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Hong Tae-yong’s Idea of the Rotating Earth

Park Seong-Rae
Hankuk University of Foreign Studies

HEXE HhEgER 2l

# 2 x
B RE R
2 Y%

WA (1731—1783) ) HuiE# & sl 2V T KBEFOR ddste € wdelue B
L+ Seivdele BE HA, PEEHE -°4 MAE s gheb, 2 FEE PBIRZCRR
Rl WAL 1968 ol A& FAe] ol m FFeA HEELERNE & gt o
AL Wb, ok HERE oA 53] ohiztn ASAFE Heleh H3 22w #F
HEWE - DABKEE Sl oa el A Ag 4553 1658—1735) Al 7Rl Eeol FElE e ko

SEEERES
2 Msksa, WABY A4S FAL F,
Al ABPLR UeE A vhesl e RS

1> hjﬁ.ﬁé | F%e 208 A Aotk a8 o) Be KEEE FANRA [Eele 4
e gre TEEE Bl %o 4Aad 534 sesd
Lo 2F ERSAE, ASHAR gk 2ol BTy
ATLLE xa PO AAAS TEE AEEE AWF PAeR o B AN 2w
478 3 A WIS

1
o

e
_\,L
o
- X
fru
o
o
o
2
2
;
N,
0
r‘
N,
)
e
©
T
&=
w
FF
N
o
i
o
I"—\‘L
::
_\,L

%7 E l‘:+
7&%1": dhile) & AAY THubel g vehisb ohiebe o
A et °471 FRMHE Fold v KR

3) rilBHJé?:‘)ﬂ A ol e

Aol A TS o]l AMEES 4AE Al ®

sh By el =sh FUSEAsE U g ol

In his Ydrha ilgi (Jehol Diary) Pak Chi-won (1737- 1805) related his friend Hong Tae-

yong (1731-1783) as the discoverer of the theory of diurnal rotation of the earth.” Then

in 1783, Pak wrote the epitaph for Hong with the following words:

Originally the Westerners said of the spherical earth, yet they failed to understand its rotation.

Tokpo [Hong’s style name], however, had already illustrated that the earth rotates once to make one

day. It is a very profound theory. Though he did not write [a monograph] on this, he became more
and more convinced about the diurnal rotation of the earth in his later years.”

It was from such remarks by Pak that some Korean, Japanese, and Chinese scholars had

* Received July 15, 1977: accepted October 10, 1978,

1) There are two places where Pak discusses it. The better one is in “Hockchong p’ildam” (Brush dialogue with
Hokchong), another in “I”aehak yugwan-rok” (Stay in college). Both in his Yorha ilgi. See his Yon-am chip
(Collected works of Yon-am=Pak Chi-w0n).

2) Pak Chi-wdn, Yon-am chip, 2:47a-48b, “Hong Tokpo myojimydng”.
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appraised Hong's “independent discovery” of the diurnal rotation of the earth.®> An apparent
analogy with the Copernican revolution——the harbinger of the modern West and modern
science——has very much to do with the enthusiasm shown by these scholars.

More recently, however, a distinguished historian of Chinese astronomy tcok up the issue
to refute any originality for the part of Hong Tae-vong. Yabuuchi Kiyoshi had even sug-
gested that Pak might have knowingly falsified the case for his friend’s sake.# Yabuuchi’'s
weight was enough to curb the undue enthusiasm displayed by many scholars. Nevertheless.
Yabuuchi’s observations are not convincing, tecause he did not even read Hong's own
writing.

This paper explains briefly Hong's cosmology in general, hopefully to derive some chara-
cteristics from it. This shall help us locate Hong's position in the history of science in
Korea and more broadly in the intellectual history of Korea.

There are two prokakle routes that Hong might have known of Copernican theory. The
first route is through the beoks available to him at the time; the second through his dir-
ect contact with the Jesuits in China during his visit there in 1766. The first possibility
deals with more than one hundred and fifty vears’ pericd. From the end of the sixteenth
century the disciples and friends of Matteo Ricci were busily engaged in the reforms of
Chinese calendar, with energetic translation of Western astronomy as its byproduct. Since
Copernicus published his book in 1543 and the final Inquisition of Galileo was in 1633, Jes-
uite in China had several decades comparatively free for the discussion of Copernicanism.®

3) They are Hong 1-sop, Choson kwahak-sa (Seoul, 1946), p.255; Tamura Sennosuke, “Chosen richo gakusha no chi-
Lyu kaiten-setsu ni tsuite,” Kagaku-shi kenkyu, 30(1954), pp.23-24; Ch’ce Ik-han, Sirhak-p'a wa Ching Ta-san
(Pydngyang, 1956), p. 133; Chdng Chin-sok, and others, Chosén ch'olhak-sa (Pybngyang, 1962), p.215; Ch'on
Kwan-u, “Hong Tae-yong iii chi jon-¢0] i chae kdmt’o,” Cho Mydnggi paksa hwagap kinyom pulgyo sahak no-
neh ong (Secul, 1965), p.6G49; Hsi Tse-tsung, “Chac-hsian Pak Yon-am'Yortha ilgi® chung de t'ien-wen-hsueh ssu-
hsiang,” Ko-hsueh-shik chi-kan, 8(1965), p.75; CLon Sang-un, Han-guk kwahak kisul-sa (Seoul, 1466), pp. 42
-44; Yamaguchi Masayuki, Chasen seikyc-shi (Tokyo, 1957), p.55. A PhD dissertation completed in the United 5
tates hzs following to say on this: “The Copernican theory of the earth, introduced by Hong Tae-yong miet a sho
cked reception in Korea.” This rash verdict is given in Yoo, HyunglJin, “An Intellectual History of Korea from An
cient Times to the Impact of the West with Special Emphasis upon Education,” (Unpublished PhD Dissertation
for Harvard Graduate School of Education, 1958), p.237.

See his note added to his article, “Kinsei chiigoku ni tsutaerareta seiyo temmongaku,” Kagakushi kenkyu, 32 (19

54), p.18. Also see Yabuuchi Kiyoshi, “Richo gakusha no chitensetsu,” Chosen gakuho, 49 (1968), pp. 427-434.

For similar opinions, see Son Yong-jong, “Tamhdn Hong Tae-yong i sOnjin-j0k sasang e taehayd”, Rydksa

kwahak, 5(1959), pp.42-61. In his English version of Hanguk kwahak kisul sa, Chon Sang-un reversed his pre-

vious position. See Sang-woon Jeon, Science and Technology in Korea (Cambridge, Mass., 1974), pp. 21-22.

From the mechanism of an astronomical clock constructed in 1669, Chdn (Jeon) argues that “the contemporary

astronomers of Korea had independently arrived at the discovery of the diurnal rotation of a spherical earih.”

Ibid., p.19.

There have been efforts to date back the origin of the idea of the diurnal rotztion of the earth. For this, see Yi
Yong-tdm, *Yi Ik i chidongron kwa kil non-g0, “Chindan hakpo, 34(1972), pp. 35-59; and Min Ydng-gyu, “Sip-
ch’il segi Yijo hagin @i chidong-sdl,” Han-guk sa yong’-u hwibo, 1(1973), pp.3-4; and his “Sipch’il segi Yijo
hagin @i chidongsdl,” Tongbang-hak chi, 16(1975), pp.1-17 and 18-64. Prof. Min discovered that the idea of the
diurnal rotation of the earth was held by Kim S&ng-mun (1658-1735), almost a whole century before Hong Tae-
yong. It is not clear whether Hong had known Kim’'s work or not. Since my paper, which was prepared far before
Professor Min’s work, emphasizes the intellectual climate that had made Hong's idea insignificant, any dating
back of the idea itself would mean little to the body of the paper.

§) For the early Jesuits’ views on Copernicanism, sce Joseph Needham, Science and Civilization in China, Vol. I,
(Cambridge, 1959), pp. 445-446; Boleslaw Szczesniak, “Notes on the Penetration of the Copernican Theory into
China from the 17th to the 19th Centuries,” Journal of Royal Asiatic Sociely, 1945, pp.30-38; Pasquale d’Elia,
Galileo in China (Cambridge, Mass., 1960), pp. 51-56; Nathan Sivin, “Copernicus in China, “Colloguia Coper-
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nicana (Warsaw, 1973).
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To be sure, there were some records on Copernican system in several writings of the per-
i0od.® James Rho, for instance, wrote as follows:
How dces one explain the motion of the primum mobile heaven? The answers are two. There is he
who says: The primum mobile is not the sun which completes its revolution in a day, traveling around
the earth and dragging all the other heavens towards the west. One who stands on the earth and
looks at the stars believes that they move towards the left; nevertheless this is not the proper motion
of the stars since they do not complete their revolution in a day and a night; but the earth, the
air, and the fire form a single globe which goes from the west to the east and completes its revolut-
ion in a day. It is like cne who is making a vovage in a boat and lovks at the bank, the trees, and so
forth. He doos not have the impression that it is he who proceeds but thinks that it is the bank which
proceeds, For the same reason, the man who stands on the earth has the impression that the stars go
toward the west. The earth’s motion spares the many motions of the heavens, as the earth’s small
revolution spares the great revolutions of the heavens. However, ancient and mecdern scientists have
thought that really this is not the true explanation. In fact, the earth is the center of the various hea-
vens, and the center, like the pivot of a waggon, is fixed and immobile. Besides, if it is true that
cne who stands in a boat sees the bank as if it were moving, why not consider that those who stand
on the bank see that the boat is moving? Pure comparison, thus, is not a proof.”
Then it continues to explain the “correct” system of immobile earth in detail. In the long
quotation the following two things should be noticed, which were common in every account
of Copernican system in this period until Hong's visit to China. In the first place, Coperni-
can system was made known as a wrong hypothesis instead of the correct theory, and it
was used to illustrate the supposedly correct theory of the immobile earth. Secondly the
hypothesis was not related to any of the famous Western astronomers already known in Ch-
ina. Most of these translations of the Western astronomy mentioned the names of Copernic-
us, Galileo and Tycho Brahe among others; but Copernicus and Galileo were related to other
achievements rather than to this hypothesis.

All in all, the Jesuits in China, comments Szczesniak, “intentionally avoided calling the
attention of Chinese students to the new theory of Copernicus.”® Since the teaching of Co-
pernican theory was prohibited by the Papal Index which continued to include this clause
until 1835, any Jesuit doing otherwise would have found guilty of apostasy.® In practice
also there was no single reason for them to adopt Copernican system in place of the cld one
Ricci and his followers had already firmly established. The major purpose of astronomy for
the Chinese was correct calendar-making, for which both the old geocentric and the Coperni-
can heliccentric systems did not make any difference at all. Copernican theory had no defi-
nite advantage over the revised old system called Tychonic in calendar-making. By putting
the planets on solar orbits, Tycho Brahe ingeniously sclved some serious difficulties of the
Ptolemaic system. Furthermore any switch from the established Tychonic to another system

in the interpretation of the heaven and the earth would surely have raised doubts among the

6) In addition to the above-cited, see George Wong, “China’s Opposition to Western Science during late Ming and
early Ch'ing,” Isis, 54(1963), p.31; Yabuuchi Kiyoshi, ¢p. cit., p.429.

7) Translated by Pasquale d’Elia, ¢p. cif., p. 54.

8) Szczesniak, op. cif., p.33.

9) For the Church’s attitute toward Copernicanism, see Andrew D. White, A History of the Warfare of Science
with Theclogy in Christendom (New York, 1908), Vol. I, pp. 120-170, especially pp. 154-157.
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Chinese about all the Christian teachings of the Jesuits.!® In the final analysis, they were
Catholic missionaries tefore being scientists; and they would not and did not jeopardize their
mission by indulging into a “heretical” hypothesis. As Needham correctly put, the Jesuits
in this sense “retarded, rather than advanced, Chinese science.”!?

Nevertheless the fact remains that Copernican hypothesis was described in the earlier wo-
rks of astronomy. Did Hong Tae-vong know this then? Before answering this question, let us
consider the second possible route of transmission of Copernican idea to Hong. Such a poss-
ihility is raised by Yabuuchi Kiyoshi as following:

In 1780 Pak Chi-won went to Peking. He was a man interested in Western cuiture and civilization.
Yet he wrote that the Westerners did not know the theory of the rotating earth. Considering various
circumstances, I cannot but say that this is strange. How, then, can we explain his argument that
the idea of the rotating earth was discovered by Hong Tae-yong? Hong, who had visited Peking four
vears before Pak’s visit, met three times with Director of Chinese Imperial Observatory Hallerstein
(stayed in China, 1738-1777) and Vice Director Gogeisl to discuss Christianity and Western science in
detail. Therefore, even if nothing were said of Copernicus’ theory on the rotation and revolution of
the earth, was it not possible that he heard of the theory of the round earth as described in the Li-
hua hsi-chuan? It is very probable that Hong heard of the theory of the rotating earth from the Jesuits,
and it must be seen that Pak Chi-won, knowing this, intentionally emphasized this as Hong's discovery.
12

This invites a closer look at Hong's travelogue, which Yabuuchi did not read. In the twe-
ifth month of 1765, fourteen years before Pak's visit——not four years before, as Yabuuchi
wrote——Hong went to Peking as a member of Korea’s new year embassy to China. Accord-
ing to his itinerary he spent three days, out of his sixty odd days’ stay in Peking, for his
three visits to the South Church, where he met Director of the Chinese Imperial Observato-
ry Augustin von Hallerstein (Liu Sung-ling) and Vice Director Anton Gogeisl (Pao Yu-
kuan).'® In his “Yu-P'o mundap” (Dialogue with Liu and Pao) Hong recorded details of
these three visits to the Jesuits.

The first visit on the 9th day of the first month, 1766, was spent for sightseeing there.
Ten days later he made his second visit with a Korean astronomer. Since there was no int-
erpreter around, they exchanged some words in writing about Christianity and astronomy.
Here Hong for the first time saw the sun through a telescope and asked about sun-spots.
The third visit was similar to the previous one, although his questions this time included
such as “Why did you not marry?”'®

During his visit to Peking, Hong had also visited the East Church, where he could get
into the hall for a quick look-around, thanks to an immigrant Korean guard there. But he
was not allowed into the observatory building in the church, He could only pecp into the
window to find some astronomical instruments familiar to him.!*> He also went to the lm-

10) Needham, op. c¢it., p.449.

11) Neehdam, op. cit., Vol. 11, p.496.

12) Yabuuchi Kiyoshi, op. cit., p.433.

13) Hong Tae-vong, “Kydngsong kiryak,” in his TamhonYon-gi (Yonhaengnok sonjip, Seoul, 180, Vol. I, pp. 297
-8). This itinerary does not appear in the 1969 reprint of Hong's collected works, Tamhon-so (Seoul, 1969).

14) Hong Tae-yong, Tamhdn Yon-gi, pp. 240-245, “Yu-P’o mundap.”

15) Ibid., 1, pp. 315-6, “Tonng ch’onju-dang.”
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perial Chinese Observatory one early morning in the third month. The doorman there allo-
wed him a quick look, for there was nobody around in that early hour of the day.'® Even
with frequent bribes to door-keepers and attendants, his inquisitiveness was never fully
satisfied, thanks to the official secrecy of the things concerning astronomy in traditional
China. Nowhere in his detailed report on his trip to Peking we can find any indication
that he had ever discussed Copernican hypothesis or had serious discussions on astronomy
with anyone.

Then did he not know the Chinese description of Copernican hypothesis such as that qu-
oted above and Yabuuchi assumes Hong might have heard of in Peking? There is no place
for any assumption on this matter, because we know that Hong Tae-yong knew it and knew
it very well. As we shall soon see Yi Ik, some fifty years before Hong, had already discus-
sed the Copernican hypothesis without calling it “Copernican.”

A brief survey of Yi Ik’s natural philosophy will serve well as a starting point. Not only
was Yi Ik (1682-1764) a great natural philosopher on his own right, he also was a well
known intellectual forerunner of Hong in the sirhak school tradition. He was an encyclope-
dic writer who left innumerable ideas and opinions about nature in writing. Influence and
stimulus of the Western astronomy is clearly seen nearly every cosmological item on which
he wrote. Though he rejected the religion from the West, he embraced science with expre-
ssed open-mindedness. He was an avid reader of the Western astronomy and read many
Jesuit writings including Adam Schall, Diaz, de Ursis, etc.'™

For Yi Ik, as for other scholars of his period, the basic material element in the universe
was ch'i (ki in Korean). Ch’7 fills the heaven and the earth, leaving no smallest space unfi-
lled, and the material things in the world were formed by its condenssation.'® This is not-
hing new, for Chang Tsai and Chu Hsi had written that “ch’s condenses to form solid
matter.”19 Ch'i, according to Yi, can even form ghost or devils, which as being ¢h’i can pe-
netrate into wood and stone to surprise man.2” Here again there are parallel ideas in Chin-
esc philosophy.

What makes Yi Ik interesting is his departure from Chu Hsi orthodoxy. Unlike Chu Hsi,
who gave dualistic emphasis on /i, Yi Ik put ch’/ under the command of /i, thus actually
emphasizing ch'i as material.® One may suspect an influence of Chang Tsai of Sung China,
or trace it back to li-ch'i discussions between Yi Hwang and Yi . No matter what the orig-
in was, Yi Ik’s departure from Chu Hsi was combined with his readiness to accept fresh
ideas.

So he did not hesisate to quote as many from the Jesuit writings as he could in his writ-
ings, and showed his admiration at the exactness of the Jesuit sciences, He wrote on the
Western calendar:

Present calendar is made by a Westerner named Adam Schall. Indeed this is the best of calendar-

16) Tbid., 111, p.315, “Kwansang-dae.”

17) Hong I-sdp, “Western Science in Yi Korea,” Korea Journal, 4(1964), pp. 4-7 and 11.
18) Yi Ik, “Chuki’ong insu,” in his Songho sasé!, 2:54b-55a.

19) Quoted by Needham, op. cit., 11, p.471.

20) Quoted by Chong Chin-sok, op. cit.

21) Hydn Sang-vun, Choson yuhak-sa (Seoul, 1949), p.336.
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making, and there was no error yet in the predictions of solar and lunar eclipses. If the Sage were
reborn in this world, he would surely follow this method.??
Scientific prowess of Jesuits in China had a lasting influence on some of the Korean sch-
olars thereafter. And a remarkable example of the influence was in the area of geographi-
«cal knowledge of the earth——that the earth is a globe, not a flat square. In his answer to
a Korean interpreter's letter, one of the Jesuits in China, John Rodriguez, wrote: “On the
world map China occupies the center, as they saw. Truly on the terrestrial globe anv cou-
ntry whatever can be the center.”®
The Koreans' attitude toward Ch'ing was not the same as it used to be toward Ming Chi-
na. To their eyves Ch'ing was a “barbarian” Manchu dynasty. For some time they had be-
en vacillating between the idea about the traditional cultural superiority of China and the
idea of the “barbarian” dynasty residing in it. Now they seemed to find that the cultural su-
periority of China was questionable, for they saw that the Westerners were far superior
in the exactness of sciences. This served as a powerful psychological factor in underm-
ining Sinoceritrism among the Korean scholars. Thus Yi Ik wrote, a century after Redrig-
uez's letter, that “every man around the globe thinks that his place is the highest in the
world. ”2%
Now Koreans could at least envision a new world picture where Korea lies at  the high-
est central place on a glebe, There was no absolute physical center of the glcte; nor any
absolute frame of reference in cultural superiority among the peoples of the world. We may
call such an attitude “relativistic.” Great interest shown by the sirhak scholars in things
Korean was nothing else but a logical development from such “relativism.”
Keeping this in mind, let us go to some more of YilIk’s cosmological ideas. His comment
on the “Globe” reads:
The theory of man both above and below the globe started with the arrival of the Westerners:----- Dep-
uty Minister Kim Si-jin considered it wrong. But Nam Kuk-kwan discussed it and said, ‘An ant on an
egg can go around the surface of it without falling down. What is wrong with man living on the surf-
ace of the earth?” I would say that Nam’s rejection of Kim is to attack cne error with another. Wh-
en an ant does not fall from the surface of an egg, it is because its feet stick toit. So if it is sepa-
rated from the surface, it will fall down. Then how can we explain this? This must be done by the
theory of the center of the earth, that is to say, it flows toward the center of the earth, from above
from below, and from every direction. This is deducible, considering that the big earth stands in the
center without moving.*®

By using the idea of terrestrial gravitation Yi showed that men could live everywhere on

the globe always keeping their heads up.

Yi Ik apparently read many books on Western astronomy and knew very well about the
rotating earth hypothesis, not to mention Hong Tae-yong of half a century later. Using
exactly the same anaiogy of boat and coast, Yi repeatedly brought up the question of the

22) Yi lk, “YOksang,” c¢p. cif., 2:43a-b,

23) Ibid., 2:6b-9b. “Pun-ya”

24) See Hong I-sép, Choson kwahak-sa, p.243, and Pasquale d'Elia, op. cit., p.43.
25) Yi Ik, op. ¢/f., 2:20a-b. *il churip®

26) Ibid., 2:53a-b. “chi-gu”
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rotating earth.2? And only with reluctance he supported the revolving heaven theory. For
example, in one of those writings, he, in addition to the boat-coast analogy, introduced the
question of the enormous speed the heaven would need for its revolution around the earth,
and continued,
It is said that even with the speed of a cannon ball, one round travel of ninety thousand /i circum-
ference of the globe will take more than seven days. We do not know how many tens of thousands
times the heavenly circumference is, compared with that of the earth. So it is doubtful whether the
heaven is really possible to turn itself once a day:-«-- To this argument 1 used to say, “Though this
theory has its point, heavenly phenomena tell us that the heaven is actually moving. Can we not
believe it?72®
Indeed even to Yi Ik the speed of the revolving heaven was too stupendous, yet he could
not shut his eyes to those apparent motions of the stars, the moon, and the sun. With such
a searching mind as he had, he surely wished he could have an opportunity to watch the
heaven through a telescope.?® For him the reason the earth could stand in the middle of
the heaven was because of the revolution of the heaven.3® And once put into motion, hea-
venly bodies could not stop their motion by themselves.®” This reminds us of Galilean idea
of circular inertia.

An able synthesizer of science though he was, we can not go into too much of the deta-
ils he covered. It would be sufficient here if this section on Yi Ik can give us a point of
departure for our study of Hong Tae-yong’s cosmology.

Like Yi Ik, Hong considered ch’i as the fundamental base of material phenomena. But
for Hong ¢k’i had more materialistic meaning than Yi's c¢h’é. Not only man and material
substances but also human mind were made of ¢k’:.%® For him existence itself meant sen-
sory perception. So he wrote:

Where there is sound, there is an existence. Where there is color, there is an existence. Where the-

re is smell and taste, there is an existence. Without these four, it means without form or place. Yet it

is said that such a thing exists. What kind of thing can it be? Furthermore, it is said that something

exists without sound or smell. They are so-called the axle of the changes and the base of the materiat

objects. Since there is nothing to work on, how can they be considered as the axle or the hase??®
For him rnothing exists beyond human sensory experiences. Here we can see Hong's empi-
ricism was far more thorough than Yi's. He also denied the existence of the five elements,
considering them as a mere expediency to explain phenomenal world.*®

Hong Tae-vong’s iconaclastic ideas did not stop there. He added more to Yi Ik's relativi-
sm by pulling China down to where Korea stood. Hong argued that no difference could be
given between China and the Estern Barbarians, i.e., the Koreans. For the Chinese the Ea-

stern Barbarians (Koreans) were outsiders, but on the same ground the Chinese were outs-

27y Ihid., 3:14a-15a, “Ch’dn haeng kon”; 3:40b-41b, “Ch’énmun ch’ondae”; 3:46a-47b, “Tamch’on”; 3:47b-48a, “Ch’-
onsu chi:on.”

28) Ibid., 3:40a-47bh. “Tamch'on”

29y Quoted by Hong 1-sdp, Choson kwahak-sa. p.246.

30) Yi 1k, ¢p. cit., 3:47b-48a. “Ch'Gnsu chijon”

31) Ibid., 2:40b-41b. “Ch’dnmun ch’Gndae”

32) Hong Tae-yong, Tamhdnsd. naejip, 1:30.

33) Tbid., 1:la

34) Ibid..4 : 30b“Uisan mundap.”
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iders to the Korean eyes. So Hong concluded that if Confuncius were born in ancther cou-

ntry, he would surely have written his Spring and Autumn Annals in praise of that coun-
try, and not Chou.?®

Essentially Hong’s attitude toward nature was an expansion of Yi Ik’s. What Hong exc-
elled over Yi seems to be his development of his own cosmology. Hong was certainly a
man of talent in natural sciences. He wrote Chuhae suyong to intrcduce Western mathemat-
ics and astronomy into Korea, and even built his own private observatory called Nongsu-
gak.’® The following episode from Pak Chi-won's Yorhailgi well illustrates how Hong was
devoted to astronomy.

Those instruments in the garden [of the Imperial Chinese Observajory Pak visited in Peking] looked
like what I saw in the house of my friend Chong Sok-ch’i-----: One day Hong Tokpo (Tae-yong) and 1
paid him a visit. Two of them talked about the ecliptic, the equator, the north pole and the south pcle.
Sometimes one nodded, while other occasions the other shook his head. All their talkings were too
profound and difficult for me, so I fell to sleep without hearing any more. In the dawn when 1 woke
up, they were still talking beside a dim lamp-light.®?

Hong wrote an essay covering many ideas on natural phencmena. This essay, “Gisan
mundap” (Dialogue in Mount Ti) is in the form of dialogue between a hermit in Mount
Ui on the border of China and the Eastern Barbarians, Sirong (Oldman Practical), and a
visitor from the East, Hoja (Mr. Empty). On the diurnal rotation of the earth this essay
has these to say:

The earth------ its ® hape is spherical and rotates itself without stop.®®

The earth rotates itself once a day. The circumference of the earth is 20,000 /i and one day is 12
hours. To cover 90, 000 of distance in 12 time-limit, the speed is faster than lightning and faster
than bullet. Since the earth rotates so fast, the air presses so hard, cutting from the sky and congest-
ing toward the earth. Thus there is downward pressure. This is the pressure on the surface of the
earth and there would be no such pressure at a distance far from the earth.*®

Mr. Empty asked——Even with the accuracy of the Westerners, they say that the heaven moves and
the earth stands still. Confucius, being a sage of China, also said that the heaven moves vigourously.
Then are they all wrong?

Oldman Practical answered—It is what man sees that the earth stands still and the heaven moves.
There is no harm to people and meaning does not contradict in calendar-making.----+ Chang Tsai of Sung
China had briefly mentioned on it. The Westerners also had shown diverse ideas using the anzlogy of
a moving boat or moving coast. Yet in actual observations they solely depend upon the heavenly mo-
tion, because of its convenience in measuring. Whether the heaven moves or the earth rotates, the fin-
al effect is the same. There is no need for separate discussions. But think about the great speed of tur-
ning 90,000 7. The distance of the stars from the earth makes only half of the diameter (of space)
and still we do not know the billions or trillions. Furthermore there are more stars beyond those sta-
rs; space finds no boundary and stars are innumerous. To talk of its one turn, the distance is beyond

measurement. To think of its speed, comparison with lightning or bullet is not adequate. This cannot

35) Ibid., 4:33b-37a.

36) Ibid., oejip, 3:31b-32a; purok, 7b-8a, 8b-9b.

37) Pak Chi-wdn, Yén-em chip, 15:25a. “Kwansang-dae” in Ydlha ilgi
38) Hong Tae-yong, Tamhon-so, naejip, «Uisan mundap,” 4:19a.

39) Ibid., 4:20b.
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be measured, no matter how ingenious calendar-making technique may be. Nor the best speech can

explain it. The irrationality of the moving heaven requires no more explanations,*®

Hong’s view on the diurnal rotation of the earth is also described in some details in Pak
Chi-won’s diary on his Peking trip. Since he was a close friend of Hong, so close that
Hong once had asked him to write on his theory of the rotating earth,*” it would not be
stretching too much if we use his description as Hong's ideas. After discussing that the
earth is spherical, Pak continues:

If the earth stays still in the heaven without moving or turning, water will be polluted and the soil
will die.------ The Westerners know the sphericity of the earth, yet do not say about the rotation of it. It
is bacause thev do not understand that spherical things must turn around, even though they know the
earth is spherical. So I dare say that the earth’s one rotation makes one month; one revolution of the
sun around the earth makes one year.-.--- 48

Hong Tae-yong, however, did not allow the idea of the revolution of the earth around
the sun, as is shown in the quotation above. He raised the possibility only to refute it. In
fact, Hong’s solar system was that of Tycho Brahe, putting the earth at the center of the
revolutions of the sun and the moon, while making five planets to go around the sun.*®
Of course, the only difference between the official Tychonic system and Hong's system
was that Hong made the earth rotate, while Tycho stuck to the revolution of the heavens.
Then why did Hong refute the revolution of the earth, giving every heavenly bodies two
motions of rotation and revolution? This question is answered in Hong's essay:

In the genesis of various worlds, there were diffferences of heavy or light in substances and quick

or slow in character. Light and quick ones can revolve as well as rotate, but heavy and slow ones

cannot revolve though they rotate 4

With all of his great enthusiasm and talent in astronomy, it is no wonder that he knew
all the astronomical knowledge available at the thme. He knew some of Galileo’s basic dis-
coveries by the use of telescope, Western arguments on the sphericity of the earth, and
the hypothesis on the rotation of the earth refuted by the Jesuits.

All Hong Tae-yong did, as far as the idea of the diurnal rotation of the earth is conce-
rned, was to discard the theory preferred by the Jesuits and to give his support to the
refuted hypothesis. In so doing he developed his unique cosmology, of which his idea on
the rotation of the earth makes only a part. According to him, the universe was created
by spontanecus aggregation and evolution of material element chA’: under nobody’s command.

Originally the universe was filled uniformly with ch’s with no distinction between inside and outside,
or between the biginning and the end. But eventually ch’i coagulated to form substances in the various
places in space, keeping rotation. These are the sun, the moon, and the stars.*®

This idca on the genesis resembles the theory of nebular hypothesis, proposed by Im-
manuel Kant in 1755 and elaborated later by Laplace. And Hong believed that the universe

40) 1bid., 4:22a-b.

41) Pak Chi-won, op. cit., 14:8a. “Hokchdng p'iltam” from his Yélha ilgi
42) Ibid., 14:7b-8a.

43) Hong Tae-yong, Tamhonsd, naejip, “Uisan mundap,” 4:22b.

44) Jbid., 4.25b.

45) Ibid , 4:19a.
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will go back to its original state of ¢ch’7 in a distant future,*® Like many other of his fell-
ow Confucian scholars, his historical sense on the birth and death of the world was cycli-
cal.

His cosmology seems to have made another great leap forward when he pushed it throu-
gh into the idea of infinite universe, as we can see from the latter part of the quotation
(No.40) above. By its very nature, the infinite universe does not have any natural center.
Therefore, though Hong gave the earth the central position of the solar system (which he
called “earth system”), he denied the existence of the center of the universe.*” For him,
the earth was only one of the innumerable stars.

We have already seen how Yi Ik’s relativism on the global cartography freed his think-
ing from Sinocentrism. Now Hong Tae-yong’s relativism on the infinite and evolutionary
universe brought his denial of anthropocentricism. Once untied from the anthropocentric
closed world view, only a short step was needed for Hong to imagine about the plurality
of the different worlds for different living beings. It was obviously under the influence of
Hong's cosmology that his friend Pak Chi-won wrote on the imaginary life on the moon.
One summer night during his visit to China, Pak was invited by one of his Chinese frien-
ds out for a chat. There he said of the possibility of someone in the moon looking up his
moon (namely, the earth for us) as Pak and his friend were doing then. Next day ano-
ther of his Chinese friends asked Pak to elaborate his view on the other worldly lives. At
this request he explained that everything on the earth is made from “dust.” And man, also
of the same element, belongs to “one kind of various worms.”*” Then he continued that the
basic element of the moon might be different from that of the earth, thus allowing possi-
bilities of the existence of such living forms as water-man or fire-man as distinguished from
the air-man in this world.5®

This study was initiated to examine whether Hong Tae-yong's idea of the diurnal rota-
tion of the earth was a simple diffusion of Coperican theory into Korea or his own “disc-
overy” In the process of my research I found that the Copernican idea was well known not
only to Hong but also to Yi Ik, who flourished half a century prior to Hong, but not as
an established theory but as a wrong hypothesis. Hong embraced this supposedly wrong
hypothesis, while Yi lk after some sign of hesitation rejected it. This much was Hong Tae-
yong’s “discovery.”

More importantly Hong developed a complete cosmology of his own in his essay “Uisan
mundap,” which 1 examined briefly. And it is demonstrated that Hong’s cosmology can be
characterized by his relativism:----- the relativism, which Hong shares with Yi, that was born
at the introduction of the Western sciences into Korea, particularly the new cartography
of the spherical earth which allowed no geographical center on the globe. Already in Yi

Ik we saw protonationalism in his refusal to give the central position to China and his

46) See Chong Chin-sOk, op. cit., pp.215-6

47) Hong Tae-vong, Tamhon-so, “Uisan mundap” 22b.

48y Pak Chi-wén, op. cit., 12:79b-80a. Item on August 10 from “T’achak yugwan-rok” in Yd'ha ilgi. Hong's own
view on the plurality can be found in his book cited above, “Uisan mundap” 23b-24b.

49) Pak Chi-won op., c¢it., 14:6b-7a.

50) Ibid., 14:7a.
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ready acceptance of Western scientific knowledge, a trademark of sirhak scholarship.

Yi Ik duly rejected Christianity, but received Western astronomy with enthusiasm. In so
doing, he accepted “Christianized science,” that is, the anthropocentric closed world view.
When Joseph Needham concluded that the Jesuits in China “retarded, rather than advanced,
Chinese astronomy,”®? he was pointing exactly at such influences as Yi Ik had received.
In contrast to Yi Ik, Hong Tae-yong developed his kind of new cosmology on the basis of
new informations he learned from the Jesuit writings. In Hong's cosmology Yi Ik’s anthr-
opocentric closed world view was replaced with a new idea of infinite evolutionary unive-
rse, where the earth lost its central position and man lost his status as the only intelligent
being of the world.

Historical significance of Hong Tae-yong’s cosmology in general and his theory of the
diurnal rotation of the earth in particular, however, should not be overemphasized. For one
thing, Hong’s ideas were unnoticed by his Korean contemporaries, not because the intellect-
ual milieu of the times were hostile to his views, but because his ideas were irrelevant to
the intellectual climate of the late Yi Korea. The idea of the spherical earth seems to have
given a nudge for Korean scholars, particularly of sirkiak school, toward proto-nati-onalistic
self awakening, searching for intellectual independence from cultural Sinocentrism. That,
however, was as far as they could go. And this was already accomplished with Yilk.

Hong Tae-yong’s ideas remained soley as Hong’s own ideas, no matter how revolutionary
they may sound to us who are familiar with the over-dramatized episodes of Galileo and
Bruno. Here lies the significance of Hong's ideas in the study of Korean history:---- that
they are merely historically significant for us today. They were not revolutionary ideas,
and this very fact is an evidence of how different the traditional Korean view of nature
was from that of the Europeans.

GLOSSARY

Chang Tasi w8 ch'i e
Ch’ing ¥ Chéng Sék-ch'i 5 R
Chu Hsi 4 = Chuhae suyong =T
Hja a2 Hong Tae-yong R E
Ki % Kim Si-jin & 1A I
I m Li-hua hsi-chuan F& 5 {4
Liu Sung-ling 2 Nam Kuk-kwan B
Nongsu-gak ook B Pak Chi-won A BE R
PaoYu-kuan g K g sirhak L
Sirong BE % Sung *
Tokpo m R Uisan mundap EX L%
Yorha ilgi T Yi Hwang R
Vi %= H Yi Ik £ &
Yu-P’o mundap Blifann e

51) Needham, op. cit., Vol. 1I, p.496 fn.



