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ABSTRACT

Numerous Sundials were fabricated during the reign of King Sejong of the Joseon Dynasty. One among

them is Jeongnam-llgu (the Fixing-South Sundial), where the time can be measured after setting up the

suitable meridian line without a compass. We reconstructed the new Jeongnam-Ilgu model based on the
records of ‘Description of Making the Royal Observatory Ganui (f&ifz=%5tl)’ in the Veritable Record of
King Sejong. Jeongnam-Ilgu has a summer solstice half-ring under a horizontal ring which is fixed to two

pillars in the north and south, and in which a declination ring rotates around the polar axis. In our model,

the polar axis matches the altitude of Hanyang (that is Seoul). There are two merits if the model is

designed to install the polar axis in the way that enters both the north and south poles and rotates in

them: One is that it is possible to fix the polar axis to the declination ring together with the cross-strut.

The other is that a twig for hanging weights can be protruded on the North Pole. The declination ring is

supposed to be 178 mm in diameter and is carved on the scale of the celestial-circumference degrees on

the ring’s surface, where a degree scale can be divided into four equal parts through the diagonal lines. In

addition, the time’s graduation that is drawn on the summer solstice half-ring makes it possible to measure

the daytime throughout the year. An observational property of Jeongnam-llgu is that a solar image can be

obtained using a pin-hole. The position cast by the solar image between hour circles makes a time

measurement. We hope our study will contribute to the restoration of Jeongnam-Ilgu.

Key words: General: history and philosophy of astronomy, Astronomical instrumentation, methods and tech-

niques: instrumentation: miscellaneous
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Figure 1. The bird-eye view of South-Fixing Sundial by
(a) Needham et al. (1986) and (b) its replica.
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Figure 2. The bird-eye view of South-Fixing Sundial by
(a) Lee and Kim (2011) and (b) its replica magnified
by 3 times.
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Figure 3. Half-ring’s designs on South-Fixing Sundial’s
model in (a) Needham et al. (1986), (b) Lee and Kim
(2011) and (c) our study. The North is downward in
all pictures.
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Table 1. The specification of South-Fixing Sundial.
(1 ja(R)= 207 mm)
Components Size
[ia] [mm]
2 Head (Ixw)
(N and S) 0.2x0.4 41.4x82.8
Waist (Ixw) 0.85x0.1 176.0%20.7
Stand
Pond (9) 0.26 51.8
(total length) 1.25 258.6
North column 1.10 227.7
Column
South column 0.59 122.1
From tl}e north 011 228
. . column’s top
Pivot* position
From the south 038 78.7
column’s top ) )
Declination ring* Cross-strut’s slot* 0.67 138.7

* Pivot (filf), Declination ring (PUil#%2), Cross-strut (IE )
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Figure 4. Bird’s-eye view of the South-Fixing Sundial

model.
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Table 2. The specification of South-Fixing Sundial.
(1 ja = 207 mm)

Component Size
[ia] [mm]

Declination ring Diameter 0.86 178
(PuieER) Width 0.12 25
Cross-strut (J&fE) Length 0.82 170
Alidade (#iff) Length 0.83 171
Width 0.05 10

Pinhole diameter 0.01 2

Horizon ring Outside diameter 1.14 236
(e F5R) Inner diameter 0.89 184
Halved ring of  Diameter 0.89 184
Summer solstice  Width 0.10 20
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Figure 5. Declination ring and Alidade. There is a decli-

nation ring (PUf#ER) with 1/4 degree scale. (a) 1/4 de-
gree scale represented in Joseon artifact usually, (b) 1/4
degrees scale described in the Simplified Sun-and-Star
Time-Determining Instrument (/)> H 2 ZEIRFE§), which
looks like a transversal scale having been drawn in the
Tycho Brahe’s mural quadrant (Chapman, 1989).
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Figure 6. The top view of the South-Fixing Sundial
model focused on the halved ring of summer solstice
under the horizon ring, (a) with the declination ring
not being visible and (b) only the lower part of the
declination ring being visible.
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Table 3. Yearly day number of and polar distance on
each day of the 24 solar terms.
Date Yearly | Polar distance,
(after winter| 24 solar terms |day number p
solstice) (after w.s.) M [%]
22. Dec | Winter solstice 1 67.53| 67 2/4
5. Jan Inferior cold 15 68.39| 68 2/4
20. Jan Superior cold 30 70.87| 70 3/4
4. Feb | Spring Entrance 45 74.74| 74 3/4
19. Feb Rainwater 60 79.67| 79 3/4
5. Mar |Breaking hibernation 74 85.32| 85 1/4
21. Mar | Spring equinox 90 91.31| 91 1/4
5. Apr | Clean and Clear 105 97.31| 97 1/4
20. Apr Spring rain 120 102.95| 103 0/4
5. May | Summer entrance 135 107.88| 108 0/4
21. May Little filling 151 111.75| 111 3/4
6. Jun Barley Husk 167 114.23| 114 1/4
21. Jun | Summer solstice 182 115.09| 115 0/4
07. Jul Inferior heat 198 114.23| 114 1/4
23. Jul Superior heat 214 111.75| 111 3/4
7. Aug | Autumn entrance 229 107.88| 108 0/4
23. Aug Heat edge 245 102.95| 103 0/4
8. Sep White Dew 261 97.31| 97 1/4
23. Sep | Autumn equinox 276 91.31| 91 1/4
8. Oct Cold Dew 291 85.32| 85 1/4
23. Oct | Frost downfall 306 79.67| 79 3/4
7. Nov | Winter entrance 321 74.74| 74 3/4
22. Nov Inferior snow 336 70.87| 70 3/4
7. Dec Superior snow 351 68.39| 68 2/4
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Inside declination ring with NCR86 model, (a)
the sun image on the alidade through the pin-hole, (b)
rectangle hole of its ring.
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Figure 8. As time passes, the moving direction of the
solar image of a South-Fixing Sundial (b) in compar-
ison with grid-like lines of an Angbuilgu (Scaphe
Sundial) (a) in the concave spherical surface. The red
arrow line is the moving direction of the solar image
when the north biased to the west.
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Figure 9. As time passes, the moving direction of the
solar image of a South-Fixing Sundial (b) in compar-
ison with grid-like lines of an Angbuilgu (Scaphe
Sundial) (a) in the concave spherical surface. The red
arrow line is the moving direction of the solar image
when the north biased to the east.
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