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Upright reason dictates that the recipients of the good, of whatever type and level of beneficence
it may be, must show gratitude and blessing to the beneficent person in every way possible,
commensurate with the value of the beneficence. And one who has benefited all the people of the
world — for example, one who invented a new instrument for the good of the world, or a good
book — it is fitting for every discerning person, out of the obligation of love of fellow beings, to at
least purchase it, so that the man will profit and his heart will be encouraged thereby to invent yet
more good instruments in the world. And similarly, all other wise-hearted people will likewise
strive and exert themselves to invent good things and instruments needed for the repair of the

world and its perfection.

And therefore, whoever says: "What do I need this new instrument for?" — he does not act well
towards the world. For if not for the man who invented it, where would you be? And what would

your city do? And more than this, if the man did not exert himself, what would the world do?
— R. Pinchas Eliyahu Hurwitz, Sefer HaBrit HaShalem (1797)
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A note on the work

Isaac ibn al-Ahdab's Keli Hemda ("The Precious Instrument") — a description of
the construction and use of an equatorium, an instrument for computing
planetary positions geometrically. One of the corpus's set of medieval Hebrew
instrument treatises (with the quadrant Roba' Yisrael, the astrolabe Keli ha-
Nehoshet, and ibn Verga's horizon instrument, all in the same codex). Includes an
accompanying astronomical table. This is the witness in BnF Hébreu 1031.

A note on the translation process

This translation was produced with the translation-pipeline. See the linked
repository for details on the process.

This text is the product of a highly refined automated translation process. It has
undergone only cursory human review and should not be treated as an
authoritative or scholarly rendering. It is offered solely as a reference and reading
aid — a way to make an otherwise inaccessible work approachable — and any
passage of real consequence should be checked against the original source.

Acknowledgements

Translated with the assistance of Claude. The translator thanks the Anthropic
team for making this work possible.


https://anthropic.com/
https://github.com/sweisman/translation-pipeline

[Margin, upper left, later hand: "208" — foliation]

nTnn '70 — Keli Hemda (The Precious Instrument)
Opening dedicatory verse (set as two rhymed lines with mid-line points):

Keli Hemda — a delight to you above all; to you delight, and a precious,
pleasant standard [o'ya1 17 011]. And Isaac ben al-Ahdab is the one who
made you; [70w?] delight and the pleasantness of delights.

[The verse puns throughout on nTnn (hemda, "delight / precious thing"), the
instrument's name. Second-half word of line 2,7 v, uncertain — possibly 70w
("all™); flag [?1.]

Incipit. Said Isaac ben Solomon ben Zaddik, called al-Ahdab, the Sephardi [ "1nx
ITI90N ATAN7X N1IDNN 7' TY |2 Nn7w |2 j7n¥Y:

On computing the position of the seven [planets] [[n2>7 2d10] nyaw ni7n |j7na] —

[The introductory paragraph that follows is written in a dense, abraded cursive
that does not resolve reliably at tile resolution. The legible skeleton is rendered
below; genuinely unreadable spans are marked, and this folio is flagged as a The
argument concerns the shortcomings of the standard astronomical tables and the
accumulation of approximation-error.]

the wise men wrote [0m>nn ... 1an>? [?]] ... and there is [error/difficulty] arising
both from [what is] hard and from [?] ... [[llegible span, ~1 line:] ... from what is
drawn [from them] [nij77n ... ;m] and what has been composed on their own
[Dnxy'7 Nain W], so that what does not accord with what is [present] in them
[[n2 w'w nn Dy n'71y 11 PRY nn] arises [gives rise] to approximation [2N7 ... nl],
because of the computing of the distances, near and far [ o'ji7n2[n]n |j7nn naoa
71N 2N§7].

And [T have seen? nx11/Tyvi [?]] that, for the near [reckoning], the [tenth? Viwyn
[?]1] rises according to the multiplicity of the operations [D'wynn 121 197], so that
there is reason to add and reason to subtract [vin17 nyol g'oin'7 nyo v']. The one
who computes [|;7nnn] adds in the reckoning [jnnna? [?]] ... [Illegible span, ~1
line:] ... to subtract, and reverses [1on1/79nni], and works [Tay1] ... to set [it] right
[1i7n7], [with] reason to test whether [D~ [In27 Dyv] ... the possibilities [NiMwox?
[7]] ... at a stroke [Dyo1] ... ... what he settled by it, [as] adding and computing the
reckoning together yield the labor and the approximation at once [ anj7n1 ny=
Tn'] ... [Illegible span:] ... the position of the sun, known by itself alone [ nij7n
7172 v wnwinl, and the position [of the moon? [n']n ni7n] ... and it does not



[rely] upon the [minutes/parts] [0'j7'7nn 7y X71], and by the error of the
remaining greater ranks [n171man nixnTmn WX niyoal] ... upon the [minutes] [ '7v
0'j77nn] ... [and] the known position in degrees [n7yna yT1ian Dij7n] ... according
to the measure of the ... per day in their judgments [ ['i7wy]a D7 ... Nywn 19
nn'uown]. And there is no doubt that the approximation [2Nn7nw 790 'XI] —

— [continues] ... [is] very great, and doubled many times over [ 7921 T¥n n21n
0'79>] ... from the approximation found in all this [n7 702 ¥x¥nin 2any7n n], such
that ['n>/m>] [it is] not known [y 7111 N7] except by the degree alone [ n7ynn ox D
T17]. And for the excellence of the preciousness of this instrument [ nTn n7yn‘i
ntn "70n] I [chose/hewed out? axn] ... from it [IMn'7n? [?]], and I also reckon it
[nnrrn o D2 21wnXi] to be, among the [readers/observers? |'81j7n? [?]], entirely a
delight [n™n 7>].

And it may be [hwoxi1] that computing a planet [20> |j7nnw] will yield a little
approximation in all this [nr 722 anj7 vyn Xxn']; and as for [what is] reliable
[ awNi? [?]] — [namely] that it is not like the approximation that is in the
tables [niN172 AwN 2aN7n M 1k 0] — I [wished/undertook? mani? [?]] to set this
aside [n1 '70217]: a reason [of] compositions [nin1an nyo? [?]], one for [?] their
doubling [|nmw n1dx'787 [?]], and one to subtract, so as to set right also the
positions of the planets [02d[1]on nmi7n Da [7n7].

And the introduction/preface [nnTj7ni] [is one thing? "nx'n [?]], comprising two
[?] [i7 mw7 n'7'71o__ [?]1.

nIwxIn nMaxn — The First Part, on the craft of making the
instrument [*7on nuwy NOX'7n1]; and it comprises seven gates [ ‘1 NNl
DyY].

[There follows an enumeration of the instrument's parts, each marked with a
single letter (1 = xnst/A, 2 = annd/B, 3 = anrd/C, 4 = Tnth/D). further (true 4x4) +
Stage-5 audit: the markers are SINGLE letters — the earlier doubled reading
(xxn...) was a misread. Part-names are partly legible; uncertain names flagged.]

e A [xan]: the long plate [h1nxn; exact Hebrew form jin~n ni7o read at 1x3
strip only (), not relocated at 4x4 — provisional], he calls it the Kli (the
instrument) [*70n 1Inxj7'].

e B [an]: ... the rotating disk [head-noun n7vnn~n7ayn [?], not anchored at
4x4], called ha-Rishon [|lwxn Xj7'1] (strip-level reading,).

e C[an]: ... [the cover/base? "7on oxd [?]], and it is called bariah (the bar /
bolt) [na X1j7'1 — the n confirmed at 4x4,]; and the small bar he calls ha-



Yosher~ha-Yoter [candidate-pair "nirn~2win, leaning "wirn at 4x4 () — not
"ha-Yoter confirmed"].

e D [7n]: ... the plates of position [axnn ninI7].
lwXIn Wwwin — The First Gate
On the making of the long plate, called the Kli ['70n 81720 XD ni7n nnywa [?]].

Make for yourself [17 nwy] a long [board/rule] [qinx ?7221m [?]] ... [Illegible span:]
... from where it is found [in xxn1 1n jon [?]] ... and let its base [|on] be like [these?
I'7x], and at the least [nin©'71] let it be [a cubit? nm>] and a half ['xni].

Every gate [hyv] that is large [71Ta n'n'w] will have a long [radius/index? 0] ... in
its circuit [1n202], and its surface will be [straight/level? “wi1] ... [The passage
continues into a technical construction of the plate: degrees [n'7yn], minutes/parts
[0'7'7n], a drawn line [T177n/177], and repeated references to a marked point [|;7n?]
and its measure. These lines are at the cursive-ambiguity floor and do not resolve
reliably; transcribed fragments only]

and the first [construction] [[jiw]xN1] is straight/upright, from the [board/rule]
toward the ... [nxj7n n] ... and it goes straight [171] in the [middle? yxn~a] of the
space [aninn] up to the point [that] he calls "the line" [j7inn 17 87! ... nni?] ... and
if it will be straight [he n'ivw ... oNi] ... [Illegible:] ... Afterward [1> 'nX] he
[divides/marks] the point [|j7n ... {77n] ... into [thirty? -7] parts [D'77n] ... from the
[degree? [n7yn]n n] ... [numeral: ?] parts [0'j7'7n ‘n? [?]] ... and likewise [|o1] on
each side [T¥n/T¥n7] ... [numeral: ?] degrees [ni7yn?] ... [The remainder of the
gate details the graduation of the plate; specific counts of degrees/parts are not
legible with confidence and are flagged [numeral: ?] rather than reconstructed.]

[Script: Sephardic semicursive, a single hand throughout, black iron-gall ink. Both
folio sides carry a wide blank upper margin; the text block occupies roughly the
lower half of each page. "209" is pencilled by a later hand in the upper-left margin
of f. 209r.]

First Gate (conclusion) — f. 209r

the great circle we bring near to [?]. A large arc we draw close [to] [?] of the
degrees, and we divide [it]; [numeral: ?] parts of the circumference from the [?],
from the long [plate] to the [?]. Take the diameter line (hvij7n 1j7) of the [?], and at
the place where they intersect (IDnn'w nij7nai) [?].



Multiply [the value] by 3, and at [?]; multiply by 20, and [?]. You draw the first
[line] [?]. Take a point (nTj72 Nj7) [?] on the diameter line, and divide the [arc] into
[numeral: ?] parts [?].

The great circle is drawn from a single [center]; upon it are set the points [?] and
the epicyclic sphere (n'oj7nn 7273) [?]. At the place where the lines intersect is the
diameter line (hvij7n 177) [?] of the degrees; and the great circle is divided [?]. Take
the point [?] and divide it into [numeral: ?] parts [?].

Each point, one after another (nnx A"NX NNX nTIj71 72), [?] a great circle. Take the
diameter line and [?] near to the edge [?]. A bond [Wwj7] rests upon the center of
the epicyclic sphere (n'oj7nn 7272 127n21) [?]. A great circle is drawn from one
[center] again upon [?].

the great circle, its diameter [?], and its arc [?]; multiply by 3 and make a point
(nT72 nwy) [?]; and multiply by 20 [?]. At the place where they intersect ( nDij7nal
pNNw), [numeral: ?] parts of the circumference [?] — this is the [?] of the plate,
and upon the [?] you make [?].

The point [?], together with the line called o'xo11n [technical term; precise sense
unresolved — recurs on f. 209v]. Take the diameter of the circle (n'71ayn 20i7) [?],
so that with it there is an exact residue (jiion 1) [?].

The Second Gate (an Yvwn)

which is the oblong (]a'7n) of the [peg-holes] [?]; the length, and it will be [?]. Let it
be the surface of the [?] — the fixed measure (viaj7n Taxnn) set into the plate
(n172 yiaj7n) [?]. Each degree will be [numeral: ?] parts of the circumference from
the [?]; [?] the plate, and upon its rim/figure (n190) you make [?].

Second Gate (continued) — f. 209v

that it be [?] upon the fixed surface (nn1an) [?]; take the diameter [?] [numeral: ?]
parts [?] of the degrees [?].

the length of the tab/peg (2j723n 7w 2X) [?]; let there be [numeral: ?] parts, and
the division (j717nn) will be [?]. And you set the [?], and upon [?].

parts, and half of the [numeral: ?]; and take [?] the great circle (n'71Tan n'7yn) [?],
and near to [?].



an arc, and it will be [?]. Take the length (jo7%) — one [?] of [numeral: ?] — and
multiply [?]. Between one point and the epicyclic sphere (o'9j7nn 7273), and
between [?].

parts; each part of them divides [?], and half the part [?]. These are the [?] parts,
and they are the base (110" [?].

an arc; take the point [?]; another [?] passes over [?]. The epicyclic sphere is [?];
the point [?], that it be [?].

upon a fixed surface (viaj7 |27n) [?], and it will be [?]. And [?] the width of the peg-
holes (naj72n 2anN) [?].

The measure [?] [numeral: ?] parts of the circumference from the [?]; divide
(j7'7m1) it [?], this half [?], and take [?].

take the diameter of the circle [?]; make a point one after another (A\n~x ANX NT{71)
[?]; a rule/line [?]; and half [?].

the width of the peg-holes (n1aj7an anM) [?], so that all of them be for them [?].

a fixed surface (viaj7 |27n); take [numeral: ?] parts [?] and the width of the peg-
holes (naj73n anin) — each one being a space (nij7n) [?] — and they do not exceed
(mayr 871 [?].

divide (j7'7n) the [?] fifth part (vwmnn) [?], and do not [?].

take the diameter [?]; divide it [?] the circle of Venus (nan n71ay) [?], and near to
the [?]; and take from the [?].

upon the center of the epicyclic sphere (0'97nn 7272 > 7y) [?] it will be the
center of Venus (na1n 1>n); and [?].

draw near [?] upon it a lower [line] [?]; there it will be the center of [?]. So that
what issues forth (xx') [?] the centers — the center of Venus (nan '7>n) [?].

the lower surface [?] [numeral: ?] degrees of the arc, and it recedes (j7n1) [?].
Take the point [?] there [?].

take the diameter [?] [numeral: ?] degrees [?]; and it recedes (j7n11) from the
length [?] [numeral: ?] parts, and half of the [?]; and take [?].

the epicyclic sphere [?] the Sun (nnn) [?]; and there will remain the Sun (ann) [?]
an arc [?]. And the Sun (anni) [?]; and for the width of the peg-holes (nraj73n anin)

[?].



it recedes (j7n1) [?] one after another [?]. And near [?] the width [?] a place
(n1j7n) [?], and they do not exceed (1nay' 871) [?].

divide [?]; another arc [?] one after another [?]; [numeral: ?] parts [?] and take [?].
the peg-holes (naj71n); and [?] the peg [?] will be large (‘7112 o) [?].

they exceed [?]; take [?] here [?]; and make [?] Venus [?].

[f. 210r]

[This side continues the Second Gate construction — the graduation of the great
and small circles by pierced peg-holes on a fine ruled line. The hand is a small,
rapid Sephardic semicursive and the passage is thick with procedural operands
(degree- and part-counts), many of which sit at the cursive floor; committed
values are given where legible, and genuinely unresolved operands are marked

[21.1

the center on the fine line (j77n 1j72 7>nN), and [?] parts from the [®> —
abbreviated measure, [?]], and pierce a hole there [?].

Make the line fine from the head of the hole [?], a part from the [?], and pierce
there a hole; then [lay] a strip (nyvix1) upon the fine line at twenty-two [22 = 1>
[?]] varying degrees (n'o'7nnn ni7yn), and [?].

Upon the fine line [make] a point that is clearly visible (au'n n'x11 nT73), and [?].
Set the reed [?] (n1j7) upon that point and [?] it, and move it away from it ( j7n2nI
11n) [?]; and do likewise (o> nwy) [for] the [seven? [?]] circles [?], one resembling
another [?].

[?] for the work of the graduation (n'7ynn Ndx7n'7), varying degrees [?], and it will
be [?]. And so he shall do (nwy |21) [?] the first circle (nniwxn n'7iavn) [?]; behind
it ("mnan) [?] and bring [it] near upon it (1'7y anj71) [?].

[?] the point [and the?] varying degrees, and it will be [?] from the first [circle],
distant (j7in1) [?] from the [?]; and it will not descend and will not [?] (x'71 1T 871

2D .

[Several further lines repeat the same operation — a strip laid on the fine line, a
clearly-visible point pierced, "a part from the [?]," "varying degrees," "and so he
shall do,” "bring near / move away" — cycling through successive circles. The
individual degree- and part-operands governing each cycle are not securely
legible at this resolution and are left [?] rather than reconstructed. [?] operands:
majority of this block.]



and this is [correct / thus] (n11 [?]); so he shall do with all the circles (/ n'j7n 7> Dy
n'7n) [?].

[The lower third of f. 210r is blank parchment below the text block — no ruling,
no figure.]

[f. 210v]

[The upper block continues the closing discussion of the Second Gate, invoking
the authority of the astronomers, before the enlarged Third Gate heading
appears mid-page.]

from the scholars, some of whom [?] [Illegible: ~2 words] — the scholars of [na1j7
— place or group name, [?]], and [?]. [?] before us [?], [and] I [do] not [?]
according to [?].

[?] the planets, their center (j1>n), the sphere [0of?] the dispute [njzi7nnn [?21] [?];
and the intersection-points of the planets (n'>nnan n0d1dn 'Nd1) upon [?]; [as] the
planets [move] in altitude, [their] distance and dimensions [?]. [?] how it is to be
done (nwy' 'N) [?]. [?] made [it] known that [?], and it is correct (j1221) [?]. In sum
(7'70) [?].

[?] the intersecting [line] (n'>nnan), how [great] the planet [?] in [?]; upon [?] they
knew, by my science [?] [and] the science of Ishmael [i.e. the Arab astronomers —
[21], [?]. [?] and greater [?] before [?], the [?] there; [?]. [?] it cannot be done except
according to the sphere of the [fixed] stars (n1ad1>n '7273), as [?] Ptolemy (o1m‘702)
and the other scholars (ombonn Axwi) [?]. [Ishmael / the Arab? [?]] labored at the
whole of it [?], [?] in his hand, and composed (hani) [?], [?] as [?].

The Third Gate (an "2ywn)

[Heading, enlarged centered display script.]

On the making of the bars — the great and the small ( 71Tan o’n’han nrwya
jojznl).

[?] only that each one [?] shall be [?]; it will be long (3N~ o), [?] parts [?]. [?]
from the [|Tn? [?]] parts, [?] as [?].

[?] the [construction], one great and one small (juj7 TnxI 7172 TAN) [?], and pierce
(ati7an) [?]. [?] fixed and standing (Tniy yi1aj7), and the [remainder / the other part]
(nman) [?] that [?]. [?] it will be [?] from it (11nn) [?] upon the [two ends?] of the
bar (nmnan [?7nixj7] nw 7y [2]).



[?] a point clearly visible (n'x11 nTi71) [?], distant [?] in [?] the plane (j]2'7nn),
which is the plane of [the wing of? [?]] the Sun (hnnn [?7910] |a7n) [?]. Behind it
[?] from the [?], and [?] three [3 ="1] [?] the bars [?].

[?] make one long bar (1N~ 8 NN nwy), and it will be [?]. [?] the [construction] of
the bars (o'nnan nrwy) [?]. [?] and take [?] three [a] measures [?], as [?].

[?] great, and after it thus [?]; and pierce (aij721) [?]. [?] fixed and standing ( yiaj7
iy); and the [remainder] (Animni) [?] that will be [?] its [?] from [?] upon the two
[ends] of the bar (nan [?] nw 7).

[?] a point clearly visible, [?] distant [?] in the [plane / surface] [?], which is the
plane [?] of the Sun. [?] behind it [?] eight [8 ="n [?]] [?].

[?] and it will be the bar (n"an ann) [?] [thirty? [?]] parts [?]; and it will be [?] the
plane [of?] the epicyclic sphere (D'9j7nn 7372 |2'7n), and [?].

[?] upon the graduation [?] the great sphere [?]; the bar of the [?] (h nnan[?]) [?]
the [?] hollow (7nin / 717nn [?]) [?], and the [width of the bar?] (n"han anini) [?].

[?] because [?] the measures of the epicyclic sphere, the fixed plane (viaj7 |]27n)
[?]; [?] parts [?].

[?] the work of the bar, thirty parts (0'ji77n"'7 nnan nox‘7n [2]) [?]; [?] upon the
fixed plane [?], and the [width] (aninni) [?].

[?] and [when] the bars, one great and one small ( n"an / 70'nNan nwiI7wa a7l
|0i7) [?], it will be [?].

[Several lines here itemize the bar-lengths and part-counts of the successive bars
in the same cadence — "the length of the bar [N]," "and behind it upon them [N],"
"make [N] measures" — with the operands (letters under gershayim: 1> ,n ,7 3,
and others) largely at the cursive floor and left [?] rather than reconstructed.
This is a numeral-dense construction rendered here with its structure and
recurring verbs intact and its specific operands flagged.]

until [?] the whole of it [?]; and behind it [?] make three [1] measures, and bring
near (N7 [?].

so that the graduation (n7ynn) shall be [?]; make the length of the bar [?] parts
[?].

upon them three [a] [?] parts [?]; until [?] again [?].



the hollow [?] two-and-twenty [15? [?]] parts, and bring near upon them ( 271
nn'7y) [?].

until it is required (arno TV /2'n e TY) [?].

Keli Hemmda —f. 211r-211v
f. 211r (Third Gate, continued; Fourth Gate)

[Later hand, upper-left: pencil foliation "211".]

parts and a half. Make also two diameters (ninoj7 1w), and every [?]; and it will be
at its end (1nxj721), and the bar will be [large] (['717a] nnan o) [?]. ...the form of
the straightness (hwin |j7n) [?]. Make a straight bar (v nma nwy), and its [work]
(m>x'7n) [?] ... toward the hollow (71'7n7); and that end (x1nn nxj7ni1) will be upon
[?1 (7y v [2D).

Bring near upon them the sphere of Venus (nann 71721 nn'7y anj71) [Red-ink-style
abbreviation 7172 = 71], and it will be [?]. Spread the sides as far as possible ( vwo
AWONN 19D |'TTY), and this is [?] (vn nni[?]). Make a straight bar (v nna nwy),
and you will have only a single side (Tnx T¥ DX > 17 i'n* ¥71) [?] — round or
square (yainn Ix '71y); and that circle (x1n x1nn ‘7aynn) [?].

Make [it] like that round plane (x1nn 713yn 271> nwy) which is [?] thick behind
the bar (nan ynxn nay [?] xinw), and make [?] ... the bar from below ( n"an
non'7n); set [it] as you find [?] (xxnn wwxd yaj7 [?]) ... open (ninD), and it does not
descend on the way [?] ()12 T 871 [?]) ... the deferents of the straightness ( iy
awn) [?], and [it] returns (awi), and [you will not?] [see] the bar [?].

the equating sphere (77ynnn 7173) [Arabic: al-muta‘addil, "the equating (deferent)
line"], known (v11), and [?] ... bring [it] near for Venus [?] (nan ... 21n{77) ... only
[?] for each one [?] (‘707 127 [?]).

The Fourth Gate: on making [a device] to mark off the [mean] motion ( "ywn
17nnn ynn7 nrwya’ Tn) [Hebrew heading, run-in body-size rubric — Stage-5
audit: NOT enlarged display script (unlike the 211v headings, which are
genuinely enlarged)].

one of them [?] straight between [?] (wr |2 [?] bnn TnN) ... the epicyclic sphere
(o'97nn 7273) [?] the plate [?] (n7207?) [?] ... set [?] a point/hole (n1j7n?) [?] toward
the deferent [?] (21nan7?) ... [?] its position [?] and the great [circle?] (711an) [?] ...
only a single side [?] (Th~x Tx DX D) ... the equating line [?] (‘7TVNnn) [?].



the bar will be [?] (n'n' nnan) in the way its plates are [?] (n'n'720w 10T12?) ... and
work upon the surface of the great bar (7iman nman 15 7y Ty [?] ... only [?] for
the deferent upon [?] its fixing (11j7n/mMyw 7y 2nan'7?) [?] ... the third [?] ('w'7wn?)
[?]; here [is] the face of the plate [?] (n'720n 19 nan) [?].

so too, when [it] is [?] as you [?] (hwxD o D [?]) [?] ... its faces [?] (19?); also the
face of the fixed [?] which is [?] (w~ via7n 19 0a [?]) [?] ... toward the [motion?]
(W7nn7?) [?] and cut it [?] and count [?] the plate (n'7a0n 717N ... ) Nn1) toward [?]
(an'7?) ... the fixed [?] toward the deferent [?] between the two [?] ( ... viaj7n
[22n2an7 [?]) ... one of the [?] (n TnX[?]) between straight [?] (w1 |2?) ...

make [?] [a measure] (nwy' [?]) and mark it off [?] (nj7'7nn1?) with the [?] ... toward
the measure of the deferent [?] in the plate [?] (0’7202 nMan Yyw an7) [?] ... so
too, from the [mean] motion which [is] cut [off?] (x2xj7 7170n |2?) [?] — one [?]
from among them [?] (n TNX[?]) ... [[llegible: ~1 line of small operands].

[A row of letter-numerals runs at the foot of the page,e.g."...o9 9 A’ > n..." —
sexagesimal-type operands. The individual values do not register with confidence
at tile resolution: [numeral: ?] across the row.]

f. 211v (The Second Treatise; its First Gate — definitions of
the instrument's parts)

and write [down] every number [?] (h90n 75 andi [?]) ... and [?] which plane [?]
and its center [?] (had1 a7 [?] 871 [?)]) ...

The Second Treatise (n"awin n1annn) [Hebrew heading, enlarged display script.
further: CONFIRMED — the feminine ordinal nuwn agrees with feminine naann
and rules out "nxn (which would take masculine nwn).]

to examine [?] (j"v'7 [?]) ... and why this instrument is called [as it is] ( X2j7' yviTnI
750 n1) [?] ... in the early times, when [?] the world ( [?] "wX Dniwxn DN
D71vn) [?] ... [?] blessed [is] this [?] (At yna nn [?]) ...

The First Gate (jlwx1 2w / 1wyain dywin) [Hebrew heading, enlarged display
script].

its parts and diameters [?], according to the nature of the stars ( D"0j71 0'j7'7n
D0'220n yaoY7) [?] ... that which is on the small side (juj7n T¥2 WwN), and it is the
face of the [?] (n 19 nINI[?]) ...



The epicyclic sphere (n'o;7nin 7172): the planes/deferents which are within [it]
from the [circle?] (n n pdMa Ywx nna'7nn[?]) [?] ... and they are also called [?],
and the planes are called deferents [?] (T nina'7nn nx7[?]) ...

The bar, fixed as its plane (j]2'7n> yiaj7zn nnan) — this circle (ntn 71avn) [?]. We
said [that] the plane which is [?] fixes the bar (n"an yiaj7 [?] "wN 2'7nn) [?]; the
small [?] which is on the sides of the bar (n'an 77X T¥2 WX |Oj70) [?].

the great circle (7iman 7iyn) is called [?] (x0j71 [?]) ... the fixed [line] is called a
line [?] (17 ®2j7' viajzin [?]) [?] ... the epicyclic sphere (n'oj7nn '7272) ... [its]
corner[s] divided (ni1j771nn 17) [?] ... a hole/perforation according to the measure
of [?] (iywo aj72 [?]) ...

The center of this circle (n71yn n7x 1>7n) is a perforation [?] (272 X0 [?]) ... and
the plane; and so [it] is near to us [?] (12'7y a7 |21 [2'7nn1) [?] ... the plane[s] are
called equal [to?] the star (22> niwn nix171 [27nn) [?] — the rest of the star[s] [?]
(Qaon ww [?7]) ...

[it] does not descend [?] from the bar [?] (n"han m Tr 87) [?], and [it] receives the
small [?] (jujzn 72770 TxN1?) [?] ... the [?] the small, which is [?] toward the
measure [?] (ivwd [?] 2wX joj70) [?] ... one, and so behold [?] (nan |21 TNX) [?] ...
[?] the center is fixed [?] (o nn [?]) ... a hole [?] the deferent [?] (anan7 [?] 2j727?)
... [?] a visible point (n'~11 nTj72).

[Librarian note: pencil foliation "212" (upper-left of £.212r) and later-hand pencil
foliation continuing; blank upper margins, no running headers.]

The Second Treatise (N1wn nyannn) —
continued

[Continuation of the First Gate — definitions of the
instrument's parts, from f.211v]

it is called "the plane equal to the star” (23> niwn |2'7n). And this [?] ... [Illegible:
~2-3 lines of degraded cursive; recurring words legible are nninw ("its breadth"?)
and a transliterated term o~ oyTn7n [?] — reading not recoverable at 4x4] ... its
nature [?] ... for keeping/observing (nnwn?) ... and [?].

Second Gate — v v

[Heading verbatim: 1w yy]



On reckoning the day and its hours [from midday]. The [first] day [?] ... which
was before the day (o1 omij7 n'nw) [?] ... which was in an hour and [some]
minutes (0'ji77n nywa) [?] ... and they begin (n'7'nnn) [?] ... like the midpoint of
the hour, which is called qubba (na1j7 x1j710) [?] ... the midday of the first day ('xn
[lwXNY O 7w ), in the manner of [?] ... itself. And likewise the third day begins
from midday (or 'xnn 7'nnn ‘a o1 [21) and is completed at midday itself ( o'7wai
Inxy1 or 'xna) ... some of them whole and some of them deficient ( bm'7v ninn
[D']Jhon nnni) [?] ... whatever is required for its correction [?], the whole apart,
and for the sphere of the mean (yxnxn 7237271 [?].

Third Gate — 'w'7w v
[Heading verbatim: w'7v Wyv]

[On the mean motion in degrees and minutes.] ... and it was an hour, a minute [?]
... and tomorrow (hnni) the year, the day, the minute [?] ... [Illegible: ~1 line] ...
the position called qubba (na1ji7 X1j7a0) [?] ... and it is the day [that] begins from
midday (or'n 'xnn 7'nnn) ... in this manner, the mean motion from midday [to]
midday of the [previous?] day (7w nir'xnn ... [Dr] 'xnn yxnxn 1700 [?]) ... an
hour, and it is completed at midday itself (imxya or 'xna 0'7wal 'n 0IY) [numerals
uncertain] ... [degrees and minutes] (n'j77n ... ni7yn) ... and take (nj71) [?] ...
whatever exceeds this [?] ... it is the mean motion (37nn xin) [?] ... and take the
[product?] (yalj7nn nj71?) [?] ... the whole, from the degrees (ni7ynn ... 7on) ... the
minutes (0'j77n0N) ... from [X] upon the minutes (0'ji77nn 0 7y ... N) ... from every
[thirty?] degrees a degree [?] ... and gather [the minutes] (n'i7'7nn ... yai71) [?] ...
[[legible: line-ends abraded].

[The remaining lines of £.212r continue the same degrees-and-minutes
computation: recurring legible tokens are ni'7yn (degrees), 0'ji77n (minutes),
yx¥nxn (the mean), 10on (the star), nij7nn (the position), n7ynn (the degree).
Exact clause order and all numeric operands are not confidently recoverable at
this resolution.]

[Lower third of £.212r is blank parchment.]

£f.212v (hwn n1annn, continued)

the near [values] (n'anj7n), and cast out from them every twelve ( 70 nnn 7wni

1'") [numeral uncertain], and the remainder (h\xwani) [?] ... this degree is upon its
position; it is the sought value (viz1ann 810 D 7y n'7yn); and when [?] ... it was [?]
... [Illegible: ~1 line] ... when there have passed of the hours of the day that you



are in (12 NN WX DI'N NIVY N Nay Ywxd) [?7] ... the sum (yalj7znn): take for each
hour a degree (n'7vn nyw 757 nj7); and for the [Sun?] it was, from [X], a degree [?]
for each hour (hyw 707 ... n'7yn ... n'n ?nnn%71); and for Venus it was — take half
a degree for each [hour] ([nyw] 707 n7yn 'xn ni7 n'n nan'7i) [reading of "half”
('xn) probable but not certain]; and all of them together, to gather (hax7 n'72) [?]
... [[llegible: ~2 lines].

each degree, and the minutes, and cast [them] out from the degrees ( ... n7yn 7>
ni7ynn n Y7wni ... 07'7n1) [?] ... the position, degree by degree ( n7yn ... DN
n'7yn[7]) ... and the remainder is [as] set out [above] (am> axwan) [?].

Fourth Gate — 'y v
[Heading verbatim: 'y'an Wyv]

[On the number of days that have passed.] ... according to the number of days
that have passed (Inayw om'n 1o0n?7) ... before it, [?] and after it, [?] the days
(om' ... MNXI ... 197) ... the new [moon / month] (wTnn) [?] ... and know the
[sum?] ([?yalj7Inn yT1) ... which [?] ... and the position is the number of days
(om'n 190n xin ni7nn) [?] ... and gather them with the number of days of the
[new moon?] (wThn m' 190N ny nxa71) [?] ... and by this, gather in the course of
the days (om'n aimn7a yaj7i) [?].

Fifth Gate — 'wmn v

[Heading verbatim: xxn' 87 "wnd" — wmn vw..." ("When [the value] is not
found...")]

When you do not find [the position exactly] (xxn' X7 1wx>d) — its illumination is
near it (17 a7 7rn) [?] ... you will find it fixed for the day [?] ... [Illegible: ~1 line]
... [take?] the position from the position [?] and add to it (n271 Di7n M oi7n) [?7] ...
it is; and below it, the length of the position [?] (D1j7nn 10X nTy)) ... the degrees,
[ten?], for each hour, and the remainder is subtracted (Axwani nyw 727 ... ni'7yn)
[?] ... [lllegible] ... the minutes, likewise, so-and-so (| ... [2]mD o'j77n) [?] ... and
the remainder, second [order] (nmw Axwanl) [?], and what remains of [X] ( nni

m e [?]).

Sixth Gate — 'ww v

[Heading verbatim: 'ww Wyv]

continually, in the position [?] (Di7nn 7y Tnn ?911n?) ... [?] ... the days [?], the
[sum?] and the remainder [?] ... and this [?] ... [Illegible: ~1 line] ... and there will



come out for you the [mean] course (\7nn 17 xxn) [?] ... the year [?], the position
(n1j7nm) [?] ... and the answer [is] the illumination (nYith nani?) [?] ... there comes
out the mean course (V¥xnxn 17nn xxin) [?].

Seventh Gate — 'vaw v

[Heading verbatim: 'viaw "yw — heading and opening line begin at the foot of
f.212v]

Seventh [Gate]: to know [?] (nyT17 'vaw ...) ... [Illegible: heading line, then text
continues onto the following folio.]

[Lower half of £.212v is blank parchment.]

Second Treatise — the use of the instrument. A run of very short "gates" (wv), each
a brief procedure for finding a planetary position with the Kli. The Seventh Gate,
begun at the foot of the previous folio, concludes at the top of 213r; Gates Eight
through Twelve follow in quick succession. The lower portion of each folio side is
left blank parchment.

f. 213r

[Seventh Gate — conclusion]

(The heading wnav 1w stands at the foot of the previous folio; its procedure
concludes in the opening lines here.)

which is nearest to them, and the course of its revolution toward the side it
approaches[?]. Mark and fix the rete, and set it[?] at the degree of the planet; and
place the tip[?] of the bar (n"nan) — advance[?] the notched tip of the bar onto the
rete — and observe the point that falls from the rete upon the line of the [rim / 1j7
i71(?)xn — reference line, reading uncertain]. So that whatever falls from the
mark (owinn) will lie upon that same line[?]. [Illegible: several words, dense
cursive] the bar upon the plane of degrees (n17ynn |2'7n), and the point that falls
from the rete upon the line [of the rim?][?] — this is upon the line [of the rim?]
itself[?]. [?] the bar over the plane of degrees, and mark from the plane of degrees
onto the plane[?], and this is the mean position of the planet (‘'yxnxn 1300 nij7n).

nmw v — Eighth Gate
To know the [mean] position of a planet (['v¥xnxn] 25> nij7n ny17[?]).

[?] and place the rete upon the [mark?]; and set the small bar (juoj7zn n"an)[?]. And
the [point?] that falls[?] — set the tip of the [large?] bar toward the side[?] of the



plane of degrees, at the degree[?] which it cut[?], and at the point where it falls[?];
and we set the line of alignment (hwi'n |j7)[?] on the plane of degrees, and it
returns[?] to the epicyclic sphere (n'oj7nn '7271). And the degree at which it cuts[?]
[[legible: a few words] — this is the mean position of the planet.

iyiwyn YW — Ninth Gate

And in it, to know the position of the [visible / true?] planet ( 2>5n nij7n
[?2axM0102D.

[?] upon the mark (owinn), which you marked[?] upon the rete. [Illegible: ~2
words] the tip of the bar onto the plane of degrees[?], at the degree[?] it cut[?];
and mark [from?] the plane of degrees[?]. And observe the point that falls[?] onto
the [?]. And this is [Illegible: end of line]...

[The remainder of 213r below these lines is blank parchment.]

f. 213v

(The upper margin is blank; text resumes about mid-page. Gates Nine's tail[?], then
Ten, Eleven and Twelve follow.)

the plane of degrees[?], which [?]; and set[?] [Illegible] the tip[?] of the bar[?]. And
the point that falls[?] from the rete[?] — [Illegible: dense line] the mean position
(vxnnn ... ni7n[?]). And mark[?] from the plane of degrees onto the plane[?], and
this is the position[?] [Illegible].

nwy e — Tenth Gate
[To know ... (opening words uncertain)].

[?] in the plane of degrees[?] [Illegible: ~2 words], the mark (owinn) that you
marked upon the rete. And set[?] the [large?] bar[?] upon its[?] [Illegible], and
mark[?] [Illegible]. And the point[?] that falls[?] [Illegible: line runs to the left
margin] — this is the position[?].

vy TNX Tyw — Eleventh Gate
[...] which is called the position of [the planet?] (n1n X2 73n Ni1n1 ..0).

[?] which draws near[?], and you take[?] the position[?] [Illegible: ~3 words].
[[legible: a full line, dense] the [visible?] rete[?], as[?] [Illegible]. And [?] known[?]
from this[?] [Illegible] — and it is upon[?] [Illegible]. And when you do[?]



[[legible] the [motion?] of the sun[?] (?wnw) [Illegible] the movable wheel (2717)
[Arabic: dulab, "wheel" — the movable disk][?] [Illegible].

1 e — Twelfth Gate

[...] (opening word "o17"[?] — reading uncertain; possibly a scribal /
Romance gloss) it will resolve[?] for you [Illegible] at any time or year[?]
[[llegible].

[[llegible: 1-2 lines] the wheel (2717)[?] [Illegible]; likewise upon the third[?]
wheel (2717 )[?] — the sun[?] for the hour[?] [Illegible]. Likewise upon the
third[?] wheel[?]. ayw [?] [a further ""yw" heading appears here; its number is
not legible] — the position of the wheel (2717 DIj7n), the position of the mover /
deferent (vamn nij7n)[?] [Illegible].

[The lower half of 213v is blank parchment.]

Isaac ibn al-Ahdab, BnF Hébreu 1031. Second Treatise (1112nn1) — short "gates"
(07wp) for computing planetary positions with the Kli. This opening carries the
final gates and the conclusion of the treatise.

[Later-hand pencil foliation, upper-left of f.214r: "214".] The upper margins of
both folio sides are blank; text begins about a third of the way down each page,
and the lower third of each side is blank parchment.

[f. 214r]

(The gate whose heading stood at the foot of f.213v — ordinal illegible there,
expected 13 — concludes here.)

and it will be that the star [2>i>nw n'ni] has returned, and its motion [is measured
byl[?] what lies between the central point [[n]'7>nn nT7an] and the apogee
[nann]. In all this, if that apogee runs [proceeds] in the order of the degrees [N 70>
ni7ynn] — that is, with the motion of the deferent [vainn nyin] — add those
degrees to the mean [yxnxn 7y ... qoin]; but if it is such that it should be
subtracted [vhaw][?] ...[?]. And afterward the mean position [vxnxn nij7n] will
come out for you, opposite the degrees [n1'7ynin T1] that you added; and there
remains the position of the mean according to that apogee. And if the central [?]
apogee lay beneath the [point] [ nnn ... ][?7] ...

[The specific quantities and one or two connective clauses in this passage are not
securely legible and are left unrendered rather than guessed — see QA.]



2w [Gate 14 [?]]

the star opposite [T21 221Dn][?] ...; the mean position and the [computation of][?]
the al-muta‘addil [77y...nn][?] ...; the [line of alignment / equating line][?]
opposite [degree][?] ..., to the [left / right] side [Tx7 ...]; the star stands so as to be
opposite [T21 n'n7 iy 1dDN] ...

(This gate gives the rule for where the star "stands opposite” on the plane of degrees
relative to the al-muta‘addil; several of its degree-values and point-labels are not
securely legible — see QA.)

2w [Gate 15 [?]]

Take [710][?] ... And if the edge [1Tn] of the bar [n"an] falls between [degree A][?]
and [degree B][?] ...[?], then [to the ... side]; and if between [degree C][?] and
[degree D][?] for the retrograde [/ lagging] positions [D'anxnnY], outside [yin][?]
and between [degree E][?] ... And if the edge of the bar falls between [degree][?]
... in the [same][?] way; and between [degree][?] and the apogee of the star [ nan
1010n], opposite [T][?] ... to the [left / right] side; and between [degree][?] for the
retrograde positions and between [degree][?] ... And if the edge of the bar falls
between [degree][?] ...

(A rule keyed to which interval, between two marked degrees on the instrument, the
edge of the bar falls into — distinguishing the advancing case from the
retrograde/lagging case, and the left side from the right. The individual degree-
markers/point-labels are numerous and not securely legible; they are flagged rather
than committed — see QA and Numerical impossibles note.)

(Lower third of f.214r is blank parchment.)

[f. 214Vv]

(Text continues; the gate begun near the foot of the preceding column carries over.)

the course of the star [2>1Dn 17nn] ...; and the star reaches one point [nnx nTj717]
[?] and comes out at the [portion / division] [nj77n2a][?] ... from the day [Drrn n];
and likewise if you wish [nx n ox |21][?] to the side [Tx7] ...[?]; one after another,
according to [the same] order [NTOD][?] — this is what comes out ...; the mean
position [yxnxn nij7n] ...; and likewise the [?] ...



v [Gate 16 [?]]

for the [computations / periods] [D'n¥Y7][?] ...; the mean [vxnxn][?] which [?]; the
instrument ['72][?] set toward [T21D j11on] ...; upon its degree [In7yn 7y]

[numeral: ?] ...; the degree [of] the star [21010n n7yn] [numeral: ?] ...; it will be
between [|a n'i] ...; the position and [?]; the fraction / part [j77n][?] ...; and you
shall know [yTni][?] every ... which is upon it [I"7y WwN] ...

(A procedure for setting the instrument against the star's degree and reading a
value on the plane of degrees; the tabulated numeral(s) it cites are not securely
legible at tile resolution — flagged [numeral : ?] rather than pattern-filled.)

Y 22N [Gate 17 [?]]
(Gate boundary marked with the raised double-dot : : after "the star.")

the [computation / arrangement] ...; the [days][?] and the minutes [D'j77nn1][?];
the mean course ['vxnxn 17nnn][?] and the [visible / true][?] ...; the number of
days [om'n 1o0n] and the [motions / positions] [nivianni][?] ... which [?]; between
the [motion of the] wheel [2717][?] ...; opposite [T1][?] ...; and if the star's motion
[is such that][?] ...; and set the bar [n"1an nwini] upon its degree [In'7yn 7y]; the
reckoning [jlawnn][?] ...; and the count ['anni][?] ...; and the [spheres / deferents]
[?] and for the sphere of the fixed stars [n'niani n2d1dN 727271][?] ... here [n9] ::

(The treatise’s final procedure, tying the reckoning of the mean and visible course to
the count of days; its several quoted quantities are not securely legible and are left

flagged.)
[Conclusion of the treatise]

the correction of the course [17nnn j1j7nil[?]; all this — and so we have done with
them the operations [nid>x7n nna 'wy][?] ...; and for the way of doing [the hour /
the reckoning][?] according to what has been given [|nn wwx '©7][?] ...; and [the
configurations / positions] upon all [7> 7y niapni][?] ...

And praise to God [7x7 a7ani][?], Amen [|nx][?].

[A large decorative scribal flourish / knot follows the closing line, terminating the
treatise. Below it the folio is blank parchment; faint red bleed-through from the
ruled table on the following leaf (f.215r) shows through, but belongs to that page,
not this one.]

(End of the text of Keli Hemda on this opening; the ruled astronomical table stands
on f.215.)



Keli Hemda — fol. 215 (standalone ruled
astronomical table)

Script: Sephardic/Maghribi semicursive (same hand and codex as the sister
witness Orah Selulah, BnF Hébreu 1086). Both sides of fol. 215 are a single ruled
astronomical table; there is no running prose. The treatise text itself concluded
on the preceding folio (214v).

Foliation: modern pencil "215" at the top of the recto (pagel_r0), in a later
Western hand. [Librarian note: "215" (modern pencil foliation)]

fol. 215r — ruled astronomical table (rightmost = 7'7> 1o0n
argument column; subject not confidently identified)

Stage-5 label correction ( + cold audit). Two independent cold reads
found the rightmost red column reads *77> a90on ("general number" — a
standard argument column), NOT the row-by-row 719> / nw / na1 17nn
labels first committed here. The header row sits on the r0/r1 tile seam
and is [?] throughout. The "Venus (n21) mean-motion" identification is
NOT supported by the tiles — it traced to the original dispatch's
orientation and has been withdrawn. What the recto tiles support: a

'7'7> 190N argument column and a red rubric in the adjacent column
tentatively 17nn [?]. The per-row n/qualifier labels below are struck to

[?].

Structure (committed with confidence): a red-ink ruled grid. Reading right-to-
left, the rightmost column is a red-rubricated label column naming the
tabulated quantity of each row; the interior is filled with black-ink multi-value
(sexagesimal) numeric cells. There is a top header row and a bottom red-ink
row closing the grid. Approximate dimensions: ~9 columns x ~10 data rows (1
either way; the ruling is skewed and the inner/gutter edge is crushed, so an exact
column count is not certain). Headers and the right-hand label column are in red
ink (rubrication); the body values are black.

Red rightmost column (read top—bottom) — the argument column. Two cold
reads (, Stage-5 audit) find a recurring two-line label »'77> 21®0on ("general
number") down this column — a standard tabular argument column, not per-row
motion headings. The adjacent column carries a recurring red ~4-letter rubric,
tentatively 97nn [?] (not confirmable). Specific per-row qualifiers do not resolve
—all [?].



Label/header vocabulary the tiles actually support: 177> 1o0n (rightmost
argument column, recovered); a red rubric tentatively 77nn [?] in the adjacent
column; header-row cells [?] (sliced at the tile seam). naa (Venus) is NOT
present/confirmable anywhere on the recto — the earlier "Venus mean-
motion" identification is withdrawn (dispatch-leak). /1w /719> / 0'7'7n / ni'7yn
via1 were first-pass vocabulary guesses and are downgraded to [?] pending a
header-seam-lowered re-tile.

Numeric interior — not committable. The interior data cells are two- and three-
place sexagesimal groups in a small, skewed cursive hand. Individual strokes are
visible but the multi-value cell contents do not resolve to reliable values glyph-
by-glyph; committing them would require pattern-filling or arithmetic inference,
which is prohibited. The interior is therefore flagged [numeral: ?] per cell. (This
matches the documented recovery floor of the analogous Orah Selulah tables on
the same hand/codex.)

Representative structural skeleton (row-label column at right per RTL logical
order; [numeral: ?] =legible cell whose value did not resolve):

Argument
col 8 col 1 (red, (red,
(L) col7 col6 <col5 cold <col3 <col2 7nn[?]) rightmost)

[num [num [num [num [num [num [num [numeral:?] '77>90n
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] 77> 190n
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [Nnum [num [num [num [num [num [numeral:?] '77>50n
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] 77> 190n
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] '77>50n
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] [label:?]
eral: eral: eral: eral: eral: eral: eral:



Argument

col 8 col 1 (red, (red,
(L) col7 col6 <col5 cold col3 <col2 7nn[2]) rightmost)
?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] [label:?]
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] [label: ?]
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] [label: ?]
eral: eral: eral: eral: eral: eral: eral:

?] ?] ?] ?] ?] ?] ?]

[num [num [num [num [num [num [num [numeral:?] [label:?]

eral: eral: eral: eral: eral: eral: eral:
?] ?] ?] ?] ?] ?] ?]

[Red ink: the closing bottom row of the grid holds single red-ink glyphs per cell —
likely a totals/argument row. Values [numeral: ?] (small, red, abraded).]

Marginal note (left margin of 215r). A two-line note in Judeo-Arabic cursive
stands in the outer (left) margin beside the grid (pagel_r1_c1). It is a genuine
marginal annotation, not part of the table. The hand is legible in outline but the
reading does not resolve with confidence; per marginalia policy I record its
presence and verbatim outline without asserting content:

[Margin: two-line Judeo-Arabic note; text not confidently legible — [Arabic: ?].
Further identification requires further verification.]

fol. 215v — ruled astronomical table (continuation)

Structure. A red-ink ruled grid mirroring the recto. Here the red-rubricated
label column is at the far LEFT (the outer edge of the verso), with black-ink
numeric columns filling to its right and a narrow argument-style column at the
far right (small one/two-glyph values per cell). Approximate dimensions ~9-10
columns x ~10 rows (+1; skew and gutter crush at the inner edge). The BnF
ownership stamp bleeds over the lower-left of the grid (see below).

Red label column (leftmost, read top—bottom). Motion (37nn) labels,
compound with a qualifier per row; qualifiers largely abraded:



Stage-5 caveat: the verso label column was NOT cold-re-verified

( covered the recto only). Since the analogous recto column read 1oon
'7'70 — not 17nn — the first-pass "17nn" reading here is downgraded to
[?] pending a cold verso re-read.

e [label: ? — first-pass ")7nn", unconfirmed]

e [label: ?]
e [label: ?]
e [label: ?]

e (column continues; qualifiers not resolvable — [?])

Numeric interior — not committable, for the same reasons as the recto: dense
small sexagesimal cursive at the skew/resolution floor. Flagged [numeral: ?] per
cell rather than pattern-filled.

Representative structural skeleton (row-label column at left per this side's
layout):

Row label col 8 (R,
(red, left) coll col2 col3 col4d <col5 «col6 col7 arg)
[label: ?] [num [nMum [num [num [num [num [num [numer

eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

[label: ?] [Pum [nMum [nMum [nMum [num [num [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

[label: ?] [num [nMum [num [num [num [num [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

[label: ?] [Pum [nMum [nMum [num [num [num [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]

[label: ?] [Pum [nMum [nMum [nMum [num [nNum [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]
[label: ?] [num [nMum [num [num [num [num [num [numer
eral:? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]

[label: ?] [num [nMum [num [num [num [num [num [numer



Row label col 8 (R,
(red, left) coll col2 col3 col4d col5 «col6 col7 arg)

eral:? eral:? eral:? eral:? eral:? eral:? eral:? al:?]
] ] ] ] ] ] ]

[label: ?] [num [nMum [num [num [num [num [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]

[label: ?] [num [nMum [num [num [num [num [num [numer
eral:? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]

[label: ?] [num [nMum [num [num [num [num [num [numer
eral: ? eral:? eral:? eral:? eral:? eral:? eral:? al:?]

] ] ] ] ] ] ]

[Librarian note: circular red BnF ownership stamp ("BIBLIOTHEQUE
NATIONALE" with center monogram) struck across the lower-left cells of the 215v
grid; it obscures several data cells in that corner (page2_r4_c2-c3), which are
consequently [numeral: ?] from the stamp as well as the hand.]
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