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Corrigenda and remark1.

1. page 3and 4 table (3)Nr 3, 15, 51 forYin read

2. page 6 the Chinese characters for leu andpi in table (5), not

clearly lithographed, can be verified by help of table (1)page

10 No. 16 andNr 19

3. page 6 , 16th line from below for Chow read thou.

4. page 8, secondlinefrom below for cos'sin d'= sin d'sind'cose+sind'sini

read cosp3'sind'= cos d'sin a'cose + sind'sinɛ.

5. page 10 table(7)N: 20 for truithe read tsui .

6.
page 10 table(7)M 24for lieu read lieu.

th
March.

7. page 13, 7th line from below for 9thMarch read 8thMarch.

8. page 14,14thline from below for 9th March read 8

9.page 14, 13thlinefrom below for 14 days read 15 days.

Remark:

Christian year, Vernalequinox
Julian date of the

=

Before Christ Paris midnight

Christian

AnnoDomini

year

Julian date ofthe

Vernal equinox

Paris mi
dnight

- 2400 April 10,9

-
2000

"1
7,7 +400

March 22,8

" 19,4

-1600

-1200

4,5 +800
〃

16,5

1,3 +1200
"

13,4

- 800

- 400

March29,1 +1600 10,4

N 25,9 +2000
7,3

Thistable holdsgoodfor Julian leapyears (of366 days);forcommonyears

oftheform 4 n + 1 is to be added 0,25

"

"
4n+ 2

42+ 3

"

" 〃

" 0,50

Thus,for instance will be, according to our table, the Julian date,

ofthe vernal equinoxfor theyears 45B.L.

or

March23,4

3254.9.1882A.X.

March20,5 Murch 8,7

March23 1054.M March20 noon March 8 54PM.

10. page14, 13th line from abovefor 1600, 2400 A.J.read/600, 2000and2400A.D.

11. page 23, 11th fartherst readfarthest.

12.page27, 15thfine from below the letter is notclearly lithographed.

13. page 43, 5th

14. page 46, 4th

15. page69second

"1 "

"

ん

2h 5m is notclearly lithographed.

sin 1ªsind, x²is notclearly lithographed.

2 cosd

"
• above monthIJune 24

16, page 69 12th linefrom below month dugust24

17.pay.

"

" "

75-92 For, DynasticTitle orMiao-hao “read,TempliKame

or Miao-hao ?

18.page 84, 7th line from below,forTei-ti read Fei-ti.

19. page 85, 14 * linefrom above,forKai-houng readK'ai -hoang.
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1. Preface

Thefollowing treatise, On Chronology andthe Constructionof

the Calendar with special regard to the Chinese computation of

time compared with the European "Ihave originally writtenforthe instrac_

tion ofChinese students in the PekingTung-wen College and afterwards

enlarged so thatitcould be usefulalso for those occupied with Chinese

litterature and Chinese affaires.

The information on the Chinese Calendar Ihave mostly obtainedfrom

Chinese sources viz : Wan-nien- shu (Ten thousand year's Calendar), from

Chinese Calendarsfor the lastyears,from astronomical Ephemerides

ofSun,Moon andgreaterPlanets and other publications ofthe Kin-tion-kien

(the astronomicalBoard atPeking); furtherfrom Chinese star- maps of

the heavenly sphere (published for instance in thegreat Chinese work

Ta-tsin-hui-tien i.e. thedictionary ofthe Manchu Dynasty) etc.

The comprehension ofthese sources has been rendered easier by the study

ofan excellent treatise by the celebrated Chronologiste Ideler,Die Zeitrech-

nung der Chinesen"

The astronomical
calculations are made partlyfrom my own

partly takenfrom other sources . The formulaefor calculating the Lunar-

methodes,

eclipses are those,given by the astronomer Littrow,for calculating the

Solar eclipses those of Gauss,communicated in the celebrated work

ofProfessor Dr.A. Pawitsch, Practische Astronomie "; and theformulae

forcalculating theplaces ofthe starsfor remote times those of

Professor Encke, communicated by Prof. Dr.Foerster in,Berliner

Jahrbuchfür 18 6 6 %.

The chronological table of the Chinese dynasties and emperors has

been arranged by W. Hagen Esq. of the Chinese Legation atft. Petersburg

with assistance of Wang-phong- Kiu Esq.

As it was impossible to procure types for the Chinese characters,

occurring atmany places of thetext, I wasputin the necenity,

topublish this work by way of lithography, by which,to

has somewhatsuffered its appearance, but I hope, that this

my regret,

circumstance will not diminish the real value of the work.

St. Petersburg ,July 1886.
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2. Introduction.

Time is measured by observing theposition of theheavenly

bodies. Units of time areperiods, thatis interval of time,after

the lapse of which the same order ofthings returns. In astronomy the

fundamental, invariable unitoftime is the sidereal day i.e.theperiod,

during which the earth revolves once about its axis, measured by helpof

two successive returns of any fixed star to the meridian, the motion of th

fixedstars depending only upon the daily rotation ofthe earth aboutits

axis andnot, like that of the sun and its satellitos, upon theprogressive

advance of the earth in its orbitround the sun .

Theposition ofthesun, moon andplanet, is determined by comparing

them with that ofthe fixed stars and thus the mean solarday is fixed

by help ofthe siderealday. The mean solar day in the average ofall

the solar days throughout the year and exceeds the siderealday by an

average difference offour minutes . Since the solar days are notequal

inlength, the sun's motion in ito apparentorbitand distance from

the equator being different in different seasons, the apparentor real

solar day does not exactly coincide with the mean solar day.

The duration ofthe longest apparent(real) solar day is 24 ″0″'30'mean

time, and that of the shortest 23 59″ 39ºmean time; in consequence of

all this the mean and apparentsolar days commence only 4times ayear

(about14April, 14June, 31August and 23 December) at the same absolute

moment, the small differences between the mean and apparent solar

day producing, by summation from day to day, thatboth kinds ofdays

begin atdifferent absolute moments during the whole year, except

only on the above mentioned 4 days.

This difference between the commencementof the mean and apparent

day or between mean and apparerit time is called the Equation of

time and its absolute greatest value is 16 minutes.

In the Calendar of all nations without exception, thefundamen_

tal unit is the solar day, because the sun is the source ofact

forces displayed on ourplanet, whether mechanical, chemical or

vital.All other periods of time or so called cycles, appliedas units

of time,for instance the week, the synodical month, the tropical

the cycles of 60 years, 60 days etc. are composed of the solar

day and its subdivisions.

year,

For thisreason we will nextoccupy ourselves with the cycles, used
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in the Chinese and European Calendars.

The Chinese have from a very earlydate composednearlyall theircycles

only of two elementary cycles, one often, and the otheroftwelve members.

The names ofthedecimal cycle or the ten stems are:

十天干

No

1. Kiah

2. Yih

3. Ping

4. Ting

5. Wu

6. Ki

7. King

8. Sin

9. Jen

10. Kwei

甲
乙
丙
丁
戊
己
庚
辛
壬
癸

Table (1)

and the names ofthe duodecimal- cycle or of the twelve branches :

十二地支

No

1. Tize

2. Chow

3.yin

4. Mao

5. Ch'en

6. Sze

7. Wu

8. Wei

J. Shen

10. yea

11. Sü

12. Hai

子

Z
F
S
K
U
T
K
E
L
L
Y

Table (2)

When combiningthese stems andbranches two by two, beginningwith

Kiah-Tize and repeating both series until both commence at the

same time, the same combination returns, after thedecimal

cycle has been repeated six times and the duodecimalcycle

five. Thus we obtain thefollowing sexagesimal cycle,called Kiah-Tire :

No

174
4

19
24

1. Kiah . Tize

25 2. Yih- Ch'ow

3. Ping - Yin

4. Ting - Mas

Yêu Liên

6. Ki - Sze

5 戊

2.

7.

?
Kêny-

Wu 康

六十 甲子

Ni

9

Table (3)

8 Sin -Wei

Yên Yên

10 Kiev-Yea

11. Kiah-Si

12. Yih -Hai

13. Ting-Tize
丙

44. Ting-Chow I JZ
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39. Yên - Min

40.

41. Kinh

42. yik

43.

44.

45.

46.

47.

48.

Κινεί . Μασ

- thiên

yik - SzeУче

Ping - Wu

Ting
-Wei

Vua Phên-

Ki - you

Keng -Sü

Sin - Hai

49. Yên - Tize

50. Kwei- Chow

51. Kiah- yin

52.
Yih -Mao

(
S
K
U
T
K
B
O
Y
K
D
E
K
S
E
D
A
K
O
R
I
K

戊
己
庚
辛
壬
癸
甲
乙
丙
丁
戊
己
庚
辛
壬
癸
甲
乙
丙
丁
戊
己
庚
辛

15. Wu - Yin

16. Ki Muo·

18. Sin - Sze

19. Tên tu·

20. Kwei- Wei

21. Kiah-Shên

22. Yih- Yoo

23. Ping - Sü

24. Ting- Hai

25. Wu - Tize

26. Ki- Ch'ow

27. King- Yin

28. Sin - Mar

29. Jen- Chan

30. Kwei - Sze

31. Kiah - Wu

32 Yik- Wei

33. Ping -then

34. Ting- Yea

35. Wu- Su

36. Ki- Hai

37. Kêng-

Tize

壬
癸
甲
乙
丙
丁
戊
己
庚
辛
壬
癸
甲
乙
丙
丁
戊
己
庚
辛
壬
癸

H
A
K
U
T
K
E
A
K

+
S
S
E
D
+
K
B
R
I
E
☆

-

54. Ting- Sze

Wu - Wu

Ki- Wei

King-Shin

55.

56.

51.

$8.

59.
Jen - Sü

60.

Sin- yea

Κουρί -Καί

38. Sin- Chow

3. The
Solar day.

Europeans incivil life and in their bucendar reckon themean

solar dayfrom midnightto midnightand divide it into 24equal

parts, called hours . The hours after noon are i^F.M., 2^ P. M.

12" P.M. or midnightandthe hours after midnightare 14.M., 24.M.

12LA. M. or noon.
Every hour is divided into 60 minutes and

every minute into 60 seconds . European astronomers begin the

day with noon and countthe hours uninterruptedlyfrom o till 24,

adding tothehour the letter, h". The European astronomical

date therefore is the same as the European civildate duringtheaf-

ternoon (from noon untilmidnight), whilstduring the morning

(from midnightuntilnoon) the civil date is greater by

than the astronomical.

one

The Chinese originally divided the solarday into 12 equal

parts, designating theseparts successively by the characters of

the duodecimal cycle. In their Calendar, dating nearly 3000
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аг
years ago, as now they commence the day with midnight, asthe

Europeans do in their civillife, in the middle of the chinen hour

Tize. That the Chinese in their Calendar and civillife commence

the day exactly with midnightand notwith any other time near

midnight as 11^P. M. or 1 ^A. M. may be easilyproved byreference
11° 1st.

to the Chinese Calendars and Ephemerides,published by the

astronomica
l board at Peking, where the firstday of the month

is sometimes erroneously marked, when the Newmoon happen,

near midnight. ( cf. chapter 17).

Every chinese hour, called Shi , is again divided into two equal

subdivisions, distinguished from each other by the additions ofchuch

and cheng E to the characters ofthe duodecimal cycle. Finally.

every chinesehourcontains & equalparts, called Kehl, every

Kek being equal to 15 minutes. Thefollowing table exhibits the

order, in which these divisions of time are arranged, with

their subdivisions corresponding to the European solar hours:

Table (4)

Гоче

Гуче

Chow

Chow

-

-

-

❤

-

chuh

初

cheng

chuh

11P.M
.

Midni
ght 子 正

14. M.

cheng
24. M.

chuh
34 M.

cheng
44.M.

-
chuk

邱 初

cheng
6A..M.

卯 正

chuh
7 A. M. 辰 初

Chên

Sze

fre

-
cheng

84.M. 辰 正

chuh 9 A.M. 巳 初

e it

午 初

Yin

yin

Mao

Mao

Chên

J

5.A.M.

初
正
初
正
初
正
初
正
初
正
初
正
初
正
初
正
初
正
初
正
初
正
初
正

-

cheng

Wu -chuh

Wu - cheng

Wei - chuh

Wei- cheng

Shen - chuh

Yeo

yeo

Sü

-

-

-

-

Hai - Chuk

Hai - cheng

10 H.M.

11 AM.

Noon

1 P.M.

2 P.M.

3 P.M.

午 正

申 初

4 P.M. 申

5 P.M. 酉 初

6 P.M.

Then cheng

chuh

cheng

chuh

cheng

7 P.M.

8 P.M.

9 P.M.

10 Р.М.
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4. The Week.

In the European Calendar we have aperiod of seven days,

which we call a week. The days bear in English the names ofSun-

day, Monday,Tuesday,Wednesday, Thursday, Friday and Saturday.

The Egyptians were the firstpeople, whoprobably regarded the week as

sacred tothe heavenly bodies : the Sun , theMoon, Mars, Mercury,

Jupiter, Venus and Saturn.

Although this period ofseven days is notused in China, it is

mentioned inthe Chinese Calendar and the days aredesigna.

ted by help of the characters of the 28 Moon - stations (Su ),the

meaning ofwhich wewill explain below [cf. table (7)] .

Sunday hasthe charactersfanghi

wei

wei The

sin

Monday

Tuesday

Wednesday

"/

""

11ப

Thursday

"

Friday

Saturday

Khi * pi

ten + kuli

nieu & len

星
e mao

5B sing

Po pi chang B

Etui ve y

* tranchen

#tring #
Kio

Kuci Kang

" niü & wei lieu D ti 氐

It is not known, when this cycle in Chinese chronology

isfirst mentioned. Confucius has called it t'sih (seven)

and said, that it had existed since the beginning of the By-

nasty of Chow (1122 B.C.).

60

Theperiod of time,properly deservingthe name of the Chinese week,

is that of 60 days,designatedby the above mentioned so characters

ofthe sexagesimal cycle Kiah-Tize . In theShu -king and Chun-trieu

we alreadyfind every important eventstated notonly bythe

indication ofthe emperor's name and year and the month

and day ofthe month, butalso by the name ofthe day in this

sexagesimalcycle.
are counted

And therefore, asthe days ofthe sexagesimal cycle,

uninterruptedly through all centuries anddo notdepend upon

complicated calculations, the Chinese historicaldatapossess a

high degree of exactitude and certainty, that is oftenwanting

in the ancient records of other countries.

In Section 11. we append a table, by help of which itiseasyto

find the day of the Chinese sexagesimalweek, correspondingwith

"the first ofJanuary in the Julian Calendar.

w
i
t
h
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5. The Month.

The month of the European Calendar is a higher unitof the solar

day, arbitrarily chosen, however nearly equal to one synodical month,

varyingbetween 28 and 31 days or nearly equal to the time employed

by the sun in passing through one of the 12 signs of the zodiac.

The 1thEuropean month is called January and has always 31 days

The2th

The 3th

The 4th

The 5th

The 6th

The 4th

The 8th

7/ "

" 〃

"

·"〃

";

""

"〃

4"

"

"

Februaryandha : 28 days in a commonyearand29days ina leapycar

March andhas always 31 days

April

May

June

July

August

September

October

The 9th

The 10th 1)

The 11th 1 "

The 12th
"

November

десетвер

" 30 "1

" "
31

"

" " 30
"

〃 4
31

" .
31

"

〃

"

30

31

30 "

〃
31 "

The European and corresponding Chinese names ofthe 12 signs of

the sun's orbit, each containing 30 , are :

Europearr

Table(6)

Chinese name

(The 12 branches)

SüThe Ram 戊

" Bull
Yeo

酉

" Twins Thin
申

!! врав Wei

4
Lion Wu

"1
Virgin Уче

Balance then

"
Scorpion Мас

4B

"1 Archer

"
Goat

" Water- carrier

Yin 資

Chow F

Tize 子

"1 Fishes Hai

The Chinese divide the ecciptic into 24 equalparts, called tsie-Khi

;every tsie-Khi therefore contain, 15 ofthe ecliptic andtwo

of them are equal to one sign of the zodiac andas the Sun makes

a whole revolution of 360°in 365,24224 solar days, it remains

tsie-khi on an average 15,22 days and in two tsie-Khi

or in one sign of the zodiac 30, 44 days . The same number ofsolar

in
every
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days, viz, 30,44, is the mean length ofthe truelve months in the European

Calendar.

The Chinese month is the synodicalmonth, commencing with theNew-

Moon's day and lasting until the day of the nextNew-Moon. A

synodicalmonth or a lunation being on an average equal to29,53059

mean solar days, is nearly one day less than two tsie - Khi or one

European month of30,44 days on an average . As to the months ofevery

chinese year-the common year conrisking of 12 lunations as well as

the leapyear consisting of 13 lunations - always only 12 names, never

13 names are used, the intercalary lunation bearing the same name

(number)as the antecedentlunation, the characters of the sexagesimal

cycle Kiah- Tize, which are added in the chinese Calendar also to

the months , turn back after five chinese years.

names,never

In the annexed table ( 7)'are inscribed the Chinese and European

names ofthe28 Moon -stations or Moon - stars, and also theirpositions

on the heavenly sphere on the 1 January 1850 A.D, determined

bytheir rightascension and declination or by their longitude and

latitude . Besides these data there are added the annualprecession.

and its secular variation in rightascension and declination, this

being necessary for calculating the rightascension and declination

atany other given time notvery remote from 1850A.X.

The longitudes of all stars increase each year about 50,2 seconds

in are, butthe latitudes scarcely alter.

For the calculation of the exact value of the rightascension

a' anddeclination d' ofa star atany time Ibetween say

1700 A.D. and 2000 B. C.from its given rightascension & and

declination & at 1800 A.D. the following formulas, exhibited

in the work, Berliner astronomisches Jahrbuchfür 1866 "maybe used.

tg.N= tg.S

cos(a++)

cos.N

tg. (L' + A)= tg(x + Acos.(N+D)

tg. S′ = tg.(N+ D).cos.(d' + ·A')

A,A'and I to be taken from the table (I).

In thesame table is also noted the obliquity ofthe ecliptic & for the time

2000B.C. until 1700 A.D. , 10 that from d'and d'can be found also the

longitude N'andlatitude 3 ofthe star corresponding to thetime I

(to which d'and S'belong) by means ofthe formulas :

cos.73'cos.λ = cos.d'cos.L'

cor.43'sin.X'

sin.31

sin.d'sin,x'cos. E +sin.Î'sin,E

= - cos.d'sin.aʼsin. e+sin. d'cos.&
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or
tg.

tqs'

tg.,3'

Г A

12 =

tg.X'

sin.d'

cos. (12 - E)

201.12 tg.a'

tg. (n- e) sin. X′

Table (I)

A' I

+1700 179°2116 180°38,3 0° 33,4 23°28,7

+1600 178 43,3 181 16,7
هرو 29,5

+1500 178 4,9 181 54,9 1 40,4 30,3

+ 1400 177 26,5 182 33,1 2 13,8 311

+ 1300 176 48,1 183 11,2 2 47,3 31,9

+ 1200 176 9,6 183 49,2 3 20,7 32,7

+ 1100 175 31,1 184 27,2 3 54,2 33,5

+1000 174 52,6 185 5,2 4 27,6 343

+900 174 140 185 43,0 5 1,0 35,1

+ 800 173 35,4 186 20,9 5 34,4 35,9

+ 700 172 56,8 186 58,6 6 78 36,7

+ 600
172 18,1 187 36,4 6 41,2 375

+ 500 171 39,4 188 14,0 7 14,5 323

+ 400 / 1/ 0,7 188 51,7 7 47,7 39,1

+ 300 170 21,9 189 29,2 8 21,0 39,9

+ 200 169 43,1 190 6,8 8 542 407

+ 100 169 42 190 44,3 و 27,3
41,5

168 25,2 191 21,7 10
0,4 42,3

-
100 167 46,2 191 $9,1 10 33,4

431

200 167 7,2 192 36,5 "/ 63 43,8

-
300 766 287 193 13,9 11 39,2 446

- 400 165 48,9 193 542 12 12,0 45,4

- 500 168 9,7 194 285 12
44,8 46,2

- 600 164 30,4 195 5,7 13 17,4 470

-
700 163 $1,1 195 42,9 13 50,0

47,8

- 800 163 11,7 196 20,1 14 22,5
486

-
- 900

162 32,2 196 57,3 14 549 49,3

~
1000 161 52,6 197 34,4 15 27,1 50,1

M
1100 161 130 198 11,6 15 59,3 509

-
1200 160 33,3 198 48,7 16

314 51,7

- 1300 159 53,6 199 25,8 17 3,4 52,5

- 1400 159 13,7 200 2,8 17 35,2 53,2

1500 158 33,8 200 39,9 18 6,9 54,0

- 1600
157 53,8

291 16,9 18 385
54,8

-
- 1700

15713,7 201 54,0 19 10,0 55,6

- 1800
156 33,6 202 310 19 41,3 56,3

- 1980 155 53,3 203 8,0 20 12,5 57,1

- 2000
15513,0 203 45,0 20

43,5 57,9
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We may conclude, that these 28 Moon- stars are very ancientin Chinese

astronomy and existed aiready aboutthe time of the emperoryou,from

aremark in theShu -king, according to which at thatremote timethe

signs ofspring was the Moon- star, then called niao, atpresentcalled

sing; the sign of summer the Moon -star, then called ho, atpresent

calledfany; the sign ofautumn the Moon-star hic andthe sign

ofthe wintersolstice the Moon-star mao, that is,to say atthetime

ofYao, about2300 years B. C. , these stars stood atsunsetin the

meridian, when the corresponding seasons commenced, or, in

otherwords, the difference in rightascension between Sun and stars

was nearly ninety degrees or 6hours.

As the declinations and latitudes of these four Moon - stars , the

European names of which are, according to table(1)& Hydrace,

π Scorpii, 3 Aquarii and 1 Tauri, are slight, their rightascension's

increase for a long period yearly by about 3,2 or 0,8 minutes

in are and about4000 years ago, in the time ofthe emperor

Yao, they were 0,8.4000 = 3200 ′ or 53 ° less than atpresent. Thus
we have :

Tavle (8)

thinese names | Europeass

of Yas atpresent

Rightascension
at the

time ofthe

Sun185020iattherime

names BA-B

Sign of spring niar
sing & Hydrae 140

140°| 37° 87°

4 Jummer ho

fang
Scorpii 237184 90 94

9
autumn

winter

hia
BAquarii 321 268180

88

mao 17 Tauri 55 2 270 92

The difference A-B, calculated for Yao's time according to modern astro.

nomical tables being nearly equal to 90 degrees, proves the truth of the

statement in Shu-King and that theMoon- stars were already esta-

blished and applied by the Chinese about 4000 years ago, in order

to determine the seasons.

As the Moon's orbit is inclined to the ecliptic only5, the Moon -stars,

determining the moon's course and position , are all notfarfrom the

ecliptic, that is, their latitude is small andthe moon's courses during

differentlunations never deviate much from the ecliptic andfrom

each other. Nevertheless Chinese astronomers distinguish & different

orbits of the moon, because from one Newmoon, with which themoon's

course always commences, to the nextNewmoon the place of the Surr

among the stars, where the Newmoon occurs, is advancedfrom West to

East about29 degrees and the Moon, though passing during everylunation

near thesame 28 Moon - stars, begins its course in the neighbourhood

of another Moon - star, than a month ago andpasses the Moon stars,

when in other phases.
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6. The Year.

The

year ofthe European
nations

is the tropical
year,that is, the time,

which elapses
between two successive

passages
of the fun through very near

arly

the same pointofthe equator . This year is regulated
only by theSuri's

course, which
determines

the seasons
without

any regardto
theMoon.

When the Sun crosses the equator
in the direction

from Southto North,

spring
commences

, whenfrom North to South,
autumn

begins;in

the exactmiddle term between
these two moments

, when thePanstands

farthest
fromthe equator

to the North , summer
commences

, andwhenfarthest

tothe South, winter. This holds good for the northern
Hemisphere

; for

the southern
the order of the seasons is inversed

.

th

The uninterrupted series of these years begins with the

Christ's birth called 1A.D. (Anno Domini i.e. in theyear oftheLord)

year of

or + 1. The year immediately before 1 A.D. is called + B. C. (before

Christ)or -1. The n *year after the beginning of this era is

called nA.D. or + n and the 12th year before n B. C. or -n,

so that the standard- scale ofthe European (Christian) chronology

has the following form :

Table (9)

−(n+1) or (n+1) B. L.

--

+1

+ n

+ (n+1)

" 12 B. C.

B. C.

" / A.J.

"
12 A.D.

(22+ 1) A.D.

The difference between two successive figures ofthe table (9)

isalways 1, excepting only the difference between the years

-1 (1 B.L.)and + 1 (1 A.D.); which is 2 , therefore between 1B.C.

and 1A.D. is a discontinuity or a

The

leap.

years are named as currentyears and notas elapsedyears.

Hence, when two dates are given either before or after Christ, for

instance :

1January 500 B. C. or -500

and

1
4

200 B.C. or - 200

1 January 500 A.B. or+500

1 200 A.D. or+200 ,

wefind the years elapsed between them by subtracting the earlier

epochfrom the later in thefirst case - 200 - (~ 500) = 300, in the
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second case 500 −200 = 300.

But,when one ofthe dates is B. C. and the other A., the number ofyears

clapsed betweenthem is equal tothe difference between the figures,standing

before B.C. andA.D., diminished by 1. For example, the years clapsed

between 1 January 500 B. C. and 1January200 A.D. is 200-(-500)-1

=200+ 500−1 = 699, because the real difference between the years

1B. L. and 1A.D. is only 1, whilst in the formula 200 - (- 500) or

200+500 this difference is reckoned as equal to 2.

As the tropical Polaryear is the fundamental year in the European la-

lendar,thecardinal stations of the Sun in its orbitshould always inall

centuries coincide with the same days ofthe series of 365 or 366 days,

with the same days of the same months.
or

ир
aIn theyear 45 B.L. the Roman emperor Julius Caesar drew

Calendar,called after him the Julian Calendar or the Old style.

Until this epoch the ancient European and Western-Asiatic nations,

the Romans, the Greeks, the Hebrews etc. had regulatedtheir Calendar,

according tothe Lunar-year of twelve months, broughtfromtimeto

time into accordance with the course of the Sun by the intercalation

of
a thirteenth month ; in a similar manner as the Chinese have

donefrom a very remote period to thepresent time.

The emperor Julius Caesar, in order to remove the disorder, caused by

imperfectintercalation, decreed that the Calendar should be constructed

only in accordance with the fun's course, without regardto thatof

the Moon.

In the Julian Calendar the length of the tropicalyear is supposed

to be exactly equal to 365,25 days and in the year 45 B. L., the

vernalequinox happened about the 23thMarch.

However, asthe exact length ofthe tropical year is 365, 24224 days,

the error of the Julian Calendar is in one year 0,00776 days, in.

130years 1,0088 days, in 400 years 3,104 days and in 3600years

27,936 days, and the Julian Calendar by its uninterrupted inter-

calations of one day after three common years of 365 days, the

years

notdivisible by 4 without remainder containing 365 and those

divisible by 4 containing 366 days, must in 130years be behind

by one day, in 400 years by three and in 3600 years by 28days.

Thus the Julian date of the vernal equinox, having been in 45 B. C.

aboutthe 23thMarch, is atpresentabout the 9th March and wa1325

A.D., at the time of the celebrated council ofNice about the 21March .

In order to correct the error of the Julian Calendar, which was in the

year 1582A.D. nearly 10 day's , Pope Gregory XIII directed, thatthe

15th of October 1582 A.D. should be written instead ofthe 5th

October 1582 A.D.,thus omitting 10 days intercalated in excess during

325A.D. until 1882 A.D. And further, in order to avoid for the
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future thesystematical removal ofthe vernal equinox from the 21 March, in

the new Calendar called after Pope Gregory the Gregorian, thefollowing

rule was made : Everyyear, whose number is notdivisible without re-

mainder by 4, consists of 365 days; every year, which is so divisible, but

notdivisible by 100, of 366; every year divisible by 100butnotby

400 of 365 days andevery year divisible by 400 of366days.

This method of intercalation in the Gregorian Calendar is the sameas

in the Julian Calendar with this difference, thatevery 400years three

intercalary days of the Julian Calendar are suppressed in the Gregorian.

Thus for instance 1700, 1800, 1900, 2100, 2200, 2300A.D. are in theIn-

lian Calendar leapyears (containing 366 days), but in the Gregorian

common years(containing 365 days); whilst in both Calendars theyears

1600, 2400A.D. are leapyears . The still persisting error of the Gregorian

Calendar willcease to exist, if after 3600 years one leap year has not

366 butonly 365 days.

In a leap year of 366 days , the number ofdays in the twelve months

in the same as in a common year of365days, excepting February,

which consists of29 days instead of28 days, as in a common year.

The 24th February is regarded as the intercalated day.

The Gregorian Calendar orNew style is now accepted by all European

nations and the Japanese,except the Russians, thegreaterpartof

the Slaves and the Modern - Greeks, who retain the Julian la-

lendar or Oldstyle and are therefore atpresent 12 days behind

the Gregorian, because the latter hasfixedfor all time the vernal

equinox about the 21th March, whilst atpresent, according tothe

Julian Calendar at the time of the vernalequinox itis only

The 9th March , having in the period from 45′ B. C. untilnow

back 14 days from the original date 23March.допе

Asthe Julian Calendar is simpler than the Gregorian andun-

til now has been in use a longer time than the latter and

as the Gregorian canbe easely derivedfrom the Julian , inhistor-

calreaserches the date ofthe Julian is mostly first determined

and by simple corrections thatofthe Gregorian is then deduced.
Thus

instance is the reduction of the Julian Calendar to the

Gregorian :

for

from 15004.d. (afterFebruary28) until/100A.D. (until28Febr.inclus)equalto+ 10day:

"

1700 #

#1800

1900 "

〃

U

# 1800 糖

4
1900

4

" " 2100
"

+11 "1

+12 0

+13

7. The Solar - cycle .
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To

every day ofthe European year there is annexed invariably

one of the seven letters A,B, C,D, E,F, G.The first day of theyear,

the 1January bears always the letter of the 2January 3, the 3Jan.

, the 4Jan. , the 5 Jan.E, the 6 Jan. I,the 7Jan.G,the 8Jan. again

the letterA and so on . Onlythe days Febr. 24 until the endof this

month bear two differentletters viz :

ary

a

·

in a common year

in a leap year

Flr.24 Fr.25 Flr.26 Flr.27 Flr.28 Flr. 29

F 요 it. B ૪

A B C

Allyears, common and leapyears, and therefore withA and begin with.

A. The leapyears end also withA, because the 23 and 24 February

oftheleapyears have the same letter viz . E. The letter, belongingto

the firstSunday of theyear is called the Dominical letter.Acommon

year of 365 days has only one Dominical letter, holdinggoodfor

the whole year; a leap year on the contrary has two, one from Janu_

1 until February 23 and another from February 24 until

December 31. As a common year consists of 365 = 52.4 + 1 and

leap year of 366 = 52.7 +2 days, itfollows, that after a common

year the Dominical letter goes back one letter, and after a leap

year, two, and that, in the Julian Calendar theDominical letters

return in the same order after a period of 4.4 = 28 years,

or that after the lapse of 18 years the same& day of the week

the Julian system returns always to the same day ofeach

month throughout the year. Thisperiod is called the Solar-

cycle,the first ofwhich is assumed to have been betweenIB.L.

and 19A.D. Therefore the place of any year A.D. in this cycle is the

remainder of the division 2+year A.D. , or, when Idesignates the

year A.D., m apositive integer or zero and the remainder

When s =

1

Οι

=
T+9 - m.28

28

Equation (10)

by

theplace of Iin the Solar-cycle will be 28; and

or 3.1.
when Inegative

1 = T+ 10 + m.28
Equation(11)

because between the years 1 A.D. and 1B.C., lying in the first

cycle, is a leap of 2 units . Then (when Inegative)s will be the

remainder of the division 5+10.4

Theplace in the Solar- cycle and the corresponding dominical

letters of the Julian Calendar are compiled in the following

table (12):
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Place of

the
dominical

year

inthefo. letter

lar-cycle

1

2

2
8

じ
ゃ

Place of

theyearin Dominical

the Solar- letter

cycle

15

16

اک

B

3 17 A

4 C 18

5 BA 19

6

8

S
o
n
y

X
X
a

20 ૪

21 CB

22 A

و дв 23

10 乃 24

A 25

12 26 حبص

13 27 3

14 ૪ 28

9+1880

28

For instance the place ofthe year 1880 A.D. isthe remainder of

or 13, hence the Dominical letters, according to table(12) are

FE. However these are the Dominical letters of the Julian

Calendar.If we desire to ascertain the Dominical letter ofthe

Gregorian from that of the Julian Calendar, then, whenthe

difference between both Calendars is equal to a days, we advance

d-7 letters in the scale A B CD EF GAB CDE FGAB....

starting from the Julian Dominical lotter. For example : for

theyear 1880A. D. d is equal to 12, therefore d-75. Coun-

ting from the Julian Dominical letter I's letters inourseale,

we come toD and counting from & 5 letters we come to C, there

fore the Dominical letters ofthe leap year 1880 A.D. in the Gre-

gorian Calendar are?C, that is : January 4 andFebruary

29 are both sunday's , because January 1 is always designated

bythe letterA and February 24 by E.

8. The Lunar - cycle.

As one synodical month or the average time from one Newmoon

to the nextNewmoon is equal to 29,53059 days anda tropical

year (the timefrom one vernal equinox to the next) contains

365, 24224 days , 19years contain 6939, 6026 days and 235

synodical months are 6939, 6886 days i.e. thedifference

between the length of 19 Solaryears and 23.5 Lunations (syn-

odical months) is only 0,086 days
or 2 hours . For that reason,
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on the 12th day of theyear,
supposingtheNewmoon to happen atpresent.

after the lapse of 19 tropicalyears the Newmoon will occur again on

the nth day oftheyear, so that, when we know the dates of the Newmoons

in the series of the 365days of the solar year for 19 years, weknow

the dates ofthe Newmoons for all other periods of 19 yearspast

and future.

Thisperiod of19years is styled the Lunar -cycle.As the firstyear

ofthefirst cycle is assumed to be 1B.C.,hence to find theplace

of a given year A.D. in the Lunar- cycle (or as it is called theGolden

number) add 1 to the number Iofthe given year d.D. and divide

by 19 ;theremainder (or 19, ifexactly divisible) is the Golden

number
g . Therefore, when I is a positive integer or zero, we

get

д

д

= T+ 1 - l.19

=T+ 2 + l. 19

ノ Ibeingpositive orA.D. Equation (13)

Ibeing negative or B. L. Equation(14)

WhenIis negative, g will be the remainder of the division
5+2

19

As one year of 12 synodical months or a commoncommon Lunar-year

is equal to 12.29,530587 = 354,36704 days and one tropical Solar-

year consists of 365,24224 days , the Newmoon , when ithappens in

anyyear- for instance in thefirstyear of the Lunar cycle - on the first

ofJanuary (about 10 days after the winter solstice), the nextyear on

thefirst of January 11 days have already clapsed after the lastNew-

moon ofthepastyear, the difference 36 5,2 4 2 2 4 - 3 5 4,3 6 7 0 4 being

nearly 11; and after the lapse ofa second,1year the time elapsed since

the lastNewmoon on the first of January of the third willbe

22days and after the lapse of a thirdyear 33 or about 3 days and so

on . The number ofdays that have elapsed on the first of January.

after the lastNewmoon is styled the epact& and depends upon

the Golden number of by the equations (15) :

e = 11g - n.30

year

in the Julian Calendar

year

e = 11 (9-1)-12.30 in theGregorian Calendarduring the19thcentury

e = 119-18 - n.30 inthe Gregorian Calendar during the 20 and21ªcentury,

where n 922
integer.

th

By help of (15) we find the following corresponding values ofthe Golden

and the epact e according tothe Gregorian Calendar

for the 19th century.

number
g.
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Golden Epact

number

д༥ད
ཏ
ྭ
ཱ

1

Table (16)

Golden Epact

number

9

11 20

12 12

3 22 13 12

4 3 14 23

15 45 14

6 25 16 15

6 19
26

8 17 18 Y

و 28 19 18

10 9

According to an order ofthe council of Nice, Easter Sunday

was decreed hereafter to be the first Sunday after thefullmoon,

that happens first after, or on the day of the vernal equinox, andthe

21 ofMarch was to be regarded as the day ofthe vernal equinox.

If the fullmoon occurs on a Sunday,then the followingSunday

is Easter Sunday.

The firstfullmoon after the 21March is for ecclesiasticalpurposes

determined not by exact astronomical calculations, butbythe

eparte calculated by help of the above mentioned equations,

10 that, asthe epact does notgive exact results, there can be

a difference between both methodes.

/

Solar

The earliest date of Easter is 22 March, the latest isApril.

Itis obvious, that within one year 12Lunations mostly occur

and in nearly every third Solaryear 13Lunations,or, to be more

exact, of 19 Solar years 12 include 12 Lunations and 7include

13Lunations, because 12.12 + 7.13 = 235Lunations = 19Solar

years

= the length of the Lunar cycle.

19.The Julian period.

Differentnations in differentages of the world have reckoned

their time indifferent ways, beginning from different epochs and

itis therefore a matter ofgreat convenience thatastronomers and

chronologists (as they have agreed on the uniform adoption ofthe

Julian system i.e. the Julian and the corrected Julian or Gregorian

Calendar) should also agree on an epoch antecedenttothem all, to

which, as to a fixedpoint in time, the whole listofchronologicaleras

can be differentially referred. Such an epoch is the noon of the
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first ofJanuary 4,713 B. C. , which is called the epoch of the Julian

period, a cycle of 19.28.15 = 7980 Julian years, obtained bythe

multiplication of the numbers ofyears severally contained in

the three cycles : the Lunar andSolar cycle and thatofthe Indiction.

The Lunar and Solar cycles we have already explained, itre-

mains only to explain, whatis meantby the cycle ofIndiction.

The cycle of Indiction or the Roman Indiction isaperiod of

15years used in thecourts oflaw and in thefiscalorganization

of the Roman empire under the emperor Constantine (about

300 A.D.) and his successors, and thence introduced into le-

gal Calendar, asthe Golden number, serving to determine Easter,

was introduced into the ecclesiastical Calendar.

To find theplace of a year in the indiction cycle, add 3 to the

number ofyears of the Christian era and divide by 15. There-

mainder (or 15, if o remains) is theplace ofI in the cycle

ofIndiction or theRoman Indiction " i.

When therefore n is a positive integar or zero and Ipositive

or A.D., we get

i = T+3 - n.15

and whenInegative or B.C., wehave

i = T+ 4 + n.15.

Equation (17)).

Equation (18).

If Ipositive or A.D. ,we have, according to the equations

(10), (13), (17):

9 = T+ 1-1.19.д

1 = T+9

註

and ifInegative
ΟΥ

- 222.28

T+3 -22.15

Equations (19)

B.C., we have, according to the equation:(11),

(4)and (18) :

g

J

i

= T

2 +1 . 19

+ 10 + 1.À 3

=T+ 4+ 2.15

Equations (20)

For the firstyear of the Julian period is Inegative and

=1, therefore, according to equations (20) :

J+ 1 = -1.19

7+y = −m.28

5+3=- 22.15

*

and we find T= −4713 as solving these equations, because

~ 4713 + 1=

-4783 +9

-4713 + 3 =
-ND

4712 = 248.19

168.284704 =

4910 = 314.75

=1=

Consequently, if t denotes the year ofthe Julian periodcorrespon

ding to theyear I of the Christian era, t and are connected

by the equation :

立
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t = T+4713, when Ipositive orA.V.

t =T+4714, when negative or B. L.

Equation (21)

Equation (22)

Thus we get the corresponding values oft and I:

Table (23)

Year ofthe Year ofthe

Julianperiod Christian or

European era

Гť

+1 -4713 or 4713B.C.

+4915 1 Or 13.C.

44714 1 or 14.8.

+6593 +1880 or 1880 4.8.

by
which we see, that in the Julian period a leap does not takeplace as

in the Christian era between -) and + 1.

It often occurs inhistory, that the three cycle -years y, 3, i aree known,

butneitherInor t. Then we calculate & by help of g, I, i and the

equations

t = l ? 19 + g

t =m18 + 1

t = n '.15+ i

Equations (24)

where l', m'andn' denote integralfigures.

The equations (24) can be derived by substituting equation (21)into

(19) or (22) into (20). Multiplying the three equations (24) respectively

by 28.15.10, 19.15.17 and 28.19.13 and adding together,

we obtain:

€(28,15-10+19-15-1
7 +28.19·13) = t(2.79 80 + 1)=9.28.15.10 +3.19.15.1

7

+ i.28. 19.13 + (l'.10 + m'.17 + N'.13) 19.28.
15, therefo

re
, if Nan

intege
r
,

-

t.2.7980 + 1 = g . 4200 + 1.4 8 4 5 + i.6916+N.19.28.15

t.2.7980 + t = 9. 4200 +3.48 45 + i . 6916 +N.7980

and the required, t
=9.4200 + 2. 4845+ i.6916 − (2t-N).7980.

From this follows the rule to find the year t of the Julian period by

help of the cycle - years 9 (Lunar cycle), 3 (Solar cycle)and i(In-

diction) : divide g . 4 200 + 1.4 8 4 5 + i. 6916 by 7980, the remainderwill

be theyear ofthe Julian period sought.

After having obtained by this method theyear t ofthe Julianperiod,

theyear I of the Christian era is easely calculated by help of equa_

tion (21) or (22) or table (2 3).

10. The Chinese year.

The Chinese year is a Lunaryear of 12 synodical month1

(Lunations), broughtfrom time to time into accordance
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with the course of the Sun by the intercalation ofa thirteenthmonth

(Lunation). For this purpose they have from the earliesttime

(about2000 B. C.) fixed one of the cardinal-points of the ecliptic viz.

the winter -solstice, observing by means of a gnomon (a verticalpillar)

the greatest lengthof the sun's shadow at noon ; andbefore the

dynasty of Han they commenced their Lunar - year with the New-

moon nearest to the wintersolstice . Butsince the dynasty ofHan

(206 B.C.)the Chinese your commences with thathunation, during

which the sun enters the tsie-khi called yuShui or Hai, a

pointofthe ecliptic, distantfrom the wintersolstice exactly 60 degrees,

the longitude ofwhich is 330 degrees.

α

The entrance of the sun inthe sign Hai or YuShui occurs,according

to the following table (25) always about the 19 February; andas

this day is always included in the first Chinese month, thelatest

date of the Chinese Newyear must be the 19 February and, as the thi_

nese month hasfor a manimum 30 days, the Chinese Newyear can

not be removed backwards more than 30 days from the 19February;

that is, the earliest date ofthe Chinese Newyear is the 20 January.

Therefore the Chinese Newyear occurs always between the 20 January

and 19February, or between the trie - Khi Ta Han and Yu Shui;

or to be more exact, between the zodiac signs Tase and Hai, the

firstsign corresponding to the sun's longitude 300 and the latter

to that of 330. According to the Chinese work, entitled Wan

nien shu, in which the elements of the Chinese Calendarfrom

1624A.D. until 1921A.D. are calculated by the astronomical

Board at Peking, the earliest date of the Chinese Newyear's

day is January 21 and the latest February 20; butthese calcu-

lations are sometimes not made very exactly (f. i. for theyear

1852).

The Chinese division of the sun's course into 24 equal

parts, the corresponding European division and the date of

the Gregorian Calendar, always coinciding very nearlywith

these 24points of the ecliptic, are compiled in the following

table (25).
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The even trie -khi, corresponding totheEuropean signs of the zodiac,

are called bythe Chinese chung-K'hi.

The time, in which the sun passes over two tsie - khi is on an average

throughout theyear 30,44 days, whilst the interval between one New-

moon and the nextis only 29, ♪ 3 mean solar days . For that reason,

there must be one lunation, during which the sun does notenter

into an even tsie - khi i.e. into one of the twelve signs of the zodiac.

This month is the intercalary month andcalled djun yüő, not having

its own number, but that of the previous month.

This intercalary month happens about the time when the sun is far_

therot from the earth, or near the aphelium, between April and

September(between the Chinese 3th and 8th month), because, when near

the aphelium, the sun's motion is slow and it passes over two tsie-

Khi or 30 degrees of longitude in 31,5 mean solar days, whilstwhen

near theperihelium, in January (the Chinese 12th month)the sun

makes 30 degrees in 29,4 days . In consequence of this arrangement

the entrance ofthe sun in the four cardinal-points of the ecliptic,

the Vernal equinox, the Summer solstice , the Autumnal equinox and

theWintersolstice must always occur respectively within the second,

the 5th,the 8th and the 11th Chinese month.

In the chapter on the Lunar cycle it is stated, that19 tropicalsolar

years are equal to 235 synodical months (Lunation)and that235

= 12.12 +7.13. Therefore the lunar year of the Chinese can be rectified .

andbrought into accordance with the solaryear, when in the course

of 19 solaryears, 12 years consist of 12 Lunations and 7years of

13 Lunations, or, if in the course of 19years, there are 12 com-

mon and Ileap years.

رو

19

The Chinese leap years are, since some hundred years ago always

the third, the 6th, the 8th,the 11th, the 14th, the 14th and the 19th

year of the Chinese lunar cycle, which is one behind the European,

not being the remainder of yearA.d. +1, as the European, but the remain.

der of years.D
Hence the Chinese leapyears are the 4th,7th, 9th,

12th,18th,18thand 1th year ofthe European Lunar cycle, or, which is the

same thing,the Chinese golden numbers ofthe leap years are 3,6,8,11,

14,17,19 and the European golden numbers 4, 7,9, 12 , 15, 18, 1 .

There have been only two exceptions to this rule viz. in theyears

1795A.D. and 1814 A.D., which were leap years with the Chinese

golden number 9 instead 8.

For instance theyear 1879 A.D., ifdivided by 19, gives the re-

mainder 17, therefore the Chinese year, corresponding to 18798.80,

i.e. commencing about Jan.- Flr . 1879 A.D., is a leap year of

13 Lunations ; the next Chinese year, about 1880A.D., is a

common year of 12 Lunation; and the following Chinese year, about
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1881A.D., is again a leapyear, because the Chinese golden number is

19.

The Chinese were already acquainted with the Lunar cycle.

many centuries before the Christian era, and haddetermineddby

itshelp the day of the Newmoon. However, as this methodoffixing

thefirstday ofthe month is notexactandcan cause anerror

of some days, they abandoned about 160years ago this method

and substituted in allparts of their Calendar astronomical tables

and exactprinciples.

The bases of all astronomicalcalculations are the tables, from which

can be deduced atany time theposition of the sun, moon and

planets, and besides this the catalogues of the fixed stars , which

have noproper motion or an insignificant one.

As thefundamental tables exhibitonly the elements for calculating

the position of the heavenly bodies, and as theirposition change very

much with time, these calculations are long and tiresome. For this

reason, in our time, in order tofacilitate the application of astro-

nomy to practicalpurposes as well as the advancement of the science

itself, every important governement prepares an astronomical

Almanac for every year, giving for every day or hour ofof the year

theposition ofthe mostimportant heavenly bodies, called ephemerides.

One ofthe best of these works is the NauticalAlmanac, edited

bythe Government of Great Britain andprinted in London.

The Chinese astronomers of the presentday calculate andprint

ephemerides forthe sun, the moon and the greaterplanetsfor every

day, such as the NauticalAlmanac gives, bymeans of thefundamental

tables, constructed in the 18th century by De Lambre and Mayer,giving

the time ofthe Nowmoon andthe beginning and end of the eclipses cor-

rectwithin a quarter of one hour.

for

The method of calculating the time of the Newmoon is as follows:

Firstfind an approximative value for the time ofthe Newmoon by

help of the golden number and epact[Table (16)];then calculate

bythe fundamental tables the longitude of the sun and moon

this approximate time . If the calculated longitude ofthe moon ex-

actly coincides with that ofthe sun, the supposed approximate time

willbe the exact moment of the Newmoon; if not, the moment

ofthe exact equality of the longitude ofthe sun and moon can

befound by a simple proportion, and is the exactmoment of the

desired Newmoon.

For
example : Required the exact time of the Chinese Newyear

in the 31thyear of the 75th cycle (14th year of Tao-Kuang).

In the nextchapter, indealing with the comparison of Chines

and European chronological dates, a method is given tofindthe

se
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yearTofthe European (Christian) era from the Chinese cycles.

According to equation (27), when y denotes the place ofthe year

in the ath cycle of 60 years, we have : T=fc. 60 + y -2697, hence

in our case T= 75.60 + 3/ 2697 -1834A.D.

19The Chinese golden number of 1834 A.D. is the remaindor of1834

or 10 and the European golden numberg = 10 + 1 = 11; therefore, accor

ding to table (16) the spact = 20, that is ; the firstNewmoon in 1834

A.D. was 10 January and the second the 8th February. As the Chinese

Newyear musthappen always between the 21 January and the 20Fe-

bruary, the Newmoon aboutthe 8th February must bythe Chinese

Newyear. By help of the table (33) below , wefind, that the 8th February

1834.D. was the 3th day in the Chinese sexagesimal weekand

called Ping-Yin.

In order toget the exact time of this Newyear, we startfrom February

8, midnightand calculate from the fundamental tables, according

to the simple rules, explained in these tables, the longitude of the sun

and the moon . Thus we obtain by help of the old fundamentaltables,

calculated for the sun by the astronomer DeLambre andforthemoon

by the astronomer Mayor about1780 A.D. and probably stillused

by the Chinese astronomers ofthepresent day,

8 12
" 〃 "

1834 February 8 12 Peking mean time, sun's longitude 319 ° 30,0

moon's longitude 319 6,4

A, at 127 in the night the moon's longitude had notreached

that of the sun, the conjunction or Newmoon happened in

the morning of the next Calendar_day,February9 (in the

Chinese sexagesimal week the 4thday, called Ting- Mao).

Further, as the sun's longitude hourly increases 2's and thatof

the moon increases 32,9 , the moon moves quicker than the sun by

30,4 in 1 hour, therefore the moon has reached the sun 23,6

30,4

0,78 = 47 minutes after midnight.

The required exact time of the Newmoon of the firstmonth in the

усаровyear of the 15th cycle or the 14th year ofthe emperor
Tao-Kuang,

is the 4th day, Ting-Mao , of the Chinese sexagesimal week, 4, 5days af-

ter the tsie-khi hí thun, in the morning o o'clock 47 minutesPeking

mean time. The result of this calculation coincides exactly with

that of the Chinese astronomers .

319°30,0 −319°6,4

30,4

31
H

there
When for the year, in which the required Nervmoon occurs,

exist an ephemeris such as the NauticalAlmanac, the exactGreen -

wich time of the Newmoon is already calculated in this work.We

add only the longitude (ifcastfrom Greenwich positive and if

west negative) to the Greenwich time and have the requiredlocal

time of the place .For instance, as the longitude east ofPeking

from Greenwich is equal to 4h 45,9, we have to add ittothe data
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ofthe NauticalAlmanac .

age;
the sum will

From the moon's age , exhibited in the NauticalAlmanar we

find the Chinese date by help ofthe simple rule : if thedecimal

fraction ofthe age is smaller than 9, add one to the number

of whole days of the age ; if the decimalfraction equals 9,

add two tothe number ofthe whole days of the

be the Chinese date (Peking time) . For, whenthe age, accor-

ding tothe NauticalAlmanac, e. g. to day at Greenwichnoon

is 09 , theNewmoon or the 1th Chinese date was a day before

at0% P.M. Greenwich time or 0% +0,32 = 0,742 Peking mean time

in the afternoon ; therefore to day, for which theNauticalAlma-

nat gives the age 0,9, is the second of the Chinese month i.e.we

have to add to the intager of 0,9, which is in this case zero, 2,

in order to get the Chinese date ; the same rule holds good

for allfollowing days, for which the age is resp. 1,9 2,9 3,9....

"Whenthe NauticalAlmanac's age is 0% or 1or 02 ... or 08, the

Newmoon takesplace today atrespectively 0,32 P.M., 0.,2.2. P. M.,

0,12 P. M., 0,02 P.M., 0,42 A. M., 0, 32. A. M., 9, 22. A. M., 6,42.A.M., 0,02

A.M. Peking time, therefore today is the ith day of the Chinese

month and we add only 1 to the integer,belonging tothemoon's

age.

d

d

The calculation ofthetime, when the sun enters the 24 tsie-khi

can be made either by using the astronomicalfundamentaltables,

or, which is shorter, the NauticalAlmanac. For instance :Accor-

ding to the NauticalAlmanac for 1880page 4 :

"January 5 atnoon of Greenwich the sun's longitude 284° 35,3

!! 6 "

use

"

1'in

J!
" 285 36,5

therefore thesun's longitude increases 1' in 24hours and 24,7in

242.24,1hours or 944m, that is, January 5 at9441m Greenwich

time the sun had the longitude 285° or entered the tsie -khi

Sias Han. The Chinese Calendar date ofSiao Han willbe January

6 shaymA.M.,because they

Peking time, which is 7448before

the Greenwich time, and in the Nautical olmanac commences

the day with noon, but in the Calendar with midnight.

Since the entrance of the sun in the 12 signs of the zodiac uf-

ways occurs about the 21th of the European months and the Eu.

ropean date ofthe Newmoon recedes every year about 11days

orevery month nearly one day, the date of the Newmoon must

two or three

pass the 21th of the European month every years.

About this passage we will meet a Lunation, which fullfills

the conditions of the Chinese intercalary month . [see Table

thecase

(25) andthefollowing text]. This, for example, was

with the 4th Lunation of the year 1879 A.D., because there
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happened MeanPeking time

April 21 9 417.M.

May 21 1 36 P. M.

theentrance of the sun in the sign Yeo ofthe zodiacApril20 7 12* P.M.

Newmoon

Newmoon

the entrance of thesun in the sign then ofthe zodiac May21 7 6 P.M.

During the Lunation April 21 9441 P.M. untilMay 21 1436thJ.M. the

sun did notenter in a new sign of the zodiac ; itwas during the whole

Lunation in the sign Yes andhad notpassed over an even trie -khi, but

only over the odd tsie-khi Li Hia, the 7th tsie- khi ofour table(25).

For this reason ,the Lunation April 28 untilMay20 in the Chinese la-

lendar forthe Chinese year,commencing in 1879 A.D., receivedthe

No3, the same as the antecedent monthand was the intercalary month.

The standard scale of the Chinese Chronology is the cycle of 60years, si-

milar tothe Julian period of 1980 years.

The firstyear of the first sexagesimal cycle was the year 2.6 3.7.B. C. or -2637,

and the syth year ofthe 44th cycle corresponds to -1 or 1 B. L.; the 58th

year ofthe 44thcycle corresponds to + 1 or 1 A.D. and the firstyear ofthe

76th cycle to +1864 or 1864 A.D.

11.Comparison between Chinese and European chronologicaldates.

As the Chinese Newyear occurs between the 21 January and20 February,

the Chinese twelfth month occurs always partly, sometimes entirelyin

the nextEuropean year; likewise the Chinese eleventh month some-

times extends into the next European year. Itfurtherfollows, that

the Nr ofthe European month, if January has №21,February No.2 etc.

is mostly by 1, sometimes by 2 greater than the N's ofthe Chinese

moarth,sometimes equal to that ofthe latter,

Ifgiven the Chinese sexagesimal cycle & andthe
yeary of this

cycle and if we require the year Tof the Christian era,which has in

common with y atleast 10 months, we find,

when Inegative orfor all time before andequalto the 54th year ofthe 44. cycle

T = c.60 + y 2 698 Equation (26)

and,whenIpositive orforall time afterand equal tothe 58thyear ofthe44™ cycle,

T= c.60 +y - 2697 Equation (27).

Vice versa, when given andrequired & andy, weget, ifInegative,

5+2698 = c.60 + y

and the rule tofind candy is thus : if 60 in T42698 is contained

n times and the remainder is r, we have the identical equations

T+2698 = 12.60 + r = c.60 +y

therefore the required

and

c = 22

1/
y = r

Equation(28)

Equation(29)

WhenIpositive, we obtain from equation (24) :

IV
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T+2697 = 2.60 + 7

and therule to find e and y, whenTis Known : divide T+2697by

60; if 60 in T+2697 is containedon time, and the remainder r,

we get

and

the required & = n

the required y

Equation (30)

= r
Equation (31).

Examples for elucidation .

1) Given c = 22 and y = 5; required T.

Aseis smaller than 44, Imust be negative and using Equation

(26), we find : T= 22.60+5- 26 9 8 - - 1 3 4 3 or 1373 B.C.

2) Given ( = 16 and y = 17, required T.

Aseisgreaterthan 44, we apply Equation (27) :

T=76.60 +17 - 2694 = + 1880 or 1830A.X.

3) Given T= -1343, required & andy.

5+2698=-1343+2698 =1325 = 22.60 + 5 = c. 60 + y , therefore accor-

ding to Equation (28) and (29) c = 22 andy =5.

4) GivenT= + 1880, required ( and y.

T+2697 = 1880 +8 6 9 7 = 4 5 77 = 76.60 + 17= C.60+4

therefore

and

( = 76

y = 17.

Itremains here to show,how tofind the corresponding day of

the Chinese sexagesimal cycle of days , when the European year,

month and day are given ; and vice versa, how tofind the Euro_

pean month and day (the date), when the Chinese year (candy)

and the day of the sexagesimal cycle ofdays aregiven.

For this purpose the following table (33) is constructed, exhibiting

the Ni andName of the Chinese sexagesimal cycle's day at thefirst

January ofthe Julian Calendar (old style)for the first 80years

of the Christian ira,

Table (33)

Year of the

cycle of 80

Julian years

x

Name oftheday Numero ofthe

of thecycle

of 60 days

t

Ting - Ch'ow

day ofthecycle

of 60 days

M

14

77n
-
Wi 19

3

bissextite 4

Ting - Hai

7222 - Chan

24

then 29

Wu
GND Lu 35

6 Kwei Mao 40

1 Wu Shen 45



Year of the

cycle of 80

Julianyears
of thecycle

of 60 days

binextile

x Ꮧ

Table (33)

Name ofthe day Numero ofthe

day of the cycle

of 60 days

M

29.

Kwei -Ch'ow 50

Ki Wei 56

10 Kiak - Tize 1

ki ➡
Sze 6

bissextile 12

13

Kiah - Sü

Kông - thiên

11

17

14
Yik - Yeoусо

22

15
King- yin

27

binextile 16
Yik - Wei

32

17 Sin Chow 38

18

19

Ping - Wu 43

Sin Hai 48-

bissextile 20
Ring - thiên

53

21

22

Yên - Sü

Ting - Mao

59

4

23 Jen -Shên

bissextile 24
Ting- Ch'ow 14

25 Kwei- Wei 20

26 Wu - Taze 25

27 Kwei- Sze 30

bissextile 28 Wu- Sü 35

29 Kiah- then 41

30 ki -
yeo

46

31

bissentile 32

Kiah- Yin

ki - Wei

51

56

33

34
King- Wa

Yik - Chow
2

35 Yih - Hai
12

binextile 36

37 Ping- fü

Kông - Phiên
17

23

38 Sin - Mao 28

39 Ping- then
33

bissextile 40 Sin -Ch'ow 38

41 Ting- Wei
44

42 Yến -
49

43
Ting- Yze

54

bissextile 44 Jin- Sû 59

45 Wu - Ch'in 5



x
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Yearofthe

"cycle of 80

Julianyears

Table (33).

Name oftheday

of the cycle

of 60 days

Ꮧ

kwei- Yeo

Numero ofthe

day of the cycle

of 60 days

M

10

Wu -
47 Yin

15

bissextile 48 Kwei - Wei 10

49 ki - Chow 16

50 Kiah - Wu 31

Ki - Hai 3.6

livestile 52 Kiah - Ch'in 41

53

54 yih

55

King - Sü

-

Riêng tên

47

Mao 52

57

bissextile 56
Yih

Chow 2

57 Lin MP Wei

51

59

Ping - Fore

Sin - Sze

13

11

bissentile 60 Ping - Su
83

41 Jin
Chên 19

62
Ting - Yeo

34

63 Jen -
yin

39

bissentile 64 Ting - Wei
44

65 kwei - Chow 50

66 Wu Wu 55

67 Kwei Hai 60

Lissextile 68 Wu Chin ♪

49 Kiah -- Su //

70 ki Mao 16

71 Kiah - Shin 21

Linextile 72 Ki Chow 26

73
Yih

Wei 32Bond

74

75

King- Toze 37

bissentile 76

77

78

79

bissentile 10

8/

Sin - yea

Ping - Yin

Sin

Ting - Ch'on

-

This table shows, thatafter the expiration of 30 Julian years
the

same Chinese name or the same day M of the Chinese sexagesimal

week,corresponding to the 1 January of the Julian Calendar,

Yih

King- Sü

Ping - Chin

Уже 42

47

53

58

3

Wei

14
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again appears.

The reason for this law is, that 6 Chinese weeks are equal to 360 days

and thattherefore the figure M increases every commonyour by

5 and every leap year by 6 andevery 4 years of the Julian baten-

dar by 3.5 + 6 = 3.7 and finally every 80 years by 3.7.20 = 7. 60 or

seven whole cycles of60days.

As the table (33) is so constructed, thatthe firstcycle ofthe 80years

commences with 1 A.D. , the place x of any year IA.d. willbe

the remainder of the division therefore
80

x =T- n . 80, if Ipositive and n apositive integer or zero,

and x =T+ 1+ n . 80 , ifInegative and ifn denotes apositive integer10 selected,

that I alwayspositive . If the division ofIby 80 or T+1 by 80(when

Inegative)givesthe remainder zero, then is x = 80.

The application ofthese formulas and table (33) can be bestelucidated

byhelp of the following examples .

In the Chinese annals there is mentioned a solar eclipse in the

16th

year ofthe emperor Muti ofthe dynasty Trin, on thefirst

day ofthe 8th month with the characters Sin- Ch'ow.

Atwhatday of the Julian Calendar did this eclipse occur ?

According to our table ofthe Chinese emperors (chapter 18), thefirst

year of Muti was 345 A.D., therefore his 16thyear was 360A.D.

T= 360 divided by 80 gives the remainder x = 40 and the table (33)

exhibits for x =40 the 38th day of the sexagesimal weekwith the

characters Sin - Chow, corresponding tothe 1 January oftheyear

360A.D. Since the Han dynasty the 8thChinese month isthatlunation,

during which the sun enters the sign then of the zodiacPr'iu Fên

Sptbr. 22. As from the 1 January until 18August there elapse

4.60 days (360 A.D. was

a leap year), the 28 August 360 d.d. is the 38th day ofthe Chinese

sexagesimal week, called Sin- Chow, and finally, 28August 360

A.J. is the desired day of the Julian Calendar,

30+29+31 + 3 0 + 3 1 + 3 0 + 31 + 2 8 = 240
13

From the astronomical tables we find, that on thatday there really

happened a solar eclipse, visible in China.

Second example.

Required the day of the Chinese sexagesimal week, simultaneous

with the 1 January 1880 A.D. of the Gregorian Calendar.

1880 divided by 80 gives the remainder x = 40 and table (33) the

day Sin - Chow or the 38th day ofthe Chinese sexagesimalweek,

corresponding tothe 1 January of the Julian (old style)or to the

13 January of the Gregorian Calendar (new style). Therefore

itcorresponds to the 1January ofthe Gregorian Calendar 1880

A.D. the 38-12 or the 26th day ofthe Chinese sexagesimal week,

called, according to our table (3), ki- Chow.
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12.Ashortexplanation ofthe Calendars

of the more importantancient

nations and of the Mahometans.

Allancientnations, living about2000 or more years ago,

regulated their Calendars bythe moon and sun, in the same

way asthe Chinese, giving to a common year 12 lunation

and intercalating from time to time a 13thlunation, in order

tobring their Lunar-year to agree with the Solar-year.

The ancient Egyptians were an exception to this rule : their

year was a pure Solar-year of exactly 365 days, divided into

12 months of 30 days, each year with 5 additionaldays atthe

end oftheyear. Though this intelligentrace knewatavery

earlyperiod, that the exact length of the Solar-year was no60t365,

butnearly 3654 days, they neglected the fraction & every year,

so thatNewyear's day fell in the course of1461years in each of

the four seasons, the error, according to their calculation, after

1461 years being equal to 146! = 3654 days or to a whole

From
an exact calculation "itfollows, that the EgyptianNewyear's

day had fallen in each of the four seasons in 365,24224 = 1508

years.

4

0,24224

year.

The Egyptians were the first of the ancient nations to establishthe

period of seven days, the so called week; probably originating

from religious rites and observances of the seven heavenly bodies:

"the Sun,the Moon, Mars, Mercury, Jupiter, Venus and Saturn .

The Calendar of the Athenians, the most importantof the Greeks,

was similar tothat ofthe Chinese. Until the year 433 B.L. the months

had alternately 29 and 30 days, they intercalated in the course of &

years three months, each of which had 29 days ; and their hunar-year

commenced about the summer–3.-solstice.

About433 B.C. the Athenians became acquainted with the Lunar-

cycle of 19years, discovered by the Egyptians, and intercalated,accor.

ding to it, seven month, in the course of 19years.

The Greeks used (a system, similar to the Chinese cycle of 60 years)

a cycle of 4years, called Olympiads . The firstyear of these Olym~

piads was 776 B.C. July 1, 20 thatfor instance the secondyear

of the 42 Olympiad is 776-(4.41 +1) = 611 B.L.

-

IfIdenotes theyear B.C., the number ofthe Olympiadand

the year in !
c Г

then we have T= c.4+y = 781, and if I de-

notes the A.D., then will be T= c.4 +y- 780 .

y

year



The month of the Athenians was divided into three decades, but the

week of seven days was notreceived.

The Calendar of the ancient Romans, apeople chiefly engaged

in war, was for the mostpartborrowed from the Greeks and

until 45 3.C., the year ofthe establishment of the Julian Calendar,

divorderandgreat confusionprevailed. Their year commencedmost-

ly in winter. The week of seven dayss was notreceived, but their

month was divided into three unequal parts, called Calents,Nones

and Ides.

The Lunar-year of the Jews is arranged in a similarmanner

to that ofthe Greeks and the Chinese : irethe course of 19years they

intercalate 7 months and the positions of theleap-years in the

Lunar - cycle are the same as those of the Chinese leap-years, viz.

the 3, 6, 8, 11, 14, 17 and 19th year of the cycle.

In the time of Moses, 1600 B. C. the Jews commenced their year

with the Newmoon, that occurred nearest to the vernal equinox;

butfrom the time of Esdra and the Maccabees, 200 B. C., until

the present time, itcommences in autumn with the month called

Tisri .

The week of seven days the Jews receivedfrom the Egyptians andfrom

the Jews this week has been handed down to Christian nations.

Thefirstyear ofthe Jews is 4004 B. C., 1 January,

year ofthe Julianperiod.

Lunar.
-year,

the 710 th

In concluding this short explanation of the Calendars ofthe

differentnations of the world, I would mention the peculiarban

lendar of the Musulmen, as distinguishedfrom thatofallother

nations in the adoption of apure which has regard

only to the moon's course, irrespective of that of the sun's,which

is entirely ignored, so thatNewyears day falls in each ofthe seasons

in about 34 solaryears. Every year, withoutexception, has 12 lu_

nations ; the month commences with the Newmoon;thelength

ofthe months is alternately 30 and 29 days ; the length ofthe

year is either 354 or 355days : 354days, when 6 months

consists of 29 and6 of 30 days ; and 355 days, when 5 months

consists of 29days and 7 of 30 days.

During a cycle of 30 years there are 19years of 354 days and

11years of 355 days ; the years of 355 days are the 2, 5, 7,

10, 13, 16, 18,21, 24, 26 and 29th year of this 30 yearly cycle:

Thus the number ofdays contained in 30 Lunur-years ofthe Musul-

= 19.354 + 11,355 = 10631 days, whilstthe exact

value ofthese 30years = 12.30.29, 5 3 059 = 10 6 3 1,01 days.

DrFritsche , On
Chronwlogy.

men will be
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Therefore the error in theMahomedan Calendar willbe onlysensible

after some thousandyears.

The commencement of the Mahomedan's era is the 16 July 622 A.D.,

called Hegyra .The place ofany yearHinthe above mentioned cycle

of30 years is the remainder r of thedivision Hand, ifr equals

any of the figures 2, 5, 7, 10, 13, 16, 18, 21, 24, 26 or 29,theyear H

willconsist of 355 days . The last month of such ayearwill

have 30 days, whilstthe years of 354 days willhave in the last

months only 29 days.

The week ofseven days is also used by the Mahomedans, who

Keep the 6th day ofthe weeks (the Christian Friday) us holy- day,

whilst Christian nations Keep holy the firstday, Sunday, andthe

Jews the 7th day, called Saturday.

13. Rising and Letting ofthe Sun.

If t denotes the hour angle of the Jun, when setting or rising,

d its declination and a the geographical latitude of theplace,

for which the Rising and letting of the Sun is to becalculated,

then we can calculate t by help ofthe following formula

cos . t = - tg.a tg.d

:

As thisformula can be usednot only for the Sun, butalsoforthe

Moon,fixed stars and Planets, and as d for Sun and Moon is

included within the limits −28 ′ and +28; we haveforPeking,

the latitude of which is a = + 39 ° 55 ', calculated thefollowing

table, in order to facilitate the calculation of Sunrise and

Sunset.

-

d

28 あ

Table (34)

+
+

d $
d

112
n

14 -13°
s
k

+ 2°.

10

-27 19 -12 19

-26 24 -11 22 13

-25 28
- 10 26 + 17

- 24 33
-
9

29 + 20

-23 37
-

33
+ y 23

- 22

-21

41

45

36 +.8 27

39 +9 30

-20

·19-

-18

49

រ

43 +10 34

46 + li 37
53

59 3
50 +12

41

-17 5 2
53 +13 45

- 16 5
- 57 +14 48

-15 8
6 0 + 15 52

-14 12 + 1
3 +16 56
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d d
75 754 . d 4/2

+ 17°
mn

59 + 21° yh 15m +25° yh 32th

+18 ។ 3 +2.2 19 +26 37

+19 7 +23 24 +27 42

+20 // +24 28 + 28 46

Further,Mean time-Apparent time being equal to e and the influence

of the sun's semidiameter and refraction being equal to r =

cos a cold sint for the sun's superior edge the mean Time of

327

the Rise willbe equal to 12″+ e − (4+ r)- Formula (35)

Set will be equal to
e + = + r

Formula (36)

In these formulas are assumed t and r positive and t reckoned

Sunrise from the meridian to East and for Sunset from the me-.

ridian to West.

for

Example: Calculate the rise and set ofthe sun for the 4May 1880 at

Peking

232
3727

According tothe Nautical Almanac 1880 page 74 atthe 4 May is

d = + 16° 4 ′ , e = - 3″ and r =calordsint for Peking can be assumed

forailseasons = 4

ノ

772

Therefore, taking to from table (34) we get :

- m

12h+ e − (/5 + 1) = 11"sym_thom= 4h sy™A.M. Sun's Rise, superior edge,and

e+ is + ) = -3" tyhomet が 6hgym P.M. Sun's Set, superior edge.=

14. Rising andSetting of theMoon.

First find the mean tocal time of the Moon's passage through the

meridian ofthe place on the Earth surface, the eastern longitude

of which may be I and latitude a.

If I denotes the hourly motion of the Moon's rightascension,

expressed in minutes oftime, a ' the rightascension oftheMoon at

the moment of its culmination at Greenwich, and t'thesidereal

time at Greenwich noon (all three, I, a ', t'are shown in the

Nautical Almanac)and if I is expressed in hours,the

Moon's rightascension, when in the meridian of the place, whose

longitude is l, is a'- s.l and the sidereal time at mean noon

ofthis place is equal to t'- l.9,164 , the increase of t'being

in 24 hours 3,94 and in 1hour 0,164 minutes.

As the Moon is in the meridian in that moment, in which the

sidereal time is equal to its rightascension u ' - s.t, at the

FrFritsche. On
Chronology

ノ
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moment of the Moon's culmination on the place, whose longi-

tude is I, between its mean noon, when the sidereal time is

t'- l. 0,164, and the momentofthe culmination, when the sidereal

time is a'-s.l, are elapsed the siderealhours and minutes

a'-s. l- (t'- l. 0,164) = a'— t ' - l (1 − 0,7164) Expression (37)

This expression, reduced to mean time, is the required mean time

ofthe Moon's passage through the meridian of thatplace, the eastern

longitude (from Greenwich) ofwhich is l.

-

The quantity a - t ', reduced to mean time, is shown in theNau-

ticalAlmanac under the rubric, Meridian Passage, Upper. 4

We have therefore only to calculate the small quantity l(1-0,164),

whose reduction to mean time can be passed overfrom its insig-

nificance.

As the Moon has a proper motion to the East, in rightascension

in 1 hour 3 minutes of time, it has to passfrom the horizon

to the meridian or from the meridian to the horizon not

only through the angle t it must be calculated by the

formula cost = - ty a . tg d), but also through an

3.15.1 minutes or sit degrees and the time elapsed betweenthe

position ofthe Moon in the horizon and the meridian isnot to

but (i + 1 )sidereal hours or nearly 1 + Jit - b.15.60

t

j.t

60

+1.4160- b15.60

[1/3+1/35.60 (3-0,17)]

nean hours.
15

According to this we obtain the mean local time

- -

or

ofthe Rising of theMoon equalto (a'– t') – €(s − 0,164) –[ +5 + 15.60 (3-0,17)]

t t

are of

and of the Setting ofthe Moon equal to (a '- t ')—l(3-9,164)+ [/5 + 15.60 (1-0,14)]

These expressions hold good for the moment, when the Moon's contre

is in the true horizon, passing through the centre of the

Earth. In order to reduce them to the sensible horizon,passing

through the place of observation on the Earth's surface), we cal_

culate the quantity
Besides this correction for

Rising andSetting ofthe Moon, is to be calculated the influence of the

refraction r=6,2120 int) and, asp and r have always contrary signs,

p-r being equal to cosa cordsint, we get finally the following for-

mulas :

m

rosacord sint

p

1,80

4,00

cosa cordsin t

Formula (38)

-
Mean localtime oftheRising ofthe Moon = [a'- t '] - € [3 − 0,164]-[/5 + $3 (1-0,17)] + 160 130

Formula (39)

Mean local time of thefotting oftheMoon =[a'- t']-t[3–0,164]+[+5+ (3−0,17)]-15

372
680

cosacosasint
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IfI is expressed in hours andfractions ofhours and 5 in minutes of

time, l(1-0,164) will be obtained in minutes ; if also in the expression

$5 (1-0,14) is expressed in hours and decimalfractions of hours, and

I in minutes, 4 (3−0,17) will be calculated in minutes.

15

The calculation of the Rising and Setting ofthe Moon for any given

place can be facilitated very much byhelp of
tables.

For instance for Peking wehave l = 7/8 and a = + 39°55'. As on this

latitude the hour angle t ofthe Moon never differs much from 90°and

as d fluctuates near 0 °, cosel.sint will be always nearly equal to I and

the influence ofthe refraction andparallaxe can be assumed for Peking

constant 1,80
cos a

21

= 2,3.

As the hourly variation of theMoon's rightascension, I, is included

within the limits 1,8 and 3,0, we bring the expression2 L(1-0,164)=7,8(3-0,164)

in the following table (40) :

•

7,8(1-0,164)

13m

I

272

18

1,9 14

2,0 14

༢,, 15

2,2 16

2,3 17

2,6

t
o
t
o

t
o

t
o

t
o

t
o
t

2,4 17

2,5 18

19

20

2,8 21

2,9
21

3,0 22

In m ንጌ 222

T5 J= 1,8

4h6
212

8m

272 DE m

8 9" "9و 10″

Is we can take immediately from table (34), contained in chapter13.

For 15 (1-0,17) Ihave calculated the following table (41) :

t

ارو 20 2,1 2223 2,8

12" 12" 13" 132
11" 12"

าท m m m 172 772
2,4 2,5 2,6 2,7 2,9 3,0

in 712
10" 11"

ገፃ m 272 m

5,0 8 9 و 10 10 // 12 12 13 13 14 14

5,4 9 9 10 10 // // 12 13 13 14 14 1515

5,8 و 10 // // 12 12 13 14 14 15 15 16 16

6,2 10 // // 12 13 13 14 14 15 16 16 17 18

6,6 // // 12 13 13 14 15 15 16 17 17 1819

7,0
// 12 13 14 14 15 16 16 17 18 18 19 20

7,4 12

7,8 13

2
3

ཡ
ེ

ཆ
ེ

13 14 14

13 14

*
*

15 16 16 17 18 19 19 20 21

15 16 17 17 18 19 20 20 21 22



38.

Theapplication of these tables (34) (40), (41) and ofthe formulas (38),

(39) we will explain by help of the following example.

Calculate the mean Peking time ofthe Moon's culmination, its Rising

and Setting on the 4May 1880, civil or Calendar date .

NauticalAlmanacpage77, astronomicaldate May 3

"

a '- t'= 20¹ 18'

377, 7=2,0,therefore, according to table (40) P(1-0,164) =

al - t'_ l (1~ 0,164)=Mean time ofCulmination atPeking

15

t

15NauticalAlmanacpag377d = -3,0, hence, according to (34)and(41) +5 +5 (1-0,17)

therefore (a'- t ')- (3-9,164) - [ + + + (3 -0,17)]

=

=

222

Parallax and Refraction 1,80

Peking,Rising ofthe Moon, Calendarstyle May 4

+14

20h 4m

64 /

m

14h 3m

+ 2
cos a

2h 5mA.M.

= 6h 10m

= 20h4m

26 14m

NauticalAlmanacpage344d for Moon ': Sitz- 0,3,Table (34)and (41)give 15+ $$ (3−0,17)

Culmination a'- 1'- 1(1-0,164)

therefore a '- t '- (1-0,164) + + + +$5 (3 −0,17)

t t

15 75

=

Parallax and Refraction

=

Peking, Setting ofthe Moon, Calendar style May 4

15. Rising and Setting of the

Planets and fixed Stars.

-qm

2h 12P.M.

As the proper motion of the Planets during a quarter ofaday is so in-

significantand that ofthe fixed Stars is zero, the calculation oftheir

Culmination, Rising and Setting is easier than that of the Moon.

When t' and I have the same meaning as in the chapter 14. and

a'denotes the rightascension of the Planetor fixed Star, the number

ofsidereal hours and minutes elapsedfrom the mean noon until

the culmination atthe place , whose longitude from Greenwich is l,

will be, according to the expression (37), — I being in this case

a ' - (t'- t. 0,164), therefore the mean time of culminationZero

в =
= a '- (t'—l.9,164)— a'=t.

- –

The quantity u'- I' represents minutes oftime, a' and t'being expressed

in hours anddecimalfractions ofhours ;similarly l. 0,164 represents

minutes, when l is expressed in hours and decimal fractions of hours.

Then calculate the hour angle t by help ofthe formula cost= -tgatg.d,
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and the refraction r=

net's or Star's

222

2,20

cosa cosdsint and the mean local time of thePla-

Rising will be =

t

C- [ /5 -1/5.6 minutes]- r

Formula(42)

and the Setting = 1b+ [fs-16minutes]+ r8 1/5-15.6
Formula(43)

For example .Calculate the Rising and Setting ofthe fixed star Sirius

for Peking on the 4May 1879.

m

l= 78 , a = + 39 °55 '; according to the NauticalAlmanac for 1879

page 333 a' = 6h40m, d = -16 ° 33 ′ and according topage 75 t= 2448m

"Therefore 1.0,164 = 1,73 ; a '- t' = 63-248 - 0765 and 6 = 6440″-2h4ym_m_= 6-28-=

3h5qm P.M.

Further, according to table (34) +5 = 5h3m, hence 156 = 5:

and finally the mean local time of Sirius

t
m

= 0,8 ; r= 3m

Riving 3h52"- 5hqm_ 3″ = 10h44m A.M.May 41879 Calendar Style

Setting 3452m+ shqm+ 3m= 8hsy+ 3m= 8hgym P.M. May 4 1879 Calendar Style.

16. Eclipses of the Moon and the Sun.

An eclipse is the concealment or obscuration of the disc ofthe

an interception of the sun's rays.sun or moon

and the sun

by

Asolar eclipse is caused by the passage of the moon between theearth

so as to conceal the sun from our view.

A tunar eclipse is caused by the passage of the moon through

the earth's shadow .

The limitnorth or south of the ecliptic, within which an eclipse must

or can occur is larger in the case of solar eclipses than in the case

of lunar eclipses.

A solar eclipse must occur, when the moon's latitude is smaller

than 1°24'; when the moon's latitude is between 1 ° 24′ and

1°35 ', then a solar eclipse can take place.

A lunar eclipse must take place, when the moon's latitude is smaller

than 52'; and when the moon's latitude lies between 52′and 1 °3,

then a lunar eclipse can occur.

As the inclination of the moon's orbit to the ecliptic is nea:nearly

5 °9', to the latitudes 1 ° 35' ', 1 ° 24 ', 1 ° 3 ′ and 52 ′ correspond respecti-

vely the longitudes of the moon or its distances from the node

17°51′, 15°44′, 11 °44′ and 9 °40 ′

The greatest number ofeclipses that can happen in a year is

five of the sun and two of the moon or four ofthe sun

seven :
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und three of the moon.

The least number is two, both of which mustbe of thesun.

The usual number is four, and it is rare to have more than six.

Solar eclipses do not actually occur as often as lunar eclipses at

any particular place, because the latter are always visible to an

entire hemisphere, the moon being really deprived ofthe sun's light

by the earth, whereas the former are only visible tothatpartof

the earth's surface covered by the moon's shadow or its penumbra,

the occulted body, the sun, being not deprived really of its light.

When the whole of the sun's or moon's dise is concealed; the

eclipse is said to be total; when only a part of it is concealed,

itis said to be partial.

In order to measure the extent of the eclipse, the apparent dia-

meters of the sun and moon are divided into twelve equal

parts, called digits. When the centres of the sun and moon coin-

cide, the eclipse is said to be central. A central lunar eclipse

must be always total, the diameter of the earth's shadow, where

the moon crosses it, being always at least more than troice as

great as the diameter of the moon; but a central solar eclipse

need not to be a total one , when the moon's shadow does not

reache the earth's surface, being too far from the latter. In this

case the solar eclipse is called annular.

moon

2

Asthe occurrence of eclipses depend upon the time oftheNew-

and Full-moon , distantfrom each other about half a month,

and from theposition ofthe moon's node- line, moving with

the earth around the sun and pointing (or what is the same:

the moon's node and the sun having the same longitude) to the

sun every 5-6 months, the intervals between the eclipses must

be either about half a month or about 5½½ months.

Eclipses of boththe sun and recur in nearly thesame or-

der, and at the same intervals, after the expiration of 18years and

10 or 11days, according as there may be 5 or 4 leap years in this

period. For, a lunation is about 29,53 days, and the time of a

revolution of the sun with respect to the node, 346, 62 days,

which periods are nearly in the ratio 19 to 223, so that 223 luna-

tions are almost equal to 19 revolutions ofthe sun with respect

to the node; the products 346,62.19 and 29,5 3.223 bring both

very nearly 6585½days or 18 solar years and 10 to 11 days.

This is called the cycle or period of eclipses. The eclipses, which occur

during one suchperiod being noted, subsequent eclipses may

easily be predicted ; as their order is the same, only they are

10 or 11 days later in the month and about 8 hours later in the day,

so that in one cycle eclipses may be visible, and in the next invi
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sible at a particular place . During this period of 18 years and 10 or 11days

there are generally 41 solar and 29 lunar eclipses. Thus for instance

alunar eclipse occurred January 6 1852 A.D. and 18years 11 days

later or on the 17 January 1870 it took place again.

The approximate time atwhich an eclipse will occur may be discovered

by help of the foregoing remarks . Their exact time can be calculated

only by help of the longitude and latitude (or rightascension anddecli-

nation) ofthe sun and moon, their hourly motion, andparallaxes, being

calculated for the opposition or conjunction either from the fundamen-

tal tables orbeing immediately taken from the Nautical Almanac.

For the calculation of the lunar eclipses we need the following elements,

which can be calculated either from the astronomical fundamental

tables of the sun and moon or can be taken from the NauticalAlmanac:

t the time of opposition, when the rightascension of the moon's and

sun's centre ,seen from the centre of the earth, differ 180° ;

the rightascension of the moon's centre at the time t ;

the moon's distance from the northpole at t; Pis equal90°-d,

A

P

P

α

a,

ν

ν

رد

when d the moon's declination;

the distance from the northpole of thatpoint on the heavenly

sphere, which is opposite to the sun ; 9 =

မှာ 180- (90-d₁) =

90°+ d,, when d, denotes the sun's declination ;

the hourly motion of the moon's rightascension A,, about

t, always positive ;

the hourly motion of the sun's rightascension about t, al-

wayspositive ;

the hourly motion of P;

the hourly motion of P, ';

the Equatorial horizontalparallax of the moon ;

p, the Equatorialhorizontalparallax of the sun ;

222 the true semidiameter of the moon;

127, the true semidiameter of the sun.

The formulas, by which we calculate the principal phases of a

lunar eclipse, if t, A, I, I,, a, a,, u, v,, p , p,, m and m,given,

are '.

12 being equal to

in its path BNX.

tgr

K

e

n =

=

ν -λ

(a-a) sinT

(T, -P)cos n

h = jinn
υ υ

supposing that K is the moon's hourly motion

The time M ofthe greatestoccultation or the middle ofthe eclipse
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The

M = t ± h (P- P)sin. n

quantity h (P -P)sin‚n ispositive, when the greatest occultation

takes place later than the opposition t, and negative, when earlier.

(cf. the following numerical example).

The semidiameter R of the earth's shadow, where the moon crosses it,

is

R =
·p +p, -m,

If 9 denotes the number of digits of occultation atany momentช

ง

', we get

and

е

cos u =

R+m -m.q

T = M ± h.e. tgu

Finally the maximum Q of occultation in digits or the

magnitude of the eclipse, is:

Q = // (R + m −6 n- e) .
ววา

At the beginning and end of the occultation 9 is equal to zero ; at

the beginning andend ofthe total occultation 9 is equal to 12.

In order to illustrate the method, we will calculate a lunar

eclipse, occurring June 22 1880.

==

To make this better understand Ihave drawn up the annexed

diagram. C represents the centre of the earth's shadow,

where the moon crosses it; CF= CF, CE= CS- R the radius

of the conic section, produced by a plane, drawn perpendicular

to the axis of the earth's shadow ; F&& represents a parallel circle,

F,CSa declination circle ; ByGND the apparentpath of the moon's

centre through the earth's shadow; n = B ŴE =NŶG.

The maximum ofoccultation will take place, when the moon's centre

is atN, supposing that CNis perpendicular to DB, because then

the moon's centre is nearest to the centre of the shadow.

CN= e ; P ; YCG =P,- P ; NÊy = u, the moon's centre being iny atthe

time T.

We take from the NauticalAlmanac for the year 1880page 399 the

following elements for our calculation.

t = 1h45m 2,6 the moment, when the moon's centre is atG

A = 18h 6m 16,5

P
≈ 90 ° - (− 2 3 ° 54,'′5)= 11 3 ′ 54,5

P =90°+23° 26'8 = 113 ° 26,8

a =+41'46 a₁ = +2,60 v = -3,92 v₁ = + 0,025

p = 61/31 р
= 0,15 m = 16,74 m, = 15,49

P- P

therefore v₁ - V = + 3,945 ; a - a, = + 38,86 , log. tg n = 9,04398 andv₁ - U

n = 6 ° 18,9 . Further P, P = -27,4, hence log. l = 1,43984 i logh

= 8,44533 ; log [k (P,-P)sin n] = 8,92919 , therefore h(P-P)sinne o'b85

= 57}.

·
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W

ซ

North

F

B

·West

777

From our diagram it follows, that the maximum ofoccultation in

our case happens after the opposition t at G,when the moon's

centre has passed G and has arrived atN, consequently 5,1po..

sitive andM = 1*̂ 45,0 +5,”] = 1″ 50,} = t+ h (P,−P)sin.n.
t+h(P-P)

R+ m =p +p₁ −m , + m = 62,43, and as62,43, and as for the beginning and the

end of the eclipse q equalo zero, il willbe cos.u =2+m ,therefore

u = 116 ° 10,1 and e.h.tgu = 1,562 = /̂ 33,7.

According to this, the firstcontactwith the shadows happens at

I = M- h.e- tg. u = 1 50,1 -14 33,7 -04 16,4 and the lastcontact at

T =M+h.e. tzu = 150","1 +1 33,7 = 3′23″,8 .2 ,

102

Atthe beginning ofthe total occultation ofthe moon,g is equal 12,

therefore cos u = +mm hom 1995 ; itfollowsA+m-tm itfollows u = 168°59,5 and

h.e. tg.ų = 0,$2495 × 150, therefore the beginning ofTotalphase T=

M-h.e.tqu = 150,1 -15,0 = 1^ 35,77 and the end of Totalphase

T=M + h.e. tgu = 1 ″ 5677 + 18,7% = 2′ 57 .

The Squantities viz :

m

First contactwith the Shadows

Beginning ofTotalPhase

Middle of the Eclipse

End of TotalPhase

lastcontactwith the Shadow

of
11.

1 35

50

2 3

3 -24

are expressed in Greenwich mean time ; in order tofind the corros

sponding mean local time ofany otherplace, whose longitude.

from Greenwich is I, we add I, when eastandsubtract(,

Vi.
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when westfrom Greenwich.

For instance forPeking is l = 7h46th east, therefore

Firstcontactwith the Shadows 1880 June 22 8¹ 2th P.M. Peking

Beginning of Total Phase

Middle of the Eclipse

End of Total Phase

Lastcontact with the Shadow

mean time

9 21 P.M. " " "

9 36P.M.
•

9 51P.M.

!! 10 P.M.

" ""

"

In comparing these results with the calculation ofthe Nautical

Almanac, we find small, insignificant differences, principally

due tothe neglect of small corrections, mentioned in the next

chapter, which deals with the Solar eclipses . This is a matter of

no importance, because the phenomenon itself is, in conse–

quence of the existence ofthe penumbra, not willdefined

and can not be observed exactly.

12

weThe
magnitude

Q of the eclipse
in digits

find by help of

theformula
Q = b (R(R+ m-

-e), equal
to 12,5 and in units

of the moon's
diameter

equal 135 = 1,04.

The moments
of the phases

of the lunar
eclipses

and their magni-

tude can be taken
immediately

, without
calculation

, from the

Nautical
Almanac

. Then it is only necessary
to add tothe mo_

ments
of the phases

, shown
in the Nautical

Almanac
the longi-

tude & -positive
, when east, negative

, when west- in order

togetthe local mean time of the place
for which

we wish to

prepare
a Calendar

.

The Polar eclipses at any particularplace.

The
·peculiar circumstances of a solar eclipse for any particular

place mustbe especially calculated and can not be taken

directly from theNauticalAlmanat. •

For this reason Iwill explain here a short method of cal-

culating it.

plane,Conceive the whole phenomenon to beprojected over a,

having thesame distance from the earth's centre as the

moon's, andperpendicular to the straightline between the

sum and earth's centres at the time ofthe conjunction t

exhibited in the Nautical Almanac . Let Nbe thepoint, at

which this straight line meets ourplane ofprojection;

the moon's centre , seen from the earth's centre, maybeatL

and the sun's centre, seen from any particularplaceon

the earth's surface, whoselatitude is g and longitudeд
!
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West

X

from Greenwich, may appear on our plane ofprojection at

thepointK. Moreover let NX be apart ofa parallelcircle

(paralleltothe equator), drawn through N, andNY per-

pendicular to NX, a declination circle.

I

"Then theparticular circumstances of the eclipse will depend

upon the angular distance Kh = & between thepoints Kand

L, and, when we determine I for each hour ofthephenomenon,

we are able to calculate the moment, when I is a minimum

or the time of greatestoccultation; and also the moments, when

I is equal to the sum of the apparent semidiameters of the

sun and moon or the moments of the beginning and end of

the eclipse.

y

Thepoint L can be determined by two rectangular coordi

nates x and in relation to the two axes NYandNX

and the starting pointN; and in like manner theposition

ofK byhelp of two coordinates X and Y in relation to the

same axes. Thus we receive :

J² = (x −X)² + (y −

- -

-y)²

and we have to calculate x, y , X and Y for each hour be-

fore and after the conjunction t.

If

a,

d

d,

p

denotes the moon's rightascension

" sun's

" "/ moon's declination

"" sun's

"

"

"1

"

equatorial horizontalparallax ofthe moog...

" "

hour angle ofthe sun

"
Jun
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g denotes the geographical latitude oftheplace on the earth's surface,

for whichthe eclipse shallbe calculated

longitude ofthisplace,from Greenwich,
l " "

the unknown, required quantities x,y:

ced by the following formulas :

X and Y can be dedu-

X
(a - a), cos d

y

d- d, + sin.s”, sind,

2 cord,

X = (p-p₁) cosg sin t

2

Y = (p-p₁)sing.cord, −(p-p,)cosg.sind, cost,

This short method ofcalculating a solar eclipse for anypar

ticular place I will illustrate by calculating the solar

eclipse, which happened on the 6 June 1872 at Peking,

making use of the elements, exhibited in the Nautical

Almanac for 1872 pag. 431.

x, x, y, Y Ihave calculated for the time t = 15h27,14 of

conjunction and besides this for two hours before 15427774

and two hours afterwards.

Grenwichmean time 1872 June5

Hourly motion ofa is = 32′19,1,

Hourlymotion of a = 2'34,4, therefore

16′113²25/114|146 27,4156 274| 16° 2774 | 17 27,4

thehourly motion ofa -a, 21784,4 and a- a, = -35688-1784,4

d =

3 0,0 +1784,4 +3568,3

+22° 46′3 +22′ se¦3 +22° 58') )+ 23° 4′3 +23° 10′3

log. (a - a ) -3,55252, 3, 25149

log.cosd

log.x

=

=

= 3,517283,21593

|3,25149 3,55R52

2,963809,963479,964.76 9,96444

3291
--1644″

3,21 529 3,51599

+1642 + 328/

"/

"

Atthe conjunction 15′27,4 is dad, = +10 32,8 + 1032,3 + 1032, 8 +1032 ,8 + 1032,8

Yourlymotion of(d-d,)equal 345,0, hence - 690,0-345,0 0,0 + 345,0 + 690,0

A-A,for the moments13 ^274,14*27% etc. ◄ + 342,8 + 687,8 + 1032,8 + 1397, 8+ 172 2,8

+ 11,0 + 2,8 0,0 + 2,3 + 11,0

+354 + 691 " + 1033 ^ + 1 3 8 8 " + 1734″

·
sin s "sind¡X2

Greenwich mean time

Longitude of Peking

136 27,4 14′ 27,4 15′ 2774 16′ 2774 177.2574

+7 45,9 7 45,9||| 7 45,9 ||| 7 45,9 7 45,9
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therefore Peking.
mean time

Equation oftime

Peking apparenttime

Hour - angle t

t, in are

d,

д

p-p, =54′30,4 – 8,8 =

log.sint,

972

0°21 13,3 22 ″ 13,3 23 13,73 0 13,3
| 22° | ´

+ 1,6 +1,6 +1,6 + 1,6

21 14,922 14,9 23 14,90 14,91

-

4

1 13,3

732

+16

14,9

-2 45,1 -1 45,1 ·D 45,1+ 0 14,941 14,9

|-41° , 6,5 -26° 16,5| − 18 ° 16,5 + 3″ ×3, 's + 18 ° 42's

+22° 40's │+22° 40's +22°41'1 +22 ° ÷ 1/4 +22°"*41,6

+39°55,6

3870
"

9,81933 9,646099,2911 8. 8,812 90 | 9, 50654

3,39933
3,399 33 3,39933 3,39933 3, 399 33

3,21866 3,04542, 2,69051m 2,21203 | 2,90587

log.(p-p₁)cosglog:(p- p.)

log.X

log cast,

logsind,

log(p-p)cosg

9,586039, 58672

3,399 33 3,39933

9,53621 9,58630 9,58636

3,39933 3,39933 3,39933

9,87598 9,98264 | 9,99153 | 9,99909 | 9,97638

log[(p-p,)cosgsind, cost,]

log cood,

log.(pop )sing

log[(p-p,)sing cord,]

(p -p,)sing cord,

~(p-p,)cosg sind,cost,

2,86131 2,93809 2,97707 2,98472 | 2,96207

9,96507 | 9,96505| 9,96503| 9,96502 | 9,96500

3,32786 3,32186

3,28693 3,2 8691

3,32186 3,321863, 32, 186

3,28687 3,28688||3,28686

+1936,1 +1936,0 +1935,9 +1935,9 +19 35,8

-
948,6 -965,4 916,4

+970 +1019

-
726,6 867,1- -

y +1210 +1069 +987

+ 354 + 691 +1033 +1381 +1734

X -1655 -1110 490 + 163 +805

-3291 -1644 + 3281

log.(x-X)

log(y-y)

(x- x)²

(7-4)2

вод де

3,2437 , 2, 72754,

2,93248, 2,57749,

|267 64 0 0 285150

732750 142880

0 +1642

2,69020 3,16997 3,39375

1,662762,613 84 | 2,85432

240110 2187400 6130600

2116 1689205112
30

6,53265 | 5,63147 |5,38 42 2 | 6, 37223 | 6, 82 219

From this calculation weget Table (50):

Peking

mean

21222

time
2

differences

1846 "
-1192

22,222 654 -162

23,222
492

+1043

0,222
1535

+1042

1,222
2577

"4
The moon's semidiameter was 14' 54,9 , that ofthe sun 15'47,

therefore atthe beginning and end of the eclipse the value of

D = 15′47, 4 + 14 ′ 54,9 = 1842,"″3 .
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b.

m

んBy way
ofan easy interpolation

wefind, that according
to table(50),

the value
d = 1842,3 happened

twice
,at 21,22

and 0,52 ; there~

fore the beginning

ofthe eclipse
at Peking

1872 June 6 9h13mA.M.

Peking
mean

time and the end of the eclipse
of 31thP.M.Peking

mean
time

,1872 June
6.

The moment
of the greatest

occultation

or the middle
ofthe eclipse

,

when
I is a minimum

, can not be calculated
directly

by help

of the table (50
). For this purpose

we use the values
of x-X and

y- y :

Peking

21,222

mean time

Table (51)

.856

"

x-X Differences y-y differencesу-у

-1636 ″
"

+1102 "
+478

22,222

-
534

-378

+1024
4424

23,222 + 490 + 46

+989 +365

0,222 +1479
+411

+ 997
+304

1,222 +2476 +415

2

Itis obvious thatbothquantities x - X and y-y,from whichd is

calculated by means of the formula d² = (x- X)²+ (y -Y) , are

naught between the moments 22,222 and 23, 222 and thatboth are

very small near 22,8, because, according to table (51):

ん

at

x- X

у- у

22,4

-147"

2278 2370

+58" +263″

-218 -133
48

(x−×)²
21609 3364 69169

(y- y)²

47524 17689 2304

9 : 69133 21053 71473

263 ″ 145' 267+

Avd = 145″ at22,8 lies very nearly in the middle between 263 ″

and 267 ", 263 " being nearly equal to 267", the smallestdi-

stance between the centres ofthe moon andsun is 145"and

the middle of the eclipse 22,3 or 1872 June 6 10 48thA.M.mean

Peking time.

that of
When m denotes the semidiameter of the moon and m,

the sun, the darkened part of the sun's diameter is m + m, - ,

therefore , if I = 145″ and m + m, = 1842 ", the darkenedpart of

the sun's diameter in maximo = 1842-145 = 1694 "and asthe sun's

diameter = 1895", the magnitude of the eclipse orthe maximum of

occultation is 1697 = 0,90, the diameter being one ; or10, & digits.

Thould the utmost exactitude is required, then thefollowing

1895
8
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modified calculations are to be made .

Instead of the moon's equatorial horizontal parallax p the

value p-t sinig is to be usedand instead of the moon's true semi_

diameter m, exhibited in the NauticalAlmanar, the value

m +(p~p,)sin1". m cos z, z being the zenithaldistance of the moon

and calculated by the equation cos 2 = sing sind + cosg rood casty

where ty is the moon's houre angle. Further, in calculating

X and Y must be used not thegeographical latitude of butthe

geocentrical latitude go,deducedfrom & bytheformula

tg.g, = 0,99335 tg.g.

д до

Since the correction ofp vir. to sing is in maximo only 12","that

ofm viz : (p -p,). m . sin1"cos 2 only is"and the difference between

9 and g, in maximo only 11,the influence of these corrections

upon thephases of the eclipse will seldom reach one ortwo minutes,

a quantity very inconsiderable, when we take into consideration

the want ofprecision, included in the observation ofthe pheno-

mena themselves.

The solar eclipse of the 6 June 1872 I observed myself at Peking

and obtained thefollowing results.

First contact or the commencement ofthe eclipse notobserved,the sun

being covered by clouds ز

An interior contact between the sun and moon did not occur;

Lastcontactor end ofthe eclipse of 30th P.M.

These observations harmonize very well withourwell with our calculations.

In conclusion Icompare in the following table the results

ofthe calculations, made bythe Chinese astronomicalBoard

(kin tien Kien and by myself.

Solar eclipse June 6 1872 A.D, Peking.

Calculated

by theChinese

by myself difference
astronomers

First contact '9و 30"A.M. 9′13"A.M. +17"

5A.M. 10 48A.M. +17

0 49 P.M.

Middle ofthe eclipse

Last contact 0 319.M. +18

The difference between these two calculations is only 17"and

nearly constantfor all threephases , thereforeprobablydue

partlytothe systematical errors of the old astronomical

fundamental tables, applied by the Chinese astronomers,

partly to carelessness or to imperfectness oftheir methods

ofcalculation.
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17. Chinese - European Calendarfrom

1624A.D. until 1921A.D.the
year

In concluding my

treatise on Chronology
I add the elements

of the Chinese and the corresponding
Gregorian

Calendar from

the year 1624 A.D. to 1921 A.D., beleiving that this table willbe

of use in finding the Gregorian
date (New Style), when the Chinese

date is given and vice versa.

The Chinese data viz . the names for each New Year's Day[i.e. their

place in the Chinese week ofsixty days; cf. the above mentioned table

(3)], further the duration ofthe Chinese months [29 or 30 days,

by the Chinese called resp. small orgreat months]and theposition

ofthe Chinese intercalary month [the intercalary month, having thesame

No asthe antecedent month is in our Calendar always under-

lined] are takenfrom the latest edition of the Wan Nion Shu"

or the Ten thousand years' Calendar.

〃

"

The duration of the Chinese months and the Chinese namesforeach

New Year's Day (called in our Calendar B)as shown in the Wan

Nien Phu", Ihave always examined andin some places corrected

byhelp of the Chinese name of the firstday ofeve
every month,also

given in the Wan Nien thu, as the intervalbetween thefirst

days oftwo successive months, determined by their names or

places inthe Chinese weekof60days[cf. table (3)], shouldbe

equal tothe given duration ofthe corresponding month.

Besides this, Ihave calculated by meansmeans ofthe astronomical

fundamentaltables, theNauticalAlmanac, Connaissance desTemps

andBerlinerAstronomisches Jahrbuch, about 500 Newmoon days

and compared the results with the WanNien Thu.

The Newmoon days or the firstdays of the months of the Wan NienThu

Ihave found wrong only in very few cases, mostly when theNew-

moon happened near midnight, because the error ofthe Newmoon's

time, determined by the Chinese astronomers, is, accordingtomy

calculations in comparing their results with the exactfigures

of the NauticalAlmanac) about 15minutes on an average,

so thatthefirstday of the Chinese morth becomes dubious,

when the Newmoon occurs near midnight.

Insome cases, ifin consequence of misprintor negligence there

was in my copy of the Wan Nien Shu a contradictionbetween

the duration ofthe months and the names of theirfirstdays,

Ihave brought them both into accordance by means of astro-

nomical calculations.

To illustrate these remarks I annex the following examples.
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Newmoon's Times, according Newmoon's days

to
my

calculation

MeanPekingtime

1642 January30 yh 21mP.M.

1643February 18 11 34 P.M.

1842 January 12 0 8 A.M.

1849 Sptbr. 16 11 48 P.M.

1856 Nubr. 27 11 41 P.M.

1861 Nubr. 2 11 49 P.M.

1866 May 14 10 44 P.M.

1869 May 11 11 53 P.M.

1880 Nubr. 2 11 41 P.M.

1914 Nobr. 17 11 39 P.M.

according tothe

Wan NienShu

Tables, used by myself

January 30 European tables ofSun andMoon, editedabout17901.0.

February 19

"

"

"1

"

"

January 12 NervestEuropean tables ofSun andMoon

Sptbr. 16

Повр. 27

Nobr.

" "

〃

""
3

"

Магу
14

13

"1

Kay

"

Avbr. 3
"

Nubr.

"

17 Europeantables ofSun andMoon,edited1790A.B.

our
Calendar

The Chinese year 1642 Jan. 30-1643Febr. 19 has the extraordinary number

of385days, whilst the Chinese leapyears mostly contain 3 84, some-

times 383 days, because the mean duration is 13. 29, 5 3 0 6= 3 8 3,90

days .During the long period of298 years,
years, embraced

by

only
this

year, 1642-1643 contain's 385 days and that is due to

an error in the calculation, as shown by our comparative table, the

interval between the exactdeterminedNewmoon's days January 30

1642 and Febr. 18 1643 being only 384 days.

On January 12 1842 there is in the Wan tien Thu acontradiction

between the duration and thefirst days of the months and Ihave, in

accordance with astronomical calculations and with the names ofthe

firstdays in the WanNien Shu adopted January 12 asfirst day of the

month in lieu of January 11th.

Though the Newmoons of1849 Sptbr.16 and 1856 Nubr. 27 happened

very near midnight, the dates of the WanNien thu are correct.

TheNewmoon 1861Nutr. 2 the Chinese have, in consequence of

inaccurate calculation, transferred to the next day Nobr. 3.

In theAnglo- Chinese Calendar Manual by W. Fr. Mayers Esq.

the 15thMay 1866 is erroneously adopted as thefirst dayof the

th month, according to the Chinese names ofthefirstdays of

the 3 and 4th months, shown in the Wan Nien Shu, I have adopted

the 14thMay, because this date agrees with the exact astrono-

mical calculation and the durations of the corresponding

months of the Wan Nien Thu, these durations contradisting

in this book the names of the firstdays of the months.

4

Further Mr. Mayers has in his Calendar adopted the 12May

1869 as thefirst day ofthe 4th month, instead ofthe 11 May,

though in the Wan Nien thu there is no contradiction andMay 11

is really a Newmoon'sday.

Dr. Fritsche On Chronology
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In regard to the Newmoon 1914 Nobr. 17 Iremark,thatthe duration

ofthe months in the Wan Nien Shu gives Nobr. 18, but thefirstdays

names give Nobr.17.

Ihavefurther to mention an importantcorrection ofthe Wan Nien Thu,

Ihave made on all Gregorian dates after January 26 1884 A.D.

According tothe WanNien Shu the XIIth month of the 9thyear

ofthe Emperor Kuang -hi (1883 A.D.) has 29 days and the latter

year only 353 days, so that the following Chinese Newyears days

would be January 27 1884 A.D., Fbr. 14 1885 A.D. etc..

Fbr. 1 1921 A.D.

This however must be a misprint ofthe WanNien Sha. For,themean

duration of a Chinese common year is 12.29,5306= 354,37

days,therefore a year of 353 days is notadmissable; further,

accordingtomy calculations Jan. 271884 andFbr. 7 19214.8.

are notNewmoon's days, butJan. 28 1884 andFlr . 8 1921A.X.

the Newmoon's hour notbeing near midnightbut near noon,

any doubt;
so thatabout the Newmoon's date there can not be

andfinally there is in the WanNien Shu a contradiction,

the first month of the 10thyear ofKuanghü consisting,accor-

ding tothe duration ofthis month, of 30 days and according

to the names of thefirst days ofthe first and secondmonth,

of 31 days, a result, which can not take place, as the Chinese

monthcan only have 29or 30 days . For these reasons y

have adopted as Chinese Newyear's days 1884 Jan.28,

1885Fbr.15 1921Fbr. 8.

This error ofthe Wan Nien Shu has been transferred to the

Anglo-Chinese Calendarfrom 1880 A.D. to 1891 A.D. by G.M.

H. Playfair Esq., wherein , therefore all dates afterJanuary

26 1884A.D. are wrong.

The intercalary month of the Chinese Calendar does not

attimes agree with exactcalculations. Thusfor instance

the Chinese astronomers have adopted the lunation 185!

Sptbr. 25 - Octbr. 24 as intercalary month,whilstthecalculation

gives 1852 March 21- Apr. 19 ; likewise the lunation /88/Agot.

intercalary25- Spter23 is according tothe Wan Wien Shu an

month, whilst itshould be, according to the generalrule1881

Yptbr. 23 - Octbr. 23 , In thefollowing Chinese - European Calendar

"denotes the European (Christian or Foreign) year

в
с
о
л
о
в

"/

"

-

the No of the Chinese cycle of 60 years

the year ofthe cycle c of60 years

" "
"1 ofthe Chinese Emperor

" the Chinese Lunar cycle,

"

II.

A.D.

the Chinese name andplace ofthe Chinese Vervyear's day in the cycle

III denote the date of the Gregorian Calendar, corresponding to the firstday

oftheChinese Ith #thete, month andduration ofeach Chinese month ;

I denotes the annual sum ofday of the Chinese year.
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15.

18. Chronolo
gical

Table

of the

Chinese Dynasties and Emperors

and the year of the commencement oftheir reign..

[Tdenotes theyear of the Christian era, & the Chinne sexagesimal

cycle,ytheyear inthis cycle corresponding to the emperor'sfirstyear].

太昊

TheLegendary Period.

Dynast
ic Title

Fai-hao

Ki Yen- ti

Personal Name3.C.

伏義氏、Fu -hi- shin}

庖羲

Pao- ki-01

12852

As the then - nung=# 2737

"
All orLish - shan-

được Hoang đi
Yu-nai -

V

$ orHien-yüan-

32697

少1
77 Shao-has Kien-tien- " 2597 1 41

顓頊
Chuan -hu

帝寧

帝墊

Ti- k'u

Ti- chih

Juny- ti-yoo

高陽 Kao-yang

Kao-sin

-- "1
2513 3

"
2435 4

23

23665 32

Yu-ti-shun

Ma Tuo- lang-

Yu-zu-

"1
23575

41

12255 | 7 2

DynasticTitle

IRL The Kia Dynasty

大禹 The great yǔ

后啟

MP

后 相

GR

a
l
t

少康

Hou- tri

Pai-Rang

Chung-Kang

Hou-siang

Commencement of

interregnumof

fourtyyears by

How- i and

Pin cho

Shao- Kang

ھچکاج

DynasticTitle

2205 8 15 } Hou- ch'u

21978 21
tth Hou-havi

2/8 8 8 后芒 You- many

2159 sy K Hou -i

2146 912 不降 Pu - keung

B Hou-Kiung

F Hou- Kin

9/18 9 40 3L

20791019

K'ung-Kia

BA Hou- Kao

BAZ Hou-fa

19. Kish-Kusi

B.Y

2057 1047

2040 70 58

2014 11 24

1995 11 42

980.1158

1921125
7

1879| 13 | 39|

184814 10

18377427

1313 14 40

W



76.

Dynastic Title

B..

ÀRPBK TheShang(also calledtheYin)Dynasty

T

ھچکوج

Dynastic Title *

成湯
135 Ching-tang

太甲 Tai-Kia

ikT Wu -ting

★

1766 15 32 Nan - King 1433815

1753 15 45 M Yang-Kia 1408 |21|30

17201618

Pai-King
169116471691 1647 )

Pan - King 1401 21 37

Siao- sin 1373 225

太戊

1562 18 56

Tết

Zto Wu- yi

租车 Tsu -sin
1506 1952 KT Pui-ting

沃 甲
Wu -Kia 1490 2081 2

Ti-yi

祖丁 14652033 Chou-sin

小 Siao-Kia

32 Yung- ki

At Pai-wu

仲丁

外士

Chung -ting

Wai-jên

Hoa tan địa
Ho- tan - Kia

12 Tou-yi

16371741

1549 199

1924

TH

Kông đúng 12192439Ị ting1834 19 24 BT

1525 1933

1666 17 12 11 2 Siao- yi

1352 2226

16491789 I Wu- ting
1324 22 54

Tru-
King 12652353

Tsu- kia 1258 23 60

Lin - sin 122524 33

1198 24 60

1194 25 4

1191 25 y

1154254
4

周紀

武王

Wu -
wang

Tsu- ting 1465/20/33

The Semi Historical and Historical Period

JE The Chou Dynasty

1122 2016 E Siang -wang

у

34

孝
夷

宣
| Ching-

AT I Chao-

*
Mu

#1 Kung-

-

1 yi

Hiao-

Yi

Li
-

-

| Luan-

Hist.Period

4 | Yu- wang

+ | Ping-

to | Huan-

I Chuang-

14 1 Hi-

" 11 15 26 23

Kang-

" 10782660
E

"
105227 26

K'ing -

Kuang-

Ting-

" 6/8 3440

"

612 34 46

60634 52

- "
10012817 簡

Kien-
585 35 13

94629 12 Ling-

"
571 35 27

"
934 29 24 King-

4 544 35 54.

" 909 29 49
King-

"
51936 19

89430 4
元 Yuan-

475 37 3

4
8783020thông-ting-

827 31 11

"
468 37 10

Kao-
" 440 37 38

781 3157

" 77032 8

An-

Lieh-

"

"/

425 37 53

40/38 17

3753843

"
719 3959 顯

Hien- " 368 38 50

り
6963322 Shin-tring-

32039 38

〃 68/3337 Nan- " 3/4 39 44

Hoei- "

6763342 Tung- chou- Kun | 255| 40 | 43

Wer-lich- 4



77.

TJynastic Fille

Chuo-nang- wang

The Tin Dynasty

|B.C. | C | Y Vynastir Title y

Prince thing 246 40 52

"

Trin-shih-houng - ti 221 | 41 | 17

# huung - sang-
Erh-shih-hoang- ti |2094129.

2554043 IK王政

2504042

|2 49|40| 49|

182 The Former Han Dynasty

[In this aged later dynasties, the emperors often changed the style during

their reigns, untilthe usage was dropped by the Ming dynasty]

Dynastic Title

or Miao-hao

Tai Tsu or Kao-Пи

hoang ti

Hiao Huei-ti

Style ofReign

or Nien- hao 年號 5

B.C.

206 4132太相高

孝惠帝

Kao-hou

Lü-shih 3

孝文帝

Xiao Wîn-ti

後元 Hou-yuan

1 景帝
"

King-ti

武帝

Wu- ti

π
元光

〃

1 昭帝

Chao- ti"

tả chung gian

WFC Hou- yuan

Kien-yuan

194|41|44

187 4151

1794159

163 42 15

|156 4222

|149 |4229

1434235

1404238

Yuan -Kuang 134 42 44

#

11

〃 --

- shuo 128 42 50

-

FM Pai-chi

征和

shou 1224256

8∞

ting 116 43 2

fing 110 43 8

Pien-han

Fai-shih

WE Ching- hokhông họ

Hou -yuan

104 43 14

10043 18

9643 22

924326

88433
0

* Shih -yuan 86 43 32始元

元鳳

元平

Yuan-fing 80 43 38

* Yuan -ping | 24 |43 | 44



78.

Dynaptic Title

or Miao - hao 廟號

Hiao Süan- ti

Style ofReign

or Nien -hao 年號 3.

本始 Pin- thih

Date地節

元

Ti- trick

A Yuan-Kang

Then-tsio

Wu- fêng

་

у

734345

694349

654353

6143157

57/
441

1 Wu- fing

甘露 kan_lu 5344 $

Huang- lung
49 44, 9

1 元帝

"1
Yuan-ti A

Chu-yuan
48 4410

Yung - Kuang
43 4415

38 4420

334425

1 成帝 Ching-ti

Ăn giao thông ti

*

HB Kien - chao

King-ning

Kien -shik

gu & Ho - ping

PAHA Yang-shuo

鴻嘉

*

đúng kia

Yung-shih

π Yuan-yen

綏和
Sui- ho

1 哀帝
Ai- ti Kien-ping

元壽 Yuan- shou

πth Yuan -shih

居攝
Ka-she

初始
Chu-shih

1 平帝 Ping-ti

Ju- iz-
ying

Wang-mang,theusurper th§Shih-kien -kuo

孺子嬰

1.#

淮陽王
Hoai-yang- wang.

किऐ Ti-hüan

324426

28 44
30

24 44 34

204438

16 4442

12 44 46

84450

6 44 52

2 44 56

A.D.

14458

6453

8455

9456

天 鳳 Tien-fing
14 45 11

地皇

Ti hoảng

20 45 17

2345 20

tat $ Kuang- wa - ti

* The LaterHan Dynasty

Kien-wu 254522

tro chung gian

564553

光明帝
Hias Ming-ti * Yung- ping

584555

Chang-ti

Kien - ch'u 764643

Ik Yuan- ho
84462

1

#章和 Chang- he

874624



79.

Style ofReign Г

廟號 orVien-hao 3

ZynasticTitle

Hiao- Ho -ti

or Miao-huo

孝和帝

1殤帝 W
Shang- ti

1 安帝 " An- li

1順帝 " Shun-ti

永元 yung -yhan

Yuan-hing

34 & Yen - wing

* Yung-chu

AAD Yuan -du

* Yung-ning

建光 Kien-Kuung

* You- Kuang

* Yung-Kien

1 улогу - кім

уногу -то

A.D.

هو

y

4626

105 146 72

106 46 43

107 46 44

114 4651

120 46 57

121 46 58

122 4659

126 47 3

13247 9

1364713

+ Han - ngan 142 47 19

Kien -Kang 144 4721

"1

Chung- ti

Chih- ti

Huan - ti

Yung- kia 145 47 22

146 47 23

147 47 24

150 47 27

151 47 28

153147 30

174

|質帝

1桓帝

"

【靈帝 Ling- ti

Là điện t

A Pen- ch'u

·Kien ho

#04 Ho - ping

Yuan- Kia

yung- hing

Yung shou

Yin- hi*

155 47 32

158 47 35

* Yung- Kang 167 47 44

平

延
永
建
熹

Kien-
ning

#F Hi-ping

光和 Kuang - ho

top Chung tơng

* Thu pling

If Hing-ping

Kien- an

161 47 45

172 47 49

178 47 SS

184 48

190 48

1

194 48 11

196 48 13

His Yen-Kang 1220148137Epoch of theThree
Kingdoms.

BBL ITheMinor Han Dynasty

Chao- lich- ti

後生
Hou- chu

章武 hung-
- wu

LEHE Kien- hing

WEWE Yen -hi

-
King -you

2244338

223 48 40

23848 55

25849 15

Kyon hing | 263 | 49 |20

-



80.

DynasticTitle

or Miao -hao

Style ofReign

廟號
orNien -hao 年號

文帝
Wên- ti

明帝 Ming -ti

廢帝
Fei-ti

少帝
Shao - ti

元帝
Yuan-ti

If thing - yuan

Kan- lu

King-yuan

142 II The Wei Dynasty

đơn Hoang chu

* Tai - ho

the Tring-lung

AP King- ch'u

11th Ching - skil

Kia-ping,

-

4.D.
у

22048 37

227 48 44

23348
50

237 48 54

240 48.57

24949
6

254 49 11

25649 13

2604917

A Hien - hi
26449 21

£42 II TheWu Dynasty

* Ta-ti 黃武 Hoang - wu 22248139

đi ề Hoang dung 2294846

23248 49

2384855

A Fei-ti

太平@
p
p
st
h
e

景帝 King-ti

嘉禾 Kia - ho

Chih- wu

A Tai-yuan 251 498

Shen-fing 252 499

Kien- hing 252 499

Wu - feng 254|49| 11

Fai-
ping

Yung

|256 | 49| 13

- an 258 4915

末帝 Mo- ti
• Yuan-hing 264 4921

Kan- lu 2654922

建衡

Là

Wu- ti

Pao -
ting

Kien- heng 269 4926

Feng-heang 272| 49|29

Fien - tich

Fien- si

£22 Pien- Ki

275 49 32

The Western Toin Dynasty.

Pai-shih

Hien-ning
Hien- ning

Fai-Kang

AR Fai-hi

始
康
熙

H
K

7
2
H
K
,
H
I
K
E

276| 49| 33

2774934

|265 | 49| 22

2754932

2804937

290|49|47

2664923



Dynastic Title

for Miao hao 廟號

惠帝 Huai-ti
永熙

Style ofReign

or Nien -huo

The Yuny- hi

81.

5

4.8.
y

* Yung-ping

Fu Yuan - Kang

290 49 47

291 49 48

291 49 48

* Yung -K'ang
300 49 Sy

*
Yung- ning

301 4958

* Pai- an 302 49 59

Yung-hing
30450 /

306 50 3

307 50 4

|
3135010

懷帝 Huai-ti

愍帝 Min - ti

元帝
Yuan-ti

太興

明帝
Ming- ti

成帝

thống ti

康帝

康
穆
哀
帝
簡
孝
安

A

Kang-ti

穆帝 Mu- ti

哀帝 Ai-ti

Ti-yi

1 Kien-wên-ti

Hiao - wu-ti

安帝
An- ti

恭帝# Kung-ti

Hien- ngan

Ning- Kang

Pai-yuan

隆安 Zung- an

Yuan hing

VI Lung.
- an

36651 3

371 51 8

37351 10

376 51 13

397 51 34

40251 39

402 51 39

+ Ta -
hiang 402 51 39

Ju Yuan- hing
403 $140

Yi-hi
405 51 42

Fe Yuan- hi

Epoch ofDivision between North and South.

4195156

永和 yung- ho

Lung- ho

**

CIRE "Kuang-hi

* Yung- Kin

Kien - hing

The Eastern Tin Dynasty

Kien - Iu

Fai-
hing

Yung - ch'ang

Pai- ning
*

Hien - ho

Hien-Kang

Kien-yüan

317

31850 15

3225019

3235020

32650 23

3355032

343 50 40

34550 42

# Thing -ping 354 50 54

Hing-ning

Pai-ho

362 50 59

36350 60



82.

JynasticTitle

or Miao-huo

Wu-ti

* pm ₤ Ying -yang -wang

Win -ti

tiyle of Reign

31 Nie. hao

TheLiu Sung dynasty

AAD Yung- ch'u

37 King-ping

y

4205157

423 51 60

明帝

主 昱

順帝

高
武
鬱

H
E
H
E

King- ho

元嘉
Yuan-Kia 424 52 1

Hiao-wou - ti
Hiao - Kien 454 52 31

大 明 Ja- miny
457 52 34

* Yung-kuang
465 52 42

465 52 42

kh 46552 42

472 52 4,9
元
昇

4735250

477 52 54

Fei-ti

Ming- ti

Chu - yu

Shun- ti

Kao - ti

Wu - ti

** E Yu- lin - wang

£ Hai-ling-wang

Ming-ti明帝

和帝
Ho - ti

Tung- hun-hou

Fai-shih

豫 Tai- yu
Пай- уй

Yuan - haci

BA Thing- ming

* The Ts'i dynasty

Kien-yuan

Yung-ming

B & Lung- chang

Yen- hing

建元

AH明

47952
56

483526
0

494 53 1

34
494 53 11

建武
Kien wu 494 53 1/

498531
5

499531
6

Chung- hing

150153] 18

永泰 yung - tai

* Yung-yuan

## The Liang dynasty

武帝
Wanti

Kien - wên-ti

# 1 Yu-chang- wang

敬帝

Hiao-yuan-ti

Chen -yang-hou

King- ti

天監

通

大通

Pien-Kien

Plu -
tung

502153119

52053 37

大同

太清

大寮

T'ai-tring

Ja-
pao

ga tung
-

i kia chung tại tầng 5293346
·

Ta tung

A là chung ta rung 540 54

52753 44

53553 52

3

54754

55054

4

7

天正

A

Dien- chiny 551 54

Ching -sheng 552 54

8

9

Pien-ching
55554

12

紹泰
Shao- tai

55554 12

太平 Pai-ping

\556| $4 | 13



Jynastic Title

or Miao -has

廟號

Style ofReign

orNiem-has

Bo keo The Chiến Dynasty

* Yung-ting

天
Pien-kia

KM Fien-Kung

武帝 Wu-ti

文帝 Wên- ti

伯 宗 вки- ро-тоногд *

宣帝

後主 Hou - chu

Luan -ti

44$ Tao-wu-ti

A Ming-yuan -ti

Pai-wu- ti

Nan-ngan-wang

tình yêu chương ti

Kuang- Fa

★ Ta - Kien

Chik -12

Đặng thêm ming

نک

9.

|55754

560 54 17

|566 54 2 3

TheNorthern Wei dynasty

Ting-kno

Ê tô hoảng chim

KM Tien-hing

FWD Tien-tze

Kyung-hing

Shen -jui

Pai-chany

567 54 24

56954 2 6

5035440

587154144

386 5/23

3965133

398 51 35

404 51 41

40951 46

4/4 $) SI

4165153

Shih -Kuang
42452 1

Shin-Kia

延和 yen- ho

太延 Tai-yen

** Tai-ping

Chên-kun

I & Ching -ping

Ast thing-ping

Hing-

WIK Hing-Kuang

* Pai-an

428525

432529

43552 12

440 52 17

44052 17

45252 29

452 5229

an 45252 29

45452 31

45552 32

40+ Ho-ping
460 52 37

Hien-wên-ti

Đ Hoang chung

Hiao-win-ti
延興

永明

大和

* Pien- an

Yen - hing

A Ching-ming 4745253

Fai - ho
$4

466 52 43

467 52 44

4715248

4771521 54%



廟號

Dynastic Title
84.

宣武帝

or Miao - hao

Suan-wa-ti

Hiao-ming- ti

Hyle of Reign 1.9.

orNien - has

BPA King - ming

I

Г
y

A.D.

500 5317

Ching-shik 504532/

* Yung-ping sor 53 25

Yen- chang 512 5329

BRF Hi-ping 516 53 33

it Shen- kusi 5175334

Ching-Kuang 519 53 36

Hiao-chang 525 53 42

523
* Múc tải臨洮王

*

Lin - tao -
wang

Hiao
- chuang

- ti

5345

Kien-i
52853

45

* Yung - an
5285345

Keng- hing 529 5346

東海王 Tung-hai - wang Kien- ming 530 5347

節閔帝
Trich -min - ti #

Pu- tai 531 53 48

安定王 An-ting- wang Chung -hing 531 5348

孝武帝
Hiao- wu- ti

A Pai-chang 532 5349

Yung- hing 532 5349

* yung- hi

5325349

文帝
Win-ti

帝欽
Ti- t'in

恭帝 Kung- ti

Hias-tring-ti

The Western Wei dynasty

Kit Ta- lung 15355352

The Eastern Wei dynasty

552 54 9

|554| 54| 11

* Tien-ping 1534153151

Yuan -siang 53853 55*

to Hing- ho

Wu- ting

The Northern Tv'i dynasty

|539 | 53| 56

543 53 60

15501541 7

Trien-ming 560 54 17

Win-scan- ti Pien-pao

廢帝
Tei- ti 乾明

Ali Hino phao ti Ẻ Hoang Hien
560 54 17

Wu- ching-ti
Pai-ning

561 54 18

Suit Ho -tring 5625419

溫公 Wên-Kung Rin Tin tăng 565 54 22

Wu-ping

BM Lung- huu

5705427

1576154133



85.

Dynastic Title

or Miao-hao

1 An- ti-wang

幼主 Yu -chu

Style ofReign

or hien chao làđặc
510 у

*.d.

德昌 Te-chang 576 54 33

#孝 愍帝

明帝 Ming - ti

武帝
Wu-ti

Hiao-min-ti

** Ching- Kuang

The Northern Chou dynasty

ut

*

|5775434

557 54 14

Wu - ching
558 54 15

保定 Pao- ting 561 54 18

Tien - ho 566 54 23

建德 Kien tê 572 5429

宣帝
Lüan-ti

靜帝
Tsing- ti

大成

Juan- cheng

** Ta-ching

X Ta -siang

KA Ta - ting

The Sui Dynasty隋 紀

文帝
Wên- ti or

高祖 Kao- tsu ) 仁壽

Kai-houng

|581 |54| 38

581 5438

6015458

60555 2

5785435

57954 36

580 54 37

Jen - shou

煬帝

恭帝侑

恭帝侗

高
太
高

f
i
l
s
f
i
k
s

Yang-ti

Kung- ti-yu

"

唐紀

kao- tsu

Đài trung

Kao -
truny

x . Ju - yeh

義盛 J-ning

tổng
程泰

61755 14

Houng- tai 61855 15

The Jany Dynasty.

Wu-ti

Chin -Kuan

* Yung - huei

武德
61815515

62755 24

65055 47

Hien- ting 6565553

龍朔 6615558

麟德 66456

66656 3#

Lung- shuo

Lin- te

Trien-fêng

4 Toung- chang 668 56 5

Hien - hing
Hien - hêng

If Shang- youn

I-
fêng

67056

上元
67456 #

儀鳳 67656 13

6795616

隆

開発

Piao- lu

* Yung - lung 180 56 17

K'ai-yao

yung-shun

32 Hung -tao

681 36 18

6825019

6835620



86.

Dynastic Titie

or Miao - hao

chung trungĐể

Hồ睿宗 Yui trung

武后

廟號

Wu-hou, Empress Wu

Style ofReign

年號orNien-hao

The S2'-shing

Wên- ming

Hệ Kuang - Để

垂拱 hui-Kung

Yung -chang

Bai-ch'u

A.8.

68456 21

684 56 21

6845621

6855622

6855626

Chany - shou

延載 yen -

Ching-shing

6895626

Pien -show 690 56 27

* Ju -i 692 56 29

Yen - tra
i

692 56 29

6945631

695 56 32

天册

|

696 5633

通天

jish It 697 5634

6985635

Kiu- shih 700 56 37

萬歲

Pien-li?-wan-sui 695 56 32

Wan- sui- tung- timWan-sui- tung - Pien

Shen- Kung

Top Sheng- li

££ Ta - tru

& Chang- an

3
Chung-tsung(resumes the Shen - lung

睿宗 Yui- toung

Throne)

+ Hian-trung

宗 Yu- tsung

King- lungKing- lung

7+ King - yün

kt Tai - ki

LED Yen- ho

MAK K'ai-yuan

X
Fien

- pao

Chih- to

The Tien-yuan

En Shang-ylan

Pas- ying

Kuang- te.

** Yung- tai

Xπ Ta -li

701 56 38

70156 38

7055642

707 56 44

710 56 47

712 5649

712 5649

773 56
50

742 57 15

75657 33

7585735

760 57 37

762 5739

763 | 57|40

765 57 42

766 57 43

代宗
Tai-

tsuny

tôi về trung *

W Hing -yuan
784 58 1

Chen -yuan
785 58 2

Kien-chung
780 5757



87.

順宗

DynasticTitle

or Miao -hao

Shun - trung

Hien-

Style ofReign

viên chảoor

永貞жа

" L

順
憲
穆
敬
文
武

憲 1

穆 1
Mu- "

敬 King-
"

文 1 Wen- "1

武 ) Wu-
"

宣 ) Juan- 〃

懿
Yi-

"1

僖 】
Hi-

"

Chao-

-

Yung- chin

Yuan - ho

Chang-tring

Pao- li

* Fai-ho

開成 Kai-ching

45 Huei- ch'any

kp

成
昌
中

會
太
咸
乾

gai chung

thiếu tien tung

Tien-fu

Kuang- ming

* Chung-ho

* Kuang- to'i

Wên -te

龍紀 Kung - ki

A Ta-shun

King-fu

A.X.

~ y

805 5822

8065823

8215838

82558 42

827 584be

834 5853

8415858

847594

8605917

874 5931

880 5937

881 5938

8855942

8885945

889 5946

890 5947

景福
8925949

Trien- ning 894 59 51

光化 898 5955

yu

90159
58

60
904

tit Kuang-hua

* Tien fu

Kit Fien

*

-

Tien - yu

£14 Epoch oftheFive Dynasties.

ThePosteriorLiang Dynasty

HF K'ai-ping

Để k gián hua
-

A Chên -ming

Lung- te

WL II. The PosteriorTang Dynasty

1905 6012

190760

911 60

4

冒

915 60 12

9216018

tia Fai-tou

末帝
Mo- ti

莊宗 Phuong trung Fung-Kuang

明1

ing - trung
* Tien- ching

923160120

926 60 2 3

Chang-hing

関

廢帝

潞王

Min -ti

Fei-ti or

Lu -wang

Ying-shun

* Tring-

-tai

930 60 27

934 60 31

9 346031



88.

DynasticTitle

or Miao-hao

Style ofReign

廟號

orNien -hao
年號 Г

У
A.D.

後晉紀 III The PosteriorTsin dynasty

高祖

齊王

Kao- tsu

thu chung khi

or Bi-wang

天福
FF Fien-fu

93660
33

" 943 60 40

開運 Kai-yün
944 60 41

Wie IV The Posterior Han Dynasty

高祖 Kao -tsu 天福 Fien-fu
9476044

乾祐
Brien-yu 948 60 45

隱帝

太祖

世宗

#
L
S
H
E

太
世
恭

恭帝

Yin-ti

後周紀
A I The Posterior Chou Dynasty.

Pai- tsu

#42 The Sung dynasty.

15

廣順 Kuang-shun

顯德 Hien- to

"

1948 | 60| 45

951 | 60| 48

Shik- trung
954 60 51

Kung- ti

太祖
Fai- tsu 建隆

Kien - lung

乾德
Frien-te

12606057

1960160157

96360 60

開寶
Kai-pao

968 61

太宗 gái
trung

** Jai-ping-

興國 hing-Kuo
976 61 13

Yun
g
-hi

984 6/21

端拱
Tuan -

Kung 988 61 25

19123化

至道

Shun-hua

Chih - tao

|9906127

9956
132

真

998 6135

|1004 68| 41

trên trang

11 Yên - trung

HF Hien-ping

The King-to

Ấp

祥符

#2

a-chung-

}a

siang -fu

Tien-hi

Trien - hing

£ Fien -shing

Ming-tao

景祐 King -yu

π Pao -yuan

F

Kang- ting

Tring -li

21 Hoàng - gu

* Chih- ho

嘉祐 Kia - yu

100861 45

|1017| 61 | 54

1022 61 59

10236
060

1032 629

1034 62 11

1038 62 15

10406217

1041 6218

|1049 62 2 6

|105462 | 31

1056 62 33



89.

Style of Reign

orNien -has
廟號

14

Je

英宗

神 1
Shên -

Dynast
ic

Title

or Miao -huo

Yinga tsung

"

哲 】 the- "1

紹
Hệ

Ful Huei-

Chih- ping

Hi- ning

Yuan -ying

Ft Yuan- yu

*

"
建中

Г

A.D.

у

1064 6241

1068 62 45

1978 62 55

631986 3

Thao thông 10903 11

-

Yuan- fu

P Kien- chung-

靖國 }String-kuo

1098631
5

1101 63 18

t Chung - ning 1102 63 19

大觀 Ja-kuan
110763 84

Ching - ho

1111 6328

11186335

111963 36

Chung- ho

Suan- ho

* Tring-Kang 11/26/63143

The Southern Suny Dynasty

Kien - yen

Shao- king

紹
隆
乾 124 Lung- hing

Trien- tao

欽」
Ts'in-

高宗
Kao-

trung

#

Hiao- "

1127|63|44

1/316348

11636420

1165 64 22

Shun - hi 1/74 64 31

Kuang-
"1 The Shao-hi |1190 64 47

Ning-
り

嘉泰

Hi

120164 58

120565 2

1208 65 S

光
空

理 |
Li-

度 1

恭帝

Tu- 4

Kung- ti

度
恭
端
帝

帝
宗
昺

帝昺

RT Tring-yuan 1195 64 52

Kia- Fai

Kai-hi

Kia-ting

Pao-tring

BTE Shao- ting

1225 65 22

122865 25

Tuan-pring 1234 6531

Kia - hi

Shun
- yu

Jao- yu

12376534

124165 38

|1253 6550

Kai- tring 125965 56

King- ting 1260 65 57

Hien- shun 126566 2

Te- yu

BB King- yon

德祐

quản
trung

Ti-ping 祥興

12756612

12766613

Siang- hing | 1278 | 66 | 15



90.

tôi gai trung
"

"

điển Hiện trung

"

世租 中統Shi-tsu orKublai Chung- tung

Chih- yuan

Zynastic Title

or Miao -hao

太祖

廟號

FM The Yuan

Fai- tsu

-

Ting - trung

-

Style ofReign

on

or Nien- hao年號

Mongol Dynasty

pamed Temuchin orGenghis

Г

4.8.
у

/20665
3

|1229 6 5 2 6

1246 65 43

125, 65 48

1260 65 57

126466

Ogdai

Gayuk

Mangu

成宗
Ching- trung

or
元貞 Yuan- chen

12956632

武宗

仁宗

英宗#1

泰定

Temur

Wu- toung

Küllük

yen-Yên - toung

Ayuli Palpata

Ying- trung

Kotpala

Tai-
ting

Yessun Temur

大德
Ta -té 12976 34

or
至大 Chih- ta 130866

45

•r
皇慶 Hoang tương

1312 6649

延祐 Yen - yu
1314 66 5/

or
至治

Chih- chih 1321 66 58

or
泰定

Pai- ting 1324 67

致和
Chih - ho

132867 5

明宗Ba tôi không trung

- or
天曆

Fien- li 1329 67 6

Hosila

文帝
Wên-ti or

天歴
Pien -li 1330 67 y

ང
至順

1330 67

顺带 Shun- ti or 元統

Tuptemur

Toyon Temur 至元

Ki Fai- tru
祖

惠帝

S
I
K
I
K
I
R
I
K
H
E
I
S
I
K

太
惠
成
仁
宣
英
代
景
英
憲
孝
武
世

Huei- ti

thing - tou

Yên

至正

Chik- shun

Yuan - tung 1333 6710

Chih- yuan 1335 67 12

Chih - ching 1341 | 67 | 18

The Ming Dynasty

trung

luan trung-

Ying- trung

gái trung

King- ti

Ying - trung

(resumesgov.)

đien trung

Hiao-

Wu -

"1

#1

1 洪武

建文

****

E統

景泰

Hung- 1
- wu

Kien - wên

Yung- lo

Hùngchi

Süan- té

Không đảng

Kin
g
- tai

天順 Pien - shun

成化

3234

德

1 Shih- "

嘉靖

Ching -hua

Hung - chik

Ching - to

Kia- tsing

136. 67145

1399 6816

|1403| 68 | 20

1425 68 42

1426 68 43

|1436 6853

145069 У

14576914

14656922

1488 69 45

1506 79 3

1522 70 19



91.

Dynastic Title

or Miao-hae

Ми
trung

Itole ofReign

or Aien -hao廟號

穆宗

神 1 萬曆

" 泰昌

Hi - "

Shin-

Kuang-

"

Chuang-lich-ti

Lung- tring

Wan- li

Fai-chang

* Pien-tr'i

ĐT Trung - chên

★ TheTatting or Manchu dynasty

太祖高皇帝 Tai- tsu- kao

tato Tai trung niên

.D.

567711567 4

1573 7110

7620715
7

16217158

√6287215

Pien-ming 11616· 711 5 3

AH Jien trung 1027 72 4

h Chủng đế 630 12 13

**** Shih- tsu- chany thun-chih
16447221

Shing- tsu -jễn Kang- hi
|1662| 72 | 39

*** Shin - toung-hin

Kao- trung - shun

3 Yung-ching 1723 7340

$1 Trien-lung 1756| 73 53

Rồi

-

Yên trúng gi
Kia- tsing

宣宗成皇帝

穆宗毅皇帝

*** Suan-trung - cheng

* Wen-trung-hien

1 Mc trúng vi
Mu

J

The reigning Emperor |

*
Tao- Kuang

1796 7453

|182/\| 75| /8

Hien -feng 1851 75 48

155 Tung-chih 1862 75 59

Kuang- hű
(1885 rolle

The Fartar Dynasty

遼紀 The Lias Dynasty (Ki-tan Tartars)

A Pai-tsu 神冊

-

916 |60|13

天替
Pien- tran 9226019

天顯

Pien - hien 925 60 22

★ Tai- tsung
天顯

gien chien 925 60 22

會同 Hai từng

大同

世

程

11

Shih-

Ми

King-

Tel thông

Fien- lu
"1

- "
應

"
保宿

乾亨

"1

開泰

太平

興宗 động - trung 景:

重熙

道宗
Tao-

trung

咸雍

天禄

-

và tổng

Ying- li

Pao -
ning

Ts'ien - hing

Trung họ

Kai- tai

Fai-ping

King-fu

Chung -ki

Ting-ning

Hien- yung

968 41

9786115

983 6/20

1012 61 49

1020 6157

103162

103262 9.

10556213
2

1066 62 43

937 60 34

946 60 43

947 60 44

951 |60| 48



92.

DynasticTitle

or diao -hao 廟號

道宗
Tao - trung (contin)

大安 Ta-an

天祚 Fien - cha

乾統
Ts'ien-

tung

保大

西遼紀

Style of Reign 2.

orNon -hao

Ta-Kany

夀隆 hou- lung

Fien - tring

Pao - ta

The Western Liao Dynasty

4.8.
y

1074 62 5I

10836260

1092 639

1101|63 |18

11/063 27

1119 63136

德宗
Te-

trung

14 Yen-tring |1125|63 | 42

康國 Kang- kuo 112663 43

Kan-tien - hou
咸清 Hien- tsing 1136 6353

仁宗 Yên-
tsung 紹興

Shao- hing
1142 6359

承天 thing- tien Chung-fu 1154 64 1/

**
Mo - chu

天禧
Fien - hi

1168/64/25

The Kin dynasty (Nü-chen Tartara)

太祖

J'ai- tsu

收國
Shou - kuo 1115 53132

天輔

太宗 Pai-tsung 天會

熙宗 3đi
trúng 11

天眷

皇統

Hai-ling-wang 天德

貞元

正隆

章宗

# 宗
宗

Shih trung 大定

Chang- trung 明昌

承安

泰和

衛 王BE Wei-shao-wany
大安

崇慶

宣宗 Sean- truny 貞祐

興定

元光

哀宗
Ai-

truny
正大

*$ Mo -ti

RE
ES
E LIBRARY

OF THE

UNIVERS
ITY

OF

CALIFORNIA

Pien -fu

-

Fien- huei

Pien-t'uan

Hoang tụng 416368

Tien- té

-thêm
gian

Ching - lung

Ta-
ting

Ming -chang 11906447

Ching - an

Ta -an

Chung- tring 1212659

Thin -
yu

Hing - ting 1217 6514

Yuan- Kuang 122265 19

£ Fien-king

開
Kai- hing

Thing-chang 1234 65| 31

3

1118 63 35

gien hai 1123 63 40

11236340

113863 55

11

1149 64 6

1153 |64 | 10

1156 64 13

1161 6418

1196 64 53

Fai-ho
1201 6458

1209 65 6

121365 10

Ching -ta 1224 6521

|1252| 65|29

12336530
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