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X1. Tranflation of a Paffage ix Ebn Younes; with fome
Remarks thereon: in a Letter from the Rev. George

Coftard, M. 4. Vicar of Twickenham, Zo the Rev. Sa~

muel Horfley, LL.D. Sec. R. S.

Twickenh
REV. SI R, Janl.cg, l:_’::’n:

Read Feb. 13, A VING, by means of the Royal Society,
K been favoured with a tranfcript of the
Arabic paflfage in manufcript of EBN YOUNES, in the
library at Leyden, I now fend you .as exact a tranflation
of it as I can. I give it you in Latin, as the former
tran{lations of it were in that language; and as the num-
bers in the manufcript by no means agree with calcula-
tions made by modern tables, I have ventured to fup-
‘pofe that they have been fomehow or other altered from
what they were in the original tables of EBN YoUNEs. I
have likewife ventured to fuppofe that the prefent Ley-
den copy is a tranfcript of another copy, which is no
very violent fuppofition, confidering how long ago thefe
obfervations have been made, and how long it is fince

EBN YOUNES Wrote, I
1 have
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%32 M. cosTARD’s Tranflationof

1 have likewife made no {cruple to fappofe that, how-
sver diftinét and elegant both the Arabic letters and
figures are in later manufcripts, they were not fo in thofe
of a moreancient date, fo that the one might eafily be

~miftaken for the other, where there.is a fimilarity : and
this miftake would be the meore eafily committed by a
perfon ignorant of the fubject he was uporr. This pro-
bably was the cafe of all fuch as were hired by book{ellers
to tranferibe wnanufcripts for fale; .and for this reafon,
when the tranfcriber had made-any miftake, he would
net blot it out for .fear of fpoiling the fale of his book.

There is an inftance of this fort in this very manu~
fcript in the obfervations of the third eclipfe, which is
that of the Moon, as you will fee in the tranfcript and
‘tranflation {ent you laft year by Mr. SCHULTENS.

If what hath been faid be allowed me, as I hope it will
not be thought too muchy, I think I fhall be able to ac~
counnt peflibly, if not probably, for the differences be-
‘tweenthe obfervations-as fet down im the manufcript,
and the refult of the calculations by modern tables: a
-thing which hath not been hitherto attempted, as few
‘who have been verfed in aftronomy have been ac~
quainted with the Arabic language; and they on the
-other hand, who have well underftood Arabi¢, have
been as little converfant with aftronemy.

| What
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‘What I have now advanced thall be exemplified under
the firft eclipfe, which is one of the Sun.

In this eclipfe, according to the manufcript, at the be-
ginning, the Sun’s altitude was more than 1 5 (x) degrees,
and lefs than 16 (»2); and at the end it was more than
33 degrees (¢)) and ;. But I make the Sun’s height
at the beginning 30 (J) degrees, and at the end nearly
36 (5'). In the manufcript, the digits eclipfed are faid to
have been 8 (V, or 4, as it is fometimes written); but I
make them only a little more than 4(9), or about 4%.

Whether the notation in the original manufcript of
EBN YOUNES was in letters or arithmetical figures is un-~
certain; but moft probably it was in the former of thefe
two, as it is in moft of the tables now extant, though
compofed fince the admiffion and ufe of arithmetical
figures. Upon this fuppofition then, or that they were
fo in the manufcript from whence the prefent manufcript
was copied, we fhall very naturally account for the mif-
takes we find in it.

Thus for inftance, J by fome accidental ftroke at the
bottom, would eafily be taken for oJ, as «» is fometimes
written in manufcripts ; and if the perpendicular ftroke in
the J was made fhort, as in a table it very well might be,
J (30) would naturally be taken for  or &, (15); and,

Vor. LXVIIL Hh by
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by the fame rule, J (36) would very eafily be takem
for ,, (16); and ©(4) the digits eclipfed for v which is. 8
in the other form of notation, or = in this.

In the manufcript it is faid, that the Sun’s altitude at
the end, by obfervation, was a little more than 33 (g!)de~
grees; but this would, in a manufcript ill writen, eafily
be miftaken for (35) or 4 (36).

As to the words, tranflated by Profeflor sCHULTENS
for Mr. GRISCHOW, “ accidit hoc in plano circuli ejus
“ minus quam 7 digiti,” I am apt to fufpet they are
nothing more than fome marginal reading crept into the
text; that is, fomebody feeing the digits eclipfed here
made 8 (=), added, as the Arabic will very well bear,
¢ imo minus quam ; (7) or v (7),”as in the other form
of notation that figure is fometimes made. The writer
of this manufcript, whoever he was, was certainly ac-
quainted with both forms of notation, as he hath made
ufe of both.

This interpretation is at leaft plaufible, and clears.
up a fentence which greatly perplexed both Mr. eris-
cuow and Dr. BEVIs, and feemed to them quite unin=-
telligible.

The account given by curTius of the fecond eclipfe,

which was a folar one, is this:
5 Aanno
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- Anno eodem, die Sabbati, videlicet, 29 menfis Bywal,

{mumero ‘decimi, qui Pafchalis eft eorum) eclipfis Solis

occupavit digitos 73. In principio, Sol altus fere 56°. In

fine, Sol occiduus elevabatur gradibus 26. EX SHICKARDO
in Ms.

This it is pléin is not a tranflation of the Arabic, for
that, as tranflated by SCHULTENS for ‘Mr. GRISCHOW, and
tran{mitted by him to Dr. BEVIS, is much fuller, and is
as follows:

ECLIPSIS SOLARIS,

Heec eclipfis extitit die Sabbati, 29 menfis Siewal,.anno
367 Hegire. Et dies Sabbati hicce ipfe eft dies 9 men-
fis Chordadma, anni 348 Jefdagirdis, et ipfe 8 menfis
Haziran anni 1289 Alexandri, et ipfe eft 14 menfis
Buna, anni Dioclefiani.

Fuitque maximum quod eclipfatum eft de diametro
Solis, g digiti et + fuper calculo accuratiore.

Erantque de plano circuli ejus 4 digiti et 10 minuta.

Et erat elevatio Solis, tempore quo eclipfis incepit, fe-
cundum oculum §6° circiter; et erat integra ejus re-
apparitio cum effet elevatio ejus 26 graduum, aut circi-
ter ; erantque Sol et Luna fimul in hac eclipfi, in pro-

Hha2 pinquo
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pinquo diftantie maxime a terrd. Deus {cit an calculus
hic bené fit pofitus. Tempus refpondet diei 8 Jun.
an. Chrifti 978.

Thus far Mr. scHULTENS. And here I muft obferve
that, according to him as well as curT1US, the Sun’s al-
titude at the beginning was about 56°, or in Arabic nota-
tion »; but by computation 1 make it only about
47° 50/. Suppofe it were 47 (/«); then where the letters
are fmall and ill made, » and < may eafily be miftaken
for each other.

The Sun’s altitude at the end of this eclipfe, according
to both cURTIUS and SCHULTENS, Was 26° (5 ) 5 but by
calculation I make it a little more than 36° (»). But
thefe figures are fo nearly alike that they would eafily
be miftaken by an ignorant tranfcriber, and from a ma-
nufcript that was ill wrote..

How SCHICKARD, or curTIUS for him, came to make
the digits eclipfed 7; I know not: for in the manufcript,
as tranflated by scHULTENs for Mr. GriscHOW above,
we fee they were only 55 and. that fisper calculo accura-
tiore, or-as the Arabic thould have been tranflated, juxza
calculum accuratiorem. 'The meaning of which, I fup-
pofe, is that EBN YouNESs had found by calculation that
the digits eclipfed would be 51, and that at the time his

calculation agreed with his obfervation; as-indeed it did,
for
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for 1 make them about 53, however widely this differs
from 7% as in CURTIUS. ’

When the altitude of the Sun, at the beginning of
this eclipfe, is faid to havé been 56° or nearly, fecumdum
oculum, it is evident that this was an obfervation.,

When it is added, erantque de pla.ito circult ejus 4 digits
et 10 minuta, in words at length, it feems to-have:been
fome interpolation or marginal reading, creps. into the
text, as another feems to- have done under the former
eclipfe; for if the digits eclipfed here were 53, agreeable
both to obfervation and @ecurate caloulation, they mufk
certainly have béen more than 4° 10/.

At the conclufion of the former eclipfe it was added
in the tranflation, Deus fcit -an od/ervatio {it bené infti-
tuta; and here the paflage; as tranflated,, concludes with
Deus {cit an calewlus hic bené: fit pofitus. But in the
Arabig, as: I have:received. it, there is no mention made
either of offervation or calculation. 'The words are the
fame in both paffages, and are only adjiuvante Deo. The
other tranflations feem only to have been what Mr.
eRr1scHOW colle¢ted from profeflor scHULTENS, who, he
fays, was totally ignorant of aftronomical language, as he
himfelf was ignorant of Arabic.

The third s a Lunar eclipfe; and the 2ccount given:
of it by curTIvUS, from SCHICKARD, is this:

Anno:
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Anno Chrifti 979. Anno Hegire 368 (qui incepit
d. 8 Aug. mihi die g Aug. anno Chriftiano 974%) die
Jovis, 14 Sywal, Luna fuit orta cum defeétn, qui ad 52
digitos accrevit, cam extaret fupra horizontem gradibus
etiam 26 (fubaudio finem tunc accidiffe). scHICKARDUS.
Qui adjungit, tempus refpondere diei 14 Maii, anno
Chrifti g709.

The account of this eclipfe, as tranflated by Profeflor
SCHULTENS for Mr. GRISCHOW, is more particular and
intelligible.

Eclipfis Luna extitit in menfe Sieval (five Xaval) anno
368 Hegirz. Orta eft Luna eclipfata, in no¢te cujus au-
rora fuit feria quinta, Et hac feria quinta fuit dies 25
menfis [jar, anni 1290 Alexandri, et ille 20 menfis
Bafchner (five Pachon) anni 69 5 Dioclefiani.

Spatium quod eclipfatum fuit de diametro ejus, fuit
amplius quam octo digiti, et minus quam novem.

Fuitque hora ortls ejus proxima hora oppofitionis, fe-
cundum fundamenta quibus computare foleo.

Et perfecta eft ejus reapparitio (five finis) cum prae-
teriiffet de nocte (i. e. poft occafum Solis) circiter hora
jufta, et quinta horza pars, prout obfervavi. Et erat Luna,
in hac eclipfi, in propinquo diftantiz fuz mediz.

Tompus refpondet diei 14 Maii, anno Chrifti 979.
With
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With regard to the time of the oppofition, and the
Moon’s rifing at Cairo, there is very little difficulty; for
the rofe there at 6h 48’ 10”, and the time of oppofition.
was at 6" 24’ 36/,

The end of this eclipfe there was at 7% 54’ 26”, and
the time of Sun-fet was at 6% 47’ 52”. The difference is
1 6/ 167, and agrees very well with the manufcript,

The paffage, as we have it here in curTius from
SCHICKARD, is very ob{cure. For it feems either to mean
that when the digits eclipfed were 5; the Moon was 26°
high, or that {he was 26° high when the eclipfe ended.
But I take the laft to be intended; for the Moon was
26° high at 7" 36/, and the eclipfe ended, as we faw, at
7h 54/ 26"..

But when sCHICKARD or cURTIUS fay this defelZus ad.
81 digitos accrevit, the meaning muft be that they
amounted only to 5. But this is not true; for according
to the manufcript, they were between 8 and g, and I
make them about 82,

I am apt to fufpec, therefore, that the tranfcriber,.
whoever he was, caft his eyes on the Solar eclipfe above,.
where the digits eclipfed are really 53, and carelefsly fet
them down to this Lunar eclipfe where they do not be-
long. And to confirm this conjecture it muft be ob-
ferved, that after the word Diroc/efian under this Lunar
eclipfe, in the Arabic follow fix /ines, which are a repe-

tition.
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tition of all that was faid under the laft folar eclipfe,
from the fame word Dioclefian to the end of that obfer-
vation.

1 thall now, in the laft place, give you a tranflation of
the Arabic paflage intire, omitting however the interpo-
lations mentioned above, which embarrafs the whole.

Infit ALI IBN ABDORRAHMAN, IBN ACHMED, IBN
YOUNES, IBN ABDOL’ AALI.

Imprimis, jam commemoravi eclipfes, tam Solares
quam Lunares, quas obfervirunt viri doéi; eruditi ii
quorum nomina recenfui, quafque ad eos retuli, /zcipi-
endo ab auctoribus libri di€ti ALMOMTAHEN, ufque ad
filios Majour; qui-n et conjunctiones eorum cum fellis
fixis, quas obfervirunt, et quorum loca commeimorirunt,
et invenerunt, tempore conjuniétionum eorum.

Ipfe deinde memorabo eclipfes quas obfervavi, tam
Solares quam Lunares, et corijunétiones cum ftellis fixis,
et quenam fuerunt formee eorum in conjunétionibus
fuis. Ut quicunque me fequantur, et indicia habere defi~
derent, meis utantur, quemadmodum ac ego eorum in-
diciis et directionibus ufus fum, qui ante me obfervarunt.
Deus autem adjutor eft.

Eclipfis Solaris erat priore parte diei, ferid quinta, die
decimo octavo menfis Rabize pofterioris, anno Hegirae

367.
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367. Et hac feria quinta erat dies decimus fecundus
menfis Adzermah, anno Yezdagerdis 346.

Caraffee adfuimus, in templo ABI GAAFARI ACHMED
IBN NASAR Africani, ccetus eruditorum, ad hanc elipfin
obfervandam. E quorum numero erat HAROUN IBN MO-
HAMMED AL GAAFARI, €t ABU ABDALLAH AL HOSEIN IBN
NASAR Africanus, et ABUL’ HOSEIN ALI IBN MAHAR~-
BACHT Perfa, et ABUL’ ABAS ACHMED IBN ACHMED AL
CHURGII, et ABU ACHMED ASSUMACHI, €t ABU OMAR
Scriba.

Ex his, praeter alios eruditos cum reliquis obfervatori-
bus, nonnulli erant aftronomice doéti.

Ipfe quoque eodem contendi, und cum ABUL’ KASEM
ABDORRAHMAN IBN HOSEIN, IBN TISAN, AL IDAS, €t HO-
SAN IBN AL DARANI, et HAMED IBN AL HOSEIN.

Et hi omnes initium hujus eclipfeos obfervirunt, quee,
ad fenfum meum, apparere incepit fole plus quam gra=
dibus 1 5, minus autem quam 16 elevato.

Omnes quoque prefentes opinione confentierunt ob-
{curari de diametro ejus circiter 8 digitos.

de e sl % s ke

Et {plendor ejus perfecte recuperatus eft cum eleva-
retur amplius quam gradibus 33 cum tertil fer¢ parte,
prout ipfe menfuravi; omnibus qui aderant confentien-
tibus.

Vovr. LXVIL I In

[ Y
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In hac eclipfi, Sol et Luna fimul erant non longe a
diftantii fua proxima4 a terrd. Adjuvante Deo.

ECLIPSIS SOLARIS,

Heec eclipfis incidit in diem Sabbati, diem 29 menfis
Shuwal, anno Hegire 367. Eratque hic dies Sabbati,
dies 9 menfis Chordadmah, anno Yezdagerdis 347, et
dies 8 menfis Hazirin, anno Alexandri 1289; et infu-
per dies 14 menfis Bounah. anno Dioclefiani 694.

Maximum quod obfcuratum eft de diametro folis erat
51 digiti.

EIE A R R

Et quando hzc eclipfis, ad oculi aciem, jam incepiffe
conftabat, Solis altitudo erat circiter gradus 56, et lucis
ejus reftitutio completa eft cum altitudo ejus effet 26
gradus, vel circiter.

Erantque Sol et Luna fimul, in hac eclipfi, propé dif-
tantias fuas maximas a terrd. Adjuvante Deo.

ECLIPSIS LUNARIS.

Hac contigit menfe Shuwal, anno Hegire 368. Orie-
batur Luna, eclipfi jam inchoati, noéte cujus Aurora
-erat feria quinta, quae feria quinta erat dies 28 menfis

Ardbaheft, anno Yezdagerdis 348, quee fuit 8 menfis
Jjar
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Ijar, anno ®re Alexandri 1290. Eratque dies 20 men-
fis Bifhnis, anno Dioclefiani 698.
Bk %R R %

Eratque quantitas diametri ejus ob{curata, plufquam
digiti 8, et minus quam novem. Tempufque ortlis ejus
erat propé tempus oppofitionis, juxta fundamenta quibus
computavi: lucemque plenam recuperavit cum de nocte
preeteriiflet hora circiter 2equino&ialis, cam quint4 parte,
prout ipfe conjectavi.

Eratque Luna in hac eclipfi, haud procul a diftantia
ful medii a terrd, Adjuvante Deo.

This I hope will be fufficiently fatisfaétory.

Iam, &c.

I1ia



