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PREFACE.

THIS work is the fruit of spare hours snatched from the last and busiest
years of a laborious life. It was completed a few months before my dear
Father’s death, and the greater part of it had received his careful revision.
The shape in which the book now appears is almost exactly that in which
it was left by him: but what further and final changes he would have
made, I cannot say. The duties of editing, which involved the verifying
of many calculations, have fallen almost wholly on my brother, J. G.
ButcHER, as being more competent for the task than myself. But editorial
care must at the best be a sorry substitute for the mind and eye of the
Author.

8. H. BUTCHER.
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INTRODUCTION.

ANY valuable works have been written from time to time, and especially in re-

cent years, on the Book of Common Prayer ; and there are few questions relating

either to the history of its compilation, the sources from which it was derived, or the
ationale of its various parts, that have ndt been investigated, and published in popular
treatises, so as to be easily accessible to all who desire to make themselves acquainted
with the subject. But there is one part of that Book which has been either wholly over-
looked, or but slightly touched on, by its recent expositors (*), and respecting which the
best sources of information are not readily accessible. I meanthat part which contains the
“Tables and Rules for the Moveable and Immoveable Feasts.”” The principles on which
these Tables and Rules of our Ecclesiastical Calendar are framed, and even some of the
technical terms employed in them, are, consequently, very imperfectly understood by
many who are acourately enough acquainted with the various Offices themselves, and
the Rubrics relating to their ministration. Wheatly, indeed, in his well-known work
on the Book of Common Prayer, devotes a portion of his first chapter to the explanation
of these Tables and Rules; but he does not discuss the subject with sufficient fulness or
accuracy to make it clearly understood by a reader who has no further knowledge of it
than what he can gather from those few pages. Now, as the subject is one about which
the Clergy, at least, as the professional expounders of our Prayer Book, may be expected
to possess some amount of information, I have endeavoured, in the following pages, to
supply it (*). It is not my purpose to write a complete treatise on the Ecolesiastical
Calendar. This would require a very large volume, and, moreover, would involve dis-
cussions which, however interesting in themselves, are not necessary for the main object
which I havein view : which is, to explain to the careful student of the Prayer Book the
principles on which this part of it is based, and to point out in a general way the ap-
plication of these principles to the construction of the Tables and Rules which it contains,
and to the solution of some of the various questions connected with the Ecclesiastical
reckoning of time. A fair acquaintance with Arithmetic on the part of the reader is,

B



2 INTRODUCTION.

of course, indispensable. Some knowledge of the rudiments of Astronomy I have also
presupposed ; and for the sake of those who are familiar with the simpler algebraical
operations, I have oocasionally given some of the more important formule in which the -
tabular details are concisely summed up (°).

(1). In Campion and Beamont’s very useful work, ¢ The Prayer Book Interleaved,” thero are some
valuable remarks on the Ecclesiastical Calendar, borrowed from a paper on the subject, by Professor De
Morgan, in the *Companion to the British Almanac’ for the year 1845. They are, however, suited only
for those who have already some acquaintance with the subject; and moreover, they relate exclusively to
that part of it which is specially connected with the determination of Easter.

(2). It has, indeed, been proposed by the English ¢¢ Ritual Commission,” and by the General Synod of
the Church of Ireland, to omit the three ¢ General Tables for finding the Dominical Letter, and the places
of the Golden Numbers in the Calendar,” as being unsuited, from their intricacy, to the ordinary reader.
Still, as these Tables are ratified by an English Act of Parliament (24 Geo. IL., ch. 23), and also by an
Irish Act (21 and 22 Geo. III., ch. 48), some acquaintance with their nature and structure may fairly be
required from the Clergy of both Churches. It may be added that even the remaining Tables and Rules,
which it is proposed to retain in the Prayer Book, demand a fuller and more detailed explanation than can
easily be obtained by an ordinary student.

(3). Some useful popular information on the subject of the Ecclesiastical Calendar will be found in
Wheatly’s work, above referred to; Sir H. Nicolas’ Chronol. of History ; Smith’s Dict. of Antiquities,
Art. “‘Calendar” ; Dr. Stephens’ edition of the Book of Common Prayer, Vol. I. pp. 264, 8g. ; Sir J. Herschel's
Astronomy (11th edit. 1871) ; and Dr. Lardner’s Museum of Science and Art, Vols. V. and VII. Those
who desire to study the subject more deeply will do well to consult the Art, ¢ Calendar’’ in the Encyclop.
Britann., 7th edit. ; the great French work, ¢“L’Art de verifier les Dates” ; Delambre, Astron. Mod., Tome L. ;
also his Astron. Theor. et Prat., Tome III.; Gassends, Roman. Calend. compend. exposit., Oper. Tom. V. ;
Ideler, Handbuch der Math. u. Techn. Chronologie ; De Morgan, Companion to the British Almanac, 1845 ;
with his Book of Almanacks, 1851 ; Franceur, Theorie du Calendrier; Herzog, Real-Encyclop., Arts.
¢ Kalender,” and ¢ Christ. Zeitrechnung.” Above all, the great work of Clavius, Roman. Calendar. a
Gregor. XIII. restitut. explicat., Romee, 1603, is indispensable in order to a complete understanding of the
whole matter.




THE

CIVIL AND ECCLESIASTICAL CALENDAR,

1. THE Festivals and Holydays which the Church observes fall into two general
classes, viz. : the Moveable, and the Immoveable. The latter, as their name expresses,
have fixed places in the Calendar; that is to say, they ocour on certain fixed days of
the month. For example, the Circumcision always falls on the 1st of January ; the Epi-
phany, on the 6th of January ; the Annunciation, on the 25th of March ; S¢. Andrew’s Day,
on the 30th of November; Christmas Day, on the 25th of December.

The Moveable Feasts, on the other hand, are those whose places in the Calendar are
not fixed, but variable within certain limits. They fall on fixed days of the week, but
not on fixed days of the month. Sunday is a Moveable Festival. Consequently, so is
Easter Day, with the whole group of Festivals depending upon it (*), which are enume-
rated in the Prayer Book. The Moveable and Immoveable Feasts may, therefore, be
called the Planets and Stars of the Ecclesiastical Calendar (?).

(1). “Duo Festorum sunt genera, quorum unum stabilem in Calendario looum retinet, complectiturque
dies qui semper statis anni temporibus recurrunt, ideoque immobiles dici solent. Alterum sedem habet
mobilem, certis tamen dierum terminis conclusum, comprehenditque sacra diei Festi Paschalis, atque ex
60 pendentium Festorum dierum, solemnia, qui ideirco smmobilia appellantur. Ad Festa immobilia cele-
branda usus tantum mensium solarium necessarius est; ad Festa mobilia, et mensos solares et lunares
neocessarii sunt.”— Clavius, Rom. Cal. Expl., Procem., p. 1.

(2). Speaking generally, the same day of the week does not fall on the same day of the month in dif-
ferent years. But after the lapse of a oertain period, or cycle, the coincidence recurs, and continues
through the corresponding years of each cycle.— Fid. Art. 26, on the Solar Cycle.

2. The Moveable Feasts, again, fall into two groups: (a) the Sundays and other
Festivals immediately depending on Easter Day; (b) all the remaining Sundays
of the year. The former group embraces nine Sundays before, and eight after, Easter
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Day. Of these the nearest to Easter, before and after, are Palm Sunday, and Low
Sunday (*) ; the farthest from it, before and after, Septuagesima, and Trinity Sunday,
respectively. Besides these seventeen Sundays, the following Holydays, which have
Collects, Epistles, and Gospels, also depend on Easter: viz., Ash Wednesday, and the
six days of Passion Week ; Monday and Tuesday in Easter Week ; Ascension Day;
Monday and Tuesday in Whitsun Week. So that the total number of Sundays and
other Holydays depending on Easter (including Easter Day itself) amounts to thirfy.

(1). The ‘terms Palm Sunday and Zow Sunday (first after Easter) do not occur in the Prayer Book.
But the first Sunday in Lent is called also Quadragesima ; and the fifth after Easter, Rogation Sunday.

3. As the total number of Sundays in the year is fifty-two or fifty-three (*), it
follows from what has just been said, that the number of Sundays not directly dependent
on Easter is thirty-four or thirty-five (). The Sunday before the Epiphany, when there
is one, is called the first, or second, Sunday after Christmas. The Sundays between the
Epiphany and Septuagesima are called Sundays after the Epiphany. Those between Tri-
nity and Advent are called Sundays after Trinity (*). The four Sundays preceding Christ-
mas Day are named from Adrent (). And, lastly, the Sunday, or Sundays, between
Christmas Day and the Epiphany are called the first, or second, Sunday after Christmas
Day.

(1). In a common $ear there will be 53 Sundays, if the year begins on Sunday; and in a leap year,
if the year begins on Saturddy or Sunday: because 8 common year contains 52 whole weeks + 1 day
(3-—;-.5 =52+1 ); in other words, it ends on the same day of the week on which it begins. In a leap year
we have ?$ = 52 + 3; therefore 53 Sundays, if the 1st or 2nd of January is Sunday.

(2). Strictly speaking, as the number of Sundays after the Epiphany, and after Trinity, depends on
the position of Easter Day, these Sundays also may, in this sense, be regarded as dependent on Easter.
The only Sundays absolutely independent of Easter are those connected with Advent and Christmas; in
other words, those which occur from Nov. 27th to Jan. 6th, both inclusive; the maximum number of
which SBundays is six, the minimum five :—six, when Advent Sunday falls on any day before Deo. 3rd ;
five, if on Dec. 3rd. It must be remembered that, by the Prayer Book definition of Adrent Sunday, it
may fall on any day of the month between Nov. 27th and Dec. 3rd. If Advent Sunday fall on Nov. 27th,
Christmas Day will be on Sunday; and so also will the following New Year’s Day. If Advent Sunday fall
on Dee. 2nd, the following Epiphany will be on Sunday. In order that there may be two Sundays after
Christmas, Advent Sunday must fall on one of the days, Nov. 28th to Dec. 1st; in other words, if it fall
on Nov. 27th, or Deo. 2nd or 3rd, there will be but one such Sunday.

(3). In the Greek and Roman Churches, Trinity Sunday is not so named, but is called the first Sunday
after Pentecost ; and the following Sundays, to Advent, are also reckoned as after Pentecost. The reason
of this is, that the institution of a special Feast in honour of the Holy Trinity is comparatively recent,
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having been first enjoined by the Symod of Arles, A. ». 1260, In ancient times all Sundays were regarded
as commemorating this mystery. The name ¢ Trinity Sunday” has been in use in the English Church
since the eleventh century, when Osmund, Bishop of Salisbury, remodelled the Offices (.p. 1085). Our
Reformers followed the Sarum Missal in adopting the term ¢ Trinity Sunday,” and numbering the follow-
ing Sundays from it.

(4). Our present ¢ twenty-fifth Sunday after Trinity"’ ought also to be named in reference to Adcent,
and termed ‘‘ The Sunday next before Advent ;” and so the General Synod of the Church of Ireland has
agreed to call it.

4. The least number of Sundays “after the Epiphany” is one; the greatest num-
ber, $ir. The minimum occurs when Easter falls, in a common year, on either of the
three days, 22nd, 23rd, or 24th of March (the 22nd being the carliest day on which it can
fall) (") ; in a leap year, on either the 22nd or 23rd of March (?). That there may be six
Sundays after the Epiphany, Easter Day must fall, in a common year, on either of the
four days, 22nd, 23rd, 24th, or 25th of April (the 25th being the latest day on which it
can fall); and in a lap year, on any of the five days, 21st-25th of April *). The
minimum occurs very rarely. In the present century it has happened only three times:
viz., in 1818, 1845, 1856 ; and it will not occur again until 1913. The mazimum has
taken place five times this century: viz., in 1810, 1821, 1832, 1848, 1859 ; and will
again ocour twioe, viz., in 1886 and 1889. Again, the number of Sundays after Trinity
i8 twenty-two ; the mazximum, twenty-seven. The maximum occurs when Easter falls on any
of the five days from 22nd to the 26th of March : the minimum, when it falls on the 24th
or 25th of April (*). The minimum, like the minimum number of Sundays after the
Epiphany, happens very rarely. In the present century it has occurred but once (1859);
and it will occur but once again (1886). The maximum happens more frequently. It
has taken place already five times this century (1815, 1818, 1837, 1845, 1856), and will
again take place twice (1883, 1894) before its close.

The sum of the Sundays “after the Epiphany” and “after Trinity” cannot be less
than twenty-eight, nor greater than twenty-nine. The mazimum(29) occurs when Easter
Day falls on any of the ten days, March 25, 26; April 1, 2, 8, 9, 15, 16, 22, 23; and the
Sunday Letter in each of these cases will be G or A. All this is obvious on inspection
of the Prayer Book ¢ Table to find Easter Day,” and the “Table of Moveable Feasts
acoording to the several days that Easter can possibly fall upon” (*).

(1). This necessarily follows from the definition of Easter Day given in the Prayer Book. A full
explanation of the matter will be given in the proper place (Art. 59.)

(2). From the Epiphany to the 22nd of March (the earliest day on which Easter can fall) there are
(both exclusive), in a common year, 74 days, and in a leap year 76; that is to say, 10 weeks, plus 4, or
6, days, But from Easter to Septuagesima, inclusive, there are 9 weeks—leaving 1 week and 4, or 5, days
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between Septuagesima and Epiphany. Therefore, in this extreme case, there can be but one Sunday
between them. It also appears from this that, in a common year, Easter might fall two days later
(4 +2 =6) than the 22nd of March ; or, in a leap year, one day(5 + 1 = 6), without involving a second Sun-
day between Epiphany and Septuagesima.

(8). From the Epiphany to April 25th (the latest day on which Easter can fall), there are (both exclu-
give), in a common year, 108 days, and in a leap year, 109 ; that is, 15 weeks, plus 3, or 4, days. Deduct-
ing 9 weeks, as before, we get siz weeks, plus 3, or 4, days between Septuagesima and Epiphany. And
these siz weeks will still intervene, even though Easter should, in a common year, fall 3 days, and, in &
leap year, 4 days, before the 25th of April.

(4). The earliest day on which Trinity Sunday can fall, corresponding to the earliest Easter Day
(March 22), is May 17, whose Calendar Letter (see Art. 23) is D : acoordingly, when Trinity Sunday
falls on this day, Advent Sunday must fall on Nov. 29 (Letter D). The number of sntermediate days
between May 17 and Nov. 29 is 195, = 27 weeks and 6 days. Hence the maximum number of ¢ Sundays
after Trinity” is 27. And as Advent Sunday may fall on any of the four following days (Dec. 3 is the
latest), it follows that there will still be 27 Sundays, even though Easter should fall on any of the four
days after the 22nd of March. There may, then, be 27 such Sundays, but no more: and the Sunday
Letters must be D, E, F, G, A. Again, the latest day on which Trinity Sunday can fall, corresponding
to the latest Easter Day (April 25), is June 20, the Calendar Letter of which is C. Therefore, when
Trinity Sunday falls on this day, Advent Sunday must fall on Nov. 28 (Letter C). The number of inter-
mediate days between June 20 and Nov. 28 is 160, = 22 weeks, and 6 days. Consequently, the minimum
number of Sundays ¢‘ after Trinity” is 22. And, as Advent Sunday cannot fall earlier than Nov. 27, it
follows that there would still be only 22 weeks if Easter fell on April 24, but not earlier. Easter Day
must, then, in this case, fall on April 24 or 25; and the Sunday Letter must, accordingly, be B or C.

(5). That the number of Sundays must be 28 at least, or 29 at most, may be easily shown directly.
From the Epiphany (Jan. 6) to the earliest Advent Sunday (Nov. 27), there are (both exclusive) 324
(leap year, 325) days ; that is, 46 weeks, plus 2, or 3, days. Again, from the Epiphany to the latest Advent
Sunday (Deo. 3), there are 330 or 331 days ; = 47 weeks, plus 1, or 2, days. Therefore, subtracting the 18
Sundays from Septuagesima to Trinity Sunday (both inclusive), we get, for the minimum remainder, 28 ;
and for the mazimum, 29,

Proceeding in a similar way with the rest of the thirty—fve days on which Easter can possibly fall, it
is easy to see that, in common years, the number of Sundays after Epiphany fall into the following
groups :—

When Easter falls on any of the Three days, March 22-24, there will be One such Sunday.

m m ” Seven » 2631, ’ Two ”
" " ”» ”» ) Apl'il 1-7, ” Three ”»
11 ” 1 ” 9 11 8—14; 2 Four ”
1 1] 11 11 " " " 16'211 1" Five ”
» ” ”» Four ,, »  22-25, ”» Stz ””

Al this is obvious on inspection of the Prayer Book ¢‘ Table of the Moveable Feasts, acoording to the several
days that Easter can possibly fall upon.” This Table is calculated for common years. Therefore, the
Note appended to it respecting Leap Year must be carefully attended to:—*In a Bissextile or Leap
Year, the number of Sundays after Epiphany will be the same as if Easter Day had fallen one day
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later than it really does. And for the same reason, one day must, in every leap year, be added to the
day of the month given by the Table for Septuagesima Sunday. The like must be done for Ash Wednes-
day, unless the Table gives some day in March for it ; for, in that case, the day given by the Table is the
right day.” The part of the Rule relating to the Epiphany and Septuagesima is obvious; because, sup-
posing, for example, that in any leap year, Easter Day falls on March 30, the insertion of the intercal-
ary day that year makes the number of days (and therefore, of Sundays) from Epiphany to Easter the
same as it would be in a common year in which Easter Day fell on March 31. But the number of Sundays
grom Septuagesima to Easter is invariable, viz., 9. Therefore, the number of Sundays between Epiphany
and Beptuagesima, in leap year, is the same as if Easter fell a day later in a common year. Again, as
the number of days between Easter and Septuagesima is invariable (63), and as Septuagesima always
falls before Feb. 29, the insertion of the intercalary day in leap year necessarily brings down Septua-
gesima one day lower in the month. The same will be true of Ash Wednesday also, unless it fall in
March ; for, in that case, the intercalation will have taken place before it, and it w111 be circumstanced,
as regards Easter Day, as if the year were a common one.

5. The Immoveable Feasts appointed to be observed in our Prayer Book are twenty-
four in number.* Of these, Three commemorate events in our Lord’s personal history;
viz., the Nativity, the Circumcision, and the Epiphany. 7Two commemorate events in the
life of the Virgin Mary, as connected with our Lord’s history, viz., the Annunciation
and the Purification. Ten are assigned to the commemoration of the twelve Apostles,
four of whom are united in pairs: scil., St. Philip and St. James ; St. Simon and 8t. Jude.
Two commemorate the non-apostolic Evangelists, St. Mark and St. Luke. The rest com-
memorate, respectively, the miraculous birth of John the Baptist (the only nativity com-
memorated, except that of our Lord) ; the death of the Proto-martyr, St. Stephen ; the
Conversion of St. Paul, unique of its kind; St. Barnabas, the companion of the great
Apostle of the Gentiles; the murder of the Innocents, in connexion with our Lord’s Nati-
vity ; St. Michael and all Angels; and, lastly, All Saints. The last two Festivals relate
to the Church in Heaven, as the others to the early history of the Church on Earth.

The Collects, Epistles, and Gospels for the Immoveable Feasts are placed in the
Prayer Book after those for Sundays; except those belonging to the six composing the
Christmas group of Feasts, which are all placed together after the fourth Sunday in Ad-
vent; viz., Christmas Day, St. Stephen, St. John the Evangelist, the Holy Innocents,
the Circumeision, and the Epiphany.

The order in which the first seven of the Saints’ Days are arranged in the Calendar
(it being remembered that the church year commences with the Advent season) is
worthy of remark. 8t. Andrew (Nov. 30) comes first, as being the Apostle who was
first called by Christ. 8t. Thomas (Dec. 21) is the next, on account of his noble con-

® I have not included the Day of the Queen’s Accession ; which is the only State Holyday now appointed in
the Prayer Book.
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fession of his risen Master. Immediately after the Nativity, the foremost place is
assigned to St. Stei)hen as the Proto-martyr; the next to St. John, as the beloved
Disciple.  Then follows the Innocents’ Day, because of their connexion with the
birth of Christ. After that comes the conversion of St. Paul, the great Apostle of the
Gentiles; and, lastly, St. Matthias’ Day, he being the Disciple elected to fill up the
vacancy in the Apostolic College caused by the apostasy of Judas.

6. The number of Sundays in the year being 52 or 63; and the other days de-
pending on Easter, for which Collects, Epistles, and Gospels are provided in our Prayer
Book, being 12; it follows that the total number of Moreadle Holydays observed by
our Church is 64 or 65. Adding to these the 24 Immoveable Festivals, we see that the
total number of days for which public service is appointed (not including the Queen’s
Acoession) amounts to 88 or 89. In other words, the Church appoints Divine Service
for nearly one-fourth of the entire year, one-seventh being Sundays, and more than
a ninth other days.

7. The two following Tables will be found useful in making the foregoing and
similar calculations.

TABLE I.

To rIND THE NUMBER OF DAYs FRoM EASTER (EXCLUSIVE) TO SOME OF THE PRINCIPAL
FESTIVALS DEPENDING UPON IT (INCLUSIVE). '

To . . . Septuag. Ash Wed. | Rogat. Sun. | Ascen. Day.| Whit-Sun. | Trin. Sun.l

From Easter Day, - 63¢ - 46¢ + 854 + 39¢ + 494 + 564

The number of days from any of the dependent Festivals (exclusive) to any other
(inclusive) will be the sum or difference of the corresponding numbers, according as they
have opposite or the same signs, e. g., from Septuagesima to Trinity Sunday there are
63 + 56 = 119 days; from Septuagesima to Ash Wednesday, 17 days; and from Ascen-
sion Day to Trinity Sunday, 17 days.

It may be further noticed that the Thursday after Trinity Sunday (the Romish
Feostival of Corpus Christi) being 60 days after Easter, is 61 days after Easter-ove.
Henoe it follows that from Easter-eve to Corpus Chyisti there are always exactly two
calendar months. (')
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TABLE II.

To riNpD THE NUMBER oF DAYS ELAPSED FROM ANY DAY OF THE YEAR TO ANY OTHER
DAy, ONE BEING EXCLUSIVE, THE OTHER INCLUSIVE.

Number of Days elapsed from Jan. 1st to the first of each Month.

In a Common | In a Lea; In a Common | In a Lea
Date. Year. Year. P Date. Year. Year. P
Jan. 1, . 0 0 July 1, 181 182
Feb. 1, . 31 31 Aug. 1, 212 213
March 1, 59 60 'l Sept. 1, 243 244
April 1, 90 91 Oct. 1, 273 274
May 1, 120 121 Nov. 1, 804 305
June 1, 151 152 Dec. 1, 334 335

This Table will also show the interval (as above defined) between any two days of

the year.

Ex. 1. From Jan. 6 to March 22.

plus

Ex. 2. From March 22 to Nov. 1.

minus .

16

75 or

March 22 to Nov. 22 (= March 1 to Nov. 1) = 245 days.

21

24

Jan. 6 to March 6(—Jan 1 to March 1) = 59; Leap year, 60 days.

16 ,,

7%

It is only when the interval involves a bisseztile February that the number of days is

increased by 1.
Ex. 3. From Feb. 5 to Dec. 1, 1872 (Leap year).
Feb. 6 to Dec. 5 (= Feb. 1 to Dec. 1) 304 days.
minug . . . . .. 4 ,

300 ,,

(1). Let = denote the date of Easter Day. Then Easter Eve=~ - 1; and Corpus Christi== — 1+ (30+31).
But if Easter fall in March, the following two months, April and May, will contain 30 + 31 days; gnd if
Easter fall in April, the two next months, May and June, contain 31 + 30 days; so that in both cases the

interval between Easter Eve and Corpus Christi is exactly two calendar months.
c
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8. To determine the days on which the Moveable Feasts fall in any year is
the object of ¢ The Tables and Rules” given in the Prayer Bock. The first step obvi-
ously is to ascertain on what days of the year the Sundays fall ; or, rather, any one Sun-
day : because, one being known, all the rest follow from it, as a matter of course. This
is effected by means of the Dominical, or Sunday, Letter, the mode of finding which shall
presently be explained. The Sundays in any year being determined, fwo of them, viz.,
Easter Day and Advent Sunday, are further marked out by the special definitions given
of them in the Prayer Book; scil. :—

 Easter Day is alicays the first Sunday after the Full Moon which happens upon, or next
after, the twenty-first of March; and if the Full Moon happens on a Sunday, Easter Day
is the Sunday after” (*). :

“ Advent Sunday is always the nearest Sunday to the Feast of St. Andrew (Nov. 30),
whether before or after” (*).

(1). The ambiguity of this definition, and its more accurate form, will be pointed out hereafter. (Art.
45.)

(2). It should be added, ‘ or the day of that Feast itself.” Advent Sunday falls on the 30th of Nov. as
often as on any other of the 7 days over which it extends—viz., five times every 28 years. The intervals at
which each of these 7 days recurs, during the Cycle of 28 years, are two of 6 years each, one of 5, and
one of 11. The interval of 12 years occurs very rarely. In the case of Nov. 30 (Sun. Lett. E), it will
happen but three times during the eight centuries from 1800 to 2500 ; namely, in 1902, 2302, 2510. The
unegual subdivision of the Cycle of 28 years arises from the interposition of the leap years, as will appear
more clearly when we come to speak of the Solar Cyecle (Art. 26).

9. To find ‘on what days of any given year the Sundays fall, it will be useful to
premise a few observations respecting the Solar Day, and the Solar, or Tropical, Year.
The determination of Easter Sunday is a more difficult problem, as it involves the con-
sideration of the Lunar, as well as the Solar, year, and the relation between them.
(Vid. Arxt. 40.)

From the Sun’s apparent motion we derive our fwo standard units of Civil Time,
namely, the Solar Day, and the Tropical Year. The Solar day is the interval between
two consecutive transits of the centre of the Sun’s dise across the meridian ; or, to speak
more correctly, the interval between two consecutive returns of the same terrestrial meri-
dian to the centre of the Sun’s dise. But as it is an essential condition of a standard
unit that it should be invariable; and as the actual Solar day, as just defined, is not
80 (*), it becomes necessary to employ, in place of the rez! Solar day, what is called the
mean Solar day; that is to say, the average or mean of all the real Solar days throughout
the year (*). This mean Solar day is divided into twenty-four hours, each hour being
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subdivided into minutes and seconds (*). Clocks, and other artificial time-keepers, are
constructed so as to keep, and show, mean time.

(1). Astronomy shows that the want of uniformity in the length of the true Solar day arises from
two causes, namely, the obliquity of the Ecliptic, and the ellipticity of the Earth’s orbit.

(2). In order to represent more clearly the relation between the (apparent) actual and mean motion of
the Sun, it is usual to imagine the existence of a fictitious sun, whose daily (easterly) angular motion in
the heavens is perfectly uniform, and equal to the average daily angular motion of the real Sun, namely,
0° 59 8-2”, The place of this imaginary sun never differs much from that of the real Sun. The time
measured by its motion is called mean time ; and the moment when its centre crosses the meridian is called
mean noon. On the other hand, the time indicated by the real Sun is called apparent time ; and the
moment of its transit across the meridian is apparent noon. A well-regulated clock, as above said, shows
mean time; a correctly mounted sun-dial shows apparent time. The difference between them is called
the Eguation of time.

(3). This use of the word ‘day,’ in which it denotes 24 hours, differs, it is needless to observe, from
the popular use of the word, in which it is opposed to ¢night,’ and expresses the interval during which
we daily receive light from the Sun. The Greeks employed the word sux6fiuepor to denote the whole
duration of 24 hours, including a day and night. The English language has no corresponding term. The
Hebrew day was literally a vux0fiuepo, as it began at sunset, so that the night preceded the day. This
arrangement is at least as old as the time of Moses, being expressly alluded to in the first chapter of
Genesis, Most modern nations, like the ancient Egyptians, make the civil day to commence at midnight,
reckoning 12 morning hours from midnight to midday, or noon; and 12 evening hours, from noon to
midnight, Astronomers, on the other hand, following the example of the great Alexandrian astrono-
mer, Ptolemy, commence their day at noon, and reckon on through the whole 24 hours.

10. We have just seen that, as the natural and true Solar day is of variable
length, it has been found necessary to substitute in place of it, for the ordinary purposes
of civil life, the mean Solar day. There is, indeed, another natural interval of time
which does possess, in the highest degree, the property of invariability, but which, never-
theless, is not adapted to those purposes. I mean what is called the Sidereal Day; that is
to say, the interval between two successive transits of the same fixed sfar across the
meridian; in other words, the time of one complete revolution of the Earth on her axis.
This interval is not suited to be an ordinary measure of time, because it is neither con-
spicuous enough, nor capable of easy and universal observation (*).

(1). The Sidereal day is, so far as actual observation extends, absolutely invariable. Laplace calcu-
lated that since the time of Hipparchus, an interval of twenty centuries, it has not altered the 100th
part of a second. But the more recent opinion is, that the time of the Earth’s rotation is gradually,
though imperceptibly, diminishing, by reason of the friction connected with the tidal motions. Assum-
ing (as has been supposed) that the accumulated amount of this retardation is 12 seconds in a century, the
result is that the day is about the 64th part of a second shorter now than it was 2500 years ago. The

c?
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question is, in fact, to find the common difference (d) of an arithmetical series, consisting of n terms,
whose sum (8) is given, and whose first term = com. diff.

In this case, = (2d+ a1 d)g - ——"‘”;‘)".

In the question before us, S = 12 seconds; d = the daily retardation; » = number of days in 100
years = 36,524 days.

Henoe we get 24*= {36,524 + (36,524)? }x d;

24 . .
oo d = 1334002576 = +0000000171* = daily retardation.

Multiply this by 913100 (the number of days in 25 centuries) and we get 01561401+ = ¥th part of a
seoond, nearly. ,

From what was said above respecting the mean Solar day it is evident that the Sidereal day is shorter
than it. The difference is the length of time which the mean sun takes to traverse an arc of 0° 59’ 8:2",
that is to eay, 3 min. 55-91 sec. Consequently, the length of the Sidereal day, in mean Solar time, is
23" 56™ 4-09*; the Sidereal hours, minutes, and seconds being in the same ratio. Reduced to decimals,
the ratio of the mean Solar and Sidereal days is as 1-002738 to 1; in other words, a Sidereal day = Solar
day x *9973. The same thing may be thus expressed: the time of the Earth’s rotation falls short of
24 common hours by 3= 55-91¢.

11. The second natural unit of civil time, above alluded to, is called the Solar,
or Tropical, Year. It is the interval between two consecutive passages of the Sun’s centre
through the same equinoctial point. As the intersection (or node) of the Equator and
the Ecliptic has a slow retrograde motion—that is, a motion in a direction opposite to the
apparent annual course of the Sun—it is obvious that the Sun, after passing through
either equinoctial point (or node), will meet it again defore the completion of his annual
revolution in the Ecliptic. The mean annual amount of this retrograde motion (tke
Precession of the Equinozes, as it is called) is 50'1”—a very minute quantity in itself, but
which, by its acoumulation from year to year, becomes at length very considerable. In
the course of 2200 years, the Equinox has retrograded more than 30°(*). The corres-
ponding mean length of the Tropical Year is, according to the “British Nautical Almanac,”
3654 5 48m 47-46°, or, reduced to decimals, 3654242216 (*). This mean length itself
is subject to a very small periodic oscillation. It is now about 4:21° shorter than in the
time of Hipparchus (3).

(1). The period.inwhich it performs a complete tour of the Ecliptic is 25,868 years. The physical
cause of Precession is the rotation of the Earth combined with its spheroidal form, and the consequent un-
equal attraction of the Sun and Moon on its equatorial and polar regions.

(2). Vid. Bir John Herschel’s Astron., ed. xi., p. 690. Other astronomers vary a little from this in the
seconds. Delambre gives 51:6*; Ideler, after Lalande, 48°. Bessel agrees very nearly with the English;
he gives the seconds 47:59 ; so that the years = 365:2422175.

(3)- The cause of this amall variation is the periodical secular diminution in the obliquity of the Eclip-
tic, resulting from the joint attraction of all the planets. The amount of it is about 48 seconds in a cen-
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tury. The diminution will go on for many ages, after which it will cease, and the obliquity- will
again increase. Thus, the plane of the Ecliptic will oscillate backward and forward, the extent of devi-
ation on either side of the mean position being less than 1° 21",

12. Although the length of the Tropical year is not invariable, still, from its
connexion with the Seasons ('), it has been universally adopted as the larger unit of civil
time, rather than the Sidereal year, which, like the Sidereal day, does, indeed, possess the
property of invariability, but wahts the essential condition of adaptability to the ordinary
purposes of life. The Sidereal year is the interval between two successive conjunctions of
the Sun with the same fixed star in the Ecliptic; in other words, the time of the Sun’s
performing a complete revolution in his apparent orbit. 'We have already seen that the
annual regression of the equinoctial points is 50-1” ; and this arc is described by the Sun
in 20™ 19-9%. Consequently, the time taken by him to arrive again at the same fixed .
star from which he is supposed to start will be so much longer than the Tropical year.
Hence, the length of the Sidereal year, reckoned in mean Solar time, is 365% 6® 9™ 9:6 ;
or, expressed in decimals, 3659:2563612 (*).

(1). The Equinoxes and Solstices are very remarkable, and (e¢xcept at the Equator) universally ob-
servable, phenomena. They were, therefore, very naturally taken as defining four corresponding points in
the annual course of the Seasons ; with which, especially in temperate latitudes, these oelestial phenomena
had very obvious relations. The Sidereal year, on the other hand, though, on close observation, suscep-
tible of a similar application to the purposes of life, yet does not present such well-marked and striking
points of distinction as the Tropical.

(2). The length of the Sidereal year, reckoned in Sidereal time, is one whole day more—namely,
366% 6> 9= 9-6*. The reason of this difference is that thie apparent annual motion of the Sun among the
stars is in a contrary direction to the apparent diurnal motion of both Sun and stars, the result of which is
that the Sun seems continually ¢o drop behind the stars in his daily course. In the course of a year, he
will have fallen behind them by a whole circumference of the heavens; that is to say, he will have made
in a year one diurnal revolution less than the stars: so that the same interval of time which is measured
by 3664 6, &o., of Sidereal time, will be called 365¢ 6", &o., if reckoned in mean Solar time. This, again,
gives us the ratio already found between the mean Solar (or civil) and the Sidereal day: viz., 1-00278791: 1.
In other words, 100,000,000 common, or civil, days are equal to 100273791 Sidereal days; or, less exactly,
in 1000 common days, the Earth makes 10023 rotations on her axis.

13. The Solar day and Tropical year, however convenient in other respects as
standard units of time, labour under this disadvantage, that they are incommensurable
quantities : that is to say, the Tropical year does not consist of an exact number of
Bolar days, nor is the overplus fraction an exact sub-multiple of & day, such as a fourth,
for example. Now, as the year must, for the practical purposes of life, contain an integer
number of days, the plan that has been generally adopted is to take the next less integer
as the normal length of the year, and to let the fractional remainder accumulate each
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year until the accumulation exceeds a whole day, and then add this day to the length of
the corresponding year. The day so added is called the intercalary day, and the year to
which it is added the intercalary year. This method amounts, in effect, to employing
two civil years of different lengths : the normal oneé (of 365 days), which is less than the
Tropical year ; the other (of 366 days), which is greater than it. The main object of a
well-adjusted Calendar is so to arrange the succession of these two years of 365 and 366
days, respectively, that the connexion between the Solar day and the Tropical year may
be continually maintained, in a manner at once the most exact, simple, and convenient (*).

(1). Among the most remarkable and famous adjustments of the Solar year, that adopted by the
ancient Egyptians holds a conspicuous place. Their year consisted of 365 days, divided into 12 months, of
80 days each; the remaining five days being annexed (¢xayéuevas) at the end. The French Revolution Calen-
dar was constructed on the same principle, except that the intercalary day, which the Egyptians did not
admit at all, continued to be inserted every fourth year. The Egyptians were, no doubt, fully aware that
the Tropical year contained about six hours more than 365 days; but this number being, probably, con-
secrated by early religious associations, they were unwilling to correct it. The result, of course, was that
the commencement of the Egyptian year was not fixed in reference to the Seasons, but retrograded at the
rate of nearly six hours annually, and so traversed the whole circle of the Seasons in 1460 years. In other
words, at the end of 4 x 365 years, the annual error of jth of a day amounted to 365 days, or a whole
year ; and the commencement of the year was restored to the same place that it occupied at the beginning
of the period of 1460 years. From this perpetual change, the Egyptian year was called annus vagus.
The Arabians, on the other hand, having learned from the Egyptians the true (approximate) length of
the Tropical year, adopted the intercalation of a day every fourth year ; so that 1460 Arabian years were
equivalent to 1461 Egyptian. This gave rise to a difference between the dates of these two ancient
nations, similar to the difference which at present exists between the Russians and other European nations.
The resteration in Egypt of the coincidence between the Civil and Solar year at the end of the 1460 years
gave rise, as is known, to the fable of the Phoenix,— Fid. Ideler, *“ Handbuch,” 1. 68, 93.

14. Of all the methods of maintaining, by means of intercalation, the correspon-
dence between the Civil and Solar years, that established by Julius Cesar in his re-
formed Roman Calendar is the most worthy of note; not merely because this Calendar
became that of the Roman Empire, but, still more, because the Julian Calendar was
adopted, with some slight changes and adaptations to Church purposes, by the early
Christians in the West, and still continues, with the corrections introduced into it by
Pope Gregory XIII,, in the year 1582, to be the Civil and Ecclesiastical Calendar of
‘Western Christendom.

15. The ancient Roman year, as arranged by Numa, who probably learned it from
the Greeks of Magna Grmcia, was Lunar (). And Livy informs us, in & remark-
able passage (*), that Numa so regulated his Lunar year of twelve months, by the
insertion of intercalary months, that at the end of every nineteenth(®) year it again
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coincided with the same point of the Sun’s course from which it started. The mention
of this nineteen-year cycle (if vigesimo be the correct reading) seems to throw doubt on the
correotness of Livy in attributing the use of it to Numa, as we know it was first intro-
duced at Athens by Meton, B. c. 432. And, in fact, some learned men maintain that the
so-called Calendar of Numa was not his at all, but the work of the Decemvirs, who were
sent to Athens (u. c. 300) to transcribe the Laws of Solon, and to acquaint -themselves
with the constitutions and usages of the other states of Greece. The Athenians at that
time made use of the Ocfaeteris, or eight-year cycle, for adjusting the Solar and Lunar
year ; and the Decemvirs, most probably, became acquainted with it, and on their re-
turn to Rome employed it in reforming the previously-existing Calendar, by changing
the year from a purely Lunar one to a Luni-Solar (Ideler, 11. 56, sg.). The introduc-
tion of the intercalary month, Mercedonius, was probably occasioned by this change (*).
However, the Roman year subsequently fell into a state of utter confusion. This was
due in no small measure to the caprice or dishonesty (*) of the College of Pontiffs, or the
Pontifex Maximus, part of whose functions it was to adjust the Lunar year to the Solar
by the insertion of the intercalary month, Mercedonius.

(1). See the article ¢ Roman Calendar,” in Smith’s ¢ Dictionary of Greek and Roman Antiquities ; "’
and Ideler, ¢ Handbuch,” 11. 81. Of the earlier history of the Roman mode of reckoning, our knowledge
is very scanty and imperfect. Mommsen (Hist. of Rome, vol. 1.) maintains that the Romans, and pro-
bably the Italians generally, had at first an independent reckoning of their own, before they came under
the influence of Greek civilization. Of the year of Romulus we know almost nothing, with certainty
(Ideler, 11. 31).

(2). Histor. lib. 1. 19:—“Quem (annum) intercalaribus mensibus interponendis ita dispensavit ut eige-
smo anno ad metam eandem Solis unde orsi sunt, plenis annorum omnium spatiis, dies congruerent.” Tn
translating the word ¢ vigesimo,’ it is necessary to bear in mind that the Romans counted both extremes in
defining the interval from one point to another. A similar usage we see in the French expressions, Au:(
Jours, for a week, and quinze jours, for a fortnight.

(8). The reading is uncertain ; some codices have quarto et vigesimo, instead of vigesimo.— Vid. Ideler,
1. 70.

(4). The origin of this term is uncertain. It has been suggested that it is derived from merces, be-
cause yearly wages were paid in this month. But, curiously enough, no Latin author uses the word, the
term mensis intercalaris taking its place. Plutarch writes it Meprn3érios, or Mepxidivos.— Vid. Ildeler,
1. 60.

(6). They lengthened or shortened the year, as it served the ends of their political party, or thwarted
those of their opponents ; or in order to increase or diminish the profits of the farmers of the public reve-
nues ; or for other corrupt purposes. To such an extent did the confusion proceed, that the annual festi-
vals were entirely misplaced, so that, as Suetonius says, ‘ Neque messium ferim sestati, neque vindemia-
rum auctumno competerent.’

16, Julius Ceesar, as Pontifex Maximus, in his third consulate (v.c. 708, ».c.
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46), undertook to reform this disorder, with the aid of Sosigenes, an eminent Alex-
andrian astronomer and mathematician (*). The task which he had to perform was two-
fold : namely, first, to correct the errors already existing; and, secondly, to guard against
their ocourrence in future.

L. First, then, the Kalends of January had receded from their original place in the
Solar year (the bruma, or winter Solstice) almost to the autumnal Equinox. In the year
46 B. c., the winter Solstice for the meridian of Rome fell on the 24th of December
(Julian reckoning). Ceesar, it seems, would have assigned the druma to the 1st of Janu-
ary ; but, wishing to disturb as little as possible the arrangement of the old Lunar year of
Numa, he preferred to date the first year of his reformed Calendar from the new moon next
after the bruma; which new moon fell on the night between the 1st and 2nd of January,
B.C. 45. Acoordingly, he added to the preceding year (u.c. 708) two other intercalary
months, containing 67 days; thus making the number of months in that year 15, and
the number of days, 445 (*). Hence this year (B c. 46) was commonly called ¢ the year of
confusion ”’ (annus confusionis); but far more fitly by Macrobius, ultimus annus confusionis.
The winter Solstice was assigned to the 25th of December (viii. Kal. Jan.), a day later
than the true bruma, as given above. In conformity with this, the vernal Equinox was
assigned to March 25 (viii. Kal. April.); the summer Solstice, to June 24 (viii. Kal.
Quint.) ; and the autumnal Equinox, to September 24 (viii. Kal. Oct.).

(1). Julius Ceesar, during his abode in the East, had become familiar with the use of the Solar year ;
and, probably, during his sojourn at Alexandria, had become acquainted with Sosigenes, the astronomer.

(2). These 445 days were thus made up:—The ordinary Lunar year, 355 days; the ordinary inter-
calary month, Mercedonius, 23 days; two extraordinary intercalary months, interposed between Novem-
ber and December, one of 33, the other of 34 days (67 days) = 445 days (Ideler, 1. 121).

17. II. The provision for the future was as follows. The year was made
entirely Solar, instead of Luni-Solar(*). The commencement of each new year was
fixed, a8 above stated, to the Kalends (or 1st) of January. The length of the Tropical
year was taken to be 365} days exactly (*). Every fourth year, beginning with the
first year of the new reckoning (B. c. 45), was to be intercalary, consisting of 366 days
(3 x 4 = 1), three consecutive years being 365 days each. The intercalary day was
inserted in the place occupied by the intercalary monti (Mercedonius) of the old Lunar
year—namely, between the Festivals of the Terminalia and the Regifugium, the 23rd and
24th of February (vii. and vi. Kal. Mart.). The day thus intercalated was called Bis-
sexto, or ante diem Bissextum Kal. Mart. (°); and the year of intercalation, annus bissc.-
tilis. 'The form bissextilis (whenoe our term bissextile) does not ocour in any writer prior
to Bede. The English term “Leap-year” the dictionaries erroneously explain by saying
that every fourth year leaps over a day more than a common year. The correct explana-
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tion is given in the Prayer Book of 1604 : namely, “On every fourth year, the Sunday
Letter loapeth.” There is also, in modern Calendars, a difference between the Civil and
Eoclesiastical method of intercalation, which I shall have occasion to notice hereafter

(Art. 25).

(1). To the 355 days of Numa's Lunar year he added ten days: two to each of the months of Janu-
ary, Sextilis, and December ; and one to each of the months of April, June, September, and November,
which before had only 29 days each. Inorder not to alter the intervals between the festivals of each
month, or, as Censorinus expresses it, ne religiones sui cujusque mensis a loco submoterentur, he added the
new days to the end of each month (Ideler, 1. 125).

(2). The true length of the year had been more approximately ascertained by Hipparchus, at
Rhodes, more than a century before ; and Sosigenes must have been well acquainted with it; so that the
less correct length of 365} days was deliberately preferred, doubtless because it offered a simple and con-
venient method of intercalation. No provision was made for the future correction of the accumulation of
error arising from this cause (vid. infr. Art. 72).

(3). The way in which the intercalation took place is shown in the following Table, in reading which
it must be remembered that the Romans reckoned the days of the month backwards, and included the day
from which they reckoned :—

Common Year. Bissextile.
VII. Kal. Mart.,, . 23 Feb. VII. Kal. Mart.,, . 23 Feb.
Bissext.,, . . . . 2¢ ,,
VI, . . . . . 2¢ Vi, . . . . . 26 ,

Vo o v v v o 26, Vo ¢« ¢« o« . 26 ,,
Iv, . . .. . 2 , v, . . . . . 21 ,
Im.,, . . . . . 271 , im., . . .. . 28
Prid. Kal,, . . . 28 ,, Prid. Kal,, . . . 29

Kal. Mart.,, . . . 1 March. Kal. Mart.,, . . . 1March,

Thus, in a common year, the 24th of February was counted the sizth day before the Kalends of March,
The day intércalated (in a leap year) between the 24th and 23rd was called bissextum (not -us), or posterio-
rem, i. e. the second, or latter, sixth, counting backwards. Celsus informs us that the Roman Jurists
raised the question whether the former (prior) or the latter (posterior) of the two days which were called
a.d. V1. Kal. Mart., was to be oonsidered as the bissextum; and that they decided for the posterior ; that
is to say, for the day more remote from the Kalends of March (Ideler, 1. 130, 621).

From what has been said, it would appear that our present distribution of the days of the year among
the twelve months is due to Julius Ceesar, and not to Augustus, as some have thought. At all events, one
statement—namely, that, in the Julian arrangement, February consisted of 29 days in common years, and
of 30 in Leap-years—is irreconcileable with the term bisseztum applied to the intercalary day. Because,
if February contained 29 days in a common year, the 24th would not be the 6th, but the 7th day be-
fore the Kalends of March. The only change made subsequently to Julius Ceesar seems to have been that
of the months Quintilis and Sextilis, respectively, into Julius and Augustus. Julius’ name was intro-

D
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duced into the new Calendar, the year after its publication, being also the year of his death (B. c. 44).
It was substituted for Quintilis, the month in which he was born. Similarly, the name Augustus was
(by a Senatus Consultum, and a Plebiscitum) substituted for Sextilis (8. c. 8), the same year in which the
error in the mode of intercalating was rectified (Art. 18, note 1). Augustus was born in September ; but
Sextilis was chosen in preference, because some of the most remarkable events in his public life had taken
place that month. It must be remembered that, in the ancient Roman reckoning, the year began with
March, so that, counting inclusively, July was the /ifth month of the year (Quintilis), and August the
sizth (Sixtilis).

18. It was Julius Cemsar’s intention that the intercalary day should be inserted
peracto quadriennii circuitu, a8 Censorinus expresses it. The phrase which Ceesar used
was, probably, guarto quoque anno, which the Pontiffs, after his death (».c. 44),
understood as meaning anno quarto incipiente (not peracto), i.e. every three years (*).
Accordingly, instead of intercalating nine days, during the interval from B. c. 45 to B.c.
9, they intercalated fwelve. 'When this error was detected, Augustus decreed (. c. 8)
that, in order to drop the three superfluous days, there should be no intercalation for the
next twelve years. Acocordingly, the years v.c. 749, 753, 757, or B. c. §, A.D. 1, 4, were
reduced to common years. The intercalation was resumed, v. c. 761, or A.p. 8 ; and the
Julian year brought back to its proper track. A similar error was avoided for the
future, by engraving on a brazen tablet the correct interpretation of the Julian rule—
namely, quinto quogue tncipiente anno (Ideler, 11. 130-133).

It is true that only fragments of the Julian Fasti have come down to us (*), and that
the accounts which we have of Augustus’ correction are not so perfectly clear as to leave
no doubt remaining respecting it ; yet, astronomers and chronologers have agreed to
accept A.D. 8 (u.c.761) as a Leap-year, and to reckon backwards as well as forwards from
it, 8o as to carry the Julian reckoning into past time as if it had suffered no interruption
from the cause just noticed. Consequently, A. p. 45, the initial year of the Julian reckon-
ing is counted & Leap-year, as Ceesar most probably intended it to be.

The series of Leap-years, accordingly, in the Julian Chronology, is arranged as fol- -
lows, the dots indicating Leap-years :—

B.c, . . . . 087654321 || 123456789 . . . . a.D.
that is to say, A.D. 4 is the first Leap-year affer the Christian Era; B.c. 1 is the first
before it.

(1). The mistake most probably originated in the peculiar Roman usage, already referred to, of count-
ing the two extremes in expressing any interval of time ; so that the Pontiffs, not understanding the prin-
ciple of Ceosar’s intercalation, thought that every fourth year meant what we should call every ¢hird.

(2). The most complete account of the Roman Fasti Sacri is given by Foggini, in his ¢ Fast. Ann.
Roman., " 1779.— Vid. Smith’s Dictionary, Art. * Fasti.” (Ideler, . 135).
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19. Before passing from the Julian year it will be well to notice the very pecu-
liar manner in which the Romans divided their months, and reckoned the days of
the months ; especially, as this division was continued in the old Church Calendar ; and
from the very first has ever constituted an authorized part of our own Prayer Book.
The following exhibits the divisions and notation of the month of January, which will
serve as a sample of the rest :—

Days of Days of
ugﬁm Moyuth
1 Kalend® Januaris, or Januarii. 17 a. d. xvr. Kal. Febr.
2 a. d. Iv. Nonas Januarias. 18 a. d. xv. .
3 a. d. . Non. Jan. 19 a. d. xIv. »
4 Pridie Non. Jan. 20 a. d xm.
5 Non. Jan. 21 a. d. xII. ’
6 a. d. vim, Idus Januarias 22 a. d. xI. ’
7 a. d. vir. Id. Jan. 23 a. d. x. ’
8 a. d. vI. 24 a. d. x. '
9 a.d. v 25 a.d vomo. |,
10 a. d. Iv. 26 a. d. v, ”
11 a. d. mr. 27 a. d. vI. ”
12 Pridie Id. Jan. 28 a. d. v. .
13 Idus Januarise. 29 a. d. Iv. ”
14 a. d. xix. Kal. Febr. 30 a, d. m.
15 a. d. xvor. 31 Pridie Kal. Febr
16 a.d. xvir. ,,

The rest of the Roman Calendar may be easily completed from this, bearing in mind
that in March, May, July, and October, the Nones fall on the 7th, and the Ides on the
15th; whereas in January, and the remaining months, the Nones fall on the 5th and
the Ides on the 13th. Hence, in those four months, the 2nd day of the month is de-
noted by a. d. v1. Non., instead of iv. From the Nones to the Ides (inclusive) eight
days elapsed, so that the day after the Nones was always called a. d. viir. Idus. The
Kalends were so called, according to Macrobius, from the fact that one of the minores
pontifices, whose office it was to look out for the first appearance of the Moon after con-
junction, and inform the rex sacrificulus of it, then summoned the plebs (plebe calata,
i. e. vocata) to the Capitol, and announced to them the number of days (5 or 7) from
that day (thence called Calende) to the Nones. The Nones seem to have been so
called because thence to the Ides (bofh inclusive) nine days elapsed. The Ides, again,
most probably were so called (as Macrobius tells us) from an old Etruscan word iduare,
meaning dividere.—(Ideler, 11., 38—45.)

D2
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All this seems to confirm the Junar origin of the ancient Roman month : the Ka-
lends referring to the New moon ; the Nones to the First quarter ; and the Ides to the
Full moon. The second half of the month had no division in it, but the whole interval
from Full moon to the next New moon was reckoned simply in reference to the latter.
The curious custom of counting the days backward also falls in quite with this opi-
nion that the Roman year was originally Lunar. For the expressions ante diem 1v.
Non.; ante diem vim. Id.; ante diem xix. Kal. Feb., will then amount to this—it
wants so many days to First Quarter, to Full moon, to New moon. It may also be
noticed how the peculiarity of the Roman mode of reckoning, before alluded to, viz.,
tncluding both extremes, shows itself in the above notation. The letters a. d. are an
abreviation of ante diem, and are, in fact, the same as die. Thus, when Cicero says,
“Soripsi a. d. xv1. Kal. Feb.,” it does not mean that he wrote before the 17th of January,
but on that day. The most probable explanation of this curious phrase is, that there is
a transposition of anfe ; so that the phrase originally was diem decimum sextum ante
Kalendas.

20. The Calendars of the early Christian nations in general were, with a few mo-
difications, essentially based, as to their form and divisions, upon that of Julius
Cesar (). The eras commonly used by the various nations among whom they dwelt
were also those employed in Christian records, during the first five centuries. Of these
eras the principal, in the West, were The Building of Rome (v.c.), and the Era of
Diocletian. About the year 532 (a.D.), Dionysius Exiguus, a Scythian by birth, and a
Roman Abbot, proposed that all Christians should adopt the epoch of the Birth of
Christ as their point of departure in counting time and recording dates. As the result
of his researches and calculations, he assigned this event to Dec. 25, v.c. 763. This was
called the Pulgar or Dionysian Era, and gradually superseded all others (*). The first
year of this era was not, however, made to commence on the day of the Nativity, be-
cause it would have been inconvenient to transfer the beginning of the year from its
long-established place on January 1st. Dionysius, accordingly, assigned the commence-
ment (or epoch) of the Christian Era to Jan. 1, v.c. 754. It must be carefully ob-
served that A.p. 1 is not the year of the Nativity, but the first current year gfter it ; in
other words, it is the year in which Christ completed his first year. His birth took place
B.C. 1(.

(1). The transition from the heathen to the purely Christian Calendar was gradual. There are still
extant two Calendars, of the 4th and 5th century, respectively, in which we find heathen and Christian
elements combined ; e. g. the eight Nundine Letters, along with the seven Letters of the Christian week.
The earliest known purely Christian Calendar is a Gothic one of the 4th cent., probably drawn up in
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Thrace. It is printed by Mai, in the 5th vol. of his Scriptor. vet. nov. Collect. See Piper, art. Kalendar,
in Herzog’s Real-Encyclop.

(2). In Italy the Dionysian Era was generally adopted before the close of the 6th century. Itsadoption
in England was chiefly due to Bede, though a supposed instance is adduced of its use there as early as a. p.
680. The Council of Chelsea (816) decreed that all Bishops should date their Acta from the year of the Incar-
nation. In Spain, the Christian Era was not uniformly employed in public documents till after the mid-
dle of the 14th cent. In the Papal diplomas Mabillon has not found it prior to the time of Leo IX.,
about the middle of the 11th century. In the Eastern Empire, and in Greece, it was not universally
adopted until after the capture of Constantinople (1453). See SirH. Nicolas, Chron. of Hist., p. 4.
Ideler, II., 365, sq.

(3). As the first century degan on the midnight with which Jan. 1, A. p. 1, commenced, so it ended
when, dating from that moment, 100 complete years had elapsed ; that is to say, at the midnight between
Dec. 31, . p. 100, and Jan. 1, A, p. 101. Similarly, the second century ended and the third began at the
midnight between Dec. 31, . 0. 200 and Jan. 1, A.p. 201. The entire year A. ». 100 belonged to the first
century, and the entire year A. . 200 to the second. In the same way, the first day of the present cen-
tury was Jan. 1st, 1801 ; and its last day will be Dec. 31st, 1900.

21. As in counting forwards from the Birth of Christ, the year next affer that
event was reckoned as the first of the series A. p., 8o, in counting backwards, the year next
before that same event ought to have been reckoned as the first of the series B. c.; and
the year itself of the Nativity should have been designated 0, so as to preserve the con-
tinuity of the whole, unbroken. That is to say, the whole series should have been written
thus, ..... 3,2,1,0,1,2,3....,zero being common to both sides. This, accordingly,
is the scale adopted by astronomers (*) in denoting the years before Christ. With them
the interval between any day in any year aA.Dp., and another day in any year B.c., is
expressed by simply adding together the numbers denoting the years. For instance, as
the interval between Dec. 25, A.p. 1, and the Nativity year 0, was one year, so the
interval between Jan. 1, A.p. 1, and Jan. 1, B.c. 1,i8 2 years; and so on. But his-
torians and chronologers have not adopted this (correct) mode of reckoning. With them,
the year immediately preceding . p. 1, is counted as B.c. 1. The result of which is that
the historical date of any year B.c. exceeds by 1 the astronomical date. So that in cal-
culating, from historical dates, the interval from any day in any year B. c. to the corres-
ponding day in any year A. D., 1 must be deducted from the sum of the numbers expressing
the years, e. g. the interval from B. c. 10 to A.p. 10 is (20-1) 19 years. It is to be borne
in mind, also, that, in caloulating such intervals, the years both before and after Christ are
current, not elapsed. For example, if we seek the interval between the epochs of the era
of the Seleucidee and that of the Arabians (Hegirah), the former of which dates Oct. 1,
B.C. 312, and the latter July 15, A. p. 622, we have 311 complete years and 3 months
before, and 621 complete years and 6} months affer Christ; the sum of which is 932
complete years, 9} months ().
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(1). This mode of reckoning was first proposed and employed by the astronomer J. Cassini, Vid.
Ideler, I. 76.

(2). To convert this interval into days, we must multiply 932 by 365, and add the 233 Leap-years ; and
also the number of days (92) in the last three months of B. c. 312, together with the number (181) in the
first five months of A. D. 622, plus the 14 elapsed days of July. Henoce we get, 340180 + 233 + 92 + 181 + 14
= 340700 days.

22. We may now proceed to show How the Sundays in any Julian year are de-
termined.

In the first place, the entire year of 365 days was subdivided into weeks (*), or
groups of seven days, beginning with the 1st of January. To the seven days of each
group were attached the first seven letters of the alphabet, in their order, A, B, C, D, E,
F, @; the series being repeated fifty-two times, with one day and one letter over. This
mode of denoting the seven days of the week was obviously suggested by the Nundine,
or eight-day week of the Julian Calendar, in which this division of time, originating
probably with the Etruscans, was ocontinued (*). The seven lotters are called the CALEN-
DAR LeTTERS, which must not be confounded with the Sunday Letters, as they sometimes
have been. In affixing these letters to the days of the year, it is important to observe
that no notice was taken of Leap-year, when February has 29 days; in other words,
February 29 was passed over, and had no letter affixed to it. The letter D, following C,
which belongs to February 28, was affixed to March 1. This arrangement of the
Letters is exhibited in the Prayer Book, in the Monthly Calendar, where the series A, b,
¢, d, e, f, is repeated throughout the year, beginning with January 1. A alone is printed
as a capital letter, to indicate that, when the first of January falls on Sunday, all the
days throughout the year to which A is affixed are Sundays ; the small letters indicating
the successive week days in their order. 'When the first SBunday in the year falls on any
other of the first seven days of January, the Letter corresponding to that day is the Sun-
day Letter of that year ; and the other six (smaller) Letters designate the corresponding
week days. For instance, if the first Sunday fall on January 2, B is the Sunday Letter
of the year, and so on; and, generally, as the first Sunday is constantly changing its
position, “ THE LETTER WHICH STANDS OPPOSITE the first Sunday in any year 18 called the
DominicAL or BuNDAY LETTER of that year.”” In the Church Almanacs this letter is
usually printed in red ink, for distinction’s sake. It is obvious, as already intimated,
that what has just been said of Sunday holds equally of every other day of the week.
For instance, if January 1 fall on Monday, then a will be the Calendar Letter of all the
Mondays in the year, as B will be the Sunday Letter. All the Tuesdays will have o as
their Calendar Letter ; or, in other words, all the days of the year, to which o is affixed,
will be Tuesdays, and so on of the rest.
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(1). The Week, or seven-day division of time, is found amongst the most widely different nations of
the Earth. In the Eastern world, it was employed from a remote antiquity by the Chinese, Hindoos,
Assyrians, and Egyptians; while in America it was in use among the ancient Peruvians. This clearly
indicates that it was a national, not a mere conventional division. It was, most probably, the fourth part
of the synodic month (29} days), each quarter being marked by conspicuous difference of phase. The
fourth part consists of 7§ days, of which the next lower integer was taken (Ideler, 1. 60, 80). Among
the Shemitic nations, the week was in ordinary use, at least as early as the time of Moses. The Greeks
and Romans became acquainted with it chiefly, it would seem, through the Jews dispersed among them,
The Greeks never adopted it into their Calendar, nor did the Romans, until after the establishment of
Christianity by Constantine. It was first recognised by him, and finally legalised in the Theodosian
Code, early in the 5th century. The word septimana (week) occurs for the first time in this Code (Domi-
nico qui septimane tolius primus est dies). ‘According to Dion Cassius, the ancient Egyptians derived the
number and order of the seven days from the seven most conspicuous celestial objects—namely, the Sun
and Moon, and the five Planets then known ; Saturn, 2s the most remote from the Earth, being taken as
the first of the series (lib. xxxvii. 0. 17). The Roman names of the week-days—viz. Dies Saturni, Solis,
Lunse, Martis, Mercurii, Jovis, Veneris—are the ultimate source from which our modern names are de—
rived. The Pagan Saxons substituted for the names of the days dedicated to the heavenly bodies the
names of the corresponding divinities in the Scandinavian Mythology. Hence our English names of the
week-days are, partly of Roman, partly of Scandinavian descent. To the former belong Sunday, Mon-
day, and Saturday; to the latter, the remaining four days. In all our legislative and judiciary acts and
documents, the Latin names of the days of the week are still employed.

(2). The days of the year, beginning with January 1, were subdivided into successive groups of eight
days, with the letters from A-H attached to the several days. In other words, the Roman week con-
sisted of eight days. The farmers worked seven days, and on the eighth (nono guogue die) went into the
city to market, and to acquaint themselves with public affiairs. Between two successive nundins there
were, acoordingly, seven ordinary days. In their peculiar form of reckoning (before referred to), the
Romans added the two extremes to the seven intermediate days. Thus, the successive groups were re-
garded as recurring nono quogue die, and were accordingly designated rovendine, or nundinez. This mode
of reckoning continued until the time of Constantine. He transferred the market days to the Sundays.
And thus the seven-day week, which before was peculiar to the Christians, was extended to the whole
nation.

23. The following Table exhibits at one view the CALENDAR LETTERS correspond-
ing to all the days of the year, and also the year-number of each day, reckoned
from January 1. The Calendar Letters are all printed in the same character, as is neces-
sary in a general Table, applicable to all years. The Table is constructed for a Common
year, but also applies, with the necessary modifications, to a Leap year.
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The use of this Table is obvious. If the 1st of January (for example) be Sunday, then
every A in the Table will denote Sunday ; every B, Monday, and so on. If, again, we
know the Letter belonging to any given day of the week, in any given year, the Table
shows at once the day of the week corresponding to any given day of any month that
year: e. g., if A be the Sunday Letter of any year (1871), and we wish to know the day of
the week on which the 10th of October falls that year, we see that C is the Calendar
Letter of that day ; and, therefore, the required week-day is Tuesday; or, if A be the
Monday Letter of any year, then the 10th of October (C) will be Wednesday. And, ».¢.,
if we know any week-day Letter, we can find at once the days of each month corre-
sponding to it, or any other week-day: e.g., if A be the Sunday Letter and we wish to
know what days of July will be Wednesdays, the Wednesday Letter will be D, and all
the days to which D is prefixed—viz., 5, 12, 19, 26—will be Wednesdays. The inspec-
tion of the Table also shows us that, in a Common year, the 31st of December has the
same Letter (A) as the 1st of January; in other words, the year ends on the same day of
the week that it began: which is also obvious from this, that 365 days contain 52 com-
plete weeks plus 1 day (*).

‘We see also that January 1 and October 1 have the same Letter (A), and, therefore,
theee months commence on the same day of the week. So do February, March, and
November (Letter D) ; so, also, April and July (@) ; September and December (F). This
Table also shows at once the number of days from any day of the year to any other day.
For example, from February 1 to November 28: February 1 is the 32nd day of the
year ; and November 28 is the 332nd; hence number required is 332 — 32 = 300. This
includes one of the extremes—either February 1, or November 28. If botk extremes be
included, the number is 301 ; if neither, 299.

It is useful to remember the Calendar Letters of the first day of each month, because
this will suffice to determine, without the Table, the Calendar Letter of every day in
each month. For this purpose, the following doggrel couplet has been invented.

Jan. Feb. March. April. May. June.
At Dover Dwell  George Brown  Esquire
July. August. Sept. Oct. Nov. Dec.

Good  Christopher Finch And David Friar.

A more ancient and graver couplet is given by Clavius :—

Astra  Dabit Dominus, Gratisque Beabit Egenos;
Gratia Christicolee Feret Aurea Dona  Fideli.
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(1). As every month consists of four complete weeks, and (with the exoeption of February) two, or
three, days over, it is obvious that, if the initial day of any month be given, the initial day of any other
month can be found, without the Table, by multiplying the number of intermediate months (omitting
February) by 2, adding 1 for each month of 31 days, and dividing the resulting sum by 7. The remain-
der will be the number of days of the week which the required day is distant from the given one: e. g.,
if March 1 fall on Tuesday, required the day of the week on which September 1 falls. Here we have six

intermediate months, four of which contain 31 days. Therefore, 8 x : +4

hence, September 1 falls 2 days later in the week than March 1; ¢.e., on Thursday, as the Table shows.
Similarly, if January 1 fall on Sunday, October 1 will also fall on Sunday, because there are 8 interme-

diate months, omitting February, 5 of which contain 31 days; and 8x2+8

words, October, in a Common year, begins the same day of the week that January does (see the Table).
In a Leap-year, 1 day must be added for February, and the remainder will be 1, showing that in a Leap-
year October 1 falls one day of the week later than January 1.

24. Hitherto we have been dealing with the Common year, of 365 days. 'We have
now to consider what changes take place in the case of Leap-year.

In the first place, it is obvious that, by the addition of a 29th day to February, the
year-number of each subsequent day must be increased by 1—thus, March 1 becomes
the 61st (instead of the 60th) day of the year; and so on to the end—and that the year,
therefore, ends, not on the same week-day on which it commenced, but on the next: e.g.,
if the year begin on Sunday, it will end on Monday.

Secondly, the insertion of the intercalary day will cause a change in the Sunday
Letter subsequent to February 29. Because in the week in which the intercalary day
occurs, two days have the same Letter, and, therefore, from the preceding Sunday to the
next following Sunday, there will be only siz Letters reckoned : consequently, the Letter
of the latter Sunday must be one less than the Letter of the former Sunday. Thus, for
example, the Sunday Letter of 1872 (Leap-year) was G. Consequently February 25
(G) was Sunday; 28th (C), Wednesday; 29th (to which no Letter is attached, or else
that of March 1), Thursday ; March 1 (D), Friday; March 3 (F), Sunday. Therefore,
F (instead of @) denotes that Sunday, and all the remaining Sundays of the year.
And, generally, in a Leap-year, the Sunday Letter, after the 29th of February, is the
Letter immediately preceding the Sunday Letter at the beginning of the ‘year, and up to
February 29. Or, to state the same result in another form, the effect of the intercala-
tion is to push up all the week-days after the 28th of February one place, while the
series of Calendar Letters is left untouched. A Leap-year, therefore, has two Sunday
Letters, the first applicable to the first two months of the year, and the other to the last ten ;
the second Letter being, in the order of the letters of the alphabet, one behind the first; e. g.,
the Sunday Letters of 1872 were G, F.

= 176; leaving the remainder 2:

leaves no remainder: in other
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Hence it also follows, that, as a Common year ends with the same day of the week
with which it began, the first seven days of the year next after a Common year fall upon
the week-days which immediately succeed those on which they fell the preceding year;
that is to say, the Sunday Letter of the following year is one bekind that of the preceding.
The year following a Leap-year has, for its Sunday Letter, a Letter two bekind that with
which the Leap-year commenced: e. g., the Sunday Letter of 1873 was E, and of 1874, D.
The Sunday Letters of 1872 were &, F, that of 1873 being E.

25. The Church of Rome has adhered to the ancient Ecclesiastical Calendar, in
placing the intercalary day between the 23rd and 24th of February, as the old Julian
Calendar did (Art. 17) ; thus making, in fact, two 24ths, as in the Julian Calendar there
were two vi. Kalend. Hence the change of Sunday Letter, in Leap-year, takes place in
the Roman Calendar after the 24th of February; not, as with us, after the 29th. The
note in the Roman Breviary and Missal is “ In anno bissextili, Februarius est dierum 29;
et Festum S. Mathim celebratur 25 Februarii, et bis dicitur Sexto Calendas, id est, die 24 et
die 25, et Litera Dominicalis quee assumpta fuit in mense Januario mutatur in preceden-
tem : ut si in Januario Litera Dominicalis fuerit A, mutatur in preecedentem, que est g,
et litera £ bis servit, 24, 25.”” The same rule is laid down in the Sarum Missal: ¢ Si
Bissextus fuerit, quartd die a Cathedra 8. Petri (February 22) fiat Festum S. Mathie.”
In our first Prayer Books, the ancient rule was followed, or intended to be followed, as
to the mode of intercalation, and the change of 8t. Matthias’ day to the 25th in Leap-
years. In the Church Calendar, the place of the Regifugium was taken by St. Matthias’
day. But at the final revision, in 1662, the ancient practice was given up, and the
Civil mode of intercalation—namely, making the 29th day of February the intercalary
day—was adopted. The Revisers of 1662 were, probably, induced to make this
change in order to put an end to the doubts and mistakes which had arisen respecting
the proper day on which the Festival of St. Matthias should be kept (*).

The following Table shows the arrangement respecting Leap-year in the Roman and
the English (or Civil) Calendar, respectively. The asterisks indicate the intercalary
days. Compare the corresponding portion of the old Julian Calendar, Note 3, Art. 17.

E2
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Common Year. Leap-year, Roman Calendar. Leap-year, Civil Calendar.
22 Feb.,, D 22 Feb.,, D 22 Feb.,, D - ’
23 ,, E 23 ,, E 23 ,, E
2¢ ,, F 24),, Fbis* 24 ,, F S. Matthias.
25 ,, G 25 } ,» F 8. Matthias. 25 ,, G
26 -,, A 26 ,, G 26 ,, A
27 ,, B 27 ,, A 27 ,, B
28 ,, C 28 ,, B 28 ,, C
29 ,, C 29 ,, Dbis*
1 Mar.,, D 1 Mar,, D 1 Mar.,, D

Thus, in both modes of reckoning, and whether the year be Common or Bissextile,
March 1 has always the Letter D. In the Roman Calendar, the intercalation does not
disturb the arrangement of the Calendar Letters, except from February 26 to February
28. In the Civil Calendar (that of the Anglican Church) there is no displacement at all
of the Letters. February 29 merely takes the same Letter (D) as the following day,
March 1. '

(1). The original compilers of our Prayer Book (1549) so far changed the ancient usage of the Church,
as regards the intercalary day, that they placed it between the 24th and 25th of February, instead of be-
tween the 23rd and 24th. In the ¢ Order of how the rest of Holy Scripture is appointed to be read,” they
laid down the following rule :—¢¢ This is also to be noted, concerning the Leap-years, that the xxv. day of
February, which in Leap-year 18 counted for two days, shall on those two days alter neither Psalm nor Les-
son ; but the same Psalms and Lessons, which be said the first day, shall serve also the second day.” The
same rule was continued in the two succeeding Prayer Books, of Edward VI. and Elizabeth (1552, 1559).
Dr. Nicholls (Commentary on the Book of Common Prayer) is of opinion that the compilers of our Prayer
Book fell into an error respecting the proper day of intercalation, making two 25th days, instead of the
old and correct two 24ths. But Wheatly considers it highly improbable that so many learned men
should have been ignorant both of the Rubrics and practice of the old English Church. He, there-
fore, holds that the alteration was made designedly, in order that there might be no confusion in the
observance of St. Matthias’ day (Feb. 24), but that it should be always kept on the 24th, in Leap-
year, as well as in a Common year; and not on the 25th in Leap-years, as the Breviary and Missal
directed. But if this were the reason, it is strange that in the Calendar of that Prayer Book, as well as
in that of Elizabeth and Edward’s Books, St. Matthias’ day is affixed to February 25. In King James'
Prayer Book (1604), not in Elizabeth’s, as Wheatly says, the older practice, with regard to intercalation,
was restored, and the Rule was thus altered :—¢ When the year of our Lord may be divided into four even
parts, which is every fourth year, the Sunday Letter leapeth; and that year the Psalms and Lessons
which serve for the xxiii. day of February shall be read again on the day following, except it be Sunday,
which hath proper Lessons of the Old Testament appointed.” It is plain from this that it was intended
to restore the intercalary day to its former place between the 23rd and 24th, and it is equally clear that
it assumes the existence in the English Church of the Roman rule, that, in a Leap-year, St. Matthias’
day should be kept on the 25th; because, if the Lessons for the 23rd were also to be read on the 24th,
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in Leap-years, then that day could not be St. Matthias’, which had its own proper first Lessons different
from those of the 23rd.

The Reviewers of 1662 wholly omitted the Rule of the preceding Prayer Books relative to the repeti-
tion of the Psalms and Lessons in Leap-year, and adopted the Civil method of intercalation—viz., adding
a 29th day to February, making it the intercalated day, and appointing Lessons for it: the first Lessons
in their course, the second Lessons out of course (Matt. vii. and Rom. xii.). They moreover fixed the
Feast of 8t. Matthias permanently to the 24th of February. It may be worth adding that, by an old
statute (21 Henry III., A. D. 1236), it is enacted that the place of the intercalary day shall be that which
it occupies in the old Church reckoning.

For several years after the Revision of 1622, some of the Almanac makers still adhered to the custom
of placing St. Matthias’ day in Leap-year on the 25th; which led to some diversity of usage in the
Church : to put an end to which, Archhishop Sancroft (who was himself one of the Revisers, and was
principally concerned with the Calendar revision) published (1683) an Injunction, requiring ‘all Parsons,
Vicars, and Curates, to take notice that the Feast of St. Matthias is to be celebrated, not upon the 25th
of February, but on the 24th of February, for ever, whether it be Leap-year or not, as the Calendar in
the Liturgy, confirmed by the Act of Uniformity, appoints and enjoins.” Thus the uncertainty about St.
Matthias’ day was finally removed, and our Church observes it, in Leap-year, on the day before the
Church of Rome does. Dr. Nicholls, indeed, denies the authority of Archbishop Bancroft’s Injunction,
and tries to maintain that the Caroline Revisers did not mean to substitute the Civil for the Ecclesiasti-
cal method of intercalation ; nor to deviate from the ancient usage of the Church by observing St. Mat-
thias’ day on the 24th instead of the 25th. :

26. From what has been said (§ 21) it is plain that, if we know the Sunday Letter
for any given yearin the old Julian Calendar—that is to say, the Julian Calendar be-
fore the Reformation of Gregory XIII., in 1582—we can find those of all the preceding
and subsequent years. If, for example, we know that . n. 1000 (a Leap-year) had for
its Sunday Letters G F, we also know that the Letter of the preceding year, 999, was A,
of 998, B ; and so on, until wereach 972, when we arrive at G F again. Similarly, count-
ing forwards from a. p. 1000, we get E for 1001, D for 1002, and so on, until we reach
1028, when we arrive at G F again. And it further appears that in each of these two
periods of 28 years—namely, 972-1000, and 1000-1028—the Sunday Letters succeed
each other in exactly the same order. Nor is this peculiar to those two periods. It will
be found to apply to all the preceding periods of 28 years, up to a.p. 20, and to all
the subsequent periods down to 1560, in the Roman reckoning, and to 1748 in our own.
And the same, of course, holds true if we start from any other year of which the Sunday
Letter, or Letters, is known. In all cases, the Sunday Letters will be found to recur
in cycles of 28, their order of succession in each cycle being identical.

This remarkable cycle is called the SoLar CycLE, or, more properly, the CycLE or
THE DominNicar LetreRs (Cyclus Solaris ; xix)og, or éxrwkateixooaernplc, rov nAiov). It
seems to have been made use of about the time of the Council of Nice. It is an imme-
diate oconsequence of the Julian intercalation of a day every fourth year. If a// years
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consisted of 365 days, the Sunday, and all the other Calendar, Letters would recur in
the same order at the end of every seven years; because, in passing from one Common
year to the next, the Sunday Letter retrogrades one place: consequently, at the end of
seven consecutive Common years, it would come again to the place from which it started.
But the insertion of a day every fourth year interrupts this regular order of regres-
sion. Every Leap-year causes the Sunday Letter to recede two places; therefore, in
four years it retrogrades five places, in other words, every fourth year, the regular rate
of regression is increased by one place ; therefore, in seven times four years, there will
be seven such additions; that is to say, at the end of 28 years the displacements arising
from the Leap-years will be all adjusted, because the total number of regressions will be
35—an exact multiple of 7. If, then, a Table of Sunday Letters were constructed for
any 28 years of the Julian Calendar, it would show the Sunday Letter (or Letters) for
every oorresponding year of every cycle down to the Change of Style, when the Julian
Calendar was corrected.

27. In oonstructing such a Table, any year may be taken at pleasure, as the starting
point of the cycle. The starting point originally assumed was defined by this con-
dition—That it should be a Leap-year, in which the first of January was Monday, and,
therefore, the Sunday Letters G F. The following Table exhibits the resulting corre-
spondence between the years of the cycle and the Sunday Letters; the asterisks marking the
Leap-years:—

TABLE SHOWING THE RELATION BETWEEN THE SUCCESSIVE YEARS OF THE SOLAR
CycLE AND THE SUNDAY LETTERS.

Ye%r;ctl):.the Sunday Letter. Yeé;sc l(:a‘: the S'unday Letter.

* 1 GF 15 C
2 E 16 B

3 D *17 AG
4 C 18 F
* 5 BA 19 E
6 G 20 D

v F *21 CB
8 E 22 A
%9 DC 23 G
10 B 24 F

11 A *25 ED
12 G 26 C
#13 FE 27 B
14 D 28 A
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This oycle may be applied to any era, of which the Sunday Letter of the initial year,
or epoch, is known. Dionysius Exiguus caloulated that the Nativity of our Lord took
place on Saturday, December 25, B.c. 1. Consequently, January 1, A.p. 1, also fell on
Saturday; therefore the Sunday Letter of A.». 1 was B: A.p. 1 might, accordingly,
begin with any of the #Aree years of the above cycle which have B for the corresponding
Sunday Letter. He choose the 10th year of the cycle, as being the first with that Let-
ter. Consequently, the Christian Era began on the 10th year of the Solar Cycle. Henoce
the following Rule for finding the Sunday Letter corresponding to any year of our Lord :—

To the numeral of the given year A.D. add 9, and divide the sum by 28. If there be no
remainder, the year of the cycle is 28, and the required Letter 1s, by the Table, A. If there
be a remainder, the Letter or Letters opposite that number will be the required Letter or
Letters. For instance, if the remainder be 1, it will be the first year of the cyocle, and
the Sunday Letters will be G F'; if the remainder be 2, it will be the second year of
the cycle, and the Sunday Letter will be E ; and so on.

ExamMpLE.—Required the Sunday Letters of A. . 1000 (Leap-year). Here we have
1000 + 9
28
elapsed, and that the first year of the 37th oycle was current; and that, therefore, the

Sunday Letters are G F.

The Rule may be generally expressed by the following convenient formula, where =
denotes the number of the year A.D. ; r the remainder after dividing  + 9 by 28; and L
the Sunday Letter (or Letters) corresponding to z:—

z+9
z-(%); M
The Letter (or Letters) corresponding to the numerical remainder will be found in

the Table, as before.

‘We have just seen (Art. 27) that the epoch, or starting point, of the Solar Cycle is
B.c. 9. Consequently, the first oycle ended A. . 19 ; and the second cycle began a. ».
20 : and so on, continuously.

= 36, with a remainder 1; showing that 36 complete cycles had then

28. The Table (Art. 27) will also show the Sunday Letter corresponding to any
year Before Christ. Not, of course, that there were Sundays then ; but it may still be
desirable to know the Seventh-day Letter, reckoning backwards from the first Sunday of
the Christian Era. The following is the Rule for finding it, the reason of which is
obvious, from what has been said above :—

Take the multiple of 28, which, when added to 9, will be the epoch of the cycle next before
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the given year B.c. Subtract the latter from the former, and to the difference add 1. This
will give the year of the cycle, and the corresponding Letter (or Letters) in the Table will be
the Sunday Letter (or Letters) sought. Formula (1) becomes in this case
, (n28+9 -2\
| v-(), @
where L’ denotes the Sunday Letter (or Letters) corresponding to year-number s. c. (),
and n the multiple of 28 which will make .28 + 9 greater than 2’
Ex. 1. Find the Sunday Letter of B.c. 200.

Here we have 7 x 28 = 196
+9

B. C. 205 = lIst year of a cyole.
200

5 years of the cycle elapsed.
Therefore 200 is the 6th year of that cycle; and by the Table the Sunday Letter
is @.
Ex. 2. Find the Sunday Letters of B.c. 165.
Hero 6 x 28 = 168
+9

B.C. 177 = 1st year of a cycle.
165

12 years of the cycle elapsed.
Therefore B. c. 165 is the 13th year of that cycle; and by the Table the Sunday
Letters are F E.

29. Instead of the Table (Art. 27), we may use the following Table, which is, in fact,
the same as the former, only that it begins with .p. 1, whose SBunday Letter is B:—

SolurCycle, . . . |1|2|3|4|6|6|7|8|9|10[11]12/13]14
Sunday Letter, . B|A|G|FE|D|C|B|AG|F|E|D|CB|A|G
Solar Cycle, . . 16|16 17|18 [19 |20 |21 [22 |23 |24 | 25| 26 | 27 ] 28
Sunday Letter, . . |F |[ED/C|B|A|GF|E|[D|C |BA|G|F|E|DC

This Table will determine the Sunday Letter for any given year A. . in the Julian
reckoning, or Old Style. The following is the Rule:—
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Divide the given year by 28; the remainder will then be the current year of the cycle.
The Letter (or Letters) corresponding to this remainder will be the Sunday Letter (or Letters)
required.

Ex. 1. A.p. 1066. Here we have

1066
('2'§‘>.. _2-A

The guotient is 38, showing that 38 complete cycles had elapsed. -
Ex. 2. A.p. 1420. Here we have

1420

QQT)=20=GE

The quotient is 50 ; and, therefore, 50 complete cycles had elapsed.

A similar Table will, of course, show the Sunday Letters for all the years . c. The

Sunday Letters of 8. c. 1 are CD ; therefore the series for the first cycle, reckoning back-
wards from B. c. 1, is as follows :—

|

SolarCycle, . . . | 1|2 ,3 |4 5|6|7]8]9 10/11|12|13]14
Sunday Letter, . . |[CD|E | F G‘ABC D|E FGIA B|C|DE|F
] ‘Solar Cycle, . . . 16 |16 |17 | 18 | 19| 20 | 21 |22 | 23 | 24 | 26| 26 | 27 | 28
| Sundsy Letter, . . GABCDEFGABCDEFGABl

The Rule is the same as that for years A.p. It may be observed, though, that in a
Leap-year the second of the Letters is the Sunday Letter for the early part of the
year, the first for the later part.

Ex. 1. B.c. 1066. Here we have

1066
<2—8>r = 2 = E.
Ex. 2. B.c. 1420. Here we have
1420
(W),- = 20 = F.

On comparing the two Tables in this Article, we see that, while for the years . v.
the series of Letters proceeds in a retrograde order, for the years B. c. it proceeds in a
direct order.

30. The Tables which have just been given are sufficient to find the Sunday Letters
for any year B.c., or A.D., Old Style. The only arithmetical process required is the

F
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division of the given year by 28. But Tables have been constructed by means of which
even this easy process is rendered unnecessary, and the Sunday Letter found by a simple
inspection. Several such Tables have been drawn up. But, while they differ in some
minor details, they are all constructed on the same general plan—namely, a oycle of
seven centuries with the Solar Cycle of 28 years. I shall first exhibit the more usual
form of these Tables, and then point out the principle of their construction.

TABLE I.

To rinD, BY SrvpLE INsPECTION, THE SUNDAY LETTER (OR LETTERS) FOR ANY
YEear Berore CHRIsT.

Centuries B. C.: that is, the Centurial Figures, when the two last Figures of the
Date have been dropped.

The Years of 0 1 2 3 4 5 6
7 8 9 10 1 12 13

each ;4 15 ;6 17 18 19 20

1 22 3 24 25 26 27

Century 28 29 30 31 32 33 34
B.C. 35 36 37 88 39 40 41

X X X X X X X

—) = =} =1 =) =2 ) = =) = =) = =) =6*

01,29 |57 |85 cD BC AB GA FG EF DE
02 | 30 | 58 | 86 E D c B A G F
03 | 31 | 59 | 87 F E , D c B A G
04 | 32| 60|88 G F | E D c B A
05 | 33 | 61 | 89 AB GA . FG EF DE CD BC
06 | 34 | 62 | 90 C B | A G F E D
07 | 35 | 63 | 91 D | ¢ | B A G F E
038 | 36 | 64 | 92 E I D C B \ A G F
09 | 37 | 65| 93 FG ' EF DE CcD BC AB GA
10 | 38 | 66 | 94 A G F E D [} B
11|39|67]|95 B A G F E D c
12 | 40 | 68 | 96 C B A G F E D
13 | 41 | 69 | 97 DE CcDh BC AB GA FG EF
14|42 (70| 98 F E D C B A ‘G
15 43 | 71 | 99 G F | E D c B A
16 ' 44 | 72 | 100 A G F E D C B
17 [ 45 | 73 BC AB GA FG EF DE CcD
18 | 46 | T4 D C B’ A G F E
19| 47|75 E D o] B A G F
20 | 48 | 76 F B D c B A G
21 | 49 | 77 GA FG EF DE CD BC AB
22|50 |78 B A G F E D c
23 | 51|79 , C B A G F E D
24 | 62 | 80 D C B A G F E
25 | 53 | 81 | EF DE cD BC AB GA FG
26 | 54 | 82 b6 F E D C B A
27 | 55 | 83 A G F E D c B
28 | 56 | 84 l B A G F E D ]

X stands, generally, for the centurial figures.
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TABLE II.

To riND THE SUNDAY LETTER (0R LETTERS), BY SIMPLE INSPECTION, FOR ANY
Year A. D, Ovrp StyLE.

Centuries A.D.: that is, the Centurial Figures, when the two last Figures of the
Date have been dropped.

0 1 2 3 4 5 8

The Yeans of 7 8 9 10 11 12 13
each 14 15 16 17 18 1: 22

21 22 23 2 25 2 2

Century 28 29 30 31 32 33 34
A.D. 35 36 37 38 39 40 41

X X X p.¢ X X X
- = —_ = — = = =3 - =4 bl = e =

(7) 0 (7) ! (7) 2 (7) (7) (7) (7)

00 DC ED FE GF AG BA CB
0129|5785 B 4] D E F G A
02| 30|68 |86 A B C D E F G
03(31|59]|87 G A B C D E F
04 | 32|60 |88 FE GF AG BA CB. DC ED
05 | 33 | 61 | 89 D E F G A B C
06 | 34 | 62 | 90 C D E F G A B
07]35]|63|91 B C D E F G A
08 | 36 | 64 | 92 AG BA CB DC ED FE GF
09| 37|65 |93 F G A B C D E
10 [ 38 | 66 | 94 E F G A B C D
1139|6795 D E F G A B C
12|40 | 68 | 96 CB DC ED FE GF AG BA
13| 41|69 | 97 A B C D E F G
14 | 42 | 70 | 98 G A B C D E F
16 (43| 71 | 99 F G A B C D E
16| 44 | 72 ED FE GF AG BA CB DC
17456 |73 C D E F G A B
18 | 46 | 74 B C D E F G A
19 | 47 | 76 A B C D E F ¢
20 | 48 | 76 GF AG BA CB DC ED FE
21 |49 | 77 E F G A B [o} D
22 | 50| 78 D E ¥ G A B c
23| 61 {79 c D E F G “A B
24 | 62| 80 BA CB DC ED FE GF AG
25 | 63 | 81 G A B c D E F
26 | 54 | 82 F G A B C D E
27| 66 | 83 E F G A B [ D
28 | 56 | 84 DC ED | FE GF AG BA CB

The principle on which the last two Tables are constructed is easily explained.

In the first place, as seven Julian centuries contain exactly 25 Solar Cycles (25 x 28
=7 x 100), it follows that, after the lapse of seven complete centuries, January 1 will fall
on the same day of the week as it did the first of the seven centuries (*). For instanoce, in

F2
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the century-column, calling the first century of the Christian Era 0, and knowing (as we
do) that the first day of that century fell on Saturday, we have B for the Sunday Letter
of A.D. 1. Therefore, January 1, o.p. 701, also fell on Saturday: so did January 1,
1401; and so on, through the successive cycles of seven centuries. Similarly, as Janu-
ary 1, A.p. 1 = January 1, B.c. 0, it results that January 1, B.c. 700, 1400, &c., also
fell on Saturday, and so through the successive cycles of seven centuries B. c.

Again, as 100 Julian years contain 36,525 days, = 5217 weeks, plus 6 days, it
follows that, in any two consecutive cenfurial years, the 1st of January in the one year
will be 6 week-days apart from January 1 in the other (*). Accordingly, as January 1,
A.D. 1, A.D. 701, &c., fell on Saturday, and as January 1, B. c. 0, B.c. 700, &c., also fell
on Saturday, we find—reckoning the 6 days backwards for the years ». c., and forwards
for the years A. p.—the centurial week-days and Sunday Letters as follows:—

Jan.1,B.c. 0 =8at, B Jan. 1, A.p. 1=8at, B
” 100 = Sun., A ” 101 = Fri,, C
” 200 = Mon., G ’” 201 = Thurs., D
” 300 = Tues., . F ” 301 = Wed,, . E
’ 400 = Wed., . E ” 401 = Tues., . F
” 500 = Thurs., D ” 501 = Mon., . G
” 600 = Fri., (0] ” 601 = Sun., . A
v 700 = Sat., B ” 701 = Bat., . B
&e. &eo.

This being premised, the construction of the Tables is obvious.

The first four columns contain the successive years of each century, from 1 to 100.
Each of the first three columns contains 28 numbers ; and the number in each horizontal
line differs by 28 from the one preceding it. The seven following columns contain, each,
the Sunday Letters of the centuries at the head of these columns respectively. For
instance, column 5 contains all the Sunday Letters of the first century of our era
from aA.p. 1, to A.p. 100. Column 6 contains the Sunday Letters of the second
century, from a.p. 101, to A.p. 200, and so on. And since the cycles of seven
centuries recur (as we have seen), the Tables exhibit all the possible cases; that is to
say, the Sunday Letters for any number of centuries B.c., and A.D.,in the Julian
Calendar, or Old Style. The general expressions ({) =0, %) = 1, &o., show to
which of the seven centurial columns any century befo;e B.C. 410r0, or gfter A. D. 4100,
is to be referred. For instance, suppose B. c. 6900, or A. p. 6900: we have (ﬁ?) =6:

7
therefore 69 belongs to the last column (11).
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(1). This recurrence cannot take place soomer than after the lapse of 700 years, because 12289--= -275;

and as 26 and 7 are prime to each other, their least common multiplier is 175 ; and 4 x 175 = 700.
(2). Or thus :—Let the Calendar Letters A, B, . . . G, be denoted by the numbers 1,2, . . . 7. In
100 years there are 3 Solar Cycles, plus 16 years: and in these 16 years there are 20 regressions, =6;

for (27") =6. Therefore, if n be the number of any Calendar Letter of any centurial year, the number
of the same Calendar Letter the next centurial year will be n - 6, = n + 1, for 7 = 0.

E. g.—Given that the Sunday Letter of . p. 1401 i3 B (2), then the Sunday Letter of a.p. 1501
must be C (= 2+ 1).

31. A few examples will show the mode of using these Tables.

First, TasLE I, B.C.
Ex. 1. Required the Sunday Letter of B.c. 98. Here we have century 0
(head of column 5) and year 98 (like 14): these intersect in letter
F, which is therefore the Sunday Letter sought.
Ex. 2. B.c. 100: A is the required Letter.
Ex. 3. B.c. 1720: 17 is found in column 8, and 20 in line 20; these intersect in
Letter C, which is the Letter required.

Ex. 4. B.c. 6981: here.(-t;—g) =6; and therefore 69 is found in column 11: 81
is found in line 25, and these intersect in F(&, which are the Letters
required.

Secondly, TasLe IIT.
Required the Sunday Letters of the same years, a. p.
A.p. 98, . . . . . Bunday Letter G.
A.p. 100, . . . . . » ED.
A.D. 1720, . . . . . ' CB.
A.p. 6981, . . . . . » F.

32. The Julian Sunday Letter for any year B. c. or A.D. may also be found, without
the use of Tables, by a simple arithmetical rule, which is thus investigated :—

In passing from one year to the next following year, the Sunday Letter retrogrades
(Art. 24) one place, or two, according as the former year is a Common or Leap-year.
Consequently, in passing from A.D. 1 to A.D. 2 there is one regression; from A.p. 2 to
A.D. 3, another regression; and so on. Hence, if all years were Common ones, there
would bo - 1 regressions in z years. But as each Leap-year causes two regressions,
z

and as there are < 4) Bissextiles in z years, the additional number of regressions on

’
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acoount of the Bissextiles is the integer contained in (E) . Consequently, the fotal
number of regressions in z years, is z - 1 + (z)a But this total number is composed
of reourring sets, or circulating groups, of seven (*). Hence, if we fix on any
of the seven letters as the zero or starting point, and denote the other six letters,
reckoned in refrograde order from it, by the numbers 1, 2, 3, 4, 5, 6, we may omit all
the complete groups of seven, and take account of the remaining letters only. In other
words, we may divide the total number of regressions by 7; and the remainder, applied
to the scale just described, will show the number of places which the required Sunday
Letter has receded from the Letter fixed upon as the zero or starting point. Now, to
Jind the starting point, it is sufficient for us to know the Sunday Letter of o.p. 1. But
as we know that Jan. 1, A. . 1, fell on Saturday, the Sunday Letter of that year was B
(Art. 27). Hence, taking B as the zero or starting point, and numbering the seven
Calendar Letters in retrograde order, thus—

6 6 43210
CDEF G A B,

we have the scale whereby to ascertain the Sunday Letter of any year z, o.p. The
following is the General Rule for finding the Sunday Letter for any year (z) A.D.:

To the year-number add its fourth part, omitting fractions; subtract 1 from the sum:
divide the result by 7 ; and if there.be no remainder, then B is the Sunday Letter : but if any
number remain, then the Letter corresponding to that number in the annexed scale (vid. above)
18 the Sunday Letter.

(4)

+(2
4

-1\ .
- = >’:whereListhe

z
This Rule may be thus briefly formulated,— L = <

number of the Sunday Letter; and (;) denotes the integer guotient arising from di-

viding z by 4. o

If the year z be a Leap-year, the Letter found by the scale is the second of the two
Letters of the year; because in the above calculation a// the Leap-years, and therefore
all the regressions, are included.

One or two examples will suffice to illustrate this Rule :—

Ex. 1. Required the Sunday Letter of a. n. 325.

([ 325 +81-1 . .

Here we have z = 335; \Z)w- 81 ; therefore, (———-—)r = 6, which, applied to

7
the scale, gives C for the required Letter. ’
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Ex. 2. Required the Sunday Letters of A. p. 1500 (Leap-year).

Here we have (l_50_01-7§_7_5_:_1> =5 = E, by the scale ; and as E is the second Letter

of the year, the required Letters are ED.
In the first Example the quotient of $ is 57 ; showing that 57 complete cycles of the

seven Letters had elapsed. And in the second Example, the guotient of -lgé is 267,

showing that 267 complete cycles had elapsed.
It is easy to transform the numerical value of any Letter L, caloulated in the above
scale, into its numerical value calculated in the natural scale

ABCDETFG (B)
1 2345 617

For, comparing ‘the values of each Letter in both scales, we see that the sum = 9.
Let, then, o be the value of any Letter in scale (4), # its value in scale (B); then

u+9v=09, or,
9 - 2 -
- (7))
e. g. value of F in scale (4) is 3; .". in scale (B) it is 6.
Again, B = 0 in scale (4); .. in scale (B), B = (9_;_0> -9,

>,we get

&
+
LR
N
3
|
[y

Hence, substituting the value of ¢, viz. L = <

w+!' } -3

value of L in scale (B) = 7 - = .
. <.r+<g>w+ 4>.
=T\

(1). A familiar illustration of this circulating process is furnished by a watch or clock. The zero, or
starting point, on the dial is XI[. In (say) a thousand hours after the hour-hand has passed that point,
it will have arrived at IV., having made 83 complete revolutions, with four hours over. In short,

1000
(3
dial plate; B to XIL ; A to I.; and o on, in retrograde order, until B is reached again.

- g

| LY

)' =4. Bo, in the case before us, the seven Calendar Letters oorrespond to the twelve hours of the
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33. It is not necessary to make a.D. 1 (Letter B) the zero or starting point of the
scale. Any other year A.D., with its corresponding Sunday Letter, will do as well.
Our Prayer Book takes A as the zero, in the small annexed Table which it gives for the
finding of the Dominical or Sunday Letter, and which is numbered as follows :—

6 56 43 210 a
BCDETFGA )

In this scale we see that B, the Sunday Letter of A.D. 1, is marked 6 ; that is to say,
the Sunday Letter of a. p. 1 is six places bekind the zero point. The Letter of a. p. 2 is,
therefore, seven places behind : thatof A.p. 3, eight places; and, generally, supposing all
the years Common, the Letter of A. 0. # will have retrograded = + 5 places from A. (the zero

Letter). Adding (2) regressions for the Bissextile years, we find the total number of

regressions from zero A in 2 years, z + (-E) +5;but 5=7-2; and, dividing by 7, 7
may be dropped. Consequently the Rule for finding the Julian Sunday Letter, with
the Prayer Book Scale, is the following :—

Add to the year of our Lord its fourth part, omitting fractions; from the sum subtract
the number 2 : divide the result by 7 ; and if there be no remainder, then A is the Sunday
Letter. But if any number remain, then the Letter corresponding to that number in the abore
scale is the Sunday Letter.

The Rule may, as before, be thus formulated :—

<x+(§>w+ 5 _<a:+<§!w—2 .
— 7  /.° 7
because 5 = 7 - 2, and 7 may be omitted, in the division by 7. This number to be
referred to the above scale, in order to ascertain the corresponding Letter.

Ex. 1. Required the Sunday Letter of a. p. 325.

Here we have (325 +781———2> = (é%é) =5=0C.

Ex. 2. Required the Sunday Letters of . n. 1500 (Leap-year). Here

<1876
7

<l500 +375 - 2)

: )=4=D:

therefore the Letters are ED.
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There is another form in which we frequently meet the scale presented—viz., by
taking G as the zero, or starting point, thus

6 56 43 21 0 @
A BCDEF G;

and it is easy to show, as above, that, with this scale,

() ()

because 4 = 7 — 3 ; and 7 may be omitted.

Ex. 1. a.p. 325: (32"’*——#) -4-C.

Ex. 2. .p. 1500 (1500 *7375 - 3) -3-D.

If the seven Calendar Letters be numbered consecutively in their direct order, thus,

1 2 3 456 67 @)
A BCDETFG®G

we see that the number of each Letter in (3) is the complement to 7 of the same Letter
in(2);e9., '

AB)=7T-A(2.
Hence we get for L the following formula, which will be found of much use :—

z+(2) +4 |

L=7—< i > 4)
z+1+{%

-4—<‘v <4‘°>’

the scale being that of the natural order of the Calendar Letters from A . . . G. (*)

This Rule may be at once extended to the years Before Christ, by means of the astro-
nomical mode of numbering the years 8. c. (Art. 21): vis., calling the year next before
A.D. 1 B.c. 0, instead of B. c. 1—thus

B.C. . . . . 4321 || 1234, . . . . A.nD

In this way, since the year before A. p. was Leap-year, the Leap-years B. c. become
G
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multiples of 4, like those o.D.; and the same formula (4) will apply to both, by simply
changing all the signs, as usual in passing through zero. Thus, calling L’ the Sunday
Letter corresponding to any year (#) B. c., we get

4 2
Z+(=) - Z+(=) -3
() (),

because 7 may be omitted. )
N. B.—If the year be a Leap-year, the Letter so found is the first of the two.
In applying this formula it must be borne in mind that, as the astronomical date is
one less than the chronological, # = z — 1.
Ex. 1. Required the Sunday Letter of 5. c. 165.
202

Here we have 2 = 164 (a Leap-year); and, therefore, L' = (-77—) =6 =F by the

scale. Thus, as the year is a Bissextile, and the formula gives the Letter for the part of
the year before the intercalation, the required Letters are FE.
Ex. 2. B.c. 1502.
1873

Here # = 1501; and L ’(T) -4-D.

(1). This is in effect Delambre’s formula for finding Z. His mode of investigating the problem is the
following (Astron. Mod. i., p. 10) :—The first year of the Christian Era began on SBaturday; and, there-
fore, the Sunday Letter of it was B, = 2, the Calendar Letters being numbered in their natural order,
from 1 to 7. A.D. 2 began with Sunday; and the Letter L, which was B (2) for A. . 1, became A (1)
fora.p. 2; that is to say, L became L - 1: and, in general, the Letter of any year being L, that of
the next following year becomes L - 1; and after a number of years z, the Letter, becomes L - z. But
as it will almost always happen that z > L, to make the subtraction possible we must add some multiple
of 7=n.7. Thus (putting L to express the number so formed) we get L' =n.7 + L ~z. But when
z=1, L =2, as before said; therefore, L' = n.7 +2 - z, z being counted after the year o.n. 1. Now,
since the Letter was 2 in the year A.D. 1, it was 3 in the year A. . 0; oonsequently, reckoning z from
A.D. 0, or (which is the same thing) making z = current year A. p., we get (omitting the trait over L', as
unnecessary)—

L=n.7+8-42.

We have not yet taken account of the Leap-years. Every Leap-year the number of the Letter

x

diminishes by 2, instead of by1: therefore the number of diminutions due to the Leap-years = (1) .
Henoe the value of L becomes

L=n.7+3-z-(;) ; (1)
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or, dividing the total number of diminutions into groups of seven, and making n = 2, we have

I=7- (”(47- 3)' @
=7.:(z+1+ 7(’{)”1& 3>';

or, putting the quantity = + (;)'- $=R,
2er-();

34. It is obvious that having found, in any of the above-mentioned ways, the Sun-
day Letter for any year, and, therefore, the days of each month on which Sunday falls,
we get, at the same time, the days of each month corresponding to all the other days of
the week, respeoctively, and vice versd.

Ex. 1. Required the day of the week on which the 5th of April, . p. 30, fell. We
first find that the Sunday Letter for that year was A ; which Letter, by
the Table of Calendar Letters (Art. 23), belongs to April 2. Therefore
the 5th of April fell on Wednesday.

Ex. 2. Required the days of the week on which Januaryl, and April 1, a. ». 1068,
respectively fell. Here we find the Sunday Letters to be FE. F be-
longs to January 6; therefore January 1 fell on Tuesday. E belongs to
June 1, therefore that day was Sunday.

Ex. 8. Required the day of the week on which April 5, B. c. 30, fell. Here we find
that the Sunday Letter was E; which Letter belongs to April 6. There-
fore the 5th of April fell on Saturday.

For the above Examples use was made of the Sunday Letter. But we can also solve
the question directly, by finding, in the following way, the day of the week on which any
given year begins.

‘We have seen already that each succeeding year begins one or two days later than
its immediate predecessor, according as the latter is a Common or Leap-year. Hence
the same formula will serve for the adrances of the week-days as for the regressions of the
Bunday Letters. 'We know that January 1, a. p. 1, fell on Saturday (Sunday Letter B):
therefore A. p. 2 fell on Sunday, and so on. Aooordmgly, in the scale (4), Art. 32, we
may write the week-days thus,

B A G F E D C
0 1 2 3 4 5 6
Sat. Sun. Mon. Tues. Wed. Thurs. Firi.
G2
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And the total number of advances of the days, from a. p. 1 to A. D. 2, like the number of

4

regressions of the letters, will be = + (I) - 1; and, as before, the formula is

()

7

But it must be carefully noted that, if z be a Leap-year, the formula includes the inter-
calary day, and, consequently, in applying it to the 1lst of January, we must diminish
the total number of advances by 1.

Ex. 1. Required the week-day of January 1, . p. 325.

Here we have 325 + 81 - 1 = 405, and (ﬁ) = 6 = Friday (by the scale).

The year 325 therefore began on Friday, as follows also from the Sunday Letter C.

Ex. 2. Required the week-day of January 1, a. p. 1500 (Leap-year).

We have 1500 + 375 — 2 = 1874 : .- (%) = 4 = Wednesday (by scale).

Hence, knowing the day of the week on which the 1st of January falls any year, we
can find at onoce, by the Table of Calendar Letters, the week-day corresponding to any
day of any month (*).

Ex. 1. Find on what day of the week the 2nd of October fell, A. n. 325.

‘We have just found that the 1st of Jan. (Letter A) fell on Friday ; there-
fore A will denote all the Fridays of that year. Now, the Calendar
Letter of Ootober 1 is A : therefore, October 2 was Saturday.

Ex. 2. Find the day of the week on which March 1st fell, a. p. 1500.

Jan. 1st (as we have just seen) fell that year on Wednesday; therefore A
denoted all the Wednesdays up to Feb. 29; but the intercalary day will
cause the following Wednesday to fall a day soonmer than it would
otherwise do, and consequently for the rest of the year the Calendar
Letter of Wednesday will be G instead of A. But G belongs to March
4 ; henoe, the 1st March fell that year on SBunday. Or it may be seen
thus :—The 1st of March falls either three or four week-days further on
than Jan. 1, according as the year is Common or Leap. Therefore, for
the year 1500 (Leap-year), as Jan. 1 fell on Wednesday, March 1 fell

on Sunday.

(1). Some writers (vid. Franowur, p. 276; and for the Gregorian Sunday Letter, p. 287) on the
Calendar profer to make March 1 the characteristic day of the year, instead of Jan. 1. One advantage
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of doing so is this—that, the intercalation, if any, being already made, the general expression requires
no alteration for Leap-years. The acale only requires a slight alteration. Since in A.D. 1, Jan. 1 was
Saturday, March 1 was Tuesday. Consequently, taking Tuesday as the starting point, we get the

scale
B A G F E D ¢

0 1 2 $ 4 &5 6
Tues. Wed. Thur. Fri. Sat. Sun. Mon.

To this scale the same formula as in Art. 34 is to be applied.
Ex. BRequired the day of the week on which March 1 fell in a. . 1500 (Leap-year).

Here wo have 1500 + 375 — 1 = 1874, .- (1—?—‘) =8

By the scale Sunday is the required day. The Calendar Letter of March 1 is D, and therefore D
denotes all the Sundays for the rest of the year.

35. It has now been shown how the Sunday Letter for any year a. ». or 5. c. may
be found in the Julian Calendar. This investigation does not exclusively concern the
Eoolesiastical Calendar, but equally belongs to the Civil, and is intimately connected
with some chronological problems. Accordingly, before passing on to the subject of
Easter, which does specially concern the Ecclesiastical Calendar, it may be well to indi-
cate a few of the more important cases in which the results arrived at may be applied
to the caloulation of intervals of time. I have incidentally noticed some questions of
this nature already; but it will be useful to dwell a little more on the subject. It will
be borne in mind that for the present I confine myself entirely to the Julian Calendar
before the Gregorian correction ; in other words, to Old Style.

In determining the interval of time between any two assigned dates, it is important
to attend to the following points :—

1. A date, whether it be a day or a year, denotes the day or year current, not elapsed :
e.g., March 22 means that 21 days had elapsed, and that the 22nd was current ;
A.D. 10 expresses that 9 years had elapsed, and that the 10th was current.

2. In caloulating the interval defined by two given dates, the earlier day or year is
usually reckoned inclusively ; the later exclusively ; in other words, * from » is inclusive,
“?o” is exclusive : e.g., the number of days from Jan. 1 ¢o Feb. 1 is 31 ; the number of
years from 1801 ¢o 1874 is 73.

But the opposite may be émplied or expressed; that is to say, the earlier day or year
may be exclusive, the later one inclusive. 'When neither extreme is included, the interval
is, of course, one less.

3. The Civil day is reckoned as beginning at midnight, and ending the following
midnight. The Astronomical day begins at noon, and ends on the following noon ; and
is therefore twelve hours behind the Civil day.
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36. The following are specimens of the kind of ‘questions referred to in the last -
Article.
(a). How to find the number of days elapsed from any given day of the year to any other given
day of the same year.
This question has been already answered, Art. 11, and Art. 23.
(8). To find the number of days elapsed from the first of Jan., A.D. 1, to the lst of Jan.,
A D. z.
If all the years were Common, the number of days would be (z - 1). 365. The additional
number, due to the Leap-year, is (:v__; 1) .
Therefore, the total number of days (D) is

D= (z-1). 365 + (‘ 41)'0. §)

Ex. Required the number of days from Jan. 1, . p. 1, o Jan. 1, A. p. 1401.

1“?0)" - 511, 350,
(¢). To find the number of days from any given day, A.D. 1, to any given day, A.D. 2.

First, find (by (5)) the number of days from the given date, A. p. 1, to the same date,
A.D. z; and then find (as in (a)) the number of days from the latter to the given date
that year.

Ex. 1. Find the number of days from April 10, A. p. 1, fo August 4, A. 0. 441.

First, we have from April 10, . p. 1, to April 10, A.p. 441 (=Jan. 1, a.Dp. 1, to
Jan. 1, 441), the number of days = 440 x 365 + (4‘10) - 160, 710;
and (by Table II., Art. 11, or Table Art.23) from April 10 to Aug. 4 there are 116
days (216 - 100).

Hence, the number of days required = 160,826.

Ex. 2. Required the number of days from April 10, a.». 1, boAugust4 A.D. 444,
Here we must add 1 on acoount of the Leap-year, because the general formula in ()
extends only ¢ Jan. 1, 444. Hence, from April 10, o.p. 1, to April 10, a.p, 444
( = from Jan. 1, A.D. 1, to Jan. 1, A. . 444, plus 1) we get
443 + (4:3) +1 = 161,806

and from April 10 to Aug. 4, = 116

Here we have 1400 x 365 + (

Total, . . 161,922 days.



THE CALENDAR. 47

(d). Required the number of days from Jan. 1, A.D. z, to Jan. 1, A.p. 2. By the for-
maula (1) we have

D=(z-1). 365 +(“41)w,

and D-@-1). 365+(“";1).
Therefore, subtracting D from I, we get

D’-Dn(a’-z)x365+(x'4_x)w. @)

Butinoertainmes,viz.,when(’t’;1> <(z;1), we must add 1 to this result

(Art. 87, note 2).
Ex. 1. Required the number of days from Jan. 1, 100, to Jan. 1, 1500.

Here we have’ & - 2=1400; and 1400 x 365 = 611,000
o - 1400
(=).-(. -
611,350 days.

Ex. 2. No. of days from Jan. 1, 100, to Jan. 1, 1501.

Here the correction of 1 comes in, and interval = 511,716.
(¢). Find the number of days from any given day, A.D. z, to any other given day, A.D. . .

Let a be the number of the former day, and 4’ that of the latter. Then .D becomes
D +a; and D becomes D' + a’: and formula (2) becomes

U-Ds(x'-x)xasm(";”) +d -a[+1]. 3)

The number 1 within the last bracket is only to be added when ("' - 1) < (’_;_1.) .
There are three cases to be considered.

(a). & = a: in this case, the number of days is given by formula (2).
Ex. The number of days from Jan. 10, a.p. 100, to Jan. 10, a. p. 1500, or as-above,

= 511,350.
B). & > a.
Ex. Required the number of days from Jan. 6, A. p. 1001, to Sept. 26, A. ».1500.
From Jan. 6 to Jan. 6 (= Jan. 1to Jan. 1), . . . . 511,350 days.

From Jan. 1 to Sept. 26 (Leap-year), by Table Art. 23, + 264
« - a=264. Total, . . 511,614 days.
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(7). @ <a.
Ex. Required the number of days from Nov. 1, a. p. 400, to March 25, A. 0. 1204.

Here we have 2/ - z = 804.
804

Henoce, 804 x 365 + (—4-) = 293,661 days.
w

a = 85 (Leap-year).
a=306( , )

d-a=-221 . . . . -221

The number of days sought = 293,440
(8). Find the number of days from Nov. 1, a. p. 400, to March 25, A. 0. 1205.

Here (z———1> < (ﬂ) , and we therefore add uﬁity to the result we should other-

4 4
wise obtsin. So interval = 805,365 + (52—5) +1+84 - 306 = 203,805 dags.
37. Let us next oonsider the years before Christ.
Let z be the Chronologer's number (Art. 21) of any year B.c. It is easy to show

:f_+3

that the number of Leap-years corresponding to z is ( 4—) . Forass.clisa
Leap-year, and each preceding group of four years gives a Leap-year, it follows that
the total number of Leap-years = 1 + (fi—l) = (a-’;—{;) .

Now, supposing all the years B.c. to be Common, the number of days in z
years would be «.365: the number of Leap-years we have just seen to be =

(‘”_*3) ; therefore the total number of days from B.c. # f0 Jan. 1, A. . 1, is

4
2 x 365 + ("%f’)w. ' M
Ex. Required the number of days from Jan. 1, B.c. 501, fo the first day of the
Christian Era.
Here we have 501 x 365 + (igi) - 182,991 days.

Hence, we can find the number of days from Jan. 1, B. c. #, to Jan. 1, B.c. # (<
being the greater).
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As in Art. 36, we have ,
D-D=(z-2) 8365+ ("

4 x)w Lr 1) ®

the number 1 within brackets to be added only when <z ;3> < (z ; 3) (Art. 87,
Note 2). ’ ’
Ex. Find the number of days from Jan. 1, B. c. 100, to Jan. 1, B.c. 8.
Here we have & — = = 92, and therefore
D' - D =92 x 365 + 23 = 33,603 days.
To find the number of days from any given day B.c. 2’ to any given day B.c. 2.

Let a’ and @ be the numbers of the given days, respectively : then we have, as in Art.
36 (3),

4

the additional unit to be included only ‘when (#) < <z—;—3>

38. We can now find the number of days between Jan. 1, B.c. 2, and Jan. 1,
A.D. ¥.

The number of days fiom Jan. 1, B. . 2, fo Jan. 1, o.p. 1, is (Art. 37 (1))
D=z 365+ (‘”—*—3) ;

D’—D=(.c’-x)365+(z,_x)w+a’-a[+1], 3)

4
and the number of days from Jan. 1, A.p. 1, to Jan. 1, A. . y, is (Art. 36 (1))

D =(y-1)365+ (L‘—t—l).,'

Hence, the required number of days is
D+Df=(z+y-1).365+(?—;—3) +<y—;—1). 1)
w w
Consequently, we_get this rule :—Fyrom the sum of the years B.c. and A.D. deduct 1;
multiply the result by 365; find the quotients arising, respectively, from dividing by 4 the
numeral of the year B. c. increased by 3, and the numeral of the year A.D. diminished by 1;
add these quotients to the result previously obtained.

Ex. Required the number of days from Jan. 1, B.c. 1586, to Jan. 1, A.D. 70.

Here we have (1586 + 70 — 1). 365 + (}i_89> . (?) - 604,489 days.

Similarly, we can find the number of days from any date (a) B.c. z, to any date
(@), A.v. y. Here D becomes D — a; and I becomes I +a’: therefore,
D+D’=(x+y-l)365+(x—2—§) +("/—;—1> +d - a. (2)
H
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Ex. 1. Required the number of days from April 10, B.c. 1586, t0 Aug. 4, a.v. 70.
‘We have, as already found, from Jan. 1 to Jan. 1, 604,489 days. ’
a =August4, . . . 216 days) . _
a=Apill0, . .. 100 ,§ %" =116

Total, . . . 604,605 days.
Ex. 2. Find the number of days between the epoch of the Era of the Seleucide
(Oct. 1, B. c. 312) and the epoch of the Era of the Hejirah (July 15, a. 0. 622).
Here we have (z + y — 1) x 365 = 933 x 365 = 340,545 days.

315\
(.4_)”......= 78

<§§£)w......= 155

340,778 days.
Both the given years are Common : therefore,
(a) October 1 = 274 days.
(@) July 156 =196 ,,
Thereforead’-a . . . = - 178

Total number of days sought = 340,700 days,
agreeing with what we have already found, Art. 21, Note 2.

39. The calculation of intervals of time may also be easily effected by the following
method, based on the Julian Quadriennium, or period of four years, which contains 1491
days (365 x 3 + 366).

The method is as follows :—Divide the number of years in the given interval by 4.
Let @ be the quotient, and R theremainder. Then @ will show the number of complete
quadriennia of 1461 days each, and R will be the residual years, which cannot exceed
three.

These residual years may be a// Common, but only one can be a Leap-year. The total
number of days in @ + R will be the number of days from Jan. 1 of the first given year
to Jan. 1 of the second given year.
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Before showing by examples the application of this method, it will be well to pre-
mise the following Tables.

1 Quadriennium = 1,461 days. 7 Quadriennium = 10,227 days.
2 'y = 2,922 ,, 8 ’s = 11,688 ,,
3 ' = 4,883 ,, 9 ’e = 13,149 ,,
4 ’ = 5,844 ,, 10 vy = 14,610 ,,
5 . = 7,305 ,, 11 ’ = 16,071 ,,
6 ' = 8,766 ,, 12 ' = 17,632 ,,
2 Common years = 730 ,, 1 Com. 1 Biss. = 731 ,,
3 " » =1095 2 Com. 1 Biss. = 1,096 ,,

Ex. 1. Required the number of days from July 9, B. c. 588, to0 Nov. 17, a.p. 70.
From July 9, B. c. 588, to July 9, a. p. 70, there are 657 years = 164 quadriennia pius 1

Common year (a. ». 69).

164 quadr. = 239,604 days.
1 year = 365
239,969
From July 9 to Nov. 17 = 131

Total, . . 240,100 days.
Ex. 2. Required the number of days from April 10, B.c. 1586, to Aug. 4, 4. p. 70.
Here we have from April 10 to April 10, an interval of 1655 years, = 413 quadr., plus
3 years, of which one (a.D. 68) is Bissextile.
Hence, we have
413 quadr. = 603,393 days.

3 years (1 Biss.) = 1,096
April 10 to Aug. 4 = 116
Total, . . 604,605 days,

as found before (Art. 38).

40. Inow proceed to show how Easter Sunday, in particular, as the centre of the group
of Moveable Feasts depending on it, is found in any given year. I shall not here stop
to discuss the old and long-debated questions relative to what is known as the “ Easter
Controversy”’ ; nor shall I examine in detail the various steps by which the Christian
Church finally arrived at a universal agreement respecting the mode in which Easter
Day should be determined. These subordinate questions I have dealt with in an Appen-

H 2
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dix. At present I shall content myself with merely glancing at such points as are
necessary for the clear understanding of the subject immediately before us.

The determination of Easter involves, by the very terms of its definition, the conside-
ration of the Lunar, as well as that of the Solar, year. The Lunar year consists of 12
Lunar synodic months; each month being the interval between two consecutive conjunc-
tions or oppositions of the Sun and Moon ; in other words, between one New Moon and
the next, or one Full Moon and the next. The synodic month is not of invariable length.
Its mean length, with which alone we are concerned ('), is 294 122 44m 2-87¢, or, reduced
to decimals, 29-530588715 days. Thisiscalled a mean Lunation. Before its exact length
was ascertained, it was reckoned as 29} days (nearly 44™ 3" toolittle). But as fractional
measures of time are unsuited to the ordinary purposes of life, it was usual among the
nations who made use of the Moon as a measure of time to reckon the Lunar month as
containing 29 and 30 days alfernately. But neither the approximate mean month of 29}
days, nor the true mean month, is an exact measure of the mean Solar, or Tropical, year.
Twelve Lunar months, of 29 and 30 days, alternately, amount to 354 days; which fall
short of & Common Julian year by 11 days. And 12 true mean Lunations amount to
354:367064 days; falling short of a mean Tropical year (365-242216) by 10-875152
days. This incommensurability between the Lunar and the Solar years has rendered it
necessary to adjust them, as nearly as possible, by means of cycles, as shall be presently

shown.

(1). It must be borne in mind, generally, that in all the Church’s reckoning respecting Moveable
Feasts, it is not the real motions of the Sun that are made use of, but the mean motions ; and, in the case
of the Moon, certain cycles have been always employed, as we shall see further on. The real motions of
these luminaries, being variable, and also difficult to ascertain with perfect accuracy, have not been em-
ployed by the Church for the fixing of her Festivals. Even if perfect astronomical tables could be con-
structed, still, on account of the difference of meridians, the exact determination of the true motions of the
Sun and Moon would be totally useless for ensuring the uniform observance of Easter Day. In fact, unless
some one *‘ Easter Meridian "’ were agreed on by the whole Christian world, the simultaneous observance of
an astronomically exact Easter would be impossible. Suppose, for example, that in the meridian of
London, an astronomical Full Moon were to fall very early in the morning of Saturday, March 21, then
the next day would be Easter Day for all places on that meridian. But that same Full Moon would, in
places sufficiently to the west of London, happen on Friday night, March 20; and, therefore, in those
places it would not be the Paschal Moon at all, since the Paschal Full Moon must fall on or after March 21.
Clavius, who clearly saw all this (vid. Calend. Roman. pp. 77, 389, 566), accordingly emphatically declares
that the Church is not tied, and never was, to the frue motions of the Sun and Moon ; and that it is suffi-
cient for her purpose if she can approximate, pingui quddam Minercd, to the motions of those bodies, pro-
vided she does not recede much from their true motions.— Vid. more on this subject below, Arts. 44 and

150.
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. 41. Tue CoNDITIONS FOR DETERMINING EASTER DAy, as laid down in the old Church
Calendar, and which still remain unchanged, are the four following (*): —

1. It must be kept on Sunday.

This Rule was in direct opposition to the Quartodecimans, who kept Easter on
the third day after the 14th of the Jewish month Nisan (inclusive), what-
ever day of the week it might fall upon. This Rule was established in the
Roman Church as early, at least, as the middle of the second century (*).

II. (@) This Sunday must be the next after the 14th day of the Paschal Moon, reckoned
Jrom the day of the New Moon (*) inclusive.
(0) If the 14th day should happen to be Sunday, then Easter must not be kept until
the following Sunday.
This Rule also was established in the early Roman Church. Pope Victor, at
the close of the second century, states it as a fundamental principle in the ob-
servance of Easter (*).

II1. The Paschal Moon is that Calendar Moon ' whose 14th day falls on, or next follows,
the day of the Vernal Equinox.
The month in which this takes place was called (the Jewish phraseology being
retained) the First Month.

IV. The 21st of March is to be taken as the invariable day of the Vernal Equinor (*).

The above conditions are briefly summed up in THE DEFINITION OF EASTER GIVEN
iN THE RoMaN Breviary:—“ Ex decreto sacri Concilii Niceeni, Pascha, ex quo reliqua
Festa Mobilia pendent, celebrari debet die Dominico qui proxime succedit xiv. Luns
primi mensis; is verd apud Hebrweos vocatur primus mensis cujus xiv. Lune vel cadit in
diem Verni Equinoctii, quod die 21 mensis Martii contingit, vel propius ipsum sequi-
tur.” (%)

(1). The authority of the General Council of Nicsea is claimed for these Rules. But vid. Appendix.

(2). Vid. Appendix.

(3). Vid. Appendix.

(4). This Rule was regarded as essential, in order to prevent Easter from being kept either be-
Jfore the day of the Jewish Passover (which would be absurd, as putting the Resurrection Day before
the Passion Day), or on the Passover Day—a coincidence which the prejudices of the Christians against
the Jews would not tolerate. But it must be remembered that the New Moon intended by Pope Victor,
and by the Nicene Fathers, was most probably the real New Moon; or, if it were the New Moon of a
cycle, it was not that of the nineteen-year cycle, which was not finally adopted by the Church for
the regulation of Easter until long after.

(5)- It was deemed essential that Easter should be celebrated either at the actual Full Moon, or after it,
but never before, lest the celebration should take place, not in the first month, but in the last of the preced-
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ing year.— Vid. also Note 3 to Art. 80. It is curious to find the Christian Church holding so fast to the
Jewish first month, while, at the same time, it took such pains that Easter should not fall on the same day
as the Jewish Passover. As the Jews kept their Passover, and the Quartodecimans their Easter, on the
14th day of the real Moon—that is, the day before the actual Full Moon—the great object of the Easter
Rules was to prevent Easter being kept either b¢fore the Jewish Passover (which would be absurd), or on
the Passover Day. Provided this point were gained, there was no objection to Easter being kept on the day
of the actual Full Moon ; on the contrary, the sooner it was kept after the Passover Day, the better.— Fid.
De Morgan, p. 18. Neither could Easter be legitimately celebrated in the second month, ¢. e. the month
whose real Full Moon was the second after the Equinox. Nevertheless, both these irregularities occurred
frequently, though unavoidably, under the Old Calendar, when the Paschal Moons were regulated by the
Golden Numbers. In the Reformed Gregorian Calendar, in which Epacts are substituted for the Golden
Numbers of the Old Calendar, the irregularity in question, though not rendered absolutely impossible, -
can very rarely occur.

(6). This was the date calculated or assumed for the Vernal Equinox in the year 325 a.D., by those
who finally settled the Easter question. According to Delambre’s Solar Tables, the following are the re-
spective dates of the Vernal Equinox for the three important Chronological Eras—the Introduction of the
Julian Calendar, the Nicene Council, and the Gregorian Reformation:—

45B.C, . . . . March23, about 5a..y The hours are for the
325A.D, . . . . w 20, ,, 2P M. Meridian of Berlin
16824A.p, . . . . s 11, 5, 1AM, and Rome.

42. It must be carefully borne in mind that the Eguinoz intended in these Easter
Canons is not the ¢rue Equinox, but what may be called, in contradistinction to it, the
Ecclesiastical or Calendar Equinox (vid. Clavius, cap. v. § 13). The true, or acfual Equi-
nox, cannot be fixed to a single day (March 21), because, in consequence of the Bissextile
year it necessarily vibrates between fwo days. It is easy to see the reason of this. For,
assuming (in accordance with the Copernical Solar Tables) that, in the year 324 a.p.,
the true Equinox fell on March 21, about noon; then, as the Common year of 365 days
is nearly 6 hours too short, the Equinox would fall the next year (325) about 6 p. M. ;
the following year (326) about midnight; the third year (327) about 6 a. M., March 22
and the fourth year (328) about noon again. But this fourth year being again Leap-
year, the effect of the intercalary day in February was to bring everything after the
intercalation & nominal day earlier; so that the actual Equinox in the year 328 was
again nearly restored to the noon of March 21 ; and the same process of alternation from
March 21 to 22 would be repeated the next four years, and so on continuously, if the
length of the Julian year had been rigidly exact.

Hence it is evident that the “ Vernal Equinox” in Rule III. must mean the Calendar
Equinox, not the actual. Otherwise, whenever, on a third year after Bissextile, the 14th
day of a Calendar Moon happened to fall on March 21 (which it always did when the
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Golden Number of the year was XVI.), that fourteenth Moon would not be a Paschal
Moon, as happening before the true Equinox (March 22) ; and would not become so until
the following month. 'With respect to the #rue Equinox, the fourteenth Moon in question
would belong, not to the first month, but the /ast of the preceding year. But the
Church always regarded it as the Paschal Moon, inasmuch as it fell on March 21, and
Easter was accordingly celebrated on that last month, and not on the following,
which, in reference to the ¢rue Equinox, was the first month of the new year. Hence it
is evident the Equinox intended in Rule ITI. was the Calendar Equinox, fixed to a single
day (March 21), and not the true Equinox, which necessarily vibrates between two days.
The ancient computists were, no doubt, well aware of this vibration ; and that, in fixing
the Calendar Equinox to March 21, Easter must, in the case referred to, be celebrated in
the Zast month. But the main object of the Church of the Nicene age being that Easter
should be celebrated, all over the Christian world, on one and the same day of the year,
it was resolved to secure this object by fixing the Ecclesiastical Equinox to a single day
(March 21), even though this day might precede or follow the true Equinox by a short
interval, and so, in reference to the ¢rue Equinox, Easter might be celebrated in the last
or second month of the year, instead of the first.

43. In what has just been said we have assumed that the true Equinox, at the date
of the Nicene Council, fell on March 21 ; and we have seen that the firing of the Equi-
nox (Rule IV.) to this date necessarily gave occasion to the celebration of Easter, in a
certain oontingency, in the /sf month instead of the first. We have next to consider
what the result was, supposing that the ¢rue Equinox fell (as according to Delambre’s Solar
Tables it did actually fall) a. p. 324, on March 20, at 8 s.M. The following year (325)
it fell about 2 p. M. ; the next year (326), about 8 . M.; the third year (327), about
2 o.M, March 21; and the fourth year (328), about noon again. But, as already
explained, the effect of the Bissextile day was to restore the Equinox, this fourth year, to
the place which it occupied four years before—viz., 8 a. M., March 20. This vibration
between March 20 and 21 would go on regularly, if the Julian year were exact. In
this case, the effect of fizing the Ecclesiastical Equinox to March 21 necessarily would be
that, whenever a fourteenth day of the Moon, in a Bissextile year, or either of the two
years after it, fell on March 20, Easter was kept in the second month; because, although
that fourteenth Moon was a true Paschal Moon in reference to the actual Equinox
(March 20), yet the Church did not consider it such, inasmuch as it preceded the Eoclesi-
astical Equinox (March 21); and, therefore, Easter was not kept until the next four-
teenth Moon, that is to say, until the second month of the year in relation to the frue
Equinox. Inthe Old Calendar, care was taken that no fourteenth Moon should ever fall
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on March 20, by not affixing any Golden Number to March 7. But in the Gregorian
Calendar the oase in question arises whenever the Epact of the year is 24 ; because this
Epact belongs to March 7, and the fourteenth day, reckoned from it inclusively, is

March 20. But when this occurs, the Church’s practice, in accordance with Rules ITI.

and IV., is to keep Easter the following month.

44. The general result of all this is, that the Church’s decrees respecting the depen-
‘dence of Easter on the Vernal Equinox are to be understood of the Ecclesiastical Equi-
nox, fixed to March 21, and not of the true Equinox, which vibrates between two days:
the former is to be always observed, even though the true Equinox may precede or
follow it, provision being made so that the divergence between them shall be small (}).

It is obvious also (as De Morgan observes, p. 13) that this source of occasional in-
accuracy in the determination of Easter, arising from the vibration of the Equinox,
would still exist even if the Moon of the Calendar were the actual Moon of the heavens,
which it is not. For, if a fourteenth day of the actual Moon were to fall on March 21,
at a time When the true Equinox falls on March 22, that fourteenth would be held to be
the Paschal fourteenth, and Easter Day would be the following Sunday, even though
the fourteenth Moon fell before the Equinox. Hence a difference of a whole Lunar
month would be occasioned in the time of celebrating Easter,

(1). The following passage of Clavius (cap. v. §§ 12, 13) is worthy of quoting in connexion with the
subject of the above section:—*Ex his liquido apparet, novum non esse in Ecclesia, ut Pascha vel in ul-
timo mense, vel in secundo celebretur, propter ZAquinoctium uni diei affixum, quod duos dies postulat.
Neque vero in hoc Ecclesia a Decretis Patrum et Concilii Niceeni discedere putanda est: quia Decreta illa
non ita severe accipienda sunt ut velint Ecclesiam ex tabulis astronomicis Aquinoctium debere explorare;
sed ita solum sunt intelligenda ut Ecclesiam preecipiant in Pasche celebratione observared ebere diem
Zquinoctio ascriptum, licet nonnunquam Zquinoctium antecedat illum diem, vel subsequatur, dummodo
non longe ab eo recedat. Quocirca recté dici potest Aquinoctium duobus modis accipi posse; uno, prout
vere in rerum natura existit, et ab astronomis consideratur; alio, prout in Calendario affigitur ad certum
aliquem diem, et ab Ecclesia ad Pascha rite celebrandum adhibetur. Illud astronomicum, sive verum;
hoc ecclesiasticum, sive politicum, dicatur. Et quamvis ecclesiasticurm hoe Aquinoctium debeat ad
astronomicum illud ac verum quantum fieri potest referri, justas tamen ob causas potest unum ab altero
discrepare, Justissima autem cgusa quare ecclesiasticum ZEquinoctium a naturali ac vero interdum diffe-
rat est conoordia fidelium atque consensus, propter quem Ecclesia Zquinoctium unico diei ascripsit, ut
nimirum in orbe Christiano universo eodem die conjunctis animis Sacrosanctum Pasch# diem omnes agi-
tarent; que sane concordia vix, et ne vix quidem, retineri posset, si Aquinoctium, habitd ratione veri
motus, ad duos aut etiam plures dies alligaretur. Itaque si casu aliquo detrimentum accipiendum sit vel
in Zquinoctio motuque Lune, vel in concordia fidelium, exoptet magis, Pascha eodem die ab omnibus cele-
brari, etiamsi non perfecté Zquinoctium cursusque Lunse tepeatur, quam vel minimam consensionem fide-
lium in eo celebrando dirimi ant perturhari.”
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45. It must also be carefully observed (as above intimated) that the Moon, whose 14th
day is spoken of in the above Rules, is not the real Moon ; nor yet the mean Moon of
astronomers, but the fictitious Moon of the Lunar Cycle, to which the name * Ecolesias-
tical,” or “ Calendar,” has been given ('). The age of this Calendar Moon does not
usually coincide with that of the real, or even the mean, Moon ; but the difference does
not exceed a certain limit. The Calendar Full Moon may differ as much as two, or even
three days from the real Full Moon, but not more. Clavius expressly says (cap. xviii.,
§4) that a Lunar Cycle must be selected such that the 14th of the Calendar Moon given
by it shall not precede the mean Full Moon by more than one day, or fall more than two
days after it. There is no objection whatever against the Calendar Full Moon falling
on the same day as the real or mean Full Moon.

(1). Vide Art. 40, Note.

46. The conditions for determining Easter involve, as already observed (Art. 40),
both the Solar and Lunar years. That Easter Day must be a Sunday, and one subse-
quent to the Vernal Equinox, involves the consideration of the Solar year; while the
relation which that Sunday must bear to the Calendar Moon’s age introduces the Lunar
month and year as a necessary element in the calculation. Now, the Solar year and the
Lunar synodic month, or Lunation, are (Art. 40) incommensurable quantities ; and so,
of course, are also the Solar year, and the Lunar year, which contains twelve Lunations.
For facility of calculation it became necessary to find some convenient approrimate com-
mon mensure of those incommensurable quantities, the Solar and Lunar year. The
problem to be solved was to find an integer number of Solar years, such that, supposing
the Sun and Moon to be in conjunction (New Moon), or in opposition (Full Moon), at
any epoch, they shall be ¢. p. in conjunction or opposition again, after the lapse of that
number of years. Several such intervals of time, or cycles, as they were called, were
discovered in ancient times, and were made use of for the determination of Easter (*).
But the most famous of all, combining at once great exactness with practical conveni-
ence, was the nineteen-year cycle (¢vveaxaidexaernplc), discovered by Meton, a celebrated
Athenian astronomer, about the year B.c. 433, and which was called from him the
Metonic Cycle. Some have thought that the discovery of this cycle is not due to Meton,
but that he merely learnt it in Egypt, whither most of the early Greek philosophers
repaired to study the sciences, especially astronomy (*). However this may be, the cycle
was publicly adopted ‘at Athens in the year 433. It embodied the beautiful discovery
that in 19 Solar years (of 3656} days, each) there are almost exactly 235 actual Luna-
tions; so that after the completion of every successive cycle of 19 years, the New
Moons (and, therefore, all the other phases) recur in the same order, on the same days

1
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of the month, and very nearly at the same hours of the day, as they did 19 years before.
Thus, if 1, 2,3, . . . 19 denote the successive years of any cycle, and 1’, 2,3 . . . 19
the corresponding years of the next (or, of any preceding or succeeding) cycle, then
the New Moons of year 1" will fall on the same month-days, and very nearly at the same
hour, as those of 1; and the same will hold good of 2’and 2, 8’ and 3, and so on.
It is obvious that if a Table be constructed showing the month-days on which the
successive New Moons fall during any cycle of 19 years, that Table will serve, without
any further trouble, to determine the New Moons for all preceding and succeeding
cycles. And the same, of course, is true of the Full Moon. To find the New (or Full)
Moons in any given year of any cycle, it would be sufficient merely to look at those of
the corresponding year in the Table. This great discovery excited such admiration and
enthusiasm at Athens, that Meton himself was honoured with an Olympice crown (%);
and the successive years of the cycle, with the dates of the Full Moons corresponding to
each year, in the Table or Canon constructed by him, were ordered to be inscribed in
characters of gold upon the walls of the Temple of Minerva, and (it is said) on other
public monuments also ; and when this cycle was finally adopted, with certain modifica-
tions, by the Christian Church, for the determination of Easter, the old practice was
ocontinued, of writing the 19 consecutive years of the cycle in gilt characters, in the
Medi®val Church Calendars. Hence the origin of the name Golden Numbers (*).

(1). Such cycles were the éxraernpls, or eight-year cycle, of Cleostratus (vid. Ideler, i., 294; ii., 605) ;
the Swdexaernpls, or twelve-year cycle, of the Chaldeans (Ideler, i., 301); the éxxaidexaermpfs, or sixteen-
year cycle, of Hippolytus (Ideler, ii., 213); the éxxaieBSounxovraerypls, or seventy-six-year period, of
Callippus (Ideler, i., 298); the eighty-four-year cycle of the ancient Jews (Ideler, i., 571) ; the ninety-
five-year cycle of Cyrill (Zdeler, ii., 258).

(2). Laplace (Systeme du Monde, p. 365) claims the discovery of this cycle for the Chinese, sixteen
centuries before Meton’s time! and Bailly also (Hist. de 1’Astron. Anc.) says that the oycle was
known to them and the Indians long prior to Meton’s age. The modern Chinese use this cycle; but
there is no evidence for the assertion that they knew it 2000 years before Christ. Ideler (i., 313; ii.,
608) has successfully vindicated the first discovery of the cycle to the Athenian philosopher (Handb.
vol. i., 313 ; vol. ii., 608).

(3). It is a curious fact that Aristophanes ridiculed him (in the Comedy of the * Birds,” ve. 991, sgq.)
as a person whose head was filled with all kinds of fantastic and useless speculations.

(4.) This expression originated in the Middle Ages, and probably after Bede’s time, as he makes no
mention of it. Vid. Ideler, ii., 197, N.

47. The Lunar synodic month was known to consist of 29} days, p/us a small frac-
tion of a day. Accordingly, in order to apply Meton’s discovery to the construction of
such a Table as that just described, it was necessary to substitute for the 235 actual
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Lunations the same number of Culendar months, each consisting of an infeger number of
days, and varying but little from the actual length of a Lunation; and, moreover, such
that the whole 235 would, as-nearly as possible, be equal to 69393 days. There is some
diversity of opinion among modern writers on Chronology respecting the exact method
adopted by Meton in the construction of his Calendar, arising from the scantiness of the
information handed down to us by the ancient writers, Censorinus and Geminus, on the
subject. The following is, substantially, the view given by Ideler (i., 325, sgq.), and
which is now generally accepted. The number of days in the cycle of 19 years was
assumed to be 6940. If all the 235 months were full (= 80 days), the number of days
would amount to 7050, being 110 too many. In order, therefore, to get rid of this sur-
plus number, he made 110 of the 235 months kollow (= 29 days) (*). And, further, with
a view to distribute these hollow months equally throughout the cycle, he divided the
7050 days by 110. The nearest integer quotient is 64 ; denoting that every 64th day,
reckoning from the beginning, must be dropped out, or ezempted (uépar éarpéarpor) (*);
and as the ratio of 125 to 110 is nearly the same as that of 17 to 15, it follows that in
every 32 months there must be 17 full and 15 hollow ones. Hence Meton’s Canon or
Table began with a full month ; then followed full and hollow months, alternately,
eight times in succession; after which came a full month, followed by a series of
seven full and hollow months, alternately ; and so on throughout, to the end of the

cycle (%).

(1). The Calendar months of 30 days were called full (xafpeis, plent) ; those of 29 days were called

hollow (koihos, cavi).
(2). Dodwell maintains that every 63rd day was ezemptive ; and this seems to have been the opinion

of Delambre also, who says that 6940 was divided by 110, giving 631'.
(3). See Meton’s Canon, as given by Ideler, i., 383.

48. The nineteen-year Lunar Cycle, as arranged by Meton, was composed of 12 Com-
mon Lunar years, each consisting of 12 Lunar months, of 30 and 29 days alternately.
Eight of those 12 years contained 354 days, and the other four 355. The remaining
7 years were Embolismic (¢uf3oAuatoc, iu3éAAw) or intercalary years, consisting, each, of
13 months, and containing 384 days. There is a difference of opinion as to the position
of the Embolismic years in the cycle. According to Petavius (Doctr. Temp. ii., 13),
they were the 3rd, 6th, 8th, 11th, 14th, 17th, 19th (*). Ideler (i., 383) gives the 3rd,
5th, 8th, 11th, 13th, 16th, 19th. The Metonic Calendar, based on this cycle, was pub-
lished at Athens in Olymp. 86, 4 (B.c. 433). The epoch, or starting point, of the
cycle itself was July 15, B.c. 432, Ol. 87,1 (*). As Meton made the 19 Solar years to
contain 6940 days, it follows that the length of the Solar year was assumed by him to

12
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be 3653 days. This was ,i;th greater than 365} days, a more approximate length,
soon after, if not already, ascertained. This excess would amount to a whole day in 76
years; in other words, the Metonic cycle would be a day wrong at the end of that time,
and would require to be corrected by dropping a day; that is to say, by making every
fourth cycle to consist of 6939 days, instead of 6940. In this way, four Metonic cycles
would contain 27,759 days, instead of 27,760. This correction was made, a century
after Meton’s time, by Callippus, of Cyzicus, in Ol. 110 (B.c. 340). The Callippic
period (*), accordingly, consisted of three consecutive Metonio cycles of 6940 days each,
plus a fourth cycle of 6939 days; making in all 76 years, each 365} days long. This
was a very famous period in ancient Chronology, and was termed éxxate[3Sounxovraernplc.
About 200 years later, Hipparchus, the great astronomer, found that the Callippic year of
3654 days was about y}5th of a day too long. Hoe, therefore, proposed to omit one day
at the end of every 304th year, that is, at the end of every 4th Callippic period (74 x 4).
Thus, the length of Hipparchus’ period (called by Censorinus Annus Hipparchi) was
111,035 days (*).

(1). The only reason why Petavius adopted this order seems to have been that it was so in the nine-
teen-year cycle of the Jews, who probably borrowed their cycle from the Metonic. Geminus throws
no light on this question. Vid. Ideler, i., 542 ; ii., 237.

(2). Vid. Ideler, i., 326, 329.

(3). The proper distinction (which, however, is frequently neglected) between a cycle and a period
is this:—A cyele is a recurring series of years, at the end of which certain phenomena, or time-relations,
repeat themselves. A period contains two or more cycles. Thus, we speak of the Metonic cycle, and of
the Callippic period. So, in like manner, we speak of the Victorian period of 532 years, arising from the
combination of the Solar Cycle of 28 years, and the Lunar Cycle of 19 years; and of the Julian period
of 7980 years, arising from the continued product of the Solar, Lunar, -and Induction Cycles.

(4). Callippus’ period was a nearer approximation than Meton’s Cycle to the mean motion of the Moon
as well as of the Sun. For 27,759 divided by 940 (= 235 x 4) gives for the synodic Lunation 29¢ 120
44w 25+, which is only about 22 seconds too much.

Hipparchus’ period of 111,035 days, divided by 304, gives for the length of the Solar year 365¢ 5t 55m
15-8+, which differs from the true by about 6} minutes. Again, 111,035, divided by 3760 (the number of
Lunations in 304 years), gives for the length of the synodic Lunar month 29¢ 12b 44m 23+, differing
from the true length about half a second. (Art. 40.)

49. There can be no doubt that after, if not before, the Nicene Council, the Alex-
andrian astronomers made use of the Metonic Cycle for the determination of Easter. But
it does not appear that, even at Alexandria, this cycle was employed for that purpose
earlier than the middle of the third century A.p. ('). 8o far as we know, the first person
who s0 applied it was Anatolius, a native of Alexandria, who became Bishop of Laodi-
cea, circ. A.D. 270 (*). 'When, and through what agency, the nineteen-year cycle was com-
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pletely developed into an Easter cycle cannot with certainty be determined. According
to the express testimony of Jerome and Bede, Eusebius, the celebrated Bishop of Ceesarea,
had the chief part in the matter (°). However this may be, the nineteen-year cycle
gradually displaced all the other cycles hitherto employed, and was exclusively used in
the computation of Easter. In its adaptation to the Christian Calendar the Metonic
Cycle underwent certain modifications which I now proceed to describe.

(1). Eusebius (Lib. vii. c. 20) mentions two Festal Epistles (érororal dopracrical) of Dionysius,
Bishop of Alexandria (A. p. 248-265), in one of which he used the éxraernpfs, or eight-year cycle.

(2). Vid. Ideler, 11. 226. It is very remarkable that Epiphanius, who lived a century later, while he
mentions and explains the eight-year oycle (octaeteris), does not say a word of the much more perfect
nineteen-year cycle.

(3). Jerome (De Viris Illustr. c. 61) says, Hippolytus xvi. annorum circulum, quem Grect éxxaSexaernpida
vocant, reperit, et Eusebio, qui super Pascha decem et novem annorum circulum, id est dvveaxaiBexaernplda,

posuit, dedit.

And Beda (De Temp. Rat. . 42) says, Decemnovennalis circuli ordinem primus Eusebius, Cesaree
Palestine Episcopus, ob quartasdecimas Lunas Festi Paschalis ipsumque diem Pasche inveniendum, com-
posuit,

50. In the first place, then, the Callippic or Julian year of 365} days was adopted,
and the Metonio Cycle was assumed to be rigidly exact; i.e., that 235 Lunations are
exactly equal to 19 Julian years('). Now, 19 x 36519 = 693934; and this number
divided by 235 gives 299 122 44™ 251* for the mean length of a Lunation. But, as
fractional parts of a day cannot be employed in a Civil Calendar, the Lunations were
taken to be 30 and 29 days, alternately; and were so arranged as that 235 of them
should fill up the whale space of 19 Solar years. The mode in which this was effected
was, in principle, the same as in the Metonic Cycle. The number of complete Lunar
months (consisting of 30 and 29 days alternately) in a Solar year is 12 ; and, therefore,
in 19 years, 228. These 228 months (30 and 29 days, alternately) were called Common
months. The remaining 7 months (to complete 235) were called Embolismic, or inter-
calated months. Six of them consisted of 30 days each, and one of 29 days. They
were called Embolismic, because those consisting of 30 days were inserted (iufBdAAw)
among the Common months, at certain intervals, while the one of 29 days was annered
at the end of the entire series, and so was the last of the 235 (*). Hence, in this arrange-
ment there are 120 full/ months, and 115 Aollow, instead of Meton’s 125 and 110.

Thus, there were 228 Common months (114 x 30 + 114 x 29) = 6726 days.

6 Embolismic ,, (30 x 6) = 180
1 ” » annexed at end, = 29

235 Calendar months, . . . . . . . =6935 , e).

”»

”
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This is the number of days in 19 Common years (365d.), and falls short of the
number of days in 19 Julian years (3651) by 43 days. These deficient days were made
up by adding, every Leap-year, one day to the Calendar Lunation in which the Bissex-
tile day (24th) of February occurred, and so making the Lunation to consist of 31 or 30
days, according as the ordinary Lunation consisted of 30 or 29 days(*). - But in 19
Julian years there may be four or five Leap-years; fire, if the 1st, 2nd, or 3rd, year of
the cycle be Leap-year; four, if the 4th year be Leap-year. In the former case the
number of days in the cycle will be 6940 (6935 + 5)—6 hours longer than 19 Julian
" years; in the latter case, the number will be 6939 (6935 + 4)—18 hours shorfer than

19 Julian years. The mean length of the cycle is, therefore, 6940—x2—+ 6939 _ 69393

days; agreeing exactly with 19 Julian years. It wasonly at the expiration of every four
periods of 19 years, or 76 years, that there was an exact coincidence between the
Calendar Lunar Cycle and the Julian year. For in 76 years there are exactly 19 Leap-

7 . . .
years (—IG = 19>; and in that same time, the 4} defective days amount to exactly 19

days; so that the Calendar Lunar Cycle exactly terminates with the close of every 76th
Julian year (°). We thus mect again the famous Callippic period (Art. 48).

(1). The exact length of 236 mean Lunations, each 29-530588715 days, = 6939-688348025 days; and
19 Julian years = 6939-75 days; which exceeds the former by -061651975¢ = 1h 28= 47¢; that is to say,
235 mean Lunations are about 1} hours shorter than 19 Julian years.

(2). The term Lmbolismic properly applies only to the 6 inserted months. All the months of 30
days still continued to be called full ( pleni), and those of 29 days hollow (cari).

(3). The same result comes out in the following way:—29} x 235 = 6932} days. But the 6 Embo-
lismic months of 30 days, each, add 3 days to this sum, while the-last Embolismic month, of 29
days, takes away half a day. Hence the total sum is 6935.

(4). Ina Bissextile year, the Lunation which contains the intercalary day—that is, the day interposed
between February 23 and February 24 (Art. 25)—receives the addition of one day. Now, the first, or
January, Lunation each year being always one of 30 days, the second Lunation is 29 days, the third 30,
and so on. Hence all the Lunations that begin in January and end in February contain 29 days; and,
therefore, all of them that include the intercalary day are reckoned, in Bissextile years, as containing 30
days. This takes place in those Bissextile years whose Golden Numbers are III., VL., XIV., XVIL. (vid.
the Old Church Calendar, Art. 51, sgg.). But in the case of Lunations beginning in February, and,
therefore, ending in March, and which, consequently, contain 30 days, the Bissextile years corresponding
to all the Golden Numbers in February that precede the intercalary day have their third Lunation 31
days. These Golden Numbers are all the nineteen, with the exception of the four above mentioned. A
Lunation of 31 days is, as Delambre observes, a monstrosity in astronomy; but it could not be dispensed
with. Cf. Clavius, p. 375.

(5). As there are nineteen Leap-years in four Julian Cycles of nineteen years each, there must be five
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Leap-years in three of the cycles, and four in the remaining one. Hence, in every four such cycles, there
will be one of 6939 days, which is too short by eighteen hours; and three of 1640 days, which, taken
together, are too long by eighteen hours, so that the three exactly compensate the one.

51. We have now to consider how these 235 Calendar Lunations (228 Common and
7 Embolismic), and consisting, for the most part, of 30 and 29 days, alternately, were
distributed in the Old Church Calendar throughout the successive years of the nineteen-
year cycle ('). To avoid repetition, it must be borne in mind that when, in what fol-
lows, New Moons and Lunations are spoken of, Calendar New Moons, and Calendar
Lunations (of 30 and 29 days), are meant, no¢ real New Moons and astronomical Lu-
nations. The Solar year is always assumed to be the Common year of 365 days, the
Leap-years being taken into account in the way explained in Art 50.

The epoch, or commencement of the cycle, is arbitrary; that is to say, the cycle may
commence with the year-day on which any one of the 235 New Moons falls. Let us
suppose, then (the reason of the supposition we shall see presently), that a New Moon
falls on January 1, in the ¢hird year of the cycle (see Table of Art. 52). This Lunation,
containing 30 days, ends on January 30; and the following Lunation (29 days) begins
on January 31. Reckoning on, 30 and 29 days alternately, we find that the other New
Moons contained in this third .year fall, respectively, on March 1, March 31, April 29,
May 29, June 27, July 27, August 25, September 24, October 23, November 22, De-
cember 21. Accordingly, the Roman numeral IIL. is prefixed, in the Calendar, to each
of these thirteen days, to indicate that, in the third year of the Lunar Cycle, the New Moons
Jall on these days. But it must be observed that there are only twelve complete Lunations
this third year, the twelfth Lunation ending December 20, the 354th day of the year.
The following Lunation (30 days) begins December 21; so that the Moon is 11 days
old at the end.of the year, and the Lunation ends on the 19th of the following January
(11 + 19 = 30). This Lunation is reckoned as the first Lunation in the fourth year of the
cycle, in accordance with a rule of the ancient Computists, which they expressed in the
following verse :

In quo completur menst Lunatio detur.

denoting that a Lunation is regarded as belonging to the month (and year) in which it
ends (*). The first New Moon, this fourth year of the cycle, falls on January 20; and
IV.is prefixed to that day and to the days on which the other Calendar New Moons
(reckoned as before, 29 and 30 days, alternately) fall: viz., February 18, March 20,
April 18, May 18, June 16, July 16, August 14, September 13, October 12, November
11, December 10;—all of them 11 days earlier than the New Moons of the third
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year. The twelfth Lunation this fourth year ends with December 9 ; and, therefore, the
following Moon (which is the first of the fifth year of the cycle) is 22 days old at the
end of the fourth year (°), and (the Lunation being one of 30 days) ends on the
8th of January. The first New Moon of the fifth year of the cycle falls on January 9 ;
and V. is, accordingly, prefixed to it, and to all the other New Moon days that year:
viz., February 7, March 9, April 7, May 7, June 5, July 5, August 3, September 2, Oc-
tober 2, October 31, November 30, December 29. This fifth year includes, therefore
thirteen Lunations (the first of them ending, as above explained, on January 8), and
contains 384 days—in other words, V. is an Embolismic year (*). The thirteenth Luna-
tion, which is one of 29 days (*), ends on December 28, leaving the next Moon three
days old at the end of the year. Proceeding in the same way, VI. is attached to Janu-
ary 28, February 26, . . . . December 18, of the sixth year, a Common one. The
Moon is 14 days old at the end of this year, and, accordingly, VII. is affixed to
January 17 (14 + 16 = 30) ; and so on, down to December 7 of the seventh year, which
is also a Common year, with only twelve Lunations. The Moon is 256 days old at
the end of that year; and VIII. is accordingly affixed to January 6, . . . . Decem-
ber 26 of the eighth year. This eighth year is Embolismic, as it contains thirteen Luna-
tions, leaving 5 days to be carried on to the next (*). Proceeding as before, we find the
next (the third) Embolismic year to be the eleventh of the cycle; XI. is accordingly
affixed to January 3, . . . . December 23. (") The fourth Embolismic year is the
thirteenth of the oycle. XIII. is affixed to January 11, . . . . December 31. (*) The
sixteenth year of the cycle is Embolismic (the fifth). XVI. is affixed to January 8, . . .
December 28. (°) The nineteenth and last year of the cycle is the sixth Embolismic
year. XIX.is affixed to January 5, . . . . December 24. To this Embolismic year,
as the last of the cycle, was assigned the Embolismic Lunation of 29 days (Art. 50);
thus making this nineteenth year consist of only 383 days, whereas all the other Embo-
lismic years contain 384 days. (') The first New Moon of the cycle falls on January
23, and 1. is affixed to January 23, . . . . December 13, so that the Moon is 18 days
old at the end of the year. II. is accordingly prefixed to January 12, ., . . De-
cembter 2, of the second year of the cycle; it is the seventh and last Embolismic year, con-
taining 38+ days. The thirteenth Lunation (30 days) ends the year, and completes the
cycle, which again commences with IIT. affixed to January 1, &c.

(1). Two nineteen-year cyoles are mentioned by apcient writers, which must be carefully distin-
guished—viz., the Alexandrian (Christian) Cycle, with which we are now concerned, to which the Golden
Numbers are attached ; and the Jewish. Dionysius, Exiguus, and Bede designate the former as Cyclus de-
cemnovennalis, and the latter as Cyclus lunaris—a not very happy distinction, inasmuch as both are equally
Lunar Cycles. The chief difference between them is that, in the Christian Easter Tables, the epoch, op
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beginning of the Jewish Cycle, is placed exactly three years later than the epoch of the Christian; in other
words, the epoch of the Cyclus lunaris is on the 1st of January in the third year of the Cyclus decemnov.
There is also a corresponding difference in the arrangement of the Embolismic years. In the Christian
Cycle the Embolismic years (as shown in Art. 51) are

2nd, 5th, 8th, 11th, 13th, 16th, 19th;
in the Jewish Cycle they are

3rd, 6th, 8th, 11th, 14th, 17th, 19th.—
Ideler, ii. pp. 273-371; i. p. 542.

Petavius (Doctr. Temp. vi. 5), and many others of the older Chronologists, held that the Romans also
had, from the time of Julius Cemsar, who first introduced it, a nineteen-year cycle, like that to which Dio-
nysius and Bede give the appellation lunaris, in contradistinction to the Alexandrian. And, upon that
supposition, Petavius draws up a perpetual Julian Calendar, differing from the Alexandrian Church Calen-
dar (Art. 58, s9¢.) only in this, that the Golden Numbers are throughout two units less: e.g., while in the
(Alexandrian) Church Calendar III. is affixed to January 1, in the so-called Roman Calendar I. is affixed.
But there is no evidence to prove that the Latin Church made use of a nineteen-year cycle before their
adoption of the Alexandrian Cycle; while, on the other hand, there is evidence to show that the cycle
actually employed by the early Latin Church was the eighty-four-year cycle.— Ideler, ii. 241.

(2). The reason of this rule is thus given by Clavius, cap. xvii. § 1:—When the New Moon falls on
January 1, it ends on January 30, and, in this case, there is no doubt that the first Lunation of the year
belongs to January. The second Lunation, beginning with January 31, ends with last day of February,
and is, therefore, propter majorem partem, to be assigned to it. The third Lunation is all contained in
March. The fourth Lunation begins on March 31, and ends April 28, and is (as in February) assigned
to April. And, following the same analogy, throughout the whole year the Lunations are assigned to the
months in which they end, though they may have begun, and the greater part of them be contained, in the
preceding months. And since, in a Common Lunar year, there are only twelve Lunations, the next
Lunation (which in the case before us begins on December 21, and ends January 19) is to be assigned to
the following January. The same holds also in the case of an Embolismic year, containing thirteen Luna-
tions. The year ends in December ; and the following Lunation, whether it begins in December or on
January 1, is assigned to January. Hence it follows that, except in the single case where the New Moon
falls on January 1, the first Lunation of every year in the cycle begins in December.

(3). Let n be any number in the series 0, 1, 2, 3, . .. 18, corresponding respectively to the Golden
Numbers III., IV., V., VI, .. .. IL: then the number of days old the Moon is at the beginning of any
year of the cycle may be found by multiplying » by 11, and dividing the product by 30 ; the remainder
after the division will be the required age of the Moon. This Rule, expressed in the notation already
used, is

nx1l
Moon’s age = ( 30 )'-
Ex. 1. Required the Moon’s age on January 1, in the third year of the Lunar Cycle.
Here, n = 0; therefore Moon’s age = 0.
Ex. 2. Required the Moon’s age on January 1, in the sixth year of the eycle.
Here we have

30

(4). Since the Lunations are assigned to the months in which they end, so that every Lunation begin-
K

(3 x “) = 3.—Vid. below, Art. 63.
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ning in December, and ending on any day of January, even the 1st, must be assigned to January, and
reckoned as the first Lunation of the year. It may happen in some cases that, after the first Lunation of
a year, there will still remain a sufficient number of days (354 or 353) to complete twelve more Lunations
before arriving at the first Lunation of the following year. In such a case, the year will contain thirteen
Lunations, and will be an Embolismic year, containing 384 or 383 days. But if, after the first Luna-
tion, there be only eleven whole Lunations remaining, the year will be a Common one. The necessary and
sufficient condition for an Embolismic year may, therefore, be thus stated :—The first Lunation of the
year must end with some one of the first eleven days of January (vid. Clav., pp. 369, 372).

‘What has been just said also explains the apparent paradox that a year of 365 days may include 384
days. It does not, of course, actually contain so many days, but it includes Lunations which amount to
that number of days.

(5). The ancient Computists strictly adhered to the Rule of making the first Lunation, every year of the
cycle (whether C or Embolismic), to contain 30 days. The rule of alternation (30 and 29 days)
was adhered to as closely as possible, Hence it follows that, in a Common year, the twelfth and last
Lunation consists of 29 days; and if all the years were Common, the alternation would always be main-
tained. But in an Embolismic year, of thirteen Lunations, the thirteenth and last Lunation would con-
tain (if the alternation was kept up throughout) 30 days; and thus the alternation with the next year
would be interrupted. The Computists were unwilling to disturb the alternation at this point of junction
of two successive years, and, therefore, with two exceptions (fourth and seventh Embolism), they reduced
the thirteenth Lunation to 29 days. But the day so taken away was added.to one of the regular twenty-
nine-day Lunations preceding, so that the total number of days in the thirteen Lunations remained un-
changed. This change of 29 to 30 days also, of course, interrupted the alternation ; but the Computists
preferred that the interruption should take place anywhere rather than at the junction of two years. For
example, in the case before us (year 5 of the cycle), if the rule of alternation had been strictly adhered to,
V. should have been affixed to October 1 and November 29, instead of to October 2 and November 30, to
which the Computists have affixed it. But the reason they did so was, that they added the day taken
from the thirteenth Lunation to the tenth (29 days), thus making the tenth Lunation end with October 1,
instead of September 30, and, consequently, transferring V. from October 1 to October 2. Hence the ninth
and tenth Lunations consisted each of 30 days. The eleventh, twelfth, and thirteenth Lunations thef
then changed to 29, 30, and 29 days (instead of 30, 29, 30), to preserve the alternation. It is easy to sce
that this affected the place of V. only with respect to the eleventh Lunation (November 30, instead of
November 29).— F7id. the Table.

(6). ¥7d. the last Note. In this case the fourth Lunation (29 days) got the day deducted from the
thirteenth: and so was made in effect the Embolismic month. In this year, therefore, two Lunations of
30 days each (the third and fourth) come together.

(7). In this eleventh year the second Lunation (29 days) borrows a day from the Embolismic Lunation.
Ilence, in a Bissextile year, whosec Golden Number is XI., and whose February Lunation (the third)
must be increased by one day (Art. 51), it happens that the first four Lunations contain each 30 days.
— Clarius, p. 375.

(8). This thirteenth year and the second year are the only Embolismic years of which the thirteenth
Lunation is allowed to retain its 30 days.

(9). As in the case of the first Embolism, the tenth Lunation borrowed a day from the thirteenth, and
ro was the Embolismic ronth.
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(10). Strictly speaking, the Embolismic Lunation of 29 days ought to belong to the seventh and last
Embolismic year (Art. 50), viz., the second year of the cycle. But the ancient Computists preferred to
make it belong to the nineteenth and last year of the cycle. They accordingly made three Lunations of
29 days each come together, viz., seventh, eighth, and ninth.— ¥id. Clavius, cap. xii., 13, cap. xvii.,
15, p. 375). :

52. The following Table, taken from Clavius, p. 376, should be looked at while
reading the last Article, and the Notes appended to it. :

X é S E 8 5 u Number and Order of Lunations throughout the year, with their
§ ,_E g :’.’, -§. 'E g Respective Number of Days.
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