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XXXVI, A new Method of conflrutting Sun-
Dials, for any given Latitude, without
the Affiftance of Dialing Scales or Lo~
garithmic Caleulations. By James Fer-

gufon, F.R. S.

Read July 2, RAW the ftraight horizontal line

1767¢ BAD Tas. XVL (fig. 1.) of any
convenient length, and on the end D thereof raife
the perpendicular DE.

Bifeét BAD at A, and draw the right line ACE,
making the angle EAD equal to the latitude of the
place for which the dial is to ferve, as fuppofe 51°%
for the latitude of London. Draw alfo the right line
FCD, making an angle at D with the horizontal
line BAD equal to the co-latitude of the place, or
height of the equinoial. So, FCD will be per-
pendicular to ACE, BAD will be a horizontal
plane feen edgewife, DE a vertical plane, FCD
the plane of the equinoctial, and ACE the axis or
ftile of the dial; the whole triangle ADE repre-
fenting the whole broad plate or ftile.

Around the interfe@ion C, as a center, with the
radius CD, defcribe the circle F6D6F, and divide
its circumference into 24 equal parts, beginning at
DoratF. Then conne& all the points of divifion,
which are equidiftant from F, by the firaight lines
I 1, 210, 39, 438, & continuing as many of

4 thefe
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thefe lines as are needful to the horizontal line BAD,
and to the vertical line DE.

Continue ED down to d (fig. 2.) and draw 44
parallel and equal to BD. Draw alfo the right line
Aeca, from fig. 1. to fig.2, and that the line will be
perpendicular to the line 44 in fig. 2. cutting it in the
middle point c.

From fig. 1.take CF or CD in your compafies ;
and in fig. 2. fet that diftance from ¢ to ¢ upwards, and
from ¢ to @ downwards, on the right line Aeca. So
eca in fig. 2. {hall be equal to FCD in fig. 1. and
bed in fig. 2. fhall beequal to BAD in fig: 1.

On thefe two lines 6¢d and eca make the ellipfis
bopgr, &c. according to the common rule for de-
fcribing an ellipfis upon the tranfverfe and conjugate
diameters bcd and eca.  Then, from thofe points in
the horizontal line BAD (fig. 1.) where the. right
Yines 1 11, 2 10, 3 9, &¢c. meetit, asatd, ¢, f, g,
b, A, i, k, I, m, n, draw the right lines do, ep,
g, gr, &c. quite through the ellipfis, and all par-
allel” to the right line Zeca. Then, from the mid-
dle point ¢ of the ellipfis, draw right lines to thofe
points of its circumference where the forefaid parallel
lines cutit; and they fhall be the true hour-lines for
a horizontal dial; to which fet the hours, as in
fig. 2. Laftly, in fig. 2. draw cy parallel to ACE
in fig. 1. and ¢y fhall be the axis or edge of the
fiile cdy that cafts the thadow on the time of the
day. '

}”Fhe horary fpaces, or angular diftances of the
hours on the dial, being thus found, there is no oc-
cafion for confining the hours thereon, or the lengths
of the hour-lines, within the ellipfis; for they m'iy

e
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produced beyond it to any diftance, and the hour-
letters placed in a circle, asin fig. 4.

A geometrical method for defcribing the whole or
half an ellipfis will be fhewn further on.

From fig. 1. contiue out the horizontal line
BAD to any length, as to XIlI in fig. 3. 'Then,
from the points *** in the perpendicular DE (fig. 1.)
where the parallel lines 57, 4 8, 3 9, 2 10, and
I 11 meet it, draw therightlines H, 1, K, L, M,
N, all parallel to the horizontal line BA DP XII.
proeducing them at pleafure: and, in fig. 3. draw
G XII parallel to DE in fig. 1. This done, take
CF or CD (fig. 1.) in your compafles, and fet off
its length both ways from G- (fig. 3.) to VI and VI,
on the right line EH VI GVL So VIG VI in
fig. 3. fhall be equal to FCD in fig. 1. and XII G
in fig. 3. {hall be equal to DE in fig. 1.

On VIG VI as a conjugate diameter, and G XII
as a femi-tranfverfe diameter, defcribe the femi-ellipfe
VI, VII, VIII, IX, &e¢. and, to thofe points of it
where the parallel lines H, I, K, L, M, and N cut
it, draw the right lines G VI, G VII, G VIII,
G IX, Uc. as in the figure; and they will be the
true hour-lines for an erect diret fouth dial: and
they may be produced beyond the ellipfis, and li-
mited either by circular or fquare lines, between
which the hours may be placed.

Laftly, draw PG in fig. 3. parallel to ACE in fig.
1. and PG will be the axis or edge of the ftile P XII
G for cafting a thadow on the time of the day.

And thus, by means of fig. 1. conftru@ed for
any given latitude, either a horizontal or vertical dial
may be made for that latitude.

If
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If you want a fouth dial to incline by any number
of degrees, as fuppofe 16, draw the line Dz, making
an angle of 16 degrees with the perpendicular DE,
in fig. 1. Then D=2 fhall be the femi-tranfverfe axis
of the ellipfe, and C6 the femi-conjugate: and
right lines drawn parallel to DP XII quite through
the femi-ellipfis, from the points ¥#*¥ in Dz, where it
is cut by the parallel lines 57, 4 8, 3 9, &e. fhall cut
the femi-ellipfis in thofe points through which the
hour-lines muft be drawn, as from G in the upright
fouth dial, fig. 3. o

If you want to make a reclining fouth dial, draw
the line DH (fig. 1.) making an angle with the per-
pendicular DE equal to the intended angle of recli~
nation, and produce DH and CE till they meet.
From D to that meeting, will be the length of the
femi-tranfverfe axis of the ellipfe, and from C to 6
the length of the femi-conjugate: which bein
tound, proceed in all refpets as above for the fouth
upright dial.

T'o draw the ellipfis, and find the hour-points in it,
obferve the following method. »

Fora horizontal dial, as fig.- 4. Make the radius
AK of the circle BK DL equal to AD in fig. 1. and
crofs the circle at right angles by the two diameters
BAD and KAL, and divide the circle into 24 equal
parts, beginning at B. Conne& thefe points of
divifion, which are equidiftant from B, by the right
lines af, &g, ¢b, &c, all parallel to KAL, asin the
figure,

Make the radius AG of the circle FGHI in fig,
4. equal to CF in fig. 1. and divide FGHI into 24
equal parts, beginning at I, Then through th_efc

points
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points of divifion, which are equidiftant from I,
draw the right lines 7 ¢, 8 4, 9 3, 10 2, &,
till they meet the former right lines, e, 47, ch, .
in the pointsg 5, 84,93, 102, and 11 I, on
both fides of the diameter BAD ; all which points
are in the elliptical curve, and it is to be drawn
through them, by hand, as in the figure.

And right lines drawn from the center A through
thefe points in the ellipfis, will be the true hour lines
for a horizontal dial.

To draw the ellipfis for a vertical fouth dial, make
DE (in fig. 1.) the radius of the largeft circle, and
CF the radius of the fmalleft: the diameter of the
former gives the tranfverfe diameter of the ellipfis,
and that of the latter gives the conjugate: which
being found, conftru& the ellipfis the fame way for
the vertical dial as above fhewn for the horizontal ;
then draw the hour-lines in the fame manner, from
the center of the dial, through thofe points of the
ellipfis where the interfections of the crofs-lines meet
it, as in the horizontal ; and the thing will be done.

Vor. LVIIL Ece XXXVIL



