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The daily rifing and fetting of the fun and moon,
with the milder glories of a no&turnal firmament, are §
fome of the common fpecimens of celeftial magnifi-
cence. We admire, indeed with propriety, the fub-
lime indications of an ¢ infinite creative mind ;” and |
whilft we are charmed with the ufual difplays of his
wifdom and goodnefs, we are led to make a tranfition |
from ¢ nature to nature’s God.” But thefe are {cenes

which, from their frequency, are regarded with ine (His : | b, m. 5.7
difference ; they are too oﬂ?en-repeated to imprefs” Begmmng of the veghpfe, a . 9 58 45‘ :
the mind with a remembrance of their origin, or a ¥ The moon’s northeafterly fide will 10 89 00 Ny
mct;lleé'tion._‘o_f their deftiny in the perfection of the touch the fun’s centre, as in fig. 1. e
prefent {yftem. X ; . . 39 4 o A
But on fome occafions, nature affumes a furprifing ¥ M;‘gl: a::h :?Zfeglgf_:,nog:m ctlilfe [ ey o
afpect. The novelty of the event produces inquiry s ggRagab s ey il

and univerfal aftonifhihent.  Either the reverberating
echo of diftant thunder, or the alarm of an approach- -
ing earthquake, awakens the mind from its indiffer~
ence, and excites to reafon, thought, and refletion.
But a total eclipfe of the fun is ftill more remarkable, as'
fuch an appearance has not happened at this metropo-
lis fince the fettlement of New England 5 and proba-
bly many ages may pafs before the fame phenomenon
will be repeated. BT g

From thefe circumftances it may be neceffary to'
enter into a minute defcription of this eclipfe, and to
relate every particular relative to this uncommon
event; that whilft the appearance itfelf is clearly ex-
plained, it may alfo prevent unreafonable fear and

foolith anxiety.
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'A DESCRIPTION OF THE ECLIPSE.

THIS remarkable eclipi'é will happen on Monday,
June 16th, in the forenoon : the times and appearan-
ces of which will be as follow :

fun's centre, as in fig. 8.
Ending of the eclipfe,

The moon’s edge will leave jche} 12 5 00%%

:

12 46 15

The duration of this eclipfe will be 2 hours and

8 minutes, and the time of #fa/ obfeurity will be
3 minutes and 30 feconds, as feen from Bofton.

the earth’s furface, fome parts of this circle cannot

“d

As the moon’s dark fbadew will make a circle on

be fo broad as others. Confequently, in fome places,

the duration of #etal obfcurity will be not more than .

2 minute, and at others it will not exceed a fecond.

Andto allthofe places over which the centre of the

thade will pafs, the fun will be totally concealed for

¥ 1nore than 8 minutes,

‘The beginning of this eclipfe will be on the fun’s’

fouth wefterly edge, nearly; that is, 48 degrees

from his vertex, or higheft point, and on the right
hand fide. Therefore, an obferver who withes to
fee the beginning muft diret his attention to that part
of the fun’s edge. u
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Note,—The fun’s bighe? edge we call the weit ;
the /oweft the eaft ; on the right hand the fouth'
and on the left hand the north fide of his body; but

in the afteqx‘ooﬁ it is reverfed.

v

DESCRIPTION OF THE FRONTISPIECE. |

THE three figuresin the frontifpiece reprefent
three different views of this eclipfe. Fig. 1 fhews
us how the fun and moon will appear when the fun
is half obfcured, that is, when the moon’s edge will
feem to touch the fun’s centre; and the %:n, at
that inftant, will appear to hang on the north-eafter-
ly fide of the moon, as reprefented in that figure.

Figure 2 reprefents the appearance of the moon in
the middle of the-eclipfey at which moment the fi
will entirely difappear behind her dark body. This
will be the time of the greateft darknefs, and will
occafion a gloom and chill fimilar to night. Prob-
ably the principal ftars of the firmament will ap-
pear, efpecially thofe of the largeft apparent magni-
tude, and will glitter as if in. nocturnal fplendor.
This we have reafon to believe, if we credit the rec
ords of antiquity. 'The folemnity and afpect of the
fcene will be very fingular, prefenting an appearance
of which we can have no idea, and converting the
day into a temporary night. ’ i
. Fig. 8 reprefents the appearance when the moon
is leaving the fun’s centre. 'The moon will quit th
fun in a fouth eafterly direction, as may be feen in
figure 3. It is evident from the figures that the
moon will then appear larger than the fun, otherwife

the fun could not be totally eclipfed, as reprefented
in figure 2.

fr.v ]

' It faag be'proper to inention that thefe calculations

were made particularly for Bofton; and that the
eclipfe wil bg total only at particular places. Tewill
be {een at Albany very much as it will be at Bofton ;
but at Philadelphia the moon will appear to paé
north of the fun’s centre, and as feen from thence
will not be total. On the contrary, at Weft Port-
jand, about 200 miles north-eaft from Bofton, the
moon will pafs fouth of the fan’s centre, and as view-

ed from that place, the fun’s north fide will be vifible.
in the middle of the eclipfe ; and confequently can-
not there be total. But it would be an endlefs affair
to reprefent this eclipfe as it will appear at all places,
becanfe the diftance of 50 miles will occafion fome
difference. If we could tranflate ourfelves to the.
carth’s centre, and could view the eclipfe through
the dark body-of the earth, the fun ‘would appear
only one third obfcured 3 and at London it will- be
lofs than a third. L1

Atththe time of this eclipfe; the moon’s dark fhad-
ow will cover a circular {pot on the earth’s furface
of about 104 miles in diameter 5 and Bofton anl! be
:n or near the centre of this dark circle at the time
of the middle of the eclipfe. Confequently, perfons
remote from Boftony 50 or 60 miles, north or fouth,
will fee 2 part of the fun ; and to them the eclipfe
cannot be total.  But as the motion of the fhadow s
in an eafterly direétion, thofe who live in that or 2
wefterly diretion will be more likely to {ee the eclipfe
total than thofe differently fituated.

During the eclipfe, the moon’s motion from the
fun, through the heavens, will be at the rate of 39 _
miles every minute of time ; and with the; fame
velocity her fhadow will travel over the earth’s fur-
face, which is almoft five times as {fwift as the motion
of 2 cannonball. It is true we fhall not be fenfible
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in a wefterly direction from. the moon. The othe
planets will then be in the lower hemifphere, and
confequently cannot be vifible to us, till after fun fet.
This eclipfe is fuch a novelty in the phenomena of
nature, that a fimilar may not again take place fo
many fucceeding ages. ’

W3

venient than a{mall piece. The fmoak ofa common
lamp is probably the beft for this purpofe, as the glafs
will not be fo liable to crack.

- This eclipfe can be feen with moft advantage by
a good telefcope ; but as few perfons are pofluded of
this inftrument, perhaps the beft fubftitute is one of
the dark glaflfes of 2 common quadrant. By this |
means the fun can be viewed without any offence
totheeye. Asthe fun at that time of the day will
be very high in the heavens, it may be a conveni-
ence to view his image by a common looking  glafs,
by which means he may be feen in any direction ;
and tolook dire€ly into the glafs inftead of the fun.
In this cafe the darkened glafs muft be ufed as in the
firft inftance. Thé management of this apparatus‘?
willnot be difficult. Thofe who are poflefled of a.
{eaxr'nan’.s quadrant will find it extremely convenient
n viewing the fun. By this inftrument, the fun’s
mnage can be {een in any pofition, as fhall pleafe the
obferver. ‘ s
A common {py glafs may be made to anfwer ex.
tremely well inftead of a telefcope. The front glafs
muft be clofed by fomething to intercept the greateft °
art of the fun’s rays, to take off the glare of light.
erhaps a piece of very thick green glafs will do very 4
well. But every one muft try that which beft an-‘«-ﬂi
fwers his purpo?,. A%
Thofe who are not poffefled of any of the contriz
vances above mentioned, muft have recourfe to a
piece of common window glafs, fmoaked on both
fides fufficiently to prevent any injury to the eye. i
T.he glafs fhould be feveral inches fquare to be ufed
with good advantage, and it will be much more con-

_And the manner in swhich they are produced.

. IN the lefs enlightened ages of the world, the
eclipfes of the fun and moon were regarded with
furprize and confternation, and as intimations of di-
vine difpleafure. Amongft many of the ancients, they
were confiderad as the harbingers of difaftrous
events, and as indications of fome revolution in the
phyfical {yftem of things. But thanks to the pro-
greffion of fcience, that whilft we are exempted from
the flavery of fuperftition, we are enabled to predict

pects, and the period of their return.

Moon. = The Sun can be eclipfed only at the Change,
and the Moon can be eclipfed on/y at the Fu/l. But

at every Full, although fhe changes and fulls every
month in the year. The reafon of this we {hall foon

explain,

ed by that luminary, and cafts a fhadow behind it,
towards that part of fpace which is oppofite the fun.

CONCERNING THE CAUSES OF ECLIPSES,

them with certainty, point out the caufes of their al~

Eclipfes are caufed by the Earth, the Sun, and the -

the Sun is not eclipfed at every Change, nor the Moon

Every body that is expofed to the fun is enlighten- (.

The truth of this obfervation may be realized on
numerous occafions. = At the- rifing of the fun, the
fhadows of all bodies are direted towards the weft,







- i the weft, in the form of a bow, with a {mall ed
-of light. As fhe progrefles in her celeftial courfe,
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quarter 3 fhe then rifes about midnight, appears half
enlightened as before, and paffes the meridian about
fix in the morning.  From the /af quarter, the con-
tinuesto decreafe, until fhe arrives at the fubfequent,
change ; The then rifes and fets with the fun, and be-
comes invifible. ik

As we have followed the moon throughout her
monthly courfe, we plainly fee that during one rev-
olution the muft pafs near the fun at the change ;
and near the earth’s fhadow at the fu// ; and that
her various afpelts of increafe and decreafe, arife en-
tirely from her pofition with refpe& to the fun and
the earth ; and we from hence infer, that the light of
the moon is not her own, but the light of the fun re-
fle¢ted by her dark body. . ;

Although the moon, as feen from the earth, aflumes
different degrees of brilliancy and figure, yet we are
to remember that one half is_always enlightened by
the fun ; but it is direfted towards us, only at the
full 5 fhe then fhows her whole enlightened face to
our view. 3 b bk

After the preceding explanation, the queftion will
arife, Why have we not eclipfes of the fun and moon
every month, fince the moon muft pafs near the
{un at every change, and at every full the muft pafs
near the earth’s {hadow ? In reply to this queftion,
it may be proper to obferve, that all this would hap-
pen, if the two luminaries revolved exaf?/y in the
fame part of the heavens, in one common circle. In
this cafe, the moon would pafs dire&tly over the fun
at every change; and at every full the would pafs
through the centre of the earth’s thadow, and be to-
{t2lly eclipfed for almoft two hours. Confequently,
under thefe circumftances, there would be two
eclipfes every month in the years one of the fun,
and one of the moon ; and fometimes three.

/ [ 16 ] VH(

eclipfes, it may be proper to explain fome particulars
relative to the fun and moon, that we may the mor
readily comprehend how the fun is fometimes eclipfec
by the moon, at the Change, and at the Fu// the moo;
is fometimes eclipfed by the earth’s fhadow. i
"T'o make this matter plain, it will be proper to fo
low the moon in her monthly progrefs round the
earth, that we may fee the natural caufes which mu
concur to produce eclipfes of the fun and moon.
Whilft the fun appears to make a revolution roun
the earth once a year,*the moon deferibes a revolution
every month. The confequence of thefe motior
muft be, that the moon will pafs 4y the fun every
month. This we call the change of the moon, and 2
that time fhe is invifible, becaufe her dark fide i
turned towards the earth. As fhe paffes from the
change, {he removes to the eaftward of the fun, and

fets in the evening after that luminary, and appear:

g
Y

the increafes her diftance from the fun, till fhe arrive
at her firf? quarter, at which time the pafles the me.
ridian about fix in the evening, and appears in the
form of a half circle. From the firf? quarter, fhe in=
creafes her face, «ill fhe arrives at the fw/l. She is
then nearly oppofite the fun, appears like a full orby
and rifes in the eaft whilit the fun is fetting in the
weflt. From the full, the decreafes, until her /off

* There is another apparent motion in the fun, which is his d
urnal revolution, from eaft to weft, in the fpace of 24 hours. A
tittle obfervation will convince us, that this revolution is not cone.
fined to the fun, but is common to the whole firmament.
scarcely necessary to remark that these motions arife entirely
from the earth’s velocity round its own axis; and that this re-
volution occasions the continual fucceffion of day and night, Tg
is from this caufe that the fun and moon, and all the heavenly
bodies, rife and fet every twenty four hours.







e
B e

e




e
g B 2

o










N

D2 e e A




s, AN







AN mamaass e s

i
T E T e




