will be represented, byequaliount alorig the equator.
t. f1 ee then are the difficulties we have to'face when we comefo snlm irt h nqalvlct fth at onth * utimfrt h nqa eoiyo h at o

atl;and secondly, those variations which are brought about

by the fact that the two motions of the earth-its axial rotation
and yearly revolution-take place in different planes. How
are these difficulties got over? They are got over by pretending
a sun, as a child would say. Astronomers pretend that there is
a sun moving along the equator, or, in other words, they pre-
tend that the earîh s movement of revolution takes place in the
same plane as its rnovement of rotation. It is furtiier'imagined
that this imaginary sun travels at precisely that rate which it
would if the average of ahl its rates alorig the ecliptic during a
year were taken, so that we get something like this (sec Fig. 52) ;
first of aIl we have the curie B B B B, which shows the variation
which would take place *providing we only had to deal with the
obliquity of the ecliptic. Where that curve crosses the horizontal
line, we get at those moments (if we disregard the elliptic motion)
the saine time shown by the mean sun as we should get if the true
sun had been taken ; it will be seen this occurs four times during
the year--on March 2o, june 21, September 23, anid December 2a
Then there is another curie, c c c c, which represents another
rela tion between the mean sun and the truc sua. Providing
that the two planes were coincident, and that the. movement
of the earth under these conditions were exactly the sme as
under the present conditions, namely, that she moved in an
ellipse and that the radius *vector swept over equal ateas-in equal
times, then we should have the true and mean sun coincident on
December P1 and July i only. Then the algebraic mean of
these two curies, B B BB and c c cc, is mlcen, and we get as a
resuit the lower curie D D D D, which is a compound of the. two,
other curies, anid as the result il will be %een thgt where we got
the curve c. giving us a difference of nçarly five minutes, and the
curve B, giving a difference of about nine minutes in the smre
direction, we have a very great departure between the. motions
of the real and mean suns. Above and below the datumn lime,
which is marked zero, we have 5, wo, and 15, which repre-
sent the difference in minutes at which the southîngs of our
reai and fictitiogs suns really take place. Early in the month of
February we have a difference of very nearlyý fifteen minutes
between the two suns, and it is at tuis Ûine of the year of course
that the sun dial is most in'error. At other points where the
effect of curve B is to cause a great differenice, the effect of
curve c will b. to minimise that difference, and so in the
compound curve r) the difference is very slight. About the
mniddle of june we gel thçni togethpr, then towards the end of
July we get another separalion, and .ibout November i we comc

S~'DIiagrarn showing ho .w the equation of time (curie D D D D>iresults rm the combination of curve B B B B representing tht vairatibn due to tha
obliquity of the ocliptic, and curie c c c c reprcsenting the differenoe between the mean and true muni.

th>;ý"41Cr d'ftec even greater than th*t in February. in
th *fCorrcto bas been introduced., whicb is known ast r1t îuenq15tiOnOof time," and this added to the motion of theooth r, 1 added to 'that of our imaginary sun, brings them

Poisible ' nd by this mearis the mean sun is kept as iearly 9.5
Yer eAt the average position of the true sun throughout the

eof t~h r diagrani (Fig. 53) will enable us to understand
IP r'pre,, econsiderations whii have brought this about, Letlà eA&r e the posit ion of te sun in one of the foci of the ellipse,
wI$t Un,,lh the eartb is supposedi to be travelling. N 0W

nv I al radius vector going from p to e with its

unequ-al motion along the orbit, we have a fictitiotis radius vector
going with absolute constancy along the circle. We get what is
called the true anomaly in the angle ' F e, and the mean anomaly in
P F e', andj the difference e F é' is called the equation of the centre.
This eqtlation helps us to determine those curves to which refer-
ence has been made, and the chief object-it calling attention tas
this diagram is to explain the meaning of the terni anornalistie
year, which it will be necessary to introduce presently. It has
already been said that it is imperative, if we are to gain Mny
advautge from it, that real sun.time and apparent sun-tme
shotild neyer be widely separated, because if s0 We might have
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