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    ASTRONOMY AND GEOGRAPHY. 

has been considered as one of the sublimest 
; of genius, and Ovid himself, though a poet, 

never expresses his thoughts on this subject but 
with a sort of enthusiasm. ‘Thus, when speaking 

_of the erect posture of man, he says: 

Cunctaque cum tent animalia cetera terram, 
Os homini sublime dedit, celumque tueri_ 
Jussit, et erectos in sidera tollere vultus. 

Metamorph. Lib. ர, 

Jn another place, speaking of astronomers, he 
says: ் ட் 

Felices aliinze ! எமில் ௨௨ cognoscere primis, 
Inque domos superas scandere cura fuit. 

‘Credibile est illos pariter vitiisque, jocisque, 
சு Altius humanis exeruisse caput. ல் 

Non venus aut vinum sublimia pectora fregit, 
Officiumye fori, militizve labor 5 ன் 

Nec levis ambitio, perfusaque gloria fuco, 
Magnarumve fames sollicitavit opum. 

Admovere oculis distantia sidera nostris, - 
4Etheraque ingenio supposuere suo. 

  

Tfastronomy at that period excited admiration, 
what ought it not to do at present, when the khow- 
ledge of this science is far more extensive and cer- 
tain than that of the ancients; who as we may say 
‘were acquainted only with the rudiments of it! 
How great would have been the enthusiasm of the 
poet, how sublime his expressions, had he foreseen 
only 2 part of the discoveries which the sagacity of 
-the moderns has enabled them to make with the 
assistance of the telescope !—-The moons which sur- 
‘yound Jupiter and Saturn; the singular ring that 
accompanies the latter; the rotation of the sun and 
planets around their axes; the various motions of 
the earth; its immense distance from the sin; the.
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still more incredible distance of the fixed stars; the 
regular course of the comets; the discovery of new 
planets and comets; and in the last place, the - 
arrangement of all the celestial bodies, and their “ 
Jaws of motion, now as fully demonstrated as the 
truths of geometry. With much more reason would 
he have called those who have ascended to’ thése 
astronomical truths, and ‘who have placed them 

* beyond all doubt, privileged beings) and of an order 
superior to human nature. : 

oo 
Elementary Problems of Astronomy and Geography. ~ 

PROBLEM I. et 

Lo find the Meridian Line of any Place. 

‘THE determination of the meridian line, is cer- 
tainly the basis of every operation, both in astro- 
nomy and geography ; for which reason we shall 
make it the first problem relating to this subject. 

There are several methods of determining this 
line, which we shall here describe. ச 

I. 

On any horizontal plane, fix obliquely, and in a 
firm manner, a spike or sharp pointed piece of iron, 
with the point uppermost, as AB, pl. 1 fig. 1. 
Then provide a double square, that is to say two 
squares joined together so as to form an angle, and 
by its means find, on the horizontal plane, the point 
G, corresponding in a perpendicular direction with 

° 
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the same circle, divide into two equal parts the arc 
“intercepted between them. If a straight line be then 
drawn through’ the centre, and this point of bisec- 
tion, it will be the meridian line required. 

By taking two points in one of the other circles, 
and repeating the same operation; if the two lines 
coincide, iv will கட க்கக் at Jeast. afford a 

strong presumption, that the operation has been 
accurately performed: if they: do not coincide, 
some error must have arisen ; and theref@re it will 
be necessary to recommence the operation with 
mote care.’ ் 

‘Two observations, the least distant from noon, 
ought in general to be preferred; both because 
the sun is then more brilliant and the shadow better 
defined, and because the change in the sun’s declina- 
tion is less; for this operation supposes that the 
sun neither recedes from nor approaches to the 
sequator, at least in a sensible manner, during the 
nterval between the two observations. — ன் 

Tn short, provided these two observations have been 
made between 9 o’clock in the morning and 3 in the 
saffernoon, even if the sun be near the equator, the 
ameridian found by this method will be sufficiently ex- 
act, in the latitude of from 45 to 60 degrees; for we 
‘have found that, in the latitude of Paris, and making 
themostunfavourablesupposidons, thequautity which 
such a meridian may err, will not be above 20. 
If it be required with perfect exactness, nothing is 
necessary but to make choice of a time when the 

க
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sun is dither in one of the tropics, particularly that 
of Cancer, or very near it, so that in’ the interval 
-between the two operations his declination may not 
have sensibly changed. ட ட ட 

‘We are well aware that, for the nice purposes of 
astronomy, something more precise will be neces. . 
sary; but the object of this work jp merely to give 
the simplest and most curious ojierations in this 
science. The following however isa second method — 
of finding the siriiian by ubai oF bee 

      

To determine the meridian 
will be necessary to wait till the pole star, which we 
here suppose to be known, has reached the meridian. 
But this will be the case when that star and the first 
in the tail of the Great Bear, or the one nearest 

~ the square of that constellation, are together in the ° 
same line perpendicular to the horizon; for about 
the year 1700 these two stars passed over the me- 
ridian exactly at the same time; so that when the 
star inthe Great Bear was below the pole, the polar 

star was above it; but though this is not precisely 
the case at present, these stars, as we shall here 
Shew, may be still employed for several years, and 
without any sensible error. ~ 

Having suspended a plumb line. in a motionless - 
state, wait till the pole star, and that in the Great~ 
Bear above described, are together concealed by 
the thread ; and at that moment suspend a second 
plumb line, -in such a manner that it shall hide the 

former and the two stars,’ These two threads will 
then comprehend between them a plane which will 

be that of the meridian; and if the two points on



        
  

b lines, be joined by a st ட. ய ate 

fees ட 
" star, passes the meridian on any given day, may 
be easily found by a calculation, for which ‘pre- 
cepts are given fa the Nautical Almanac, White’s 
Ephemeris, and inost books on practical Astronomy ; 
but, to save trouble, we shall here: present the 
teader with a table containing the precise (time at 
which the pove-stur passes the meridian, both above 
‘and below the pole, on the first day of every 
month. | கத... 24 ச் ட் 

    
      

* Months. Above Below | 
the pole. * the pole. 

pouty enGh 20" vir i, OF om Mor. : 
DIALYSIS. அது os a Sy, 
Mache 42 
April... (oe ey ane ore ys 
May...) 10° 14 Mor. . 10.12 Ev., 
June . 0... 24 
DOME அட ட அப்பட அ 
வ 22 விவ க 2 52) அயி 
வனப் 2௮ எ த ல 
இப்ன ர்க 0.47 
November « 10 27 Ev. + 10 29 Mor. 
December! se. 48 og. 8 26 

This table indeed is calculated only for the year 
4802; but the pole-star changes its place so little, 
that the difference canaot amount to more than 
3 or 4 minutes in half a century. 

Attention however must be paid to the day of 
the month; for, from the beginning of any month



    

    

   
Us A aa டக of nearly two hours, 

3 “anticipation being 3” 56° per day *, 3™ 56* 
be mult நரம் ரன of youl tie 

month which have elapsed, and the product must be 
subtracted from the time of the star’s passing the 
meridian on the first of the month, as given Goths 
table: the remainder will be the time of its passage 
‘on the osed day, pee 
eee iz it were required to aod ned meridian 

by the pole-siar on the 15th of March, multiply - 
3" 56° by 14, which will give 555 and ee 
subtracted from 2» 8", the remainder 1* 13” will be 
the hour ‘in the morning when the pole-star passes 
the meridian, below the pole, on the 15th of 
Mareh. ன் 3 

On account of the great length of the days in’ 
some months, such as june, July, and part of 
August, neither of these passages is visible ; as th 
take place in the day, or during the twilight, This 
inconvenience however may be remedied in the 
following manners) ~~ 

Find the hour at whic 
the meridian above thc 
and then examine’ 
more, that hour will /all 

        

    
   

pole-star will pass 

‘th the proposed day, 
¥ counting 6 hours 

@ night time; should 

* If the-earth had only a diurnal, without an annual 
motion, any given meridian would revolve from the sun to 
the sunagain in che same time as from any star to the same 
star again; because the sun would never change his plac¢ 
in regard to the stars. But as the earth advances almost 4 
degree eastward in its orbit, in the time that jt turns ¢ast+ 
‘ward round its axis, whatever star passes over the meridia 
gn any day with the sun, will pass over the same meridian 
on the next day when the sun is almost a degree short of 
at; that is 3 minutes 56 seconds sooner, z
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drawn, it will form with AB the required angle of 
3° 11’; and this angle will be much more exact 
than if any other method liad been employed. 

REMARK. j 

As several physical methods of finding a meridian 
fine are given in the preceding editions of this work, 
it is necessary that we should here mention them ; 
were it only that the reader may be able to appreci- 
até how, far they. are likely to answer the purpose. 

_ To find the meridian’ without a compass or mag- 
Metic needle, some have proposed the following me- 
thod, which would answer, they say, in the bowels 
ofthe earth. Take a comimen small sewing needle 
exceedingly well polished, and lay it gently on the 
surface of some Water in a state of perfect rest in 
any vessel: this needle, they tell us, will place itself 
in the direction of the meridian, 

This experiment, in some respects, is true: if 

‘the needle is long and delicate, it will remain at the 

surface of the water, where it will form for itself a 

small cavity; the air which adheres to it will pre- 
serve it for some time from coming into contact 
with the water; and if this should not be the case, 

the same effect might be produced by greasing it 
with a little tallow : it will then easily maintain itself 
‘on the water, and will move till it approaches the 

direction of the meridian. This we have often con- 

firmed by €xperiment. 
But it is false thatthe direction it assumes is the 

exact meridian of thé place, for it is only the magne- 

tic ‘meridian, because every long slender piece of 

iron, when delicately suspended, is a magnetic needle. 

‘The magnetic meridian however is only the direction 

of the current of the magnetic fluid ; and this direc-



   
tniddle of a plain, at a distance from any eminence 
or other shelter, that could defend it from the win 
ot the sun, be cut horizontally, several curved lines, 
cloger on. the one side than the other, will be ob-, 
served on the section... The side where the curved, — 
lines are closest will be the north ; because the cold, 
coming from that quarter contracts, while the heat, 
coming from the other dilates the juices, and other 
matter of which the strata of the tree are formed. 

‘There is some truth and reason in the principle 
on which this method is founded ; but, besides that, 
all trees do not exhibit this phenomenon, it is not. 
true that the north wind is every where the coldest :, 
itis often, according to the position of the place, the. 
north-west or the north-east : in this case, one of. 
these points would be mistaken for the north. 

   

  

    

ற் ட ப 

To find the Latitude of any places 

‘Tue latitude of any place on the earth, is its di- 
stance frem the equator; and is measured by’ an 
are of the celestial meridian, intercepted between 
the zenith of the place and the equator ; for this 

௩ 

 



    

பப 
are is similar to that comprehended on the earth be 

tween the place and the terrestrial equator, ‘This is_ 
‘equal to the elevation of the pole, which is the arc of © 
the meridian intercepted between the pole and the 
horizon. To those therefore who live under the 

equator, the poles are in the horizon ; and if there 
were inhabitants at either pole, the equator would 

chelinstheimhorizonce yee டட அ 
The latitude of ‘any place onthe earth may be 

easily found by various methods. 
ast. By the: meridian altitude of the sun. on any 
ven day. . For if the-sun’s declination for that 
i when the sun is in any of the northern. signs, 
-and the given place’ in the northern hemisphere, be 

subtracted from the altitude, the remainder will be 

the elevation of the equaior, the complement of 

which is the elevation of the pole, or the latitude, 

If the sun be in any of the southern signs, it may 

be readily seen that, ‘to find the elevation of the 

equator, the declination must be added. | Sb. 

ad. If the meridian aldtade of one of the circum 

polar stars, which do not set, be taken twize in 

the course of the same night, namely once when 

directly above the pole, and again when exactly 
below it; and if from each of these altitudes the 

* refraction. be subtracted ; the mean between these 

fwo altitudes will be that of the pole, or the latitude, 

Or, take any two altitudes of such a star at the 

interval of 115 58% of time, correcting them by 

subtracting the refractions as before; then the mean 

between them will be the height of the pole, or the 

latitude of the place. : 
3d. Look, in some catalogue of the fixed stars, 

for thé distance of any star from the equator, that is 

to say its declination; then take its meridian altitude, 

and. by adding or subtracting the declination, you 
2 . 
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