B e sy ey i ) e o e—— - B R e T T A B N el il e o S SR S

; L i O
.

: PTroLEMY’S CATALOGUE OF _S_TAR_S_-'

“ . AREVISION OF THE ALMAGEST

I (R - Curistian Heinmice FriepricE Peters, Pa. D.

m b BT s Director of Hamilton Guff:g:. Observatory

A S e Formerly .F.:'Irﬁﬁn’d :Prufr:.mr of dstronomy at Hamilton ém'ffg!

.-'_:5'5:_ s e e Foreign Associate of the Royal Astronomical Society

AT S HIORES 2 Member of the Legion of Honor

-‘:q_l'- ljr “' Il. .rl-\-. W - .l ) A "'._. ~ '
H!_. i . 1 CEw -

s i ko L et Bl e o i 4 - FE
:‘L;t’h Ly : AND e s e AL A R

kol b e 0w “Epwarp Bair KnoseL BB o LY e

o
Vi A PR ¥ . : " &
2 T B e R R T =l ' ] f i
E"ef':r"r"\:: -\..r:I]-. . L I o 4 T - ) By L s P T s ks 3
ol e | ¥ LA | - . . h : e T B el e
i iy e 5 g L T . - ¥ T et o ¥ W -
g i LY casurer and Past President of the Royal Astronomical Socielys & T ohett var. Do St L
d 9 S R J e i E* - . T S e T
"E -'.-'.i-'._"",:?-le.t'r_';.-':"-' (o il ] ¥ o ] F ity e ey "" EE “_':}". -‘.::rl.- l"'_ i g -\.:': :
g T Ny R S ik
4 ""‘l_'_. _:_. "":\1-:"'4- i |.||-' # -‘ s 11- i R v i
el b i - - . 3
- _'E";-Lnu'" :"l.-l‘-uj ] ',.1.... r g - = — -:- o ;'r'__?-_ ik
B _I..I-'-' l-f-- o e i:‘- % e T : i‘ -..1-' ¥y e
: |-"I|_”_I- I:I:J. 3 'r 5, E iy B I|I:- - T.___‘q- 1'. .I I_-.h g
) 1 AT, B . 8 ; = - Loy b
D.l :b' It “.;1 i I‘- 1 -l'r:_"l: i lq“:‘. "'Il 1 .r. LR - B
X +j T L L "l Ir-:' |':qll i -: R
I"I:. ,.;'_--.-"}'. i *a f nat ] i . L e
‘."--1;._.';. b 4 S 5 x
PN . : Y Reios L ARints
kil ~ : 51 N
1*=1 I|- 'lﬁ'l‘.‘ '] - g e ¥ My g
] sl e ] - £ pak b L
r. 'i EI'I..l I ! f *4 b, i T
o A T AV W e ¥ ¥ S i
il g !.Ju - [ ..|. ..-|j.'ll-“ :._I o
o B 4 # . - . Sl 1 i ey T il |
s L e SR L R T S Bl S g -
v i, i 1 ] . [ 0 '
f oot ® i i .
5 ” et e 4 g s ‘
R 3 v PR
'-'Il |{;"r . g ALY st Tl g 'I-'ll
+4F Il 1 & ¥ 3 5
Lo e Ll Feh i -I
L gl) e R - . wit iy -
LT :.!I-.-."' . i (v
A '..I Ty n e
¥ - 4 "|._ 4 £y P
L v T -y L L s §
LK " 3 i 3=
s, = y 5 il § Il ¥ W E Ll
IS S w ol i 1 ] " Wy
. x FL = Y. J e U a 4 '-.-"L
- et ' ! 3 L] gl T By
N = Figt it B oy 1 . £ il
k.u .:_..!-.p.-:u .._l‘_ﬁ ¥ ; .E"" g i | A ,.L'+_|. v 5l
Pen ik MRS ¥ TRl ¥ 1
T re N " - - il -. .l'
i 'llpl..r:-\: o .-, i al = i : ¥ 8 i '|_ =2 o H W ;
LA F RNy 1 L ¥ L e T
ol bt 13 ' 1 ! [ Jaef I 'u‘a'..r-
LA i i 7 T
l‘ ._'!' ¥ » I.. [ Bk i o
. 84 - I
i ' i 7 i R L ':-:,- ol
1 < & = g ;:‘F‘H'.‘ r 'l
' = & o j W - -
. 4 i bk g N
 CR- LA -.lI ') ' il oy L By =k [ S L R -] oo B LR R i b .-_r_'!:-"'t-:
g LT Sy ol B e - = [ igs T d __' . + b ek X e ] ?1: e P e
- F S EE R R TN A b i i1 : - a4 T L Dl : ; ; Py e A o ey
1 'I'ii"--' i Ry i l._l .3 . i : 1 - .I. : % et Y Ly frt B4 wr r _.. e .&':‘_._-L_r ¥ =
il T L e R T, g1t L i & . TR i : o i g R i I
] * | - i ' ' : T

- - & L] i (] -+ . 5 I.l. ™ 1 -.-‘F L
P e oo 4y i THE CARNEGIE INSTITUTION OF . WASHINGTON.* . £os . b= AU T""%:

o oy
Fr % k= b
F e -

-_.I_'_'.:" LA ‘.' ! :I 1 3 k s o . . " v g - L v ] oy Ty &
R Y- e b Y T "y b ; ‘ L I9I se “aeek” X i St ST, i it ¥ h':."-l" L
iy oy . - . e i 1 E Y - . s F A 4 5
) 3 i - : 1 ) i 5 L' v ._.IL B " g T = % 3 4 il L o _"-"
S » SR T i B [+ 1:__ h o .‘f- F
| ! oL el T ' JR " 1 » e s o =T e Lt
i .‘l- ofip ; i b ) . . " oL ‘ - 5 * ] e Ll =T _! ':""':'-'- _&i;
T PR SRR R T ; i i S LA T : e . R S TN i Y o e e
i 3 i F 2 3 3 ’ - §r v . 5w 5 " ] : ey
7 L :
T
L]
e
] ..- _*.‘r.: - y
v - E . - -
e e - e s Tl
. L
- - _. '_'_.i'-'- -.:_._.._.||I ! ‘._-
T s e il Sy i =R




-

P T

-

201, (21%)

—

PTOLEMY'S CATALOGUE OF STARS

A REVISION OF THE ALMAGEST

BY
+*

CHrisTiaN HEeiNricH Friepricn PeTErs, Pu. D.

Director of Hamilton College Qbservatory
Formerly Litchfield Professor of Astronomy at Hamilton College
Foreign Associate of the Royal Astronomical Society
Member of the Legion of Honor

AND

Epwarp Barr KnoreL

Treasurer and Past President of the Royal Astronomical Society

saps LT
il
»
o
x
._.}11\’15 -
=i
r
L)
Y

Ty = Carnecie InsTiruTioN of WasHINGTON

915




T e W TR T S S T P T e TN T T A, S e T T AT vy et W A

5 = = LTI o M " 1
A e i ._._.._-.....'h_.-.- —.-;'-_r'_'_'

ProLEMY'S CATALOGUE OF STARS

A REVISION OF THE ALMAGEST

oy

CuristiaN Hemwricn Frieprice PeTers, Pu. D.

AND

Epwarp Bann KxoBeL

e T gl L el IR T R e - | ", S '{
Pk & —z S e P —— i I ——t - — . ™ - o "' T 3 - .-' . ’

oL R WS gl o e i e




CARNEGIE INSTITUTION OF WASHINGTON
PugLicaTioN No. 86

PRESS OF GIBSON BROTHERS
WASHINGTON

A L i~

”
CONTENTS.
Pace
PEfaCe . . v sssnenenes e e T 1-5
EIISEOTICAL . - v v o v s e ene s esmensma e mnemn s e s s mn st m T T 6-15
Frrors of Prolemy’s longitudes . . . ..o ooooonsiomnersenersm i m 16~17
List of manuscripts collated .. ... .oxeuorsrnemssssmsnsssmrres st T 18
Notes on the MAMUSCIPLS . - « o «evorseensrnsrnemesmsssnsss s s i m T 19-23
ELCrOLS (1) MAMUSCHPLS « + ¢« v« o s e snsmeossssesnsnsssmnsnsssnses st st mm 24
The CALAIORUE. .« v sesemerenrsnmeenssrnsnsmsrnnssrsssssset st el mmmm 25-26
CREAlGEUE Lov s vrsvsrnnsenrnnnnssnsnnasnnmsannsnraszessatattssss st mnm et rr T 27-50
e B A 5173
Catalogue Il . ..o eecvnnrnraennensnnnnsunreasemsesss s s s mmmn T 7495
Notes to the Catalogue of STars. . ....ooownenenenesemsressr s gh-113
Table of differences of identification. . . ....ooovooeee oI 114-119
The star MAEREUAES. «o o <« ccovsnremennsnsnsnseressss s m 120-143
Notes on the star magnitudes. .. ... ..ooneoeeneoesr s T 144-150
Collations of manuscripts—LONGItudes ... ... .ooooresmemmsrs st n T 152-179
Collations of manuseripts—Latitudes . ..o .voeeooenemermrm s m T 180207
[ILLUSTRATIONS.
* Plate 1. Portrait of C.H. F.Peters...oooovvoeonerenememresmmnn i nii sy Frontispiece
PaGE.
11. Photograph (C) of Paris Codex 2389, 1X Century.....ooooveeeeemreoees Facing 24
111. Photograph (Cz2) of Paris Codex 2389, IX Century......o.ooomvnrn e 24
, IV. Photograph (D) of Vatican Codex 1504, IX Century....ooooooooiormrmmrreeees 24
Fig. 1. Diagram of Errors in Prolemy’s Catalogue . .. ...ooonrveessmmreesssmmrrerees 6
| » Facsimiles from Various MAnUsCripts ... .oooooooreseemrrrermssrstnnrin s 24
. 5. Photograph of Venice Codex 313 ....oovroeerresoesertn sttt 00 T g6
: 4. Chart of the position of Prolemy’s Star, 17 Eridani....ooceocoeessmsasressanseaes 109
; i
1
—'—-.-_-.MHI __'—'-——l-l'—-——.—-—\.nn— — -ty g - — — e -




- "“"'"""—-"""4'-"'—." e e ol S - __.—.-.-—_.__'_‘..______ L e S oy _da -
. . 3 e

PREFACE.

The following work embraces the results of the whole of the long and labo-
rious researches of the late Dr. Christian Heinrich Friedrich Peters on the Cata-
logue of Stars in Ptolemy’s Almagest. Some account of this investigation, which he
began about the year 1876, will be found in the opening pages. Quite unknown
to each other, I had myself taken up the same subject in 1876, but it was not until
a few years later that some communications I made to the Royal Astronomical
Society brought Dr. Peters into direct correspondence with me, and on learning
that -he was engaged in the same investigation of Ptolemy’s Catalogue of Stars,
I offered to place all of my materials at his disposal, and accordingly I sent him,
for his free use, the collations of all the manuscripts I had made. These had been
prepared with rather an undue amount of labor, as being closely engaged in manu-
facturing business far from London, it was only on rare days that I could visit the
British Museum and other public libraries.

- When Dr. Peters and myself met in Paris in April 1887, we had some long
E conversations on the subject. He told me he did not intend to visit England, and
it was agreed that I should investigate all the sources of information possessed in
the libraries there, and I particularly undertook to examine the Greek Selden Alma-
gest at Oxford, and several Arabic manuscripts, and send him the results. In this
and the following year many letters and discussions passed between us. Inaletter
dated August 14, 1888, received by Dr. Peters August 23, I asked what steps he
had taken towards publication, and considering the contributions I had made from
the manuscripts in this country, I asked “How far he would like, and would think
it right, that my name should be associated with his as a joint author?” But [
‘ assured him “I was quite single-minded in the matter, and that my interest was
removed from any idea of a personal character.” This letter remained unanswered,
probably because no steps had been taken towards preparing any part of the work
for publication. |

On July 18, 1890, Dr. Peters died. It is unnecessary here to give an account
of his life, which has been so fully dealt with in the addresses delivered on that
occasion by Dr. Isaac H. Hall and Professor Oren Root, and in the pages of the
monthly notices of the Royal Astronomical Society.

On September 3, 1890, I addressed a letter to the executors of Dr. Peters, asking
to be informed in what state his work on the Almagest remained with reference to
publication, and requesting that the manuscripts might be sent to me to complete,
and on November 9, 1891, all of his manuscripts and notes relating to this work,
with some important exceptions, were sent to me.

The various subjects and sections of the Investigation were each contained
in a separate envelope. These were at once marked by letters and have been

preserved in that state to the present day.

‘wd

- — - = P

= = = =
- — = S 3 = B e e S s == o - = Do —— - -
——— ————— iy — =




s b - - y 2
e e e S e B Y e e e ok e et e e Tl

4 ProLEmMY's CATALOGUE OF STARS.

The following is the schedule:

Cahier A. Ulugh Beg. Collations and notes on various manuscripts by Peters and Knobel.
B. Aboul Hhassan. Notes and comparisons of his tatalogues, all in pencil.
C. Collations of Greek, Latin, and Arabic manuscripts by Knobel.
D. Ptolemy's Catalogue of Srars. Final places with variants in 28 authorities, and
comparison of the catalogue with modern observations.
. Rough-draft catalogue of which revised copy is contained in D.
F. Reductions of the right ascension and declination of all stars to longitude and latitude.
3. Collations and notes of 24 manuscripts by Peters and 4 manuscripts by Knobel.
L. Translations of 6 chapters of the Almagest from Greek into German, minute German
script in pencil.
. Calculations and notes on various catalogues, all in pencil.
J. Computation of proper motions; and comparison of the zodiacal stars in the Almagest
with modern observations.
K. Comparison of Ptolemy’s and other magnitudes with Harvard Photometry, all in pencil.

=i

The examination of the manuscripts made it at once apparent that no prepar-
“tion whatever had been made for publication. All the collations of manuscripts,
notes, tables, and computations, were in very minute, close writing, and much of it
in pencil, necessitating the copying out of most portions of the work for study, and
in form for printer, involving much labor. Many notes were written in minute
German script which have been troublesome and unduly expensive to translate.
Among others are found several chapters from Books III, ¥V, and VII of the
Almagest, written in pencil in minute German script, being translations by Dr.
Peters from the Greek into German, which have proved very difficult to decipher.
No assistance towards the expense involved was obtainable in this country, and
it seemed highly improbable that any society would undertake the publication of
the work in the complete form which T considered indispensable. ~What to do
under these circumstances has been a source of great anxiety. :

On June 6, 1899, I met Professor Simon Newcomb in London, when he at once
said he wished to see me about Dr. Peters’ manuscripts. We adjourned to my club
and discussed the matter fully for.over half an hour. Iexplained my difficulties
about publication and proposed that the work should be published in the United
States. Professor Newcomb, referring to the Arabic and Greek, expressed a doubt
whether they had the necessary type. No suggestion, however, was made for
carrying out my proposal. I need only add that many years ago I made provision
in my will that, on my death, the whole of the manuscripts and researches should
be sent to the National Academy at Washington.

The present work is limited to the investigation of Ptolemy’s Catalogue of
Stars, but Dr. Peters also took up the question of Ulugh Beg's Catalogue, and for
that purpose he collated several Persian manuscripts. [ have added to this by
collating all the Persian manuscripts of Ulugh Beg and the Arabic manuscripts of
Al Stfi to be found in this country. This it is hoped to publish in the future as a
separate memoir. -

It has been my object to make this investigation as exhaustive as possible,
but where so much material has had to be examined, analyzed, and checked, and
where the whole work has had to be done single-handed, it is hardly possible to

e
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avoid some mistakes. The present investigation has shown how prone are all
copyists to make mistakes; every care has been taken, and I can only hope that
no very serious errors will be found.

I desire to record my obligations to the late Earl of Crawford, for kindly lending
me the very valuable manuscript of the Almagest in his library; to the late Mr.
Nicholson, Bodley’s Librarian at Oxford, for the exceptional favor of sending the
Bodleian Arabic Almagest to London for my examination; and to the late Dr.
Rieu, Keeper of Oriental Manuscripts in the British Museum, for much valuable
assistance. ’

I am much indebted to Prof. H. H. Turner for his kindness in supervising
the reduction of the star places to the epoch B. C. 130.

[ desire to express my gratitude to the Hon. Elihu Root, to Professor E. C.
Pickering, and to the Executive Committee of the Carnegie Institution of Wash-
ington, for their sympathy and interest in the work of the late Dr. Peters, and for
the generosity which has now enabled his laborious and exhaustive researches on the
most ancient Catalogue of Stars we possess, to be added to astronomical literature.

E. B. KnoBEL.
32 Tavistock Squarg, Loxpon, W. C,,
October 1014.
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Fic. 1.—Diagram (referred to on page 8) showing the errors in longitude and latitude of Ptolemy’s
Zodiacal Stars computed for the Epoch A. D. roo.

y

HISTORICAL.

The Catalogue of Stars contained in the seventh and eighth books of Ptolemy’s
Meyd\y ivrafis, commonly called The Almagest, must always be considered of
unique interest. It is the first and most ancient document we possess which gives
a description of the heavens of sufficient exactness to admit of comparison with
modern observations. For many,centuries it was held in the highest repute, and
indeed, until the time of Tycho Brahe it was practically the only source of infor-
mation of the positions of the stars which the world possessed; for though n the
fifteenth century Ulugh Beg prepared a much more accurate catalogue of Ptolemy’s
stars, it never came into general use. Ptolemy’s catalogue has accordingly been
the subject of many researches and investigations. Up to the present time six
editions of the catalogue have been printed in Greek, viz.: Gryneus, Halley,
Montignot, Halma, Baily, and Heiberg; also several editions in Latin, particularly
those of Trapezuntius, Schreckenfuchs, and Flamsteed, translated from the Greek;
those of Liechtenstein and Copernicus, translated from the Arabic by Gerard of
Cremona, and the - Alfonsine Tables, also translated from the Arabic. The
translation into French from the Arabic of Abd Al Rahman Al Safi, by Schjellerup,
is simply Ptolemy’s catalogue for a different epoch; and recently an edition of the
Almagest has been published in German by Dr. Karl Manitius.

Dr. Peters began his study of Ptolemy’s catalogue probably in 1876 or the
early part of 1877. In the latter year he wrote:*

“A close examination of the exactitude of the catalogue of stars by Hipparchus, transmitted to
us by Ptolemy, has never yet been made. Flamsteed, Lalande, and Bode have contented them-
selves with a merely superficial comparison of the separate positions of the stars. By happy con-
jectures Baily has corrected several of the figures which had been corrupted in the manuscripts;
and for this same purpose a comparison will be found useful wich the catalogue of Al Sith, which is

formed from the catalogue of Ptolemy by the addition of a constant to the longitudes. Neverthe-
less, many stars are left, the identification of which has not been possible or is doubtful. Butif
we wish to compare the condition of the starry sky at the time of the ancients with the present
day, if we desire to recognize what has really changed in the sky during the last two thousand
years, it is above all things necessary to know in how far a position of Prolemy could be in all prob-

ability fauley.”f

Dr. Peters was not content with the wealth of material offered by those editions
of Ptolemy’s catalogue which up to his time had been printed, and so, about the
year 1883, he determined to investigate, as exhaustively as possible, all the various
manuscripts containing the catalogue of stars which might exist in the libraries of
Europe. In February 1884 he wrote: “During a journey made in Europe within
the last few months, an opportunity was given me of examining in various libraries

*[Jeber die Fehler des Prolemiiischen Sternverzeichnisses. Vierteljahrsschnft Ast. Gesell. 1877,

{Cf. Pliny (A. D. 77) Nat. Hist,, Lib. 11, cap. 26. Hipparchus . . . . discovered a new star that had appeared
in his own age and, by observing its motions on the day on which 1t shone, he was led to doubt whether it does not often
happen that those stars have motion which we suppose to be fixed. And the same individual attempted what might
seem presumptuous even in a deity, viz.: to number the stars for posterity and to ::‘:lprus their relations by appropnate
names; having previously devised instruments by which he might mark the places and the magnitudes of each individual
star. In this way it might be easily discovered, not only whether they were destroyed or produced, but whether they changed
their relative positions, and likewise whether they were increased or diminished; the heavens being thus left an inheritance

to anyone who might be found competent to complete his plan.”

7




8 ProLemy's CATALOGUE OF STARS.

the manuscripts of the Almagest which they contained.” He began his investiga-
tions at Vienna, proceeding thence to Venice, Florence, and Rome. No further
examination of manuscripts was made by him till the year 1887, when, taking advan-
tage of a visit to Paris to attend the International Astrographic Congress, he then
collated the important Greek manuscripts found in the Bibliothéque Nationale.
The manuscripts he examined are given in the Table of Manuscripts Collated.

The investigation of Peters differs from all those hitherto made, for in order
to assist in the identification of the stars, and to determine the actual errors of
their positions, he began by calculating from modern observations the longitudes
and latitudes of all of Prolemy’s stars, using for. this purpose Piazzi’s catalogue
reduced to the epoch he assumed of A. D. 100, rather than to the epoch Ptolemy
gives, which is the first year of Antoninus Pius, A. D. 138. These lengthy and
laborious computations finally embraced every probable star near Prolemy’s places,
corrected as far as possible for proper motion.

In his paper cited above, Peters compares 349 of Prolemy’s zodiacal stars,
taken from the printed editions, with their computed positions for A. D. 100,
and he arrives at the conclusion that the equinox requires a correction of +34".9,
equal to a precession of 42 years. He also deduces that the errors in longitude
as well as in latitude give evidence of considerable periodicity. He illustrates this
with a diagram,* and says: “It will be seen that the curve of errors in longitude has
its chief maximum close to 180°% and its chief minimum near to o°: the curve of
errors in latitude has a maximum near to 140° and a minimum near 320°.” And
he adds that “the conclusions arrived at from this as to the faulty erection of
the instrument, and the position of the axes and circles of the armillary sphere
which was used, will be seen more clearly when the comparison has been further
extended to the stars outside the zodiac,” but he did not pursue this interesting
inquiry in that direction,

Dr. Peters brought into the whole investigation of Ptolemy’s catalogue a rare
ability, which it would be difficult to equal. Besides a fluent acquaintance with
most European languages, he had an excellent knowledge of Greek, Latin,
Hebrew, Arabic, Persian, and Turkish; and to these qualifications he added a high
mathematical - power and a facility and accuracy in computation which can only
be fully appreciated by the examination of his papers. [t is truly said that he was
wonderfully swift in his perceptions, and this penetrating acumen is visible in the
notes he made whilst collating and discussing the various authorities. Every
manuscript was studied -with scrupulous care, and every point of doubt investi-
gated exhaustively. Nothing escaped his acute examination, and it is to be deplored
that he was not spared to complete the publication of labors in which he had shown
himself so preeminent.

"Of the writer’s share in the investigations contained in the present volume,
it may be mentioned that in 1876 he first came to the determination of collating as
many manuscripts as possible of Prolemy’s catalogue in order to obtain a more
correct edition than we possessed. He commenced the work by the publication in

o — —_—

=

(3

*Reproduced on page 6.
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1876 of the Catalogue of Aboul Hhassan, which consists of 240 of Ptolemy’s
stars reduced to A. D. 622;* followed in 1879 by the collation of a Persian manu-
script of Ulugh Beg.t In 1881 he collated three Latin manuscripts of the Almagest
and the important Arabic Almagest in the British Museum, followed in 1885 by
the collation of the Arabic Almagest contained in the Bodleian Library at Oxford,
which Bodley’s librarian had kindly sent to London for his investigation. Various
other manuscripts were subsequently collated, and the whole of the material thus
obtained was sent to Dr. Peters, and was discussed and used by him in the result-
ing catalogue. The manuscripts collated, together with some examined since Dr.
Peters’ death, are given in the Table of Manuscripts. One or two manuscripts of
the Almagest are said to exist at the Escurial and at Toledo, but it has not been
possible to examine them.

[t may be safely asserted that no correct-copy of Ptolemy’s original cata-
logue exists in any manuscript, and where all codices contain so many errors it
is difficult to say which copy is the most reliable. The centuries that elapsed
between Prolemy’s period and the oldest manuscripts known have resulted in
numerous errors in the longitudes and latitudes of the stars, due to the scribe, who
was either careless or ignorant of what he was writing. Errors in the description of
the stars would be very rare, as the scribe would understand the words, but in
copying the letters signifying the figures of longitude and latitude he would have
nothing whatever to guide him as to their correctness.

The original catalogue was doubtless written in the uncial Greek characrers of
the second century, for it is improbable that such a work would be written In
cursive Greek. The form of the early uncial Greek letters suggests an explanation
of some errors not so available from consideration of the Paris Codex 2389 and the
Vatican Codex 1594, both of the ninth century. The majority of the errors found
in the longitudes and latitudes of the stars must be ascribed to the early writing.
All other Greek manuscripts are written in minuscule letters which first came into
use only in the ninth century, and some errors may be due to this form of writing.

The most common error in all manuscripts is that of confounding the uncial
Greek letters alpha A=1 and delta A= (see Facsimiles). In the Table of the
Collations of Manuscripts, examples of this error in all codices will be found n the
longitudes of 44 stars and the latitudes of 36 stars. As such errors appear also in
the Arabic codices, it would seem that they existed in the Greek used by Al Mamon
for his translation about A. D. 827.  Errors are found also from confusion between
the alpha A=1 and the lambda A=30; such errors in Nos. 766 and 767 have
been repeated by Grynzus and Halma, also errors of the lambda for the delta. On
reference to the photograph of the Paris Codex 2389, the possibility of such
confusion will be seen in the longitude and latitude of the twenty-second star
of Ursa Major, which is not the case in the photograph of the Vatican Codex 1594.
Anbther common error is mistaking the epsilon €=3 for theta ®=9, of which
examples will be found in many manuscripts, in the longitudes of 12 stars, and the

*Chronology of Star Catalogues. Mems. R. A. 5., vol. XLIIL tMon, Nots. R. A. 8., vol. XXXIX.




10 ProLEmY’'s CATALOGUE OF STARS.

latitudes of 5 stars. In the Greek uncials of the second century these letters were
circular in shape, with little difference between thick and fine strokes (see Fac-
similes), and the opening in the epsilon for the cross-stroke was narrow; thus
confusion between the two letters was very probable.

About the ninth century the kappa K=20 began to be written with the angular
part of the letter removed from the vertical stroke. (See Facsimiles and the photo-

graph of Venice Codex 313.) The effect of this was that the angular part was
taken to be the character for fjuov=1%. Thus we find in most Greek manuscripts

instances (Nos. 179, 277, 441, 572) where Kr' has been taken to be 20°} =20° 20/,
instead of 1=10° <=} M=1=10° 50". This is the explanation of the two read-
ings of the latitude of No. 572 in the Paris Codex 2389.

Another error found in some manuscripts, particularly the Vatican Codex Reg.
go, and the Bodleian Codex 3374, where the minuscule »= 50 is written for the =8
or vice versa (which in form are quite dissimilar), is derived from the uncial letters,
which sometimes closely resemble each other. This appears in the photograph of
the Paris manuscript 2389, in the latitude of the eighteenth star of Ursa Major,
where the uncial v may easily be taken for the uncial 5= H, but not so in Vat. 1594.

The above sources of difficulty in determining the probable original figures
apply mainly to the degrees of longitude or latitude. As is well known, the min-
utes are always represented in Greek as fractions of a degree, where the significant

letter with an accent expresses the denominator of the fraction. Innumerable -

errors occur from the omission of the accent, which then converts the letter into a
whole number, affecting the degrees. Examples are given in the Facsimiles. The
origin of the sign for quiev=1} is rather obscure. As is seen in the Facsimiles, it
takes various forms, becoming in later manuscripts and in printed Greek a form
closely resembling the stigma 5. One feature should be mentioned upon which Dr.
Peters held a.decided opinion, but which the writer finds it difficult to accept: The
Greeks usually represented 40’ by E or i=4§, the o in the first case being simply
a contraction for 8. They represented 50" by the combination of {4§. But in
several Greek manuscripts is found the combination of 1+, =40" (see Facsimiles).
Dr. Peters thought that this should be read as §, with variant ;. But in no case
is it written as all other variants yet noted, where the variant is always written
above, or in the margin, or with some separation; and as this expression is found in
s0O many manuscripts, it seems more probable that the characters should be read
as a combination, and so they have been taken in the Table of Collations.

For nearly three centuries the only available edition of the Almagest in Greek
was that published at Basel by Grynzus in 1538, but great uncertainty exists as
to the manuscript he used. It is stated that the manuscript belonged to Regio-
montanus, to whom it was given by Cardinal Bessarion, and that it was deposited
at Niirnberg. No Greek manuscript of the Almagest exists at Niirnberg. Dr.
Peters investigated the work of Doppelmayer (Histor. Nachricht, von der Niiren-
bergischen Mathematictis und Kiinstlern, Niirnberg, 1730), on which he made several
notes. It appears that Regiomontanus devoted considerable study to the Almagest
and to the other works of Ptolemy, and particularly to the commentary of Theon,

X
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all of which he found in Rome in the original Greek. Bessarion presented to him
the manuscript of Theon, which contained the following inscription in the Cardinal’s
writing: “Theonis in Prolemzum liber meus Bessar. Cardin. Tuscul.,” under which
Regiomontanus wrote “nunc Johannis de Regiomonte.” Doppelmayer states that
Bessarjﬂn valued the Almagest so highly that he would not have exchanged it for
a province, and he adds that this is attested by Camerarius in the dedication which
he placed at che commencement of the Almagest printed at Basel in 1538 (Grynzus
f:diti{m). On this point Doppelmayer is in error, for the dedication of Camerarius
is to the commentary of Theon, and not to the Almagest. In the year 1450 one or
two Greek codices of the Almagest had been found in Greece and brought to Rome.
The first translation of them was made by Georgius Trapezuntius about 1460
subsequently published at Venice in 1528; this translation was not considered v-::r_*;r

- correct, and Regiomontanus undertook a new translation, which, however, was

never printed. When Regiomontanus died in Rome, July 6, 1476, Walther bought
all his library and works and refused to allow any of the manuscripts to be printed
or any inspection of the works. After the death of Walther, his library was dis-
persed, except a portion which was bought by a magistrate at Niirnberg.

The work given by Cardinal Bessarion to Regiomontanus was clearly the
commentary of Theon, and there is no reliable evidence that Bessarion gave him a
copy of the Almagest, which “he would be unwilling to exchange for a province.”
Doppelmayer states that Camerarius (real name Liebhard, born 1500, died 1574)
caused the Commentary of Theon to be added to the Almagest of Ptolemy in:jthe
edition published by Grynzus in 1538, “after the codex of Regiomontanus,”

" presumably the codex of Theon.

Thc_: only further material evidence on the question is found in Montignot (Etat
:{::{ Etoiles F—:’:u:.::.r au second siécle par Claude Ptolemée, Nancy, 1786). He says:
I'he manuscript of the work of Ptolemy is an original document, carefully pre-
served in the library of Niirnberg. It was brought from Greece by Cardinal
Bessarion, after the siege of Constantinople.” (A.D.1453.) “I ought to state that
[ had requested M. Moers to supply, from the manuscript of Niirnberg, some
mpissiuns of the catalogue, and to verify some longitudes which lead me to s?uspect
mistakes of printing. I have followed very exactly the print of the Greek edition
Basel 1538.” Dr. Peters remarks: “As in the edition of Grynzus the latitudes of
15, 16, and 17 Ophiuchi are missing, and also the longitude and latitude of 21 Tauri
why did not Montignot supply them from the manuscript? The notes of Mnntignﬂé
about the manuscript said to be existing in Niirnberg must be regarded with dis-
trust, ‘-.}"ht: was M. Moers? In the edition of Montignot there are absolutely
no sure signs of a correction of the edition of Grynzus after an original manuscript.”
Delambre considered Montignot’s edition “peu exacte.” |
~ The M. Moers referred to is no doubt Christophorus Theophilus de Murr, who
in 1786 published at Niirnberg a work entitled “ Memorabilia E!’Eu’iﬂ.rfwmr-:m; pub.
Norimbergensium.” This work is not in the British Museum, but a copy exists in
l:!‘IE Bodleian with manuscript notes by the author. It is quite clear that he men-
tions no manuscript of the Almagest at Nirnberg. The manuscript of Theon’s
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commentary on the Almagest, which he describes, has the following sentences: “Tq;
[a] 1 b L] # L] Ll Il Ll L] .
Oecivos els i reyalny chvratw Bighos éuby Bneeapiivos Xapdwrahibs rob i Tovokhar,”’

“Theonis in ptolemzum liber meus b, Card. Tusculani, nunc Ioannis
Donaverat nimirum Bessarion Regiomontano codicem,”

Codex ¢ is always represented by gamma over beta,

edition on a Manuscript given by Bessarion to Regiomontanus and deposited at
Niirnberg is due to an crroneous reading of the aboye Greek sentence, whj

ch refers
only to Theon’s commentary,

In the Grynzus edition the whole number j js given by v or I, The use of

the character I is twofold. Throughout the work It represents y=20’, but from
the commencement to the end of Sagittarius (with the exception of the 15th star in
Bootes) it also represents § = 4o’ Fr?m Capricornus to the end, F=40" is repre-
sented by 8. In the Paris Codex 2389, 2 is represented by /g or o,
abbreviation for 8. This is In conformity with the manner of expressing fractions
by the Greeks, viz., to write the denominator as ap €xponent. Thus, for example,
in Archimedes, i1 1S expressed by 64, the numerator below the denominator. Ip
our case 3 is conformable to 5" or in uncials s or more simply £ finally .

The Paris Codex Gracus 2394 exhibits many points of resemblance to the
Grynzus edition, Thijs manuscript is a copy, made in 1733 for the Eihlinthéque du
Roi, of a thirteenth Century manuscript at Constantinople belonging to the Prince
of Walachia, apparently afterwards destroyed by fire. The Paris manuscript has al|
the errors of print in Grynzus, but jt has some omissions and it also gives some
latitudes (248-250) which are wanting in Grynzus. Tt js significant that 3 1s
represented in the first part of the catalogue by v/, and from Capricornus to the
end by g, precisely as in Grynzus., This offers a Strong probability that the manu-
script used by Grynzus and the archetype of Paris 2394 had the same origin.

The Latin manuscripts are of |ess fn‘lpﬂrtﬂﬂfﬁ, though the translation from
the Greek by Trapezuntius elucidares several doubtful poines, It e uncertain
which was the actual Greek ‘manuscript used by 'I‘rapf:zunrius; It is stated to have
been a copy of a Greek manuscript in the Vatican. The remaining Latin manu-
scripts are all coples of the translation from the Arabic by Gerard of Cremona, and
may best be considered in connection with the Oriental codices
in all Latin manuscripts of the Midd]e Ages is confounding
which sometimes are identical.

The Arabic manuscripts are especially valuable for comparison with the Greek,
as the errors are of a different kind. Un}; ¢ the Greeks, who wrote the mi
longitude and latitude in fractions of a degree, the Arab
figures, and thus these two different methods form av

- The principal error
the figures 1 and 2.

S wrote the minutes in
aluable check one op the

other. In numerous cases where the Greek reading is vitiated by the omission of
an accent, the correct value is found in the Arabic sources.

de regiomonte.

From the description
by Zanetti (Graca D. Marei Bibliotheca) of the Venice Codex 310, which bears

the autograph of Cardinal Bessarion, it has been considered that Grynzuys based
his edition on this manuscript., This is open to doubt, inasmuch as in this Venice

and never by gamma alone or
beta alone, as in Grynzus. The oft-repeated statement that Grynzus based his
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Two different and independent Arabic I‘I‘HJIEIHEi{]I‘.IS frﬂm.thc L?rccl-: are kn{}?‘l:"[:l:
First, that of the British Museum Cﬂdex'_m;:g,‘. [‘hz? Is written in a w:ir_]&icu[:,ne
character with a lamentable neglect of dja-r:ntlcztl_pmnts, rendering It~[ ] ;m‘l |_-1 to
decipher. It is not written in the Maghribi or African character, hut;_. cﬁr y |:I.ms
been derived from a manuscript in that character. Secondly, that of the co ices
Bodleian 369, Laurentian 156, British Museum Ree. 16, and_the maEuscrlpts
of Al Safi, which are all from the same source, generally rr:cugznzcd as the trans-
lation from the Greek made by,Al Mamon about A. D. 827. These manuscripts
are written in the character called Neskhi, and in cn‘nmdc:*rmg' the pl_'c::ub_ahle efl:mrs
of their texts it should be borne in mind that NESI-Ehl,.W]]IEh is the ordinary Dl'l'l‘;
of Arabic writing, was only invented about th'-_: _I::egmmng ﬂf_ the le_r]tlldcentur:,r 0
the Hejira=A. D. g12. Consequently th original tra_nslannn c_]i' All amon v.t:as
probably in Cufic Arabic, and rewriting thls_mm Neskhi would Bg]we ar;_ opening ﬂ:
VEry many errors. Tiris adds a further difficulty to the problem o arriving a
2 ’s original catalogue. o
I ml*—if::};;:;ﬁl:?;;? tD I‘+EI}EL'ET5 thus expressed to the writer his views on the value
of the Arabic manuscripts:

“On the whole the Arabie sources agree all pretey well rogether in FhE f_:’El"ms thpmitml" st:'izt;;
logue. The Arabs were altogether much more accurate than thiGrE‘f‘t: scn tE-rﬁt?tL ::-:dui?:if thac
reconstruct the version of Al Mamon’s copy almost without dou r. We m}il.tstd £ry il ::Iitiu;r
has come down to us of the catalogue of the Almagest kS two sources: (1) ; 'f, Iric[t"p[ mon I:::mu h;
and (2) the Arabic, which represents the copy of certainly high ﬂ?tl_rlmt} ? :R}: L ; ! rn-;dcg:u
home and had translated. We know that there Were two trans atu_}:l's DI I - ]T:Ef_: This .
Baghdad,* or that the first reduction was revised and Imprmiml.‘u}?ﬂnbs-u ﬂrﬂ. .‘-E‘:ﬂime of the Sources
account for some of the variants that are sustained, from both .":1113:_5, :..nmn,_ t 5;: £ the diseritioet
of Arabic origin: I mean variants that do not come from the very frequent mistakes o .

wines," -

| The most common error in Arabic m;muscript:s is the omission of a diacritical
point: thus the numbers 1o and 50 in ::mni:.iumnm]_dlﬁer only by a point; e. g.,
=18 and #=38. Many such mistakes will be found in the manuscripts of Gerard
of Cremona, Another common error is confusion hetw:vcezl thE: Jeem ©=3 and the
Ha =8, which seems to be due to thF omission of a point, but in n{S:»n: c:;’ r‘hr:_ mm;u-
scripts examined is the T =3 written in a form resemhhng 1+:he =8, rm] lthlﬂl more
probable that the error may be traced to thchuﬁc original, where hot _cti_:Frs
are written exactly alike without any point.  The letter Ya o= O whr:ln >ty
ing ten, is most frequently written in the pure Cufic ﬂE}rm. Confusion also llt:-g.*ugs
between the letters Ta ks =9, and Kaf L =20, possibly due to the original Cufic
letters here shown, which might easily be confounded. In t_hf: I_irltish ?fII:IS.Ei:lm
Codex 7475 there are several mistakes hf:tween_g and 4, which H(II SD];HF ]“rj;ll_ﬂﬁ
might easily be made, and it is clear Flmt the scribe was sometimes doubtful w ic
was correct, as in those cases he has written %ml:h lf:tifﬂrs;_ﬂnd in the same manuscr!pt
there are several mistakes of 1o, 30, and 50 in combination: the absence::-f t_hf: +pt:jl_nt
making 10 and 30 alike, and writing the_ Lim ,_}-::50 rather short I;-IH!?.ES ;:t m' 1s-
tinguishable from either. In all manuscripts there is frequently confusion between

*The first by Abu Jafar Almansur (ob. A. D. 773)s the predecessor of Harun Al Rashid, and the second by Al
Mamaon (ob. A. D, 833), who was the son of that celebrated Khalif.
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the letters Za j=7 written without a point, and Waw +=6. Examples of all
these errors will be found in the Table of Collations, and it will be noted that such
mistakes are quite different to those that occur in Greek.*

A curious series of mistakes, which appears to have escaped notice, is found in
all manuscripts of Gerard of Cremona (A. D. 1114-1187), which were almost cer-
tainly made by him, and not by the copyist. The latitudes of 1 star in Ursa Minor,
5 in Draco, 8 in Cepheus, 9 in Hercules, 6 in Lyra, and 6 in Cygnus—that is to
say, all stars of-true latitude 60 and odd degrees—were all written as 300 and odd
degrees. In some manuscripts a more recent scribe has altered these latitudes
by erasure. It is not difficult to find an explanation. In all probability Gerard
of Cremona learned his Arabic from the Moors. In the Maghribi or African
numerical value of the letters, the letter Sin _~=300, but in the Neskhi or usual
Arabic, that letter =60. The inference is that Gerard of Cremona used 2 manu-
script from the East; that he was ignorant of the fact that the numerical value
of the letters differed from that of the Moors or Western Arabs,t and had not
sufficient knowledge of the subject to detect the gross mistake in the latitudes.}
The edition of the Almagest printed by Liechtenstein in 1515 is the translation of
Gerard of Cremona in which these errors are corrected.

Baily’s investigation of Ptolemy’s catalogue (Memoirs Royal Astronomical
Society, Vol. XIII)is limited to the printed editions of the Almagest, which he most
carefully examined, and his notes on these editions and his identification of the stars
are of great value and assistance. All references in the present work are to the
ordinal numbers of his catalogue.

Ptolemy’s Catalogue of Stars has been very fully discussed by Delambre, who
has pointed out the error in the latitude adopted for Alexandria and the defects
in the position of the armillary sphere employed, and he has also remarked on
the neglect of the influence of refraction; so that it is only necessary to refer to the
valuable appendix he contributed to Halma’s translation. Colonel Drayson§ has
discussed the method of observation adopted by Ptolemy, which he assumes as
measuring the difference of longitude, first between the sun and the moon, and then
that between the moon and the star.  In the case of either of these bodies being near
the horizon, he shows how it would be possible to introduce errors in the longitudes
of the stars of as much as 1° due to the neglect of the influence of refraction.

One interesting feature was remarked by Dr. Peters, viz.: that the instru-
ment used for the longitudes of the original catalogue was graduated differently
to that used for the latitudes.  With three exceptions, all in the constellation Virgo,

=LA - - ——

*Professor Nallino, in his important and exhaustive work on the “Opus E aste
Astronomicum” of Al Bartani, has fully discussed the mistakes he found in o e Western,
translaung the Arabic manuscripts of that author. R L L I L ETRETT

.ﬂ he difference berween the numerical value of letters with Fastern and 9 .. :
Western Arabs is as shown in the eable ag therighe.  F7 noorrommeeee R e

tRoger Bacon (A, D. 1214-1292) wrote: “Though we have numerous £+ SO I -
translations of all the sciences E"(E Gerard of Cremona, Michael Scot, Alfred ol ot
the Englishman, Hermann the German, and William the Fleming, there is BOO ....ivvininns " ZETTTIO o
such’a falsity in their works that none can sufficiently wonder acie. - - - . =
Not one of these translators had any true knowledge of the languages or of PO e = ¢

the sciences." ol . .
§Monthly Notices, Vol. XXVIIL TS S fenae _
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the minutes of longitude are either 10, 20/, 30/, 40/, or 50’; whereas in the latitudes
there are 144 stars where the minutes are either 15" or 45’, clearly indicating a
difference in the graduation of the instruments.

- It is not, however, at all clear from Ptolemy’s description how his instru-
ments were used, and 1t 1s needless to inquire very closely into that question, if
the views of Delambre, Peters, and the writer are substantiated, that the cata-
logue is that of Hipparchus transmitted to us by Ptolemy. Dr. Peters made some
calculations of the position of stars for B. C, 200, rather before the time of Hip-
parchus, but quite incomplete. An Catalogue III will be found the whole catalogue
reduced to the epoch of Hipparchus B. C. 130, by deducting 2° 40" from Ptolemy’s
longitudes, being the difference which Ptolemy states he found between the longi-
tudes of Hipparchus and those of his time, and leaving the latitudes unaltered.
The catalogue thus reduced is compared with modern observations computed for
the epoch of Hipparchus, and a subsidiary table (Table I) is added, showing the
average errors in the longitudes for the two epochs A. D. 100 and B. C. 130. In
thé construction of this table stars of very uncertain identification and those with
large errors in longitude or latitude are omitted. Notwithstanding Prolemy’s
statement that he “observed as many stars as it was possible to perceive, even to
the sixth magnitude,” it will be seen that the above evidence confirms the theory that
the catalogue 1s1n all probability that of Hipparchus reduced by the addition of a
constant to the longitudes, and retaining his original latitudes. The descriptions
of the stars were probably amended by Ptolemy.

Reference has been made to Dr. Peters’ early paper on the errors of Ptolemy’s
catalogue, and to the results which he derived from the printed editions of the
Almagest. As many of the figures differ from the finally adopted catalogue now
submitted, a new table of the mean errors of zodiacal stars has been made (Table II),
and for comparison is appended the mean errors of the same stars for the epoch of
Hipparchus B. C. 130 (Table ITI). It will be seen that all the inferences drawn
by Dr. Peters in his original paper are not affected. The comparison of the longi-
tudes of zodiacal stars only for A. D. 100 shows a mean error of +34".9, equivalent
to 42 years, making the true epoch of Ptolemy’s Catalogue A. D. 58, which is not
very dissimilar to A. D. 63 adopted by Bode. The year A. D. 58 is 187 years after
the epoch of Hipparchus, which gives a difference of precession of 2° 36', agreeing
slosely with the difference 2° 40" which Ptolemy states he found between the longi-
tudes of Hipparchus and those of his time. It is clear that his correction to Hip-
parchus could not represent observed positions in A. D. 138, and the conclusion
is obviously in support of the view that the catalogue is simply that of Hipparchus
modified by a constant added to the longitudes.
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TasrLe I.—Compari ;

E L.—Comparison of the average ¢ ;

Catl ; ge errors of the longitudes tn P .

Ea{:ah:iﬁ;‘f fff,i,f;e ‘ﬁiﬂtmwf epoch A. D. roo, and If;f rrr;rs I;" Jl:jiﬂiﬂn}"j
gitudes —2° 40’ for the epoch of Hipparchus B. C. r30. ey 2

. ',\‘ | ] Longicude, | .
Constellation. | -Yo-of|. Mean [ average error. | Error X cos. lat.
| stars. | latirude. | : I ‘
R A.D.too. B.C.1z0. U
— | R i 1co. B {_.I{'D.! A.D.100. | B.C. 130. [
1P, | - |
Ursa Minor. . ....... g | -+ qa, .:. . . g 5 r : , |
Ursa Major. . .. .. 2 | 72 33 87.0 | 88.5 26.0 | °F af = i
Draco.......... ol 3T i;g ig R - 39.0 st
e i _ : 143. Ty s as-f
%ngf;fsf.:jjﬁ”ﬁ ZZZ 131 1667 s | 273 6.0
Fumn:l Bur{:a[is.-..j: Hs; ; iié .I.g %'4 j5.0 41.1 -I.E:? '
| 1 ! s | - e, - i I
S AR TR AT CUN R
oo | 158 20 | 0. .
| Casslopeia.. .. ... T 57 8 23:3 20.0 12 6 J:-E :
| Perseus............. o | ++% 7 67.8 39-1 Jr'." *I-g i
s 27 42504 | 43.3 0 18. o2 oL
4] | PR 4 J 9.2
Ophiuchus o iﬂ T18 35 33.2 11.0 _31.: 16.4
Serpens. . .. .......-. L +14 11 | 57.0 | 27.7 203 fo- 4
S:lgitt:l,-._:: """"" | 4 +f+ 36 56.3 36.0 fé’i 2,_-5
."jlq.llil:l.....f-...::::l? l?" +Jg 36 1 534 34.0 ‘ir:; EE"'T
Delphinus............ 8 T2620 | 57.5 36.1 E 26.4
Equuleus........ | 5 3045 | 27.2 ) 21.2 23 -:;- ' JEJ
Peatitesssseses ool 29 | ﬁ:’: 2 | 495 | a0 37.3 | 120
f‘in_dmme:]a.-....._,f ;3 +":I" f | 3%'9 9.0 32.5 | I:'?
[riangulum. ........ |1 _1_%3 ;: [ fq";" ' :‘3-? 22.2 | 1;;
' | A= 7-7 | 17.2 | G =
Zodiacal. | 335 ' ; : i
Aries. ..o L !M'Eﬂ“ 56.63 i?ﬂeun 22 .87
Taurus. . .... :'; +532 | 20.9 I4.4 .
| Gemini. ..ovvrennnn ig . T4 I 30.8 21.5 ! |
Cancer..............| 11 e L el 1C.2 |
Leo. ..o, 31 ! +“ © | 4.4 22.4 |
Viteo. o ooeorerrrnnnd 27 THA 49 18.0 ,
Libra,...o.oooveenn. LB g | e i
Scurpius ............ 24 ; _[ EJ 46.9 ! 19.0 |
Sagittarius. ......... e _E" B +’1_5~1 | 17.7 | [
Capricornus......... - _ 43 R 17.0 | 1
Aquarius............ 42 _ _l_l,} i [9.3 25.3 | '
Pisces. . ..... - R 4.1 | |
| St 33 +439 | 260 | 14.3 | |
C Sonthern. ! ; l
tus..... !
D?lr:lrf !2 —18 16 | 16.0 | 20.9
- :_[,q' ‘!‘é - 26.3 25.6 !
Lepus.............. i T4 2% 15.7 j0.0 |
Canis Major......... 2y -‘Jg . : - %9 |
| Canis Minor......... 2 _'Ih 2 ¢ 39571 353 | |
Argo Navis.......... a0 T4 3.5 8.3 ;
H}'dru..-......._.:. 2 —34 124 59.5 1 35.2
Crater......... . '; 20 23 | 40.8 | 16.1 .
Corviis. ............. 7 | _:E,E 394 | IL.3
Centaurus. .......... ! ::JT_ | —a 29 ! 2.4 | I3.0 |
Lupus.............. [ 23| *?5-3 38.6 ;
ATB . i pviessaiiesses i 01:‘:. - | s *9-3 I
Corona Australis. .. .. 13 B, | ---------------- |
Piscis Austrinus......| 11 _ / _3'_ 47.0 1.2 |
| I'I-:] 21 !I 21.5 IG"'I'
q..l.,'-_?‘h-:;-;.-_:—-_;-.--;.:‘--‘;r._. o :___ — -~
e T . Sl --_.--H-—"—-—-_.... . = "l"'""'"--l-.-.._.._..
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errors of Ptolemy’s lo

ngitudes from

* TapsLE 11.—Zodiacal stars. Mean
comparison with modern observations reduced to A. D. 100.
i 1 . '
) Longitude, |No.of] Sums. _hI"-'Ic:m value. a4
y Prolemy. |stars.| a7 Ab | Al Ab |1
E e o ' | ' | ' . r ’
: . O 20 IE +318 | —137 | 4+22.7| — 9.8 —12.2
: 20— 40 1 4446 | — 85 | +27.9 | T 53| 7.0
40— 60 11 | 4277 | +154  +25.2 +14.0| — 9.7
6o- 8o 1o | +257 | +168 | +25.7 +16.81 — 9.2
So-100 | 10 | +427 |+ 96 +42.7 + 9.6 + 7.8
oo-120 | 9 | +336 | +125 +37.3 | +13.9 | T 2-4
! 120-140 | 13 | -+3566 | +257 +43.5 | +19.7 | T 8.6
A Igg—_: |11 | 481 | +240 T43.7 +21.8 | + 8.8
160-180 9 | 4499 |+ 71 354 | T 7.9 | +20.5
180—200 § | +386 ) T 44 +48.2 |+ 5.5 | +13.3
- 200-220 14 | +608 | — 69 +43.gg — 49|+ 8.5
220-240 13 | 4619 | —251 ta7.6 | —19.3 | T12.7
240260 13 | +3546 | —108 +42.0| — 8.3 + 7.1
260-280 | 11 | -+a32|—1s1 +39.2 —13.7 | + 4-3
280300 | 14 | +237 | —168 ] +16.9 | —12.0 | —18.0
300-320 20 | +608 | —444 | T3O0-4| —22-2 | — 4.5
320-340 15 | +433 | —278 | +28.8 | —18.5 | — 6.1
340~ O 7 | TI44 l —66 | t20.6 | — 9.4 | —14.3
| 218 : +?E-m| l +7620 li
] '. l LT +34.9
218 i
. 'E;* TasLg 111.—Mean errors of Ptolemy’s longitudes —2° 40’ from comparison
f —t cvith modern observations reduced to B. C. 130.
Longitude, | : *Sums ' Mean value.
Prolemy | Ii?" gf;— S B— Al—4'.6.
2% 40, |5 oAl | Ab oA | B
o -] | | [ ' I r ’ ’
| o- 20 | 14 | —102 | — 91 — 7.3 — 6.5 | —1L.
' 20— 40 16 |I-3.|.|-—-m3|1-1,1!—ﬁ.i —ﬁ.g
gg: 1 | — 52| +146 | — 4.7 | +13.3| — 93
go 10 | — 43| +14t;:-] — 4.3 ! +14.9 | — 8.9
fo-to0 | 10 | 127 |+ 8ol 412.7] 4+ 8.0 + 8.1
100-120 | 9 ;+Gﬁ:+mﬁf+?.3:+:1.3l+z,?
120-140 | 13 | 163 1245 ti12.5 | +18.8| + 7.9
140-160 | 11 | T130 +240 | +13.6 | +21.8] + g.0
u 1bo-180 g | 228 4+ =6 | +235.3| 4+ B.q4| +20.7
18c-200 8 | 127 |+ 51_+:5.gj+ﬁ.5;+1:,3
200~220 14 | +160| — 50| FIL.41 — 3.6 | + 6.8
220-2 13 | 4239 | —225 | +18.4) —17.3 | 413.8
- 240~2 13 | +145 —91;+i1.:i-?.o’i+6.5
260-280 11 +110 | —134 | +10.0 | —12.2  + 5.4
280-300 14  —183 - —134 | —13.0 | —11.0 | —17.6
" 300320 20 | + 3| — 430 '_+cr.1! —21.5 | — 4-5
* 320-340 | 15 | — 23 | —278 | — 1.5 —18.5 | — 6.1
' 40- © | T |~ Eﬁ_'i — 71| — 9.4 | —10.1 | —14.0
| 218 | 41015 +1015 |
| -I Y -':_. 4‘_6
. ; | 218 |
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TasLE 1V.—List of manuscripts collated.
P=Peters. K=Knobel.

e ——

— e ———— - S —

S ——

: 1 f i
No. Title. | Codices. | No. [Collaced by,
o Greek.
1| AlMmagest. . ..ooveveveerenns Codex Parisinus, Griecus. .. ......nes 2389 P.la K.
2 [+ AP inma's afennas T A 2390 5
3 . 0 saansenne i i ‘ ..... gu ............................. iggi &
....... PP B 1 - .
4 ?13 DR N [ P SR 2394 P.
A d0 ' Codex Viennwe, Grazeus. .. ...ooooveeeer 14 g
T | Codex Venitiis, Greeus. ... ... ..o oo 0 302 5
gi'“”dnm .................. e d0. 5. : e S EF G s mm e e | 303 | b
..... duc]ﬂ__l 310 i
13 L e reman e e mn o R e TP 31 L
[].ﬂ' ..................... | 'dﬂ ............................. '! J[f P-
2l B0 e wan e s N P RN Y 313 | .
l: """" ﬂ{r;l SR \"Codex Laurentianus, Grecus, E}ur. 12. i ; g
L do. ... Y | [ O L utr. 28. . 3 ,
T AT ARI BT Siot SR Ry bucss | 2| P
]E . PR B ' Codex Laurentianus, Grecus, Plut. 89. 48 | };
:? R ' Codex Vaticanus, Grecus. ............ igig | i
S P oo oo [ PP :
o o 33 ..................... do. . .o i L Wieeseaana et 1594 IE‘E
o o ' Codex Vaticanus, Reginensis, Griecus. . 9o :
E{: ----- HET B | Codex Bodleian, Selden, Gracus. ...... 5 3374 K.
i i IIIIIII ' ‘]L-ﬂ'l:rﬂ. - | p
a ! AEESE. . v o en e e ' Codex Viennz, Trapezuntius.......... 1 24 :
i; I Mml:ﬁ:':,sﬁ v h e ae e Cnde[it Laurentianus. . . ..coceenoernns| ;E- J g
R oo T . 3 -
2l g:’: B " Codex British Museum, Burney. ...... | 275 | }ﬁ
3{:_!:. R P DU | Codex British Museum, Sloane........ | 2793 4
27 10, DN | Codex Crawford. ... ....oooiioiviannn :4§-g =
2% ro o, . i ' Codex New College, Oxford........... | -EE 5
ats | r Dy e e iy e | Codex All Souls College, Oxford....... 95 :
) !l ..... | 5 _Arabic. - p
10 | | TP " Codex Laurentianus. . .........oonven 15 .
4 i Mm':‘:ft' e Codex British Museum............... L T4T5 E
1[. -"*"Ju“- ................... Codex Bodleian, P'f.:{c:ur.:I-;H.....,....,,1 3 i
o | AISAR.....onvnns i iineanen Codex India Office....oovviiaiiiinnn | -3§g 5
= ;i T |+ PP RO S f Cnd:ﬁ.’. British Museum.........coon-- | 'ii;? | 5
HE EREEE T R P PP P Y .
L SO0t OO ool AL RIS
ol S Codex Panisinus......... P il o a w e it 2 4%5 ;_ =
35 T RN L R T 34.5-} | B
-5l N 1 P e s 1T ELEEETT LY -f?ﬂl | s
B B Codex Bodleian, Pocock.............. 257 | <
Y P O T S Codex Bodleian, Huntingdon.......... 212 =
18 0 e v e eeanrsnnansns ' Codex Bodleian,-Marsh.............. 1.}3 : 5
42 | Nassir Al Din Al Tasi (Com- | British Museum, Regis............... | W) K
! pendium of Almagest). | iy Persian. : - b
44 | Ulugh Beg..:oovvvvivnnnn. | Codex Parisinus. .. ... ..cvveraiiennes | 36 t P
45 ...t [+ PP : ,,,,, gu ....................... ceaaes 4 ;?; | 3
........ Y T PR P
HeE S 33' R TR ' Codex Royal Astronomical Society.....[....... . E
| ig IIIII B0n s e r b | Codex British Museum...........---- + Igg-;; | 3
IIIIII I a m w e = om R EE i -
] e ol I S i K
' E? T T | Codex Crawford...........cooovnnn- ?ﬂg 5%
' ::2 IIIII do..... e e ' Codex Bodlelan. . ........cccoveennns | 546 | K
ol Q00 e iannaninemnns | Codex Bodleian, Marsh. .. ........... Jqﬁ S
S B0 vt amrmaneaa | Codex Bodleian, Pocock............-- | 226 | 53
; 1A A0 s e e ' Codex Bodleian, Gravius. . ........... 5! ,
i J:, '1- s n p s RhbhFy g ¢ & &5 @ ¢ == &

NOTES ON THE MANUSCRIPTS OF THE ALMAGEST.

GREEK.

[. Paris Codex 2389. This, and No. 19, Codex Vaticanus Grecus 1594, are the oldest

manuscripts of the Almagest yet discovered. Codex 2389 was probably origi-
nally in the Laurentian library at Florence, and it was bought by Catherine
de Medici, who brought it to Paris; on her death it probably came to the librarv,
now the Bibliothéque Nationale. It bears the stamp in gold of Henri IV. The
manuscripe 1s assigned to Sae. IX and is very clearly written in uncial Greek.
Halma attributed it to the seventh or eighth centuries, but Dr. Peters was not

inclined to this view. He remarks that it can not be older than the end of the
ninth century, and says further:

T - v . & — - .
Besides, it remains to be examined whether the writing is not, at least in parts,

perhaps nothing bue a copy of the older way of writing, and whether the handwriting

itself is not of a considerably later date. To be noted is the transition of the sign for

yeeow into a later cursive (minuscule) form. A curious form of delea which occurs 2 few
times was also taken into consideration.”

The manuscript of the catalogue is in two forms of uncial Greek, and has
apparently been written by two seribes.  From the commencement to the end
of the constellation Virgo, that is, to the end of Book VII of the Almagest, the
writing is in the well-recognized characteristic form of uncial Greek of the ninth
century. (Plate I1.) The contrast of light and heavy strokes and a decline in
regularity are characteristic. From the commencement of Book VIII, with the
constellation Libra, to the second star in the constellation Hydra, the writing is in
round uncials of a much”older type. It is far more regular and is beautifully
written, The letters €, ©, O, and C, which in the first part are oval, are here cir-
cular.  (Plate IIL) It is probably from the consideration of this portion of the
manuscript that Halma assigned it to the seventh or eighth centuries, as it
certainly resembles writing of an earlier period. The peculiar form of delta
noticed by Dr. Peters occurs only in this portion of the manuscript. It is appar-
ently an ancient cursive form of the delta employed as far back as the second
century. In the margin also are found a few examples of an old cursive form of
the alpha. Dr. Peters remarks upon a variant to the longitude of the twenty-

sixth star of Capricornus as if it was a small H which had been cancelled, burt it
1s really an old cursive form of the letter 5. The later form of the sign for #uwov
referred to has not been detected, though this sign is written in several varying
forms. From the third star in Hydra to the end, the writing is the same as the
first part of the catalogue. M. Omont states that “the manuscript is homogeneous
from beginning to end, and is written throughout by one scribe who varied his
writing, inasmuch as the two forms of writing referred to are intermixed in various
places, or possibly a second scribe was employed.” The highest auchorities assign
the whole manuscript to the ninth century. Variants are in many cases added
to the longitudes and latitudes of the stars, which indicate that the scribe copied
from more than one manuscript or was doubtful of the exact character. For
instance, in some cases where two readings are given of alpha and delta in the usual

1
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letters, the scribe has written in the margin an old cursive alpha as explanatory.*
. The magnitudes are given very correctly. Writing 25 em. high, 18 cm. wide.
2, Paris (::-Eilni'f.'l.' 2390. About Smc. XII.  Clearly and neatly written in small characters
with many abbreviations. Halma states that he used in his edition the Florence

manuscript 2390. There 1s no manuscript of the Almagest at Florence so
numbered. He thus describes it: “Il est au commencement du 12° siécle;

l:lj;l.l'a:.::t?r!:? trés menus; trés difficile i lire A cause du grand nombre de ligatures et
d’abréviations de I'écriture.”  The mistakes he found, which are given by Bail

show an identity with Paris 2360, and there can be lictle doubt that its i:]-.ﬂ:s‘}l'r on
as a Florence manuseript is erroneous. anaron

3. Paris Codex 2391. About Sme, XV. Complete. Neatly written.

4. Paris Codex 2302.  About Sme. XV. Incomplete. The catalogue terminates witl
_ the third star of Corona Borealis. A very bad copy. .

5. Paris Codex 2394. “Codex I":'I"il'll't:ICEUS Constantinopoli nup;rin Bibliothecam Regiam
Ellntus'. .Is codex descriptus est exemplari seculo decimo tertio exarato ufd in
illustrissima Valachize Principio Bibliotheca asservatur.” The rn;mus:n::iI tisa
copy made in 1733 for the Bibliothéque du Roi. This copy shows that the Eesemu
blance of the archetype with Grynzeus is very close. It contained all the errors
csGt'pnnt of fI}rynmus, but h:wir}g omissions, it can not be the manuscript used by
in? I:];E:;iti(} T:: ;}sa rﬁi ]tJE& latitudes of Baily’s stars 248-250, which are wanting

6. Vienna Codex 14. About Swe. XVI. Contains only the longitudes of the stars
It seems a copy of No. 14, the Laurentian Codex 59. The extreme errors seem t .
.hE the same as No. 20, the Vatican Codex Reg. go. ’

7. Venice Codex 302. About Sme. XV. In rather small minuscules, but the fisures
.nnd accents are well and accurately written. ’ :

B. Fenice :Gmfrx 303. About Sme. XIV. Writing is distinct and some variants are
written above the longitude and latitude. Some stars are omitted. The words
petfwr and é\doowr are omitted after Bootes and the magnitudes were not com-
‘pared. It seems to be more correct than No. 10. Venice Codex 3IT

9. Venice Codex 3r0. About Sme. XIV. Written in very clear and neat minuscules
The positions of the stars show much similarity to No. 12, Venice Codex 11 .

~and particularly to No. 16, Laurentian Codex 48. , o

10. Fenice Codex 3r1. Given in Zanetti’s catalogue as about Swme. XII, but in Peters’

opinion it is undt{uhtcdly later. It is suggested by Morelli that this manuscript

is a copy of Venice 313, or perhaps Venice 303. It is carelessly written, the

_;.cftj‘w:: and é\agowr being repeatedly omitted, and there is some confusion ]

11. Fenice Codex 312. Zanetti gives the date abour Sme. XII; Morelli as about Szc

. XIII. ~ The longitudes of the catalogue are those of Ptolemy increased by 1 °

It is observable that the true longitudes of Ptolemy were first written and thgn t:;n;
modified longitudes written over the first figures. Various errors in the zodiacal
signs have resulted. In examining the volume Peters discovered some corre-
spondence, dating from the year 1817, between Morelli and the Abbé Halma, from
which it appears that Halma never had in his hands the Venice Codex. which
he erroneously calls 313 instead of 312. At his request Morelli sent him as " speci-
men a comparison of the positions of the stars in Ursa Minor and Ursa Major with
Grynzus. A list of the positions where these differ is found in the original of
one of Morelli’s letters, and it is this list which Halma gives in his list nffari'an:s

(vol. 11, p. 435).

L] 1 ! | :
Photographs of the whole Catalogue in this manuseripe are deposited at the Carnegie Institution of Washington.
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12. Penice Codex 313. Attributed by Zanetti to about Szc. X, but considered by Morelli
as Swe. XI.  This important manuscript is complete for the catalogue. Some
few variants are given in the margin by the same hand. The magnitudes are
given as correctly as in any other known manuscript. See further under No. 19,
Vatican Codex 1594.

13. Laurentian Codex. Pluteus 28, 1. About Sac. XIII. - Catalogue complete, -

14. Laurentian Codex. Pluteus 28, 39. About Sze. XI. Contains only Books VII and

VIII. Catalogue gives descriptions and longitudes only, omitting the latitudes

and magnitudes; the writing is large and clear. This seems to originate from the

same source as Vienna Codex 14 and the Vatican Codex Reg. 9o, the mistakes
and omissions being the same, but the Vatican Codex contains the latitudes
and i1s complete.

15. Laurentian Codex. Pluteus 28, 47. About Swc. XIV. Badly written, and ink much
faded. Seems to have been written by a learned man who paid more attention
to the matter than to beauty of style.

16. Laurentian Codex. Pluteus 80, 48. About Sme. XI. Beaunfully writcen wich
great exactness, and with the additions of pei{wy and é\asowr to'the magmeudes.

: Much similarity between this manuscript and Codex Venetiis 310.

17. Vatican Codex 1038. Abour Smc. XII. The figures are clearly and plainly written,
but sometimes without care. The copyist seems to have written verucally, so
that the fractions are often displaced by one line. Halma (Preface, page lit)
speaks of a manuscript at the Vatican numbered 560, which contains the Alma-
gest following a manuscript of Euclid. ~As the first portion of the Vatican Codex
1038 is occupied by a manuscript of Euclid, it is probable that this 1s the manu-
script referred to as 560.

18. Vatican Codex 1046. Smc. XVI. Somewhat carelessly written. Contains the whole
Almagest, but in the catalogue the figures for the positions and magmitudes are
given only up to the thirteenth star of Draco. In 2 note the copyist complains
of the contractions and illegibility of the archetype. Hence each book terminates
with the remark Gew Xépts (God be thanked). This may perhaps be the manu-
script referred to by Halma as No. 184. (Preface, page li.)

19. Vatican Codex 1504. Swmc. IX. The most beautifully written Greek manuscript of
the Almagest thus far discovered.* (Plate IV.) This was investigated by
Heiberg in his Greek edition of the Almagest, 1898-103, and by Manitius in his
German translation of the Almagest, 1912, The manuscript is written in small
uncial characters with great regularity. Some variants are inserted in the margin.
Notes in the margin are in very early form of minuscules. The whole of the
catalogue appears to be written by one hand. The pei{wr and é\dgowy are
correctly added to the magnitudes, and, with the exception of three stars in Cetus,
agree with Codex Venetiis 313. Several errors in the longitudes and latitudes
are found equally in Venice Codex 313, indicating a common origin.

20. Vatican Codex, Reg. 9o. This codex is probably not very old, as the writer has used
many contractions (vide Nos. 6 and 14).

21. Bodleian Codex, Sclden 3374. Early Sme. XIV. A perfect copy, beautifully written,

without 1l._f:au'i:mts.
LATIN.

22. Vienna Codex 24 (Trapezuntius). A fine codex written for Matthias Corvinus, but
somewhat carelessly done, as the signs and notations of the latitudes are fre-
quently omitted. The title is “Magnz compositionis Claudii Prolom libri a

*Photographs of the whole Catalogue in this manuscript are deposited at the Carnegie Institution of Washingeon.
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24.

25.

26.

27.

28,
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Georgio Trapezuntio traducti.” It is the translation from the Greek used for the
Trapezuntius Almagest printed in 1528. The codex does not seem to be a copy
of No. 23 Codex Laurentianus 6. The date is given at the end, “Finis 17
Mareii, 1467."

Laurentian Codex 6. Translation from the Greek by Georgius Trapezuntius. This
Codex is dedicated to Pope Sixtus IV by Andreas Trapezuntius (son of the trans-
lator), which fixes the date between 1471 and 1484. It is carefully and clearly
written.

Laurentian Codex 45. About Sme. XIV. Beautfully written manuscript.  Many
variants added, some by the same hand, and others at a subsequent date. Ths,
like the three following manuscripts, is a copy of the translation from the Arabic
by Gerard of Cremona. There is a good deal of confusion in places and it
does not appear to be a very accurate copy. As is found n other copies of
Gerard of Cremona’s translation, the peifwv and e\doowr are indicated by the
letters em and el

British Museum Codex. Burney 275. Swc. XIV. Translacion from the Arabic by
Gerard of Cremona. Formerly belonged to Pope Gregory XI (1370-1378) and
was given by Clement VII to the Duc de Berri in 1387. Itisa complete copy of
the Almagest, beautifully written throughout, with handsome illuminations. The
peitwy and e\dgowy are entirely omitted from the magnitudes.

British Museum Codex, Sloane 2795. Translation from the Arabic by Gerard of Cre-
mona. * The date of this manuscript is placed by Sir Edward Maunde Thompson
as “eirca 1300, possibly earlier, buc hardly before the accession of Edward [,
1272.” It s clearly written, but wich many mistakes. The letters em and ¢! for
peitwr and e\dgowy are only in some cases appended to the magnitudes. The
manuscript is imperfect, wanting several books.

Crawford Codex. A very fine illuminated manuscript of the complete Almagest, belong-
ing to the Earl of Crawford. Smec. XV. Translation from the Arabic by Gerard
of Cremona. The original from which this manuscript was copied was evidently
difficult to decipher, for the scribe has left blank spaces for many words, sometimes
giving only the initial letters.  There is no indication as to latitcudes being north
or south. The second page begins with the following sentence not found in the
Liechtenstein Almagest: “Liber hic precepto Maimonis regis Arabum qui reg-
navit in Baldach (Baghdad) ab Alhazen filio Josephi filio Maire, Arithmetic, et
Sergio filio Elbe, cristiano, in anno XI1I et CC sectze Saracenorum (A. D. 827)
cranslatus est.”  Weidler describes a manuscript “Peirescianus ™ of Ptolemy which
has this sentence at theend.  Itisto be noted in the Crawford manuscript that the
word “stellam”’ in the original has been written “terram,” which offers an expla-
nation of Liechtenstein’s curious description of the second star in Orion; “qu
appropinquat ad terram (7 stellam) in humero Orionis.”

Nesw College, Oxford, No. 281. A very imperfect copy of Gerard of Cremona’s trans-
lation. It contains the catalogue of stars. Descriptions are given to the stars
only in the first eight constellations. The manuscript is carelessly written and
contains numerous mistakes. :

All Souls College, Oxford, No. 95. Baily quotes a reference to this manuscript by
Fabricius. It is clearly the translation of Gerard of Cremona, but the cata-
logue of stars in Books VII and VIII is omitted, and it is evident that this was
intentional, as the text follows on from Book VII, cap. 9, to Book VIII, cap. 2,
which is on the Milky Way.
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ARABIC.

- L] L] - T' - q L] - - . [ .
30. Codex Laurentianus 156. A carefully written manuscriptin Neskhi or ordinary Arabic

characters. Presumably a copy of the translation made by Al Mamon about

A. D. 827.

31. British Museum 7475 An incomplete copy of the Almagest, wanting the first six

books. Dated A. H. 615=A. D.1218. Itis written in rather cursive Arabic, not
in the Maghribi characters, but probably durnz{:d from an African manuseript;
there is a lamentable absence of diacritical points, which makes the decipher-
ment difficule. It is evidently a different translation from th,ﬂ Greek to No. 30
or No.32. Whereas in these two manuscripts the peitwy and e\aoowy are expressed

by the initials of the Arabic words J_,,.S (Kabir) and _/;E’J (Saghir) signifying

“great” and “‘small,” in British Museum 7473, the initials of the Greek words
r (Mim) and J (Lam) are given. Many of the longitudes and latitudes differ

from all other authorities.
Bodleian Arabic Almagest, Pocock 309. Dﬂ_ted A. H.L?‘gg=f’u. D. 1396'. A r".".'t:ll-
written complete copy in Neskhi or ordinary Arabic. [t compares with No. 30

in being presumably a copy of Al Mamon's translation.

33. British Museum Arabic Manuscript, Reg. 16, 4. ViIT. A compendium of the Alma-

pest by Nassir Al Din Al Tusi, commonly called “NIISSiI'*EdleLH A very
beautiful and accurately written codex n Neskhi characters. The most carefully
written Arabic manuscript yet examined. Se. XV or XVI. On the hrst page
< wricten, “This booke belonged to Sultan Ahmed ye Turkish Empr. and cost
about 100 crownes at ve frst.” The catalogue is complete, and seve_:ral resem-
blances with Bodleian Pocock 369 indicate that these two manuscripts had a
common origin, though the copy of Nassir Eddin is more accurate. From the
identity in the descriptions of the stars, the catalogue 1s taken from the transla-

cion of Al Mamon.
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TasLe V.—Errors in manuscripts.

Errors of §=6° and &'=10".

Errors of T'=3 and M=20".

Errors of A=4° and A'=15’,

Errors of €=5° and ©=g".
Errors of A=1° and A=30"

Errors of A=30° for A=4"
y Errors of A=1° and A=4°.

Stars.
Longitudes. 3, 281, 305, 354, 439, 508, 685, 716, 777, 861, 1022.
Laticudes. 1, 121, 233, 376, 436, 476, o1, 509, 513, 596, 686,
913, g8o.
Longitudes. 180, 207, 375, 448, 452, 478, 686, 849, 899, 992.
Latitudes. 42, 66, 129, 134, 154, 432, 449, 487, 572, 625, 701, 733,
748, 757, 954, 958, 1000, 1012.
Longitudes. 333.

Latitudes. 83, 86, 103, 138, 141, 395, 399, 402, 471, 645, 752, 769.
Longitudes. 19, 75, 90, 329, 341, 458, 524, 569, 570, 604, 603, 975.
Latitudes. 281, 558, 755, 810, 855.

Longitudes. 121. '

Latitudes. 766, 767, 980, 983, 994.

Longitudes. 1013, 1015.

Longitudes. 29, 155,157, 158, 234, 255;, 376, 382, 383, 402, 413, 463,
464, 465, 485, 486, 488, 495, 534, 539, 542, 544, 623,

644, 675, 682, 745, 749, 775, 782, 783, 797, 804, 829,
, 890, 912, 915, 970, 971, 983, 999, 1008, Ioz0, Ioz5.
Latitudes. 52, 71, 73, 76, 111, 166, 167, 185, :ggé 196, 212, 266,
308, 333, 357, 369, 429, 497, 534, 606, 662, 698, 715,
729, 739, 758, 759, 760, 813, 879, 897, 953, 959, 969,
g98, 1028,
LLAKKLESS = % =30 e.u_. . 2
Ji ‘,i- A —_—
C,r, = 5 =20 <,W. = =20
AL S, = g5 Hoh, - ¢
s’ s ¢ = g = A2 - 7
G, B, 888 = 2 - 40’ 0.% - 9
S A, =5 4= a5’ G.E.C= s
N N, V. =50
'
g VD =378 K ' = 20° 20

F16. 2.—Facsimiles from various manuscripts.
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THE CATALOGUE.

The longitudes, latitudes, and identifications of the stars in the following cata-
logue are almost entirely those decided on by Dr. Peters from a full consideration
of all the materials. In selecting from the different readings in the manuscripts,
he took into consideration not only the agreement with the computed position, but
also the fair accordance with the general errors in Ptolemy’s longitudes of the
particular constellation. From this it is inferred that the original observations of
the stars were made by constellations, and not indiscriminately. As has already
been mentioned, he computed from Piazzi the positions of all stars which might
possibly be those observed by Ptolemy, reduced from A. D. 1800 to A. D. 100, which
he assumed as the epoch of Ptolemy’s longitudes.

The formula employed was

FF=I—23° 307141376 cos [ tan b—ol7 sin [ tan b b =b—1316 sin [—ol7 cos !

The computed positions are corrected as far as possible for proper motion from

the following considerations:

For computing the influence of Proper Motions.
Generally _
B - _sin 7 cos 7
db=cos 17.d5—sin 7.cos dde dl o5 b o+ cos dda
where
cos b sin =sin € COS a cos b cos n=cos € cos §-+sin € sin § sin @
or
. __tosa - __cos 0 -
sin g =_ "SI € cot g=__— cot et+tana siné
cos & sin np=sin € cos [ cos & cos n=cos € cos b—sin e sin b sin [
or
sin =081 in e cot n=—22 cot e—tan I sin b
1= cosd M= cos | ‘
Put
S sin ¢ =cos 6.da S cos ¢ =db (S and ¢ from Midler’s Bradley.)
then -
Ab=S cos (n+¢) cos bAI=Ssin (n+¢)
or i .
Al= Ssin (n+¢)
cos b
For computing 5, put
m sin M =sin € sin a . . ..
m cos M=cos e } tan M=sin a tan &. (cos M always positive).
or

2 sin N=sin e sin [

tan N=sin [ tane. (cos IV alwa itivel.
n cos N =cos € } oA 5 ¥5 positry E]
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then
cos & sin p=cos [ sin €

- N+
cos b cos 1 =‘.:.‘5’-'i_:é;]-‘-‘;” %) . COS € cos 0 cos n=5{35{:~7§%—§,—- ) " COS €

If S is given in seconds for 1 century (as in Madler), Ab and A/ are desired in

minutes for the titue of n centuries before the epoch; S is to be multiplied by the

factor — 2. For example, if n=20 (which is about the time of Hipparchus), S is to
an__ 1

be multiplied by — 3= —1.
Usually 5 is between 0® and =¢o°, and may be computed simply from

i cos { .
SN =_" - Sine

cos b sin n=cos & sin €

But when cos (N4, i. ¢., cos y negative, n is between =g0° and 180°. Com-
puting (roughly) N from tan N=sin / tan e, it is easily seen, when N+5> =g0°—

which will be only for stars near the pole of the ecliptic.
The following table gives N from 10° to 10° computed with tan e=9.6376 (for

1800) :
tan N=sin [ tan ¢
! | i . .
{ | N P N { N
| . B |
e | B8 F. a a | e | o |
=0 |0 0 |= 70 |[®=22 11 |*1j0 =18 23 |
10 4 Ig g0 23 9 140 | 13 35 |
20 | 8§ 27 go | 23 28 150 | 12 1§ |
3o | I2 I3 o0 23 9 1bo | 8§ 27 |
. 40 I5 35 110 | 22 I1 170 4 19
- I8 25 | 120 20 36 180 | o0 ©
6o 20 30 !

PTOLEMY’S CATALOGUE OF STARS.
CATALOGUE 1.

The hrst column gives the number of the star in Baily’s edition of Prolemy's catalocue-
the second gives Prolemy’s number and the description of the star in Latin, the tt‘i:: being
taken from the Trapezuntius Almagest 1528, and revised from the Greek; ‘the third =ive§
the m:;:_dern name; the fourth givés the longitude in signs, degrees, and minutes: th =Lﬁ|" |
the latitude; and the sixch the magnitude. | AR

An asterisk (*) is appended to those longitudes and latitudes which differ from Baily.

Wk o e o ———

L]

No. in|
: Prolemv. Modern | |
Eﬂ.ﬂ}r. Lm} : name. Lﬂng‘ | L:Il:. | ?'l']:'lg.i
Northern Constellations. :
[ 1 I
URSA MINOR. o ' |
] . a r
I | 1. Quae est in extremitate caud:e '
A 1 AUdE, L L 1 a. I o1 - -
2, 2 81.1::: postipsamin caudaese. . ... .. .. .. 23 6. 2 ~§ | Eﬁ o1 3
3 3. Que post 1stam prope radicem caudae. ... ..., ... 22 6. . ‘10 .::E} g ﬁu L 4
4 | 4. Australis stella preeedentis lateris figure quadrilatere 16 ooe 29 40 g |4
5 5. Boreals ejusdem lateris. ... ... ... . . 21 p T -3 +g 75401 4 |
6 | 6. Australis earum quie in sequenti latere sune. ... ... T8. *1e i;. ‘73 L4
7 | 7. Borealis ejusdem lateris. ... ... ... . .. 13 .. .. 26 10 +;; ;g | 2
P Bl Clsdem latens. . ... .. e, P 2 , 2
_, INFORMATA. 5 [ I
§ 1. Australissima extra figuram in recta sequentis lateris 54..... 813 o 471 10 .. n |
| URSA MAJOR. b | |
9 | L Qux est in extremitate rictus | | |
| \ nctus. ... ... P rr e e Lo.... XM 25 20! |
1o | 2. Precedens earum quie in duobus oculis sunr. ... 2 A, B " +39 50 | 4 |
1T 3. Sequens earum......... ... .......... . 4 7 . ;3 §¢ -
12 | 4. Praecedens earum quee in fronte sunc. . 8 p . *26 10 | o S
13 3. bcqun::ns CATUML. .. 13 -:‘ *27 40 43 10 J |
14| 6 %LI:!! in extremitate priccedentis auris ese. .. .. a4d. ... 28 10 i —-ﬂ | 2
5 7 ,r:ccﬂdr:ns earum que m collo sune. . ... 47 LT o 30 22 30f S |
16 8, Sequens earum. . ........... . st b Jﬂ- : e | M
| _ e et 23 h.... 2 3 20 |
17 | 9. Borealior de duabus quee in pectore sunt. ... ... ., . :1; v J-‘.} 3 4‘-’-r e
IS | 10. Austl:nlmr Ipsarum. .. ... ., k{s] oo [? o ° | 4
Ig  11. Qu:u n genu simstrooesc. ..., ..., ... ... ’r';““- 10 o 3::, 130475
20 1 12. Borealis earum quie in anterioris extremirate pu-:ii::n o 1 03
SIMSEOLsunt. ... gt 5 30 29 2
21 | 13 Australior ipsarum. ... ... . G g 2 18 a0 | 3
- il i L R T 12x... 6 20! 28 20! 13
22 | 14 Quae _mfpr:l genu dextrumeese. . ... .. 18 e.. 3 40 36 |2
23 | 13 Quee intra genu dextrumese. ... . . 15f.. 3 -Ec- - g 3
1.! 10. Earum quie suntin quadrilatera higura, illa in dorso est j0a.... [; .i-':: i o | :I-.
25 | 17. Que de Istis in ursee latercese. ... 48 3 *az2 1 o 0 2
26 | 18, Quq:m radice candee, ... 5“” 0 Vo lﬂ 'f'l' 302
27 | 19, Iiellquq quie est 1n posterion sinistra coxa. ... ... 6y T: . E 2 ',4',{; nﬂ -
28 | 20. ll‘.’l’_:l‘_‘-l_!.!l‘.lE[:IS CATUM quie In extremitate posteriorum B ’ L
simistrt pedis sune, ... LD = | . |
29 | 21 Quee istam sequitur, . ... . T | ;i e "g 5 3
30 | 22. Qumer:tmpﬂpll:csinisrrn,._.....-.,.........-_'::::':Fr,i-.-:” .5’.}": lg ao ]E' )
31 | 23. Bme:;!mm CATUM U In extremitate posterions dexeri | + 35 15 1473 i
L Ape IS SuUnt. ... seeal B4 ... g 50 2 o %
32 | 24 Australior earum, ... | 53 & 2 10 : . 3
33 | 25. De tribus in cauda locatarum, prima post caude | R i = 93
radicem. . ........ .. .. ... .. . . | 77 ¢ 12 o3
34 | 26, Media ipsarum. ..... ... .. .. e | 795 ... 18 ]E =l g
° . : . . " P L r moa = i i :-
35 | 27. Tertia, et in ipsa extremitate caude. . .. 5 R 29 50 +§i +§ | 2
llllll . & . - J -




28
Pro ,
LEMY 8 CATALOGUE oF STar
; S.
aily. -
1 Ptolem
f y.
i North ! Modern | i :
orthern Consiellats I name, Lon | I -
P | _ g. | Lat. |M ProLemy’s C
n i _1 - ag. AT \
36 ! I. BL];EE suh e d INFORMAT.E. “'ﬂd. : 4 i-__ |__ ! E ALOGUE OF bTﬂRE‘_
37 | 2. : uda procul ' ! | . . |
38 u istam pracedit B Wt e Lo~ | | No.in | Catalogue I—continued. =
3. Australior qua inter seurior. . ............... 12 Can. Ven | @+, o ! Eu:]m:
O . v M R | r I N
39 . 4 Bucrigﬁ;rLt?D“is est. . ra.n.t?rmr_ES urse pedes et 8 Can. Ven. ... - E fﬂ 139 45 | 3 i - Peolemy. ' Modern —
40 i 5- Sﬂquem RPN W R R -t . | 0. 4I 20 3§ | ' - nam | Lon I -
1 . reliquaru R S 40 Lyncis. .... | _ f Norther . " - g Lat. " Mae
4+ 6. Praecedens iatam.ln trium obscurarum. .. ... ... . 38 Il:g“':iﬁ- “-) B Agio0d - Xp AG | 4 ’ | 1I::iﬂ"JM"I‘E‘:'"':m"“T_”‘:‘:'“tiﬂmﬂd. —_— EM'”"'
¢3 ' . I‘ ns ISEAm. ..l 10 S e 13 m | HEUE—"{; - . . _ o
7. tlane coym Pﬁt‘l‘.‘t’-‘dens ---------- IX II{?' Min.. .. 16 10 Ig 1o 4 8o i 6. Quz sub hoc cubito 1 marinned.
43, B Qye inxes ageerly e o s o '{3‘3 Lticis *5 10 | 22 45 | abs. 5 | & Ous in pectore. .. ... Aeana.tangen 26 $i A |
| ' 65 Doddh ot Gctirion amt. .. <. VIIT 5..... ' ¥22 45 | obs | Gs fgum i PECIOTE. . s | 28 ... ... M1 e s |
. minos est. . . 245 ... } T 16 * . 83 9. Austr i L1 il e N0 S U S o O .+?£|- ol
44| 1. Qua in lingua 4 . Dmaco ... 31 Lyndis . . ... Bt g 20 20 | obs. 84 | 10. Mediaailf,si;f;b“ quz in tiara sunt, . ......... 320 - z? ;“ | E‘S 30 | ;
- ) 15 est. i psarum. ........ jiv e maw- 2 . " o i
‘T-; 2. Qu:ﬂ e 20k |+22 15 | obs. 35 | 11, Borealis IBERrRHl it 5 o ovonerivans st een e ’.1-2 E. """"" W 16 20 | ﬁ; T:}{; | 473
26| 3. Cilgecon N1 O T | = 26 a0 | R B2 S 17 20| 8 Lich
. supra bealum. 24 26 40 + R O Rl L |
i‘g : g, ﬁ: T "“ﬂxﬂla.l.lfn .................. {25 P M oso ;g 30 | 4 gg’ - L grﬂ!n‘:dens tiaram FORMATJE. | Ig © :-H:'r: 0! 3 !
i * 5 . L o 2 l 2. A R
49 i 6‘ Dreal'ilfrdﬂf l.;:;:.-ll]buti R 1 | jg f .......... N 13 1 ! I? 3“:' 4_...3 | qu.lﬂns armgl o1 | Iu‘ . H ; I
. ] u e 33 | 7 Sran, e o e | prap e mmmwbRAs L _
501 7 ﬁuF;I;Hz:g ﬂ“iﬂﬂﬁscgﬁfe sunt in recta linea et in | 'R 20 27 20 | Eg :g i 88 | P BRI R oo e ame 11? 13 |+§4 g I
2 rals R : . 29 40 ey oL reced . . I 9 30 | !
I ; - e A 7 . EdEns de t ) ) i B e
B L fm i eue|nn| s AR et
" e R TR L e | 4 40| 8 . 3. ogquen de tri WS 5 se a4 | R i ' |
53 | 10. Quz in 0 A5 | 2 20 ens de tribus. DU | T 2 20 +5
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282 | . g&quens de tribus que in arundine sunt............. 8@, 6 40 39 10
283 | 3. Mediaipsarum. .......oooniiiiiiii 78 ... 5 50 39 52 5
281 | 4. Precedens de tnbus........... FACH DY s 4 40 +*3g 2 5
285 | 5. Que in extremitate yYhvpldoy Sagitt®. ............ ... Y T 3 20 |+*8 40| 5
AQUILA. .I
386 1. Quae inimedio CAPILE. . ik vin s nah By ¥ 5 710 +26 50| 4
287 | 2. Qua istam preecedit et estincollo............ ... 60 3 $30| 3y 101 3
288 | 3. Fulgens qua in occipite et vocatur P TR S 330 | 29102
28g | 4. Quie prope hanc ad septentrionem est.. ... i PR 4 40 30 O 34 |
290 | 5. g[’:ﬂfﬂdenﬂ de duabus quz sunt in humero sinstro. ... 50 ¥ % 10 31 30| 3 |
201 = 6. Quee istam sequitur. .. ........ e S T e OLP. o 3; jo| § |
2g2 7. Praecedens de duabus qua sunt in humero dextro. ... 38 u A 29 40 *26 0/ 5 |
293 | 3.811:&hancs&qui_ii;r....&........_ .......... I:HE ..... T I 10 26 40| 54
" q. Ouz sub Aquil® cauda remotior est et lacteum
i e T Ty S e S -y 2 el l A 22 10! +36 20 3
. -0 | |
; INFORMATE. | ! r
295 1. Pracedens de duabus qua sunt ab australi capitisparte: 559.:...1 © 3 40| +21 40 3 |
206 | 2. Quae istam SEqUITUL, ..o oovrneni oo v e s %1 S E 50 19 IE 3
297 | 3. Que ab austro et africo dextn aquile humeriest .... 306..... A26 o) 125 43 _
298 4. Que a meridie hujusest. ...............0oooenn e S 28 10 E 20 E 3 f
299 | 5. Quee australior hac adhucest........ Ry L 29 40 +I§ 3;3 5
joo | 6. Qua cunctas preeedit. v i e T . 20 10 18 1 3 I
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L ! | . No.in . Modern |
~No.in Prolemy. ' I'rrll;ulmeern | Long. | Lat. |[Mag. ‘Baily. Prolemy. " name. | Long
HEIIFi- _i o ) i ) = i : — .. e < | —_—

. C llat !'LT*—- tinued | : i | - | Northern Constellations—continued. !
Northern Conste ; :US continued. ! _ , o | E | O Y . TIEL
e ) | | fedia IPSATUM . « - . - -« oot T T
jo1 | 1. Precedens de tribus qu in cauda sunt. ... ppid i [T ara a0} 34 I L e b A LRt
gg; ; Eﬂ;i::i:l?-;rdl‘;g;:lﬁs ki SRR ST i | ;; ‘ 18 i.;, 13 45 443 | 3;9 ! Ig. E'um supradpecil;xn:r;lnmtrum (o e o BB Sk B gz TePtrs :?
B D iy ey T R AR P Sl g ! ; _ 3o 16, Uue in pede . 1 &L .
j04 | & ﬁus{:ral:ts Eimﬂ‘lljililéﬁw“t in antecedente hmllel quad- | 68.. . ... " 1830 32 0| 34 351 | 17. Australior hac... ... o g st=v Pers. 13
Br;:e?i?[::‘ ;n':];}:eﬁenn:a.l;l;;:::l:l; S Wi apet gu.. .. ... | 20 10! *33 20| 34 | - 352 | 18, E-:rreahlﬂr duarum quae sunt in poplite sinistro_ . . . S0v... ... o1
6| 6 R L e IS T o P LA E e i i e w1
: lis SOMUEDEIE LAEETIE. . o\« o5 e wigsins o vibls 3dis = - 1 : 33 4 | a1. Rorealior duarum duse Sunt in SVImare. | ... .0oesotag X 5w |
ggg E Eﬁi:allfs dgtnhus quz sunt inter caudam et rhombum. SET TN I J7 30 3015 g : :3;5& i ;: Eﬁ?:?;?l?;rd:[lfs;lr!rmq. u‘j':_ sum: mﬁ"’ [m“E R ‘;2 : _____ ! ii
309 | 9. Prazcedens de duabus reliquis borealibus............ | g g ;g jﬁ +§: ;g: o] 32? | 25 Exrerior precedenaque de tribus qus sunt in extpeme) !
- s i Reliqua de ipsisgt sequens,, ... - 420 e ' 5 , : | itate manus dextr®. ... ... ... .. ... AN O T H oIl
EQUULEUS. _ b _ I,E; U NG B R TRIANGULUM,
5 Pruzc?d:;rsnigz;imrquxsunt1n~:‘1pItE m;! 38 ol in!nhs. . 3§3 | 1. Quain vertice trﬁangdlﬂﬁt TP :E ...... T [;,
jiz |z % ]& ns dusrum quz in ore sunt. R N Ak g mlg 25 30 obs. | ) 339 2 Precedens de tribus qua sunt in basi. ... ... ... . g g...... : *IE;
3551 | 3§ SRRCCRS v Baaakeg s S R = e 27 4 ,_|_ 5! obt d ;360 | .3. Mediaipsarum. .. ..............oo B 1
314 | 4 Quee ipsam sequitur................ . . 361 |. 4. Sequensdetnbus.............. ... ... RO S + X, IR S { .
PEGASUS. _ . L
3135 I1+ Qua in umbilico est et communis cum capite ' ; | Zodiacal Constellations. |
Andromedz®, . . .....oooco i Eg 21aAnd. X 17 :-ﬂ| ']'?'E' 33 i_g | ARIES. |
6| 2. Qu: in lumbis et extremitate penne. . AT - SRR . 12 10 =N _ ; e e o s | o
gi? 3 %um in humero dextro et in ipsa pedu. radice. . s 53 B 2 It::f 31 023 | ¢ - 32; ;_ ; Sl?;ﬂtzﬁ?:;;ﬂ;'m El“*fh”ﬂt “‘L‘-*l'"“ R I &’ ______ | r ?
318 | 4~ Qua in occipite et humero ai. . e sub ala E’-,i : """" f.; zi ;ﬁ ;? ';E 3;3 I | 154 i 3: Hu}'ealmr duarumrqlﬁé in fctu sunt. . IT e ¥
3 ;g g- Eﬂﬁiﬁr‘ilﬁﬁrmﬂ‘f?r‘*l”_“_"_ “‘ _‘_“I‘Pf‘ff."_“_ f _“_f‘j B0 5 el 23 ol 4 | 33@ | 4 ﬁust{aljurlllpsal;:um PR ERTERTTITION zg .:al ...... 1 é.
s21 | 7. Borealior duarum que in genu dextro sunt. ... .. 4 oo N Sk b 14 | R Rt e ke
§a8 ) O, AUSTEAHOT IDSATU. . .- . ... oo bt T ig ?{E ? 33 i | ;68 o guzﬂ in radice caud®. ... ... .. ... .. ... ... . J48e. i, 21
323 | Ig‘ ;T,,:Egiief:sgﬁréum Propingquarum qu:e in pectore sunt. E “, i - 2 13 ol 1 | 169 g, hf;eci:edﬁns d%mbus que In < auda sunt. .. ... o 5£ d .. 23
L BB ¢ e T R T S | SR Sng e i 370 | 9. Mediadetobus....... ... .. ... .. ... ..., 1 E Y
arum quz in collo sunc. .| 42 §....... .18 50 18 of 3 | § . tan .
32 | 1. Fomceens duarum propingsarin qum i colo snc. b il S R S el B
327 | 13. Australior duarum qua n juba sunt... ..o 50p. ... .., il ;gi :g g 5 372 | 15 Que in posteriore parte cruris est.. ... ... ... ... {i% z;: ]_ 19
......... Y AT L] 1 . 5k : [
328 | 14. Borealior ipsarum...........ccooooisin s 19 N ‘ & ol - 373 | 12. Quasubpoplite. ... ... ..o L 18
120 E Eﬂﬁilﬁgrd:;:;;?umnfruPlnqtnrum quse In capite sunt. ;Si ....... g zg! :6 "’E_E i 374 | 13, Quz in extremitate posterioris pedis.... ... .......| 87 u Ceti. . 13
2a0 C AUEEFAlIOT IDSATUITI . .~ - -« vt v b a e e e s b A e . DEo0AEd 0 : i |
‘;-_::1 17, (s in FICts 8. & ... e SRPR Be....... 5 -g! 1: ig| 3_; ' INFORMAT . '
332 | 18, Quae in dextrt;;?!?r-” """"""""""""""" | fr NS o L; EL 13 ; 1_3 375 1. Quz sup? caput est :]L:]:lm Hipparchus in Lﬂ“[t} :Ingr TR Rt T 10
333 | 19. Quae in genu sinistro. ..o A S .. A i f 6 ' 2. Sequens fulgentiorque de quatuor que supra lumbos
334 | 20, Qua in talosinistro. ... ... ... oo L EE O AT ¢ 1890 g0 500 43 | ‘ : 37 Eunt IIIII E IIIII ‘1 IIIII q ....... q pr THmRe 16t 3
' ANDROMEDA. _ i ' 377 * 3. Borealior religuarum trium minusque splend datum. .| 39........ 21
- s | = P 3 - B! 4. Mediadetnbus..._............ccc..o0oa A TR [
z R T o o R SR e LN GO I T O TR e | H 25 20| +24 300 3 | 37 1 e |
%g% .I?, ::; :ﬁ ;:}1':1_::1:1[::: P o P e e R fE e bl v TG e a] o 4 379 5 Australisipsarum. .. ..... ... . oo . 3 P i 19
337 . 3. Quzz in humero SINIStro. . . .. § e A AR ' 3? PR Ay 13; Ei g 4 _. . I TAURLUS.
338 t %ustr?hg g toibos quﬂz PO ST ERIPDRE: . -_ ii g gi ﬁ gj 30 1 f 3% 1. Borealis de quatuor que sunt in abscissione ... gtz X T 26
gig ; é qh,'fergralgz ]t[:'fgssi.m ik ? A 270 . .0 . 23 f.'il 220 5§ | ;gl ; Sszﬂquﬂﬂtﬁ lps:ﬂmc quu“ur """"""""""""""" 4; S *zi
| T P L L TN e e e T i ; ; 2 . Luze 1stam AP - SENPE FR BE- X . 3
341 | 7. Australis de tnibus qua sunt in extremitate manus i VPP B 383 | 4 Australissima @€ quatiior, . .......... ... bis.i, g Lass Ry %
| g 1I1d§xt1jze . S U A . A L RETY R S .p::| 2 o 4 ' 384 5. Quee istas sequitur et est in dextra sc apula. . ........l30e..... - 29
11; 9: E:}Erel:iallfspfl:r:nhus ........... - g & Il:I! 44 O 3 I | 3%: b. ﬂu&:_mpentmde ......................... R T . ¥ o3
:3;44 10. Que in brachio sinistro. R gty o S R e | g §75i i 4 24 10 1? 3o 4 ! 38 | % %3$ :E E:{’Dudﬂ;ﬁ;ﬂ -------------------------- X ;lg Hhoies X
345 (I, Luxe in cubito Siﬂlstrﬂ.-.-..__. R TR I 381? ------ £ 25 11-":'| . 50| -:]'- 38% | . Qum i Slnmn—'ﬂ' """"""""""""""""""" gg,-rj v
346 | 12. Australior de tribus quic sunt supra cingulum. .. ....| 43 B A3 5 I+ 15 200 3 3 9- S P .
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Catalogue I—continued.
i Modern |
No.in Ptolemy. name. | Long. Lat. |[Mag
Bﬂll‘jﬂ - ! B B B
Zodiacal Constellations—continued.
TAURUS—continued. e o ¢
389 | 10. Qua in cubito sinistro. . ........... e s | B8d...... Y13 ol|=13 Of 4
390 | 11. De Hvades, sic enim vocantur qua in facie sunt, ea | )
que in nanibus. .. ...l 34T g o 545|374
301 | 12. Qua inter hanc et borealem oculumest.......... ... 61 gl ..... 10 20 15| 3—4 |
: : i J i s
392 | 13. Quz inter istam et australem oculum........... { T N0 } 10 50 | 5 50 3 4
393 | 14. Fulgens de Hyades, et est in oculo australi subrufa. .. 87a ..... 240 510 1
394 | 15. Reliqua quz est in oculo boreali. . ........ ... 74 € tirso) 3 o 1—4
395 | 16. Que est in radice australis cornu et in aure. ... Sy R S *1710) 4 of 4
396 | 17. Australior guarum quz sunt in cornu australi. ... ... j 123 -E:_a - i 20 ﬂg | 5 32 E
107 1 20 3
18. Borealior ipsarum................. crnaaacanoo 8 e s LI 3
ggg 19. YJux est in extremitate cornu il:uﬁtl':l].lﬁ, c e 1298 ...... ﬂj: 40 | *.-z 3{3 L3
399 m‘%ua&estinradice::nrnuhn:-realgs........-....,..._-. G4 T 1540 "0 15 4
400 | 21. Quz est in extremitate borealis cornu, eademque in ) | )
? dextro pede Aurigee. . ... e 11z28...... 25 40 l—!— 5 of 3
: alior duarum propinguarum qu®E sunt in aure |
4ot 22 Hﬂhrng:tali .......... p - p q ........................ bgut.... .. | 12 © 0 30| 3
402 | 23. Australior ipsarum.............. o enn BOUDEOE e . 65k FETReE |11 40| ©15] 5
403 | 24. Przcedens guarum parvarum quz in collo sunt. . .. .. 374, - 7 0 | [0 40 g
404 | 25. Qua ipsam sequitur......... e e 30 w? 9 o =1 o
405 | 26. Australior :i?tectdﬂntns lateris quadrilatere figurze w 5 ol ¢ ol s
uz in collo est......... B L7 ZXF ] .
406 | 27. Buqrealiur antecedentis lateris. ............... .o | g2, . ; 8 30 7 10| 3§
407 | 28. Australior sequentis latens. . ... L 59 X......| (12 O 3 0|5
408 | 29. Borealior sequentis latens. ... ... [ R B2 ... |11 40 5 o| §
409 | 30. Borealis terminus antecedentis Pleiadum latens. ... . 19 Taygetal 210 430 5
410 ' 31. Australis terminus antecedentis Jatens.............. 23 I\“Iﬂmpt‘.; 2 30 340 3
411 | 32. Sequens et angustissimus Pleiadum rerminus......... C27Adas...| 340 340 5
412 | 33. Exterior et parva Pleiadum a septentrione. ... | I11 170... 3 40 i+ T o 4
INFORMATE. | ! |
413 | 1. Quae sub pede dextro est et scapula. .. ......... ... {1+ TP :l‘T‘ 25 o' —17 30 4
414 | 2. %mﬂcedens de tribus que supra cornu australe. . ... .. 102 L .vnnoe | g2 o 2 0 5
415 | 3. Mediadetribus. .. ... 109 M ... ; zg o ‘ ; 43 [
416 | 4. Sequens IPSArumM...........coocoiiionoos e | 1140 26 o [
417 | 5. Borealior de duabus qua sunt sub extremitate cornu | ) e | el
australis. .. ..o S ¥ 1: TONR 2 | 20 5
418 | 6. Australior ipsarum...... ... R 129 ivn.--- 9 o 749 3
419 | 7. Pracedens LE:quinqm: quz sub cornu boreali sequuntur® 121........ 2o + 040 5
420 | 8, Quae istam SEQUITUT. . . ... ... ooonriiiiiii o | 125........ 29 0 1 o 5
421 | 9. Que istam adhuc sequitur.......... e L 132..... .. X 1 0 120 §
422 | 10. Borealior reliquarum duarum sequentium. .......... A - TP 2 20 320 §
423 | 11. Australior ipsarum. ... ... 130 e v v e 3 20 |+ 1 15 §
GEMINTI. | |
: : i . .
424 | 1. Qua est in capite precedentis Geminorum. . ........  bhe i w23 20 |+ % 40| 2
425 | 2. Qua est in capite sequentis Geminorum, subrufa. ... 783 26 40 15, 2
426 | 3. Qua est in sinistro precedentis Geminorum cubito...| 348 ..... . 16 go | 1O o 4
427 | 4 Qua in eodem b‘racﬁiu....;....._.l ................. 4b 7 18 40| 720 4
428 | 5. Que ipsam sequitur et est in occipite. ... ... LbguoE: 6ov...... 22 0} 5§30 ¢
429 | 6. Que istam sequitur et est in dextro humero e usdem.., Gguv...... 24 © | 4350 4
430 | 7. Qua in humero sequenti sequentis Geminorum. ... | 77k | 26 40 2:40 | 4
431 | 8. Qua in dextro latere antecedentis Geminorum. . ..... 3TA...... | 21 40| 240 5
432 | 9. Quz in sinistro latere sequentis Geminorum. . ....... 1 S 23 10 o020 3
433 | 10. Quz in sinistro genu precedentis Geminorum........ 27 ¢ 13 o+ 130 3
| | 1
! — - _

g
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- ’
No.in .
Baily. Ptolemy. i hz{;:j;;f] Long. Lat. |Mag.
| Lodiacal Constellations—continued. !
! GEMINI—continued. . o s s
434 | 11, Quae sub sinistro genu sequentis Geminorum. .. ... .| 43¢&.... .. | X*18 10| — 2 jo0| 3
435 | 12. gum in sinistra sequentis Geminorum axilla. ... .. . 558 ... .. 21 40 o 30| 3
436 | 13. Que supra dextrum poplitem gjusdem Geminorum. | 54 X ... ... *21 40, %6 o] 3
437 | 14. Quze mn extremo pede praecedentis Geminorum. . . . . 7. .. b 30 1 30 43
438 | 15. Quz hanc in eodem pede sequitur. .. ....... ... .. .. I3 fie.ion. *8 10 1 15| 4-3
439 | 16. Quz in extremitate dextri pedis precedentis Gemi- |
| norum. . . .. e R R T TR I8 w...... | 10 10 3 30| 4-3
440 | 17. Qu in extremitate sinistri pedis sequentis Geminorum.| 24 v ... . .. 1z o, 730 3
441 | 18. Quz in extremitate dextri pedis sequentis Geminorum.! 31 £ ... .. ' 14 40, —10 30| 4
, INFORMAT.E. I
442 « 1. Precedens extremitatem pedum antecedentis Gemi- | i
norum. . .... P H s E s e a s aan 505 sn o | 1H., | M 4 10, — 0 40| 4
443 | 2. Przcedens eam gque est in genu antecedentis Gemi- | '
norum et est splendida. ..... .. .. ... ... . . . | 44xAurige. 6 30| + 5 50| 4-3 |
44 | 3 %uz precedit genu sinistrum sequentis Geminorum. .| 36 4. ... .. | 15 10| — 2 15| §
445 | 4- Borealis tnum sequentium dextram sequentis Gemi- !
. norum per rectam lineam. ... _............ ... Bg........ 28 20 1 20 35
446 5. Mediadetnbus. ............ ... ... ... 8rg...... 26 20 3 20, §
447 6. Australis ipsarum et ad cubitum manus........ .. | 74 f ... | 26 o 130 3
448 | 7. Que dictas tres sequitur et est splendida...... ... | 16{Cancri] & 5 40| — 2 40| 4
- CANCER,
449 | 1. Media nubiformis convolutionis qua in pectore dicta | i |
Presepe............. ... il 4L e ... | & 10 20, +*0 40 Neb.
450 | 2. Borealior duarum przcedentium quadrilatere figurae, i
queestingebula...... ... . ... ... 0000 | 33n...... 7 40| . 1 15| 4-5
451 | 3. Australior precedentium duarum. . ... ...... ... ... 318 ..., 8 ol — 1 10| 43
452 | 4. Borealis duarum sequentium quadrilater2 quaz |
vocantur Aselli. ... . .0 43 Y ee- - 10 20] + 2 40/ 4-3
453 | 5 Australisapsarum. ... 47 b II 20, — O 10| 4=3
454 = 6. Quee in australi forfice. . ... ... 0 L 65a....., 16 30 5 30| 4
435 i 7- Qua in boreali forfice.................... ... .. . .. 48 ¢ ... ! B zo| +11 50| 4
456 | 8. Qua in posteniore pede boreali...... ... . .. ... .. IO . ..... 2 40 1 o 5
457 | 9. Que in posteriore pede austral, .. ... a7 gl 7 10|—*10 30| 43
| INFORMAT.E.
438 ! 1. Quar super cubitum australis forficis est, .. ... ... ... {gi :;: }@*15 40 — 2 20| 45§
459 | 2. Quz= sequitur extremitatem australis forficis. . ... ..., 76k ...... 21 10 5 40| 45
460 3. Precedens duarum sequentium qua sunt super |
. nebulam. ... .. ... ... L bgy...... 14 o +* 15| 5
461 I 4. SeqUEns IPSACUM. . ... ouuu i e TTE. ... 17 of *4s50| s
| LEO. "
462 | 1. Quee in extremitate naris..........................0 1&..... @ 18 20/ +10 0| 4
463 | 2. Quae in apertione oris. .. ................ ... ... 4h.. ... 21 10 7 30| 4
464 | 3. Borealior duarum que sunt in capite. . ....... . ... 24 pe ... 24 200 12 o| 3
465 | 4 Australioripsarum. ... L 176 ...... 24 10 9 30| 3-2
466 | 5. Borealis de tnbus quz in collo sunt. . ..... ... .. .. .. 16F...... | £ o110 II o 3
4671 6. Sequens et media IZ[IIE trabus... ... .. L 4T ..., | 2 10 8 j0] 2
468 | 7. Austrabsipsarum....... ..., ... . ... ..... ... ... 30%0...... o 40 430 3 |
465 = 8. %ua& est in corde et vocatur Regulus. . ..... .. . . jZa...... 2 30 o010 I
470 | 9. Australior 1psa et est quasi in pectore............... 3TA...... 3 30| — 1 50| 4
471 | 10. Parum antecedens illam qui in corde est. . ... ... ... 2T M ... | o o o 15| 5
|
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472 | 11. Que in genu dextro. ........ ... R
473 | 12. Quz in anteriore -:l_eagtr:r vola .. ... ... . ...
474 | 13. Quz in anteriore simistre vola. ... ... ... ...
475 | 14. Quze n genu simistro . . ... .. R
476 | 15. Que in axilla sinistra. . ....... ... . ... .. S
477 | 16. Precedens de tribus quz suntin ventre. . ... ...
478 | 17. Borealis reliquarum et sequentium duarum. .
479 | 18. Australior ifsarum .....................
480 | 19. Precedens de duabus qua sunt in lumbis. ..
481 | 20. Sequeéns ipsarum.. .. ...
::; 21. Boreahor duarum quz sunt in vertebrns. ... .
484 | 22. Australipripsarum.. . ..
485 | 23. Qua in ‘%Dsttriﬂrﬂum cruntbus. . ....... ... ... _
486 | 24. Que in posterioribus pophoibus. ... .
487 | 25. Australior hac et quasiin cubinis, R
488 | 26. Qua in posterioribus vohs. ... .. L
27. Quz in extremitate caude . . . .
_ INFORMAT.E.
489 | 1. Priecedens de duabus quee sunt super scapulam
49? | 2. EEquens ipsarym .............................
49 3. Borealis de tnbus, quee sunt sub latere. ... ... . :
492 4 Mediadpsarum. .. .. :
493 5. Australis ipsarum. .. .o L oo :
494 | &, Borealissimum convolutionis nubilosz qua Coma
Berenices vocatur, et est inter extrema Leonis
et Ursee.. ... .. L. .
495 | = Pracedens de australibus eminentibus Comae Bere-
496 MICES . o v oo L
9. Sequens de ipsis in hgura folii edere. . ... ..
VIRGO.
497 | 1. Austrahs de duabus quz sunt in extremo craneo
Vieginis. ... ... oo
498 | 2. Borealioripsarum..... ... ... ... ... .. L.
499 | 3. Borealior de sequentibus 1psas in facie. .. ... S
;00 | 4. Australioripsarum. ... ... ... L
sof | 5. Qume estin extremitate australis ale atque sinistroe
502 | 6. Precedens de quatuor, quae sunt in ala simistra .
503 | 7. Que ipsam sequitur. ... ...
tog4 | 8. Que adhue istam sequitur. . ... ..
505 | 9. Uloma et sequens de quatuwor. . ... ... ... ..
5{:5 1 10. Qu:_r: est sub cingulu in dexero latere. ... ... ...
507 | 11. Praecedens de tribus qua in dextra boreahque ala
SUME . . oot e oo e
s08 | 12. Australis rebquarum duarum. ... .. ...
509 | 13. Borealis ipsarum et vocatur Previndemiatnx. . .
510 | 14. QQusein extremitate manussinistreet vocatur Spica
511 | 15. Quze sub cingule juxta dextrum vertebrum. . ... |
51z | 16. Borealis antecedenns larens quadnlarere hgure
| quie est in Crure sinistro. . . . Qe
515 . 17. Australis antecedenus latens. . . X ... ... ..
314 | 18, Borealior de duabus, qu® in sequenti latere sunt.
513 | 19, Austrahior latens sequentis. .. ... ... oL,
516 | 20. Qua in genu sinistro. .. ... ... ... ...

Lodiacal Constellationsr—continued.
LEG—continued.
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. Precedens de tribus quie ad rectam lineam sub sims- |

troocablto SUnt. .. ..

, Mediaipsarum . ... ..o

. Sequens IPSarum. . ... e e !
Pracedens de tribus que quasi ad rectam lineam sub |

SPlca SUNT. . .. ooovir e i
Media ipsarum et duplex.................. .. L {

|

. Sequens TTIUM. . ... uut e !

LIBEA.

. Fulgens earum qua sunt in extremitate australis

FOrRCIS . o ot e e e .

Fulgens earum quz sunt in extremitate borealis |

forficis. ... . ..oooii i :
Przcedens ipsas et obscura. ... ... ...

Quze istam in eadem forfice sequitur.. ... ...

INFORMATXE,

Antecedens de tribus borealibus quae sunt in forhce
Boreali. .. e |

. Austrahis sequentium duvarum. ... y
. Boreals ldps:irum ..............................
. Sequens

e tribus intermedus. . ... .. .. PUTE. .
Borealis reliquarum duarum precedentium. .. ... ...

Australis ipsarum. ... ... .o =

forhee australl. C . et

. Borealior duarum reliquarum sequentium. ... .. .. .. |
. Australioripsarum. ... ... L0 |

SCORPIUS.

. Borealis de tribus splendidis, quze sunt in fronte. . ...
. Media ipsarum. . .... .. !
CAustraliorde tribus. .o Lo |
. Australior adhue ista in altero pedum. .. ... ...

. Borealior duarum, quz boreahssimze splendidarum |

adheret. . . e e

. Australis ipsarum. ..o

. Pracedens de tribus splendidis, quie sunt n corpore.
8. Media ipsarum et subrufa quz vocatur Antares....
g. Sequens de tribus
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. Media de tnbus que sunt 1n syrmate.. ..., -
Australis ipsarum. .. .. ... IELLEEERRRRE
Borealis ipsarum... ... oo L PEDE 480 e v vl
W in extremitate sinistripedis atque australis. .. J100 M. .o
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Zodiacal Constellations—continued. | |
SCORPIUS—continued. I ' I o o f
555 | 10. Prazcedensduarum quz subipsis in extremo pede sunt.. ;2 ¢o....... M g 20—"610 3;
556 | T1. SeqUENs IPSATUM. ... ... \oonn e " XVIg1d..... 1040 640 3
557 | 12. Qua in primo spondilo a corpore.......... - 1}{6;13 ..... 1830 11 O 3
. . | L . !
558 | 13. Qua p::ust h:u?c‘m secuTndu s;:nndﬂu. SRLSESTEIEHT :{K‘r’l ;g? iz- :} 18 :',.r.::i 15 0| 3
529 | 14. Borealis de bimis qua 1n tertio spondilo sunt........| XVl 198 {1..1 20 o) 18 40 | 4
560 | 15. Australior de bimis. ......... e ' XVI 206 §%.., 20 10| *1Ig o 4
561 | 16. Quz deinceps In quarto spondiloest............ ... | XVI 302 4 . 23 10 19 30 3
562 | 17. Quae post ipsam In quinto sgnndiln est.... . ........ XVII'1384..] 28 10| I8 50! 3
263 | 18. Quze deinceps in sexto spondilo. ... XVII 2104 .| & o300 16 40 3
564 | 19. Quz in septimo spondilo juxta aculeum............ XVII 174%... M29 o 1510 3
565 | 20. Sequens de duabus qua in aculeo sunt............. 35 Aonnnnn 27 30, 13 20 | g
566 | 21. Pracedens ipsarum. ... ......ooooiiiiiiie s 34U 127 013 3r:-| 4
INFORMAT.Z.
. | 1 ' |
567 1. Quee aculeum sequitur et est nebulosa............. '{%Eﬁﬂi? 1“ } A 1 10 =13 15 Neb.
5$ 2 Przcedens duarum, qu& a septentrione aculei sunt. . 45d. Oph . .  Mz25 30 610 54
5 3. SEqUENS IPSATUM .. .\ ovourn e 3 Sagittarii.. *29 jo —%4 10 3
SAGITTARIUS, ' |
s70 | 1. Quain ferro sagitt@®. ... ... l10y......... A 430— 620 3
571 2. Quain capulo sinistrae manus est. ................ 198 ...... -, ! 7 40| 6130 3
t72 | 3. Quain australi parte Sagittarmest......... R | 200€ .o ! 8 ol 10350 3
573 | 4 Australior earum qua sunt in boreal parte Sagitrarii.] 22h...... .. | g o 130 3
i g i ; '
| 574 5 Borealior ipsarum et in extremitate arcus. . ........ {E} o } 6 404 2 500 4
575 | 6. Que in humero sinistro. .. ..... Ctinn Y OUD G 4T ' 1520— 3 10 3
576 | 7. Qua hanc precedit et est in sagieea. ... I 3 T 13 O . %} 50 43
i .
577 | 8. Qua in oculo est nebulosa et hina................. {g; :;- T } 15 10 4+ 0 45 Neb.
578 | g. Precedens de tribus qua sunt in capite. ........... (37800 | 1340 210 4
579 | 10. Media ipsarum. ... 1390 .. ..uuns I 17 400 1 30! 4
580 | IT. Sequens de tribus. ...... o soan: Qnannaan - WU FPruay .y Io 2 O 4
| 581 | 12. Australior de tribus, que in boreali interscapilio sunt. 43d........ ' 2120 250 §
58z | 13. Mediaipsarum. ... 44 P s | 22 20 i j0° 4
583 | 14. Borealisipsarum... ... 46 AR - 2250 30 4
¢84 | 15. Obscura quae tres ISCAS SEQUITUT. . oo oot eceen {g‘; ig_'r o } *a: 40 530 6
585 | 16. Borealior de duabus qua in australi interscapiliosunt | 61 g7........ 29 j0/ -5 50! 5
586 | 17. Australior ipsarum. .. ... ' Eﬁ_fl. ieees 2740 2 O O
gﬂfi:.{S.Quminhumcmdexrm.._.._., {E%l} *22 20/— 1 50 3§
588 | 19. Qua in cubito d&xtl.'ﬁ ............... e e | {;; e I} 24 30 250 4
589 | 20. De tribus qua sunt In scapula, que prope occiput eSt. 429 ... ... 20 © %30 3
tgo | 21. Media ipsarum et in ipsa latitudine scapulze. .. ... .. 40T ... 17 40 4 30 473
zo1 | 22. Reliqua et quasi sub axalla. . ............ .., e BT TTTEeY 16 200 6 43 3
5o i - 1 N - | i
592 | 23. Quain &nteriﬂ.l‘i mmstm;ln. .................... {%% 28 |} 17 -Ir'-'-‘*! 23 o 2 |
<07 | 24. Que in genu ejusdem pedis. ... cievin | XIX 68@.... I7 O] 1§ 0O 273
Egi ' 25. Que in anterioni dextro talo. ... | XVIII 1?:;,-! 6 40 13 O 3
| 26 Quz in crure sinistro !{}HK 330 & } 27 20 13 30 3
595 i . . SIEUBETD - 5o vee R ! XIX 333 o ‘" = J i
596 | 27. Quz in posteriore dextro cubito............ . ..., | XIX z97:. .. 26 50 —20 10 3
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SAGGITARIUS—continued. _ o s o 1
597 | 28. Precedens borealis lateris de quatuor guz sunt in , :
radice caudae. ... ...aa i s8w......| A*27 40 |— 450 35 |
598 | 29. Sequenshnre:ﬂisIateris.......-._.,...._-.._,.....,{i{:}.i ...... 28 5o 450 | 3
599 | 30. Antecedens australis lateris. .p....... ..o 1 596...... . 28 50 3 9 | 5
foo | 3I. Sequens australis lateris. .. ........ ... | 62c...... . 2940 — 630 | 3
I CAPRICORNUS. |
601 i 1. Borealis de tribus qua sunt in sequenti cornu. . ... ... { %ig """ ]- B 720+ 720 3
6oz | 2. Mediaipsarum. .. ... LB, 740 | 640 6 |
603 . 3. Australisdetribus. ... | g,ﬂl ...... ‘ = 20 s o ; -
604 4 Quee in extremitate antecedentis cornu est......... .{ ; E.g """ !} *6 o, 8 o ‘ 6
605 i 5. Australis de tribus qua sunt in rictu.. .. Ll 12e..l. 9 o| o045 6
6oh | 6. Preeedens reliquarum dvarum. ... 1oL .. 8 40 I 45 | 6
607 ‘ 7. SeqUENS IPSATUM . ... ..ot 1L p.. ! 8 so 130 6
. 6o8 | 8. Pracedens de tribus qua sunt sub oculo dextro. . ...} Fo.. | 6 10 040! §
, L .

. 609 9. Borealior duarum qua sunt in collo. .. ... ' E‘; :j """" ! 11 40 j 50 6 |
610  10. Australior earum..... ... oo 8 S T | 11 50! %o 5o ; 5 1|
611 | 11, Quae sub genu dextro. ...l Gy, ..... . 10 50— 6 30| 4
612 | 12. Quee est in genu sinistro atque flexo. ... ... .. 18 w. . | 11 4O B 40| 4
613 | 13. Quee in humero sinistro. ............. ..o 240 . 1640 T 40| 4
614 | 14. Precedens duarum contiguarum qua sunt sub ventre. 34 ... .. 20 10 6 5o | 1
615 | 15, Sequens ipsarumi. ... ... |36 6...... 20 20 6 o| g3
616 | 16. Sequens de tribus qua: sunt in medio corpore. . ... | 2B ¢.... .. i 18 40 4 15 0 3
617 17. Australior reliquarum duarum antecedentium. . ... .. d2sx..---- i 16 4o 4 0| 3
618 | 18, Borealioripsarum.... ... ... ... oo 220, .. ... 16 40 250 | 5 |
619 | 19. Antecedens duarum, qua sunt mmscapula. .. ... 238...... | 16 4o o ol 4
620 | 20. Sequens IPSATUM. .. . ... oot iaun e 120 ...... 21 © oso| 4
621 | 21. Antecedens duarum, qua sunt in spina australi. .. ... 39¢€...... 2320 4 45| 4
‘622 | 22. Sequens ipsarum............ ... ... . d43 k. 25 © 430 4

| 623 | 23. Antecedens duarum, qui sunt apud caudam. . .. 407 ... 24 50| 210 3
624 | 24. Sequens ipsatum..... ... .. e 498 ... ' 2b620|-2 o! 3 |
625 | 25. Antecedens de quatuor, qui sunt in boreali caude | i ' [

PAEE. . ... . covnnnreny CBa 3G R DA e 8 A Cogqzd. .. ' 2650+ o020 4
626 ‘ 26. Australis reliquarum trium. .. ... ... | TR 28 40 o o §
627 | 27. Mediaipsarum. ... .. ... .o 43 A 27 40 2 50| §

- 628 | 28, Borealis ipsarum...... . ... ... .. T 46t L, 28 40 |+ 4 20| 3 |
![ | AQUARIUS. i [
629 L %u:ﬂ est in capite Aquani. ... ... .. . g 25d...... | = 020 |+15 45| 3
630 2. Fulgentior duarum, qua sunt in humero dextro.. .. .. I D ‘ 62| 1II 0| 3
631 | 3. Qua sub ipsa obscunor. ... 3T oL ... | L IO, O 40| §
632 | 4 Quee in humero sinistro.......................... '228...... B2630 Bso| 3
633 | 5. Quee sub ipsa in scapula et quasi sub axilla. ... ... .. 27 E ... ! 27 20 b 15| §
634 | ©O. dequens cﬂ tribus, qu@ sunt in vestimento manus | '

. ' s v R - L ATEEEE _ 17 40 530 3 |
| 635 | 7. Media 1psarum. .. ... .. e TSN 16 10 8 o 4 |

636 | 8. Antecedensde tribus. ... 2. ..., : 14 40 8 40| 3 |
637 9. Quein cubitodextro........ ...l 48 ... 1= 930! 845 3 |

638 | 10. Borealis de tribus, qu® sunt in extremitate manus ! | |
| dextrm............. AnancacoaEaiEnmon s I §2 .. ..., 11 40 | 10 45 ¢ 3
639 | 11. Antecedens duarum reliquarum et borealium. . ...... 535 & dup.. iz o g O! 3
640 | 12. Sequens IPSarum. ... ... ..o |6z yg...... _ 13 20 |+ 8 301 3
i | | | |
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Ilj':'.‘lin Prolemy. | e,
aily. |
a }r e S - - : |
Fodiacal Constellations—continued. _
AQUARIUS—continued. | |
641 | 13 Precedens duarum conriguarum, quE sunt i dextro | s ] s ol 4
vertebro. .. .. ... .. e E‘pp : 3 :
642 | 14, Sequens IPSATUM. ... ..o | q"ftf _____ 7 3 5
643 | 15. Qua in dextro clune....... et e : : ;
614 | 16. Australis duarum quae sunt n sinistro clune. ... .. o ;% ; e I ! 4
L . - i o J
e | 17, Boreahor ipsarum.........- e ! .
EE 1%. Australior duarum qu sunt in tibia dextra. . . - ?E" i e :i j; i
647 | 19. Borealior ipsarum et est sub poplite. ... 7 RN : 5 5
643 26, Quie in posteriori sinistri Crurs parte. ..........-- | %E oesef 4 s 5
619 21, Australior duarum qua sunt in tibia sistra. . ... ..o {'ﬁ%l e i : i
620 | 22. Borealwy ipsarum ¢t est sub genu. ... E el
621 | 27. Antecedens duarum qua sunt in 1pso ague fluxu 3 o . \
’ ” =1 1 11 T I AL IR NocoO0OnOpoorpOact .-l E}J ; ..... : '
AU coe e vevm e : 63 _
3  Quze iStam eX AUSTIo SEQUItUT. ... oo oo TN 1
EE; | i; %dhuc quie istam sequitur et est post flexum....... | Hg oo, ! 1
654 | 20. Qua istam adhuc sequitur. .. ..o 5}? G 0 i
6zc | 27. Que est in flexu a meridie istius. ... oo 92X ! 4
52% | 2%. Borealior duarum quz adhuc a meridie isgus sunt. ... 3; gt 3
50 28 | A 4 4
657 | 29. Australior ipsarum..........o.ooo . { 9% ¥ . : 5
6:8 | 30. Solitaria ad meridiem istarum. . ... oo : 131;1' S 5
15;9 31. Antecedens duarum contiguarum post ipsam....-- o 00 oo 5
660 | 32. Sequens ipsarum.......... Gemaseann ETATEE 5 .:{11::-::.: o q
661 | 33. Borealis de tribus qua suntin convolutione sequenti.. {7 ys | ;
. : 2 .
662 | 34. Media detribus. .. ... R | igﬁ :1 _____ ;
. Sequens 1psarum........ pneanc- P L R ; :
ggi 3%. EEE’EE“E ({:: tribus qua deinceps similiter sunt........ g% gi : i
665 | 37- Jv‘.[cdialipsairum S e | Igri: b 4
. Australior ipsis de tnibus. .. .. R RTRE e
Eg? ?,g %mceclﬁns -:fe tribus, qué sunt in reliqua convolurione. Egﬁ c; - i
668 | 40. Australior rehquarum duarum. . ... | Sg Ef 3 H
6 1. Borealior ipsarum...... .. ens uon euagnce [P || B ey ]
G?g 12. Aque ipsius ultima et est in ore Piscis Austrinus.. . .. 79 ;usr
INFORMAT.E. | |
| ' : . urvaturam 5 |
61 | 1. Precofens de tibus, que fexum 1€ ext 2Cuio =640 <15 50 4
a : e ecaaeif el : e
672 | 2. Borealior reliquarum dugrum, ... o ?i{;:: D '_-1% )
673 | 3. Australior ipsarum. ... o
PISCES. | o b o
674 1. Quain antecedentis Piscis ore.. ... ..o éld 40 | .
675 | 2. ‘Australior duarum quae sunt in CLanG eJus........-- X E— C g
6 . Borealioripsarum... ... oo t
g;? | i Antecedens duarum gquz sunt mn dorso.. .. ... i?{j - ¢
678 | 5. Sequens ipsarum............ . 20 s0emaans 17 H
679 | 6. Antecedens duarum quie SRt In VENLTE. ... - e 3 ¢
. Sequens IPSArUM. .. ... oovuvoa o L 2 330 4
i gg? % Q'L:,:IL est in cauda Piscis ejusdem. ... . ...:I-J -:; - ; :
632 | 9. Prima post caudam in lino........ .. o | ;l g 3 °
. Seqguens ipsarum........ .- Sqeaacion paconnceotos o5l 3 |
ggi - 1? Aiﬂ:l’r:cedegs de tribus splendidis, qua deinceps sunt. . - ﬁi 4: R : | i
| 685 | 12. Media ipsarum. ... gﬁf il 4
| 686 | 13. Sequens de tribus. .. ... e 864
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Zodiacal Constellations—continued. l |
PIsCEs—continued. ' o l 5
14. Boreahor duarum parvarum, quz sub ipsis in flexu !
: SUNE. . .v o, e . Soet ... H*2220 — 2
- 15. Australior ipsarum. ... .. e . Bof.... *23 o g
. Precedens de tribus qua sunt post Hexum. .. ... .. . o8 u....| 630! 2 2
c Medwa tpsarem oo c10bv ... %28 jo | 4 4
c Sequens de tribus. ... L L L L e, T D.q,ul T 45
. Qua est in nodo linorum dvoram. ... .., | 113 adup. 2 30 | 8 3
. -Antecedens earum que sunt a nodo 1 boreali lino, .. | 110 0. 030 14
. Australis de tribus qu:e deinceps post ipsam sunt. .| 1oz 7. .., 010 +* ¢
. Media ipsarum. . ... ... . .. ... o L9y m. .. *o 20 § 20
. Boreahs de tribus et est in extremitate caude. . .. { gilp - | 030, 9
E H
. Borealior duarum qua sunt in ore piscis sequentis,, . 82 ¢ .. | 2 0| 21 45
3. Australior psarum. ... ... Lo S o837t I 40| 21 43:
. Sequens de tribus parvis quie sunt in capite. ... 68 k..., H 28 40 20
Media tpsarum. .. ... ..., .. . Ry I S 27 40 19 50 |
Antecedens de tribus. .. ... . 63 1 dup. 27 o, 20 20 |
Precedens de tribus que in australi spina, pest | |
cubitum Andromede. ... 0000 gy ¢tdup 23 40 | 14 20
- Media tpsaram . ..o ri' B zﬁ4m|*1* 0
. Sequens ipsurum ..................... e Brot X 27 40 : ]‘3jl 0
. Borealior duarum quz sunt in ventre... ... 9ov.... T 210 17 o
Austrahor wpsarum. . ... L, L B3¢ M 20 350 5 20 |
Quie est in spina sequenti juxta caudam. ... ... Hix.... T o o +I.-}h '
INFORMAT.E. . | |
. Precedens de duabus borealibus quadnlatere figure | ; |
qu eswsub Pisce antecedente . | 27 ... H 110 |— 2 40
Sequens earum. . ... 29. .. ... 215,| 2 30
Preecedens australis lateris . . JO. .. .. .| 040 | 530
Sequens australis lateris. . 33 ' 220 — § 30
Southern Constellations. i
CETUS. ;
o Quae In extremitate nans. ... 91 N....0 T 17 40 - T 45
. Sequens de tribus que sunt in rictu, et est in extrema
maxlla. oo g2 17 40 12 20
Media ipsarum et est in ore medio. |, B0 12 40 11 30
Precedens de tnbus et est in mento, - H2 1030 I4 ©
we est in supercilio et inoculo. ... ., i *10 10 | 4 10
orealior hac et est quasi in capillis. ... . fouin, , 12 40 6 20
Precedens hanc, et est quasi in juba. . ... .. | 638, | 7 20 4 10
Borealis antecedentis latenis quadrilatere hgure que | 5 |
est IN pectore. ... . o i 72 p 3 o 24 30
. Australis antecedentis latens_. . ... ... .. r LN B 320! 28 o
. Borealis sequentis latens. ... .. ... . ... ... L B3e ..., 6 40, 25 10
. Australis sequentis latens. .. ... ... LS. 7 0, 27 30
. Media de tribus quze sunt in corpore. . ... ... | 527, H22 o 25 20
Australis ip:-i.‘irum ............................... {59 . 23 © I 30 SO
Boreahis de tnbus. .. ... .. S 5;'1 V. 25 O | 0 O
Sequens duarum que sunt juxta caudam. . ... .. 458 . 19 40 | *15 20
. Antecedens ipsarum....... .. LMoL, 15 ol 15 40
. Borealis sequentis lateris igure quadrilatere. quae est | |
mm cauda. .. ... ..., o 19 II O =13 40
|
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cETUS—continued. ? o ! o 1 |
_ Australis sequentis latens. .. .......... ... 10.198....| 1040 | —I4 40 5
;;3 ig %zraa]is pr;;]cedentig lateria:' ..................... 8 © A L g 20 13 ©| 54
731 | 20. ﬁustmlihs precedentis lateris. ... ... .. i qum m' 0. 161.... g o i4 o 5—4
f us qua sunt i extremils caud®e, ! : |
| 732 | 3 Dflr;{;irf;:hﬂstql - W 4 40 g 40 | 3—4 |
| 733 ' 22. Quze in extremitate australi cauda&.“..,...._____.; 168...... 540 | —20 20 3
| I Nebul a2 in capii}:lﬂughnis est 39 A dup o | —*13 5o  Neb.|
! . Nebulosa ;
;i}t ;. S[ﬁendida?]um in humero dextro et est subrufa....| 58a...... o 17 0|12
736 uze in humero sinistro. .. ... 249 oen- o Ig 30| 21
737 2 sub istalsequitur. . ... A e e o 18 0 475
738 uz est in cubito dextro.... ... ..o S T E 20 L;. 33 E
173G | uz in brachio dextro....... e PR 7T U 20 11 3
740 | 7. Sequens et bina australis lateris ﬁﬁum quadnlatere _ y
quae est in extremitate manus dextra........... 70E...... : 3o I0 0| 4
741 E.ﬁntecedensauqtrahsl_sntens,,........,...._..,...j6;’#-.....: 6 o 31.5 g
" 742 | 9. Sequens borealis lateris. ... 72 j“: PP 7 20 3 3 °
| 743 | 10. Pracedens borealis latens. . . . .. Ccemeenaan s 6 f feees - 6 40 15 |
! 744 | 11. Pracedens de duabus qua sunt n collorobo. ...... 54x’..... I 40 345 5
| 745 | 12 gequtnsi sarum...........}:-+ ..... plaquamadﬁz G 4 20 4 15 3
| 17. Sequens de quatuor qua® sunt In scapu i
L . ’ rqectam }i;:am ............................... ! 4700 . 27 50 19 40 | E
747 | 14, Prcedens istam. .. .... acacaenanEs s s A 38 20| 20 06
| 748! %um adhue hane praecedic. .. .. ... 33l 20 20 20| 6
749 | eliqua et antecedens de quatuor .......... creeee| 3OV : 10 zg 40| 3
750 . Borealissima earum quz sunt in pelle manus simistre | 15 5% ... .. - 30 ; o 4
| 751 | 18. Secunda a borealissima. ... Ly 20 10 | 4
| 752 | 19. Tertia a borealissima. . ... | 99 zg | i{; 1 g 4
T uarta a borealissima. .................... LTS | : i* 4
‘ 754 uinta a borealissima...................on LIRS 10 | 1% 5 4
| 755 | 22. Sexta a borealissima............. ... BEETTEE 50 I5 f:} 3
756 Septima a borealissima. . .............. ....... Ny % LIRREES 50 zg £0 3
. 757 Octava a borealissima. ... ............ PR | B 20 3
258 | 25. Reliqua et australissima earum qua sunt in pelle.. | 107% ..., | 20 21 30| 3
759 | 26. Antecedens de tribus qua sunt in cingulo. ... 34é.. ... 20 24 10 | 2
760 | 27. Media ipsarum. . ... ..o | 40 e 20 3.1_ s0 | 2
761 . Sequens de tribus. ... | 50 ¢ dup.. 10 25 40 | 2
762 | 29. Quz inensiscapulo............. ..o e o 2w 50 25 50| 3
763 . Borealis de tribus conjunctis qua sunt in ensis 5{41 . 10 8 40| 4
EXETEIMUEALE . + « v v v v v vt atre e mmn oo . 4% A | . |
764 Media Ipsarum. . ..ot I{ij e 40 29 10 -4
765 | Australisdetnbus. .............. coma P NI 0 29 50
766 Sequens de duabus qu sunt sub ensis extremitate. .| 49.4d.. ... | 40 30 40
767 Pracedens ipsarum........ canara: s cmeiczcanac 36v...... 1o 30 50
768 Splendida qua est in extremitate pedis sinistri com- |
MUNIs cCum aqua. .......... feaseraeecaaiiaaa 1948... ... 50 3130
760 Borealior ipsarum supra talum in tibia........... 1 207..% ol 3015
770 Exterior sub sinistro calcaneo................... 29 ; 20 31 10
I 771 Que sub dextro et sequentigenu........ ... ... SEE TR ol —33 30
ERIDANUS. 4o Ovtons |
2 | 1. Quz post illam qua est in extremo pede Urioms in _ |
" . prhl:cipiﬁ ﬂuvi? ................... PR T W : 20 | —3I 50
773 | 2. Borealior hac in flexu juxta suram Orionis. . .. ... L 678.. 50 | —28 15"
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ERIDANUS—continued. ! o s
774 | 3. Sequens de duabus qu post istam deinceps sunt. ... 65¢...... 18 o|—29 50| 4
775 Precedens ipsarum................ .. ... ... ... 6l w...... 14 40 | 28 15| 4 |
776 Sequens duarum qua rursus deinceps sunt. . ... .. ... Y E T 13 10 | 25 50| 4 |
777 | 6. Precedens ipsarum.............. .. ... .. ... ... | 48w ...... *Io 10| 235 20| 4
778 | 7. Sequens de tribus qua post ipsam sunt. ... . ... ... . 428 ...... 6bz20| 260 of ¢
779 | B Mediaipsarum. . ... ... Joot. .. ... *s 30| *27 o 4 |
780 | g, Precedensde tribus. ... ... .. .o Ll 8ol .. ... 2 50| 2780 4 |
781 | 10. Sequens de quatuor quaz parum deinceps distant Y I | T27 o/ 3250 3 !
782 | 11. Precedens istam................ .. ... ... .. 26w, ..., | 2420 31 O 4
783 | 12. Precedens adhucistam............ ... .. ... ... _. 238 ......] 24 10| 28 50 3
784 | 13. Preecedens de quatuor. .. ........ . .. ... .. ... ... .. 8e...... 22 o 28 o 3 |
785 | I4. 5&311&:13 de quatuor qua parum deinceps distantia |
ISTAMIE . o ottt t ettt it e 13¢...... 17 1o | 25 j0| 3 ‘
236 | 15. Precedens 1stam. . ... ... ... . ... ... .. |{Ig ‘;3: ______ 14 50 | 23 50| 4 i
787 | 16. Preecedens adhucistam. ... .. .. o oo, TR 12 10 | *23 50| 3 |
788 | 17. Precedens de quatuor. .. ... ... .. o o o ool 1030 | 23 15| 1 |
789 uz in flexu fluvii est, primumque tangit pectus Ceti | 1@y ..... 51| 3210] 4 |
790 | equens istam............ E g ianaienas s 2? ..... i 550 3450 4 |
791 | 20. Precedens de tribus quae deinceps sunt. .. ..... . _. 1§ O 850 38 30| 4
792 | 20, Mediaipsarum. . ... .. ... L L. 6rt. ... 13 50| 38 10| 4
793 | 22. Sequensdetnbus. ... ... .. o oL, g9r...... 1730 39 o 4
794 | 23. Borealis antecedentis latens de quatuor qua deinceps
quasi quadrangulum facunt..... ... . .. ... .. ... 2775 . ..., 21 20 | 41 20| 4
795 | 24. Australior antecedentis latens. . ... ... . ... . ... ..., P28 21 30| 42 30| 3
796 | 25. Antecedens sequentis latenis. . .. ... .. ... ... .. .. l33eh...... 22 10 | 43 15| 4
797 | 26. Sequens hujusqlateﬂs et reliqua de quatuor.......... 367 24 40 | 43 20| 4
798 | 27. Boreal sede duabus contiguis quz ab istis ad ortum
_ distamt. . ... tsout. .. 410| 5020 4.
799 | 28. Austrilior ipsarum. . . . .. Nt ea e e e sen e - T I 5 O 31 45| 4
Boo | 29. Sequens duarum quze deinceps post flexum sunt. ... .. T RT T2810]| 3750 4
Bor | 30. Precedens ipsarum.... ... .......................] T L 25 50 | 23 10| 4
Boz | 31. Sequens de tribus quz deinceps in nonnulla distantia | ‘
LT 111 202 1750 53 o) 4
803 ' 32. Mediaipsarum. ............... ... ... ... ...... | I1I 18g v . 14 50 53 50| 4
Bo4 | 33. Precedens de tribus. .. ... .. ... o 0L EIE;EQ . IT 50| 52 O 4 |
= I |-
8035 | 34. Ultima fluvif et est splendida...................... .‘[I[ zjg}dulj} o 10 |~—53 jo| 1 |
# Eridani. . ‘
LEPUS, 5
Bo6 | 1. Borealis antecedentis latens quadrangule figure quae |
inauribus............ ... L PP B I W *19 40 |[—33 o 3
Bo7 | 2. Australis antecedentis lateris. .. ...................| 45 ..., 19 50| 36 30| 5
808 | 3. Borealis sequentis latens.. .. ... ... ... ... ... ..., doFe.a. 21 20 | 35 40| §
809 | 4. Australis sequentis latens. . ....................... 6N, 21 20 | 360 40| §
810 U IN MENTO 5T, . ..ottt o d Sm. 19 10 | 39 I§ | 43
811 I 1N extremitate anterioris simstn pedis. ... ... .. Z¢€. 16 10 | 45 15| 4-3
812 uz in medio corpore. .. ..... ... .. ... ... 1la...... 25 50 | 41 30| 3
813 Quae sub ventre.... . ..., ... .. ... L. g8...... ¥24 20| 44 20| 3
814 | 9. Borealior duarum, qua sunt in postenoribus pedibus .| 156 ... ... I O 44 O 4-3
815 | 1o. Australior ipsarum. . ... ... ... .. ... ... . ... e I3 Y, W 29 0 45 50| 4-3
B16 | 11. Quainlumbis. ... ... .. ... NN 7 I G I o o 38 20| 4-3
817 | 12. Qua in extremitate candae. . .. .. ... .. ... I (X T | 2 4o |—38 10| 43 |




ProLEmy’s CATALOGUE oF STARs. 47

46 ProLEMY’s CATALOGUE OF STars.
Catalogue I—continued. Catalogue I—continued.
(0.1 I No.in | I Mode | |
II;:;I:.H Ptolemy. :"F:Izg;&;.t‘l Long. Lat. | Mag.| ];J;l;.:'] Prolemy. namelj“ | Long. ! Lar. !Mug.
| . - . . . — p—— ——e e e n - | —— L ._._!___ — | —
Southern Constellations—continued. ! || _ ! ! Southern Constellationr—continued, ! !
CANIS MAJOR. o . . . : . ARGD NAVIS—continued. e s o
818 | 1. Qu= in ore fulgentissima est, et vocatur Sirius, et est ! . 861 | 13. Borealior earum quze sunt in foris puppis. .. ... VII 172 f Pup. @10 10— *355 30 g
| subrafa. ... ..o o So9a. ... .. X 17 40 (—39 10 1 | , _ . r d&.. .. :
819 | 2. Quemaunbus. ... .. ... R Y - 1940 33 o, 4 | | 86z | 14. Prmcedens de tribus qua desnceps sunt. . ¥ II[SE(:FPup 12 10| 38 40 3
820 3. Wuxn capite. ., ... e ia ., s BB g i 21 20 | 36 301 5 | ! o y ... |
821 | 4. Borealis duarum que sunt in collo. 23y . 2320 37435 1 . 863 | 15. Media ipsarum ... ........ ., ... oo VI 2tg ¢ Pupl 13 40 57 15] 4
822 | 5. Awstrabsipsarum...... . . 7 r o N 020! 40 ol 4 | | 86y | 16. Sequens de tribus. .. .. .. T .. VII 254 6 Pup.| 16 30 57 45| 4
| 823 6. Quainpectore. ... .. .. . .. . . R T I 2030 4240 5 | - 865 | 17. Splendida qua istas 1n foris sequitur. ... ..., VII 306 ¢ Pup. 21 10! *8 20| 2
| 824 | 7. Borealis duarum ‘quz sunt in genu dextro. . OR¥A. 16 10 41 1% s 866 | 18. Przcedens de duabus obscuris, qua sunt sub splendida. VII 253 aPup.| 18 100 60 o 5
. 825 | 8. Australior ipsarum._.. .. . e TR, 16 0 4230 3§ 367 |'19. Sequens ipsarum....... ... ... ... ooo-p Lac 3128 .} a1 o 59 20 5
826 | 9. Quz in extremitate anterioris pedis........... . 28... . 1T O 4120 * 3 868 | 20. Priecedens de duabus que sunt supra splendidam
827 | 10. Antecedens duarum qua sunt in genu sinistro. 48 14 40 46 30 3 i dictam.. ... VIII 21 #'Pup.| *23 o 56 40 3
828 | r1. Sequens ipsarum... ... .. .. .~ . - 16 10 45 50 3 869 | 21. Sequens IPSATUMm. .. .. ... .. R Desba i e - VIIT 35 A*Pup.| 24 20 57 40| 3
829 | 12. Sequéns duarum qua sunt in humero sinistro. LY 24 40, 46 10 3§ 870 | 22. Borealis de tribus quz sunt in scutulis ct est quasi in | |
830 | 13. Prmt&dt:}ﬂlpsar_um_ ..... e e e raa e T L 21 49:'4? ol ¢ | | m:?.Icr‘..._-.-................................._an.ggﬁﬂ.;..-ﬂ54_{:; 51 30/ 4-3
| 831 | 14. Que est in cruris sinistri radice .. e 238 . 26 400 48 43 324 | ' 871 23, Media ipsarum. ... .. ... . .. VIIT 168 dVel, 6 10| 33 30 43
i 832 | 15. Qua sub ventre inter crura. ... . 2T E ..., . 23 40 31 30 3 | 872 | 24. ﬂ““fﬂ,lls de tribus. .. . nTTITrraeea oo VIIT 139 ¢ Vel 4 O 57 10| 43
! 833 | 16. Que in poplite pedis dextri. ... .. CI3K...... %21 o 35710 g 873 | 25. Borealior de duabus contiguis qua sunt sub istis. . VIII 176 aVel. g 10| &0 o 43
., 834 | 17. Que in extremitate pedis dexeri. .., R ¥ TR _ 940 3345 3 | 874 ' 26. Australior ipsarum. . ... .. . AR oo VI 15586Vel, g o 61 15| 43
' 835 |18 Queincauda. ... e SO I I .8 210 —350 40| 3—4 . 875 | 27. Australis de duabus, qua sunt in medio malo. . .. 4 VIII 1458 Pvx| o 10 *$1 30| 3
) | 876 | 28. Boreahor ipsarum. ... ... ., e R .0 VIII 162 o Pyx|@29 20 49 ol 3
INFORMATZE. ! 877 | 29. Precedens te duabus quz sunt in extremitate mali. | VIII 1937 Pyx 28 o] 4320 3
836 | 1. Qua a septentrione capite canis . .. ... 22 Monoc .. .. X 19 30 i—25 15| 4 . 378 | 30. Sequens IPSATUM. .. C....ooii VIII 2204 P}’?ﬁ 29 0 43 30| 4
837 | 2. Australissima de quatuor quz sunt sub posterioribus | | ' ! . | 879 | 31. Que est sub tertia in sequento scutulo. .. .. IX 12 Vel .. 2%14 10! 54 30| 2
pedibus quasi ad rectam lineam... . 8 Columbe ... *7 o @ 30 4 | : 880 32. Que in abscissione fororum est... ... | IX116¢Vel. | 17 30| 51 15! 2—3
838 | 3. Borealiorhac..... .. .. ... .~ *xCol..... .. . 11 20 | 58 435 4 881 | 33. Que inter gubernacula in carina. . ..., .. .. . J VIl 1350 Pup. @11 10! 63 o 4
5 Borealior adhuc ista 5 Col.. . ! : | 882 | 34. Sequens istam obscura...... . .. PR oo VI 235P.Pup| 19 o 64 30| 6
39 4 DUIEALOr adhUCIStA. ... ...l L, {=3C:m. Maj } 13 5T 0 4 - 883 33. Splendida sequens istam sub fons. ... . rVel........ln o ol 63 50 2
840 | 5. Reliqua et borealior de quatuor.. ... N 1410 56 o' 4 | .. 884 | 36. Splendida qua adrmendi&mistiusesﬁnint‘eriuru carina| x Car. .. .. .-, 830, 69 40| 2
841 | 6. Precedens de tribus qua sunt ad occasum rerum | 885 | 37. Antecedens de tribus, quae istam sequuntur. ... ... | o Pup.. ... .. | I5 To| 65 40 3
. istarum quatuor quasi ad rectam lineam. .. . uCol. ... .. w28 o 3530 4 | 886 ' 38. Media pEarum. . ...l e d Vel 21 3'3‘ 65 50| 3
842 | 7. Mediaipsarum. .. .. ... . S ACol, i e Taas g0 4 887 | 39- Sequens de tribus, ... ..., IR . oo fCar L 26 o 67 20| 2
843 | 8. Sequensdetnibus. . ... . . oy Coll oo 2 20 | "9 30 4 388 | 40. Pracedens de duabus sequentibus has Juxta ahscis- | | |
844 | 9. Sequens de duabus splendidis que sunt subisnis. . g Col.. .. . W29 0 3930 2 SIONeML. ............ L, CxVel oo M 1 o 62 50
845 | 10. Precedens ipsarum... ... . .. . . a Col 26 o) 5740 2 | 889 | 41. Sequens ipsarum....... ... . ... .. R S | N.Vel...... .. i 8 ol *2 15| 3
846 | 11. Reliqua et australior supradicris. ... e Col.... ... . 22 10 . —59 30 4 890 | 42. Antecedens de duabus quz sunt in boreali et E | |
! ; ; i precedenti gubernaculo. .. ... . .. .. . .. V315=9Col.\m 4 ol 65350 4-3
CANIS MINOR, ! i . 891 | 43. Sequens ipsarum. ... .. ... . . .. .. .. 7 ' VI zo5#Pup..! 20 10 65 40| 3-2
847 | 1. Quemcollo... ... . Y M 25 o'-14 0 4 | 892 | 44. Prxcedens duarum reliquarum in guggrnaculo et ! , i !
848 | 2. Fulgens que est in posterioribus et vocatyr Procvon | 10a.. . . *29 10 1610 1 | 2y | R '}rpl:atur {—1'3"‘5';1-"“5; SO REEE R SR | = %TE”S SR I Iﬂ! 75 o 1
R 3. Rel Bt ser 1psa et e e rae e — 3=
RGO Navis, | 93 | 43 qua.et sequens ipsarum : T Pup 20 o= 71 45| 3-2
849 | 1. Prcedens duarum quie sunt in extremitate navis. . 110 .. S I0 20:—42 30 ; 3 | : HYDRA | :
850 | 2. Sequensearum..... .. ... ... . .. " 15p Pup.. 14 20 43 20 3 . 894 1. Australis duarum preecedentium de quinque qua sunt !
851 | 3. Borealior duarum contiguarum quar sunt supra | ! ! ! In capite et estn nanbus. ... ... 5@ S14 o— 15 o] 4
scutulum in puppi. . ... .. 78 Pup ... .. 830 45 o 4 | 8935 | 2. Bnreul!nr Ipsarum et est supra oculum. .., .. . 486 ... ., | I3 20| *13 10| 4
852 ' 4. Auwstralior ipsarum. . . . T VI 220, 8 1o 43, o 4 896 13, Humahs_ derduubus scquenphus_ et est quast In cranto.; 1T € ......... | 15 20| II 30| 4
853 | 5. Precedens istarum.. ... ... . 7 VIF 173, ..., 520 4530 4 | 897 | 4. Australior ipsarum et estinons hiatu. ... 0 g -0 15300 *rq4 45 4
854 ' 6. Splendida que est in medio scutulo. . . V] 175 dup.. 620 47135 3 | 598 | 5. Qua omnes istas sequitur et est quasi in mento, . (N 17 50| *1z o, 4
855 | 7. Pracedens de tribus quee sunt sub scutulo.. . VII 163...... 52 %930 4 899 6. Precedens duarum qua sunt in radice colli .. .. 4 I8w. 1l 20200 11500 3
856 | 8. Sequens ipsarum.. . . .. . . . .. . o 3Pup. ... 9 20. *49 30 4 | 900 | 7. Sequﬂnsms;}rum ...... PR PR o X U ... 23 20 13 40! 4
857 | 9. Mediadetribus. ....... . . . . ... VII 200 1 Pup. 830 49 15 4 | | 9or | 8. Media de tribus qua deinceps in fexu colli sunt . I X L | 28 50| 15 20| 4
858 | 10. Quze In xnrigwov sive anserculo est. oo NI 297 . 14 O 49 50 4 5 Fogez g Silﬂ'llllﬂﬂls_ de tnbus........ ... el 350 Ll D o4 14350 4
) . n : : . VII ' ‘ 903 | 10. Australissima ipsatum. ... ..... ... .. NN | I o 28 30, 17 10
839 | 11. Borealior duarum quz sunt in carina puppis . . {‘r'II Igg}gmup + 0 33.0 4 | 904 | 11. Borealis et obscura de duabus contiguls qu:e sunt ab .{iL 186357, .. .'} ) jﬂi 3 . z
4 0—3840 3 | | AUSTEO. .. W. gt 439. .. 91 12 45,

860 | 12. Awstralior ipsarum. ... .. . . .. VII 68 x Pup.

- .
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| Southern Constellations—continued. | | Southern Constellations—continued.
I HYDRA—continued. & r b ¢ | : CENTAURUS—continued. _ a o
| gog | 12. Splendida de duabus contiguis.............. .. . 30a.. ..... .. £ o o' —*23 o 2 i 949 | 15- Qua est in dextro brachio. ... ... .. ... . . . | XIT1288x..] = 16 20 |—26 30|43 |
' gob | 13. Prcedens de tribus sequentibus post flexum.....| 38« .. .. ... 6 o 2630 4 950 | 16, Que in dextro cubito. ... ... L X1V 109 7.. 22 §0 | 25 15| 3
go7 | 14. Media ipsarum. ......... ... ... L L3gut. ... ... .. 8 40 26 ol 4 , gsr | 17. Quae in extremitate manus dextree. ... ... ... ... ... XIV216k.. 27 30| 24 o0 4
. go8 | 15. Sequens de tribus. ... ... .. .. e e L4000 L. IT 10 *23 150 4 - g3z | 18. Splendida qua est in conjunctione humani corponis. . ' X1l 231 ¢. . 18 o] 33 30|32
| goy | 16. Precedens de tribus quaz deinceps quasi ad j 953 | 19. Sequens de duabus obscuns, qua sunt borealiores hac.' XIII 267 v*.| 17 40 | 31 o 3
' rectam lineam sunt. . ... ... L, P42 p. ., 18 0 24 40 3 954 | 20. Precedens ipsarum................ .. ... ... . ..., XTIT 24901 | 16 50 | 30 20 %
gro | 17. Mediaipsarum. . ............................ | v {2 Crat.} ... 20 O 23 0 4 | i 955 | 21. Qua est in pninciplo scapule. . ... ... ... ... Swoum .. ... | I2 10| 34 50| §
gi1 | 18. Sequensdetribus. ... ... ... .. ... .. ... ... | » (4 Crat.) . .. 23 © 22 10 3 | [ g6 | 22. Antecedens hanc in dorsoequi....... ... ... .. ..... 15 S ' 9 o 37 40| 3
grz | 19. Borealis de duabus quz sunt post basim Crateree. (11 8Crat.)... W 71 30 25 45 43 . | \ | g37  23. Sequens de tribus qua sunt in lumbis. ... L. e 550, 40 ol 3
' 913  20. Australior 1§saru3::1. U ARG A0 AR E D B e . x' (9 Crat.). .. 2 20 10 10| 4 B 958 | 24. Mediaipsarum. ... ... ... ... ... .. .. ... ..... Toniaenn. ! 5 o| 4020 4
' 914 | 21. Priecedens de tribus post istas que sunt quasi ~ . 959 | 25. Antecedens detnbus. . ... .. ... 0L Ll I P i 2 40| 4I o g3
! | in triangulo. . . .. T k(19 Crat.). . 12 10 31 20 ' 4 i, gbo | 26. Praecedens: de duabus contiguis qua sunt in crure | ! !
‘ 915 | 22. Media et australior ipsarum................... | o (25 Crat.).. .| 14 30 31 1o 4 | 3 F o344 (o - . 2 40| 46 10| 3
' 916 | 23. Sequensdetribus............................ B(28Crat.).... 1610 31 20, 3 961 | 27. SCQUENS IPSATUM ... . ..ottt e, . T ; 330 46 45 4
917 | 24. Quie post corvum est prope caudam............ 46y . ... .., = 0 0 I3 40| 43 g6z | 28. Que in pectore sub axilla equi. .. ... ... ... ... ... M......... ! 18 20 | 40 45 4
g18 n25. Quae in extremitate caudee. . ... ... ... L 49 7. ... .., 13 30 — 17 40 | 41 | 963 | 29. Precedens de duabus qua sunt sub ventre. . ... ... .. [ €aeieininn. | 16 20| 43 ol 2
: | gb4 | 30. Sequens ipsarum................................. /R | 17 40 | 43 45| 3
i s . IRFORRALE. i | : g65 ' 31. Qua est in poplite pedis dextri........... ... ... .. . .y Crucis.... 10 o| 5I Io| 2
| g19 | 1. Qua a meridie capitis. ........................ 30Mon....., % 12 30 — 23 15| 3 g66 32, Que est in talo ejusdem pedis. . ...... ... ... . ..., ﬁ{_?rur_i:;_,_.i 15 20 | 51 40, 2
| 920 | ey SEQUE"E eas quE in E'[']'"{} sunt non multum ab |24 Sextan | . } - | * g&? 33- ul]ﬂ: sub pﬂplitﬂ' sinistri ]TEI']iS- ....................... & {:I'I.I.Eiﬁ. . 6 20 R5 IO 4
| | illis distans . . .. ... ... 115 a Sextan.. . 11 o 10 10| 3 . 968 | 34. Quae in sura ejusdem pedis......... ... ... .. ... .. | a Crucis. .. I II 10| 55 20| 2
ERATE.R ‘ | gbg | 35. Qua in &xtrem_n_ant_&rimjs dextri pedis... ... ... ... i a Centauri.. M 8 20 | *44 10| 1
. _ : ) g _ ! ; g7o | 30. Quee in genu sinistri pedis. .. ... ... . L L | 8 Centaurl. ., = 24 10 | 45 20| 2
921 | 1. Qua in basi Crater® est communis cum Hydro..| 7a......... £ 26 20— 23 ol 4 971 | 37. Qua est extra sub dextro postenore pede. .. .. .. .. .| g Crucis. .. 14 40 |—49 10| 4
922 | 2. Australior de duabus quz sunt in medio Cratere. 13y.........0 W 230 19 30| 4 ! . |
923 | 3 Borealior 1psarum........ e aaa e 126 ......... o o 18 o 4 | LUPUS. |
| g24 | 4. Quaestinaustrab arcuorns......... ... ... 278, ... ! 7 O 18 30 4-3 : : . : .
| gag ‘ 5- Quee est in boreali arcuoris. ........... . ..., I 7 % £ 29 20 13 40 4 g7z | I. Quainextremo posteriore pede apud manum Lmraum; XIV 211 8. . =28 o0 |—24 50| 3.
g26 | 6. Qumestinansaaustrali.................. .. .. 1 309......... W 910! 16 10! 45 973 @ 2. uz1n poplite ejusdem pedis.......... ... ... PR e ' 25 50 | 29 10| 3
927 7. Que est in ansa boreali... ... ... ... ... ... e *1 40— 11 50 4 974 | 3. Precedens de duabus qua sunt in scapula. ... . .. ... (XV3ré....0 M 1 o 21 15| 4
| | 975 | 4- Sequems earum......................... ... | XVoiy ... 4 10 21 of 4
| _ CORYUS. | : 976 | 5. 8113: i medio fere corpore... ... ... ... ... ' XV ise.... 3 o 25 10| 4
| 928 | 1, 8“ in rostro communis cum Hydro. . ..., ... N T W15 20 |— 21 40 3 g77 | 6. Qua in ventre sub latere...... . . e Mo i o 10| 27 of j§
929 | 2. Qua est in collo juxta capur.......... ... ... L ZE 14 20 19 40| 3 g78 | 7. Queinerure. ........... ... ... XV 2427 . 0 40| 29 of §
' gjgof o Qumippectore.. . .......... ... iii i, 560 1640 18 10 5 gyg | 8. Borealior de duabus qua sunt juxta radicem cruris. .. u.......... 4 40| 28 30| §
' g31 | 4. Quein antecedente dextraqueala.......... ... 4y.... ... . 13 30, 1450 3 | g3o | 9. Australior ipsarum....... N " S 7 40| 3o Io| §
932 5. Precedens de duabus qua sunt in ala sequenti.. 78......... 1640 12 30! 3 | g81 | 10. Quez in extremis lumbis. ... ... ... .0 L, I ! 5 40| 33 10| 3
933 0. Dequens Ipsarum............................. 8o 17 ©' 11 45! 4 ! : 25 20 |
934 7. Qua in extremo pede communis cum Hydro. .. .. 9 3.... ... .. 20 30 — 18 10’ § | g8z | 11. Australis de enibus quz sunt in extrema cauda. ., . R 3 S _2{“’16 o } 31 20 5 |
| CENTAURUS. | ) : Media de tri ' | *22 ©
935 | 1. Australissima de quatuor qua sunt in capite. . ... 2g.... ... .. = 10 30 — 21 40| 5—4 | 983 | 2. Mediadetnbus.................... | ;{[?66 e | 21 50 | 30 30| 4
936 | 2. Borealior ipsarum....... ORI {5 e thoo oo 1o o 18 30! 34 - 984 | 13. Borealioripsarum...........o..ooo 0 !{k[v 6 T !} 23 0| 29 20|43
917 | 3 ."Lntm:::de_ns de duabus rrelzqms etmedils. ........ Tt ......... g 10 20 30 | 41 | g 14a¢ Aamiealior de duabus qua s - 1l | XV 7T 3
| 938 | 4. Sequens ipsarum et reliqua de quatwor.... .. ... Y’j B 10 0O, 20 O §—4 | 7 g | 14- Borealior | A L L S e w0 o e ool 2ol B o m 850 17 o 4
| . Hg recedentiaue humero NI s, 6 16! 22 40| | g86  15. Borealior ipsarum....... .. .... l2occcuannnanananae: XV 2488... 9 20 | I5 20|43
939 | §- e I Sinistro an tig . 53 | 249 ] 87 | 16. Przcedens de duabus qua sunt in rict XVi74FlLsx
" g40 | 6. Quaein humerodextro.. .. ........ ... ... ... 58 L, 15 40 ' 22 30 3 9c7 " g h 1 R EERET PR : 174 L5X 540 | I3 20| 4
_ s Ay " T Nl ead To p _ ! 988 | 17. Sequens ipsarum............. S PTG P XV2o4 £ | 6 40| II 50| 4
G41 g H:i;ﬁ;:‘ggtéiiﬂi 1;|;r.:edenr1hus e sume i XTIV 9{;9'!{_ Ig 1o o gg 4 989 | 18. Australior de duabus qua sunt in anteriore pede. . . .| XV 10 Fl.11| =*27 20 | *11 30/ 4—3
042 | | TR A2 g F' IIIIII nbus iz et | 0w .... | * 20 4 . 990 | 19. Borealior ipsarum... ... ... ... .. ... ... ..., | XV 22 Fl.2f  *27 joil—10 0|43
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, " | CATALOGUE II.
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