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[image: image2.png]Let ABD, (fig. 21.) be afetion of the'earth, whofe plane pro=
duced paffes thro’ the obferver and object, and let BE be the height
of the obferver’s eye above the earth’s furface; hence FEG will be
the fenfible horizon, EHI the apparent horizon, and therefore the
angle FEI the depreffion of the apparent, below the fenfible horizon.
Let O be any obje¢t whofe altitude is to be obferved, which is done
by bringing its image in conta& with the ray from the eye to the ap~
parent horizon produced; and therefore the angle OEI is the obferv-
ed altitude, being greater than the angle OEF, the altitude unaffect-
od by dip, by the angle FEL  In the back obfervation, the obfer:led

1 ti-




[image: image3.png]altitude is OEK, to which the angle HEF = GEL muft be added, to
obtain the altitude above the fenfible horizon FE.

The dip may be computed by the following rule. To the con-
ftant logarithm 0,4236, add the proportional logarithm of the height
of the eye above the fea, in feet; half the fum will be the propor-
tional logarithm of the dip of the horizon.




[image: image4.png]‘When the altitude of the lower limb of any object is obferved. its
femidiameter is to be added thereto, inorder toobtain the ceatral al-
titude ; but if the upper limb be obferved, the femidiameter is to be
fabtratted, If the altitude be taken by the back obfervation, the
contrary rule is to be applied.

The dipis to be fubtratted from, or added to, the obferved alti-
tude, according as the fore or back obfervation is ufed.

The refration is always to be fubtraéted from, and the parallax
added to, the obferved aititude.
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[image: image6.png]Dip of the horizon.

Dip of the horizon is the angle of depression of the visible horizon below the true
or ensible horizon (touching the earth at the observer), arising from the clevation of
the eye of the observer above the level of the aca. Thus, in Plate XIL, figure I, let
ABC represent a vertical soction of tho carth, whs plane, beig prodice paisea
through the observer and the object, and let AE be the height of the eye of the
observer ahove the surfuce of the earth ; then FEG, drawn parallel to the tangent to
the surfice at A, will represent the true horizon, and EIH, touching the carth at I,
will represent the apparent horizon ; therefore the angle FEH will be the dip of the
hori: Let M be an object whoee altitude is to be obeerved by a fore observation
ug the image in contact with the apparent horizon at H; then will the angle

tho observed altitude, which is greater than the angle MEF (the altitude
independent of the dip) by the quantity of the angle FEH; so that, in taking a fore
observation, the dip must be subtracted from the observed altitude to obtain the
wltitude corrected for the dip. In a back obeervation, the apparent horizon is in the
direction EK ; and, by continuing this line in the direction EL, we shall have the
obeerved altitude MEL; and it s evident that 1o this the dip LEF (= KEG) must
be ided to obiain th alitude correced fo the dip-

In Table X111 is given the dip, for every probable height of the observer, expreased
in feet. In calculating this table, attention is paid to the terrestrial refraction, which
decreanes the dip a lile, because’ IE. becomes & curve line instead of a straight one,
and EH is & tangent to that curve in the point E.





[image: image7.png]To take the sun's altitude by a back observation.

Put the dark glasses in the hole O, and wrn one or more of them down, accordin
0 the brightness of the sun ; then, holding the instrument in  vertical position, loof
through the back sight vune towards that part of the horizon opposite the sun; move
the index till the su’s image s seen in the silvered part of the gass; give the quadrant
w vibratory motion, and the sun will_appear to describe an arc with its couvex
side upwand ; bring the'upper linb, when in the upper part of this arc, in contact with
thet purt of the horizon seen through the trausparent lit, and the degrees und ninutes
poitet ot by the ndox wil be the adtwe of the sus lower himbe The alitude of
the mioon, or a star, may be obtrined in the sune manner, oniy observiug 10 briug the
round eudge of the imoon to the horizon.

‘The hack obeervation s but litle used, on sccount of the difficulty of adjusting and
observing. Various remedies have beau propose for these defects, but nowe have vet
oeen generally adopted. ‘The heck observation of the altitude of any object, s uscful
only when there is not an open horizon for the fore observation; but even in thut case,
the fore observation muy often be used, if the distance of the Lorizon be known, a8
will be explained hereatler:





[image: image8.png]Altitudes of the sun and moon, taken at sea, require four corrections in order to
obtain the true altitude of their centres; these ‘aro for semidiameter, dip, refraction,
and parallax.t  When a planet ur star is obeerved, the corrections for dip and refrac-
tion only are to be applied, as the semidiameter and parallax of'a planet are but a fow
seconds, and may be neglected in finding the latitudo at sea.

In a fore observation with G quadrant, sextant, or circle, the semidiameter is to ba
added IF the lower limb is observed, but subtracted if the upper limb is observed.
The dip and refraction are to be subtracted, and the parallax t be added, and the
true central altitude will be thus obtained, which, being subtracted from 90°, will give
the true 7euith distance.

In a back obrervation with a quadrant, the semidiameter is to be subtracted if the
Jower limb is observed, but added if the upper limb is observed. The dip and peral-
lax are to be added, and the reffaction subtracted, and the centrul altitude will be
obtained, which, being subtracted from 90°, will give the true zenith distnce.

In a back observation with a sexdant or circle, by measuring the supplement of the
altitude, (by bringing the lower limb of the image of the object o touch the back
horizon,) the sentidiameter and refraction must be added to tho true altitude given by
the Insirument, and the dip and peralux subtracted thereiom, and, by subracting
9(° from the remainder, the t o zenith distance will be obeain
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Suppose that, by a back obwervtion
with 8 sextan, the lower mb of the
sun's image wis brought to the back
horizon, and the angle shown by the
index was 110° 10/, the s#n being then
on the meridian and bearing south, tho
declination being 20° 5 N, the sun's
semidiameter 16, and the obeerver 20
foc abovetho hoizon; equird

Obeerved angle. .
Semidiameter .
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[image: image10.png]> 400 relractiog ana paraiiaa, baug ouwly & lew seconds. aro negreciec.




