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ABSTRACT

The methed is and does not require
mensuring the arc two bodies; =i-
multaneous sights; I tables; prior plan-
ning; or t computations; or
unusual . Tt utilizes conventional sex-

and plotting. and a minimum of additional
computation. Accuracy of the method is dis-

INTRODUCTION

'I‘hnprumtdnudehumnmﬂmd‘
interest in lunar methods of determining longi-
tude!t: + > & & & L. ® The practical need for a
lunar method seldom occurs in these days of
chronometers and radio time signals. However,
one drop of even fresh water inside a radio or
electronic chronometer will put it out of opera-
tion, and so will dead batteries. These possibili-

out GMT, he has only two choices; either “sail
down the latitude” or use a lunar method. His-
torically, the lunar methods have been very
difficult, complicated and tedious, and in recent
years none has been included in any navigation

For a lunar method to be an effective alterna:
tive upon boss of GMT. it should be simple, very
quick for the otherwise experienced navigoator
to loarn, and require no prior planning, other
than knowing that the method exists and hav-
ing the instructions on board. Tt abwuld require
only the equipment and skills the navigator
ordinarily uses,

PRINCIPLE

The procedure prosented here, which has

been developed by the author, is based on the
made by Sir Francis Chichester in

1966 It in designed for use with today's Nauti-
cal Almanac and Navigation Tables. The prin-
ciple on which all lunar methods are based s
that the moon travels from east to west around
the sarth at a different rate of speed than do the
stars, A timepiece is required, but it dors nol
have to be a Chronemeter. If it does not gain or
lose more than 35 seconds a day, it will be
within a half second for the 20 minutes it takes
to get three runs of sights, The important thing
ia that all the sights be taken with the same
watch error even though the magnitude of that
error is unknown. However, it is worthwhile to
make as accurate an estimate of Watch Error
s possible, and this can be done usually within
an accuracy of 10 minutes by noting the time of
sunrise, sunset or the sun's meridian passage
and with your DR position, consulting the daily
pages of the Nautical Almanac.

Basically, this method is quite simple. At
morning or evening twilight, sextant altitudes
nnd watch times are taken on the moon and two
gtars. (The sun and planets should not be wsed, |
The sights are worked up or “reduced” using
any of the marine altitude intercept methods
such as HO 208, HO 211, HO 214 or HO 229, and
plotted in the usual way. Should it happen that
the watch time were indeed correct, and the
sights accurate, the three lines of position
would cross at a single point which would be
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1. At twilight, take sextani altitudes of the
moon and two stars. In the evening, get the
moan sights just before twilight, and in the
morning, get the moon as soon as the stars
disappear. Try to select two stars whose bear-
ings differ by about 80", Take a run of sights on
each body in quick succession recording just the
wateh times and sextant readings. Try to get
about six sights within five minutes on each
bady, bt take enough time on each sight to be
moCurmie,

2, For each run of sights, plot their times and
altitudes on & sheet of graph paper, compute
the correct slope of the line of sights using the
HO 214 "Delta T" method described in para-
graph 1507 of Bawditch.™ Reject any obviously
bad sights, and then draw a best fit line of this
slope through the remaining sights. Select a
point near the middle of this line and determine
hnmmu—mmmm
ane of the actual sextant readings for your com-
patations. Fig. 1 shows how this is done.

3. Apply all corrections described in Chapter
16 of Bowditchi™ to the three "sights” selected,
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plotting sheet.
5. Calculate the error in Longitude (elo} as
fol lorwesc

a3 48 = dle

L e o
whiere: B i
dlLa is from 4 above,
mﬂhmmym—:nm;m.f
Aries in minutes, on which the Nautical Al-
manas is based.
4346 ls the di im minutes betwesn
ﬂwhu.n-irh::mlniulhtﬂHA'snfnru-u
and the Moon, on which thie Nautical Alma-
nac in based,

" is the increment in GHA of the moon
obtained from the daily pages of the Mauticnl
Almanae for the nearest Greenwich date and
hour of the sheervation.
elo is the number of minutes of Longituds
which the intersection of the two star lines
must be moved east or west to plot the ship's
position. The star line intersection is moved
in the direction toward and past the moon

limie.
6, Caleulate Watch Error {WE) as follows:

el ® A = WE in seronds of theme

work them up in your usual way and plot them ™, ;
ntmmnnmihhdrnnw - WATCH TIME
ﬂm ﬂhﬁ#mﬂhmhm Fig. I = Watch time and sextant altitudes are plotted
i.w e {:.&ﬂnﬁr“nfqiu.ﬂmlhﬂnfruu l-li-
X hhﬂ difference of Longitude (dLo) . obviously defective ughts are wmn:d.
mdth. east or west between the inter. ﬁmmﬁwmm.ﬂmméﬁw
% o Mo il G = ,mhrthnmufmwﬁu.hm:nmp-



If the el corvection furme ot fo be very
\arge. it is worthwhile o apply the waich errer
thgs fond o the waich time of sach sight. and
recumpute and replot all thive sights using the
same sextant data. Draw a new line
M#'h“‘ "
changes This procedure can’t reduce efrors o
the mxtant resdings but it will reduce 18
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Die 0 the magnification of sey ervars in the
sighta and plotting. this method should net be

it

]
£
L3
]
E
g

i
fgi
tii#
El“
igﬁ
hi

:
i

pegs
il
=]
i
Fil
Hi

sbstantial error withoul any
of which. In this method. reliability
along with maximum scouracy by
a run of sights, rejecting any defoctive
and averaging the good ones, two good

bemng o any namiber of doubi-
s, Bosides, the durntion of teilycht often
is not long enough to get good runs on mare
than two stars.
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position for this method only about half the and found to be 8.6' which results in an elo of
time. However, usually within about three 144.4'. The star LOP intersection is meoved this
morning or evening. When you have once used  line to yheld the fix. The waich error is
this method to obtain a fix and determine lated and found to be Sm38s fast.
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