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ABSTRACT

The armillary sphere, an astronomical observation device embodying the Orbital Heaven Theory of the
Later Han Dynasty in China, holds both historical and scientific significance. It has been produced in vari-
ous forms by many individuals since its inception in the era of King Sejong in the Joseon Dynasty. A
1817-1863), known for his work
'Uigijipseol’ (%257 it), published in 1859, which detailed the history, production methods, and usage of

prominent figure in this field was Nam Byeong-cheol (Fd 4%,

the armillary sphere. This text particularly highlights 21 applications of the armillary sphere, divided into
33 measurements, covering aspects like installation, time, and positional measurements, supplemented with
explanations of spherical trigonometry. Despite numerous records of the armillary sphere's design during the
Joseon Dynasty, detailed usage information remains scarce. In this study, the 33 measurements described in
'Uigijipseol' (fxzsii ) were systematically classified into six for installation, nineteen for position meas-
urement, seven for time measurement, and one for other purposes. Additionally, the measurement methods
were analyzed and organized by dividing them into the ecliptic ring, moving equatorial ring, and fixed
equatorial ring of the armillary sphere. In other words, from a modern astronomical perspective, the results
of schematization for each step were presented by analyzing it from the viewpoint of longitude, right as-
cension, and solar time. Through the analysis of Nam's armillary sphere, this study not only aims to vali-
date the restoration model of the armillary sphere but also suggests the potential for its use in basic astro-

nomical education based on the understanding of the 19th-century Joseon armillary sphere.

Key words: General: history and philosophy of astronomy, Astronomical instrumentation, methods and tech-
niques: instrumentation: miscellaneous
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Figure 1. Armillary sphere designed according to the description in the ‘Uigijipseol’ (H%¢sHH#t)(1859). (a) Front
view of the armillary sphere featuring a stack of 5 spherical frames. (b) A bird's-eye view.
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Table 1. A classification of measurements using by the
Nam’s armillary sphere. There are 21 usages of his
armillary sphere in Uigijipseol.

Item  Measurement' Measurand Setting up Precedence

DEC ring
into Poles
1 preprocess -- zenithal
2 preprocess -- --
3-1 preprocess Sun --
3-2  preprocess stars zenithal
4-1  preprocess Sun --
4-2  preprocess stars zenithal
5 (P) Alt Sun zenithal Item 11-1
6 (P) Long. Sun equatorial
7-1 (T) Daytime Sun equatorial
7-2  (T) Night stars equatorial
8 (T) Rise & Set Sun equatorial
9-1 (P) DEC Sun equatorial
9-2 (P) RA stars equatorial
10-1 (P) DEC Sun equatorial Item 9-1
10-2 (P) Alt Sun zenithal
11-1 (P) Alt Sun zenithal
11-2 (P) Az Sun zenithal
11-3 (P) AAz Sun zenithal
12 (T) Twilight -- zenithal
13 (P) Obl. Ecl Sun equatorial
14 (T) ATransit Sun equatorial Item 10-1
15-1 (P) DEC MPs' equatorial
15-2 (P) RA MPS' equatorial
16-1 (P) Long. Mps' ecliptic
162 (P) Lat. MPS' ecliptic
17-1 (P) Alt mps' zenithal Item 11-1
17-2 (P) Az MPs' zenithal  Item 11-2
17-3 (P) AAz MPS' zenithal
18-1 (T) Rise & Set MPS' equatorial
18-2 (T) Transit MPS' equatorial
19  (P) Ang. Dist. stars equatorial
200 -- Moon equatorial
21 (P) DEC-Lat.  -- ecliptic

1 P: position, T: time

2. Alt: Altitude

. Long: Longitude

. DEC: Declination

. RA: Right Ascension

Az: Azimuth

. Obl. Ecl: Obliquity of the Ecliptic
. Lat: Latitude

. Ang. Dist: Angular Distance

T MPS: the Moon, planets, or stars,
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Figure 3. Daytime and nighttime on equinoctial days.
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er than the horizon.
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