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Novel Hypotheses on the Structure of Bangmok in Jagyeongru,
the Clepsydra Invented by Jang Young-sil in Joseon Dynasty

Kim Jongseong*

o] =2 202 FHEREINYZTAY] PAE A AE FH= AT AYe] AYOoR o] FojHFUT

2 o
Agtigel 718skn 4G4 FE2 BHE AATE 24T Ao BPEYOlE BrsT 3B 2
Yol Y5 YEE PO REo] WYo] el gtk 53 YR AR AN FYL FIAE FAT THE
el HAE AT FRE BT 98 BT oLl WE Y| AfeIE FEE BE ML 9
& HSEAQl T2} AR E wolEeld gk of EReAE BEY A& ge 2AZ BB 7
z 9 A5dEe] U A2 /M FIAE ANST 3D 2Es AR o oF FYsT J1Ze &
A AT 2 WRY FHTEE Y BOT HSekE Zo| ohus YE] FHE 54T FU2 59
GE5 a7 FEE g oYL WA £ h2Ae Felg LolB BAs] AN AHS e T
S0l ohF i Aol ohg MgAAA GA Aee FHAAL oISl ZHo) ASE ¥ WEY T

49l
Se U gRdN A4S & U= By

-Ll

Abstract

Jagyeongru, the clepsydra invented by collaboration of King Sejong and Jang Youngsil, is one of the most widely
known inventions, which still require more scientific research to unveil many unknown secrets about its structure.
Though Bangmok is the most important component regarding measuring time in Jagyeongru, its structure is still yet
to be known. Many researchers have accepted the conventional theory that there are two baskets outside Bangmok to
receive copper balls falling from the mechanical devices in Bangmok. In this paper, novel hypotheses have been
proposed regarding the structure of Bangmok and validated by 3D model-based simulation. Results based on this
hypothesis have shown that a copper ball would fall not outside but inside Bangmok in a controlled mode via
predefined path as written in Borugakki, which has never been emerged before. It is clearly demonstrated that two
copper plates inside Bangmok are located in asymmetrical positions as predicted by this hypothesis, which is contrary
to the previous theory and that 37 released copper balls could be easily replaced into the original spots from outside.
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Fig. 6. Proposed 3D model for the copper-ball releasing device
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Fig. 7. Releasing process of a copper ball in Bangmok(clockwise from upper left)
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Fig. 8. Releasing process of a copper ball in Bangmok(clockwise from upper left)

A
A
o EAA
=
1
=
A

At FA0l 71270 TLol ofal A BT &
of FFEEs st g 2771 ded 19
79} o] FelTee] Hoz A WEHE Aow

Hebst

V.2 B

—

o]

ol Q7 Aol & AT Ale A A
e BE FRo) b JoE WAL Bt

2z MEhEE Al YE

== oo

o 1%
o 4
o

%0,

<

& ok rr
iy

£
it oft o

=
©
o
%

i ™ o

dlo r2
i
ol
o)
ol
o)

o
olN
ofl.

ot 2 i ob Kl
o
i
of
%
N
i
B
N

2 xR
L @ o

=

S
g
o
gt
iy

re]
il

rlo o
ru
4
o
9
=
=
i

& o

O >

[‘Z‘L ox
- A
i)
-
fy
1o
_>‘i
do
4%
o
2
N
ro

4y > o2

o o
ojN ¥
N

Y

o

o
%

o
N
il
B
o

o2l
=
offt a2

=2
>
ol
N
=7
)
=
=)
N
53
rir
i,
s
[e3
o

40 1o
= 4
rm\i

N

O
oo

d S
=
=2

o

I
i,
Qaet

(o]
dlo
tjo
=
of
B

e S
rlo
o
&

N o

ox o T
ol
rr
=
e,
=
™
ot
k)
o



Journal of KIIT. Vol. 21, No. 3, pp. 131-141, Mar. 31, 2023. pISSN 1598-8619, elSSN 2093-7571 141

AAZ g a7k =ojoA A A

WEE 7L A A9 2l Az A4 8
5o) pxolAE 47 A5HE B A% Faw
aolzty 2 & gk

AA% PE A7E AYARA H$ ool
Ao AR B tjREe] A7 ¢ B Aol
A7 ke oz olFold ke Aol
wot oz} 7|E 7ol 257} YEAE A9 4
£5 Ao] girke Molt). ojd BN & 9 o
Eol 2o AL Aela] Sldl AFtid
%an AYdo] B2 Je BHE A4
o thal Aze AZe Rojsle 7|87t 5712

0] oz AASH B T AT AwS} of
2oi778 7@

w A7AE 4o AFHAY AT AHE A
gletol BEA7] AT AFH ZAFdo] e
AAFe] Asdey B FAFY 7= 5o A =
T %ﬂ% dgoltt. &% 7137} Aokl HGA
o A4F 4¥& ﬁzo}* Aol = FoAg = 2
= 713 71del ot

Acknowledgement

o] =& U=EFWESHMIYRISHol AU
20229 HAE A9 QE FHz A AAY A
AT, AT Zddol Aot 249 AR A3t

=9 dFYe Bl Holth A

References

[1] D. Kim, "Borugakki, Sejongsillok", Vol. 55, 1434.

[2] M. H Nam,
Jagyeongnoo of Borugak", Nov. 1998.

[3] M. H. Nam, "A Reconstruction of Night-Watch
Time-Annunciating Systems for the King Sejong’s

"Report for Restoration of

Striking Clepsydra", Trans. KIEE, Vol. 38, pp.
1022-1032, 1989.

[4] J. H Lee, S. K Kim, and M. H Nam,
"Jagyeongnoo of Borugak(I) - The Time
Measuring Vessels", Journal of Industrial Science
and Technology, Vol. 31, pp. 67-102, 2006.

[5] S. H. Kyung, "A Review about Studies on
Jagyeongnu( B EfF) in Modern and Contemporary
Korea", The Korean Journal for the History of
Science, Vol. 44, No. 3, pp. 647-675, 2022.
https://doi.org/10.36092/KJHS.2022.44.3.647.

[6] Y. H Yun, S. H. Kim, B. H. Mihn, and K. T.
Oh, "A study on the jujeon of Automatic
Clepsydra in early Joseon Dynasty", Publications
of the Korean Astronomical Society, Vol. 36, No.
3, pp. 65-78, Dec. 2021. https://doi.org/10.5303/
PKAS.2021.36.3.065.

[7] Media Desk, Al-Jazari - Master Engineer and
Father of Robotics, https:/muslimheritage.com/
al-jazari-master-engineer-father-of-robotics [accessed:
Dec. 05, 2022]

[8] https://www.yna.co.kr/view/AKR20210629023800005
[accessed: Jul. 05, 2021]

SN

2 & M (Kim Jongseong)

1980 2¢ : AEdgw
2285738

19824 2€ : Fdigu
2728384

1992'd 5¢ : 7=, Dept. of

Electrical & Computer Eng.,
University of Rhode Island

1994 3¢ ~ @A« FFthetal AAESuF
=]
i



	장영실의 자격루에 있어서 방목의 구조와 작동원리에 대한 새로운 가설
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구의 가설
	Ⅲ. 연구 방법 및 연구의 제한
	Ⅳ. 연구결과 및 논의
	Ⅴ. 결론
	References


