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A Nᴏᴛᴇ ᴏN ᴛHᴇ ᴡᴏRᴋ

A manuscript copy of R. Chaim Vital's treatise on astronomy, written in a
rabbinic hand in Damascus in the early seventeenth century — the city where
its author spent his last two decades, and within a generation of his death. Its
seventeen astronomical diagrams are executed in gold, red and blue with titles
in gold. Two eighteenth-century Damascus kabbalists signed the opening leaf.
It is the earliest known witness to the text.

What this volume contains, against what its author said he would write.
Vital's preface sets out four parts: the premises of the science; the making of
the tables; the manner of making them; and the molads, tekufot and fixings
derived out of the tables written in the second part.

This manuscript carries the first part alone, ending at f. 43r with the colophon
ןושארהרעשכ״ע — ”Thus far, the First Gate.” The three tabular parts are not here,

and the argument points forward to tables it never supplies. At f. 20r the author
sends his reader to ”the tables which we copied from” a named predecessor, so
those parts were to be tabular, and taken from an earlier astronomer rather than
computed afresh. Read this as a complete first part, not a complete book.

The text and its apparatus. The base is Chester Beatty Ms. Heb. 762, written
in Damascus in the early seventeenth century and the earliest known witness.
Every reading in the body is the manuscript's. Collated into the apparatus is the
printed tradition, in a modern resetting of the first printing (Jerusalem, 1866),
together with the notes its own editors and annotators left at hard places. The
print has nowhere been allowed to alter the manuscript's text. Where the two
differ, both readings stand.

Conventions. ⟦…⟧ encloses a reading the manuscript leaves open, with
the competing possibilities shown; [recte: …] is a correction, committed to a
specific reading; [?] marks what could not be read. Scriptural and rabbinic
references follow the brackets: (Tehillim 1:1) means the reference is written
in the source; [Tehillim 1:1] means we supply it from the phrase, and no
reference stands on the leaf. That distinction matters more than it looks — a
phrase recognised and a reference read are different evidence, and a misread
word will pull a plausible wrong verse in behind it.

A Nᴏᴛᴇ ᴏN ᴛHᴇ ᴛRᴀNSᴌᴀᴛIᴏN ᴘRᴏᴄᴇSS

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

This edition has been checked at citation grade. A stratified sample of it was
independently re-transcribed from the original page by readers given no sight
of the translation, and the two readings were then reconciled letter by letter.
Every disagreement in the layer a citing reader depends on — figures, names,
headings, and whether a passage is present at all — was settled against the page
before publication, and none was left open.

What that does and does not mean. It is a claim about a sample, not about
every line. A passage the sample did not reach is neither confirmed nor denied,
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and silence in an independent reading is not agreement. Where the page itself
will not settle a reading, this edition withdraws rather than guesses: a bracketed
pair marks a genuine ambiguity the original cannot decide, and a question
mark a character that could not be read. Those marks are deliberate refusals,
and they are worth more than the confident readings they replace.

A note on the references. A scriptural or bibliographic reference given in
brackets or parentheses is, in most cases, an editorial identification of an allusion
rather than a citation printed in the source. Books of this kind quote and weave
scripture constantly without naming it, and the identification is supplied here
as a convenience to the reader. Where the source does print a reference of
its own, it is given as printed. An identified allusion is not evidence that the
author cited that passage — look at the original before resting an argument on
one.

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.

AᴄᴋNᴏᴡᴌᴇᴅGᴇᴍᴇNᴛS

Translated with the assistance of Claude. The translator thanks the Anthropic
team for making this work possible.
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[Margin: outer (left) margin, upper half — two short inscriptions in a smaller,
more cursive hand later than the scribe's, in a browner ink; the upper cluster of
three lines opens with what reads as םיהלאיננח [?], the lower cluster of two lines
is not resolvable. Both are partly covered by conservation tissue laid over the
leaf. Content not legible at this resolution — [?]. No name is legible in either.]

[Red ink display: ה״הלזו״חרהמהמהנוכתהרפס ]
Sefer ha-Techunah, by Maharchu [R. Chaim Vital], ה״הלז [may his memory

be for the life of the World to Come].
Sha'ar 1 [ ארעש ,׳ in gold]
A memorandum. The lunar cycle of nineteen years [ ט״י ] — in which there

are seven months more, on account of [?] — comes to six thousand nine
hundred and thirty-nine days, sixteen hours, and five hundred and ninety-five
chalakim [parts, each 1/1080 of an hour], reckoned out of the 1,080 [ ף״רתתמ ]
to the hour. These are the sum of nineteen years [?] … according to Rav
Ada, whose year is 365 days [ ה״סש ], five hours, nine hundred and ninety-seven
chalakim, and forty-eight regaim — seventy-six [ הששוםיעבשמ ] regaim to every
chelek — by the precise reckoning of [?].

Examine it closely and you will find it so [ חכשתוקודו ].
Since in every cycle hours and chalakim are left over, and we do not count

them [?] except in whole days, [?] when they amount to [?] we add a day [?],
according to the known rules. And if [?] beyond the cycle [?], they will not be
[?]; and if [?]

in the second [?] there will be [?] from the gathering of the hours and the
chalakim that remained from them, together with the hours and the chalakim
[?] that are left over from the reckoning. And the remainder [?] that is added
[?]; and so one returns again with what remains [?]. And if [?], we do not add
a day until the next cycle.

And by the known rules, by which one knows the molad [conjunction] and
the deficient [?] and the [?] true — except that the remaining [?] [?] to know
— until he has reckoned for every cycle its days and its chalakim, [?] as was
explained above. And in this way he will know how many days have passed
from the creation of the world until this day, [?] so that he may reckon every
year [?], to know whether it was deficient [ הרסח ] [?] or full [ המלש ]; and by the
[?] rules [?].

the molados [?] upon the molados [?] this rule, for [?] the ikkar [the epoch
from which the computation runs] anew [?], after the manner of what [?] did
[?] … ה״הלז , the day of the ikkar [?] for every sphere and for every planet. All
this [?] to apportion to every [?] …

Know why [?] cycles that have in them [?] days and not [?] alone, for they
could not be so forever [?]. And by this reckoning [?] the [?] of the two [?] …
days; and this [?] is [?] to say [?], for we have [?] one day in several cycles, and
according to [?]

the whole rule of the dechiyos [the postponements by which the calendar
is regulated] we cannot add [?] in the [?] cycle [?]; the whole [?] and by the
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[?] together with what is added in the cycle [?] two days. And the matter [?]
except by the precision of the reckoning of [?]; and [?] that so it is in truth,
[?] for we have found cycles [?], and from them we found that [?] they are [?]
added [?] cycles. Therefore the whole rule of the dechiyos must be thus, and
these [?] [?] all the hours and the chalakim [?] they are the ones added in [?].

the cycles, which are [?] and not [?]. And apart from the [?] left over upon
the cycles of four [?] that are added to them — that is, only [?] … and that of
the first cycle is ,[?]״ל and the second is ,[?]״ל and there remains of them [?]
hours, and further [?] the third and the fourth [?] … ;[?]״ל and what remains
of them is about [?]״ל hours and more. And in all of them the cycle [?] [?] the
first [?] … and the [?], and they were [?], and further they are [?] more than
[?] hours, which are more than six days [?] … [?] hours; and [?] their being
in the place of ,[?]״ל six days and more, which are ;[?]״מ and there remains of
them a further [?] hours [?].

And all that you do by the correct reckoning is to know [?] the year —
whether it is deficient [ הרסח ], regular [ הרדסכ ] or full [ המלש ] — and therefore [?]
one postpones [ החד ] and sanctifies [the new month]. ׃׃

רמא [in gold] — Thus says the humble one [ ריעצה ] Chaim [ םייח ] Vital[?]
[⟦ לאטיו / אטיו ⟧], son of[?] the honoured Rabbi and teacher ⟦כ/ב⟧] ר״הומכ ] R.
Yosef [ ףסוי ] Vital[?] [⟦ לאטיו / אטיו ⟧], ה״הלז : because [?] …

to reckon [?], and at the outset [?] … [?] and molados and the intercalation
of the years [ םינשהרוביע ]; and this labour was [?] … [?] to reckon the tekufos
[the sun's seasonal turning-points] and the molados, and it does not [?] upon
us [?] … as Scripture says, ”and the work of the Lord they did not regard”
[ וטיבהאל'הלעפתאו ] [Yeshayahu 5:12]1 — and not [?] … [?], for I shall [?] [?]
the work of [?] …

And so too we have found [?], we have seen [?] … And thus were the
astronomical schemes of Shmuel and of Rav Ada, each one according to his
own [?] … who occupied themselves with this science [?] … to know it
thoroughly [ הירובלע ]; and [?], for the essence of this labour is to know the
course of the sun and the moon and their tekufos [?] … for through this the
fixing of Rosh Chodesh and of Yom Tov becomes known to us, and how many
labours depend upon this matter. In any case, since [?] … [?] the course of
these two luminaries, we shall be able to know the courses of the other planets
[?] … [?] and little; and just as [?] in the matter of the tables of the courses of
the sun and the moon — for from them you will easily be able to stand upon
the knowledge of the other five planets [?] — so as to reckon [?].

Now, others besides me have [?] [?] … a work small in quantity and great
in quality. And so I shall compose most of the premises needed to [?] … [?] the
said science, and by a short road, so as to [?], not [?] … [?] his hand sufficed to
compose the [?] books … [?] who occupy themselves with this science. And
we have divided it into ג] ׳ד/׳ ?] derushim [inquiries]: ׃׃

1the leaf writes וטיבה ; the received text has וטיבי
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The first derush will be the exposition of certain premises concerning the
sphere of the earth and the encompassing sphere[s] [?], [?] and the stars that
are in them and their courses. ׃׃

The second derush: [?] — the tables required in order that the courses of the
luminaries [?] and the stars and [?] be known; [?] … [?] so that the molados
and the tekufos and [?] and the fixing of Rosh Chodesh and Yom Tov may be
known to you. ׃׃

The third derush: [?] — the tables, and they shall not be like [?] ”the sealed
book” [ םותחהרפסה ] [Yeshayahu 29:11]. ׃׃

The fourth derush [ דה :[׳ [?] — the molados and the tekufos and the fixings
[?] … [?] and the order of the year, and the courses of the planets [ תכליבכוכ ]
and the constellations [ תולזמ ], and how we may know the fixing of [?] … [?]
them and their matter out of the tables, as they are written at the head of [?] …
the year [?] … [?] all this, with the help of Heaven [ ה״עב ]. ׃׃

[Margin: outer (left) margin, on the same line as the running header — the
folio numeral ב (= 2), in the scribe's own hand and ink. Higher in the same
margin, a pale grey mark shaped like a hooked stroke; it recurs at the mirrored
position on the verso, so it belongs to a repair or a conservation mark on the
leaf rather than to either text side.]

Sha'ar 1 [ ׳אהרעשה , the first word in gold] — the exposition of premises
concerning the sphere of the earth, the spheres, the stars and their courses; and
it contains eighteen chapters [ םיקרפח״י ]. ׃׃

Chapter 1 [ ׳אקרפ , in gold] — the exposition of the sphere of the earth: of
what lies around it and upon it, and of how all the spheres revolve, to give light
to [?] upon it and to pour down influence [?] upon them, as their Creator,
blessed be He [?], commanded them. ׃׃

Know [ עד , the opening ד in gold] that the earth is round like a ball on every
side [?], and is not flat, nor square, nor of any other shape.

It is established, further, that any sphere that is round admits of division in
three ways [ םיקלח׳]ג[ב — the numeral is a single letter and I could not separate
ג from .[ד The first is this: when you cut the sphere in half and set one half
above and one half below, there comes to be there a single line cutting it in
two, and this line the scholars of astronomy call, in the language of [?], the line
of the horizon [ קפואהוק ]. [?] When you cut it in half from its east [?] to its
west [?], [?] one half to the south and one half to the north, there comes to be
there a line cutting it, which is called the equinoctial line [ הושהוק ]; they also
term it the line that equalizes the day [ םויההושמהוק ]. The third is when we cut
it in half from north to south and set one half to the east and one half to the
west; then there comes to be there a line [?] — the meridian [ םויהיצחוק ].

And in the second chapter [ ׳בהקרפבו ], in the exposition of the orb
[ לגלגרואיבב ] [?], we shall explain the names of these lines; for there, in the first
orb [ ׳אהלגלגב ], which is called the diurnal orb [ ימויהלגלג ], [?] these names [?]
for every [?] — they are called [?], and so for the rest. ׃
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Know that the whole extent of the inhabited region on this sphere, in which
we stand, is no more than the upper northern quarter [ ינופצהןוילעהעיברכ ] of
the sphere of the earth. It begins at the equinoctial line on this sphere [?], and
spreads and runs on as far as the line of the horizon on the small sphere [?]; and
together with [?] it runs from below as far as the equinoctial line at the base of
the sphere — like the lower quarter [ ןותחתהעיברכ ] of the [?]. [?]

In the southern part of the sphere there is no habitation whatever, because
of the great heat there, since the line of the sphere of the sun spreads out there
toward the south, and [?] … before us, in the matter of the sphere of the sun,
as the early authorities determined [ םינומדקהקספכ ].

The later authorities have written that they have already found and seen
great settled regions besides this settled region of ours, over the whole surface
of this sphere [?] … as the motions of [?] … [?].

Know [ עדו , the opening ד-ו enlarged] that this inhabited part, in which
we are, the early astronomers divided into seven parts [ םיקלח׳זל ], and they are
called the seven climes [ םימילקא ], for they are like portions and bands encircling
—

Diagram. A circle drawn in gold, set into the left-hand two-thirds of the
text block; the body text of lines 14–24 is shortened on the left to make room
for it, so the figure sits within the writing area rather than over it. A single gold
diameter runs horizontally across the full width of the circle, with a small gold
node marked at the centre. In the right-hand portion of the circle, gold chords
are drawn perpendicular to that diameter, running from the upper arc to the
lower arc — I count eight of them, but the count is a floor, not a certainty:
the two nearest the right-hand arc are close-set and I would not swear to the
separation. Between the chords, below the horizontal diameter, the scribe has
written a row of small labels set vertically (rotated 90°), each occupying its own
strip; above the horizontal diameter, at the head of the chords, stands a row of
small single letters. All lettering on the figure is in the scribe's brown-black
ink. No red and no blue appear on this figure — the gold is the only colour,
and it carries the whole construction (circle, diameter, chords).

Labels legible on the leaf, as drawn:
• ברעמ (outside the circle, centred above the top of the arc) — west
• חרזמ (outside the circle, centred below the bottom of the arc) — east
• םורד (outside the circle, at the far left, set vertically) — south
• קפוא (inside the circle, written along the upper-left arc and following its
curve) — horizon

• םויהיצחוק (written horizontally along the horizontal diameter, to the left
of the central node) — the meridian

• ןופצ (outside the circle, at the east end of the horizontal diameter, set
vertically) — north.2

2read on ink in both witnesses; see the plate-label QA note below.
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• ץראהזכרמ [recte: ץראהזכרמ , superseding the earlier [?] ץראה / conjectured
ץראהרודכוק ] (inside the circle, upper middle-left, the legend set diago-

nally along the curve) — the centre of the earth.3

• the row of small single letters above the diameter: a numeral series
1–7 counting outward from the axis. The series is now independently
confirmed; three of its seven sorts are still supplied from the series, not
read from the ink (see QA below).

• the vertical labels in the chord-strips below the diameter: םילקא [recte:
םילקא , superseding the earlier reading םיקלח ] — ”clime” — written identi-

cally in each of the seven compartments. This makes the figure a clime
diagram.4

[Margin: outer (right) margin — no folio numeral. The brown mark stand-
ing in that margin at the height of the header is the ghost of the recto's ,ב
showing through the leaf; it is not writing on this side. Lower down, over the
outer edge of the text block, a faint grey circular library stamp; its legend is
not legible at this power. A pale grey hooked mark stands in the upper outer
margin, mirroring the one on the recto.]

— encircling [?] the small sphere, round about, [?] above.
It is established that a round sphere has in it length [ ךרוא ] and breadth [ בחור ]:

[?] the figure of the [?] is [?] upward, and breadth runs from south to north.
And these seven climes are divided across the breadth of this part of the sphere,
from the equinoctial line — which already cuts it in half — upward, as far as
the limit of [?] of the sphere on the northern side. And the first [?] begins
from the first portion, the one adjoining the equinoctial line; and the [?]. The
second clime stands further from the equinoctial line than the first, toward the
north; and so on, until we find that the seventh clime is nearly [?] of the sphere.
Above the equinoctial line its rise reaches a measure of [numeral: ב״[? degrees
and a half, and toward the north lies a region empty of all habitation, which is
not reckoned among the seven climes.

And from there onward [ ךליאוםשמו ] is the beginning of the seven climes, as
mentioned.

At the [?] of the seventh clime, from there onward, there is little habitation;
there are no [?] there [?], nor forms, because of the great cold. This is a measure
of about [numeral: ?] degrees [?] minutes, and it is not included among the
seven climes. From there onward, as far as the edge of the north, there is no
habitation at all. And [?] — all this below, in the division of [?] [?].

The length of the climes runs from east to west, encircling the sphere above
and below exactly; and the breadth that [?] this clime runs from [?] north to
south.

Know that the length and the breadth of the seven climes are not [?]. The
first, being nearly [?] of the sphere, is longer than the rest of the climes; and

3eight sorts, exact. The same phrase stands in the hub of fig-p18-1 on f. 9v, read there
independently.
4the superseded םיקלח (”parts”) stands verbatim in the QA notes below; not deleted.
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in the same way the length of each clime diminishes from that of its fellow,
down to the seventh clime, which is at [?] of the sphere, and [?] the rear [?] of
the sphere — and it is therefore shorter above and below, as is the case with
the breadth, except that [?] … [?] for the whole thickness [?] to the aspect of
breadth, divided one from another. And a scholar has no [?] [?] before us, and
[?].

It is found, then, that the localities [ תונידמ ] and the measures proper to each
clime, or [?], have length and breadth differing one from another. For a locality
that lies in the second clime is further from the equinoctial line than a locality in
the first clime, which is near the equinoctial line. And this distance, by which
the locality stands away from the equinoctial line, is called the latitude of the
locality [ הנידמהבחור ]; and in proportion as the locality stands further from the
equinoctial line, [?] increases.

And the longitude of the locality [ הנידמהךרוא ] is [?] the measure of its
distance from the meridian, and onward [?], whether toward the east or toward
the west — except that for a locality lying to the east of the meridian, its
longitude is reckoned as the lesser distance, from the eastern horizon toward
the meridian, and this is called eastern longitude [ יחרזמךרוא ]. So it is found
that a locality close to the eastern horizon has a small longitude, and the nearer
the locality lies to the meridian the greater its longitude grows. So too with
the localities lying to the west of the meridian: [?] its longitude runs from the
western horizon toward the meridian; and every locality near the western [?]
horizon has a smaller longitude than a locality near the meridian on its western
side. And this is called western longitude [ יברעמךרוא ].

Now according to this, there are localities that have neither —
[Margin: outer (left) margin, on the line of the running header — the folio

numeral ג (= 3), in the scribe's own hand and ink. Above it, in the head margin
at the extreme outer corner, a modern pencil 3. Standing in the same outer
margin, lower down, two pale grey marks — a hooked stroke and a broken
ring — of the same kind noted on the two preceding leaves; they are pale, they
are in the substance of the paper rather than on its surface, and they show at
mirrored positions on both sides of the leaf, which is what a watermark does
and what surface ink does not.]

— neither longitude nor latitude. That is the locality situated on the sphere
[?] at the point where the equinoctial line and the meridian meet.

Others have both longitude and latitude: the localities that lie far [?] from
[both lines] [?].

Others have longitude but no latitude: the localities that adjoin the equinoc-
tial line [?].

And others have latitude but no longitude: the localities that stand on the
meridian and are distant from the equinoctial line toward the north [ ןופצ [?] —
see the QA note; ןופצ and ןטק are not separable in this hand at this power], and
not [?].
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To know the measure of the longitude and the latitude of every locality
you must first know the measure of the sphere of the earth. The matter is
this. Just as the sphere [?] is divided into [twelve constellations [?]], and each
[constellation] into thirty degrees, so that the circuit of this sphere's revolution
comes to 360 degrees [ ס״ש ] — from one degree to the next [?] — from north
to south, so too [?] the sphere of the earth is divided [?] into 360 degrees,
matching the circuit of the sphere's revolution from east to west; and likewise
from north to south.

Since the circuit of the whole sphere is 360 degrees, the circuit of half the
sphere will accordingly be 180 degrees [ פ״ק ]. These run from the point of the
eastern horizon line to the point of the western horizon line in the upper half
of the sphere; and corresponding to them are another 180 degrees in the lower
half of the sphere, running from the point of the western horizon line to the
eastern horizon line.

By the same reckoning a quarter of the sphere will be 90 degrees [ ׳צ ]: [?]
from the eastern horizon line to the meridian at the [?] of the sphere is 90
degrees; from there to the western horizon line, 90 degrees; from there to the
meridian at the bottom of the sphere, 90 degrees; and from there to the eastern
horizon line, 90 degrees.

Corresponding to these there are [numeral: ?] degrees in the circuit of the
sphere of the earth from south to north — 180 degrees in its upper half and 180
in its lower part. They run as follows: 90 degrees from the southern horizon
line to the equinoctial line on the upper side of the sphere; from there, 90
degrees to the northern [?] horizon; from there to the equinoctial line at the
bottom of the sphere, 90 degrees; and from there to the southern horizon, 90
degrees.

Now since the place of our habitation is one part [?] [of the sphere], and
lies only toward the north as already stated, it follows [?] that the latitude of
localities has a measure of 90 degrees, counted from the equinoctial line to the
northern [?] horizon — with another 90 degrees corresponding to them, from
the northern [?] horizon to the equinoctial line at the bottom of the sphere.

The longitude of localities, then, is found to be 180 degrees [?], since [it
runs] from the eastern horizon to the western horizon across the whole [?]
inhabited [region] — that is, the circuit of the upper half of the sphere — with
another 180 degrees of longitude corresponding to them [?] in the lower half
of the sphere [?].

Although the measure of longitude is 180 degrees, [?] because it is divided
[into two [?]] — into eastern longitude and into western longitude, as stated —
we therefore say of longitude [?] that it holds no more than 90 degrees. So it is
found that the localities to the east of the meridian [run] [?] up to 90 degrees
only, and corresponding to them another 90 degrees of western longitude,
for the localities standing to the west of the meridian, as far as the [western]
horizon —
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[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The same two pale grey marks stand here that stand on the recto, at the mirrored
position: they are in the paper, not on it, and they read through from both
sides. Nothing else in this margin except the gloss noted below.]

— western [horizon]. Know, further, that the Ocean [ ס״ונייקואםי ] surrounds
the sphere of the earth, as is well known. The number [?] of degrees of
longitude, therefore, for the localities in the upper half of the sphere, are
counted from the eastern horizon to the western: from the shore of the eastern
[?] sea that adjoins the sphere of the earth, as far as the shore of the western sea
that adjoins the sphere of the earth.

Know, too, that the astronomers apportioned [?] all the localities in ev-
ery clime, and set down the longitude and latitude of the city of Jerusalem
[ ו״תםלשורי ] — for earlier, in the matter of the molados and the tekufos and
the chalakim [?], and as you will see, with God's help, [?] — [?] they are all
founded upon her [?], as it is written [?].

[?] said that Jerusalem stands at the middle [?], fixed [?], of the world. And
[?] to say the reverse [?], that it would lie to the north [?] —

The reason is that Jerusalem lies at the middle of the inhabited world, at the
edge [?] of this [?] clime, which [?] — in the north of the sphere, as mentioned.
It stands at the end of the third clime [ ׳גה׳ילקאה ], adjoining the beginning of
the fourth. And the latitude [?] of the first clime is close to the latitude of all
the [?] — so that the latitude of Jerusalem, reckoned from the equinoctial line
toward the north, comes to [numeral: ?] degrees [?].

There is a disagreement here. According to the view of the author of [?],
[Jerusalem] is distant from the near west [?] — reckoned from the near islands
in the Ocean, such as the isles of [?] — [?] degrees. But there are other islands
further off, on the [?] side [?] of the west, in the Ocean, and this is called the
far west; and the distance of Jerusalem from that far west [is …].

And know that the longitude of Jerusalem from the near west, toward the
meridian, is 83 [ ג״פ ] degrees [?]; and from the far west, 85 [ ה״פ ] degrees. So it is
found that the latitude [?] of Jerusalem is 33 [ ג״ל [?] — the second letter is ג or ,ב
i.e. 33 or 32; not separable] degrees. [?] from the far west, 83 degrees and a half;
and therefore [?] 85 [?].

[Margin: right margin, alongside these lines, in a second hand — smaller,
thinner, greyer ink and markedly more cursive than the scribe's. Two short
lines. What is legible: … ךרואו on the first, בחר on the second, the rest not
resolved. I make no identification of it beyond that; it stands beside the passage
on the longitude and latitude of Jerusalem.]

And its longitude according to Ptolemy [ ס״וימלטב [?]] is found to be [?] from
the west [?] —

Know that the lower half [?] of the sphere is likewise divided into seven
climes [ ׳ימילקא׳ז ], and it will be [?] on the pattern of what we have written
concerning the [northern [?]] half — [?] the upper, and there is no difference
between them, except that when in [?] the half above, it will be the beginning
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of [?] under the sun; so that if at that same moment it is the end of the setting
[?] of the sun in a locality in the [?] half of the sphere, the lower [?], which
corresponds [?] [to it], [then] by the measure of the longitude [?] and the
latitude [it is …].

And do not be surprised at what we said, that in the [northern [?]] lower
half of the sphere there is habitation [?] and seven [?] climes. For the [?] is
that the sphere of the earth is the ultimate [?] [?], and the spheres that revolve
around it are [?] — [?] the spirituality of the spheres [?] — [?] the earth [?] —
[?] and it is suspended in the middle of the spheres, and in the middle [?] [?]
from the sun; and by this [?] the reason [?] [that] the spheres [?] in the world
[?] — and not in a single motion. And so [?] the earth [?] [?] the point of [?]
[?]; it hangs in the air. And just so are the [?] material bodies [?] of the spheres
[?], like this sphere of the earth: they too —

[Margin: outer (left) margin, on the line of the running header — the folio
numeral ״ד (= 4), in the scribe's own display hand and ink. Above it, in the
head margin at the extreme outer corner, a modern pencil 4. Standing lower in
the same margin, two pale grey marks — a hooked stroke and a broken ring —
of the kind recorded on ff. 1–3: pale, in the substance of the paper rather than
on its surface, and showing at the mirrored position on the other side of this
leaf.]

— [?] from the spirituality of the spheres [ לגלגהתוינחורמ ]. They therefore all
stand [?] upon the sphere of the earth with their heads upward [ הלעמלםהישארו ],
toward the spheres. And so too the people who dwell in the lower half
[ ןותחתהיצחב ] [?] of the sphere: they all stand upon the ground with their
heads toward the spheres. So they are all found to be aligned [ םינווכמ ] [?] over
against all who dwell in the [?] half of the sphere — [?] on every side [?], and
they are divided [?], for [?] the upper [?] [?] toward the sphere, upward, like
those who dwell at the extremities [ תווצק ], who sit in the upper half [?].

So we and [?] are found to be above with respect to this [?], for always [?]
the sphere of the earth, and the people over against the spheres; and just so for
us who dwell [?] — [?] so for those who dwell above [?] — like those who
dwell at the extremities [?]. There is in it no ”above” [?]. It is found that every
side [?] [?], and likewise ”above” is above [?] [?] its own extremity [?]. ::

Chapter 2 [ ״בקרפ — in gold display letters]

On the exposition of the spheres that encompass the sphere of the ear[th] [ רואיבב

ץ]ראה[רודכהתאםיפיקמהםילגלגה ] — [?] they are all [numeral: ?] spheres.
[?] one above the other [?]. The uppermost of all the spheres is the one

called [?] the diurnal sphere [ ימויהלגלג ], or the encompassing sphere [ ףיקמהלגלג ].
Beneath it, the stars of the constellations [ תולזמהיבכוכ ]. Beneath that, the sphere
of Sha[btai — Saturn]; beneath that, the sphere of Tzedek [Jupiter]; beneath
that, the sphere of Ma'adim [Mars]; beneath that, the sphere of Chamah [the
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Sun]; beneath that, the sphere of Nogah [Venus]; beneath that, the sphere of
Kochav [Mercury]; and beneath that, the sphere of the Moon [ הנבלהלגלג ].

Beneath it are the four elements [ תודוסי׳ד ], which are [?] from above down-
ward [?] toward the [center?] [?]; and they are simple elements, not compound
[ םיבכרומאלוםיטושפתודוסיםהו ]. For beneath [?] the sphere of the moon there is
the sphere of the element fire [ שאהדוסי ], which is the highest, and the sphere
of [the element] air [ חורה ]; and beneath that [?] the sphere of the earth [?] [?].
Some of its parts are water [?] and seas, and some parts are dry land; and the
parts of the dry land are sunk within the parts [?] of the seas, and the parts of
the seas within the parts of the dry land. So it is found that the sphere of the
ear[th] is a point and the middle center [ יעצמאהזכרמוהדוקנ ] of all the spheres
that are compounded upon it, all of them.

[?] there is yet, above these spheres, the sphere of [?] — [?] the sphere of
the Intellect [ לכשהלגלג ], for it is not a body at all [ ללכםשגוניניא ] as the other
spheres are [?] — [?] the uppermost [?] which is above it and encompasses
them all [?].

[The following stretch — the comparison of the ”body” of the spheres with
the body of the four elements — is not recovered; see the QA note below.] [?]
they are like a body [ םשג ], and [?] [?] the body of the spheres [?] [?] the four
spheres of the simple elements [?]. And the body of the four elements is spiritual
[ ינחור ] [?] the separate [intelligences?] [ םילדבנה ], which are compounded [?]
[?], and [?] of the four elements [?] like the sphere of the earth, in sea and in
dry land.

Know [ עדו —written enlarged] that the uppermost sphere, which is [called?]
the diurnal sphere, has no star in it at all [ בכוכםושובןיא ]. [?] therefore [?] the
sphere [?] [?] — [?] and all [?] [?] [?] to carry [?] and to [?] them, [?] the
spheres that [?], as is mentioned in chapter [numeral: ?] [ ״פב [?]].

And all the stars, all of them — [?] which revolve [?] from the east [?] to the
[west?] [?] once in every 24 hours [ תועשד״כלכב׳אםעפ ] [?] — [?] constellations.
The seven planets [ תכליבכוכ׳ז ] are fixed in the sphere [?] which is called the
sphere of the [constellations?]; and in the other [numeral: ?] spheres they are
fixed [?]. In each one of them there is [?] but a single star [?] in each sphere of
them [?], and these are the ones called the seven planets [?] [?].

[?] as [?] within [?] [?].
And let us return [ רוזחנו — written enlarged] to the matter of the spheres [?]

[?] — [?] their [?] [?]. Know that [?] [?] the star [?] in the sphere [?], as [?] in
the sphere [?], and the sphere is one, and the fixed star [?] —

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The two pale grey watermark marks stand here at the position mirroring the
recto's. Alongside the second band of text, at the height of the line beginning

קפואהוקםהו·ץראה , there is a small brown mark in the right margin, three or
four strokes wide, which may be two or three letters of a marginal word or
may be an offset stain; I could not resolve it either way at this magnification
and make no claim that it is a gloss. Nothing else stands in this margin. Faint
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bluish-grey patches lower in the same margin are show-through from the
recto.]

Now, each of these spheres has [?], after the manner of the two [sides/pivots?]
[ םידדצ׳ב ] that the door of a doorway has: when upon the [?] the door turns [?]
and swings back on its sides, so each sphere has two [sides/pivots] on which
the sphere rests [ לגלגהןעשנםהילעש ] and [?] turns. And those [?] about all the
spheres [?] the air [?]; so [too] south and north. Hence there is one that [?]
from the depth [?] upward, and there are among them [some that go] from
above down[ward] [?] [?]. And therefore every sphere has two [sides/pivots],
the one on the side and the second on the [south?] side; and upon them is a
pole [ בטוק ] [?], and it swings back over against [?]. And so [?].

Now by way of illustration: just as [?] three lines that cut the sphere of the
earth — namely the horizon line [ קפואהוק ], the equinoctial line [ הושהוק ], and
the meridian [ םויהיצחוק ] — so they are in each and every sphere; and [?] such
is the diurnal sphere. For so it holds good [ קדציןכיכ ] [?] three [?]: eight [?]
lines [ םיוקתנמש ] [?], or as [?] [?] one [?] like the sphere of the earth.

[?] to say that on the north side and the [?] [?] a general rule [?]. And the
two sides of the diurnal sphere are the ones called a pole [ בטוק ] [?] like the
horizon line [?]; [?] its [?] at the middle [?] in the place where [?]; [?] and the
meridian passes through it [?], cutting the point [?] [?]; and over against it the
[second?] pole [ בטק ] [?] over against [?] the [inner?] line [?] — the meridian,
at the southern horizon line [?]; and two sides, or points [?].

In the science of astronomy [ הנוכתהתמכחב ] [there are] two poles [ םיבטקינש ],
[?] a northern [?], a southern point [?]; and the equinoctial line that is in the diur-
nal sphere is called [?] the middle of the breadth of the poles [ םיבטקהבחורעצמא ].
For as [?] the measure of its distance [?] from the [?] southern [?] line, so is the
measure of its distance from the pole.

Know, further, that the stars [?] — [?] all of them [?] fixed and set [?], as
[?] — [?] on the equinoctial line that is in the sphere of the constellations
[ תולזמהלגלגבשהושהוקב ], and [?] that a fixed star will be [?] at the mid-point of
its own sphere [?], set [?] above, or the reverse [?]; [?] of all the stars [?].

The stars that are in the sphere of the constellations are divided into [numeral:
?] [?]. [?] the stars that are found in the twelve figures [ תורוצב״יב ] [?] which
are called constellations; and the rest of them are fixed on the equinoctial line,
[running] round about it [?] — [?] in the whole sphere [?], and the other stars
[?] [?].

[The following stretch is not a witness; see the QA note.] [?] as [?] [?] [?].
And [?] [?] the new [?] [?] above, they are [?] of the twelve constellations that
are in the sphere [ לגלגבשתולזמב״יהןמ ]; they are [?], or [?] in one place [?] —
also [?] the beginning [?] stars [?] [?] the beginning of the motion [?], as in
the place of the twelve [?].

Each and every sphere has one point [ ׳א׳וקנ ] called [?] — [?] its sides [?] [?]
motion [?] and its longitude [?] [?] — [?] center [ זכרמ ]; and there are those
who call it a ”degree” [ הלעמ ].
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Know, further, that each one of these spheres, small or great, is divided into
[?] degrees, and into minutes [ םיקלח ], and into seconds [ תוינש ], and so on, just as
[?] [?]. So likewise [?] the sphere of [?] four quarters [ םיעיבר׳ד ] and [numeral:
?] parts [ םיקלח ], and there [?] degrees [?] of the constellations [?]; and here [?]
are [?], and the sphere [?] — and it is divided [?], and by the measure of [?] [?]
—

[?] all the spheres: for they are not equal [ ןיושןיאש ] in the matter of their
centers [?] [ םהיזכרמ ] and their points [ םהיתדוקנו ] and their [poles?] [?]; [?] [?]
the [?] portion [?] of one sphere of them alone, that is to say [?], and forever [?]

[Margin: outer (left) margin, on the line of the running header — the folio
numeral ה (= 5), a single display letter in the scribe's own hand and ink, standing
clear of the text block. In the head margin at the extreme outer corner, a
modern pencil 5. Lower in the same margin, two pale grey marks — a hooked
stroke and a broken ring — the watermark already recorded on the earlier
leaves, in the substance of the paper rather than on it.]

[Margin: outer (left) margin, alongside the twelfth to fourteenth body lines
— a gloss of three short lines in a hand markedly smaller, thinner and more rapid
than the scribe's, in a greyer brown. I could not read it and I make no claim
about its content; individual letters resolve but no word does. It is certainly ink
and not a stain: the mirrored position on the other side of this leaf carries it as a
faint bluish show-through. What it attaches to in the main text I also cannot
say — the body lines it stands beside are among the weakest on this side. See
the QA note; a separate finer cut is requested.]

— [?] the rest of the lower spheres [ םינותחתהםילגלגהראש ], though they are
all bound together [ דחי]םי[רושקםלכשתויהםע ] [?] — [?] each of them having
two poles [ םיבטוק׳ב ] [?]. And they are joined [?]; even so, there are among
them many differences [ םיברםייונישםהבשי ] [?].

[?] the differences that are in them; and through this we can know
[ תעדללכונ ] the time of [?] [?], and to know the molados and the tekufos
[ תופוקתהותודלומהתעדל ], and the eclipses [ תויקלה ], and the judgments of the
stars [ םיבככהיטפשמ ], and the changes that occur [ תורוקהתורומתה ] [?] — [?] [?]
by way of [?] the stars [?].

[?] this against that [?] the matter of the differences; and these are the five
differences [ םהםייוניש׳ההנהו ] [?]. The first difference [ ׳אהיונישה ] concerns the
centre [ םי[זכרמהןינעב ]] [?]. It is this: it would have been fitting that the centre
of the sphere of the earth itself should be the centre of each and every sphere
[ לגלגולגלגלכלשזכרמה]אוה[היהיומצעץראהרודכזכרמש ], since [?] — [?] that the
earth [?] [?]. But it is not so [ היהןכאל ], for there are among them a sphere
whose centre is the centre of the sphere of the earth itself [ זכרמאוהוזכרמשלגלג

ומצעץראהרודכ ], and there are those whose centre goes out and is distanced
from the centre of the sphere of the earth [ רודכזכרמןמקחרתנואצויםזכרמששיו

ץראה ] — [?] for the sphere itself, too, is distanced further toward one side than
[?], and therefore [?] from the stars [?] it is distanced, and it goes out from the
centre of the sphere of the earth [ ץראהרודכזכרממאצויו ].
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This sphere, then, which is distanced [?] toward one side more than toward
the other, is likewise called an eccentric sphere [ זכרמאצוילגלג ] [?], since its
centre goes out from the place of the centre of the sphere of the earth [ וזכרמ

ץראהרודכזכרמםוקממאצוי ]. And not all the eccentric spheres [ זכרמיאצויםילגלגה ]
are equal in the measure [?].

[The following line is not a witness — see the QA note.] [?] the centres
[?], for there is an eccentric [?] such a measure [?] [?] the lower [?] [?] all the
spheres [?].

[?] the eccentrics [ זכרמםיאצויה ], for all their [?] is toward the [?] side; and
see chapter [numeral: ?] [ ״פ]ב[ןייעו [?]] — [?] the eccentric sphere of Shabsai
[Saturn] [ יתבשלשזכרמאצויהלגלג ] [?]. ·

The second difference [ ׳בהיונישה ] concerns the two poles and the horizon
line [ קפואהוקוםיבטוקה׳ב ]: for there are [spheres] whose poles are [?] the poles of
the earth exactly [ שממץראהיבטוק ], and there are those whose poles are displaced
from the poles of the earth [ ץראהיבטוקמ]?[ויבטוקששיו ] — for its northern pole
stands high, above the pole of the earth [ ץראהבטוקמהלעמל ], and, over against
it, its southern pole descends below the southern pole of the earth [ ימורדהבטוק

ץראהלשימורדהבטוקמהטמלולש ]. And by the measure of the elevation of its
northern pole [ ינופצהבטוקהבוגרועיש ] above the northern pole of the earth, so
is the measure of the depression of its southern pole [ ימורדהבטוקתולפשרועיש ]
beneath the southern pole of the earth. There will be a difference likewise in
[?] their equinoctial line [ םהלשהושהוק ]; and this difference follows from the
difference of [?] — [?] the second, for so the equinoctial line is as the middle
[ עצמאכאוההושהוק ] [?] of the sphere itself. So too the horizon, and the two
poles, are distanced from the equinoctial line [?] [?] — [?] [?] in a complete
difference [ רומגיונישב ] [?]. [?] likewise, for according to the measure of the
elevation of the northern pole of the sphere [ לגלגהלשןופצבטוקהבוג ] above the
pole of the sphere of the earth, so will be the measure of the distance of its
equinoctial line toward the south from the equinoctial line of the earth [ הושהוק

ץראהלשהושהוקןמםורדדצלולש ], in the upper half of the globe [ ןוילעהרודכיצחב ];
and over against this, in the lower half of the globe [ ןתחתהרודכיצחב ] will be
the measure of the inclination [ תייטנרועיש ] of the equinoctial line which is
above there in the sphere, distant and drawn toward the north [?], from the
equinoctial line of the sphere of the earth. ·

The third difference [ ׳גהיונישה ]: for there is a sphere that is [?] from
beneath upward, and there are [some] [?] turned from above downward
[ הטמלהלעממבבסומ ]. ·

The [fourth?] difference [ ׳ד[היונישה ?]] is by the measure of the lag of their
course [ םכלהמרוחיארועישכ ], for there is [one] turned [?] and there is [one] [?]
[?] [?].

[The two closing lines are half recovered; see the QA note.] Now these
five differences [ ולאםייוניש׳ההנהו ] [?] [?] are bound to be completed together
[?] in one sphere [?] — [?] the differences named above [ ׳זנהםייונישה ], which
are the second and the third, since they depend upon [?] [?] this against that,
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as stated. For whatever has its poles differing and inclined above the poles of
the earth [ ץראה]יבטוק[לעמםיטונוםינושמויבטוקשימ ], it necessarily follows that its
[equinoctial] line too [ הושה[וקםגשאוהחרכומ ]] —

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The two pale grey watermark marks stand here at the position mirroring the
recto's. Lower in the same margin, alongside the fifth to eighth body lines, a
faint bluish-grey patch of small strokes: this is show-through of the marginal
gloss on the other side of this leaf, not writing on this side, and I have transcribed
none of it. Nothing else stands in this margin.]

— the equinoctial line of that sphere will be inclined away from the equinoc-
tial line of the earth [ ץראהלשהושהוקמהטונהיהיולשהושה ]. ·

Now consider a sphere whose centre is the centre of the earth itself,
but whose poles and equinoctial line are inclined away from the poles and
the equinoctial line of the earth [ ויבטוקשאלאומצעץראהזכרמאוהוזכרמשימ

ץראהלשהושהוקויבטוקמםיטונולשהושהוקו ]: this is called an inclined sphere
[ הטונהלגלג׳קנהז ], because it inclines to the sides [ םידדצלהטונאוהיכ ], but it is
not eccentric [ זכרמאצויוניאלבא ]. And that whose equinoctial line and poles
are aligned with the equinoctial line and the poles of the earth [ וקבםינווכמ

ץראהיבטוקוהושה ], but whose centre goes out from the centre of the earth [ אלא

ץראהזכרממאצויוזכרמש ], is called an eccentric sphere [ זכרמאצוילגלג׳קנהז ], and
it is not called inclined [ הטונ׳קנונניאו ]. And there is a sphere that is eccentric
and is also inclined in its poles and in its [?] lines [ םגוזכרמאצויאוהשלגלגשיו

ולש]ו[יוקבוויבטוקבהטונאוה ], and it is called [both] as well.
[?] such as the diurnal sphere [ ימויהלגלגומכ ]; and see chapter [numeral: ?]

[ ״פ]ב[ןייעו [?]] — [?] [?] this matter. ·
There is yet a [sixth?] difference [ יש[שיוניששידוע ?]] concerning the spheres,

and it is this: the two uppermost spheres — the diurnal sphere and the sphere of
the constellations [ תולזמהלגלגוימויהלגלגםהש׳נוילעהםילגלגה׳ב ] — each of them
is called one sphere only [ דבלב׳אלגלגקר׳קנוניא]םה[מא״כ ]; whereas all the lower
spheres [ ׳נותחתהםילגלגהלכלבא ] — each sphere of them is divided into several
spheres [ םילגלגהמכלקלחנםהמלגלגלכ ], and all of them are called the sphere of
[?] [ לגלג׳קנםלכו [?]]. ·

Know, further, that all the great spheres named above [ ׳זנכםילודגהםילגלגהלכ ],
and likewise all the lower spheres [ םינותחתהםילגלגהלכןכו ] — [?] every sphere
[?] — are spheres that encompass and revolve about the whole world [ םה

ולוכםלועהםיבבוסוםיפיקמםילגלג ], and within them stands the sphere of the earth
entire [ ולוכץראהרודכדמועםכותבו ]. But there are among them small spheres
[ םינטקםילגלגןהמשילבא ] [?] — [?] the lower spheres, and likewise the sphere
of the epicycle [ הפקההלגלג ]. These do not encompass the sphere of the earth
[ ץראהרודכתאםיפיקמםניאו ], and the sphere of the earth is not at their middle,
nor within them below, at all [ ללכהטמלםכותבוםעצמאבץראהרודכןיאו ].

[?] the measure of the sphere is small [?]. The one called the epicycle revolves
about the earth, and yet the earth is not inside it [ ץראהביבסבבוסהפקההלגלג׳קנה

וכותבץראהןיאו ]. The character of this sphere is that [?] it is a very small sphere
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[ דאמןטקלגלג ], the measure of the whole circumference of its circle being as
the measure of the thickness of the sphere in which [ ולוגיעףקיהלכ]?[רועיש

רשאלגלגהיבוערועישכ ] it is [?], turned and fixed within it [ ובעובקובבסומו ]; and
its place [?] is on the equinoctial line of its own great sphere [ לשהושהוקב

ולשלודגהלגלג ], called the [?] sphere, in which it is turned. Being fixed there
within the thickness of the breadth of the sphere [ לגלגהבחוריבועב ], it rolls there
from the underside of it to the upper side of it [ הלעמלובשתחתממםשלגלגתמאוה

ובש ], or the reverse [ ךפהלוא ]. It has two poles of its own, driven [?] into the
thickness of the wall of the great sphere [ לודגהלגלגהןפודיבועב ] on its northern
and on its southern side [ ומורדוונופצדצמ ]; and it likewise has an equinoctial
line, exactly [ שממהושהוקכ״גולשיו ], [?] set opposite the equinoctial line of its
great sphere [ ולשלודגהלגלגהלשהושהוקדגנכןווכמ ]; and the star [ בככהו ] — [?]
[?] the sphere called [?], fixed there, as [?] [?] — the equinoctial line of the
epicycle [ הפקההלגלגלשהושהוק ].

So it emerges that the epicycle has two revolutions [ םיבוביס׳ב ]. The first is that
[?] is turned, its whole self, about the earth [ ץראהביבסומצעלכבבסומש ] [?], and
is called [?] — by the revolution of its great sphere [ לודגהולגלגבוביסי״ע ]; [?] its
motion is found, and it turns the epicycle along with it [ הפקההלגלגתאםגבבסמו ].
The second is the revolution of the epicycle's own self [?] [ ולשומצעבוביסה ],
as [will be shown] below [ ןמקלדכ ]; and on its arriving [?] at its place within
the wall, in the thickness of the eccentric great sphere [ לודגהלגלגהיבועןפודךות

אצויה ], and above, there is [?].
[?] a difference between the [?] of the motion of the epicycle [ ]?[ןיביוניש

הפקההלגלגתעונת ] [?] the epicycles of the rest of the spheres [ םילגלגהראשלהפקהה ];
and it is like [?] the epicycle that they have — the planets [ תכליבככ ], which
are [numeral: ? — obscured by an ink blot] below [?] — they are turned [?],
turned toward the side of the revolution of their own great sphere [ דצלםיבבסומ

לודגהםלגלגבוביס ] [?], for [?].
The great sphere of Shabsai [Saturn] [?] [ יתבשלשלודגהלגלג ] [?], the one

called the eccentric sphere [ אצויהלגלג׳קנה ]: its eccentric is turned from below
upward [ הלעמלהטממבבסומולשאצויה ], and its epicycle too [ ולשהפקההלגלגםגו ]
is turned from beneath upward [ הלעמלתחתממבבסומ ]; and so with all the spheres
above — except in the sphere of the Moon [ הנבלהלגלגביתלוז ], for it alone
[ ודבלאוהיכ ]: its great sphere, its eccentric, is turned toward the [?] side
[ דצלבבסומולשאצויה [?]], while its epicycle is turned the opposite way from
it, toward the other side [ רחאהדצלוונממךפהלבבסומולשהפקההלגלגו ], as will be
explained below [ ןמקלראבתישומכ ].

[?] as in chapter [numeral: ?] [ ״פכ [?]]. And so the seven planets [ תכליבככ׳ז ]
have epicycles [ הפקהה]י[לגלגםהלשי ] — all but the sphere of Chamah [the Sun],
which has no epicycle [ הפקההלגלגולןיאשה״מחלגלגמץוח ].

[Margin: outer (left) margin, on the line of the running header — the folio
numeral ו (= 6), a single display letter in the scribe's own ink, standing clear of
the text block toward the outer end of the head margin. At the extreme outer
corner of the head margin, a modern pencil 6. Lower in the same margin, two
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pale grey marks — a hooked stroke and a broken ring — the watermark already
recorded on the earlier leaves, in the substance of the paper rather than on it.
No marginal gloss stands on this side; the outer margin stands empty from the
text block outward to the fore-edge.]

—However, [?] the Sun itself is fixed [ העוקת ] [?] in the great sphere. There is
yet another difference [ רחאיוניששידוע ]: the great sphere [?] has a measure and
a time of its own for the revolution of its course [ וכלהמבוביסלןמזורועישולשי ],
while the sphere of the epicycle has another measure and time [ שיהפקההלגלגו

רחאןמזורועישול ] for its own revolution and its own course [ וכלהמוובוביסל ]; and
the time of their revolutions is not the same [ הושםבוביסןמזןיאו ].

And know [ עדו ] that the measure of the course [ ךלהמרועיש ] [?] and it is
divided into [numeral: ?] degrees [ ת[ולעמ]?[לקלחתמו ]] [?] [?].

[?] [?] [?].
[?] like this [ הזכ ]. And all the matters that [?] in this epicycle within the

sphere [ לגלגבהפקהההזב]?[שםיניינעהלכו ] will each be explained in its place
[ ומוקמב׳אלכראבתי ]. We shall now set out the matter [ ןינעהתעראבנו ] of the
lower spheres [ םינותחתהםילגלגה ], such as the sphere of [?] [?], except the sphere
of the epicycle [ הפקההלגלגיתלוז ]. ·

And know that the rest of the lower spheres [ םינותחתהםילגלגהראשיכעדו ]
of [?] are divided into several spheres [ םילגלגהמכלםיקלחתמ ], and they are [?]
spheres — three great spheres that encompass the world [ םיפיקמםילודגםילגלג׳ג

םלועה ]; and also small spheres that do not encompass the whole world [ םגו

םלועהלכםיפיקמםניאשםינטקםילגלג ], and likewise the sphere of the epicycle
[ הפקההלגלגןכו ] [?] [?] great spheres.

They divide into three kinds [ םינימ׳גלםיקלחנ ]. The first kind [ ׳אהןימה ] is
the domeh sphere — the resembling sphere [ המודהלגלג ] — that is to say [ ל״ר ],
one that resembles [ המודש ] [?] in all respects [ םיניינע]ה[לכב ] [?] another sphere
[ רח[אלגלגלא ]]: [?] the sphere of the constellations [ תולזמהלגלג ], since it resem-
bles it [ המודאוהיכ ] [?] — whether in [?] its motion [ ותעונת ] [?] below, or in
the measure of its course [ וכלהמרועישכןה ], or [?] — in its course [ וכלהמב ]; and
because, just as the sphere of the constellations has its course [?] [ לגלגשומכיכו

אוהוכלהמתולזמה [?]] [?] the earth [ ץראה ], so it is necessary in the sphere [?] that
resembles [?] [ המודההמלגלגבחרכומןכ [?]]. [?] its poles too, and its equinoctial
line, are like the poles and the equinoctial line of the sphere of the constellations
[ תולזמהלגלגלשהושהוקויבטוקכםהולשהושהוקוויבטוקםג ] [?] equal [?] in itself,
and they are set together one against the other [ הזדגנכהזדחיםינווכמו ]. ·

However [ םנמא ], the poles and the equinoctial line of the sphere of the
constellations and of the sphere [ לגלגלשותולזמהלגלגלשהושהוקוםיבטוקה ] [?]
are not like the poles and the equinoctial line of the sphere of the earth [ םניא

ץראהרודכלשהושהוקויבטוקכ ], as will be explained below [ ןמקל]ראב[תישומכ ]. ·
And there is a domeh sphere [ המודהלגלגשיו ] in the revolution [ תפקהב ] [?];

and here [?] of the sphere of the constellations, by the measure of its course
and according to the manner of its motion [ ותעונתךרדיפכווכלהמרועישכ ] [?] [?]
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below, and therefore it is called by another name [ רחאםשול׳קנןכלו ]. And so
there is a sphere of irregular course [ ךלהמההנושמלגלגהנהו ] [?] [?].

[?] Nogah [Venus] [ הגונ ]. · And there is a domeh sphere in all the [?] except
[?] its motion, which is [?] above. · [?] [?] is done in the sphere of the Moon
[ הנבלהלגלגב ], and it is called the course of the sphere [ לגלגךלהמ׳קנו ] [?] [?] [?]
it emerges that this sphere [ לגלגההזשאצמנ ] [?] [?] is sometimes called a sphere
of irregular course [ ךלהמההנושמלגלגםימעפל׳קנ ]; and it is called [?] of the Sun
or of that star [ אוההבככהואשמשה ], and it is called [?].

The [numeral: ?] kind [ ׳]?ג/ב[הןימה ] is called the inclined sphere
[ הטונהלגלג׳קנ ], and its matter has already been explained above [ הלעמלונינע]ראב[תנרבכו ].
· The [numeral: ?] kind [ ׳]?ג/ב[הןימה ] is called the eccentric sphere
[ אצויהלגלג׳קנ ] [?] [?]. It is also called the carrying sphere [ אשונהלגלג׳קנםג ],
since it carries the sphere of the epicycle within its thickness [ תאאשונאוהיכ

ויבועבהפקההלגלג ] [?]. ·
[?] the lower ones — the spheres of the epicycle: these are one kind only

[ דבלבםה׳אןימהפקההילגלג ], and they are called by [?] names [ תומש]?[׳קנו ] [?]
[?] [?] [?] another [?] or a sphere ·, [?] the epicycle, or the sphere of the [?]
[ סהלגלגואהפקהה [?]], since the star is fixed in it [ בכוכהעוקתוביכןעי ], like [?]
the constellations, or it is called [?] [?] [?]. ·

[Illegible: an enlarged display word opens the paragraph here — four let-
ters, the last a final mem] — they are alike in these respects [ םינינעבםיוש ], since
each one of them [ םהמ׳אלכיכ ] has two great spheres [ םילודגםילגלג׳בולשי ],
which are the [?] and the eccentric [ אצויהו]?[הםהש ]; and it also has one
small sphere, that of the epicycle [ הפקההלשןטק׳אלגלגולשיםג ], and all [?]
spheres, or the great ones [?], and the sphere of the epicycle is called one sphere
[ ׳אלגלג׳קנהפקההלגלגו ] — whether of Shabsai [Saturn] [ יתבש ], or of Tzedek
[Jupiter] [ קדצ ], or Ma'adim [Mars] [ ם״דאמ ]. And Chamah [the Sun] [ המח ] has
two great spheres, the domeh and the eccentric [ המודהםילודגםילגלג׳בולשי

אצויהו ], and it has no sphere of the epicycle [ הפקההלגלגולןיאו ]. · And Nogah
[Venus] has three great spheres [ םילודגםילגלג׳גולשיהגונו ] — the domeh and
the eccentric [ אצויהוהמודה ], and also small spheres [ םינטקםילגלגםגו ] [?] of the
epicycle, this one turned [?] [ בבוסמהז [?]]; and the whole motion [ העונתהלכו ]
is called one sphere [ ׳אלגלג׳קנ ]

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The two pale grey watermark marks stand here at the position mirroring the
recto's — out in the body of the outer margin, clear of the text block. Nothing
else stands in this margin, and there is no gloss on this side. The text block on
this side sits markedly further from the fore-edge than on the recto — its right
edge falls appreciably short of where the recto's stands — so the whole measure
is shifted toward the gutter, which on a verso is the left.]

— of Nogah [Venus]. And Kochav [Mercury] has three great spheres
[ םילודגםילגלג׳גולשיבככו ] — the eccentric, the domeh, and the carrying
sphere [ אשונהוהמודהואצויה ] — and three small spheres of the epicycle
[ הפקההלשםינטקםילגלג׳גו ], one turned within another [ הזבבבוסמהז ]; and all of
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them together are called one sphere, that of Kochav [ בככלש׳אלגלג׳קנםלכו ].
And the Moon has three great spheres [ םילודגםילגלג׳גהלשיהנבלהו ] — the
domeh, the eccentric, and the inclined [ הטונהואצויהוהמודה ] — and one small
sphere, that of the epicycle [ הפקההלשןטק׳אלגלגו ]; and all of them are called
one sphere, that of the Moon [ הנבללש׳אלגלג׳קנםלכו ]. ·

And the whole [?] [?] [?], for they are seven [numeral: ז ׳ו/׳ ?] great
spheres [ םהםילודגםילגלג׳זיכ ] — three of the Moon and three of Kochav
[ בככלש׳גוהנבללש׳ג ], and two for the sphere [ לגלגלםינשו ] [?] of the [?]
stars [?], the lower ones [ םינותחתה ] [?] [?]; and three small spheres of the
epicycle [ הפקהלשםינטקםילגלג׳גו ] — two for Nogah and two for Kochav
[ בככל׳בוהגונל׳ב ], and [?] for Chamah [the Sun] [?] [?] the stars [?]. But
Chamah has no sphere of the epicycle at all [ הפקהלגלגםושהלןיאהמחללבא ].
And see chapter [numeral: ?] [ ״פ]?[ןייעו [?]].

גקרפ ׳

[The chapter rubric is written in gold — קרפ in full, followed by a single gold
numeral letter with gershayim — standing at the head of its line, with the
chapter's opening words continuing on the same line to its left. Gold is the
only colour used for decoration on this leaf; the red at head and foot is the
border rule.]

[?] the great sphere [?] [ לגהלגלגה [?]] [?] the uppermost are three
[ ׳גםהןוילעה ], which are called: the diurnal sphere [ ימויהלגלג׳קנה ]; the
encompassing sphere [ ףקיהלגלגה ] [?]; and it is likewise called [ ׳קנכ״ג ] [?] the
sphere [?] — the portion [ קלחה ], since there is in it [?] no star at all [ ]?[ובןיאןעי

ללכבכוכםוש ]. [?] [ לכמ [?]] its standing is not complete [ םלשוניאודמעמ ]. [?] the
stars [?] all the spheres that we have written of [ ונבתכשםילגלגהלכתא ] [?] [?] in
it, of the motion; and the motion is in one whole day of twenty-four hours
[ תועשד״כלשםלש׳אםויכהעונתה ], and therefore it is called the diurnal sphere
[ ימויהלגלג׳קנןכלו ].

And if we should say that there are spheres [ םילגלגשישרמאנםאו ] [?] whose
motions are contrary to the motion [ העונתהןמתויכפהתועונתהש ] [?] always —
and also because [?] the time of the revolution of the motion of their course
[ םכלהמתעונתבוביסןמז ] would be [?] [?], and a long time [ ךוראןמזו ] [?], so that
the sphere [ לגלגהיכתויהל ] [?] would be the greatest of them all [ םלכמלודגהיה ];
and this because it encompasses [ ףיקמאוהיכהזו ] [?] alone, and all of them are
set [ םינותנםלכו ] [?], therefore there is in it [?] [?].

[?] and to the stars [?] its motion is the reverse of the motion of their
revolution [ םבוביסתעונתךפהותעונת ] — the stars, even though they move [?]
in one day only [ דבלב׳אםויכ ], and even so [ ז״כעו ] [?] [?] the motions [?] [?]
are set in order [ םינקותמ ] [?]. And this revolution does not annul their first
revolution below [ הטמל׳אהםבוביסלטבמהזבוביסןיאו ]; this resembles [ המודהז ] a
revolution [?] [?] small [?] within one great sphere [ לודג׳אלגלגב ], while the
star [ בככהו ] [?] and travels gently [ תחנבךלהמו ] at the time of [?] [?] the sphere
of the constellations and its centre [ וזכרמותולזמלגלגה ] [?].
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[?] the sphere moves downward [ הטמלעעונתמלגלגה ] [?] [?] [?] and it turns
the sphere that moves upward [ הלעמלעעונתמלגלגהתבבסמו ], like this one, which
has no [?] [?] a small revolution [ ןטקבוביס ] [?] another; the sphere is turned [?]
[?], or the sphere within the sphere [ לגלגבלגלגה ] — all its particulars [ היטרפלכ ]
[?] [?] that it turns the sphere, which moves [?] upward [?]; and it is likewise
found turning and moving downward [ הטמלעעונתמותבבסמ ]. And there is [?]
[?] it moves downward in its own way [ הטמלעעונתמהכרדבאוה ], and if it itself
is reversed [ ךפהתמומצעאוהםאו ] [?] [?] and all the revolutions are performed in
one time [ ׳אןמזבםישענםיבוביסהלכו ]. And also, as with the matter of the union
[ דוחיהןינעכםגו ] [?] great [?] and a waiting [?]; even so it moves [ תעעונתמז״כע ]
[?] [?] over against one [?] which turns the sphere with the swiftness of [?]
[ תוריהמכלגלגהתאתבבסמה ] [?]. ·

And so it is with the spheres [ םילגלגבןינעהןכו ], for there are among them [?]
that move and turn from above downward [ הטמלהלעמהןמםיבבסמוםיעעונתמ ];
and with [?] [?] great [?], and in this time [?] itself, which turns the diurnal
sphere [ ימויהלגלגתאתבבסמאיהש ], turning it in a circuit [ ףקיהבתבבסמ ] [?] a
revolution [?] moving upward [ הלעמלתעונתמ ], and also that it [?] — it is of
great swiftness, twenty-four hours only [ דבלבתועשד״כלודגתוריהמכאוה ], and it
cannot [ לוכיאלו ] [?] its revolution [?] [?] their revolution [?] in themselves, in
its own way [ הכרדבםמצעב ].

Now as to the matter of the division of the time of its revolution [ ןינעםנמאו

ובוביסןמזתוקלחתהה ] [?] — see how many hours [ תועשהמכהנה ] [?] there are in
its case [ ונינעברשא ]. [?] of a whole day, divided into twenty-four hours [ םוילש

תועשד״כלקלחתמםלש ] [?]; [?] and it is divided into the twelve constellations
[ תולזמב״ילקלחנ ], and therefore the diurnal sphere [ ימויהלגלגןכלו ] [?] [?] the
portion is divided into twelve great parts [ םילודגםיקלחב״ילקלחנקלחה ], and the
measure of the time of the revolution of each

[Margin: outer (left) margin. On the line of the running header, standing
alone toward the outer end of the head margin, a single display letter in the
scribe's own ink, which I read as ז (= 7) — the folio numeral. Lower in the same
margin, the pale grey hooked strokes already recorded on the earlier leaves, in
the substance of the paper. A marginal gloss stands in this margin, running
alongside roughly body lines L1–L11; only its innermost letters reach into the
region I could read, and the whole of its body lies outside that region, further
out toward the fore-edge. I have not attempted it.]

— each of them is called one great hour [ הלודג׳אהעש׳קנםהמקלח ]. It emerges,
then, that the revolution of all twelve parts of the diurnal sphere is as the measure
[ רועישכאוהימויהלגלגהיקלחב״ילכבוביסיכאצמנו ] of twelve great hours, whose
time is called one whole day [ םלש׳אםוי׳קנםנמזרשאתולודגתועשב״י ]; and the
primary sense of ”hour” is this great hour, as mentioned [ וזהעשאוההעשרקיעו

׳זנכהלודגה ].
[?] [?] and so it is divided [ קלחתיהככו ] [?] the small [ ןטקה ] [?] [?] [?]

astronomy [ הנוכתה ] [?] [?] the sages [ םימכח ] [?].
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And they divided this great hour into [numeral: ?] small hours [ העשוקלחנו

תונטקתועש׳]?[להלודגהוז ], so that the measure of one day and its night comes
to twelve great hours [ תולודגתועשב״יםהולילו׳אםוירועישאצמנו ], which are
twenty-four small ones [ תונטקד״כםהש ]. And wherever ”hour” is said without
qualification [ םתסהעש׳אנשםוקמלכבו ], the small hour is meant [ הנטקהעשהאוה ],
except where [?] is specified [ שרופמשכיתלוז [?]].

[?] a great hour. · Moreover, the sages divided [ וקלחםימכחהדוע ] [?] this
one, and the small hour into [?] [ להנטקההעשהו [?]] [?] they are. [?] one whole
day, its night and its day, into [numeral: ?] parts [ ]?[לומויוולילםלש׳אםוי

םיקלח ], and they are called [ םיארקנו ] [?] minutes [ םיקד ]. · Further, they divided
[ וקלחשדוע ] each degree of the degrees of the sphere [ לגלגהתולעממהלעמלכו ] [?]
into [numeral: ?] parts [?] and it emerges that the hour is [numeral: ?] minutes
[ םיקד]?[איההעשהשאצמנו ], which are [?] 1080 parts [ םיקלחף״רתת ]. And [the
reason for] [?] their being divided by this number [ הזרפסמלםקלחתה ] is that this
reckoning of 1080 parts [ ׳יקלחף״רתתלשןובשחההזבשישיפלאוה ] [?] the hour
[ העשה ] — a half [?] [ י]ל/צ[ח ], a quarter [?] [[ עיבר]ו [?]], an eighth [ תינומשו ], a
third [ שלשו [?]], a [?] [ תו]?[שו ], a ninth [?] [ ת[יעשתו ]] [?] — a fifth and a tenth
[ רושיעושמוח ]; and it can be divided into five [ השמחלקלחתהללוכיו ] parts.

And it emerges that this diurnal sphere completes one whole revolution
in one whole day together with its night [ ׳אבוביסבבסמימויהלגלגההזיכאצמנו

ולילםעםלש׳אםויכםלש ]; and, running from the point of the eastern horizon
line [ יחרזמהקפואהוק׳קנמתויהלו ], it revolves to the point of the western horizon
line [ יברעמהקפואהוק׳קנלבבוס ] [?] of the day [ םויה ] [?], and from there returns
to a fresh revolution [ ש[דחבוביסלםשמרזוחו ]]. [?] the lower [ ןותחתה ] as far as
the point of the eastern horizon [ יחרזמהקפוא]ה[׳קנדע ] [?] the sphere [?]. And
there is no difference between one day and the next [ וריבחלהזםויןיביונישןיאו ];
rather all the days [ םימיהלכאלא ] [?] hours [ תועש ], since on each and every day
it completes a whole revolution [ םלשבוביסבבסמםויוםוילכביכ ] [?] the whole
globe of the earth, and returns to its place [ ומוקמלרזוחוץראהרודכלכ ] [?] at the
point of the eastern horizon every single morning [ רקבלכביחרזמהקפוא]ה[׳קנב

רקבו ]. And so [?] its motion of revolution [ ובוביס]ה[עונתה ] [?] and it turns the
whole sphere [ לגלגהלכתאבבסמו ] [?] [?] and the motions [ תועונתו ] [?] are made
[ םישענו ] [?] upward [ הלעמל ] [?] a revolution [ בוביס ] [?] on each and every
day [ םויוםוילכ ], apart from its own motion [ ו[תעונתתלוז ]] [?] the composite
[ תבכרומה ] [?] [?] moving upward, as mentioned [ ׳זנכהלעמל]ע[עונתמ ]. ·

And now that we have set out the horizon [ קפוא]ה[ונראיבשרחאלו ], its motion
and the measure of the time of its revolution [ ובוביסןמזרועישוותעונת ], we shall
further set out [ דועראבנ ] the rest [ ראש ] [?]; for the [?] and the poles [ םיבטוקהו ]
[?] belonging to it, and the three lines belonging to it [ ולרשאםיוקה׳]ג[ו ], which
are the horizon line, the meridian line, and the equinoctial line [ קפואהוקםהש

הושהוקוםויהיצחוקו ], which are all set exactly [ שממםינווכמםלכובש ] over against
the lines, the poles, and the centre of the globe of the earth [ םיבטוקהוםיוקהדגנכ

ץראהרודכלשזכרמהו ] — [?] their matter [?]. And every place [?] where we
shall mention the matter of the centre of the world [ זכרמןינעריכזנרשאםוקמ
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םלועה ] and the poles of the world [ םלועהיבטוקו ] and the three lines of the world
[ םלועהלשםיוק׳גו ] — all of them are in this [ הזבםהםלוכ ] diurnal sphere, which
is set exactly [ שממןווכמאוהרשאימויהלגלגה ] [?] on every side toward the globe
of the earth [ ץראהרודכלאםינפלכב ] [?]. This never varies in any place [ אלוהז

םוקמלכבםלועלהנתשנ ] [?] [?] the primary [?] — the three names of these lines
[ הלאהםיוקהתומש׳ג ] [?] in this diurnal sphere [ ימויהלגלגה ], since in it lies the
primary [ רקיעאוהוביכ ] [?] and the name[s] [?]: [?] that [?] of the globe of the
earth is called [ ׳קנץראהרודכלש ] [?] [?] the hour, as above [ ל״נכהעשה ] [?]; and
since this is so [ ןכאוהשןויכו ] [?] [?], we shall now set out [ התעראבנש ] [?] the
names [?] of the three lines [ םיוק׳ג]?[תומשה ] [?].

[?] in this diurnal sphere [ ימויההזלגלגבשוא ]: the [?] line [ הוקההנה [?]] [?] the
sphere is divided [ ןיקלחנלגלגה ], and its motion [?], part of it upward and part of
it downward [ הטמלוקלחוהלעמלוקלח ]. [?] is called the horizon [ קפואה׳קנאוה ],
and [?] this line is [?] [ אוההזהוקה ] [?] [?] the time of the rising of the sun and
the time of its setting [ התעיקשתעושמשהתח]יר[זתע ], and it is [ אוהו ] [?]. For after
it has become clear that this sphere revolves [ בבסמלגלגההזיכ]ה[לגנשרחאיכ ]
[?] [?] the rest of the spheres of which we have written [ ונבתכשםילגלגהראש ],
moving upward [ הלעמל]ה[עונתמ ]

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The pale grey hooked strokes of the watermark stand here at the position
mirroring the recto's — out in the body of the outer margin, clear of the text
block. Nothing else stands in this margin, and there is no gloss on this side.]

It emerges that the sphere of the heavens [?] [ ימשהלגלגםגיכאצמנ [?]], al-
though it moves [ עעונתמ]ו[תויהםע ] with a contrary motion [ תייכפה]ה[עונת ],
moves [?] [?]; here too it moves in the opposite direction from it [ אוהםגהנה

הנממךפהלעעונתמ ], so as to move in one whole day one complete revolution
[ רומג׳אבוביסםלש׳אםויכעעונתהל ]. It will be seen, therefore, that although the
days of the solar year are 365 days [ ה״סשםההמחהתנשימישתויהםעיכהאריןכלו

םימי ] — which is the measure of the revolution [ בוביסרועישאוהרשא ] [?] of
one whole revolution of its own [ ולשםלש׳אבוביס ] — nevertheless we see with
our own eyes [ וניניעבםיאורונאז״כע ] that on each and every day it completes
one whole revolution [ דחאםלשבוביסבבסמםויוםוילכבש ] [?] the whole world
[ םלועהלכ ] [?] and returns as usual, and always [ םלועלוגהנמכרזוחו ] [?] [?] sets
[ עקוש ] [?], for on every side and in every [?] [ לכבוהאפלכביכ [?]].

[?] the body of the sun [ שמשהבככ ] passes the horizon line of the diur-
nal sphere [ ימויהלגלגהלשקפואהוקרבע ] [?] the hour of the rising of the sun
[ שמשהתח]יר[זתעש ]. [?] And when the sun inclines toward the western hori-
zon line [ יברעמהקפואהוקלאשמשההטונשכו ], [?] it is the line of the hour of
its setting [ התעיקשתעשוקאוה ] [?]. · And the line called the meridian line
[ םויהיצחוק׳קנהוקהו ] — its use is to know the time of the rising of the sun and
of its setting in every [?] [ לכבשהתעיקשושמשהתחירזתעתעדלותלעותו [?]], which
vary according to [?] [ היפכםינתשמה [?]] [?]. And the line called the equinoc-
tial line [ הושהוק׳קנהוקהו ] — its use is to know the measure of the magnitude
[ לדוגרועישתעדלותלעותו ] [?] of the day [?] the sphere; for this depends on the
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entry [?] of [ תסינכיפכיולתהזיכ ] [?]. And the matter of this line [ וקההזןינעו ] [?]
below, in chapter [numeral: [?ד [ ד״פ]כ/ב[ןמקל ]. · And we shall set out [ ראבנו ]
[?] this line called the meridian [ םויהיצח׳קנההזהוקה ] [?] [?] so it is, because [?]
there the sun will be [ היהישמש]ה[םש ] [?]. [?] the meridian [ םויהיצח ] [?]: for
according to the measure that there is from the eastern horizon [ רועישיפכיכ

יחרזמהקפואהןמשיש ] · as far as this meridian line [ םויהיצחלשוקההזדע ], so it is
[ אוהןכ ] — the measure of the distance that runs from the meridian line to the
western horizon [ יברעמקפואלםויהיצחוקמרשאקחרמרועיש ]. And it emerges that
when the sun inclines toward the horizon [ קפואלשמשההטונשכיכאצמנו ] [?] [?],
and when it inclines toward the meridian line, which is called midday [ ]ה[טונשכו

םויהיצח׳קנהםויהיצחוקלא ] [?]; and when the sun inclines toward the western
horizon [ יברעמהקפואלשמשההטונשכו ] it is called [?] [?] the sphere [ לגלגה ]; and
when the sun inclines toward the meridian line [ םויהיצחוקלאשמשההטונשכו ]
[?].

[?] the globe [?] the earth is half the sphere [ לגלגהיצחאוהץראה ], and this
is [?]; [?] and those who dwell [ םינכושהו ] [?] in the [?] half of the globe
[ רודכהלש]?[עהיצח ] [?] those standing in the lower half of the globe [ םידמועה

רודכהלשןותחתהיצחב ] [?] as above [ ל״נכ ] [?] — for them everything there is the
reverse of ours [ ונממךפיהלכהםשהנה ]. It is different [ הנושאוהש ]: the moment of
our sunrise is the time of their setting [ םהלשהעיקשהתעאוהונלשהחירזהעגריכ ],
and our setting is the time [?] of their rising [ תעאוהונלשהתעיקשו [?]]; and our
midnight is their midday [ םהלשםויהיצחאוהונלשהלילהיצחו ], and our midday is
their midnight [ םהלשהלילהיצחאוהונלשםויהיצחו ] — for in all things they are the
reverse of us [ ונממךפיהלםירבדהלכבםהיכ ]. · And here [?] the time of rising and
of setting, and midday and midnight [ הלילהיצחוםויהיצחוהעיקשהוהחירזהתע ] [?]
were the earth [ ץראההתיה ] [?] as the measure [ רועישומכ ] [?] the [?] of the earth
[ ץראהלש]?[ה ] [?] because it is [?] [ א[יהשיפל ]] [?] equal in time [ ןמזבהוש ] [?] in
all the [?] which [?] the part [ קלחה ] [?] in the eastern horizon [ יחרזמהקפואב ] · it
will not rise [ חרזיאל ] [?] [?] like a globe, as above [ ל״נכרודככ ]; and therefore,
when the sun rises [ שמשהחרזירשאכןכל ] [?] but for the [?] which are far from
the east and lie [ תונכושוחרזמהןמתוקוחרהרשא ] [?] the lands that are near the
eastern side [ חרזמהדצלאתובורקםהרשאתונידמה ] [?] [?] so the [?] of the east to
the [?] of the west [ ברעמהתולעמלחרזמהתולעמןכ ] [?] in the west, since the globe
of the earth is round [ ץראהרודכ]?[שןויכברעמב ] [?] the rising of the sun is not
seen there [ םשתארנשמשהתח]יר[זןיא ] [?] evening [ ברע ] [?] one hour [ תחאהעש ]
in the lands near to the east [ חרזמהלאתובורקהתונידמב ]; and all the lands that
stand further off from the eastern horizon [ יחרזמהקפואהןמוקחרתישתונידמהלכו ]
— according to the measure of their distance [?] [ םקחר[הרועישיפכ ?]], so is the
measure of the time by which the rising of the sun is delayed for them [ ןכ

םהבשמשהתח]יר[זרוחיאןמזרועיש ]; for at that hour the sun has not yet risen
[ שמשההלעאלהתעיכ ] [?] the globe [ רודכה ] [?] [?]. And so likewise [?] the
matter of the time of the sun's setting [[ שמשהתעיקשתעןינעןכ]ומכ ] and the
hours [?]
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— midday and midnight [ הלילהיצחוםויהיצח ]. It emerges that every single
degree [ הלעמוהלעמלכביכאצמנו ] has a horizon [ קפואהלהיהי ] [?] of its own [?],
[?] [ קלוחמ ] [?] [?] and according to the measure of the distance of the horizon
of that degree [ איהההלעמהקפואקחרמיפכו ] [?] [ הב]נ/ג[י ] its horizon [ הלשקפואה ]
[?] that degree [ איהההלעמה ] [?].

[?] from the eastern horizon [?] [ יחרזמהקפואמ ] it will be [?] [ העש ] degrees
[ תולעמ ] [recte: העש ], so its horizon [ הלשקפואהןכ ] [?] [ הב]נ/ג[י ] above the horizon
[ קפואלעמ ] — the eastern horizon of the globe of the earth [ ץראהרודכלשיחרזמה ]
— by [?] [ שע ⟦…⟧] degrees [ תולעמ ]; and this [?] [?] is the measure by which
the time of the sun's rising there is delayed [ הבשמשהתחירזןמזרחאתירועישה ].

The like holds in the matter of setting [ העיקשהןינעבהזבאצויכןכו ], for by just
this much [ הזםצעכיכ ] [?] its western horizon sets [?] [ ר/ד⟦עש ⟧] degrees [ עקשי

תולעמ…הלשיברעמהקפואה ] [recte: ר/ד⟦עש ⟧] beneath the western horizon of the
globe of the earth [ ץראהרודכלשיברעמהקפואתחת ]; and the measure [ רו[עישו ]]
[?] — that will be the time of the sun's setting there [ תעיקשןמזהיהיקררועישה

םשהמחה ]. ·
The rule that emerges is that you have no degree whatever [ יכהלועהללכה

הלעמוהלעמךלןיא ] [?] [?] varying by the measure of the division of the degrees
[ תולעמהקולחרועישכתונתשמה ], which does not have [ הלןיאש ] a horizon peculiar
to itself on the eastern side and on the western side [ חרזמדצמהלדחוימקפוא

ברעמדצמו ]. It emerges, therefore, that the times of rising and of setting vary
[ תונתשמהעיקשהוהחירזהתותעיכאצמנו ] from degree to degree according to the
difference of their distances from the eastern horizon [ קולחיפכהלעמוהלעמלכב

יחרזמהקפואהמםקחרמ ]. · [?] as in the matter of breadth [ בחורןינעכ ] [?].
[?] the degree [ הלעמה ] [?] no degree [ הלעמןיא ] [?] and it will stand [ דומעתו ]

[?] near [?] distance [ קחרמ ] [?] [?] and the setting [ העיקשהו ], for all the degrees
that are of the measure [ רועישכםהרשאתולעמהלכיכ ] [?] a difference of one
degree [?] [ הלעמ׳אקולח ] [?] [?] with their distance [ םקחרמםע ] [?] their rising
and their setting is equal, as at the beginning [[ הלחתבכהושםתעיקשום]תחירז ]; and
therefore they occupied themselves [ וקסעתהןכלו ] [?].

The sages [ םימכח ] — [?] the division of the lands [ תונידמהקולח ] [?] on the
globe [ רודכב ] [?] — for according to the measure [ רועישיפכיכ ] [?] [?] [?]
and their setting [ םתעיקשו ]. · And we shall set out [ ראבנו ] [?] a little [ תצק ] [?]
as above [ ל״נכ ] [?] as in this matter [ הזןינעכ ]. And here it has been shown
[ ראבתנהנהו ] that from the eastern horizon [ יחרזמהקפואמיכ ] as far as the western
horizon [ יברעמהקפואדע ] of the upper half [ ןוילעיצחלש ] [?] of the globe of the
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earth [ ץראהרודכמ ] there are 180 degrees [ תולעמפ״קשי ], which are six [ ׳וםהש ]
[?].

[?] degrees, half the sphere [ לגלגהיצחתולעמ ], and the sun's course
[ שמשהךלהמו ] [?] [ קלוחמה ] [?] [?] [ על [?]] the diurnal sphere [ ימויהלגלג ], as
above [ ל״נכ ] [?] like the 180 [?] [ פ״קהומכ ]. [?] degrees are twelve hours
[ תועשב״יםהתולעמ ]; and it emerges that the measure of [ רועיששאצמנו ] [?] the
sun's course in [?] one [?] of them [ קלחבשמשהךלהמ [?]] is fifteen degrees
[ תולעמו״טםהש ], which is about one hour [ ׳אהעשכאוה ].

It emerges that its course in each and every degree [ הלעמלכבוכלהמאצמנו

הלעמו ] [?] is [numeral: ?] minutes of an hour [ העשםיקד׳]?[ל ] — out of the sixty
[?] to the hour [ העשל]?םיקד[םיששמ ] — and these are [ םהו ] a measure of 72 parts
[ םיקלחב״ערועיש ] out of the 1080 parts of the hour [ העשהיקלחף״]ר[תתמ ] [?], as
above in this chapter [ הזקרפבל״נכ ]. ·

[?] aligned [ ןווכמ ] [?] [ שעמת ] [?] the body [?] [ בככ ] [?] the eastern horizon
[ יחרזמהקפוא ] · at that time [ הזתע ] [?] the sun's rising there [ הבשמשהתחירז ].
Here, then, at the time when the sun reaches [ שמשהעיגירשאתעכהנה ]
[?] the eastern horizon [ יחרזמהקפואלש ] · of the globe of the earth
[ ץראהרודכלש ] — and the degree [ הלעמהו ] that stands one degree distant from
it [ ׳אהלעמהנממהקחרתהש ], away from the eastern horizon [ יחרזמהקפואהמ ] · —
the time of the sun's rising there is delayed [ רחאתיהבשמשהתחירזתע ] [numeral:
?] [?] minutes of an hour [ העשיקד ] after the first rising [ ההחירזהתערחא [?]],
and it will grow dark [ ברעתו ] [?] at the horizon of the earth [ ץראהקפואב ].

And the degree that stands [numeral: ?] degrees distant [ תולעמ]?[עהקחרתהשהלעמהו ]
[?] degrees — the time of its rising is delayed by one hour and more [ תערחאתי

דועו׳אהעשהתחירז ] [?]. [?] [numeral: ?] degrees [?] one hour [ ׳אהעשתולעמ ].
And it emerges that the degree aligned with the western horizon [ יכאצמנו

יברעמהקפואבתנווכמההלעמה ], which [ רשא ] [?] is 180 degrees distant from the
eastern horizon [[ יחרזמהקפואהןמתולעמפ״קהקוח]?ר ] [?] · — the time of the sun's
rising there is delayed by twelve hours [ תועשב״יהבשמשהתחירזתערחאתי ]. The
sun's rising at the horizon of the earth is delayed [ ץראהקפואבשמשהתחירזרחאתי ],
and it emerges that the time of the sun's rising there is the time of its setting
[ ותעיקשתעאוההבשמשהתחירזתעיכאצמנו ] [?] which is at the eastern horizon
[ יחרזמהקפואבכש ]. · And here [?] [ ׳ב׳גנ ] [?] and they are [?] the hours [?] of the
division of every single degree [ הלעמוהלעמלכקולח ] — it belongs to the sphere
[ לגלגלאוה ] [?].

[?] the rising and the setting [ העיקשהוהחירזה ] [?] like them, standing fast
[ םייקהםהומכ ].

דקרפ ״ ⟦gold display rubric — Chapter 4⟧
And so it will be shown [ ראבתיןכו ] [?] and the variation of the breadth

[ ב[חורתונתשהו ]] [?] of the degrees [ תולעמה ]; and here it depends [ יולתהנהו ], as
in the matter of the line called [ ׳קנהוקןינעכ ] [?] of the half of [ יצחלש ] —

[Margin: outer (right) margin — no folio numeral, as expected on a verso. A
faint brown shaped-ח mark stands in the head margin toward the outer (right)
side, level with the recto's folio numeral. It is show-through of the recto's folio
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numeral, not a mark on this side: it is the same size and shape, it is brown rather
than black, and it sits at the mirror position of the recto's numeral across the
leaf's vertical axis. It is therefore the same ink seen from behind, and it is not an
independent second witness to the numeral. The pale grey watermark strokes
stand in this margin at the position mirroring the recto's. Nothing else is in
this margin, and no gloss stands on this side within the region I could read;
that region stops short of the fore-edge and the leaf continues beyond it, so I
cannot speak for what lies further out.]

— the diurnal sphere [ ימויהלגלגה ], which is called the equinoctial line
[ הושהוק׳קנה ]; for by it is known the measure [ רועישעדונוביכ ] of the division
of the days and the nights and their variations [ םייונישותולילהוםימיהקולח ] ac-
cording to distance [ קחרמיפכ ]. · [?] the latitude of the localities [[ תונידמהבח]ור ],
as will be shown [?], with God's help, below [ ןמקלה״עב]?[שומכ ]; and the
matter [ ןינעהו ] [?] — for from it is known the measure of the hours of the day
and of the night [ הלילהוםויהתועשרועישעדויונממיכ ] in every [ לכב ] [?] of the
degrees [ תולעמה ].

For there is a locality in which, throughout its whole motion [?]
[ התעונתלכבשהנידמשייכ ], [?] in summer and in winter the day and the night
are equal [ םיושהלילהוםויהףרוחבוץיקב ] — thus twelve hours [ תועשב״יךכ ] of
day and twelve hours of night [ הלילהתועשב״יוםויה ]. And there are degrees in
which, in summer [ ץיקבשתולעמשיו ], their days are long and their nights short
[ םירצקםהיתולילוםיכוראםהימיויהי ], and in winter [ ףרוחבו ] their days are short and
their nights long [ םיכוראםהיתולילוםירצקםהיתומי ] — as in the places [ תומוקמב ]
[?]; and there are places in which the reverse of this holds [ הזךפיהשתומוקמשיו ],
varying [ םינתשמ ]; and there are degrees for which six months of summer are
day [ םויץיקהישדח]?[ה]ש[שםהשתולעמ ] and six months of winter are night
[ הלילףרוחהישדח]?[ה]ש[שו ]; and there are degrees where the reverse of this
holds [ הזמךפיהשתולעמשיו ].

And all [ לכו ] [?] one knowswell the latitude of the locality [ הנידמהבחורדאמעדוי ].
· And the north [?] [ ןופצהו ] — for if the line [ וקםאיכ ] [?] the body of the
sun [ שמשהבכוכ ] were always aligned [?] [ שעמתןווכמהיה ] and you would find
[ אצמתו ] [?], then all the days and all the nights in every place [ לכויהזאהנה

תומוקמהלכבשתולילהלכוםימיה ] would be twelve hours by day and twelve hours
by night [ הלילבתועשב״יוםויבתועשב״י ] [?]; the times of rising and of setting
would be in them according to the distance [ קחרמיפכהעיקשהוהחירזהתותעםהב ]
[?] of the division of the degree [ הלעמהקולח ], and the day [?] and the night
would have no variation in them at all [ ללכיונישםהבהיהאלהלילהו ], since the
sun [ שמשהשיפל ] on all the days would be on that line [ אוההוקבםימיהלכב ], as
was shown above [ ליעל׳תנשומכ ], according to [ יפכ ] [?].

[?] the sun [ שמשה ] in which they were, and they fixed [ ונקתוובש ] [?] over
against the sun itself [ ומצעשמשהדגנ ], and it is not [ וניאו ] [?] the diurnal [ ימויה ],
as will be shown [?] in chapter [numeral: ?] [ ״פב]?[שומכ [?]]; and inasmuch
as the sphere of the degrees [ תולעמהלגלגיכיפכו ] [?] — [?] the stars [ םיבכוכה ]
and their equinoctial line [ םהלשהושהוקו ] [?] their positions [ ם[מוקמ ]]; [?] their
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line is equal [?] [ םהלשהושוקה ], [?] toward the north side of the equinoctial
line [ הו[שהוקלשןופצדצל ]] of the diurnal sphere [ ימויה ], and at times it inclines
toward its south [ ומורדדצלהטונםימעפלו ], as [ ומכ ] ·

For when the sun [?] [ שכיכ [?]], which revolves [ בבסמה ] [?] [?] [?], [?]
in its own sphere [ ומצעולגלגב ] [?] one complete revolution [ םלש׳אובוביס ]
in the year [ הנשב ] [?] the days of the year [ הנשהתומי ], as was shown in
chapter [numeral: ?] [ ג[״פב׳תנשומכ ?]] — here, then, it is not on each day
[ םוילכבאלהנה ] [?] moving from point to point [ ׳וקנל׳וקנןמתעעונתמ ] through-
out the days of the year [ הנשהתומיהנשלכב ]; and when the diurnal sphere re-
volves it [ ובבסמימויהלגלגרשאכו ] —

[?] the body [ בככה ], the reverse of its motion [ ותעונתךפה ] — here, then, this
day [ הזהםויההנה ] [?] a day [?] [?] from a degree [?] [ הלעמןמש ], pointing [?]
[ הרומ ] at one point in the hour of the morning [ רקבהתעב׳א׳וקנב ], at [?] point
[ ׳וקנב ] [?] one [ ׳א ], that the sphere of the sun itself [ ומצעשמשהלשלגלגש ] [?]
and it was not found equal [ ה[וושאצמנאלו ]] [?] and it revolved it [ ובבסמו ]; and
in the morning of the second day [ ׳בהםוירקבבו ] they found that it had moved
away from [ ןמקחרתנשואצמ ] the line [ וקה ] [?] at another point [ תרחא׳וקנב ], and
it returned and revolved it again [ ובבסמורזחו ].

Diagram. The figure occupies rather less than the lower half of the leaf:
it sits low on the page, toward the gutter (left) side, and protrudes past the
text block's left edge into the margin. The body lines that pass its height are
shortened at their left ends and continue to its right.

The construction. Two concentric circles : the inner circle's radius is about
four-fifths of the outer's, leaving a band between them about a fifth of the outer
radius wide. Through the centre run three full diameters, each crossing the
band and terminating on the outer circle: one horizontal; one vertical; and
one set obliquely, rising from the lower left to the upper right. The oblique
crosses the horizontal at a shallow angle — at the rim it stands a little below the
horizontal on the left and correspondingly above it on the right, which is about
13°. That is my measurement off the plate; the figure states no value for it.

From the centre a fan of thin radii rises, drawn outward only as far as the
inner circle and stopping there — so they are radii of the inner circle, not
of the outer. The fan occupies a narrow sector that straddles the vertical
diameter. [Superseded, preserved verbatim: ”The fan occupies a narrow sector
that straddles the vertical diameter and leans to the upper left. I count eight
thin radii; where they converge on the centre they cease to separate, so eight is
a floor and not a census.”] The radius bounding the fan on its upper-left side is
drawn heavier than the thin ones, and it alone among them continues across
the band to the outer circle.

The band between the circles is divided into compartments by short radial
cross-rules — at the ends of the three diameters and at the heavier upper-left
radius. Four compartments carry lettering: two at the upper left (stacked,
following the curve), and two at the foot, flanking the lower end of the vertical
diameter.
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Colour. Both circles, all three diameters, every radius of the fan and every
cross-rule of the band are drawn in gold — matte and granular, unrubbed.
Every letter on the plate is in the ordinary brown-black ink of the body text,
not in gold. There is no red and no blue anywhere in the figure; the only red
on the leaf is the border rule at the foot, which is a ruling, not writing. A single
pale blue-grey speck, minute — roughly a fiftieth of the outer circle's radius
across — lies on blank paper inside the outer circle, near its left flank a little
above the horizontal diameter; it touches no rule and no letter, and I do not
offer it as evidence of blue pigment. Show-through from the recto crosses the
whole figure as brown horizontal banding, and I have taken none of it for a
rule.

Labels — a census of what is inked on the plate.
Read:
• שמשהלגלג — ”the sphere of the sun”. In the band at the upper left, curving
with the arc. The clearest lettering on the plate; the two shins of שמשה

are unmistakable.
• ימויהלגלג — ”the diurnal sphere”. In the same band immediately above
and outside the preceding. לגלג is secure on four sorts. On the second
word the article does not separate from what follows it, so ימוילגלג is not
excluded; the ימוי sorts themselves are sound.5

• שמשה⟧כ/ב⟦עוקהז [recte: שמשה⟧כ/ב⟦עוקהז ] — ”this is the line of the ⟦?⟧
of the sun”. Written along the oblique diameter on the upper-right side,
beginning at the rim inside the band and running inward toward the
centre.6

• ימויהלגלג⟧כ/ב⟦עוקהז [recte: ימויהלגלג⟧כ/ב⟦עוקהז ] — ”this is the line of
the ⟦?⟧ of the diurnal sphere”. Written along the horizontal diameter,
just beneath it, in the same manner and running the same way.

• חרזמ — ”east”. Outside the circle, below it, centred under the foot of the
vertical diameter. Four sorts, drawn larger than the band labels.

Not read:
• Top of the plate, directly above the head of the vertical diameter and
outside the outer circle. One word, about four sorts, small and curved to
follow the arc; I separate none of them. Fails on SIZE, not on orientation.
It stands at the opposite end of the vertical diameter from חרזמ .

• Two labels in the band at the foot, one on each side of the lower end of
the vertical diameter, each set radially, at about 90° to the page. The sorts
are of ordinary size and appear sound. These fail on ORIENTATION,

5 ימויה confirmed — legible in CBL's own ink in a wider low-magnification strip; NLI 9573
writes ימויהלגלג / ימוילגלג at the answering position. The article/no-article variation stands
as recorded.
6opening word confirmed הז at the head of both axis labels, in a strip extended east past
the earlier crop edge; the מ/ז reservation is lifted. ⚠ NLI 9573 carries the answering labels
without הז — a genuine variant between the witnesses, not corrected.
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not on size. I cannot tell from the unrotated view which way the sorts
face, so a rotation in each sense will settle it in one look.

• A mark at the outer end of the horizontal diameter on the right, just
outside the rim — a long vertical stroke with a smaller sort above it. It is
not part of the prose: the filler dash that ends the body line at that height
stands to the right of this mark, so the mark lies outside the written line.
Fails on ORIENTATION and on size together.

• [Superseded — now READ. At the outer end of the horizontal diameter
on the LEFT.] The earlier note stands verbatim: ”Black ink stands im-
mediately outside the rim and runs off the left boundary of the supplied
region. Only a narrow sliver of paper — roughly a twentieth of the outer
circle's radius — stands between the rim and the cut. I have read nothing
from it and reconstructed nothing. By position it is the counterpart,
at the other end of the same diameter, of the vertical mark recorded
immediately above. A re-cut carrying the whole left flank is needed.” —
and the re-cut was made. The label reads םורד [recte: םורד ], ”south”. A
later probe read it as four sorts ⟦ר/ד⟧ · ⟦כ/ר⟧ · ו · ⟦כ/ב⟧ and refused it; that
refusal is lifted, on the grounds set out in the plate-label QA note below.

[ — five items of lettering on this figure are unread: one on size, two on
orientation, one on orientation and size together, and one cut by the crop.]

[Margin: head margin, toward the outer (left) side. A single display letter
stands alone there — the folio numeral. It is a broad cup whose left stroke
curls inward at the top and whose right stroke rises clear: I read ט (= 9). ח is
disfavoured because ח in this hand is a gate — two straight legs joined by a plain
top bar — with no inward curl at the top left. Only a narrow strip of the outer
margin is in front of me. I therefore cannot say whether a marginal gloss stands
further out on this side; absence from this report is not absence from the leaf.]

All the days [ םימיהלכ ] until the completion of the sun's revolution in the
sphere [ לגלגבשמשהבוביסםולשתדע ] [?] [numeral: ?] days [[?] םימי ], and it does
not return to the place [ םוקמהלרזוחאלו ] like the point [ ׳וקנכ ] [?] — [?] and it
returns and draws near [?] [ ברקתנורזוחו ] [?] days [ םימי ] [?] after them [ םהירחא ]
[?]. And this [ הזו ]

is the case in every single year [ הנשוהנשלכברבד ]. · Let us return to our
subject [ וננינעלרוזחנו ]: if the equinoctial line of the sphere of the sun [ וקםאיכ

שמשהלגלגלשהושה ] were aligned [ ןווכמהיה ] beneath the equinoctial line of the
diurnal sphere [ ימויהלגלגלשהושהוקתחת ] — then, though the sun revolves in
its own sphere and shifts from place to place [ םוקממקתענוולגלגבבבסמשמשהשהנה

םוקמל ] on each and every day [ םויוםוילכב ], even so [ ז״כע ] [?] its course and
its revolution would always have been [ ובוביסווכלהמהתיהםלועל ] [?] only the
equinoctial line of the diurnal sphere alone [ דבלבימויהלגלגלשהושהוקקר ] [?].

Now [ התע ], since its equinoctial line inclines away from the equinoc-
tial line of the diurnal sphere [ לגלגלשהושהוקמהטונולשהושהוקש

ימויה ] — which is also [ כ״גאוהש ] [?] the equinoctial line of the globe
of the earth [ ץראהרודכלשהושהוק ], as above in chapter [numeral: ?]
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[ ״פבל״נכ [?]] — [?] [ םלענ ] [?]: for although it moves uniformly always
[ דימתהושבךלהמאוהשםגיכ ], only its equinoctial line [ ולשהושהוקקר ] — behold,
it is carried round [ לגלגתמאוההנה ] [?] and revolves and inclines at times to
the north of [ ןופצלםימעפלהטונובבסמו ] [?] the equinoctial line of the world
[ םלועהלשהושהוק ], at times to its south [ ומורדלםימעפל ], as [?] in chapter
[numeral: ?] [ ״פב]?[שומכ [?]].

For [?] six[?] months of summer [ ץיקהישדח׳ויכ ] it inclines toward the south
side of the equinoctial line of the [?] [ הלשהושהוקםורדדצלהטונ [?]] [?] six
months [ םישדח׳ו ] [?] [?] [?] and in all [ לכבו ] [?].

[?] each day the sun's [?] line of motion differs [ העונת׳אוקשמשההנתשיםויוםוי ]
from its fellow [ וריבחמ ] [?] — [?] [?] as [?] above in this [ הזמליעל]?[שומכ ] [?]
— [?] [?] from the beginning of the tekufah [?] [ תפוקתתליחתמ [?]] [?] [?] until
[ דע ] [?].

And it emerges [ אצמנו ] that [?] the sun [ שמשה ] [?] months [ םישדח ], which
are 180 days [ םימיפ״קםהש ] [?] — [?] according to the measure, in the manner of
those lines [ םההםיוקהךרדכרועשל ], it revolves [ בביס ] [?] line by line [ וקווקלכב ]
[?] its reverse motion [ תייכפהותעונת ]; and afterwards, in the six months that
follow them [ םהירחאםישדח׳ובכ״חאלו ], it returns to [ לרזוח [?]] [?].

****]
[?] the same course [ ךרד ] [?] first [ םדוק ] a circuit of lines complete

[ תומלשבםיוקףקה ], and it emerges that it was [ היהיכאצמנו ] [?] to draw on the
diurnal sphere [ ימויהלגלגברייצל ] [?] a circuit of lines [ םיוקףקה ], and they would
be [ ויהיו ] brought near one to another [ הזלהזםיברוקמ ]; and the measure of the
breadth of every [?] of the lines [ םיוק]?[לכבחוררועישהיהיו ] would be [?] as
the measure of the portion of the inclination of the equinoctial line of [ רועישכ

לשהושהוקתייטנקלחה ] [?].
The sun [ שמשה ], from the equinoctial line of the diurnal sphere

[ ימויהלגלגלשהושהוקמ ], from above [ הלעמלמ ] [?] to the farthest limit of the
south [ םורדהתילכתל ] — twenty-three[?] degrees and a half [ יצחותולעמ]?ג[״כ ]
— and correspondingly its inclination [ ותייטנהדגנכו ] [?] of the globe [ רודכהלש ],
and toward the [north/small — not separated] side [ ןטק/ןפצ⟦דצלו ⟧] twenty-
three[?] degrees [ תולעמ]?ג[״כ ]; and it emerges [ אצמנו ] [?] [?] from the circuit
[ ףקהןמ ], the whole breadth being forty-seven[?] degrees [ תולעמ]?ז[״מבחורלכ ],
and the whole breadth [ בחורלכו ] [?] forty-[?] degrees [ תולעמ]?[״מ ] [?], or they
were divided [ וקלחתנוא ] [?] a circuit of lines [ םיוקףקה ] to the south and to
the north of [ ןופצלוםורדל ] the equinoctial line of the world [ םלועהלשהושהוק ],
according to the measure by which they revolve [ בבסמםהברועשל ].

The sun, on each day, at a point [ ׳וקנבםוילכבשמשה ], is carried round
[ תלגלגתמ ] from its fellow [ וריבחמ ], as above [ ל״נכ ] [?]; and it emerges that
the locality [ הנידמהיכאצמנו ] [?] according to the measure will be standing
[ תדמועהיהתרועשל ] — [?] you will find it in the equinoctial line of the globe of
the earth [ ץראהרודכהלשהושהוקבאצמת ] [?] the sun [ שמשה ], whether in [?] or
in its degree [ ותלעמבןיב]?[בןיב ]. So, then, when [ רשאכהנה ] it makes equal and
divides the diurnal sphere into minutes [ תוקדלימויהלגלגקלחתוהושת ] according
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to the measure, on every [?] day the sun revolves through the minutes [ רועשל

תוקדבשמשהבבסיםוילכב ], one of them [ ןהמ׳א ] differing [ תפלחתמ ] [?] from its
fellow, as noted above [ ליעלםשרנכהתריבחמ ]. Here, then, it is pressed close
[ קחדנהנה ] [?] that the whole globe [ רודכהלכש ] [?] the minutes are equal and
aligned, whether toward the south side [ םורדדצלןיבתונווכמותוושתוקדה ], thus. ·

Toward the [north/small — not separated] side [ ןטק/ןפצ⟦דצל ⟧] [?], because
when the locality is [ הנידמהתויהבשיפל ] [?] [?] the globe [ רודכ ] will not stand
far off from those who dwell [ םיבשויהלאקחריאל ] in all [ לכב ] [?] the [?] line
[ עהוק׳ב [?]] — [?] the globe evenly above [ לעמהושברודכה ] [?] this [ הז ], at the
point of the line of the [?] horizon [ הקפואהוק׳וקנב [?]], the southern [ ימורדה ];
and this at the point of the line of the northern horizon [ ינופצהקפואהוק׳וקנבהזו ],
and the horizon [ קפואהו ] of the world is even [ הושםלועהלש ]; and the upright-
ness[?] of the lower one [ ןותחתהרשויו ] is revealed before him [ וינפלהלגתמ ], and
always [ םלועלו ] [?], when the sun reaches the line of the eastern horizon [ עיגהב

יחרזמהקפואהוקלאשמשה ] [?] it will be strong[?] like that one [ איהההתומכקזחי ];
and when it reaches the western horizon [ יברעמהקפואלועיגהבו ] · it will set
[ עקשי ], and by this means [ ךכי״עו ] all the days and the nights would be equal
[ ןיושתולילהוםימיהלכויהי ].

****]
[Margin: outer (right) margin — no folio numeral, as expected on a verso. A

faint brown shaped-ט mark stands in the head margin toward the outer (right)
side, level with the recto's folio numeral. It is show-through of the recto's folio
numeral, not a mark on this side: same size and shape, brown rather than black,
and at the mirror position across the leaf's vertical axis. It is not an independent
second witness to the numeral. The margin was examined out as far as the red
frame rule at the fore-edge, and it is clean paper throughout — no gloss stands
in the outer margin of this side.]

— in summer and in winter [ ףרוחבוץיקב ], the same as that one [ איהההתומכ ],
for all the motions that have breadth [ בחורםהלשישתועונתהלכל ], which stand
away from the equinoctial line of the globe of the earth and of the diurnal sphere
[ ימויהלגלגוץראהרודכלשהושהוקהןמתוקחרתמה ] toward its [north/small — not
separated] side [ ונטק/ונפצ⟦דצל ⟧]. And here the globe of the earth is round[?]
[ לוגעץראהרודכהנהו ] [?] [?] [?] beneath the equinoctial line [ הושהוקהתחת ];
and everything that stands away to the north or to the south [ קחרתמשהמלכו

םורדהלשואןופצל ] [?] [?] and more [ רתויו ]. And therefore [ ןכלו ], the nearer
that locality draws to the north [ ןופצלאיהההנידמהברקתתרשאלכ ], the more it
is disclosed how [ ךיאהלגתי ] the north pole [ ןופצהבטוק ] draws near [ ברקתיו ] [?]
the south pole [ םורדהבטוק ] to be [ תויהל ] [?] [?] and the north pole stands
away from it [ ןופצהבטוקולקחרתיו ] [?] rose from [ ןמהלע ] [?]; and accord-
ing to how far [?] stands off from it [ ול]?[קחרישהמיפכו ], at the [?] pole
[ הבטוקב [?]], the like of it [ התומכ ] [?] the southern [ ימורדה ], and it is covered
[ הסכתיו ] [?] and beneath the horizon of the locality [ הנידמהקפואלתחתו ] [?] over
against the [?] pole [ הבטוקדגנכ [?]] the line of the horizon of the world will be
[ םלועהלשקפואהוקהיהי ]; their equinoctial line will be the one that passes over
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[ לערבועהםהלשהושהוקהיהי ] [?] the line of the pole [ בטוקהוק ], over against the
heads of the people who dwell [ םינכושהםישנאהישארדגנ ] [?].

[?] its breadth grows strong [ הלשבחורהקזחתי ], its poles change [ היבטוקונתשי ],
and the equinoctial line [ הושהוקו ] [?] the horizon and the equinoctial line of
the first locality [ ׳אההנידמהלשהושהוקוקפוא ] [?] that have [ םהלשיש ] another
breadth [ רחאבחור ]. And as we depict for you here [ הזךינפלרייצמונאשומכו ] [?]
— and it emerges that the locality is seated at the pole [ תבשוימהנידמהיכאצמנו

בטוקב ]. ·
[?] the north [ ןופצה ], the north[?] pole will be [ ןופצהבטוקהיהי ], and so the

line of the horizon of the diurnal sphere [ ימויהלגלגקפואהוקןכ ] stands opposite
the heads of those people [ םההםישנאהישארחכונ ]; and their equinoctial line is
covered from them [ םהלשהושהוקםלצאהסכתיו ]. And so always [ םלועלןכו ] [?]
the line of the horizon is what is found above the heads of the people who
dwell in that place [ אוההםוקמבםינכושהםישנאהישארלעאצמנשהמאוהקפואהוק ].

And it emerges [ אצמנו ] that the equinoctial line of the diurnal sphere
[ ימויהלגלגהלשהושהוקיכ ] is for them the line of the horizon [ קפואהוקםהלאוה ].
And so, in this same measure [ הזרועישיפכןכו ], in every one of the degrees
[ תולעמהלכב ], it increases[?] according to [ יפכהברתו ] [?] their standing away
from [ ןמםקוחתה ] [?] the equinoctial line toward the north [ ןופצהלאהושהוקה ]:
so the northern horizon rises for them [ ינופצהקפואםהלהבגיןכ ] and the
southern horizon descends [ ימורדהקפואדרויו ]. And [?] their horizon must
change [ הנתשיםהלשקפואהשךירצ ] and be raised above the horizon of the world
[ םלועהקפואמהבוגהיהיו ] according to the measure of the latitude of that locality
from the equinoctial line [ הושהוקמאיהההנידמהבחוררועישיפכ ], as [?] we have
explained [ ונראיבש]?[״ע ] [?] [?].

For just as, according to the measure of the longitude of the locality, the
eastern and the western horizons change [ םיקפואהונתשיהנידמהךרוארועישיפכיכ

יברעמהויחרזמה ], so too, [?] the breadth [ בחורה]?[בןכ ]: according to the measure
of the latitude of the locality, so do [?] change [ ונתשיןכהנידמהבחוררועישיפכ ] —

Diagram. It sits in the lower two-thirds of the leaf, toward the outer (right)
side of the text block and protruding past its right-hand edge; the thirteen body
lines that pass its height are shortened at their right-hand ends — that is, at their
starts — and run only in the strip between the gutter margin and the plate.

The construction. An outer circle in gold; it is drawn freehand and slightly
faceted, the arc breaking into short straight runs between the points where the
radii meet it. Concentric with it, an inner circle in red, same centre, its radius
a little under half the outer's. At the centre itself a small gold ring, its radius
about a fifteenth of the outer circle's.

Two full diameters run through the centre and terminate on the outer circle:
one horizontal and one vertical. From the centre a further set of oblique gold
radii runs outward to the outer circle, crossing the red circle on the way — I
count three above the horizontal and three below it, and because they converge
at the small central ring where they cease to separate, three and three is a floor,
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not a census. Each of the oblique radii, and each of the two diameters, carries
lettering written along it, running outward from the centre toward the rim.

Colour — and this differs from what the earlier plate of this codex showed.
The outer circle, both diameters, every oblique radius and the central ring are
drawn in gold, matte and granular. The inner circle is drawn in RED — a
warm orange-red, opaque and unfaded, and it is the only red in the figure.
There is no blue anywhere in the figure. Every letter on the plate is in the
ordinary brown-black ink of the body text, not in gold. Separately, the leaf's
border rule at head and foot is red, as on every leaf; that is a ruling, not writing.
Show-through from the recto crosses the whole figure as brown horizontal
banding with mirrored letterforms legible inside it, and I have taken none of it
for a rule and transcribed none of it.

Labels — a census of what is inked on the plate.
Read:
• ברעמ — ”west”. Outside the outer circle, above it, centred over the head
of the vertical diameter. Four sorts, drawn larger than the radial labels.

• חרזמ — ”east”. Outside the outer circle, below it, centred under the foot
of the vertical diameter. Four sorts, the same size and manner as ברעמ .

• םלועקפוא — ”the horizon of the world”. Written along the horizontal
diameter, just above it, on the right-hand side, running outward from
the centre toward the rim. 7

Read, but rotated on the plate and so read at an angle rather than square:
• ץראהרודכ — ”the globe of the earth”. Written along an oblique radius in
the lower right, between the central ring and the red circle, set at roughly
45° to the page. The two words are stacked along the radius. רודכ is
secure on four sorts; on ץראה the article does not separate cleanly from
what follows it. 8

• ץראהזכרמ — ”the centre of the earth”. Inside the inner (red) circle, left of
the vertical, running down; the phrase's last sort is the ץ descender that
the cold probe had isolated as the one characterised sort of an otherwise
unresolved 6–7-sort label. 9

7CENSUS VINDICATED. A cold probe struck this phrase out, finding םלוע alone with ”no
קפוא there”; its note stands verbatim below, NOT deleted. Its crop stopped short on the

EAST, where an RTL phrase's first word sits, so קפוא fell outside the box — crop geometry,
not ink. On a box carried east to blank parchment םלועקפוא stands whole and clear; this
entry is reinstated.

8 רודכ confirmed — the disputed second sort is ;ד the phrase stands right of the vertical inside
the inner (red) circle, and NLI 9573 writes ץראהרודכ in the same position. ⚠ Do NOT carry
it to f. 11r: the central caption there is ץראהלגלג , a different thing, and importing this one
would produce a fluent wrong caption.

9resolves the probe's UNRESOLVED ”left-hand label inside the red circle”; that refusal
stands verbatim below. NLI 9573 writes ץראהזכרמ left of its vertical and ץראהרודכ right of
it. The same phrase is read independently on f. 2r (fig-p3-1, NW diagonal legend); the
two readings agree.
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• שמשותולזמההושוק — ”the line that equalizes the signs and the sun”. Along
the radius next west of the vertical, set at 90°. 10 ****

• םלועההושוק — ”the line that equalizes the world”. Along the neighbour-
ing NE-sector radius. 11 ****

• עונתההושוק [?] — ****
• ה]?[עונתקפוא [?] — ”the horizon of the motion of the […]”. Along a
shallower oblique radius on the right, between the red circle and the rim.

קפוא is sound on the same control as the body text; the final word I did
not read.

• הקפואהוק [?] — twice, along two radii in the upper left: one set obliquely
and one lying along the vertical diameter itself. In both, וק and קפואה are
sound and the word that follows is not.

Not read:
• A label set vertically at the OUTER (right) end of the horizontal diameter,
just outside the rim. Four sorts of ordinary size, sound-looking, set at
about 90° to the page. Fails on ORIENTATION, not on size. My
unrotated impression is ןופצ , and I am not offering that as a reading —
I could not separate its sorts in this attitude, and reading a rotated label
unrotated is how a plate produces confident nonsense.

• [Superseded — now READ.] A label set vertically at the GUTTER (left)
end of the horizontal diameter, just inside the rim. Taller than the right-
hand one, so probably more sorts. Fails on ORIENTATION. — 12

• [Superseded — now READ.] A radial label in the LOWER LEFT, be-
tween the central ring and the red circle, set at roughly 135° to the page
— the steepest lettering on the plate. The sorts look sound and are of
ordinary size. Fails on ORIENTATION. — 13

• A radial label in the LOWER RIGHT, outside the red circle. I recover
עונת [?] from it and nothing else. Fails on ORIENTATION and on size

together.
[ — four items of lettering on this figure are unread, all four on orientation,

and four more are read only partially. Rotation is free and recovered nothing
here because I cannot rotate; every one of these should come back on a single
rotated cut.]

10resolves the probe's PARTIAL שמש…⟧?⟦ההושוק (”did not resolve at 8.5×”) — not a
resolution problem: a narrow box at high magnification strips the neighbouring word
and the shared הושוק prefix, which are what identify the letters. At low magnification,
both radial labels and their bounding radii in one frame, it reads at once. Its relation to

עונתההושוק [?] is NOT settled here — see QA.
11resolves the probe's ההושוק … ”remainder unresolved”, read in the same low-magnification
frame. Same reservation about its relation to the earlier census entries.

12rotated and read: םורד , ”south”. Four sorts: ד (squared bar/leg join) · ר (rounded arc join) · ו
· ם closed. This closed final ם is the control that disposes of the f. 8v inference that an open
final sort made that leaf's west label ”a different word” — see the QA note below.

13now read as ץראהזכרמ , entered in the ”Read” list above; kept here rather than deleted so the
earlier refusal and its blocker survive.
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[Margin: head margin, toward the outer (left) side. A single display letter
stands alone, level with the running header — the folio numeral. One narrow
stroke with a small head and no descender: I read י (= 10).]

its southern horizon and the ⟦northern / lesser⟧ one [ ימורדההיקפוא

ןטקה/ןופצה⟦ו ⟧] [?], to gauge there the place of the station of the poles [ םשרועשל

םיבטוקהדמעמםוקמ ] [?]. And it emerges that when [ רשאכיכאצמנו ] [?]
[?] the horizon of the world [ םלועהקפוא ] — from them [ םהמ ] [?] to the north

[ ןופצ ], and it is brought low [ לפשויו ] [?] toward the south side [ םורדהדצל ] [?],
so that they have another horizon, an equal one [ הושרחאקפואםהלתויהל ], in
which

the sun rises and sets [ שמשהעקשיוחרזי ]. Then their northern horizon will
stand lower than the northern horizon of the world [ םהלשןופצהקפואההיהיזאו

םלועהןופצקפואמךומנ ], and their southern horizon [ םהלשימורדהקפואלו ]
higher than the southern horizon of the world [ םלועהםורדקפואמהובג ], as [?]

[ שומכ [?]] in this degree [ וזהלעמב ] [?]. And it emerges that [ יכאצמנו ] —
when we reckon minutes in the diurnal sphere, by whose measure the sun

revolves on each day [ םוילכבשמשהבבוסיםהברועשלימויהלגלגבתוקדבושחנרשאכ ]
· as above [ ל״נכ ] — behold, the divisions of the minutes [ תוקדהיקלחהנה ]

[?] on the ⟦northern / lesser⟧ side [ ןטק/ןופצ⟦דצב ⟧] [?]: the upper division of
the sphere, above the horizon of the world, will be more [ לגלגהלשןוילעהקלחש

רתויויהיםלועהקפואןמהלעמל ]
long and large than those minutes [ תוקדהםתואמתולודגותוכורא ] [?] beneath

the horizon of the world [ םלועהקפואתחת ], because their ⟦southern⟧ horizon
[ םהלש]?םורד[הקפואהשיפל ]

stands lower than the horizon of the earth [ ץראהקפואמךומנ ] [?] on the ⟦north-
ern / lesser⟧ side; and on the southern side it is the reverse [ ךפהלאוהםורדהדצבו ],
for the upper [division] of the minutes will be [ תוקדהלשןוילעההיהייכ ]

[?] there, above the horizon of the earth, more [ ץראהקפואמהלעמלםשרועשל

רתויויהי ] short [ תורצק ] [?] the lower [division] of the minutes [ תוקדהלשןותחתה ]
[?] there, beneath the southern horizon of theworld [ ימורדהםלועהקפואתחתמ ],

because their horizon stands higher than the horizon of the earth in the south
[ םורדבץראהקפואמהובגםהלשקפואהשיפל ].

And it emerges that when the sun is at the extremity of the tekufah
[ ׳וקתהמתילכתבשמשהתויהביכאצמנו ] of the ⟦north / lesser⟧, which is when [?]
[ מ]?[תויהבאוהש [?]]

— that is, at the season of tekufas Tammuz [ זומתתפוקתתעכאוהש ] — then the
day runs the longest and the night the shortest of the whole year [ םויהךלוהזא

הנשהלכבשהרצקרתויההלילהוךורארתויה ].
And this holds in every settled place [ בושיהתומוקמלכבהיהיהזו ], except the

degrees that lie under the equinoctial line of the world [ וקתחתשתולעמהיתלוז

םלועהלשהושה ], as above [ ל״נכ ]. And when
[the sun stands] at the extremity of the tekufah toward the south

[ םורדדצל׳וקתהמתילכתב ], which is at tekufas Teves [ תבטתפוקתבאוהש ], on its
reaching [ ועיגהב ] [?] — then runs
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the day the shortest and the night the longest of the whole year, throughout
the settled world [ בושיהלכבהנשהלכבשהכורארתויההלילהורצקרתויהםויה ], as
above [ ל״נכ ]. · And when [ היהישכו ]

[?] the place stands over against the equinoctial line of the world [ דגנכםוקמה

םלועהלשהושהוק ], then the days and the nights are equal in all the degrees [ זא
תולעמהלכבםיושתולילהוםימיה ]

of the settled world; and this occurs at tekufas Nisan and at tekufas Tishrei
[ ירשתתפוקתכוןסינתפוקתבהיהיהזו ], and that is what is called the equinoctial line
[ הושהוק׳קנשוהזו ]; for when there reaches

the sun [?] over against it [ ודגנכ]?[לשמשה ], then the days and the nights
are equal throughout the settled world [ בושיהלכבםיושתולילהוםימיהזא ]. And it
emerges that the measure of the length [ ךרוארועישאצמנו ]

of the [?] ones or the near ones [ םיבורקהוא]?[ה ] is according to the breadth
of the degree [ הלעמהבחוריפכאוה ]; for the more the latitude of a locality draws
near [ הנידמבחורברקתישהמלכיכ ]

to the ⟦northern / lesser⟧ side [ ןטק/ןופצ⟦דצל ⟧], the upper division of the [?]
minutes will be very long, and the lower division very short [ לשןוילעהקלחהיהי

דאמתורצקןותחתהקלחודאמתוכורא]?[התוקדה ];
and the reverse on the southern side, for the upper divisions will be short

and the lower long [ תוכוראןותחתהותורצקויהיןוילעהיקלחיכםורדדצבךפהלו ], until
it emerges that the degrees [ תולעמהיכאצמנשדע ]

[?] at the ⟦northern / lesser⟧ pole [ ןטק/ןופצ⟦הבטוקב ⟧] [?] the equinoctial line
of the world is their horizon line [ םהלשקפואהוקאוהםלועהלשהושהוק ] [?]

[?] the sun is disclosed to them, revolving [ בבסמשמשהםהלהלגתי ] [?] above,
at the decline of summer [ ץיקהלופישבהלעמל ] [?]

the motions round about and not from above [ הלעמלמאלוביבסמתועונתה ]
[?]. And it emerges that, through all six[?] months of summer
[ ץיקהישדח׳ולכיכאצמנו ] [?], all the degrees

in which the sun revolves — on the ⟦northern / lesser⟧ side — are disclosed
to them always, to their horizon, which is [ ⟧ןופצ/ןטק⟦דצבםהבשמשהבבסמםהבש

אוהשםהלשקפואלדימתםהלםילגתמםה ]
the equinoctial line of the world; and always it is for them [day?] [ הושהוקה

םו[י]םהל[אוהדימתוםלועהלש ?]] [?] and not [?] — days, all of them [?] nights
— all six months of summer; and likewise the months [ ׳ולכתולילםלכםימיאלו

ישדחןכוץיקהישדח ]
[?] the sun revolves beneath the equinoctial line of the world, which is their

horizon line, in the degrees [ קפואהוקאוהשםלועהלשהושהוקהתחתבבסמשמשה

תולעמבםהלש ]
[?] there; and the sun stands off from them through all six months of winter,

and always it is night for them, all [of it] [ ישדח׳ולכםהמתקחרתמשמשהוםשרועשל

ו[לכהלילםהלאוהדימתוףרוחה ]]
[Margin: outer (right) margin — no folio numeral, as expected on a verso.

The margin is clean paper as far out as I can see it, and carries no gloss.]
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the day [ םוי ] [?] in its plain sense [ ועמשמכ ] [?] according to [ ׳יפכ ] · And the
reverse holds [ אוהךפהלו ] [?] for the degree that lies beneath the southern pole
[ ימורדהבטוקתחתשהלעמכ ]: the six[?] months

of summer are nights for the inhabitants of the ⟦north / lesser⟧ [ לשץיקה

םהלתולילאוה⟧ןטק/ןופצ⟦היבשוי ], and the six[?] months of winter are days for
them [ םהלםימיאוהףרוחהישדח׳וו ]; and the reverse [?]

the matter [ ןינעה ] [?] into the degree [ הלעמהךותל ] [?] as above [ ל״נכ ], and
[?] in it the degree that stands far from the line [ וקןמהקוחרההלעמה ]

of equinox of the world. And I have shown you how its own equinoctial
line and its own horizon line change and shift away from the line [ לשהושה

וקהמםיעונוםינתשמהלשקפואהוקוהושהוקךיאךיתיארהוםלועה ]
of equinox and the horizon line of the world; and so too the sun [ הושה

שמשהםגםלועהלשקפואהוקו ] [?] likewise in the minutes [ תוקדבןכ ] [?] on the
southern side, and the ⟦northern / lesser⟧ of [ לש⟧ןופצ/ןוטק⟦הוימורדהדצמ ]

the equinoctial line of the world. And I have shown you how, according
to the horizon line of that degree, the minutes are found [ םלועהלשהושהוק

תוקדואצמנאיהההלעמהלשקפואהוק]ה[יפכךיאךיתיארהו ]
[?] — the more anything stands off from the equinoctial line toward the

⟦north / lesser⟧ [ ןטק/ןופצ⟦הלאהושהוקמקחרתישהמלכ ⟧] [?], they are divided[?]
the more in the upper divisions and shortened in the divisions [ רתויוקלחתי

םיקלחבורצקתיוןוילעהםיקלחב ]
below; and the reverse of this holds in the minutes that lie south of the

equinoctial line [ הושהוקםורדלשתוקדבאוההזמךפהוןותחתה ], for behold, the sun
does not revolve ·

according to the horizon of ⟦that degree / the country⟧ [ קפואיפכ

ה⟧הנידמ/הלעמ⟦ה [?]] [?] ⟦or / and not⟧ other degrees, and not according to the
horizon of the world; and therefore, their horizon being [ םלועהקפואיפכאלו

םקפואתויהבןכלו ]
changed from the horizon of the world, so also is their sight of [?] the sun

as it draws near to them and is hidden from them [ םתייארםגםלועהקפואמהנתשמ

םהמומלעתהוםהילאוקחרתהכשמשה]?[תא ] —
as it stands off from them — different according to their horizon. And when

it revolves in the northern minutes, the day is long and the night [ םהמוקחרתהכ

הלילהוךוראםויהןופצהתוקדבבבסמותויהבוםקפואיפכהנושמ ]
short; and when it is in the southern minutes, the day is short and the night

long [ הכוראהלילהורצקםויהםורדהתוקדבותויהבוהרצק ]. And behold, this is reversed
— the matter of the diurnal sphere [ ימויהלגלגןינעהזךפהתנהנהו ]

[?] over against the poles and the lines[?] and the degree of the globe of the
earth and of the world [ םלועהוץראהרודכתלעמויוקויבטוקדגנכ ]

Moreover, I have made known to you that it revolves [ בבסמותויהךיתעדוהםג ]
[?] and carries round all the spheres likewise; and in one whole day, from the
motion above [ הלעמלהעונתמםלש׳אםויבוןכומכםילגלגהלכבבסמ ]

Moreover I have made known to you [?] [ ךיתעדוהםג [?]]: you have known
the divisions of the motions and [?] [ ותועונתהיקלחתעדי [?]] ׃
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הקרפ ״
On the explanation of the variation of the [?] of the days and the nights in

every clime [ ׳ילקא ] of our settled world [ ׳ילקאלכבתולילהוםימיה]?[יונישרואיבב

ונלשבושיהלש ] and [?]
[?] the measure of [?] of each clime among them — which clime — and

afterwards I shall return to the matter [ לארוזחאכ״חאו׳ילקאהזיאםהמםילקאלכ

ןינעה ].
I have already made known to you above, in chapter [numeral: [?א

[ א״פכ/בהלעמלךיתעדוהרבכ ], and as I told you there [ םשךליתרמאשומכו ] [?], that
[?] the climes run from the equinoctial line [ הושהוקמםהםילקאה ]

of the globe of the earth and onward toward the ⟦north / lesser⟧ side [ רודכלש

ןטק/ןופצ⟦דצלהאלהוץראה ⟧] [?] they have no [?] beginning at the equinoctial
line [?] — but

there is a measure of twelve[?] degrees and a half from the equinoctial line
[ הושהוקהןמיצחותולעמב״ירועיששי ] [?] to the beginning of the first clime
[ ׳אהםילקאהתלחתהדע ], and there is no settlement there at all [ ללכבושי]םש[ןיאו ],

because the sun stands there always over against that place and near to it,
and rules with its heat over the place [ אוההםוקמהדגנכדימתםשאוהשמשהשיפל

םוקמהתאומוחבטלושוולבורקו ]
— that place — and therefore it is no place of settlement at all, but a desolate

wilderness [ םמשרבדמאוהלבאללכבושיםוקמוניניאןכלואוהה ]. And after twelve[?]
degrees and a half

the breadth of the first clime of the settled world begins [ בחורליחתמ

בושיהלש׳אהםילקאה ], and the measure of its breadth is [numeral: ?] degrees
[ תולעמ]?[אוהובחררועישו ]; and after it

the [second?] clime [ ׳]?ב[הםילקאה ], and its breadth is [numeral: ?] degrees
and a half [ יצחותולעמ]?[ובחרו ] · and after it the [third?] clime [ ׳]?ג[הםילקאה ],
and its breadth is [numeral: ?] degrees and more

you will find · and after it the [fourth?] clime [ ׳]?ד[הםילקאה ], and its breadth
[numeral: ?] degrees approximately [ בוריקב ] · and after it the [fifth?] clime
[ ׳]?ה[ה׳ילקא ], and its breadth is like

[numeral: ?] degrees · and after it the sixth clime [ יששה׳ילקאה ], and
its breadth [numeral: ?] [?] degrees · and after it the [seventh?] clime
[ ׳]?ז[הםילקאה ], and its breadth [numeral: ?]

degrees and a half. And although he did not mention [ ריכזהאלשתויהםעו ] [?]
specifying the breadth of each clime in particular with exact precision [ קדקדל

ןווכמקודקדבטרפבםילקאלכבחור ] [?]
[?] as the sage measured [ םכחהדמיכ ] [numeral: ?] degrees and no more

[ דועאלו ], and reckoned on this account a further twelve[?] degrees and a half
[ יצחותולעמב״ידועהזןובשחלעקיפסהו ] ·

[Margin: head margin, toward the outer (left) side. Two display letters stand
alone, some way below the head of the leaf — the folio numeral. I read אי (=
11): a single narrow stroke with a small head, then a two-stroke letter with a
slanting body. No gershayim is visible between or above them.]
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of the empty region that lies between the equinoctial line and the beginning
of the first clime [ ׳אה׳ילקאהתלחתהדעהושהוקהןמשישיונפהםוקמהלש ], the breadth
of the whole will be [numeral: ?]

degrees [ תולעמ]?[לכהבחורהיהי ]. It emerges that from the equinoctial line
to the end of the seventh clime [ ׳זהםילקאהףוסדעהושהוקהןמאצמנ ] and a half
[ הצחמו ] and onward [ האלהו ] [?] the habitation [ בושיה ] [?]

and there is in them neither offspring nor ⟦produce / motions⟧ [ םהבןיאו

תועונת/תואובת⟦ותודלות ⟧] [?] — and this because of the great cold there, on
account of their being very far from the sun [ םקוחרתבסלםשרשארוקהבורלהזו

שמשהןמדאמ ].
And therefore we did not reckon it within the seven climes [ אלןכלו

׳ילקא׳זהללכבוהונבשח ] · And behold [ הנהו ] [?] the breadth of this settled region
[ הזהבושיהבחור ] [?] is [numeral: ?] degrees [ תולעמ ]

· less [numeral: ?] and a half [ הצחמו]?[תוחפ ], and from there onward there
is no settlement there at all [ ללכבושיםשןיאךליאו ] [?]. And know that from
the equinoctial line ⟦to / with⟧ this settlement [ הז⟧םע/דע⟦הושהוקהןמיכעדתו

בושיה ]
— the last settled one [ בשוימהןורחאה ] [?] — they are [numeral: ?] de-

grees [ תולעמ]?׳ק[םה ] and [numeral: ?] minutes of the divisions of a degree
[ הלעמהיקלחמםיקד]?[ו ], and a half, as far as the extremity [ הצקדעהצחמו ]

of the ⟦north / lesser⟧ [ ןופצה ], [numeral: ?] degrees and [numeral: ?] minutes
in which there is no settlement at all [[ ללכבושיובןיאשםיקד]?ה״ל[ותולעמ]?׳כ ];
of the whole, [numeral: ?] degrees, which are the measure —

[?] this ⟦northern / lesser⟧ globe, the settled one, as above [ ⟧ןטק/ינופצ⟦הרודכ
ל״נכבשוימההזה ] [?] of the seven climes [ םימילקא׳זהלש ] among them [ םהמ ] [?]

the distance from the horizon in which [ ובשקפואהןמקחרמה ] [?] as far as the
horizon of the degree [ הלעמהקפואדע ], where the degree of the globe comes to
an end [ רודכהלשהלעמההלכש ]; and since —

the world is spherical, as above [ ל״נכירודכאוהםלועה ], therefore their parts
are not equal [ הושםקלחןיאןכל ] [?] [?] that the [?] clime [ ׳]?[ה׳ילקאה ], being
according to the measure of the globe [ רודכהתדמכתויהל ] —

· near to the equinoctial line [ הושהוקלבורק ], where lies the utmost distance
[ קוחרתילכתאוהובש ] [?] of the extremity of the globe, which is [numeral: ?]
degrees over against them [ םדגנכתולעמ]?פ״ק[אוהשרודכההצקלש ]

at the extremity that is in the globe [ רודכבשהצקב ] [?] and every clime
[ םילקאהלכו ] [?] differs from its fellow [ וריבחקולחמ ] [?] from its breadth to the
portion [ קלחלהבחרמ ]

of its breadth, until the seventh clime is completed [ ׳זה׳ילקאהםלשנשדעהבחרמ ],
is themeasure of a fifth of the circumference of the globe [ רודכהףקיהשמוחרועישאוה ],
which are [numeral: ?] degrees [ תולעמ]?ב״ע[םהש ],

which are [numeral: ?] thousand and [numeral: ?] miles [ ןילימ]?׳פ[וףלא]?[םהש ];
and this on account of the roundness of the globe [ רודכתלוגעתבסלהזו ] [?] [?]
at the extremity [ הצקב ] [?]
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And therefore he was exact in making known to you how great the whole
globe of the earth is [ אוההמכץראהרודכלכךעידוהלקדקדןכלו ] — that is its measure.
And know that, just as the sphere of the firmament is divided [ לגלגהשומכיכעד

קלחנעיקרה ]
into [numeral: ⟦ ס״ש ?⟧] degrees, so too the globe of the earth is divided into

[numeral: ⟦ ס״ש ?⟧] degrees [ תולעמס״שלקלחנץראהרודכםגותולעמס״של ]; and
because[?] the globe of the earth is exceedingly small [ ןטקץראהרודכש]?[טועמלו

דאמב ]
[?] and the degrees of the globe, and their parts, are exceedingly small [ תולעמו

דאמבתונטקםההיקלחורודכה ]
[?] than the breadth [ בחורמ ] [?] and every single degree [ הלעמוהלעמלכו ]

[?] of the degrees of the sphere [ לגלגהתולעמ ]; therefore every degree of the
[numeral: ⟦ ס״ש ?⟧] degrees

of the globe [ רודכה ] stands over against[?] the degree of the [numeral:
⟦ ס״ש ?⟧] degrees of the sphere [ לגלגהתולעמס״שלשהלעמהדגנכ ]; and as I have
said before you here [ ןאכךינפליתרמאשומכו ]

[?] the globe [ רודכ ] [?] two spheres [ םילגלג׳ב ], and even so the upper one is
exceedingly great [ דאמלודגהןוילעהז״כו ]

[?] exceedingly small [ דאמןטק ], and even so the breadth of one degree of —
the globe stands exactly over against the breadth of one degree of the sphere

[ לגלגהןמ׳אהלעמבחורדגנכתנווכמרודכה ].
This [ הזה ], and the sages of ⟦astronomy / understanding⟧ have already

investigated and ascertained [ ועדיוורקח⟧הנובת/הנוכת⟦הימכחרבכו ] that the breadth
of every

degree of the [numeral: ⟦ ס״ש ?⟧] degrees of the globe of the earth is [numeral:
?] miles [ לימ]?[איהץראהרודכתולעמס״שמהלעמ ]

less a third of a mile [ לימשילשתוחפ ]; and every mile is [numeral: ?] thousand
cubits [ המאםיפלא]?[אוהלימלכו ]

[?] and according to this reckoning themeasurewill be [ רועישהיהיהזןובשחיפכו ]
—

of the breadth of all [numeral: ⟦ ס״ש ?⟧] degrees, which are the circumference
of the revolution of the globe [ רודכבוביסףקיהםהשתולעמס״שלכבחור ]

of the earth, [numeral: ?] thousand and [numeral: ?] hundred miles [ ץראה

ןילימתואמ]?[וףלא]?[ויהי ]; and you already know [ תעדירבכו ] [?]
Diagram. Set into the lower part of the written area, toward the gutter side,

with the last nine lines of the page shortened and running past it on the outer
side. Two concentric circles: an outer circle drawn in matte granular gold, and,
sharing its centre, a smaller circle in opaque orange-red, of a little under half the
outer diameter. Eight gold radii run from the orange-red circle outward to the
gold circle, dividing the ring between them into eight sectors; the radii stop at
the orange-red circle and none of them crosses it. The outer circle spans about
a third of the written measure across, and stands in the lower part of the leaf.
There is no caption above, beside or below the figure — the line immediately
above it is ordinary body text, and the paper below it is blank to the foot.
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Three labels in black ink stand on the figure. They are set at angles to the
page, not level with the body lines, and at the resolution available to me only
the first of them yields letters I will commit:

• Centre, inside the orange-red circle: ץראהרודכ — ”the globe of the earth”
— set upside-down relative to the page. ****

• In the ring, on the upper-outer side, written along its radius and inclined
roughly sixty degrees to the line of the text: two words, of about four and
five sorts. First word בחור (”breadth”); the second word remains unread
[?].14

• In the ring, on the lower side, set upside-down relative to the page: two
words. Not read. [?]

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The margin is clean paper as far out as it is covered, and carries no gloss. A
dark blotched mark about the size of two sorts stands in the outer head margin,
level with the running header; its strokes are mirrored and it sits clear of both
the header and the border rule. It is offset or a stain, not writing of this leaf,
and nothing is transcribed from it.]

as above: whatever has three handbreadths in its circumference has one
handbreadth of breadth [ חפטבחורובשיםיחפט׳גופקיהבשישלכל״נכ ]; and
⟦the sages⟧ [ םימכחלו ] [?] did not stand on the exactness of the reckoning
[ ןובשחהקודקדהלעודמעאל ]

[?] approximately [ בוריקב ], as [?] wrote there [ םש]?[ש״ומכ ]. But the true
measure is seven parts of twenty-two parts [ ב״כמםיקלח׳זאוהיתימאהרועישהלבא

םיקלח ]. That is to say: when
there is before us a globe [ רודכונינפלהיהי ] [?] and we wish [?]
to know its thickness — that which is called the diagonal, or the diameter

[ רטוקואןוסכלא׳קנהאוהשויבועתעדל ] —
in the language of the sages [ םימכחןושלכ ]: behold, we divide the measure of

the circumference of the revolution of that circle into twenty-two parts [ הנה

םיקלחב״כלאאוההלוגיעהבוביסףקיהרועישקלחנ ], and its diameter [ ולשרטוקהו ]
will be the measure of seven parts of those twenty-two [ םיקלח׳זרועישהיהי

ב״כהםתואמ ] [?]. And know that when a straight line [ רשיוקרשאכיכעדתו ] [?]
the thickness [ יבוע ] —

of the globe of the earth, from the southern pole to the ⟦northern / lesser⟧
[ ןטק/ינופצ⟦הלאימורדהבטוקןמץראהרודכ ⟧] [?] — for this is what is called the
diameter of the globe, as above [ ל״נכרודכהרטוק׳קנהזיכ ] — the measure will be
[ רועישהיהי ] —

14 בחור confirmed on CBL's own ink, without the second witness — ר (rounded arc join) · ו ·
ח (roof on two legs) · ב (open-left C, curled foot, against the ב control from the f. 8v plate,
which excludes .(כ The second word ⟦מ⟧ · ⟦ט/ע⟧ · ⟦ל⟧ · ⟦כ/ב/ה⟧ survives unresolved: הלעמ

fits skeleton and context, but no ascender is visible on the third sort and no commitment is
made. NLI's compartments are empty, so the second witness is silent.
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[numeral: ?] thousand and [numeral: ?] miles [[?] ןילימ]?[וםיפלא ], and it is
the measure of seven parts of the twenty-two parts of the circumference of the
whole globe [ רודכהלכףקיהלשםיקלחב״כהןמםיקלח׳זרועישאוהו ],

which was the measure of [numeral: ?] thousand and [numeral: ?] hundred
miles [ ןילימתואמ]?[וףלא]?הרשע[רועישהיהש ] [?], as above [ ל״נכ ]. And behold,
the whole [?] of the settled world, which is [numeral: ?] degrees [ ]?[לכהנהו

תולעמ]?[םהשבשוימה ]
and [numeral: ?] minutes in all [ ללכבםיקד]?ה״כ[ו ], the measure of the [?]

will be [numeral: ?] thousand [ םיפלא]?׳ג[]?[הרועישהיהי ] [?] [?] miles [ ןילימ ]
[?] like handbreadths, that is to say [ רמאלםיחפטומכ ] [?]

[?] and thus [numeral: ?] thousand less [?] [ תוחפףלא]?׳ו[ןכו [?]]
[?] and so forth [ ׳וכו ] [?] the settlement, every [numeral: ?] miles less
[ תוחפןילימ]?׳ד[לכבושיה ]; it emerges that the measure of the circumference
[ ףקיהרועישאצמנ ]

of the globe is [numeral: ?] thousand miles [ ןילימףלא]?[]?הרשע[רודכה ], and
therefore [?] wrote [?] the intention as is its way [ הכרדכהנוכה ] [?]

that he wrote so [ ןכבתכש ]; and the diameter will be [numeral: ?] thousand
and [numeral: ?] miles [ לימ]?[תוםיפלא]?[רטוקההיהיו ]. And now let us set out
the variation in the length of the days in every clime [ םימיהךרואףוליחראבנהתעו

׳ילקאלכבש ].
· Know that the degree beneath which the equinoctial line falls [ הלעמהיכעד

הושהוקההיתחתהיהירשא ] [?] always [ דימת ], as at its beginning so [?], which is
called [ ׳קנה ]

— the days and the nights there are twelve hours [ ב״יםהםשתולילהוםימיה

תועש ], always [ דימתו ] [?] and twelve hours the night [ הלילהתועשב״יו ]; and the
reason is that the horizon of

that degree is [?] the horizon of the world, as above [ ל״נכםלועהקפוא ]. And
in that empty place [ יונפהםוקמהותואבו ]

whose breadth measures twelve and a half degrees [ תולעמב״יובחררועישרשא

יצחו ], the longest day there is twelve and a half hours [ םשרשאךורארתויהםויה

יצחותועשב״יאוה ] —
and we have already known above [ הלעמלונעדירבכו ] that, according to the

measure of the distance [ קוח]ה[רועישיפכיכ ] of the degree from the equinoctial
line [ הושהוקהןמהלעמהקוח ], so does the pole rise [ בטוקההבגיךכ ]

— the ⟦northern / lesser⟧ one — for the horizon of that degree [ לשינופצה

קפואהםשרשאהלעמה ]; and correspondingly [ ודגנכו ] [?] the pole of the southern
horizon descends from them [ םהמימורדהקפואבטוקדרי ]. And it emerges that,

since the quantity of this empty place [ יונפהםוקמההזתומכשןויכ ] — and they
have drawn off [ וקחרתנו ] twelve and a half degrees from the equinoctial line
[ הושהוקהמיצחותולעמב״י ] — just so is its like [ ותומכךכ ] —

it emerges that the ⟦northern / lesser⟧ pole stands raised above them twelve
degrees [ תולעמב״יםהילעהובג⟧ןטק/ןופצ⟦הבטוקהאצמנ ] and a half [ הצחמו ]. And
the first clime, at its beginning [ תליחתב׳אה׳ילקאהו ] [?] there —
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the longest day is thirteen hours [ תועשג״יאוהךורארתויהםויה ] [?], and corre-
spondingly the ⟦northern / lesser⟧ pole rose above them twelve

degrees and a half [ יצחותולעמב״יםהילע⟧ןטק/ןופצ⟦הבטוקהבג ], and it stood
raised above them [numeral: ?] minutes [ םיקד]?[םהילעהובנו ] [?] their degree,
the longest day is thirteen hours [ תועשג״יםהךורארתויהםויה ]

and the breadth of the ⟦northern / lesser⟧ [?] is fourteen and a half degrees
[ יצחותולעמד״יאוה⟧ןטק/ינופצ⟦ה]?[הבחורו ]; and at its end [ תירחאבו ] [?] the longest
day is [numeral: ?]

hours and a quarter [ עיברותועש ], and its pole rose [numeral: ?] degrees
[ תולעמ]?הרשע[ובטוקהבגנו ] and a half [ יצחו ]; and the measure of the whole
breadth of this clime is [numeral: ?] [ ׳ח[אוההזה׳ילקאהבחרלכרועישו ?]]

degrees, as above [ ל״נכתולעמ ], and they are [numeral: ?] miles [ ןילימ]?[םהו ]
· And the [numeral: ?] clime [ הםילקאהו [?]] [?] the second, above [ הלעמל׳בה ]
[?] its long day is thirteen and a half hours [ יצחותועשג״יךוראהומוי ]

and the pole rose [numeral: ?] degrees and a half [ תולעמ]?םירשע[בטוקההבגנו

יצחו ] · And at [?] its long day is fourteen hours less a quarter [ תועשד״יךוראהומוי

עיברתוחפ ]
and the pole rose [numeral: ?] degrees and a half [ תולעמ]?ו״כ[בטוקההבגנו

יצחו ] [?] miles [ ןילימ ] · The [numeral: ?] clime, above [ הלעמל]?׳ג[הםילקאה ], its
long day

is [numeral: ?] hours [[ תועש]?ג״י ], and the pole rose [numeral: ?] degrees
and a half and a fifth, which are [numeral: ?] minutes [ תולעמ]?׳ל[בטוקההבגנו

םיקד]?ב״מ[םהששמוחויצחו ]; and at the lower [?] fourteen [ ד״יתתחתלו ]
[Margin: head margin, toward the outer (left) side. Two display sorts stand

alone, level with the running header — the folio numeral. The left-hand sort is
a squared letter with a horizontal foot running to the right: .ב The right-hand
sort carries a stroke that rises above the height of its neighbour and hooks to
the left, which on this hand belongs to ;ל but a display י set high on the line is
not excluded, and I cannot separate the two at the resolution available to me.
I therefore record the numeral as ⟦ בי/בל ⟧ and supply no value. No gershayim
stands between or above the sorts.]

hours and a quarter, and the pole rose thirty-three degrees and two thirds
[ םישילש׳בותולעמג״לבטוקההבגנועיברותועש ], which are [numeral: [⟦?׳מ⟧ minutes
[ םיקד׳מםהש ]; and its breadth is [numeral: ?] miles [ לימ]?[⟧ובחר⟦ו ].

The [numeral: ?] clime, above [ הלעמל]?[הםילקאה ]: its longest day is [nu-
meral: ?] hours and a half [ יצחותועש]?[ךוראהומוי ], and the pole rose thirty-
seven degrees and two [ ינשותולעמז״לבטוקההבגנו ]

fifths, which are [numeral: ⟦ ד״כ ?⟧] minutes [ םיקדד״כםהשםישמוח ]; and at its
lower end its longest day is fifteen hours less a quarter [ ו״טךוראהומויותיתחתלו

עיברתוחפתועש ], and the pole rose [numeral: ?] [ לבטוקההבגנו [?]]
degrees, and its breadth is [numeral: ?] miles [ לימ]?[ובחרותולעמ ] · The

[numeral: ?] clime, above [ הלעמל]?[הםילקאה ]: its longest day is [numeral:
⟦ ו״ט ?⟧] hours [ ו״טךוראהומוי ], and the pole rose [numeral: ?] [ מבטוקההבגנו [?]]
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degrees and a third, which are [numeral: [⟦?׳כ⟧ minutes [ םיקד׳כםהששילשותולעמ ];
and at its lower end its longest day is fifteen hours and a quarter [ ומויותיתחתלו

עיברותועשו״טךוראה ], and the pole rose [numeral: ?] [ מבטוקההבגנו [?]]
degrees and a half, and its breadth is [numeral: ?] miles [ לימ]?[ובחרויצחותולעמ ]

· The [numeral: ?] clime, above [ הלעמל]?[הםילקאה ]: its longest day is fifteen
hours and a half [ יצחותועשו״טךוראהומוי ] —

and the pole rose forty-two degrees and two fifths [ תולעמב״מבטוקההבגנו

םישמוח׳בו ], which are [numeral: ⟦ ד״כ ?⟧] minutes [ םיקד]?ד[״כםהש ]; and at its
lower end its longest day is [numeral: ?] hours [ תועש]?[״יךוראהומויותיתחתלו ]

less a quarter [ עיברתוחפ ], and the pole rose [numeral: ⟦ ז״מ ?⟧] degrees and a
quarter [ עיברותולעמ]?ז[״מבטוקההבגנו ], which are [numeral: ⟦ ו״ט ?⟧] minutes
[ םיקדו״טםהש ], and its breadth is [numeral: ?] miles [ לימ]?[⟧ובחר⟦ו ] · The clime
[ ׳ילקאה ]

[numeral: ,[⟦?׳ז⟧ above [ הלעמל]?׳ז[ה ]: its longest day is [numeral: ⟦ ז״י ?⟧]
hours [ תועשז״יךוראהומוי ], and the pole rose [numeral: ?] degrees and two thirds
[ םישילש׳בותולעמ]?[מבטוקההבגנו ]; and at its lower end its [day] [ ומויותיתחתלו ]

longest is [numeral: ⟦ ז״י ?⟧] hours and a quarter [ עיברותועשז״יךוראה ], and
the pole rose [numeral: ?] degrees and a half [ יצחותולעמ]?[בטוקההבגנו ], and its
breadth is [numeral: ?] miles [ לימ]?[⟧ובחר⟦ו ] · [?] that every

clime adds over its fellow [ וריבחלעףיסויםילקאוםילקא ] — that its longest day
[is longer by] half an hour [ העשיצחךוראהומוייכ ]; and [?] that, according to the
measure of the distance [ קחור⟦רועישכיכ]?[נו ⟧] —

The long days, as in the days of summer [ ץיקהימיכםיכוראהםימיה ], will be the
long nights in the days of winter [ ףרוחהימיבתוכוראהתולילויהי ] · And now let
us complete the explanation of the matter [ ןינעראבלםילשנו ]

[?] — only that all the degrees that lie beneath the equinoctial line [ לכיכקר

הושהוקתחתרשאתולעמה ] [?]: there the days are equal throughout all the days
[ תומילכבםהבםיושםימיההנה ]

of the year — twelve hours the day and twelve hours the night, as above
[ ל״נכהלילהתועשב״יוםויהתועשב״יהנשה ]; and therefore there is no difference
among all the degrees [ תולעמהלכבשרפהןיאןכלו ] [?]

[?] the variation of [?] or [?] [ וא]?[היוניש [?]] [?] the distance from the
line [[?] וקהןמקחרה ] [?] — and this depends on the measure of the distance
[ קחוררועישכיולתהזו ] [?] because [?]

near to the horizon of the [?] [ הקפואלאהבורק [?]] [?] from their being so, as
above [ ל״נכםתויהמ ] — according to what [?] in the whole world, the measure
of the hours of the day [ םויהתועשרועישםלועבלכב]ש[המיפכ ]

[?] always: the longitude of all the localities is equal, as above [[?] לכםלועל

ל״נכםיושםהתונידמהךרוא ]; and they have two summers, which are Nisan and
Tishrei [ ירשתוןסינםהשםיצייק׳בםהלשיו ] ·

[?] the sun over the people [[?] םישנאהלעשמשה ] [?] and two winters
[ םיפרח׳ב⟦ו ⟧], which are Tammuz and [?] [ וזומתםהש [?]] [?] the sun draws
away [ קחרתמשמשה ]
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[?] and the whole breadth of the settled place, which is from the equinoctial
line [ הושהוקןמשבשוימהםוקמהבחורלכו ] as far as [numeral: ?] degrees and
[numeral: ?] minutes [ םיקד]?[ותולעמ]?[סדע ], as in all that has been mentioned
[ ׳זנהלככ ]

it is certain that in all the degrees that lie in this place [ רשאתולעמהלכבשיאדו

הזהםוקמב ] [?] there is in it day and night [ הלילוםויובשי ] [?] they will vary
[ ונתשי ] [?]

according to [?] the latitude of the locality from the equinoctial line, so
grows [ לדגיךכהושהוקןמהנידמהבחור]?[יפכ ] the length of its day or of its night,
as above [ ל״נכולילואומויךרוא ] [?] but [?]

the place [?] the end of the northern horizon [ ןופצ⟦קפואףוס]?[שםוקמה ⟧], in
which there is no settlement at all [ ללכבושיובןיאש ], since it is impossible that
it should be there entirely day or [ ואםוילכהםשהיהישרשפאיאשיפל ]

entirely night, as will be explained below [ ןמקלראבתישומכהליללכה ] · How-
ever, in the breadth of [?] the settled place, which is [numeral: ?] degrees and
[numeral: ?] [ כותולעמ]?[סםהשבשוימהםוקמה]?[בחורבםנמא [?]]

[?] the reason that they have both day and night [ םגםויםהבשישתויהםעט

הליל ], there are in them measures [ םירועישםהבשי ]; and what its sense is: for
behold, the degrees [ תולעמההנהיכונינעהמו ]

that lie in the place which is from the equinoctial line as far as [ םוקמבתובשויה

דעהושהוקןמאוהש ] [?] one, twenty-three degrees and [numeral: ⟦ ה״כ ?⟧] min-
utes [[?] םיקדה״כותולעמג״כדחא ], and no further within the whole [ ללכבדועאלו ]
—

which is the measure of the inclination of the sphere of the zodiac [ אוהש

תולזמהלגלגתייטנרועיש ] and the sphere of [?] [ הלגלגו [?]] [?] the sun toward
the northern side [ ןופצתאפלשמשה ], as will be explained below in chapter [?]
[ פבןמקלראבתישומכ [?]]

and so forth [ ׳וכו ] · Behold, the sun revolves directly over their heads
[ םשארחכונבוסישמשההנה ] [?] twice in the year [ הנשבםימעפ׳ב ]: the first time
[ ׳אהםעפה ] [?]

when the sun goes and draws near to the head of the constellation [?] [ רשאכ

לזמשארלברקתמושמשהךלוה [?]] [?] the inclination [ תייטנ ]. Behold, the tekufah
of [ תפוקתהנה ]

[Margin: outer (right) margin — no folio numeral, as expected on a verso.
The margin is clean paper as far out as it is covered and carries no gloss. A
pale brown blotched mark about the size of two sorts stands in the outer head
margin, level with the running header; its strokes are mirrored and it sits clear
of both the header and the border rule. It is offset or a stain, not writing of this
leaf, and nothing is transcribed from it. The same phenomenon was recorded
at the same position on f. 11v.]

Tammuz [ זומת ]; and the second time is when the sun turns back
[ שמשהרזוחשכאיה׳בהםעפהו ] [?] and goes toward the southern side
[ םורדדצלךלוהו ]. For since those [?]
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are near to the equinoctial line [ הושהוקלאתובורקםה ], it descends [ דרוי ] [?]
from the end of the inclination of [ תייטנףוסמ ]

the head of Cancer [ ןטרסשאר ], therefore it revolves directly over their heads
twice [ םימעפ׳בםשארחכונבוסיןכל ] — once on its outward course and once on
its return [ ותרזחב׳אוותכולהב׳א ] · As for all the degrees [ תולעמהלכלא ]

that lie [?] over against the end of the inclination of [ תייטנףוסדגנכ]?[תובשויה ]
the head of Cancer [ ןטרסשאר ] — and these are the ones distant[?] twenty-three
degrees and twenty-five [ ה״כותולעמג״כ⟧תוקוחר⟦הםהו ]

minutes [ םיקד ] [?] — behold, the sun does not revolve directly over
[ חכנשמשהבוסיאלהנה ] · their heads at any other time than once in the year
only [ דבלבהנשב׳אםעפותלוזוםשאר ]; and behold [ הנהו ] [?] when the sun is [?] at
the inclination of the head of Cancer [ ןטרסשארתייטנכ]?[שמשהתויהב ],

which is the day of the tekufah of Tammuz alone [ דבלבזומתתפוקתםויאוהש ].
And the degrees [ תולעמהו ] [?] which [?] from there [ ןכמ]?[רשא ] — behold, the
least of [?] from the inclination of [ תייטנמ]?[טועמהנה ] [?]

the head of Cancer [ ןטרסשאר ], and [?] toward the ⟦northern / lesser⟧ side
[ ןטק/ןופצ⟦דצל]?[ו ⟧], as far as the completion of [numeral: ⟦ ו״ס / ו״פ ⟧] degrees
and twenty-five minutes [ םיקדה״כותולעמ⟧ו״פ/ו״ס⟦םויסדע ], which is the limit
of the settlement [ בושיהתילכתאוהש ] —

behold [?] the sun does not revolve directly over their heads at all [ ]?[הנה

םלועלםשארחכונשמשהבוסיאל ], but is always far from them [ שמשההיהידימתאלא

םהמקוחר ]
toward the southern side [ םורדדצל ]; and everyone who is set further [?]

[ קחרתנרשאלכו [?]] from them than his fellows [ םהיריבחמרתויםהמ ], so will the
distance be from [ ןמ⟧הקחר⟦ההיהתךכ ]

the sun [ שמשה ] [?] according to the measure of [?] [ הרועישיפכ [?]]: as the
sun draws near toward the southern side, so it will be drawing away [[ תוברקת]ה

קחרתמהיהיןכםורדדצלשמשה ]
from the [?] [ הןמ [?]], each one according to [?] [ יפכ׳אלכ [?]]; and therefore

in the days of summer, when the sun is nearer to them [ שמשהשץיקהימיבןכלו

םהילאבורקרתוי ],
the days grow long, and in the days of winter the days grow short [ ולדגי

םימיהורצקתיףרוחהימיכוםימיה ] [?] the measure of its distance from them or its
nearness to them [ םהילאובוריקואוקוחרהרועיש ].

And the degrees that are distant from the equinoctial line [ רשאתולעמהו

הושהוקהןמםיקוחרויהי ] [numeral: ⟦ ו״ס ?⟧] degrees and twenty-five minutes
[ םיקדה״כותולעמ]?ו״[ס ] [?], which are the measure of [ רועישםהש ]

the distance of the head of Cancer from the ⟦line / pole⟧ [ ןמןטרסשארקיחרמ

בטוק/וק⟦ה ⟧] [?] and not [?] [ יאלו [?]] — the northern pole stands raised above
them [numeral: ?] degrees and [numeral: ⟦ ה״כ ?⟧] [ ]?[ןופצהבטוקםהילעהבגי

ה״[כותולעמ ?]]
minutes, [numeral: ⟦ ב״נ ?⟧], as above [ ל״נכב״נםיקד ]. And we say that there is

the point of the end of [ ףוסתדוקנםשיכרמאנו ] [?] the head of Cancer [ ןטרסשאר ]
[?] rises whole [ הלוכהלעמ ] [?]
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always above their horizon [ םהלשקפואהמםלועל ], always [ םלועל ]; and the end
of the point of [ תדוקנףוסו ] the head of [numeral: ⟦ ה״נ ?⟧] [ ה״נשאר ] over against
it, found for them always [ םלועלםהלתאצמנדגנכ ] [?]

their horizon [ םהלשקפואה ]; and we say that when the sun is [?]
[ ששמשהתויהביכרמאנו [?]] [?] directly [?] like the point of the head of Cancer,
one [ תחאןטרסשארתדוקנומכ ] —

according to the length of the day alone, it will be twenty-four hours [ ךרואכ

תועשד״כהיהיודבלםויה ] [?] day without night [ הלילאלבםוי ], and the rest of the
days of the year they are [?] [ כםההנשהתומיראשו [?]]

hours between the day and the night [ הלילהוםויהןיבתועש ], except that there
is a difference [?] [ בשרפהשישאלא [?]] between one day and its fellow, as above
[ ל״נכוריבחלםויןיב ]; and when the sun revolves [ שמשהבוסירשאכו ]

at the end of the point of the head of [numeral: ⟦ ה״נ ?⟧] [ ה״נשארתדוקנףוסב ]
— for if the sun, which has passed [ רבעששמשהםאיכ ] [?] altogether [ ירמגל ], then
they will have one long night [ הכורא׳אהלילםהלהיהתזאו ]

out of twenty-four hours, day alone [ םוידבלבתועשד״כןמ ]; and the degrees
will not [ ויהיתולעמהאלו ] [?] the mean of the motion of the zodiac to their
horizon [ םהלשקפואלתולזמהתעונתיעצמא ]

and we say that [numeral: [⟦?׳ז⟧ degrees rise in a single equalization [ רמאנו

׳איווישבתולעמ׳זולעייכ ], as [?] one hour [ ׳אהעש]?[כ ]; and correspondingly
[numeral: [⟦?׳ז⟧ degrees set [ תולעמ׳זועקשידגנכו ] [?] from the side of

[?] and the degrees will not rise there [ תולעמהםשולעיאלו ] [?] one [?] [?]
the distance, since [?] from the places of the settlement [ בושיהתומוקמהמ ], and
they will have [ םהלהיהיו ] —

the head of Aries [ הלטשאר ] [?] and the head of Libra at their ⟦northern /
lesser⟧ pole [ םהלש⟧ןטק/ןופצ⟦בטוקבםינזאמשארו ], and the head of [ שארו ]

[?] in it the pole [numeral: ?] degrees and a quarter [ עיברותולעמ]?[בטוקהוב ],
there will be half [ יצחהיהי ]

[?] upon their horizon [ םהלשקפואהלע ], and they will be over against [?]
half the year [ הנשהיצח]?[דגנכויהיו ]

[?] theirs, and they will have [?] from the summer, the whole of it day [ היהיו

םויולוכץיקהןמ]?[םהל ] —
without night, and [?] from the [?], the whole of it night, without day [ אלב

םויאלבהלילולוכ]?[הןמ]?[והליל ]; and the place in which the pole rises [numeral:
?] [ עבטוקההבגיובשםוקמהו [?]] —

[Margin: head margin, toward the outer (left) side of the recto. Two sorts
stand alone, level with the running header — the folio numeral. The left-hand
sort carries a diagonal stroke descending to the lower left from the baseline,
which on this hand belongs to ;ג the right-hand sort is a short stroke with a
slight leftward turn at the head and no ascender. I read the numeral ג״י = 13.
The discrimination that carries it is the descender on the left sort ג) against ,ד
which has no leg) and the absence of an ascender on the right sort י) against .(ל
A gershayim-like mark stands between the two sorts but I cannot certify it as
separate from the head of the right sort.]
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degrees less [?] [ תוחפתולעמ [?]], every one of the ⟦southern⟧ [?] will be
hidden [ םיי[מורדהלכםלענהיהי ]] [?], and they will be [?] the whole ⟦year⟧
[ הנש[הלכ]?[ויהיו ?]] [?] —

and they will have [numeral: ⟦ ינש ?⟧] months ⟦in summer⟧ entirely day
[ םויהלכ]?ץיקב[םישדח]?ינש[םהלהיהיו ], and [numeral: [⟦?׳ב⟧ months ⟦in
winter⟧ entirely night [ הלילהלכ]?ףרוחב[םישדח]?׳ב[לו ]; and when ⟦it rises
higher⟧ [ היבגי[שכו ?]] [?]

degrees and [?] [ ותולעמ [?]], [?] half of ⟦Taurus⟧ and half of [?]
[[ יצח[ו]?רוש[]?יצח ?] [?]] will be ⟦hidden⟧ always [[ דימת]תולעמ/םימלענ ], and
half of Scorpio and half of ⟦Aquarius⟧ covered [ םיסוכמ]י[לדיצחוברקעיצחו ]

always [ םלועל ]; and therewill be threemonths entirely day [ םויהלכםישדח׳גויהיו ],
and [numeral: [⟦?׳ג⟧ months entirely night [ הלילהלכ]ם[ישדח]?׳ג[לו ]; and
when ⟦it rises higher⟧ [numeral: ⟦ ז״ע ?⟧] degrees and a half, there will be
[ ויהייצחותולעמ]?ז״ע[]?היבגי[שכו ]

all [?] and [?] [ ו]?[לכ [?]] ⟦hidden⟧ always [[ דימת]?םימלענ ], and ⟦half⟧ of
Scorpio and ⟦half⟧ of ⟦Aquarius⟧ covered [ םיסוכמ]י[לד]?יצח[וברקע]?יצח[ו ];
and there will be four months day and [numeral: [⟦?׳ד⟧ months [ םישדח׳דויהיו

ם[ישדח]?׳ד[לוםוי ]]
night [ הליל ]; and when ⟦it rises higher⟧ [numeral: ⟦ ד״פ ?⟧] [?]

[ ד״פ[]?היבגי[שכו ?] [?]] there will be [?] [ ויהי [?]] [?] and half of Virgo
[[?] הלותביצחוהל ] [?] and half of Libra and half of [ יצחוםינזאמיצחו ]

Pisces covered [ םיסוכמםיגד ]; and there will be five months day and [numeral:
[⟦?׳ה⟧ months night [ הליל]ם[ישדח]?׳ה[לוםויםישדח׳הויהיו ]; and when the
northern pole there rises [numeral: ל⟧ ׳[לינופצהבטוקהםש]?היבגי[שכו[]⟧?׳ ?]]

degrees, which is the end of the breadth [ בחורהףוסאוהשתולעמ ] [?] there they
will all be [[?] לכויהיםש ] — and all the [numeral: [⟦?׳ו⟧ ⟦southern⟧ degrees
[ םיי[מורדהתולעמ]?׳ו[לכו ]] [?] degrees [[?] תולעמ ]

[numeral: [⟦?׳ו⟧ ⟦southern⟧ degrees [[ םיימורדהתולעמ]?׳ו ] [?] covered
[[?] םיסוכמ ] [?] always [[?] דימת ], and half the equinoctial line of the world
will be theirs [ םהלהיהיםלועהלשהושהוקיצחו ]

their horizon and the horizon of the world [ םלועהלשקפואהוקוםהלשקפואהוק ]
will be [ ה[יהי ]] [?]

the summer, when the sun revolves ⟦to the north⟧ [ ןופצ]ה[בבוסשמשהשץיקה ],
they will have [ םהלהיהי ] [?]

that the sun revolves in the south [ םורדבבבוסשמשהש ], they will have
[ םהלהיהי ] [?] entirely night [[ הליל]?הלכ ] [?]

[?] [[?]] the [?] [?] round about [ ביבס ] [?]
from the degrees which [ רשאתולעמהןמ ] [?] [?] the equinoctial line of the

world [ םלועהלשהושהוקה ]
over them, higher and higher [ הלעמלהלעמלמםהילע ]; and in this way it grows

[ לדגיהזכו ] [?]
inclining toward the northern side always [ םלועלןופצדצלהטונ ]; and the

reason is that the [ השיפלאוהםעטהו [?]]
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sun is far from them [ םהמקוחרשמשה ], and we say toward the southern side
[ םורדדצלרמאנו ], and [?] wrote [ ב[תכו ?]] [?]

[?] this matter will grow further [[?] הזןינעדועלדגי ] and ⟦see there⟧ [ ׳]ש[עו ]
׃

וקרפ ׳

[Rubric: the chapter heading ׳וקרפ is written in gold, not red, about two-thirds
of the way down the leaf and slightly indented from the line-start, with the
chapter's opening words following it in black on the same line.]

[?] [[?]] the sphere [ לגלג ] [?] the sphere of the degrees [ םהתולעמהלגלגה ] —
for the motion of this sphere is the reverse [ ךפיהאוהלגלגההזתעונתיכ ]

of the motion of the daily sphere [ ימויהלגלגתעונתמ ]; for the daily sphere
revolves and [?] turns all the spheres [ םילגלגהלכבבסמ]?[ובבוסימויהלגלגיכ ] —

whichwe havewritten [ ונבתכש ] [?] [?] the sphere of the degrees [ תולעמהלגלג ]
[numeral: ⟦ ב״ל ?⟧] a degree [[ הלעמ]?ב״ל ] [?] motion [ ה[עונתמ ]]

motion [ העונת ] [?] [?] the day [ םויה ], its principal motion [ תירקיעהותעונת ],
and the measure of the time of its motion [ ותעונתןמזרועישו ]

[?] the setting of the sphere [ לגלגההעיקשה ] [?] years, which is [ א[והשםינש ]]
— [numeral: ?] a degree [?] [numeral: [⟦׳ב⟧ and eighteen [ ח״יו׳ב]?[]?[הלעמ ],
for the revolution of [?] of it [ ה[לש]?[בוביסיכ ]]

in [numeral: ⟦ ד״כ ?⟧] thousand years, in which [?] the sphere shifts by
one degree [ ׳אהלעמלגלגה]?[ףלחתנשםינשףלאד״כב ] [?] [numeral: [⟦?׳ב⟧ and
eighteen [?] [[?] ח״יו׳ב [?]] [?] year approximately [[?] בוריקבהנש ] · [?] since
the sphere [[?] לגלגהשרחאמ ]

this [ הזה ] [?] fixed [ עובק ] and we say [ רמאנו ] [numeral: ⟦ ב״ל ?⟧] [?] — [?] we
[ ונא ] [?] that in all the ⟦tekufos⟧ [ תופוקת[הלכביכ ?]] from [ ןמ ] [?]

the sun to the head of Aries, and the like [ הזבאצויכוהלטשארלשמשה ] [?] —
[?] the ⟦tekufos⟧ [[?] תופוקתה ], and surely [ אלהו ] [?] [?] until today [ םויהדע ]

this [ הזה ] [?] moved [ ת]ע[עונתנ ] [?] the sphere toward the side [?]
[ דצללגלגה [?]] — approximately [numeral: ⟦ ג״ל ?⟧] degrees [ תולעמ]?ג״ל[בוריקב ],
and thereafter the sun in the ⟦tekufah⟧ of [ תפוקתבשמשהכ״חאו ] [?]

like the motion [?] returning at the end of [?] Taurus [ ףוסברזוח]?[תעונתמכ

רוש]?[ ] and [?] — [?] the first [ הנושארה ] will be like [ ומכהיהי [?]] [?] for [?] the
daily sphere [ ימויהלגלג]?[יכ ] —

divided into [numeral: ⟦ ב״י ?⟧] parts [ םיקלח]?ב״י[לקלחנ ], in the likeness of
this: the sphere divided [ קלחנהלגלגההזןוימדכ ] into [numeral: ⟦ ב״י ?⟧] ⟦con-
stellations⟧ [ תולע/תולז[מ]?ב״י[ל ]], and in it are [numeral: ⟦ ס״ש ?⟧] degrees
[ תולעמ]?ס״ש[ובשיו ] and [?] [ ןוכת[ו ?]] —

that the daily sphere makes one complete revolution each day [ לגלגש

םלשבוביסםוילכבבסמימויה ] [?] the courses of its parts do not change
[ ויקלחיכלהמונתשיאל ], and always in the place [ םוקמבדימתו ]
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[?] they stand [ םידמועםה ]; and those twelve parts we call by the name of the
twelve ⟦constellations⟧ [ תולע/תולז[מב״יםשבםתואםיארוקונאםיקלחב״יהםתואלו ]],
since in relation to [ ךרעבשיפל ]

[?] they were aligned in perfect alignment with the twelve [ ןוויכבםינווכמויה

ב״יםערומג ] [?] the degrees that are in the first sphere [ ׳אהלגלגבשתולעמה ]; and
we say that when we say [ ר[מאנשכיכרמאנו ]]

that at the ⟦tekufah⟧ of Nisan the sun returns to the head of Aries [ תפוקתבש

הלט[השארלשמשהרזוחןסינ ]] — that is to say [ ל״ר ], to the head of the first Aries
of the daily sphere [ ימויהלגלגלש׳אההלטהשארל ], which [ רשא ]

at the [?] time it was aligned in [?] of it [ לש]?[בןווכמהיה]?[התעב [?]], and
according to what [ המיפלו ] [?] all the [?] that we count for [?] the planets [ לכ

תכליבכוכ]?[לםינומונאש]?[ה ]
in some respect [ המןינעב ] [?] but as those twelve parts that are in the daily

sphere [ ימויהלגלגבשםיקלחב״יהםתואכאלא ], which stand fixed and unmoving
[ םיעעונתמיתלבתומייקה ]

as a whole, which we have called by the name of the twelve constellations
[ תולזמב״יםשבםתואונארקרשאללכ ] and [?] — and behold, what is compounded
of this sphere is of them [ םהמאוהלגלגההזלשבכרומההנהו ], and the sphere

of the day likewise [ כ״גימויה ], and it does not go out from them
[ םהמאצויוניאו ]; and above [ הלעמלו ] [?] ⟦pole⟧ [[ בטוק ?]] [?] its stars [[ ולשםיבכ]וכ ],
and its horizon and its equinoctial line are [ םהולשהושהוקוקפואהוקו ] —

[?] moving [ םיעעונתמ ] the daily sphere and the sphere of the earth
[ ץראהרודכוימויהלגלג ] and [?] — [?] and its horizon and [?] their year for all of
them [ והלכלםהלשהנשה]?[וקפואהוקו ] ·

its noon line [ ולשםויהיצח ]; and behold, after the manner of the noon line of
[ לשםויהיצחוקךרדכהנה ] [?] — [?] the sphere of the world [ םלועהרודכ ], and the
measure of its inclination [?] to its horizon [ וקפואל]?[ותייטנרועישו ]

and [?] the ⟦northern / lesser⟧ [ ןטק/ןופצ⟦ה ⟧] above the ⟦northern / lesser⟧
pole of the world [ ם[לועהלש⟧ןטק/ןופצ⟦הבטוקלעמ ]] is twenty-three degrees and
[numeral: ⟦ ה״ל / ה״כ ⟧] minutes [ םיקד⟧ה״כ/ה״ל⟦ותולעמג״כאוה ], only straightness
[ רשויקר ]

its noon line [?] and opposite it to its horizon [ ודגנכו]?[ולשםויהיצחוק

וקפואל ], and the pole [ ב[טוקו ]] [?] the southern one is set from the southern pole
of [ לשימורדבטוקמץוענימורדה ]

the world [ םלועה ], only the noon line by the measure already stated itself [ קר

ומצע׳זנהרועישכםויהיצחוק ] [?] with its equinoctial line, half of it inclining, and
the upper toward the side [ דצלןוילעהויצחהטונולשהושהוקםע ]

south, the equinoctial line of the world, by the measure already stated, and
half [ יצחו׳זנהרועישכםלועהלשהושהוקםורד ] — and its lower half inclines toward
the northern side by the measure [ רועישכןופצדצלהטונןותחתה]ו[יצחו ] —

the measure already stated, and the line [ וקו׳זנה ] [?] according to most of
the sages [ םימכחהבורךרעל ] [?] — [?] second [ ת]י[ינש ], twenty-three degrees and
[numeral: ⟦ א״נ ?⟧] parts [ םיקלח]?א״[נותולעמג״כ ] ·
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[?] that this is the equinoctial line of the sphere of the degrees [ וקהוהזיכ

תולעמהלגלגלשהושה ] [?] — [?] which is as the middle of the body of the sphere
[ לגלגהרודכעצמאכאוהש ] [?] as far as [ דע ] [?]

from the sides, the measure of [?] a breadth of [numeral: ב⟧ ׳ו/׳ ⟧] degrees
[ תולעמ⟧׳ו/׳ב⟦בחור]?[רועיש ] [?] toward the northern side, and a breadth of
[numeral: ב⟧ ׳ו/׳ ⟧] degrees toward the southern side [ תולעמ⟧׳ו/׳ב⟦בחורוןופצדצל

םורדדצל ]; and it is divided [ קלחנו ]
the breadth, which is a measure of twelve degrees already stated [ אוהשבחורה

׳זנהתולעמב״ירועיש ] [?] and [?] — [?] the degrees [ תולעמה ] [?] the degrees
[ תולעמה ] [?]

[?]the belt of the degrees and the equinoctial line itself [[?] הושהוקותולעמהרוז

ומצע ], and in it is divided [ קלוחובשו ] [?] as the middle of the breadth of this
circuit already stated [ ׳זנכוזה]?[עמהבחורעצמאכ ], and above [ הלעמלו ]

[?] is the circumference of this circle [ וזההלוגעהףקיה ], and it is divided into
twelve parts [ םי[קלחב״ילקלחנו ]] [?] the lesser [ ןטקה ] twelve degrees [ תולעמב״י ],
and each degree is divided into [numeral: [⟦?׳ל⟧ [ ׳ל[לקלחנ]ה[לעמלכו ?]]

parts, and each part thirty degrees [ תולעמ׳לקלחלכוםיקלח ] [?] [?] twelve
[ ב״י ] — [?] degrees, which is the circumference of the whole of this circle [ תולעמ

וזההלוגעהלכףקיהאוהש ] [?]
degrees; and reckon twelve degrees further, its division [ ב״יבשחהותולעמ

וקלחדועתולעמ ], and every [ הלכו ] [?] — [?] degrees of them to one hour
[ תועש׳אלםהמתולעמ ], and in every hour [ העשלכבו ]

[?] to one third, and every third to one quarter, and so [ שלשלכותוישלש׳אל

ןכבותויעיבר׳אל ] [?] — [?] proceed and divide up to [?] every measure that [?]
and [?] [ ואו]?[שרועישלכ]?[דעקלחתוךלה ]

the twelve degrees, the ancients [ םינומדקהתולעמב״יה ], Taurus rose, etc.
[ ׳וכורושהלע ] and [?] — [?] you have made [?] a degree, [numeral: ⟦ ד״ע ?⟧],
according to what you have said [ תרמאשיפל]?ד״ע[הלעמ]?[תישע ]

all the stars that are above the first are at its extremities [ ׳אהלעמכשםיבככהלכ

הלשתוצקבםה ] [?] — [numeral: [⟦?׳ל⟧ or [?] and [?] etc. [ ׳וכו]?[ואו]?[וא׳ל ];
and in this manner the rest [ ראשז״דעו ]

the twelve degrees, and when [?] the hour of this sphere [ ]?[שכותולעמב״יה

הזהלגלגהתעש ] [?] — [?] above this [?] the degrees, and the measure of the stars
[ םיבככרועישותולעמה]?[הזלעמ ] —

[?] fixed [?] fixed at the extremities [ תוצקבםיעובק]?[םיעובק ] [?] — [?] from
[?], and they are [numeral: ⟦ ג״ל ?⟧] [?] [numeral: ⟦ ו״ע ?⟧] [?] at the hour of
[ תעשב]?[]?ו״ע[]?[]?ג״ל[םהו ]

[?] southern of the [?] [?] to descend at the hour of the circuit [ לשימורד

ףקהתעשבתודרל]?[]?[עמה ] [?] — [?]north, and [?] these are called the [?] the
fifth, stars [[?] םיבככישימחה]?[הםיארקנזלה]?[וןופצ ]

[Margin: head margin, toward the outer (left) side of the recto. Two sorts
stand alone, level with the running header — the folio numeral, in the same
position, the same ink and the same small display size as the preceding leaf's. I
read ד״י = 14. The left sort is a top-bar with a stem descending from its right end

54



וקרפ ׳

and no lower-left leg, which excludes ;ג ר is not excluded by shape, and would
give the non-numeral ר״י . The right sort is a short stroke with no ascender,
which is this scribe's י against .ל A gershayim-like mark stands between the
two sorts. I have not used the leaf's position in the codex to settle either sort.]

fixed, since they are not like the [numeral: [⟦׳ז⟧ planets, which move
with changing motions [ תועונת׳י⟧ע⟦עונתמםהשתכליבככ⟧׳ז⟦ומכםניאשיפלםימייק

תופלחתמ ] [?]
[?] and constant in motion, but rather [[?] ה⟦עונתאלאהעונת⟧ל/ב⟦תדמתמו ⟧]

[?] — [?] in ⟦one⟧ course, moving toward the ⟦east⟧ [[?] עעונתמ⟧?דחא⟦ךלהמב

חרזמ⟦ל ?⟧] —
their revolution every [numeral: [⟦׳ז⟧ thousand years [ ףלא⟧?׳ז⟦לכ⟧ם⟦בוביס

םינש ], [?] from all the ⟦figures⟧ [⟦ תורו⟧צ⟦הלכןמלכ⟧כ/ב ] — [?] equal, as [?] the
sphere [[?] לגלגה]?[כםיוש ] [?] they are [?] ⟦figures⟧ [ תורו⟧צ⟦]?[םה ]

that they are twelve degrees of the motion [ ה⟦עונתהתולעמב״יםהש ⟧], and to
[?] the ⟦figures⟧ of the side of [ דצלשתורו⟧צ⟦ה]?[לו ] [?] — [?] and they [?] for
all the stars that are [?] [[?] הםיבככהלכיכםהו [?]] [?] all of it [[?] הלכ ]

they are in this sphere [ לגלגההזבםה ], and likewise its ⟦figures⟧
[ ויתורו⟧צ⟦כ״ומכ ] [?] the [numeral: [⟦׳ז⟧ planets [⟦ תכליבככ⟧׳ז ] — [?]
that of every star of them there is a sphere to it [ לגלגולשיםהמבככלכלש ]

[?] according to every star [ בככלכיפכ ] [?] and you will not find a constella-
tion [?] to a star [ בככל]?[לזמאצמתאלו ] [?] — [?] for every star which we [?]
in it, and it will be like [ ומכהיהיווב]?[רשאלבככלכיכ ] [?] motions [ ׳ועונתמ ]

and [?] the parts [ םיקלחה]?[ו ] [?] motions [ תועונת ] and we know
the [?] [ הםיעדויו [?]] — [?] the circle of the ⟦degrees / constella-
tions⟧ [[?] תול⟧ז/ע⟦מהלגעמ ], and it will be divided so as to be [?]
[ התויהלןכק⟧ל⟦חתיו [?]]

and now, of the rest of the spheres [ םילגלגהראשמוישכעו ], of all the [numeral:
[⟦׳ז⟧ planets [ תכליבככ⟧׳ז⟦לכמ ], fixed [ םימייק ] — they do not move and do not
wander, as [ רשאכםידדונתמו⟧םי⟦עעונתמםניא ] [?]

[?] to their being nearer to us, and they are [ םהוונילאםיבורקרתויםתויהל ]
[numeral: ?] [?] — [?] and the stars [?] [ םיבככה]?[ו ] [?] and the ⟦?⟧ the
outermost [ םינוציקה]?[הו ]

[?] in the world; it is of the twelve degrees and the [numeral: [⟦׳ז⟧ planets,
of all [[?] לכמתכליבככ⟧׳ז⟦ותולעמב״יהןמאוה ] — [?] that [?] or the ⟦figures⟧
are not their principal [[?] םרקיעםניאתורו⟧צ⟦הוא ] [?] they are [ םה ]

[?] somewhat, to stand; the [?] is found [[?] האצמנדומעלתצק [?]] [?] — [?]
of the twelve ⟦constellations⟧ and the [numeral: [⟦׳ז⟧ planets · [[?] ב״ילש

תכליבככ⟧׳ז⟦ותול⟧ע/ז⟦מה ·]
and we shall set out the names of the twelve ⟦constellations⟧ and the number

of the stars [ םיבככהרפסמותול⟧ע/ז⟦מב״יהתומשרחבנו ] — that are in each sign of
them: the 1st, Aries, and its stars [numeral: ⟦ ג״י ⟧] [ ויבככוהלט׳אהםהמלזמלכבש

ג״י⟦ ⟧]
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the 2nd, Taurus, and its stars [numeral: ⟦ ג״ל ⟧], and Kimah is upon it · [ ⟧׳ב⟦ה
וילעאוההמיכו⟧ג״ל⟦ויבככורוש ·] the 3rd, Gemini, and its stars [numeral: ⟦ ח״י ⟧]

· the 4th, Cancer, and its stars [ ויבככוןטרס׳דה·⟧ח״י⟦ויבככוםימואת׳גה ]
[numeral: נ⟧ ׳ט/׳ ⟧] · the 5th, [?], and its stars [numeral: ⟦ ח״נ ⟧] · the 6th,

Virgo, and its stars [⟦ ויבככוהלותב׳וה·⟧ח״נ⟦ויבככו]?[׳הה·⟧׳ט/׳נ ] [numeral:
⟦ ג״נ ⟧] · the 7th, Libra, and its stars [numeral: [⟦׳ח⟧ · the 8th [⟦ םינזאמ׳זה·⟧ג״נ

׳חה·⟧׳ח⟦ויבככו ]
Scorpio, and its stars [numeral: ⟦ ב״כ ⟧] · the 9th, Sagittarius, and its stars

[numeral: ⟦ א״ל ⟧] · [ א״ל⟦ויבככותשק׳טה·⟧ב״כ⟦ויבככוברקע ?⟧ ·] the 10th, Capri-
corn, and its stars [numeral: ⟦ ח״כ ⟧] · the 11th, Aquarius, and its stars [numeral:
⟦ ב״מ ⟧] [ ב״מ⟦ויבככוילדא״יה·⟧ח״כ⟦ויבככוידג׳יה ⟧]

the 12th, Pisces, and its stars [numeral: ⟦ ד״ל ⟧] [ ד״ל⟦ויבככוםיגדב״יה ⟧] [?]
such are the names of [[?] ת⟦ומשםההלאכ ⟧] [?] stars · the names of [numeral: ?]
⟦figures⟧ [?] southern [[?] ימורד]?[שתורו⟧צ⟦]?[תומש·םיבככ ]

and the number of their stars: the 1st, the [?], and some call it [ םהיבככרפסמו

ותואןירוקשיו]?[ה׳אה ] — a Bear, and its stars [numeral: ⟦ ב״כ ⟧] · the 2nd, the
Dog the [?] [ הבלכה׳בה·⟧ב״כ⟦ויבככובוד [?]]

and its stars [numeral: ,[⟦?״ל⟧ the 2nd [?] and its stars [numeral: ⟦ ה״ל ⟧], the
3rd, the [?] [ ה׳גה⟧ה״ל⟦ויבככו]?[⟧׳ב⟦ה⟧?״ל⟦ויבככו [?]] — the [?] and its stars
[numeral: ⟦ ג״י ⟧], the 5th, the Great Dog, and its stars [ בלכה׳הה⟧ג״י⟦ויבככו]?[ה

ו⟦יבככולודגה ⟧]
the 11th is the Little Dog, and its stars [numeral: ,[⟦׳כ⟧ the [?], the Ship [ א״יה

הניפסה]?[ה⟧׳כ⟦ויבככוןטקהבלכהאוה ] — [?] and its stars [numeral: ?] · the 1st
[?], the Beast, and its stars [numeral: ⟦ ה״כ ⟧] [[?] היבככוהיחה]?[׳אה·]?[קיבככו

ה״כ⟦ ⟧]
the 1st, the [?], and its stars [numeral: ,[⟦׳ז⟧ the [?] [ ה⟧׳ז⟦ויבככו]?[ה׳אה [?]]

[?] — [?] and its stars [numeral: ,[⟦׳ז⟧ the 18th, the ⟦Bearer⟧, the one, and it is
[?] [[?] איהותחאהתאשונח״יה⟧׳ז⟦ויבככו [?]]

[?] and they are divided into another part, and its stars [numeral: ⟦ ו״ל ⟧],
the 12th [[?] ב״יה⟧ו״ל⟦⟧ו⟦יבככורחאקלחלםיקלחנו ] — the 12th, the Leopard, and
its stars [numeral: ?], the 13th, the [?], and its stars [ ]?[הג״יה]?[ויבככורמנהב״יה

היבככו ]
[numeral: ,[⟦׳ז⟧ the 14th, the River, and its stars [numeral: ⟦ ג״י ⟧], the 15th,

the Southern Fish [⟦ ימורדהגדהו״טה⟧ג״י⟦ויבככורהנהד״יה⟧׳ז ] — [?] and its stars
[numeral: ⟦ ח״י ⟧] [?] stars, and these [[?] הלאוםיבככ]?[⟧ח״י⟦ויבככו ]

the names of [numeral: ⟦ א״כ ?⟧] ⟦figures⟧ [?] the 1st, [?] [ ⟧?א״כ⟦תומש
׳אה]?[תורו⟧צ⟦ [?]] — [?] and their stars [numeral: ,[⟦׳ח⟧ the 2nd, the Great

Bear, and its stars [[?] ויבככולודגהבודה׳בה⟧׳ח⟦םהיבככו ]
[numeral: ⟦ ח״י ⟧], the 3rd, the [?], and its stars [numeral: ⟦ א״ל ⟧], the 4th, [?]

the Flame [⟦ בהלה]?[׳דה⟧א״ל⟦ויבככו]?[ה׳גה⟧ח״י ] — [?] and its stars [numeral:
⟦ ח״י ⟧], the [?], the ⟦Barking⟧ Dog, and its stars [[?] בלכה]?[ה⟧ח״י⟦היבככו

ויבככו⟧חבונ⟦ה ]
[numeral: ⟦ ב״כ ⟧], the 6th, the ⟦left-hand Serpent⟧, and its stars [numeral:

,[⟦׳ח⟧ the 7th, the one that goes [⟦ ךלוה⟦ה׳זה⟧׳ח⟦ויבככוילאמשה⟧שחנ⟦ה׳וה⟧ב״כ ⟧]
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— that goes upon his knees, and its stars [numeral: ⟦ א״כ ⟧], the 8th, the Falling
Eagle [ לפונהרשנה׳חה⟧א״כ⟦ויבככוויתובכראלעךלוהה ]

and its stars [numeral: ,[⟦׳י⟧ the 8th, the [?], and its stars [numeral: ⟦ ח״י ⟧],
the 9th, the [?] [ ה׳טה⟧ח״י⟦היבככו]?[ה׳חה⟧׳י⟦ויבככו [?]] — she who sits upon
the throne, and her stars [numeral: ⟦ ג״י ⟧], the [?], the ⟦?⟧ [ אסכהלעתבשויה

ה]?[ה⟧ג״י⟦היבככו [?]]
and the head of the Adversary, and its stars [numeral: ⟦ ו״כ ⟧], the 12th, the

[?] [ הב״יה⟧ו״כ⟦ויבככו⟧ןטש⟦ה⟧ש⟦ארו [?]] — he who has in his hand the [?], and
its stars [numeral: ⟦ ד״י ⟧], the 13th, [?] the Beast [ ג״יה⟧ד״י⟦ויבככו]?[הודיברשא

היחה]?[ ]
and her stars [numeral: ⟦ ג״כ ⟧], the 14th, the [?], and its stars [numeral: ⟦ ח״י ⟧]

[?] [ ח״י⟦⟧ו⟦יבככו]?[הד״יה⟧ג״כ⟦היבככו ⟧ [?]] — the [?] and its stars [numeral:
,[⟦׳ה⟧ the 16th, the Flying Eagle, and its stars [ רשנה⟧ו⟦״יה⟧׳ה⟦ויבככו]?[ה

ויבככוףפועמה ]
· [numeral: ,[⟦׳ט⟧ the 17th, Pisces, and its stars [numeral: ,[⟦׳ו⟧ the 18th, the

Serpent the [?] [· ⟦ השחנח״יה⟧׳ו⟦ויבככוםיגד⟧ז⟦״יה⟧׳ט [?]] — [?] and its stars
[numeral: ?], the [?] that has wings [[?] םיפנכהלעב]?[ה]?[ויבככו ] —

and its stars [numeral: ,[⟦׳כ⟧ the [ordinal: ,[⟦׳כ⟧ the Bow, which had no
[?] [ הלהיהאלשתשקה⟧׳כ⟦ה⟧׳כ⟦ויבככו [?]] — [?] and her stars [numeral: ⟦ ג״כ ⟧],
the [ordinal: ⟦ א״כ ⟧], the Triangle, and its stars [numeral: ;[⟦׳ד⟧ the total of [[?]

ךס⟧׳ד⟦ויבככושלושמה⟧א״כ⟦ה⟧ג״כ⟦היבככו ]
[?] stars — the total of all the ⟦figures⟧ [[?] תורו⟧צ⟦הלכךסםיבככ ] [?] and

from [ ןמו ] — the total of all the stars: a thousand and [numeral: ⟦ ב״כ ⟧] · and
know that the sages [ םימכחהיכעדו·⟧ב״כ⟦וףלאםיבככהלכךס ] —

divided it [?] and so many stars have first magnitude [ ולםיבכככ״כו]?[וקלח

הנושארהלעמ ], and every [ לכו ] — and every star [?] and large they call of the [?]
[ הןמוהוארקילודגו]?[בככלכו [?]] —

the first; and those of them that are lesser than these they call [ םהמוןושארה

םוארקיםהמםיתוחפםהש ] — of the [?] the second, and in this way up to [numeral:
[⟦׳ו⟧ magnitudes, and it is called [ ארקנותולעמ⟧׳ו⟦דעז״דעכו׳בה]?[הןמ ]

from the [?] the [?], there are further stars, and [?] [ םיבככדועשי]?[ה]?[הןמ

תו [?]] [?] — [?] and [numeral: ⟦ ח״כ ⟧], and of them [?] [Scribal collation note:
( לפתא״נ )] and [?] [[?] ⟦ תו)לפתא״נ(]?[םהמו⟧ח״כ [?]]

[Scribal collation note: ( הא״נ [?])] and of them, and [?] [numeral: ?] and [?]
dark stars and [?] [( וםיכושחםיבככ]?[ו]?[]?[מוםהמו)]?[הא״נ [?]] — [?] to their
matter · and know that [?] the ⟦figures⟧ [[?] תורו⟧צ⟦ה]?[יכעדו·םנינעל ]

the southern and the northern ones — they are [numeral: ⟦ ב״נ ⟧], divided
into [?] [ שלםיקלחנ⟧ב״נ⟦םהתוינופצהותוימורדה [?]] — [?] degrees along the length
of the sphere, from the beginning [?] moving [[?] ]?[תלחתמלגלגהךרואלתולעמ

עעונתמ ] —
after the manner of the division of the twelve ⟦constellations⟧ that is in the

division, and [?] [ נוהקולחבשתול⟧ע/ז⟦מב״יהתוקלחתהךרדכ [?]] — and you will
find that when [?] the sign Aries, part of the ⟦figures⟧ rises [ לזמ]?[כיכאצמתו

תורו⟧צ⟦תצקהלעיהלט ]
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of them [?] its sides, and so too [?] Taurus, and so forth [ ךכווהדדצ]?[םהמ

׳וכורוש]?[ ] [?] — [?] for each one of the twelve ⟦constellations⟧ is divided
into [numeral: [⟦׳ג⟧ divisions, and they are called [[?] ןיקלחנתולעמב״ימ׳אלכיכ

םיאר⟦קנותוקולח⟧׳ג⟦ל ⟧]
faces, and each portion of them [?] ten degrees, and [?] [ םהמקלחלכוםינפ

נותולעמהרשע]?[ה [?]] — and you will find that the first ten degrees of every
[ לכלשתונושארהתולעמרשעיכאצמתו ]

sign [?] are its first face, and the ten degrees [ רשעהוולשתונושארהםינפ]?[לזמ

תולעמ ] — [?] the second ones [?] are its second face, and the ten [[?] ]?[תוינש

רשעוולשםינשםינפ ] —
last ones [?] are its third face; and behold, as [?] [ ולשםיישילשםינפ]?[תונורחא

לאכהנהו [?]] — [?] and they will be called, they will be as the first faces, and in
this way [[?] ז״דעוםינושארהםינפכויהיוארקיו ]

as the second faces, and in this way for the rest of the ⟦constellations⟧, and
so [ ןכותול⟧ע/ז⟦מהראשכז״דעוםיינשהםינפכ ] — and so all of them [?] as for the
rest of the southern ⟦figures⟧ [ תוימורדהתורו⟧צ⟦הראשכ]?[םלוכןכו ] —

[?] and northern ones, and all the southern [?] [[?] תוימורדלכותוינופצו [?]] —
[?] they are found set out in detail [[?] תוטרפבםישרופמאצמנ ] ׃

זקרפ ׳

[Rubric: the chapter heading ׳זקרפ is written in gold, not red, standing at the
line-start of line 16 of 28, with the chapter's opening words following it in
black on the same line and the terminal ׃ of the preceding chapter above it.]

[?] twelve degrees [?] [[?] תולעמב״י [?]] — [?] as the beginning of the sphere
already mentioned is set, and so forth [?] the matter [[?] לגלגהלשתלחתהחנומכ

ןינע]?[׳וכו׳זנה ]
the manner of the sun's revolution [numeral: ⟦ ב״כ ⟧] [?] [ שמשהבוביסןפוא

ב״כ⟦ ?⟧ [?]] — [?] degrees. Now although the sphere is round, and every [[?]
לכולוגעאוהלגלגהשתויהםעהנהתולעמ ]

thing that is round has neither beginning nor end, nevertheless, for the
reckoning of the [ הןובשחלז״כעוףוסושארולןיא⟧לוגע⟦שרבד [?]] — [?] the
courses of the stars, we were obliged to begin [[?] ונכרצוהםיבככהלשםיכלהמה

ליחתהל ]
beginning [?] to take how they vary, and the courses, and not [ ]?[ליחתמ

אלוםיכלהמהוונתשיךיאתחקל ] — and therefore we said that their beginning is the
sign Aries; and what [ המוהלטלזמאוהםתישאריכונרמאןכלו ]

that we have done, and the beginning from Aries and not from its motion,
is [ אוהותעונתמאלוהלטןמהלחתהוונישעש ] — it is because in it [?] the equinoctial
line of the ⟦constellations⟧ [ תול⟧ע/ז⟦מהלשהושהוק]?[שגפובשיפלאוה ]

which is called the head of Aries [?] the equinoctial line of the sphere [ אוהש

לגלגהלשהושה]?[הלטשאר⟧אר⟦קנ ] — [?] as the head of the eastern horizon · [?]
there the line [[?] וקהםש]?[·יחרזמהקפואשארכ ]
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the ⟦tekufah⟧ of [?], and the day and the night are equal in it, as [?] [ תפוקת

שומכובםיושהלילהוםויהו]?[ [?]] — [?] and although the round time itself, which
begins [[?] ליחתמרשאומצעלוגעהןמזהיכםעו ]

to liken the head of Aries to the eastern horizon · in the world [ שארתומדל

םלועב·יחרזמהקפואכהלט ] — [?] it is [?] the new [?] [?] [[?] שדחה]?[אוה [?] [?]]
of all the times of the year; and behold, at the time of the ⟦tekufah⟧ of Nisan

[ ןסינתפוקתתעהנהוהנשהינמזלכמ ] — [?] the head of Aries begins, called [?] to
liken [?] it changes [[?] ףלחתמ]?[תומדל]?[⟧אר⟦קנהלטשארליחתמ ]

the eastern one, toward the upper side, at the time of ⟦midday⟧ [?] [ יחרזמה

תוצח⟦תעבהלעמדצל ⟧ [?]] — [?] in the morning, and [?] its head is called, and it
is [?] on the line [[?] וקב]?[איהוושאר⟧אר⟦קנ]?[ורקבב ] —

the equinoctial line of the world [?] all that [?] [ המלכ]?[םלועהלשהושהוק

[[?]ש — [?] its body touches the north of the equinoctial line [[?] עגונאוהופוג

הושהוקןופצל ]
of the world, as we wrote in ⟦chapter ?⟧, for the equinoctial line [ םלועהלש

הושהוקיכ⟧?ה״פ⟦בונבתכשומכ ] — the equinoctial line of the sphere of the
⟦constellations⟧ touches to its north and to its south [ תול⟧ע/ז⟦מהלגלגלשהושה

ומורדלוןופצלעגונ ]
[?] to the equinoctial line of the world, and it takes [?] a degree standing

[⟦ דמועהלעמ⟧ה⟦חקולוםלועהלשהושהוקל⟧ש ] — [?] its head above, like [?] Aries,
and its feet into [[?] ךותלוילגרוהלט⟧ת⟦ומכהלעמלושאר ]

touch more toward the north; and below it, the ⟦lower ones⟧ touch more
than both of them toward the north, and [?] the lower ones [ ןופצהלארתויםיעגונ

םינותחתה]?[וןופצהלאםהינשמרתוי⟧םי⟦עגונ⟧םינותחתה⟦והטמלו ]
is the place of the end and the limit of the inclination of the degrees toward

the north side. Three signs are found — ⟦[?]⟧ — and they hold [ ףוסםוקמאוה

םיקיזחמםה⟧]?[⟦תולזמ׳גואצמנוןופצדצלתולעמהתייטנתילכתו ]
their inclination toward the north; and below, the head of Cancer begins,

from the end of the northern inclination, and it turns back and runs toward
the side of [ דצלךשמנורזוחוןופצתייטנףוסמןטרסשארליחתמהטמלוןופצהלאםתייטנו ]

the south, and below it [?], and below it [?], and its end [?] Virgo, which is
[?] [ אוההלות⟧ב⟦ופוסו]?[והטמלו]?[והטמלוםורדה [?]]

[?] and three signs are found — ⟦[?]⟧ — touching toward the north side;
and below, the head of Libra begins [?] [ ןופצדצלםיעגונ]?[⟧]?[⟦תולזמ׳גואצמנו

םינזאמשארליחתמהטמלו [?]]
[?] the equinoctial line of the world [?] until [?] [[?] דעםלועהלשהושהוק [?]]
its end toward the south, and below it Scorpio, and below it Sagittarius; and

⟦the end of⟧ Sagittarius is the limit of the southern inclination. And there are
found [ םורדהתייטנתילכתאוהתשק⟧ףוס⟦ותשקוהטמלוברקעוהטמלוםורדדצלופוס

ואצמנו ]
three signs — ⟦[?]⟧ — [?] touching toward the south; and below, the head

of [?] begins, from the end of the southern inclination [ םיעגונ]?[⟧]?[⟦תולזמ׳ג

םורדהתייטנףוסמ]?[שארליחתמהטמלוםורדל ]

59



זקרפ ׳

and it runs toward ⟦Capricorn⟧, and below it Aquarius, and below it Pisces;
and the end of Pisces is found together with the head of Aries [?] the point of
the line [ ׳וקנ⟧ב⟦הלטשארםעםיגדףוסואצמנוםיגדוהטמלוילדוהטמלו⟧ידג⟦דצלךשמנו
וק ]
of the equinox of the world, like the eastern horizon; and three signs are

found, ⟦[?]⟧ [?], touching toward the south [ ואצמנויחרזמהקפואכםלועהלשהושה

םורדהלאםיעגונ]?[⟧]?[⟦תולזמ׳ג ]
and this is their order: ⟦[?]⟧ [?] opposite ⟦[?]⟧, [?] ⟦[?]⟧ northern — that is

to say, touching the north of the equinoctial line of [ ⟧]?[⟦דגנ]?[⟧]?[⟦ןרדסהזו
לשהושהוקןופצלםיעגונל״רםיינופצ⟧]?[⟦]?[ ]

the world [?] ⟦[?]⟧ [?] eastern [?] and every line of them is [?] [?] of the
sphere [ רודכהלש]?[]?[םהוקלכו]?[םייחרזמ]?[⟧]?[⟦]?[םלועה ]

[not a witness — see Readability] [[?]]
[not a witness — see Readability] [[?]]
[?] and all this is at the time of the tekufah of Nisan [[?] תפוקתתעבאוההזלכו

ןסינ ]
[?] from the ⟦[?]⟧ ׃ And now — [?] [[?] התעו׃⟧]?[⟦הןמ [?]]
[Rubric: the word התעו is written in gold, at display size, a little above the

middle of the leaf. It is not a קרפ heading: it stands mid-line, opens a new
paragraph in the middle of chapter 7, and its large form hangs down into the
line beneath it, which is why that line carries a gap in its middle. This is the
fourth gold display item recorded in this codex and the first that is not a chapter
rubric.]

the constellations, as has already been [?] … for the ⟦[?]⟧ [ ]?[תנרבכתולזמה

יכ… ⟦[?]⟧]
of the constellations is [?] the ⟦[?]⟧ of the world [?] [ ⟧]?[⟦]?[אוהתולזמה
םלועה [?]]

the ⟦poles⟧, and the equinoctial line of the constellations, and the line of
[ וקותולזמהלשהושהוקו⟧םיבטק⟦ה ]

the horizons touch; and it is found that at the point[s] of [ אצמנוםיעגונםיקפואה

תו⟦דוקנביכ ⟧]
the head of Aries and the head of Libra, which are [ םהשםינזאמשארוהלטשאר ]
aligned exactly opposite the ⟦[?]⟧ of the line [ וק⟧]?[⟦דגנכשממםינווכמ ]
of the equinox of the world, and there is in them no inclination [ לשהושה

הייטנםהבןיאוםלועה ]
at all; rather they are set due east and due west [ ברעמבוחרזמבתונווכמאלאללכ ]
the equinoctial line of the world, opposite the ⟦[?]⟧ [ דגנכםלועהלשהושהוק

[⟦[?]⟧ה
and the horizons; and below them and above them there is [ הטמלוםיקפוא⟧ב⟦ו

שיהלעמלוםהמ ]
an inclination of the constellations, either to the north or to the south [ הייטנ

םורדלואןופצלואתולזמהלא ]
as I have drawn for you above this. And the point of the head of… [ ומכ

שאר׳וקנוהזמהלעמלךליתרייצש ]
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Diagram. A large circle drawn in gold, set into the lower part of f. 15r's text
block, with the last thirteen written lines shortened to run down its right-hand
side. Two colours only are present: gold for every rule and arc, brown-black
for every letter. No red, no blue and no other pigment occurs anywhere in the
figure; the red rule at the foot of the leaf is the page's border and is not part of
it. The circle spans rather more than a third of the leaf's width, and its centre
stands a little below the middle of the leaf.

Drawn on it, so far as the plate carries: a vertical diameter from the top
of the circle to the bottom, with a word set outside the circle at each end; a
horizontal diameter crossing it at the centre; two curved lines inside the circle,
each springing from the top or the bottom of the vertical diameter and running
to the centre region — under magnification these are arcs, not chords, and
the apparent ”chord” in the upper right is the inner one of them rather than
a straight line; and a number of straight radii running from the centre out to
the circumference, which divide the right-hand half of the figure into sectors.
Several sectors carry short marks of one or two sorts with gershayim; these are
lettered marks I could not separate and I have not read them as values. The
left-hand half of the figure carries fewer rules and one long label set along the
inside of its arc.

Label census — read off the plate, in the drawn hand, and nowhere inferred
from the body prose:

• ברעמ (outside the circle, at the top end of the vertical diameter) — west
• ⟦ חרזמ ⟧ (outside the circle, at the bottom end of the vertical diameter) —
east

• תולזמהוק (set vertically, reading downward, alongside the upper half of
the vertical diameter) — the line of the constellations

• םורדה׳ייטנ (along a rule in the upper-right quadrant) — the southern
inclination; the first word carries an abbreviation stroke and is written
short

• םלועההושוק (set along a rule running out to the upper-right circumfer-
ence) — the equinoctial line of the world

• תולזמ⟦קפוא ⟧ / ⟦?⟧ (two short lines together, right-hand side at about the
level of the horizontal diameter) — the horizon of the ⟦constellations⟧;
the second line is four or five sorts opening ׳וקנ and I cannot resolve what
follows

• הושקפוא / ⟦?⟧ ןופצל (two short lines, set at a slant in the lower-right
quadrant) — the equinoctial horizon … to the north

• ⟦ תייטנ ⟧ ⟦?⟧ (along the inside of the arc at the lower left of the vertical
diameter)

• ⟦?⟧ (three short stacked lines of small text inside a sector, upper middle).
The first line is two sorts with gershayim and I do not commit it; the
second reads תולעמ ; the third opens ש and is not resolved. See the QA
note below.
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• ⟦?⟧ (three short stacked lines of small text inside a sector, lower left). The
first line is a single sort with a geresh; the rest is not resolved.

• ⟦?⟧ (a four-sort word set on its side, outside the circle at its left). Rotated
ninety degrees with respect to the body hand, reading upward.

• Short one- and two-sort marks with gershayim stand in at least four
further sectors of the right half. They are present and I record their
presence; I could not separate them and I have read none of them.

⟦Cancer⟧ and the end of Gemini are the limit of the inclination [?] in the
north; and the point of the head of [?] and the end of Sagittarius are the limit
of the ⟦inclination⟧ [⟦ ]?[שאר׳וקנוןופצב]?[הייטנהתילכתםהםימואתהףוסו⟧ןטרס

הייטנ⟦התילכתםהתשקףוסו ⟧]
of the inclination in the south. All the remaining degrees of the constellations

do have inclination in them; but the inclination of each degree [ םורדבהייטנה

הלעמלכתייטנשאלאהייטנםהבשיתולזמהתולעמלכראשו ]
differs from its fellow; and according to the strength [?] toward the north or

toward the south will be the strength of its inclination. And it will be explained
[ ראב⟧ת⟦נוהתייטנקזוחהיהיםורדהלאואןופצהלאקזוחהיפכוהתריבחמתפלחתמ ]

now the measure of the inclination of every single degree, the [?] the
inclination of the head of [?] [?] toward the north; and the point of the head of
[ שאר׳וקנוןופצהלא]?[]?[שארתייטנ]?[ההלעמוהלעמלכתייטנרועישהתע ]

[?] or the south, as has already been stated above, according as it was [?] —
[numeral: ?] degrees, and not [?], according to the opinions of most of the
sages [[?] היהשיפכליעל׳תנרבכםורדהוא [?] ⟦[numeral: ?]⟧ יפכ]?[אלותולעמ

׳ימכחהבורתורבס ]
[?] the inclination of the remaining degrees varies [?] in measure [?]; and

the reason is that, if the equinoctial line [[?] רועישב]?[תופלחתמתולעמהראשתייטנ

הושהוקולאשיפלםעטהו]?[ ]
of the constellations [?] touching [?] until it should be [?] — like the

horizon-line of the world, the degrees would be [ כ״כ/ב״כ⟦םיעגונ]?[תולזמהלש

— see QA⟧ תולעמהויהםלועהלשקפואהוקןוימדכ]?[היהישדע ]
measured [?] straight from [?] to the south, in the strength of the [?] the

horizon-line, and they would be equal in their contact below, since they are
[ םתויהלהטמלםתעיגנבתוושויהוקפואהוק]?[הקזוחבםורדל]?[מרשי]?[תודדמנ ]

touching along the diagonal that is drawn [?] — their inclination is not [?]
different; for [?] Aries and Taurus and Pisces and Virgo [ רייוצמהןוסכלאכםיעגונ

הלותבוםיגדורושוהלט]?[יכהנוש]?[םתייטנןיא]?[ל ]
and Libra and Scorpio [?] along the diagonal, from the south toward the

north; and there is in them an added inclination, and [?] [ ]?[ברקעוםינזאמו

והריתיהייטנםהבשיוןופצהלאםורדהןמןוסכלאכ [?]]
⟦Cancer⟧ and Gemini and [?]. Now the principal part of their inclination

is toward the east or toward the west; for their inclination [⟦ ]?[וםימואתו⟧ןטרס
םתייטניכברעמהלאואחרזמהלאאיהםתייטנבוררקיעהנהו ]
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[?] toward the north or toward the south is an inclination [?] [?] — because
the sphere is round and turns, and [?] [[?] יפל]?[הייטנאיהםורדהלאואןופצהלא

מולגלגתמולוגעאוהלגלגהש [?]]
westward and eastward toward the north; but since [?] the degrees are as it

were along the thickness of the sphere — except that a difference [ חרזמוברעמל

יונשאלאלגלגהיבוע⟧ןוסכלא⟦כםהתולעמה]?[שןויכאלאןופצלא ]
a little to the north or to the south; and their inclination is not found to be

[?] [?] [?] which are [ םהש]?[]?[]?[לםתייטנשאצמנאלוםורדלואןופצלטעמ ]
along the ⟦diagonal⟧ of the thickness of the globe; rather it is reckoned

[?]. They are set at the slope of the circle of the sphere, and so you will find
[ ךלאצמנןכלולגלגהלוגיעעופישבםה]?[בשחנלבארודכהיבוע⟧ןוסכלא⟦כ ]

approximately the measure of the inclination of the degrees [?] which were
[?] [?] [?] there is in them no [?], since it is not [ ]?[תולעמהתייטנרועישבוריקב

וניאשיפל]?[םהבןיא]?[]?[ויהש ]
degree [?] degree [?] [?] or [?] the [?] the stars and so forth, or little. And

we shall begin from Aries: ten [ וא׳וכוםיבככה]?[ה]?[וא]?[]?[הלעמ]?[הלעמ

רשעהלטןמליחתנוטעומ ]
first degrees from Aries touched toward the north [?] — the measure of

[numeral: ?] degrees; and ten [more], their contact [numeral: ?] degrees
[ רועיש]?[ןופצהלאועגנהלטןמתונושארתולעמ ⟦[numeral: ?]⟧ םתעיגנהרשעותולעמ

⟦[numeral: ?]⟧ תולעמ ]
[?] their contact [numeral: ?] degrees; and [?] [numeral: ?], their contact

[numeral: ?] degrees [numeral: ?], their contact [numeral: ?] degrees [numeral:
?], their contact [[?] םתעיגנ ⟦[numeral: ?]⟧ ותולעמ [?] ⟦[numeral: ?]⟧ םתעיגנ

⟦[numeral: ?]⟧ תולעמ ⟦[numeral: ?]⟧ םתעיגנ ⟦[numeral: ?]⟧ תולעמ ⟦[numeral:

?]⟧ םתעיגנ ]
[numeral: ?] degrees [numeral: ?], their contact [numeral: ?] degrees

[numeral: ?], their contact [numeral: ?] degrees [numeral: ?], their contact
[numeral: ?] degrees [⟦[numeral: ?]⟧ תולעמ ⟦[numeral: ?]⟧ םתעיגנ ⟦[numeral:

?]⟧ תולעמ ⟦[numeral: ?]⟧ םתעיגנ ⟦[numeral: ?]⟧ תולעמ ⟦[numeral: ?]⟧ םתעיגנ

⟦[numeral: ?]⟧ תולעמ ]
and not [?] — which is the limit of the inclination [numeral: ?]; and in the

whole [?] in the world [numeral: ?] degrees [?] the degrees are northern [ אלו

הייטנהתילכתאוהש]?[ ⟦[numeral: ?]⟧ םלועב]?[לכבו ⟦[numeral: ?]⟧ ]?[תולעמ

םיינופצתולעמה ]
and likewise [numeral: ?] degrees, degree by degree, and [numeral: ?] of

[?] toward the side of the [?] south. And in order to be brief I have not [?] the
contact of every single degree ןכו[׃ ⟦[numeral: ?]⟧ והלעמתולעמ ⟦[numeral:

?]⟧ הלעמלכתעיגנ]?[אלרצקל]?[כוםורדה]?[הדצלא]?[לש ·]
And if you wish to know a given degree [?] to divide [?] you will understand

from among [?] the inclinations [?]. For example: you wanted to know [ םאו

תעדלתיארלשמ]?[תויטנה]?[ןיבמהת]?[קלחל]?[תינולפהלעמתעדלהצרת ]
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the inclination of the [?] degrees — take [?] the reckoning of the inclination
[?] of the ten degrees that are in the preceding place, and likewise for them
[ םהלןכוםדוקהםוקמבשתולעמרשעה]?[תייטנןובשח]?[חקתתולעמ]?[התייטנ ]

you wanted to know the inclination of [numeral: ?] degrees — so you
inverted [?] what lies between [?] [?]; and behold, they are the [numeral: ?]
degrees, and we divide [ תייטנתעדלתיאר ⟦[numeral: ?]⟧ שיש]?[תכפהךכתולעמ

הםההנהו]?[]?[ןיב ⟦[numeral: ?]⟧ ק⟦לחנותולעמ ⟧]
the parts, and they came to [?] [numeral: ?] degrees, a degree [?] of [?] of

contact for [numeral: ?]; the contact of [numeral: ?] degrees will be [?] [ םיקלחה

לולעתו [?] ⟦[numeral: ?]⟧ להעיגנ]?[לש]?[הלעמתולעמ ⟦[numeral: ?]⟧ תייגנ

⟦[numeral: ?]⟧ היהיתולעמ [?]]
degrees, and now [?] ׃ And [?] that we have chosen for you, the inclination

of the degrees will be [?]; we have chosen the beginning [ ]?[ו·]?[תעכותולעמ
הלחתהרחבנ׳גנכתולעמהתייטנהיהיךלרחבנש ]

how the sun revolves opposite [?] — it was of the constellations. And below,
let us return to the matter of [?] [?] now [ תולזמהיה]?[דגנכבבסמשמשהךיא

התע]?[]?[ןינעלרוזחנ⟧הט⟦מלו ]
The body of the sun itself, ⟦fixed⟧ in the ⟦fourth⟧ sphere, ⟦from⟧ degree to

degree — behold, it is fixed upon the equinoctial line [ ⟧עובק⟦הומצעשמשהבככ
הושהוקבעובקאוההנההלעמלהלעמ⟧מ⟦⟧׳ד⟦הלגלגב ]

that is in its own sphere; and it is ⟦set⟧ in exact alignment against the
equinoctial line of the constellations, which divides [?] — [ ⟧בצמ⟦אוהוולגלגבש

קלוחהתולזמהלשהושהוקדגנכרומגןווכמ ⟦?⟧ –]
the motion of the constellations in the sphere [?]. For just as the sphere

of the constellations — its poles, its equinoctial line and its horizons — [ תעונת

ויקפואהוולשהושהוקוויבטוקתולזמהלגלגשומכשיפל⟧?⟦מכ׳לגבתולזמה ]
touch [?], and the equinoctial line and the horizon-line, which [?] … in the

sphere, after the likeness of the degree that [?] — so too the sphere [ ⟧?⟦מםיעגונ
לגלגןכ⟧?⟦שהלעמהתומדכ׳לגב⟧?⟦…⟧?⟦שקפואהוקוהושהוקו ]

of the sun — its poles, its equinoctial line and its horizon — touch by that
very measure, which is [numeral: ?] degrees [ ולשקפואהוקוהושהוקוויבטוקשמשה

םהששממאוההרועישםיעגונ ⟦[numeral: ?]⟧ תולעמ ]
And if not, [?]; and therefore it must revolve opposite the equinoctial line

of the constellations, [?] the breadth of the [?] [ אוהחרכומ⟧כ״א⟦לו⟧?⟦הכ״אלו

הבחור⟧?⟦תולזמהלשהושהוקדגנכבבסיש ⟦?⟧]
⟦exactly⟧. We may also know that the sun revolves [with] the motions of

the firmament; its own motion is eastward, a revolution [?] — [⟦ עדנםג·⟧שממ
בוביסחרזמלותעונתעיקרהתועונתבבסמשמשהיכ ⟦?⟧ –]

in [numeral: ?] days and a quarter, apart from the motions of the [?] … a
complete [?] eastward, a revolution [?] in [numeral: ?] [· ⟦[numeral: ?]⟧ םימי

ב⟧?⟦בוביסחרזמלהמימת⟧?⟦ומהתועונתדבלמעיברו ⟦[numeral: ?]⟧]
hours [?]. In the sphere of the constellations [?]; and the measure of its

revolution and of its course each day is the measure of [ ׳לגבתעש⟧?⟦תועש

רועישאוהםוילכבוכלהמוובוביסרועישו⟧?⟦כתולזמה ]
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[?] degree [?] of the degrees of the constellations, approximately [?] motions
[?] · Now, if its equinoctial line [ ⟧?⟦כבוריקבתולזמהתולעמ⟧?⟦שמ⟧?⟦הלעמ

ולשהושהוקםאהנהו·⟧?⟦פכ⟧?⟦תועונת ]
and that of the constellations stood in line with the equinoctial line of the

world — since [?] the sun is fixed upon its own [ הושהוקםערשויבויהתולזמהלשו

הושהוקבעובקשמשה⟧?⟦שןויכםלועהלש⟧ם⟦הלש ]
equinoctial line exactly — ⟦it is found⟧ that it always revolved along nothing

but the equinoctial line of the world, all the days of its revolution, and did not
[ אלוובוביסימילכםלועהלשהושהוקקרבבסמהיהדימתש⟧אצמנ⟦שממולש ]

⟦incline⟧ right or left at all; and the days and the nights would [not] be
equal in all seasons and in all [?], until [⟦ תולילהוםימיהויהאלוללכלאמשוןימי⟧הטונ

דע⟧?⟦לכבוםינמזהלכבתווש ]
⟦what⟧ is among the constellations that lie beneath the equinoctial line of

the world, in the sphere [?] [?] to be inclined [⟦ וקתחתתובשויהתולזמבאוהש⟧המ

יוטנתויהל⟧?⟦⟧?⟦פכ׳לגבםלועהלשהושה ]
north and south, as mentioned; and it has no [?] with the equinoctial line of

the world except at the point of the head of Aries and the hea⟦d⟧ [ םורדלוןופצל

ש⟦ארוהלטשאר׳וקנבתלוזםלועהלשהושהוקםע⟧?⟦ולןיאו׳זנכ ⟧]
[?] above. It is found that when [?] the sun is at the point of the head of

Aries, at this degree [⟦?⟧ זלההלעמכהלטשאר׳וקנבשמשהתוי⟧?⟦יכאצמנהלעמל ]
[?] — that is the tekufah of Nisan — and it is ⟦set⟧ opposite the equinoctial

line of the world; and therefore that day, together with [ אלוןסינתפוקתאוהאל

םעאוההםויהןכלוםלועהלשהושהוקדגנכ⟧בצומ⟦אוה ]
its night, is exactly equal — [numeral: ?] hours and [numeral: ?] hours — in

all places and beneath [?]; the sun goes [ שממאוההושוליל ⟦[numeral: ?]⟧ תועש

:numeral]⟧ו ?]⟧ שמשהךלוה⟧?⟦תחתותומוקמהלכבתועש ]
one degree [?] of the sphere approximately; and it is found that it inclines a

little to the north of the equinoctial line of the world, and does not [ תחאהלעמ

אלוםלועהלשהושהוקןופצלטעמהטנואצמנובוריקבלגלגהלש⟧?⟦ ]
the day is divided from the night by a small amount; and it still goes on [?]

day of the month of Nisan, until it is completed, for [ רבדהלילהןמםויהקלחתי

יכםלשנשדעןסינשדחלשםוי⟧?⟦ךלוהןיידעוטעומ ]
[?] [?] [?] — it stands at the first degree of Taurus. Hence [[?] [?] [?] אוה

יכאצמנרושלש׳נושארההלעמבדמוע ]
throughout the month of Nisan it was in the sign of Aries, and the degree

from the eastern horizon at the time of its rising was in the sign of [ שדחלכב

לזמבהיההתחירזתעבחרזמהקפואןמהלעמהוהלטהלזמבהיהןסינ ]
⟦Aries⟧, each day at one ⟦differing⟧ degree; and thereafter, throughout the

month of Iyar, the [?] sign was Taurus [⟦ כ״אלו⟧תקלוחמ⟦׳אהלעמבםוילכב⟧הלט
רוש⟧?⟦הלזמההיהרייאשדחלכב ]

at the time of rising, each day at a ⟦differing⟧ degree, [?] the degrees of
Taurus; and in this manner until [?], for after [ ⟧תקלוחמ⟦הלעמבםוילכהחירזהתעב

חאיכ⟧?⟦חאדעז״דעכורושתולעמל⟧?⟦מ ⟦?⟧]
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the sign [?] at the time of rising is [?] with the sun; and thereafter it comes
round again, one revolution after [ כ״אלושמשהםע⟧?⟦אוההחירזהתעב⟧?⟦לזמה

רחאבוביסהלילחרזוח ]
[another]. And it is found that the further [?] the sun goes, from [?] degree

onward the days begin [ הל⟧?⟦משמשה⟧?⟦הקחרתירשאלכיכאצמנוךליאוהלעמ
םימיהוליחתיךליאו ]

to draw out further, day after day, until the sun stands at the end of Gemini,
which is the end of the ⟦northern⟧ inclination [ דומעישדעםוירחאםויקחרתהל

ןופצ⟦התייטנףוס⟧אוה⟦שםימואתףוסלשמשה ⟧]
[?] when it reaches the head of Cancer — that is the longest day of all the

days of the year, and [?] [⟦?⟧ הנשהימילכבשךורארתויהםויהאוהןטרסשארלועיגהב

[⟦?⟧ו
the tekufah of Tammuz. From there onward it comes round again: the sun

revolves toward the equinoctial line, and the days — [ רזוחךליאוםשמוזומתתפוקת

םימיהוהושהוקדצלבבסמשמשההלילח –]
grow shorter and shorter, until it reaches the head of [?]; and [?] it revolves

at the point of the equinoctial line [ ⟧?⟦ו⟧?⟦משארלעיגישדעםיכלוהוםירצקתמ
הושהוק׳וקנבבבסמאוה ]

of the world, as when it was at the head of Aries; and [?] ⟦it returns⟧ to
the day and the night being equal, and [?] · [ ⟧?⟦והלטשארבותויהבומכםלועהלש

וםיושהלילהוםויהתויהל⟧תרזוח⟦ ⟦?⟧ ·]
that is the tekufah of T[?]. From there onward the sun [?] to move away

from the equinoctial line toward the southern side — [ םשמו⟧?⟦תתפוקתאיה

םורדדצלהושהוקהןמשמשהקחרתהל⟧?⟦תמךליאו –]
and the days grow shorter by less than [?] degrees, day after day, until it

reaches the end of Sagittarius; and it is found [ תולעמ⟧?⟦מתוחפםירצקתמםימיהו

אצמנותשקףוסלעיגישדעםוירחאםוי ]
[?] but the limit of the southern inclination; and [?] it is the shortest day

of the whole year, and [?] [⟦?⟧ רתויהםויהאוה⟧?⟦ותימורדההייטנהתילכתםאיכהנ

והנשהלכבשרצק ⟦?⟧]
the tekufah of Teves. From there onward the sun returns to revolve and to

reach the equinoctial line, day after [ עיגהלובבסלשמשהרזוחךליאוםשמותבטתפוקת

רחאםויהושהוקהלא ]
day; and the days lengthen little by little, until it reaches the head of Aries as

at the first, and [?] it is [ הליחתבכהלטשארלאעיגישדעטעמטעמםימיהםיכראתמוםוי

אוה⟧?⟦ו ]
exactly opposite the equinoctial line, and that day and that night become

equal — [numeral: ?] [numeral: ?] — and [?] it is — [ םיותשמושממהושהוקהדגנכ

אוהההלילהואוההםויה ⟦[numeral: ?]⟧ ⟦[numeral: ?]⟧ אוה⟧?⟦ו –]
the tekufah of Nisan. And this is its ⟦course⟧ perpetually, in every year:

[numeral: ?] days and a quarter, which is the measure of the solar year תפוקת[׃
הנשלכבםלועל⟧וכרד⟦הזוןסינ ⟦[numeral: ?]⟧ ׃המחהתנשרועישאוהשעיברוםימי ]
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חקרפ ׳ [CHᴀᴘᴛᴇR 8]

Now that we have explained [?] the preceding [chapter] the matter of the
inclination of the degrees from the equinoctial line of [⟦ ונראיבשרחא⟧׳חקרפ

לשהושהוקמתולעמהתייטנןינעםדוקה⟧?⟦ ]
the world; and the matter of the horizon; the revolution of the sun oppo-

site them in [numeral: ?] days; and how [ םדגנכשמשהבוביסקפואןינעוםלועה

:numeral]⟧ב ?]⟧ דציכוםימי ]
the four tekufos come about; and how the cause of the inclination [?] the

variation in the measure of the length of the days [?] the nights — [ ׳דםהש

תולילה⟧?⟦םימיהךרוארועישתופלחתה⟧?⟦הייטנהתביסךיאותופוקת ]
we shall now explain the matter of the inclination just mentioned: how [?]

the length and the shortness of the days, and its variation in all the ⟦regions⟧;
and [?] [ ⟧תולילג⟦הלכבופוליחוםימיהרצוקוךרוא⟧?⟦ךיאל״נההייטנהןינעהתעראבנ
לו ⟦?⟧]
that we explain the matter of the equinoctial line as the astronomers do —

[?] the degree of the degrees, that is to say their rising. Now [?] they were —
[ ויה⟧?⟦הנהםתיילעל״רתולעמההלעמ⟧?⟦םינכותהיפכהושהוקןינעראבנש –]

equal — the equinoctial line of the degrees and the equinoctial line of the
world — and were not inclined one from the other, the degrees would be found
[ תולעמהואצמנהזמהזםיטונויהאלוםלועהלשהושוקותולעמההושוקםיוש ]

to be nothing but a straight line, [?] standing one beneath the other, [?]
evenly, degree upon degree; and the measure would be [ םידמוע⟧?⟦שרשיוקקר

רועישהתיהוהלעמלהלעמרשויב⟧?⟦הזתחתהז ]
equal for them. Each sign occupies [numeral: ?] degrees; and it is found that

when [?] one sign [?], the [numeral: ?] degrees that are in the sphere [ םהילע

םוקמלזמלכהוש ⟦[numeral: ?]⟧ ׳אלזמ⟧?⟦ביכאצמנותולעמ ⟦[numeral: ?]⟧ תולעמ

לגלגבש ]
of the degrees upon the eastern horizon [?] rise [?] with it one part of the

[numeral: ?] parts of the equinoctial line of the [ ⟧?⟦היחרזמהקפואלעתולעמה
מ׳אקלחומע⟧?⟦הלוע ⟦[numeral: ?]⟧ לגלגלשהושהוק⟧י⟦קלח ]

daily sphere, [?] which is the measure of [numeral: ?] degrees for each. But
since the lines are inclined one from the other, [the degrees] are found [ ימויה

רועישאוה⟧?⟦ש ⟦[numeral: ?]⟧ ואצמנהזמהזםיטונםיוקה⟧?⟦⟧ם⟦תויהללכלתולעמ ]
the degrees standing as a diagonal that is ⟦not⟧ opposite the equinoctial line

of the world; and [?] also that [?] their place [ דגנכ⟧וניא⟦שןוסכלאכםידמועתולעמה

םמוקמ⟧?⟦שםג⟧?⟦וםלועהלשהושהוק ]
⟦when they stand⟧ on the equinoctial line of the constellations, the measure

of every sign being [numeral: ?] degrees — nevertheless, since — [⟦ וקב⟧םתויהכ

אוהלזמלכרועישתולזמהלשהושה ⟦[numeral: ?]⟧ ןויכז״כעתולעמ –]
the degrees and the sun move with the universal motion by way of the daily

sphere, one revolution each day [ לגלגי״עתיללכההעונתםיעעונתמשמשהותולעמהש

בוביסםוילכבימויה ]
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[?] in every [?] [?] that we reckon the rising of the constellations day by
day, as now, the equinoctial line of [⟦?⟧ לכבתולזמהתיילעבשחנש⟧?⟦⟧?⟦לכב

לשהושהוקהתעומכםויוםוי ]
the daily sphere — for it is what revolves the degrees; and [?] the sun, each

day, at a constant point above, until [ שמש⟧?⟦ותולעמהבבסמהאוהיכימויהלגלג

דעהלעמלתדמתמ׳וקנבםוילכב ]
[?] the equality of its equinoctial line [?] to its sides, in equality, and [?] …

according to the measure of [numeral: ?] — [ יווישבוהדדצל⟧?⟦ולשהושהוקיוויש

רועישיפל⟧?⟦⟧?⟦⟧?⟦ו ⟦[numeral: ?]⟧ –]
hours of the day and [numeral: ?] hours of the night, which are not [?]

except according to [?], which are degrees of the length of the equinoctial line
of [ וםויהתועש ⟦[numeral: ?]⟧ ךרואתולעמםהש⟧?⟦יפלאלא⟧?⟦ןניאהלילהתועש

לשהושהוק ]
the daily sphere; and these [numeral: ?] hours are what is called a day [?] …

and you will find [?] displaced according to the change of horizon · [ ימויהלגלג

הולאו ⟦[numeral: ?]⟧ קפואיונישיפכקתענה⟧?⟦אצמתו⟧?⟦⟧?⟦הםוי׳קנהםהתועש

·]
every clime [?], from the ⟦long⟧ day [?], and ⟦?⟧. The reason [?] for this is

that ⟦twelve⟧ degrees [?] are — [ הזהרבדה⟧?⟦ו⟧ךורא⟦הםוי⟧?⟦םילקאוםילקאלכ

םהתול⟧ז/ע⟦מ⟧ב״י⟦הנהיכאוה –]
⟦?⟧ in each day one complete revolution [?] ⟦?⟧, for ⟦numeral: ?⟧ hours

are the measure of ⟦?⟧ ⟦numeral: ?⟧ degrees of — [ ⟧?⟦בוביסםוילכבן⟧?⟦סמו
יכ⟧?⟦םלש ⟦numeral: ?⟧ מרועישםהתועש ⟦?⟧ ⟦numeral: ?⟧ ןמתולעמ –]

the horizon above; and all the stars, which the daily sphere revolves [?] —
⟦?⟧ the sphere of the constellations and the sun [ בבסמשםיבכוכהלכוהלעמלקפואה

שמשהתאותולזמהלגלג⟧?⟦ימויהלגלג ]
behold, you will find, according to its course and according to the revolution

and course of ⟦?⟧ — ⟦?⟧ in its own equinoctial line; and therefore, when ⟦?⟧
[ רשאכןכלוולשהושהוקב⟧?⟦ךלהמובוביסיפכווכלהמיפכאצמתהנה ⟦?⟧]

⟦numeral: ?⟧ hours — that is, according to the measure of ⟦?⟧, the measure
of the division [?] of the equinoctial line, to rise from its eastern horizon
[⟦numeral: ?⟧ קפואהןמתולעלהושהוק⟧?⟦ולחרועיש⟧?⟦רועישיפכאוהתועש

ולשיחרזמה ]
of the daily sphere, which revolves; and it is divided ⟦?⟧ into ⟦numeral: ?⟧

parts, and each part is divided into ⟦numeral: ?⟧ degrees; and every hour —
[ ל⟧?⟦קלחנובבסמהימויהלגלגלש ⟦numeral: ?⟧ לקלחנקלחלכוםיקלח ⟦numeral:

?⟧ העשלכותולעמ –]
the equinoctial line completes its rising from its eastern horizon — the

measure of ⟦?⟧ part, which is ⟦numeral: ?⟧ of its degrees — [ הושהוקםילשי

םהש⟧?⟦קלחרועישולשיחרזמהקפואהןמתולעל ⟦numeral: ?⟧ ולשתולעמ –]
⟦?⟧ hours of the day have already passed; and when ⟦numeral: ?⟧ degrees

have risen, ⟦numeral: ?⟧ hours of the day have passed; and when there have
risen up to [?] — [ םויהןמורבערבכ ⟦numeral: ?⟧ ולעשכותועש ⟦numeral: ?⟧

םויהןמורבעתולעמ ⟦numeral: ?⟧ דעולעשכותועש –]
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⟦?⟧ there its degrees, and in every hour ⟦?⟧ ⟦?⟧ hour according to its own
proper measure. These, then, are true hours. [⟦?⟧ ⟧ה⟦עשלכבוויתולעמםשםלוע

תויתמאתועשהנההתנוכתכהעש⟧?⟦⟧?⟦ ·]
The sun, in the degrees [?] far to the ⟦northern⟧ side of the equinoctial line

of the daily sphere — the ⟦?⟧ will stand high [?] above them — [ תול⟧?⟦בהמחה
םהילעהבגי⟧ןופצ/ןטק⟦הימויהלגלגלשהושהוק⟧ןופצ⟦דצלתוקוחרה –]

and the southern horizon will lie beneath them, as mentioned above ⟦?⟧.
And when [?] the sun draws away toward the ⟦northern⟧ [?] side, the day will
be longer — [ ⟧ןטק/ןופצ⟦דצלשמשהקחרת⟧י⟦שכו⟧?⟦ל״נכםתחתהיהיימורדהקפואהו

רתויםויההיהי ]
than the night. Nevertheless [ ז״כעו ] there are temporal hours there, as men-

tioned above; for even when the day there is longer than the night, [ ןמךורא

הלילהמךוראםויהםששירשאכםגיכל״נכתוינמזתועשםששיז״כעוהלילה ]
and its true hours [?] exceed the true [?] hours of the night — even so, we

still say that the day [ ונאז״כעוהלילהלשםייתימאהתועשלעתורתיתויתמא⟧וי⟦תועשו

םויהיכםירמוא ]
is ⟦twelve⟧ temporal hours [?] and the night ⟦twelve⟧ temporal hours, and

day and night are equal in [?] the number of hours; [ ⟧תוינמז⟦תועש⟧ב״י⟦אוה
תועשהרפסמ⟧כ/ב⟦םיושהלילהוםויהותוינמזתועש⟧ב״י⟦הלילהו ]

⟦?⟧ the hours of the day are longer than the hours [?] of the night, and
for that reason they are called [ ׳קנ ] temporal hours. [⟦?⟧ רתויםהםויהלשתועשה

תוינמזתועש׳קנןכלוהלילהת⟧ו⟦עש⟧?⟦מתוכורא ·]
And so, when we ⟦?⟧ to reckon the ⟦twelve⟧ hours of the ⟦?⟧ longest day

in that ⟦land⟧ [?], ⟦?⟧ they are the ⟦twelve⟧ hours [ ⟧ב״י⟦ךירעהל⟧?⟦שכהנהו
תועש⟧ב״י⟦הםה⟧?⟦⟧הניד⟦מהתוא⟧לכ⟦בשךוראהם⟧?⟦הםויהלשתועש ]

⟦?⟧ the equinoctial line of the daily sphere — there are differences among
them; and therefore ⟦?⟧ that we should set out the differences between them.
[⟦?⟧ םהבשםייונישהראבנש⟧?⟦ןכלו⟧?⟦⟧ם⟦יונישםהיניבשיימויהלגלגלשהושהוק ·]

⟦?⟧ that the degrees which lie beneath the equinoctial line — we have
already learned that all the days and the nights are equal there — [⟦?⟧ תולעמהיכ

םשםיושתולילהוםימיהלכיכונדמלרבכהושהוקתחתםהרשא –]
always, throughout the whole year: ⟦twelve⟧ hours of day and ⟦twelve⟧

hours of night. And this is ⟦?⟧ that the sun is displaced [?] ⟦?⟧ [ הנשהלכבדימת

קתעתמאוהשמשהש⟧?⟦הזוהלילהתועש⟧ב״י⟦וםויהתועש⟧ב״י⟦ ⟦?⟧]
from them to the north or to the south, since ⟦?⟧ ⟦?⟧; and the ⟦setting⟧

[?] for them is the ⟦eastern⟧ [?] horizon. And the ⟦?⟧. [ ןויכםורדלואןופצלםהמ

הו·יחר⟧?⟦מהקפואהאיהםהל⟧?⟦⟧ז/ש⟦הו⟧?⟦⟧?⟦ש ⟦?⟧ ·]
of the world, the days and the nights are equal in all the lands [?] that are not

far from the equinoctial line toward [ תונידמהלכבתולילהוםימיהןיושםהםלועלש

דצלהושהוקהןמתוקוחרןניאש ]
⟦north⟧ [?]; from the time ⟦?⟧ the days and the nights ⟦?⟧ for them ⟦?⟧ —

for the ⟦twelve⟧ temporal hours of the day are not the measure [ ⟧?⟦תעמןופצ
רועישןניאםויהלשתוינמזתועש⟧ב״י⟦יכ⟧?⟦םהלתולילהוםימיה ]
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each hour of them being of the measure of ⟦twelve⟧ temporal hours ⟦?⟧
of the night. And with all this — behold, as the sun draws away [ םהמהעשלכ

שמשהקחרתהכהנההזלכבוהלילהלש⟧?⟦שתוינמזתועש⟧ב״י⟦רועישכ ]
from the equinoctial line toward the ⟦northern⟧ [?] side — except at the

season [ תפוקת ] of ⟦Nisan⟧ [?] ⟦?⟧, exactly [?], as mentioned above ⟦?⟧. And
⟦?⟧ — [ ·⟧?⟦פל״נכאקוודכ⟧?⟦⟧ןסינ⟦תפוקתתעביתלוז⟧ןטק/ןופצ⟦דצלהושהוקןמ
טנו ⟦?⟧ –]
the sun, which is hidden [?] from them. Behold, it is because of the difference

in the ⟦?⟧ of the degrees on the horizon, and they are the inclining ones [?];
and therefore we shall set out the difference [ הצקמיונישינפמהנהםהלםלענההמחה

יונישראבנןכלוםיטונהםהוקפואבתולעמה ]
⟦?⟧ of the degrees and in all the places. And we shall begin with [?] the

horizon of the equinoctial line of the world, and we shall say that already —
[ רבכיכרמאנוםלועהלשהושהוקקפוא⟧?⟦בליחתנו·תומוקמהלכבותולעמההצקמ –]

⟦?⟧ that the equinoctial line of the constellations [?] inclines toward the
⟦northern⟧ [?] side, and at times [?] the equinoctial line of the world ⟦?⟧ lies
outside [⟦?⟧ לשהושהוק⟧םימעפ⟦לו⟧ןופצ/ןטק⟦דצלהטונתול⟧ע/ז⟦מהלשהושהוקיכ

ץוחתחנומ⟧?⟦וםלועה ]
so that when we reckon the portion of the degrees [?] along the length of

the equinoctial line ⟦?⟧ ⟦?⟧ of the world, they differ and are distinguished
in their measure. And the reason [ ⟧?⟦שהושהוקךרואבתול⟧ז/ע⟦מהקלחךירענשכש

םעטהוםרועישבולדבויוופלחתיםלועהלשק⟧?⟦ ]
For when any sign rises, it rises in the measure of ⟦numeral: ?⟧ of the first

true hours of the day, upon [ רועישכהלועלזמלכהלעירשאכיכ ⟦numeral: ?⟧ תועש

לעםויהלשתונושארהתויתימאה ⟦?⟧]
the eastern horizon; and that is ⟦numeral: ?⟧ degrees, which are ⟦?⟧ ⟦?⟧,

and the ⟦?⟧ of the ⟦twelve⟧ divisions of the equinoctial line is divided — only
⟦numeral: ?⟧ [⟦?⟧ אוהו·יחרזמהקפוא ⟦numeral: ?⟧ קלחנו⟧?⟦⟧?⟦ןהשתולעמ

קרהושהוקהיקלח⟧ב״י⟦לש⟧?⟦ה ⟦numeral: ?⟧]
degrees and ⟦numeral: ?⟧ minutes [ םיקד ]; and themeasure after it is increased

⟦?⟧ a little ⟦?⟧ degree; and Gemini is longer — [ ותולעמ ⟦numeral: ?⟧ םיקד

רתויאוהםימואתוהלעמ⟧?⟦טעמ⟧?⟦ףסותנוירחאשרועישו –]
than ⟦Taurus⟧ [?], because it is like the figure of the northern inclination

[?]; and ⟦?⟧, when ⟦?⟧ the degrees and ⟦?⟧ [ תינבתכאוהשיפל⟧רוש⟦ןמךורא

ותולעמה⟧?⟦רשאכ⟧?⟦וןופצהלשהיוטנה ⟦?⟧]
⟦?⟧ ⟦?⟧. When any sign rises — or the sign Pisces, which stands opposite it,

next to it — ⟦?⟧ it has not risen [⟦?⟧ ⟦?⟧ ודגנכשםיגדלזמואהלועלזמלכהלעישכ

הלעאל⟧?⟦ולךומסה ]
from the equinoctial line more than ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧

minutes; and the rising of ⟦?⟧ Taurus ⟦?⟧ — each ⟦?⟧ of them is ⟦numeral: ?⟧
degrees and ⟦?⟧ [ קרהושהוקמ ⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ תיילעוםיקד

אוהםהמ⟧?⟦לכ⟧?⟦רוש⟧?⟦ ⟦numeral: ?⟧ ותולעמ ⟦?⟧]
⟦numeral: ?⟧ minutes from the equinoctial line; and the rising of Gemini

⟦?⟧ — each ⟦?⟧ of them rises ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes
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from the line [⟦numeral: ?⟧ םהמ⟧?⟦לכהלע⟧?⟦םימואתהתיילעוהושהוקמםיקד

⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ וקהןמםיקד ]
of the equinox; and Cancer and Sagittarius — their risings [?] are like the

risings of Gemini; and ⟦?⟧ and ⟦?⟧ and Scorpio are like Taurus and Aquarius;
and as for Virgo [?] [ ומכברקעו⟧?⟦ו⟧?⟦וםימואתהתוילעכםהילעתשקוןטרסוהושה

הלותב⟦בוילדורוש ⟧]
and Libra, like ⟦Aries⟧ [?] and Pisces. And behold, since ⟦?⟧ ⟦?⟧ of the

sphere of the constellations [?], there is now a difference in their risings —
[ םתוילעיונישהתעתול⟧ע/ז⟦מהלגלגתייע⟧?⟦⟧?⟦נשןויכהנהו·םיגדו⟧הלט⟦ומכםינזאמו

–]
as mentioned above [?]. And therefore all the lands [?] that lie beneath the

equinoctial line are in the ⟦?⟧ manner, ⟦?⟧ the lands [?] that incline [⟦ ⟧ל״נכ
תוטונה⟧תוניד⟦מה⟧?⟦⟧?⟦הןפואבםההושהוקתחתתובשויה⟧תוניד⟦מהלכןכלו ]

further to the south, or to the ⟦north⟧ [?], than the measure of the rising of
the degrees to the ⟦north⟧ [?] or to the south — it will change [ םורדהלארתוי

הנתשיםורדהלאוא⟧ןטק/ןופצ⟦הלאתולעמהתיילערועישמ⟧ןטק/ןופצ⟦הלאוא ]
in them ⟦?⟧ in another way, ⟦?⟧ the difference ⟦?⟧ of the risings in each

clime [ םילקא ] ⟦?⟧, ⟦?⟧ and you will find ⟦?⟧ [ יוניש⟧?⟦רחאןפואב⟧?⟦הםהב

אצמתו⟧?⟦⟧?⟦הםילקאלכבשתולעה⟧?⟦ה ⟦?⟧]
the remaining climes [?], when ⟦?⟧ the rising of ⟦Aries⟧ [?] or Pisces is set

against the rising of the equinoctial line of the world — [ רשאכ⟧ם⟦ילקאראשה

םלועהלשהושהוקהתיילעךרעבםיגדוא⟧הלט⟦תיילע⟧?⟦ –]
they are only ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes of the

equinoctial line, against every ⟦numeral: ?⟧ degrees of a sign [?] or of [⟦?⟧ םנ

קר ⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ לכדגנכהושהוקהןמםיקד ⟦numeral: ?⟧
לשוא⟧?⟦לשתולעמ ]

Pisces. And the rising of Taurus or Aquarius is ⟦numeral: ?⟧ degrees and
⟦numeral: ?⟧ minutes; and the rising of Gemini or ⟦?⟧ is ⟦?⟧ [ רושתיילעוםיגד

םהילדוא ⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ םה⟧?⟦ואםימואתהתיילעוםיקד ⟦?⟧]
⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes; and the rising of ⟦?⟧ and

Sagittarius is ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes; and the rising
of Leo [?] and Scorpio [⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ ⟧?⟦תיילעוםיקד

םהתשקו ⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ ברקעוה⟧ירא⟦התיילעוםיקד ]
⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes; and the rising of Virgo

and Libra, ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes. And we find that
— [⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ םינזאמוהלותבתיילעוםיקד ⟦numeral: ?⟧

ותולעמ ⟦numeral: ?⟧ יכאצמנוםיקד –]
⟦?⟧ ⟦?⟧ they are ⟦?⟧ [Deletion: one word struck through] the degree and

⟦?⟧ ⟦?⟧ they are long in rising, and this is ⟦?⟧ [⟦?⟧ ⟦?⟧ םה ⟦?⟧ ⟦struck⟧
הזוהילעהיכוראםה⟧?⟦⟧?⟦מוהלעמה ⟦?⟧]

in the inclined horizons — that is to say [?] ⟦?⟧, those far from the equinoctial
line; but [?] at the horizon of the equinoctial line itself — [ םיטונהםיקפואב

ומצעהושהוקקפואב⟧לבא⟦הושהוקןמתוקוחרה⟧?⟦⟧ל״ז/ל״ר⟦ –]
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we have already explained that it was not so ⟦?⟧, when the ⟦?⟧ made the
rising of ⟦Aries⟧ [?] and Pisces equal, or the rising of Taurus and Aquarius
[ ילדורושתיילעואםיגדו⟧הלט⟦תיילעוושה⟧?⟦הרשאכ⟧?⟦היהךכאליכונראיברבכ ]

or Gemini. And ⟦?⟧ it is because the portion that rose from the equinoctial
line of the world is of the measure of ⟦?⟧ Pisces [ קלחהשיפלאוה⟧?⟦וםימואתהוא

םיגד⟧?⟦רועישכאוהםלועהלשהושהוקןמ⟧?⟦ ]
for behold, they stand close ⟦?⟧ to the south of the equinoctial line, and it

rose to its north; and likewise the measure of Taurus from — [ םיכומסםההנהיכ

ןמרושרועישןכוונופצלהלעוהושהוקלשומורדל⟧?⟦ –]
the line, of the measure of the portion [?] of Aquarius; and the distance [?]

of Gemini ⟦?⟧ ⟦?⟧ [ םימואתהקוחרהוילדקלחהמרועישכוקה ⟦?⟧ ⟦?⟧]
which lie beneath the equinoctial line — the measure of the rising of ⟦?⟧

and Gemini, which is equal to them, is of the measure of the rising of [ תחתרשא

תיילערועישכאוהםתומכשםימואתוהל⟧?⟦תיילערועישהושהוקה ]
⟦Aries⟧ [?] and Pisces, which stand opposite them and are equal to them;

and the rising of Leo [?] and Scorpio is like the rising of Taurus and Aquarius;
and the rising of Gemini [⟦ תיילעכברקעוה⟧ירא⟦התיילעוםתומכםדגנכשםיגדוהל⟧ט

םימואתהתיילעוילדורוש ]
⟦?⟧ is like the rising of Cancer and Sagittarius. And we find, in the clime

⟦?⟧, and likewise in the remaining lands [?] ⟦?⟧ the clime which [⟦?⟧ תיילעכ

רשאםילקאה⟧?⟦⟧תוניד⟦מהראשבןכו⟧?⟦םילק⟧א⟦באצמנותשקוןטרס ]
⟦?⟧ is far from the equinoctial line of the world toward the north — there

the rising of Virgo and Gemini [?] is not equal to them — [⟦?⟧ הושהוקמקוחרה

םתומכשםימואתוהלותבתיילעןיאןופצדצלםלועהלש –]
of the measure of the rising of ⟦Aries⟧ [?] and Pisces, which are equal to

them; and ⟦not/then⟧ [?] is the rising of Leo [?] and Scorpio like Taurus and
Aquarius; and ⟦not/then⟧ [?] [ תיילע⟧זא/אל⟦וםתומכשםיגדוהל⟧ט⟦תיילערועישכ

זא/אל⟦וילדורושכברקעוה⟧ירא⟦ה ⟧]
the rising of Gemini. And this likewise ⟦?⟧ ⟦?⟧ is that the degrees are

inclined, and the line — [ םהתולעמההנהשאיההכו⟧?⟦⟧?⟦ןכומכהזוםימואתהתיילע

וקהוםייוטנ ]
the equinoctial line is upright, ⟦standing⟧ [?] as mentioned above, and as is

known, so that the measure of the rising of the inclined is not ⟦?⟧ as the rising
of the upright — except [ רועישןוכ⟧?⟦ןיאשעדונ⟧?⟦ול״נכדמוע⟧ת/ה⟦ףוקזאוההושה

םאיכףוקזהתיילעכיוטנהתיילע ]
even where the upright is short and the inclined longer than it, the

⟦height/quantity⟧ [?] of the two will be equal, in this way — [ הפיקזההיהישםג

וז⟧?⟦כהושםהינש⟧תומכ/תמוק⟦היהיונממךורארתוייוטנהורצק –]
Now the signs near the line of the ⟦?⟧ and the ⟦?⟧ resemble things lying

down [ םיבכושםהולאכםימודםה⟧?⟦⟧?⟦הוקלאםיבורקהתולזמההנהו ]
somewhat, and displaced toward the breadth of the sphere; and behold the

⟦?⟧ ⟦?⟧ ⟦?⟧ ⟦?⟧ we find ⟦?⟧, for they are [ ⟧?⟦ההנהולגלגהבחורלםיקתענותצק
םהיכ⟧?⟦אצמנ⟧?⟦⟧?⟦⟧?⟦ ]
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much inclined; and ⟦?⟧ that the ⟦stars⟧ [?] in breadth; and therefore
the measure ⟦?⟧ ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes of the
equinoctial line [ רועישןכלובחורב⟧םיבכוכ⟦הש⟧?⟦ודאמםייוטנ ⟦?⟧ ⟦numeral: ?⟧

ותולעמ ⟦numeral: ?⟧ הושהוקלשםיקד ]
The upright is of the measure of ⟦numeral: ?⟧ degrees of the ⟦?⟧ ⟦?⟧

mentioned, since they are much inclined; and ⟦numeral: ?⟧ degrees, Taurus
— [ רועישכאוההפיקזה ⟦numeral: ?⟧ דאמםייוטנםתויהל׳זנה⟧?⟦⟧?⟦המתולעמ

:numeral⟧ו ?⟧ רושתולעמ ]
Aquarius ⟦?⟧ and Scorpio, which are further from the point[s] of the ⟦?⟧

and the ⟦?⟧, are more upright; and therefore [ ןמםיקוחררתויםהשברקעו⟧?⟦ילד

ןכלוםיפוקזרתויםה⟧?⟦הו⟧?⟦הת⟧ו⟦דוקנ ]
the rising of ⟦numeral: ?⟧ degrees upon each one of them is as the rising of

⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes of the equinoctial line, which
is ⟦?⟧ [ תיילע ⟦numeral: ?⟧ תיילעכאוהםהמ׳אלכלעתולעמ ⟦numeral: ?⟧ תולעמ

:numeral⟧ו ?⟧ לאוהשהושהוקמםיקד ⟦?⟧]
greater than the measure mentioned; and the ⟦?⟧ signs furthest from the

⟦?⟧ and the ⟦?⟧ — namely Gemini, Cancer [ רתויהתולזמ⟧?⟦ו׳זנהרועישמרתוי

ןטרסםימואתםהאלה⟧?⟦הו⟧?⟦המםיקוחר ]
from the equinoctial line — they are more upright than all the rest; and

therefore the rising of ⟦numeral: ?⟧ degrees of ⟦?⟧ one of them is as the rising
of [⟦ תיילעכ״עוראשהלכמםיפוקזרתויםההושהוק⟧מ ⟦numeral: ?⟧ ׳א⟧?⟦מתולעמ

תיילעכאוהםהמ ]
⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes of the equinoctial line,

which is a greater measure than all those mentioned; and ⟦?⟧ [⟦numeral: ?⟧
ותולעמ ⟦numeral: ?⟧ ו׳זנהלכמלודגרתוירועישאוהשהושהוקןמםיקד ⟦?⟧]

the rising of the equinoctial line is greater than their rising; for although
[ ׳פ״עא ] they are more upright than the rest of the signs ⟦?⟧ [ הושהוקתיילעתויה

תולזמהראשמםיפוקזרתויםהש׳פ״עאיכםתיילעמרתוי ⟦?⟧]
nevertheless [ ז״כעו ] the equinoctial line is more upright than they are. And

we find that when ⟦?⟧ all the risings of ⟦numeral: ?⟧ degrees, we find [ וקז״כעו

לשתוילעהלכ⟧?⟦רשאכיכאצמנוםהמףוקזרתויהושה ⟦numeral: ?⟧ אצמנתולעמ ⟦?⟧]
they will be ⟦numeral: ?⟧ degrees exactly, which is the measure of half the

equinoctial line. And we find that on the day of the ⟦?⟧ the portion of the line
— [⟦?⟧ ויהי ⟦numeral: ?⟧ ⟧?⟦הםויביכאצמנוהושהוקיצחרועישאוהשהושבתולעמ

וקקלח –]
the equinoctial line, and ⟦?⟧ ⟦?⟧ together; and therefore day and night are

equal ⟦?⟧ the motions in the equinoctial line ⟦?⟧ like the motions [ ⟧?⟦כוהושה
תועונתהומכ⟧?⟦הושהוקבתועונתה⟧?⟦ןיושהלילהוםויה⟧?⟦פלווידחי⟧?⟦ ]

⟦?⟧ and far toward the ⟦northern/small⟧ [?] side, the ⟦?⟧ horizons; they are
for the motion of ⟦?⟧ the inclined ones. And we find that on the day [⟦?⟧ םת

םויביכאצמנוםיטונה⟧?⟦⟧ת⟦עונתלםהםי⟧?⟦הםיקפואה⟧ןטק/ןופצ⟦דצלתוקוחרו ]
always the signs from their ⟦?⟧ horizon, and they revolve as far as the ⟦?⟧

horizon, more [ רתוי⟧?⟦הקפואהדעןיבבסמוםהלש⟧?⟦הקפואהןמתולזמהםלועל ]
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the motion of the signs; but the equinoctial line does not revolve ⟦?⟧ so;
its portion, its motion; and when there is displaced what has risen [⟦?⟧ תעונת

הלענשהמקתענשכוותעונתוקלחןכ⟧?⟦בבוסאלהושהוקלבאתולזמה ]
of the signs, at the beginning of the day, upon what has risen of the equinoc-

tial line, there will be a difference between them; for ⟦?⟧ [ ⟧ו⟦תלחתבתולזמהןמ
יכםהיניב⟧ם⟦יונישהיהיהושהוקהןמהלעשהמלעםוי ⟦?⟧]

when there have risen from the equinoctial line ⟦numeral: ?⟧ degrees and
⟦numeral: ?⟧ minutes, the whole sign of ⟦Aries⟧ [?] has already risen in
the fourth clime [?]; and when there rise [ הושהוקמהלעש ⟦numeral: ?⟧ תולעמ

:numeral⟧ו ?⟧ הלעשכו⟧׳ד⟦הםילקאב⟧הלט⟦לזמלכהלערבכםיקד ]
from the equinoctial line another ⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧

minutes, Taurus too has already risen; and when there rise a further ⟦numeral:
?⟧ degrees [ הושהוקהןמ ⟦numeral: ?⟧ ותורחאתולעמ ⟦numeral: ?⟧ הלערבכםיקד

דועהלעשכורושםג ⟦numeral: ?⟧ תולעמ ]
and ⟦numeral: ?⟧ minutes, the whole of Gemini has passed; and when there

rise a further ⟦numeral: ?⟧ ⟦?⟧ degrees and ⟦numeral: ?⟧ minutes, there has
already risen :numeral⟧ו] ?⟧ דועהלעשכוםימואתהלכרבעםיקד ⟦numeral: ?⟧ ⟦?⟧

ותולעמ ⟦numeral: ?⟧ הלערבכםיקד ]
Cancer too; and when there rise a further ⟦numeral: ?⟧ degrees and ⟦nu-

meral: ?⟧ minutes, there has already risen ⟦?⟧ too; and when there rise a further
⟦numeral: ?⟧ degrees [ דועהלעשכוןטרסםג ⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧

דועהלעשכו⟧?⟦םגהלערבכםיקד ⟦numeral: ?⟧ תולעמ ]
and ⟦numeral: ?⟧ minutes, the whole of Virgo has passed. And the portions

of the equinoctial line are found equal with the ⟦numeral: ?⟧ degrees ⟦?⟧
that from them :numeral⟧ו] ?⟧ םעהושהוקיקלחןיושואצמנוהלותבלכרבעםיקד

:numeral⟧ה ?⟧ ןהמש⟧?⟦תולעמ ]
and Gemini are in one place, set exactly one against the ⟦other⟧; ⟦?⟧ ⟦?⟧

there is ⟦?⟧ for ⟦?⟧ from them to Gemini — [ דגנכהזםינווכמ׳אםוקמבםהםימואתו

םימואתל⟧?⟦⟧?⟦יכ⟧?⟦שי⟧?⟦⟧?⟦⟧ה⟦ז –]
The reason is that the quantity of Gemini is small ⟦?⟧ the portion of the

days; and the quantity from them turned back to diminish and to lessen [ םעטה

עורגלותוחפלרזחןהמתומכוםימיהקלח⟧?⟦טעמאוהםימואתהתומכשיפלאוה ]
what ⟦?⟧ the quantity of Virgo; and as there rises the whole ⟦?⟧ ⟦?⟧ little,

they are the reverse of ⟦?⟧, for ⟦?⟧ [ ⟧?⟦⟧?⟦לכהלועכוהלותבתומכ⟧?⟦טהשהמ
מיכ⟧?⟦מךפיהםהטעמ ⟦?⟧]

Diagram. A small drawing, occupying about a fifth of the text-block width,
set into the text block at the right (line-opening) edge, occupying the height of
two lines — L4 and L5 — whose written measure is correspondingly shortened.
What is drawn: a rectangle with three dotted sides and one solid side, crossed
by a solid diagonal; its right angle is freehand, measured at 86.3 degrees. Level
with L4 stands a further short row of dots with two small marks above them. It
is drawn in the body-text pen, not a plate hand, and carries no lettering of any
kind.
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• No label is legible anywhere in or beside the figure, and none is offered.
No letter, numeral or caption stands on it that I can read.

[Librarian note: 18 — modern pencil foliation on the facing side of this leaf;
see the f. 18r addendum above.]

⟦?⟧ the day, like the day of each one of them; and the breadth ⟦?⟧ degree
⟦?⟧ diminishes [?] the day, like the day of each one of them. And we find
that [ ׳אלכ⟧םוימכ⟦םויהתחפ⟧?⟦⟧ה⟦לעמ⟧?⟦חרוםהמ׳אלכ⟧םוימכ⟦םויהםי⟧?⟦מ

יכאצמנוםהמ ·]
in the equinoctial line, of the measure of the rising of the signs equal to them,

so will the measure of their setting be ⟦?⟧ and ⟦?⟧ like it [ תיילערועישכהושהוקב

והומכ⟧?⟦ו⟧?⟦כםתעיקשרועישהיהיךכםתומכתולזמה ]
the distant ones, where the day is long, the measure of their rising is not ⟦?⟧

⟦?⟧ than the measure of ⟦?⟧ ⟦?⟧ [ ם⟧?⟦כ⟧ם⟦תיילערועישןיאךוראםויהשתוקוחרה
רועישלכמ⟧?⟦רועישכ ⟦?⟧ ⟦?⟧ –]

⟦?⟧ of the measure of the rising of ⟦?⟧ equal to them; and ⟦?⟧ and the
measure of ⟦?⟧ ⟦?⟧ equal to them, of the measure of the rising [ רועישכ⟧?⟦עמכ

תיילערועישכםתומכם⟧?⟦מ⟧?⟦רועישו⟧?⟦נוםתומכםי⟧?⟦מתיילע ]
⟦?⟧ equal to them; and when there is joined the rising ⟦?⟧, and there will

be of ⟦?⟧ with the rising, and there will be of ⟦?⟧ the whole equal — [⟦?⟧
הושלכה⟧?⟦לשהיהיוהילעםעהלע⟧?⟦לשהיהיו⟧?⟦יילערבחתישכוםתומכ –]

And so with the measure with Scorpio and the rest, since there is made ⟦?⟧
the reverse ⟦?⟧ degree. And now we have taken the ⟦?⟧ [ ברקעםערועישכןכו

ההתעונחקלהנהו·הלעמ⟧?⟦ךפה⟧?⟦תישענשיפל׳וכו ⟦?⟧]
that ⟦?⟧ from those dwelling beneath the equinoctial line to those dwelling

in the fourth clime [?]; and behold ⟦?⟧, for ⟦?⟧ added [ וקתחתםיבשויהמ⟧?⟦והש

ףיסוה⟧?⟦כיכ⟧?⟦הנהו⟧׳ד⟦הםילקאבםיבשויהלאהושה ]
⟦numeral: ?⟧ degrees and ⟦numeral: ?⟧ minutes, and double it; for the

setting too is like the daily setting, of the measure of ⟦?⟧; and behold they are
⟦numeral: ?⟧ degrees [⟦numeral: ?⟧ ותולעמ ⟦numeral: ?⟧ םגשיפלהלפכהוםיקד

םההנהו⟧?⟦רועישכתימויתעיקשכ ⟦numeral: ?⟧ תולעמ ]
and ⟦numeral: ?⟧ minutes. And since this added the arc, as ⟦?⟧ rose, the ⟦?⟧

remaining will be ⟦numeral: ?⟧. Now the course of the sphere, for ⟦numeral:
?⟧ — :numeral⟧ו] ?⟧ ויהיתיראשנה⟧?⟦ההלעשומכתשקההזףיסוהשיפלוםיקד

⟦numeral: ?⟧ יכלגלגהךלהמהנהו ⟦numeral: ?⟧ –]
degrees are an hour and a fifth, and this is the increase of the day, like ⟦?⟧

⟦?⟧ ⟦?⟧ ⟦?⟧ as the rising of ⟦numeral: ?⟧ portions [ והזושמוחוהעשםהתולעמ

תיילעכ⟧?⟦⟧?⟦⟧?⟦⟧?⟦כםויה׳סות ⟦numeral: ?⟧ םיקלח ]
and ⟦numeral: ?⟧ minutes; and double it — they will be ⟦numeral: ?⟧ and

⟦numeral: ?⟧. And we find so ⟦?⟧ ⟦?⟧ rose ⟦numeral: ?⟧ and a half, and
they are five hours and a third and one portion :numeral⟧ו] ?⟧ ויהיהלפכתוםיקד

⟦numeral: ?⟧ :numeral⟧ו ?⟧ שןכאצמנו ⟦?⟧ ⟦?⟧ ⟦numeral: ?⟧ שמחםהויצחו

׳אקלחושילשותועש ]
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degrees, about an hour; and ⟦?⟧ the increase ⟦?⟧ upon ⟦?⟧. And Gemini
added, up to the completion of ⟦numeral: ?⟧ hours and a half, to the measure
of ⟦?⟧ [ םולשתדעףיסוהםימואתהו⟧?⟦לע⟧?⟦׳סות⟧?⟦והעשכ⟧ת⟦ולעמ ⟦numeral:

?⟧ רועישליצחותעש ⟦?⟧]
the increase which it added in the fourth clime [?] over the equinoctial line,

⟦?⟧ on the longest day of the whole year, as mentioned above, ⟦?⟧ [ רשא׳סות

כל״נכהנשהלכבשךורארתויהםויב⟧?⟦הושהוקהלע⟧׳ד⟦הםילקאבףיסוה ⟦?⟧]
and ⟦?⟧ there shall be subtracted from them as much as the excess of Gemini

⟦?⟧, and there shall be subtracted from them what Taurus added; and there
shall be subtracted like ⟦?⟧ [ םהמרסחיוםי⟧?⟦םימואתהןורתירועישכןהמרסחי⟧?⟦לו

ומכרסחיורושףיסוהשהמ ⟦?⟧]
what ⟦?⟧ added; and we find that ⟦?⟧ and the night have been made equal;

and ⟦?⟧ Scorpio shall subtract as much as Taurus added; and there shall subtract
[ רסחיורוש׳סותכברקערסחי⟧?⟦לו⟧הלי⟦להו⟧?⟦וותשנשאצמנו⟧?⟦ףיסוהשהמ ]

Sagittarius as much as Gemini added; and it shall add further ⟦?⟧ ⟦?⟧
Sagittarius; and Aquarius shall add as much as Scorpio subtracted; and Pisces
shall add [ ףיסויוברקעןורסחכילדףיסויותשק⟧?⟦⟧?⟦כדועףיסויוםימואתה׳סותכתשק

םיגד ]
as much as ⟦?⟧ subtracted; and the day and the night shall return to being

equal ⟦?⟧. And now we shall set out the matter of the hours of the motions
[ תועונתהתועשןינעראבנהתעו·⟧הלי⟦להוםויהתווש⟧?⟦לרוזחיו⟧?⟦מןורסחכ ]

which is in the fourth clime [?]; and so likewise ⟦?⟧ ⟦?⟧ hours of the
motions ⟦?⟧ this; for as the true hours — [ ⟧?⟦⟧?⟦אצויכהככו⟧׳ד⟦הםילקאברשא

תויתימאהתועשכיכהז⟧?⟦כתועונתהתועש –]
The reason, among those dwelling beneath the equinoctial line, is that they

are ⟦?⟧ ⟦numeral: ?⟧ degrees in every hour; but in the remaining climes,
when [ םההושהוקתחתםיבשויבםעטה ⟦?⟧ ⟦numeral: ?⟧ ראשבלבאהעשלכבתולעמ

רשאכ׳ילקאה ]
the day is divided into twelve hours ⟦?⟧ that they are not ⟦?⟧ ⟦?⟧ hours

always equal, like ⟦?⟧ ⟦?⟧ — even so they are called [ ׳קנ ] temporal [ םויהקלחנ

תוינמז׳קנז״כע⟧?⟦⟧?⟦כדימתתוושתועש⟧?⟦תו⟧?⟦םניאש⟧?⟦תועשב״יל ]
for each and every day their measure changes; for behold ⟦?⟧ the days of

⟦?⟧ are ⟦?⟧ than ⟦?⟧ Taurus, and all of them in this manner [ םויוםוילכיפכ

הזכםלוכורוש⟧?⟦מ⟧?⟦םה⟧?⟦ימי⟧?⟦הנהיכםרועישהנתשמ ]
And the division of the hours of the motions of Taurus is not like the division

of the measure ⟦?⟧ a further temporal hours ⟦?⟧; and therefore ⟦?⟧ took ⟦?⟧
— [ ןכלו⟧?⟦תוינמזתועשדוע⟧?⟦רועישקולחכרושתועונתתועשקולחןיאו ⟦?⟧ ⟦?⟧ –]

their measure in the fourth clime [?]; and from them you may infer the rest
of the climes. Now the course of one temporal hour ⟦?⟧ [ ⟧׳ד⟦ה׳ילקאבםרועיש

תינמז׳אהעשךלהמהנהו׳ילקאהראשלשיקתםהמו ⟦?⟧]
the head of ⟦?⟧ they are ⟦numeral: ?⟧ degrees, and from the beginning

of Taurus ⟦numeral: ?⟧ ⟦numeral: ?⟧ degrees and a half; and ⟦?⟧ ⟦?⟧ to
know the measure of the hour [⟦ םה⟧?⟦שא⟧ר ⟦numeral: ?⟧ ⟧ת⟦לחתמותולעמ
רוש ⟦numeral: ?⟧ ⟦numeral: ?⟧ העשהרועישעדיל⟧?⟦⟧?⟦ויצחותולעמ ]
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of each and every day of the days that fall between the head of ⟦?⟧ ⟦?⟧ and
the head of Taurus, take ⟦?⟧ the excess that falls between the head of ⟦?⟧ [ לש

שארןיבשןורתיה⟧?⟦חקרוששארל⟧?⟦⟧?⟦שארןיבשםימיהןמםויוםוילכ ⟦?⟧]
and the head of Taurus; and behold they are ⟦numeral: ?⟧ degrees and a half,

which are ⟦?⟧ ⟦numeral: ?⟧ minutes. And we find that on each day of them
the increase [ הלעמםההנהורוששארל ⟦numeral: ?⟧ םהשיצחו ⟦?⟧ ⟦numeral: ?⟧

תפסותםהמםוילכבשאצמנוםיקד ]
of the hour ⟦numeral: ?⟧ ⟦?⟧; so nearly, at the head of Gemini, ⟦numeral:

?⟧ and ⟦?⟧ and a half and an eighth; and at the head of them, ⟦numeral: ?⟧
and an eighth [ העשה ⟦numeral: ?⟧ ⟦?⟧ םימואתהשארבבורקיןכ ⟦numeral: ?⟧

ןהמשארבכותינימשויצחו⟧?⟦ו ⟦numeral: ?⟧ תינימשו ]
and at the head of ⟦?⟧, ⟦numeral: ?⟧ and a half, and ⟦?⟧ in Gemini ⟦?⟧;

and at the head of Virgo, ⟦numeral: ?⟧ and a half, like Taurus; and at the head
of [ שארבכו ⟦?⟧ ⟦numeral: ?⟧ הלותבשארבוםי⟧?⟦םימואתב⟧?⟦ויצחו ⟦numeral:

?⟧ שארבורושכיצחו ]
[Foliation: ט״י — standing in the head margin outboard of the header toward

the fore-edge, i.e. to the LEFT of… ח״פהנו on this recto.]
Libra, ⟦numeral: ו״ט ?⟧, like ⟦?⟧; and at the head of Scorpio, ⟦numeral: ב״י ?⟧

and ⟦a half?⟧; and at the head of Sagittarius, ⟦numeral: ב״י ?⟧ and three eighths;
and at the head of ⟦?⟧ — [ םינזאמ ⟦numeral: ברקעשארכוהל⟧?⟦כ⟧?ו״ט ⟦numeral:

תשקשארכו⟧?הצח⟦מו⟧?ב״י ⟦numeral: שארכותינימש׳גו⟧?ב״י ⟦?⟧]
⟦?⟧ and four[?] eighths; and at the head of Aquarius, ⟦numeral: ב״י ?⟧

and ⟦numeral: ⟦?׳ג eighths; and at the head of Pisces, ⟦numeral: ג״י ?⟧ and
a half, like Scorpio. And behold — [⟦?⟧ ילדשארכותוינימש׳דו ⟦numeral: ⟧?ב״י
:numeral⟧ו םיגדשארכותשקבתוינימש⟧?׳ג ⟦numeral: הנהוברקעכיצחו⟧?ג״י ]

⟦?⟧ the matter of the apparent days and the unequal days, for each day
differs from another ⟦?⟧ the measure, according to — [⟦ םימיהןינע⟧?׳רנ/׳תנ

יפכרועיש⟧כ/ה⟦הזמהזקלחתמםוילכיכםינושהםימיהוםיארנה ]
the rising of the ⟦degrees/signs⟧ [?] each day; for there are degrees ⟦?⟧, and

⟦?⟧ the risings, and the extremity of the ⟦degrees⟧, and all the ⟦?⟧ — [ תיילע

הלכותולעמההצקנותוילעהיכ⟧?⟦ו⟧תו⟦רחאתולעמשייכםוי⟧?⟦תול⟧ז/ע⟦מה ⟦?⟧]
⟦?⟧ of the Sages ל״ז , like the ⟦?⟧ days ⟦?⟧ — for example, what is written in

the tables of the Sun: that — [ לשמ⟧?⟦ק⟧?⟦םימיהומכל״זםימכחהל⟧ש⟦תו⟧?⟦ה

יכשמשהתוחולבבותכשהמ ]
on one day the Sun travels ⟦numeral: ט״נ ?⟧ minutes and ⟦?⟧, for ⟦?⟧ — that

in every ⟦numeral: ?⟧ days it travels ⟦numeral: ⟦?׳ל degrees less ⟦numeral: ?⟧
minutes. That — [ שמשהךלוה׳אםויב ⟦numeral: לכביכ⟧?⟦כיכ⟧?⟦וםיקד⟧?ט״נ

⟦numeral: ?⟧ ךלוהםימי ⟦numeral: תוחפתולעמ⟧?׳ל ⟦numeral: ?⟧ אוהםיקד ]
is according to the unequal days, not according to the apparent days. Also

know that the apparent days are according to the risings — [ םינושהםימיהיפכאוה

תוילעיפכםהםיארנהםימיהיכעדםג·םיא⟧ר⟦נהםימיהיפכאל ]
the ⟦?⟧ course of the Sun; and the equal[?] day travels ⟦?⟧ ⟦?⟧ is according

to the mean course of the Sun. And below— [ ⟧?הוש⟦הםויהושמשהלש⟧?⟦הךלהמ
ןמקלושמשהלשיעצמאהךלהמיפכאוה⟧?⟦ךלוה ]
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⟦?⟧ ⟦?⟧ we shall explain[?] ⟦numeral: ו״ט ?⟧ and ⟦?⟧ ⟦courses?⟧ ⟦?⟧
divided ⟦?⟧ — what their nature is. ראבנ⟧?ו״ענ⟦⟧?⟦[׃׃ [?] ⟦numeral: ⟧?ו״ט

׃׃םנינעהמהא⟧?⟦הםיקלח⟧?⟦⟧?םיכ⟦להמ⟧?⟦נו ]

טקרפ ״

[Gold display] ״טקרפ —On[?] the explanation of ⟦numeral: ⟦?׳ז lower spheres
and their motions ⟦?⟧ that ⟦?⟧ only ⟦?⟧ at all, and ⟦?⟧ — [ רואיב⟧כ/ב⟦״טקרפ
⟦numeral: ג/ק⟦לחנוללכקר⟧?⟦אלש⟧?⟦⟧םת⟦ועונתו⟧םי⟦נותחתםילגלג⟧?׳ז ⟧ ⟦?⟧
⟦?⟧]

in its ⟦revolution/place⟧ [?], as has already been explained above — ⟦?⟧
⟦?⟧ the variation that ⟦they have?⟧, only stars, each one — [⟦ ות⟧פ/מ⟦⟧ו⟦קת⟧ב

׳אלכםיבככקר⟧?םה⟦לשישיוניש⟧כ/ב⟦]?[ב״פכ⟧?⟦⟧ה⟦לעמל׳תנרבכ⟧ב⟦כ ]
from its fellow. And as to the matter of the number of the spheres in each

and every one of them — and ⟦?⟧ the manner of the spheres, and their ⟦?⟧,
and their motions — [ םילגלגהןפוא⟧?⟦וםהמ׳או׳אלכבשםילגלגהרפסמןינעכווריבחמ

םתועונתוםת⟧?⟦ו ]
of each and every one. It has also been explained above ⟦?⟧ that ⟦?⟧ the

star ⟦?⟧ — ⟦?⟧ itself, except that he wrote: and behold it is fixed in the
⟦small/northern⟧ [?] sphere. [ ומצע⟧?⟦בככה⟧?⟦יכ⟧?⟦ליעל׳תנםג׳אוא״כלש

ןופצ/ןטק⟦הלגלגבעוקתהנהו׳תכשקר ⟧ ·]
of its epicycle, ⟦?⟧, and the sphere ⟦?⟧ — its epicycle is set into the thickness

of the breadth of the eccentric sphere, and as far as — [ ⟧?⟦שומכולשהפקההלש
דעואצויהלגלגבחוריבוע⟧ב⟦בכרומותפקה⟧?⟦הלגלגהוחולב ⟦?⟧]

like the rest of the ⟦numeral: ⟦?׳ז planets, and ⟦?⟧ ⟦?⟧. It has also been
explained that all ⟦?⟧ of two spheres; and they have many variations, according
to — [⟦ ראש⟧ב/כ ⟦numeral: םילגלגינשמלכ⟧?⟦לכיכ׳תנםג⟧?⟦⟧?⟦ותכליבככ⟧?׳ז

יפ⟦לםיברםייונישםהלשיו ⟧]
⟦?⟧ their motion, for ⟦only?⟧ ⟦?⟧ of continuous motions ⟦?⟧ — ⟦lit-

tle/few⟧, and this is the reverse; ⟦?⟧ according to the measures of the ⟦?⟧,
⟦?⟧ — [⟦?⟧ ירועישכ⟧?⟦ךפיהלהזוטעומ⟧?⟦תדמתמ׳ועונתמ⟧?⟦ק⟧ד/ר⟦יכםתעונת

םיכ⟧?⟦עמה ⟦?⟧]
in the variation of the three lines of each one of them ⟦?⟧, in the variation

of the ⟦?⟧ — ⟦?⟧ the lines are according to the measure of their course; and
therefore we shall begin — [⟦ ⟧?⟦קהיוניש⟧כ/ב⟦⟧?⟦םהמא״כלש׳גהםיוקהיוניש⟧כ/ב

ליחתנןכלוםכלהמרועישכםהםיוקה⟧?⟦ ]
to explain ⟦?⟧ ⟦?⟧ from the first sphere and upward. And behold the — ⟦?⟧

the ⟦small/northern⟧ [?] sphere, which he wrote: behold it has been explained
there ⟦?⟧, for it has — [ ם⟧?⟦⟧?⟦ההנהוהלעמלו׳אהלגלגהןמ⟧?⟦ק⟧ד/ר⟦ראבל

ולשייכ⟧?ה״פכ⟦םש׳תנהנה׳תכשלגלג⟧ןופצ/ןטק⟦ה ]
three great spheres, and they are the ⟦?⟧, and the eccentric[?], and the sphere

⟦?⟧ — ⟦?⟧ one of the epicycle; and we find that upon[?] a star that he wrote
— [⟦numeral: הפקהלש׳אל⟧?⟦⟧?⟦לגלגהו⟧?אצוי⟦הו⟧?⟦הםהוםילודגםילגלג⟧׳ג

׳תכשבככ⟧?לע⟦יכאצמנו ]

78



טקרפ ״

fixed in its ⟦small/northern⟧ [?] sphere of the epicycle, and the sphere of
its revolution ⟦?⟧ — ⟦?⟧ is fixed within the thickness of the breadth of its
eccentric carrying sphere; and this — [ לגלגהוהפקהלש⟧ןופצ/ןטק⟦הולגלגבעובק

הזואשונהאצויהולגלגבחוריבועךותעובקות⟧?⟦⟧?⟦ותפקה ]
the sphere. The ⟦?⟧ carrying sphere is ⟦?⟧ ⟦?⟧ the other — ⟦?⟧ another; it

too is ⟦inclined?⟧ ⟦?⟧, and the equinoctial line of — [ ⟧?⟦אוהאשונה⟧?⟦הלגלגה
לשהושהוקו⟧?⟦⟧?הט⟦ונאוהםגרחא⟧?⟦רחאה⟧?⟦ ]

and ⟦?⟧; and since it has been explained that its epicycle sphere is fixed on
the equinoctial line of its eccentric sphere, we find that the star — [ ןויכו⟧?⟦תוחו

בככיכאצמנאצויהולגלגלשהושהוקבעובקאוהותפקהלגלגש׳תנש ]
that he wrote ⟦?⟧ revolving ⟦?⟧ like the equinoctial line — ⟦?⟧ its eccentric

sphere; we find that the star that he wrote ⟦?⟧ [ הושהוקומכ⟧?⟦בבסמ⟧?⟦׳תכש

׳ב⟦תכשבככיכאצמנאצויהולגלגלג⟧?⟦ ⟧ ⟦?⟧]
the motion of the ⟦signs/degrees⟧ [?], as ⟦?⟧ ⟦?⟧ the Sun ⟦?⟧ — ⟦?⟧ ⟦?⟧

other than it, like the rest of the breadth of the centre ⟦?⟧ [ תול⟧ז/ע⟦מהתעונת
ב/ז⟦כרמהבחורראשכותלוז⟧?⟦⟧?⟦שמ⟧?⟦שמשה⟧?⟦⟧?⟦שומכ ⟧ ⟦?⟧]

not ⟦?⟧, and not outside ⟦?⟧, and in this way ⟦?⟧ — ⟦?⟧ ⟦?⟧, apart from
the Sun alone: it has yet a further sphere — [⟦ ⟧?⟦מץוח⟧זאו/אלו⟦⟧?⟦⟧זא/אל

לגלגולשידועודבלהמחהןמץוח⟧?⟦⟧?⟦⟧?⟦ז״דעו ]
greater; the encompassing ⟦sphere⟧ ⟦?⟧, and likewise its sphere ⟦?⟧ — ⟦?⟧

also only the eccentric sphere, the equant, and the ⟦motion⟧ — [ ףיקמהלודגרתוי

העונ⟧ת⟦הוךלהמההושמהאצויהלגלגק⟧ד/ר⟦םגק⟧?⟦⟧?⟦הולגלגןכו⟧?⟦ ]
And the matter is that it resembles[?] the sphere of the ⟦signs/degrees⟧ [?],

as — ⟦?⟧ its motion, and according to the measure of its course; and therefore
only resembles — [ ותעונת⟧?⟦⟧ו⟦מכתול⟧ז/ע⟦מהלגלגלשהמו⟧ר/ד⟦אוהיכןינעהו

המודק⟧ד/ר⟦ןכלווכלהמרועישכו ]
⟦?⟧ ⟦?⟧, because it equalizes its course ⟦?⟧ the course of the sphere — [⟦?⟧ תו

לגלגךלהמ⟧?⟦וכלהמהושמשיפל⟧?⟦ה ]
The ⟦signs/degrees⟧ [?] ⟦?⟧, and also, since the measure of the parts ⟦?⟧ —

⟦?⟧ whose course, and the sphere revolves ⟦?⟧ [ רועיששיפלםגו׳גנכתול⟧ע/ז⟦מה

קנה⟧?⟦תכשלגלגהבבסתוךלהמרשא⟧?⟦םיקלחה ⟦?⟧]
the eccentric sphere, the carrier, the ⟦small/northern⟧ [?] sphere of the

epicycle ⟦?⟧ — ⟦?⟧ ⟦?⟧ that their motion is the parts that it travels — [ לגלג

םיקלחהםתעונתשםה⟧?⟦⟧?⟦׳גנכ⟧?⟦⟧?⟦כהפקההלש⟧ןופצ/ןטק⟦הלגלגאשונהאצויה

ךלהתש ]
that they should be divided one from another; the ⟦resembling?⟧ sphere,

and likewise the eccentric sphere — for it has one ⟦?⟧, eccentric, and ⟦?⟧ the
sphere — [ ⟧?⟦ומולשייכ⟧אצ⟦ויהלגלגןכוהמו⟧ר/ד⟦הלגלגההזמהז׳יקלחתמויהיש

לגלג⟧?⟦אצוידחא ]
the ⟦signs/degrees⟧ [?], and likewise the motion, since ⟦?⟧ ⟦?⟧, and the

line ⟦?⟧ — ⟦?⟧ its equinoctial line, ⟦inclined?⟧ ⟦?⟧, and the equinoctial line of
· [ ⟧?⟦מםי⟧ט⟦ונולשהושהוק⟧?⟦⟧?⟦הוקו⟧?⟦⟧?⟦שיפלהעונ⟧ת⟦הןכותול⟧ז/ע⟦מה

לשהושהוקו ·]
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the sphere of the ⟦signs/degrees⟧ [?], like those that ⟦?⟧, resembling in
every ⟦?⟧ — ⟦?⟧ the sphere of the ⟦signs/degrees⟧; and know that this is the
⟦resembling?⟧ sphere [ לגלג⟧?⟦⟧?⟦לכבהמו⟧ר/ד⟦וני⟧?⟦שןתואכתול⟧ז/ע⟦מהלגלג

המו⟧ר/ד⟦הלגלגהזיכעדותול⟧ז/ע⟦מה ]
of ⟦?⟧, it is ⟦?⟧ the sphere which we call — ⟦?⟧ it the sphere ⟦?⟧; it too,

and likewise a globe ⟦?⟧ [ לגלגותוא⟧םי⟦ארוקונארשאלגלגה⟧?⟦שאוה׳תכשלש

׳תכשרודכ⟧?⟦⟧?⟦אוהםג׳תכש ]
⟦?⟧ that the epicycle sphere of ⟦?⟧ above ⟦?⟧ — ⟦?⟧ the epicycle sphere of

the Moon; they too are ⟦inclined?⟧ — [⟦?⟧ ⟧?⟦מהלעמל׳תכשלשהפקההלגלגיכ
םי⟧ט⟦ונםהםגהנבללשהפקההלגלג⟧?⟦ ]

⟦?⟧ ⟦?⟧ hours ⟦?⟧, for the equinoctial line too, and the line — ⟦?⟧ and its
⟦?⟧ are not aligned opposite ⟦?⟧ — [⟦?⟧ ⟦?⟧ ⟧?⟦וקוהושהוקהםגיכ⟧?⟦תועש

דגנכםינווכמםניאולש⟧?⟦ ⟦?⟧]
and the equinoctial line of the ⟦numeral: ⟦׳ג great spheres of ⟦?⟧ — ⟦?⟧

⟦?⟧, and they are inclined ⟦?⟧ ⟦?⟧ — [ לשהושהוקו ⟦numeral: םילודגהםילגלג⟧׳ג

םהמםי⟧ט⟦ונםהו׳גנכ⟧?⟦⟧?⟦שלש ⟦?⟧]
like those, for ⟦?⟧ the ⟦small/northern⟧ [?] sphere of the epicycle has ⟦?⟧

— ⟦?⟧ two inclinations: the first is what it inclines ⟦?⟧, the inclination of —
[ ⟧?⟦הטונאוהשהמ׳אהתויטנ׳ב⟧?⟦שיהפקההלש⟧ןופצ/ןטק⟦הלגלגה⟧?⟦ליכןתואכ

ת׳ייטנ ]
the two eccentric spheres, and ⟦?⟧ the inclination of ⟦?⟧, and more — ⟦?⟧

than the inclination of those spheres. And now we shall explain their matter ·
[ םנינעראבנהתעוםההםילגלגהתייטנןמרת⟧?⟦רתויו⟧?⟦תייטנ⟧?⟦וםיאצויהםילגלג׳ב

·]
behold its great ⟦small?⟧ sphere, a globe that ⟦?⟧, and likewise ⟦resem-

bling?⟧ — ⟦?⟧ the equant; behold it is moved from — [ ⟧?ןטק⟦הלודגהולגלגהנה
ןמעעונתמאוההנהךלהמההושמההמו⟧?⟦׳מו⟧ר/ד⟦ןכו׳תכשרודכ ]

⟦?⟧ ⟦?⟧, as the measure of the motions of the sphere of the ⟦degrees/signs⟧
— ⟦?⟧ the ⟦degrees/signs⟧; also the measure of the time of the motion of its
course, going — [ םגתול⟧ז/ע⟦מ⟧?⟦תול⟧ז/ע⟦מהלגלגתועונתדדמכ⟧?⟦⟧?⟦בע⟧?⟦ה

ךלוהוכלהמתעונתןמזרועיש ]
like the course of the sphere of the ⟦degrees/signs⟧, that the sphere ⟦?⟧ a

star ⟦?⟧ — ⟦?⟧ one complete ⟦revolution⟧ in ⟦numeral: ?⟧ ⟦?⟧ thousand
years, so that one degree is found — [ בככ⟧?⟦הלגלגהשתול⟧ז/ע⟦מהלגלגךלהמומכ

בםלש׳א⟧?⟦⟧?⟦ ⟦numeral: ?⟧ ⟦?⟧ ׳אהלעמאצמנשםינשףלא ]
⟦?⟧ a year, or according to the view of the Sages, that it is compounded

⟦?⟧ — ⟦numeral: ?⟧ thousand years, one complete ⟦revolution?⟧, so that a
degree is found — [⟦?⟧ בכורמשםימכחהתעדכואהנש ⟦?⟧ ⟦numeral: ?⟧ םינשףלא

הלעמאצמנשםלש׳א⟧?בוביס⟦ ]
one, in every year approximately ⟦?⟧ opposite it, inclined ⟦?⟧ — ⟦?⟧ its

⟦point?⟧, the ⟦small/northern⟧ [?] ⟦?⟧ than ⟦?⟧, its northern ⟦?⟧ — [ לכב׳א

ולשינופצה⟧?⟦מ⟧?⟦⟧ןופצ/ןטק⟦ה⟧?⟦⟧?⟦םיטונוידגנכ⟧?⟦בוריקבהנש ]
the sphere of the ⟦degrees/signs⟧, and the southern ⟦?⟧ inclined from

the southern ⟦?⟧ of — ⟦?⟧ of the ⟦degrees/signs⟧; also its equinoctial line
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is inclined upon ⟦?⟧ — [ לש⟧?⟦לש׳ימורדהןמ⟧?יוטנ⟦׳ימורדהותול⟧ז/ע⟦מהלגלג
הלעהטונולשהושהוקםגתול⟧ז/ע⟦מה ⟦?⟧]

it too goes out ⟦?⟧ the ⟦degrees/signs⟧, and ⟦?⟧ ⟦?⟧ — ⟦?⟧, and it goes
out toward the east, opposite the east of the ⟦degrees/signs⟧ — [ ⟧?⟦אצויאוהםג

תול⟧ז/ע⟦מהחרזמדגנכחרזמדצלאצויוןכ⟧?⟦⟧?⟦⟧?⟦ותול⟧ז/ע⟦מה ]
straight from the Sun, and it is not ⟦?⟧ nor inclined from ⟦?⟧ — ⟦?⟧ and it

goes out toward the east ⟦?⟧, and the second sphere — [ ⟧?⟦וניאושמשהמרשויב
׳בהלגלגהו׳תכ⟧?⟦חרזמדצלאצויו⟧?⟦⟧?⟦מ⟧?יוטנ⟦וא ]

its ⟦?⟧, which ⟦?⟧ this sphere; behold it is the one called the eccentric sphere
— ⟦?⟧ the eccentric, the carrier of ⟦Nogah (Venus)?⟧; behold its centre, and
the inclination of — [ אשונהאצויה⟧?⟦⟧אצ⟦ויהלגלג׳קנההנההזלגלגה⟧?⟦שולש

תייטנווזכרמהנה⟧?הגונ⟦ה ]
⟦?⟧ and its equinoctial line are the ⟦?⟧ in every ⟦?⟧ — ⟦?⟧ ⟦?⟧ the sphere

called a globe ⟦?⟧, the equant — [⟦?⟧ לגלג⟧?⟦⟧?⟦לכב⟧?⟦הםהולשהושהוקו

ךלהמההוש⟧?⟦מ׳תכשרודכ׳קנה ]
also the order of its motion is like the first ⟦?⟧ — ⟦?⟧ east[?] for every ⟦?⟧

from it, and according to the measure of the time — [ ׳אהומכאוהותעונתרדסםג

ןמזרועישכוונממ⟧?⟦לכל⟧?חרזמ⟦⟧?⟦⟧?⟦ ]
its course; behold ⟦?⟧ the sphere, two parts and a second[?] ⟦?⟧ — ⟦?⟧

each day, and ⟦?⟧ ⟦?⟧ accordingly, for ⟦?⟧ the parts — [ ׳בלגלגה⟧?⟦הנהוכלהמ

םיקלחה⟧?⟦יכיפכהזיפכ⟧?⟦⟧?⟦וםוילכ⟧?⟦⟧?⟦וםיקלח ]
that their course is of the parts of the sphere of the ⟦?⟧, the ⟦?⟧ — ⟦?⟧ the

equant, and ⟦?⟧ ⟦?⟧ their motion; and therefore — [ לשםיקלחהןמםהךלהמש

ן⟦כלוםתעונת⟧?⟦⟧?⟦וךלהמההושהן⟧?⟦⟧?⟦ה⟧?⟦הלגלג ⟧]
as its own parts; and the ⟦small/northern⟧ [?] sphere of the epicycle is

fixed[?] — ⟦?⟧ and its equinoctial line: they resemble the ⟦numeral: ⟦׳ג
spheres — [ ולשהושהוקו⟧?⟦⟧ע⟦ו⟧ת/ק⟦הפקההלש⟧ןופצ/ןטק⟦הלגלגוםמצעויקלחכ

לםימודםה ⟦numeral: םילגלגה⟧׳ג ]
the great ones, which ⟦?⟧; also the order of their motion ⟦?⟧ — ⟦?⟧ from

the ⟦?⟧ ⟦?⟧ ⟦?⟧ in them, for every ⟦?⟧ [ ⟧?⟦ןתעונתרדסםג⟧?⟦׳תכשלשםילודגה
לכלםהב⟧?⟦⟧?⟦⟧?⟦הןמ ⟦?⟧]

of them, according to the measure of their course; for ⟦only?⟧ it travels
⟦numeral: ?⟧ minutes ⟦?⟧ — ⟦?⟧ in every day; and ⟦?⟧ the parts are of its own
parts, for — [ ךלוהק⟧ז/ד/ר⟦יכםכלהמרועישכםהמ ⟦numeral: ?⟧ םי⟧?⟦⟧?⟦םיקד

יכםמצעויקלחמםהםיקלחה⟧?⟦וםוילכב ]
This sphere of the epicycle too is itself divided into ⟦?⟧ — ⟦?⟧ into 360

degrees, and each degree into ⟦numeral: ⟦׳ס minutes, and each minute into
— [ ל⟧?⟦⟧?⟦לקלחנאוהםגהפקההלשלגלגההזםג ⟦numeral: לכותולעמ⟧?ם״ש/ס״ש

להלעמ ⟦numeral: לקדלכוםיקד⟧׳ס ⟦?⟧]

[Layout: f. 19v is written in 28 lines, matching the recto, with the catchword
beneath the last line and the foot margin blank below it. A diffuse brown
word-shaped stain stands in that blank foot — pale, edgeless, and in the mirror
position of the recto's catchword. I record it as show-through and do not read
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it. No figure, no ruled table and no marginal gloss stands on either side of this
leaf.]

[Variant-reading notes: ( א״נ …) occurrences — f. 19r: 0. f. 19v: 0. I looked
for the round-bracket formula on both sides and found none. The count is
given for each side, including the zeros, as required.]

f. 20r

hours, etc. ⟦?⟧ ⟦?⟧ thus the division of all — the great spheres. And so it
is found that the three spheres of Shabtai [Saturn] · — [ הכ⟧?⟦⟧?⟦׳וכותועש

יתבשילגלג׳גיכאצמנהנהוםילודגהםילגלגהלכתוקלחתה ·]
all of them are moved from the west toward the east ⟦?⟧ — ⟦?⟧ the motion

of the outer sphere, since it is ⟦in conjunction / like the conjunction⟧ — [ םלכ

רוביח⟧ב/כ⟦אוהשןויכןוציחהלגלגהתעונתהעו⟧?⟦⟧?⟦חרזמלברעמהמםיעעונתמ ]
only like the sphere of the degrees; ⟦?⟧ we reckon its course — ⟦?⟧ its course,

and that ⟦?⟧ is a very small quantity ⟦?⟧ as has been explained — [⟦ ומכ⟧בר/קר

רא⟦בתנשכ⟧?⟦דאמטעומרבד⟧?⟦יכווכלהמםיבשחתמונ⟧?⟦תולעמהלגלג ⟧]
the three courses of the eccentric sphere, the ⟦?⟧, the carrier — ⟦carr⟧ier,

together with the course of the epicycle sphere; it is found that they are — [ ׳ג
םהשאצמנהפקההלגלגךלהמםעאשונה⟧?⟦האצויהלגלגלשםיכלהמה ]

they are moved each day from the west toward the east, ⟦numeral: ?⟧ min—
— ⟦numeral: ?⟧ minutes, like the measure of the Sun's course, like the motion
of — [ חרזמלברעממםוילכבםיעעונתמ ⟦numeral: ?⟧ שמשהךלהמרועישומכםיקד

תעונתכ ]
according to this; and in the tables which we copied from our teacher the

Rabbi, Rabbi ⟦Z⟧akut, of blessed memory, you will understand from this ⟦?⟧
the combination of these three courses — [ תוכ⟧ר/ז⟦ר״רהמונקתעהשתוחלבוהזיפכ

ולאהםיכלהמה׳גרוביח⟧?⟦הזמןיבתל״ז ]
to reckon for each and every planet · Tzedek [Jupiter] too: behold, there is

⟦?⟧ — ⟦?⟧ the sphere of the degrees; behold, below the uppermost sphere ⟦?⟧
— [ ןוילעהלגלגהטמלהנהתולעמה⟧לג⟦לג⟧?⟦לגשיהנהםגקדצ·בככובככלכברעשל

⟦?⟧]
the globe of Tzedek, which resembles — its sphere is small ⟦?⟧ — it re-

sem⟧bles in all its ⟦particulars⟧ the sphere of the degrees, for behold — [ רודכ

הנהיכתולעמהלגלגלש⟧?ויטרפ⟦לכבהמוד⟧?⟦⟧ןופצ/ןטק⟦ולשלגלגהמודהקדצ ]
they resemble, likewise, the three small spheres of Shabta— — ⟦Shabtai⟧;

these differ according to the measure of their motion; the sphere — [ םימודםה

לגלגםתעונתרועישכםינתשמהלא⟧?⟦יתבשלש⟧םינטק⟦הםילגלגה׳גלאכ״ג ]
⟦?⟧ its remainder is ⟦numeral: ׳ל ?⟧ minutes and ⟦numeral: ?⟧ seconds

— each day; and its epicycle sphere is ⟦numeral: ?⟧ minutes each day — [⟦?⟧
םהולשראשנה ⟦numeral: וםיקד⟧?׳ל ⟦numeral: ?⟧ ולשהפקההלגלגוםוילכבםיינש

םה ⟦numeral: ?⟧ םוילכבםיקד ]
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and when you add the two courses ⟦?⟧ they will be ⟦numeral: ?⟧ min— —
utes each day, like the Sun's course · Ma'adim [Mars] [?] too ⟦?⟧ — [ ׳ברבחתשכו

ויהי⟧?⟦םיכלהמ ⟦numeral: ?⟧ םג]?[םידאמ·שמשהךלהמכםוילכבםיקד ⟦?⟧]
it has the three spheres mentioned, and two ⟦others⟧ ⟦?⟧ — ⟦?⟧ moving

⟦except it / besides it⟧ like the motion of the two spheres, for the carrying
sphere — [ ׳בתעונתכו⟧תלוז/תלומ⟦םיע⟧?⟦⟧?⟦⟧?םירחא⟦םינשו׳זנהםילגלג׳גולשי

אשונהלגלגיכםילגלגה ]
its own: themeasure of its motion is ⟦numeral: א״ל ?⟧ minutes and ⟦numeral:

?⟧ sec— — onds; and its epicycle is ⟦numeral: ח״כ ?⟧ minutes each day; and
when you add — [ איהותעונתרועישולש ⟦numeral: ?⟧ וםיקד ⟦numeral: ?⟧ תוינש

םהותפקהלגלגו ⟦numeral: רבחתשכוםוילכבםיקד⟧?ח״כ ]
its motions, they will be ⟦numeral: ?⟧ minutes each day, like — the Sun's

course. And behold, the three spheres of ⟦?⟧ are equal in every — [⟦?⟧ ויתועונת

ויהי ⟦numeral: ?⟧ לכבםיוש⟧?םלש⟦⟧י⟦לגלג׳גיכהנהושמשהךלהמכםוילכבםיקד ]
⟦?⟧ ⟦except it⟧, according to the measure of the motion of the three spheres,

as above — as above · The Sun differs from ⟦?⟧ the planets mentioned — [⟦?⟧
⟦ ׳זנה⟧?⟦יבככ⟧?⟦מהנתשמאוההמח·ל״נכםילגלג׳גתעונתרועישכו⟧?תלוז ]

for it has ⟦nothing but⟧ three great spheres alone; there is found ⟦?⟧ — ⟦?⟧
a small sphere of the epicycle. The first sphere is the uppermost — [ ולןיאיכ

לגלגההפקההלש⟧ןופצ/ןטק⟦לגלגל⟧?⟦⟧?ול⟦אצמנדבלםילודגםילגלג׳ג⟧תלוז/תלומ⟦

ןוילעהאוה׳אה ]
⟦?⟧ ⟦?⟧ the globe of the Sun and its resembling sphere, for it — for it

resembles the sphere of the degrees in all its ⟦particulars⟧, for behold — [ ⟧?⟦כש
הנהיכתולעמהלגלגל⟧?ויטרפ⟦לכבהמודאוהיכולשהמו⟧ר/ד⟦הלגלגוהמחרודכ⟧?⟦ ]

its motion ⟦from the west⟧ toward the east, ⟦numeral: ?⟧ degree in ⟦?⟧
— ⟦?⟧ years, or in each year approximately, like the sphere of the degrees —
[ הלעמחרזמל⟧?⟦⟧ו⟦תעונת ⟦numeral: ?⟧ ⟦?⟧ לגלגומכבוריקבהנשלכבואםינש

תולעמה ]
and the line of its ⟦?⟧ and its equinoctial line and its centre are ⟦?⟧ —

⟦?⟧ like the sphere of the degrees; and it neither ⟦descends / is eccentric⟧ nor
inclines, unlike the rest — [ וניאותולעמהלגלגכ⟧?⟦םהוזכרמוולשהושהוקו⟧?⟦וקו

ראשכהטונ⟧זאו/אלו⟦⟧אצוי/דרוי⟦⟧זאו/אל⟦ ]
⟦?⟧ ⟦?⟧ ⟦?⟧, for the resembling sphere of the Sun — the Sun resembles

the sphere of the degrees in all its ⟦particulars⟧ ⟦?⟧ — [ לגלגיכ⟧?⟦⟧?⟦⟧?⟦כ

תולעמהלגלגלא⟧?ויטרפ⟦לכבהמודהמחהלשהמו⟧ר/ד⟦ה ⟦?⟧]
the resembling spheres of ⟦?⟧, as above; and the third sphere — the third,

which is inside the sphere mentioned, is the one called the eccentric sphere;
and with — [ אוה׳זנהלגלגךותבש׳גהלגלגו⟧?ל״נכ⟦⟧?⟦לשםימו⟧ר/ד⟦ה⟧םי⟦לגלגה

םעואצויהלגלג׳קנה ]
behold, it resembles the sphere of the degrees in all its ⟦particulars⟧, for it is

not — for it does not carry the epicycle sphere; and its motion too is moved —
[ עעונתמותעונתםגוהפקההלגלגאשונוניאיכתולעמהלגלגלש⟧?ויטרפ⟦לכבהמודהנה ]
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downward, and with ⟦the line of its inclination?⟧ and its equinoctial line,
like the line — ⟦?⟧ and the equinoctial line of the degrees, and ⟦?⟧ — [ הטמל

תולעמהלשהושהוקו⟧?⟦וקומכולשהושהוקו⟧?ותייטנוק⟦םעו ⟦?⟧ ⟦?⟧]
differs from it, for behold, in this it goes out from — ⟦?⟧ a centre other than

the centre of ⟦the degrees⟧, and the measure of the distance — [ ונ⟧?⟦מהנתשמ
קחרמרועישותולעמ⟧ק/ה⟦זכרמדבלזכרמ⟧?⟦מאצויאוההזלהנהיכ ]

⟦?⟧ ⟦?⟧ ⟦?⟧ is two and a half degrees [ יצחותולעמ׳ב ], and ⟦?⟧ — ⟦?⟧
approximately; and themeasure of ⟦?⟧ is like themeasure of half its ⟦thickness?⟧
— [⟦?⟧ יצחרועישכאוה⟧?⟦רועישובוריקב⟧?⟦⟧?⟦ויצחותולעמ׳באוה⟧?⟦⟧?⟦מוזכ

ויבוע⟦ ?⟧]
⟦?⟧ the ⟦position?⟧ of the parts of the resembling sphere, as above; for ⟦?⟧

— ⟦?⟧ the thickness of the resembling sphere; there stands the sphere — [ ⟧?⟦לכ
לגלגדמועםשהמו⟧ר/ד⟦הלגלגיבוע⟧?⟦⟧?⟦כיכל״נכהמו⟧ר/ד⟦הלגלגיקלח⟧?בצמ⟦ ]

the eccentric, and there it revolves, and ⟦?⟧ the two parts of the sphere —
the resembling sphere: the thickness of each of them [ א״כ = דחאלכ ] is equal to
the thickness of ha— — [ א״כיבועהמו⟧ר/ד⟦הלגלגיקלח׳ב⟧?⟦ולגלגתמםשואצויה

יצ⟦חיבועכהושםהמ ⟧]
the other. And likewise · the place of the ⟦thin part?⟧ of the ⟦?⟧, the first

— the first, is equal to the place of the thin part of the other ⟦?⟧ — [ ·ןכורחאה
ורחאה⟧?⟦הלשקדהםוקמלהוש׳אה⟧?⟦הלשק⟧?⟦הםוקמ ⟦?⟧]

[Layout: f. 20r is written in 28 lines and then stops well short of the ruled
foot, with the catchword directly beneath L28 and roughly seven blank line-
heights of clean paper below it — this codex's documented scribal habit, not
a lacuna and not damage. No figure, no ruled table, no inset plate and no
marginal gloss stands on this side. A pale, diffuse, word-shaped brown mark
stands in the blank foot, at the same height as the catchword but on the opposite
side of the leaf. It is edgeless and materially lighter than any ink on the page; I
read it as show-through of the verso's catchword and did not read it, and did
not use it to check f. 20v's catchword.]

[Variant-reading notes: ( א״נ …) occurrences on f. 20r: 0. I looked for the
round-bracket formula down both panel columns of all three bands and found
none.]

f. 20v

its matter ⟦?⟧ ⟦?⟧. And now, the body of the Sun is fixed — fixed on the
equinoctial line of this eccentric sphere, ⟦?⟧ — [ שמשהבכוכהתעו⟧?⟦⟧?⟦ונינע

ןווכמ⟧?⟦אצויהלגלגההזלשהושהוקבעובק ]
⟦like / on⟧ the equinoctial line of the degrees, as mentioned; and it is found

that ⟦?⟧ — ⟦?⟧ the body of the Sun revolves in a circle ⟦?⟧ the line — [⟦ וק⟧ב/כ
וק⟧?⟦לגעמבבוסשמשהבככ⟧?⟦יכאצמנו׳זנכתולעמהלשהושה ]
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the equinoctial, by which ⟦?⟧ the motion of the degrees, as above ⟦?⟧ —
⟦?⟧ and it also differs from the sphere of the degrees according to the measure
— [ רועישכתולעמהלגלג⟧ה⟦מהנתשמםגו⟧?⟦⟧?⟦כל״נכתולעמהתעונת⟧?⟦רשאהושה ]

of its motion. And behold, there is a disagreement [ תקולחמ ] between ⟦?⟧
and ⟦?⟧ — that is to say ⟦?⟧ ⟦?⟧, for its revolution ⟦?⟧ one time — [ הנהוותעונת

םעפ⟧ו⟦לשובוביסיכ⟧?⟦⟧?⟦ל״רו⟧?⟦ו⟧?⟦ןיבתקולחמאוה ⟦?⟧]
in each year, which is 365 [ ה״סש ] [recte: ה״סש ] and a quarter of a day; and it

is found ⟦?⟧ — its motion in every 24 hours [ תועשד״כ ], which is one day, is
moved — [ ׳אםויאוהשתועשד״כלכבותעונת⟧?⟦אצמנוםויעיברוה״סשאוהשהנשלכב

עעונתמ ]
⟦?⟧ ⟦numeral: ט״נ ?⟧ minutes and ⟦numeral: ?⟧ seconds, that is to say

⟦?⟧, for ⟦?⟧ — ⟦?⟧ its revolution is complete ⟦?⟧ in ⟦numeral: ⟦ה⟦?⟧ש days ·
and ⟦numeral: ׳ה ?⟧ hours; and you should reckon closely — [⟦?⟧ ⟦numeral:

וםיקד⟧?ט״נ ⟦numeral: ?⟧ כ⟧?⟦⟧ם⟦לשובובי⟧ס⟦⟧?⟦יכ⟧?⟦ל״רותוינש ⟦numeral:

ו·םימי⟧ה⟧?⟦ש ⟦numeral: קדקדתותועש⟧?׳ה ]
parts of an hour, out of ⟦numeral: ?⟧ parts to the hour, and ⟦?⟧ — ⟦?⟧

regaim, out of ⟦numeral: ו״ט / ו״ע ?⟧ regaim to the chelek. There is also a
disagreement about ⟦?⟧ — [ ןמהעשיקלח ⟦numeral: ?⟧ ⟧?⟦⟧?⟦והעשהםיקלח

ןמםיעגר ⟦numeral: בתקולחמשיםגקלחבםיעגר⟧ו״ע/ו״ט ⟦?⟧]
among the scholars of astronomy ⟦?⟧, for behold, according to the view

of ⟦?⟧ — ⟦?⟧ it revolves one circuit ⟦?⟧ ⟦?⟧ — [ הנהיכ⟧?⟦⟧ה⟦נוכתהימכחןיב

לגעמבבוסאוה⟧?⟦⟧?⟦תעדל ⟦?⟧ ⟦?⟧]
⟦?⟧ ⟦?⟧ parts of the day, and it is found that on the day ⟦?⟧ — ⟦?⟧ — [⟦?⟧

⟦?⟧ םויביכאצמנוםויהלשםיקלח ⟦?⟧]
and ⟦numeral: ג״י ?⟧ ⟦fourths?⟧ and most of ⟦?⟧, and not seconds; and

according to — according to others they are ⟦numeral: ⟦ה⟦?⟧ש days and a
quarter, less ⟦?⟧ — :numeral⟧ו] םירחאתעדלותוינשאלו⟧?⟦בורו⟧?תויעיבר⟦⟧?ג״י

םה ⟦numeral: תוחפעיברוםוי⟧ה⟧?⟦ש ⟦?⟧]
degrees ⟦?⟧ in a day and ⟦?⟧ parts; it is found that in a day ⟦?⟧ — ⟦?⟧

⟦numeral: ?⟧ ⟦numeral: ?⟧ ⟦numeral: ?⟧ ⟦numeral: ?⟧ approximately ·
Nogah [Venus] resembles — [ םויבאצמנםיקלח⟧?⟦וםויב⟧?⟦שמתולעמ ⟦?⟧ ⟦?⟧
⟦numeral: ?⟧ ⟦numeral: ?⟧ ⟦numeral: ?⟧ ⟦numeral: ?⟧ המודהגונ·בוריקב ]

⟦?⟧ in all the particulars ⟦except it / besides it⟧, according to the measure
of the motion — ⟦?⟧ of the three spheres, for its eccentric-carrying sphere,
its motion — [ ולגלגיכםילגלגה׳ג⟧?⟦תעונתרועישכו⟧תלוז/תלומ⟦םיטרפהלכב⟧?⟦ל

ותעונתאשונהאצויה ]
it is moved ⟦?⟧ in a day ⟦?⟧ ⟦numeral: ?⟧ parts, and not sec— — onds, and

⟦like the motion of?⟧ the Sun exactly; and its epicycle sphere — [ ⟧?⟦עעונתמ
םויב ⟦?⟧ ⟦numeral: ?⟧ ותפקהלגלגושממשמשה⟧?תעונתכ⟦ותוינשאלוםיקלח ]
their motion is moved ⟦?⟧ each day ⟦numeral: ו״ל ?⟧ minutes ⟦?⟧ —

⟦numeral: ?⟧ seconds · Kochav [Mercury] differs from all the planets — [ ןתעונת

םוילכב⟧?⟦עעונתמ ⟦numeral: םיקד⟧?ו״ל ⟦?⟧ ⟦numeral: ?⟧ הנושמבכוכ·תוינש

םיבככהלכמ ]
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And behold, it has an epicycle sphere in which the body of the pla— —
planet is fixed; and this small sphere is set into the sphere ⟦?⟧ — [ לגלגולשיהנהו

לגלגבבכרומ⟧ןופצ/ןטק⟦הלגלגההזובככהםצעעובקוברשאהפקהה ⟦?⟧]
the great one among them is the one called the eccentric sphere, the carrier

and the inclined, and ⟦?⟧ — ⟦?⟧ and above it the carrying sphere, and it is not
eccentric; and above it the sphere — [ הטונהואשונהאצויהלגלג׳קנהאוהובשלודג

לגלגווילעואצויוניאואשונהלגלגווילעו⟧?⟦⟧?⟦ו ]
the uppermost, called the globe of the planet; and within it the resembling

sphere, and ⟦?⟧ — and it differs; ⟦?⟧ shows you; and the eccentric and the
inclined. And this is the order of — [ מוהמו⟧ר/ד⟦הלגלגךותובככרודכ׳קנהןוילעה

רדסהזוהטונהואצויהוךל⟧?⟦ההנוש ]
its motion and its time. And the uppermost sphere, called the globe of the

planet — behold, it resembles the globe of Shabtai [Saturn] in all its particulars;
and the sphere — [ לכביתבשרודכלאהמודהנהבככרודכ׳קנהןוילעהלגלגוונמזוותעונת

לגלגוויטרפ ]
the third, which is within it, is called the carrying sphere, and it is not

eccentric, and ⟦?⟧ — ⟦?⟧ is moved ⟦in the opposite direction?⟧ from its globe,
from below upward — [ ⟧ע⟦עונתמ⟧?⟦⟧?⟦ואצויוניאואשונהלגלג׳קנהוכותבש׳גה

הלעמל⟧?⟦מורודכמ⟧?ךפהל⟦ ]
⟦numeral: ט״נ ?⟧ minutes each day, like the Sun, and revolving with it

— with it, the third sphere within it, called the eccentric and the carrier —
[⟦numeral: אצויה׳קנהוכותבש׳גהלגלגומע⟧?בבסו⟦מושמשהומכםוילכבםיקד⟧?ט״נ

אשונהו ]
and the inclined; the motion of the planets ⟦is the opposite of?⟧ their motion

⟦?⟧ — ⟦?⟧ from ⟦?⟧ upward, like its motion; and by means of its revolution —
[ ובוביסי״עוותעונתכהלעמל⟧?⟦מ⟧?⟦⟧?⟦ןתעונת⟧?ךפה⟦םיבככהתעונתהטונהו ]

the third sphere within it, called the eccentric, the carrier, the inclined —
⟦?⟧ is moved; their motion, the ⟦?⟧, the ⟦small⟧ one, is continual — [ ׳גהלגלג

תידימת⟧ןופצ/ןטק⟦ה⟧?⟦הןתעונתעעונתמה⟧?⟦הטונהאשונהאצויה׳קנהוכותבש ]
it is moved ⟦?⟧ each day one degree [ ׳אהלעמ ] and ⟦numeral: ח״נ / ט״נ ?⟧

min— — utes ⟦?⟧ degrees and parts of its uppermost[?] sphere, the one called
— [ ו׳אהלעמםוילכב⟧?⟦עעונתמ ⟦numeral: לשםיקלחותולעמ⟧?⟦מםיקד⟧?ט״נ/ח״נ

׳קנה⟧?ןוילע⟦הולגלג ]
the globe of the planet, ⟦?⟧ the above, ⟦in / the⟧ sphere that ⟦?⟧; and behold,

since — since the ⟦inclined⟧ sphere revolves it, the ⟦small⟧ one, ⟦?⟧ from —
[ ⟧ןופצ/ןטק⟦הובבסמ⟧העונ/הטונ⟦הלגלגהשןויכהנהו׳תכשלגלג⟧ה/ב⟦ל״נה⟧?⟦בככרודכ

מ⟧?⟦ ⟦?⟧]
upward, ⟦?⟧ ⟦?⟧ in length and in breadth; the motion ⟦?⟧ — ⟦?⟧ that ⟦?⟧

is moved; this is the ⟦forward?⟧ one — [ העונתהבחורלוךרואל⟧?⟦⟧?⟦כהלעמל

תימדק⟦הוז⟧ת⟦עונתמאיהה⟧?⟦ה⟧?⟦⟧?⟦ה ?⟧]
and the motion of this sphere is found — the eccentric, the carrier, the ⟦?⟧

— ⟦?⟧ its course, the ⟦?⟧; they are moved ⟦?⟧, it is moved — [ הזתעונתאצמנו

עעונתמ⟧?⟦עונתמ⟧?⟦הוכלהמ⟧?⟦⟧?⟦האשונהאצויהלגלגה ]
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⟦?⟧ each day ⟦numeral: ט״נ ?⟧ minutes, like the Sun; and it is found — and
it is found that it completes ⟦numeral: ׳א ?⟧ revolution in a year, like the Sun —
[⟦?⟧ םוילכב ⟦numeral: בוביסףיקמשאצמנושמשהומכםיקד⟧?ט״נ ⟦numeral: ⟧?׳א

שמשהומכהנשב ]
⟦?⟧ before ⟦?⟧, it is found to complete two revolutions [ םיבוביס׳ב ] — its

revolution in a year, since its course each day is double — [⟦?⟧ אצמנ⟧?⟦םדוק

םילפכםוילכבוכלהמשיפלהנשבובוב⟧יס⟦םיבוביס׳בבבסמ ]
[Layout: f. 20v is written in 28 lines and then stops well short of the ruled

foot, matching the recto: the catchword sits directly beneath L28 and roughly
seven blank line-heights of clean paper follow. No figure, no ruled table, no
inset plate and no marginal gloss stands on this side. A pale, diffuse, edgeless
brown mark stands in the blank foot, at the mirror of the recto's catchword
position and at the same height; I read it as show-through and did not transcribe
it. Two small round brown spots stand near the outer edge of the written block,
one above the other — foxing, clear of the text, obscuring nothing.]

[Variant-reading notes: ( א״נ …) occurrences on f. 20v: 0. No round-
bracket variant formula stands anywhere on this side.]

f. 21r

[Foliation: אכ — two sorts, black, display size, in the outer (LEFT) head margin.
No geresh and no gershayim. As a numeral א״כ = 21.]

the course of the Sun; the epicycle mounted upon the eccentric, the carrier,
the inclined sphere already mentioned — ⟦?⟧ — [ בכרומההפקההלגלגשמשהךלהמ

׳זנההטונהאשונהאצויהלגלגלע ⟦?⟧]
each day it is moved ⟦?⟧ ⟦numeral: ׳ג ?⟧ degrees and ⟦numeral: ?⟧ and

twenty-four hours [ תועשד״כ ] ׳׳ | the Moon ⟦differs?⟧ from all the star⟦s⟧ —
[ עעונתמםוילכב ⟦?⟧ ⟦numeral: ותולעמ⟧?׳ג ⟦numeral: ?⟧ הנבל|׳׳תועשד״כו

ם⟦יבככהלכמ⟧?הנושמ⟦ ⟧]
its uppermost sphere, called the globe of the Moon, and called the sphere

resembling the sphere of the degrees in all its particulars, as was explained —
[ ׳בתנשומכתולעמהלגלגלויטרפלכבהמודהלגלג׳קנוהנבלהרודכ׳קנהןוילעההלגלג ]

as above, like the globe of the Sun; and within it the second sphere, called
the sphere of the ⟦?⟧ serpent, and it too resembles the sphere of the degrees in
all its particulars — [ לכבהמודו⟧?ההכ⟦שחנלגלג׳קנה׳בהלגלגוכותבוהמחרודככל״נכ

תולעמהלגלגלויטרפ ]
except in ⟦?⟧ ⟦?⟧ ⟦?⟧ ⟦?⟧ like the motion of the second; and so the measure

of its motion is ⟦?⟧, and its course — [ הנה׳בהתעונת׳מכ⟧?⟦⟧?⟦⟧?⟦⟧?⟦ביתלוז

ולשךלהמהו⟧?תוישעמכ⟦ותעונתרועישכ ]
⟦?⟧ the course of the ⟦Dragon / the Teli ?⟧ ⟦?⟧ ⟦?⟧, since within it there

is another sphere ⟦moving?⟧ ⟦?⟧; and since it is — [⟦?⟧ ⟧?⟦⟧?ילת/ןינת⟦הךלהמ
ותויהלהנהו⟧?תוישעמכ⟦⟧?העונ⟦רחאלגלגוכותבשישיפל⟧?⟦ ]
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⟦?⟧ ⟦its motion?⟧ ⟦held back?⟧, called ⟦the⟧ equinoctial line of the sphere
of the ⟦?⟧ serpent, the carrier, from the line of the inclined sphere — [⟦?⟧
⟦ הטונהלגלגהוקמאשונה⟧?ההכ⟦שחנלגלגלשהושהוק⟧ש⟦׳קנה⟧?תבכועמ⟦⟧?ותעונת ]

which is within it; they join ⟦?⟧ at two opposite points [ תויחכנתודוקנ׳ב ],
called the head of the Teli and the tail of the Teli, and ⟦?⟧ — [ ורבחתיוכותבש

וילתהבנזוילתהשאר׳קנהתויחכנתודוקנ׳בלע⟧?⟦ ⟦?⟧]
of the Teli, which ⟦?⟧ ⟦?⟧ ⟦its circle?⟧ ⟦?⟧ another, and the tail of the

Teli, which as it moves is long, and as ⟦?⟧ — [ ⟧?ותלוגע⟦⟧?⟦⟧?⟦רשאילתהלש
פכ⟧?⟦שומכוךוראעעונתמכשילתהבנזורחא⟧?⟦ ⟦?⟧]

regarding the sphere of the degrees: for any two spheres one inside the other
whose poles coincide, their lines too are the equal ones — [ יכתולעמהלגלגןינעב

םיושהםהיוקםגםיושםהיבטוקרשאהזךותבהזםילגלג׳בלכ ]
they are equal one to another; but if their poles are not equal, their lines too

⟦?⟧ from this, and there are not two lines ⟦?⟧ two — [⟦?⟧ םאלבאהזכהזםיושה

׳ב⟧?⟦יוק׳בןיאוהזמ⟧?⟦םהיוקםגםיושםהיבטוקןיא ]
the spheres rub against one another except at two points [ תודוקנ׳ב ] ⟦?⟧ ⟦?⟧

and it is called ⟦?⟧ ⟦?⟧ the distanced one, which ⟦?⟧ — [ דחיםיככחתמםילגלגה

שקחרומה⟧?⟦⟧?⟦׳קנו⟧?⟦⟧?⟦תודוקנ׳בביתלוז ⟦?⟧]
Diagram. Two circles drawn in gold, of nearly equal radius and set eccentric

to one another: one is displaced upward and to the left of the other, so that the
two arcs cross near the left of the figure (about the 9 o'clock position) and again
near the right (about 3 o'clock), and stand farthest apart at the top and at the
bottom, enclosing a crescent-shaped space above and another below. Nothing
else is drawn — no diameter, no chord, no radius, no pole marks and no third
circle. A single small black dot stands near the middle of the inner circle; it is
not joined to anything.

Labels, all in black ink at a size between the body hand and the running
header:

• top (horizontal, inside the upper crescent, between the two arcs): ןינת [?]
— four sorts, the last descending below the line

• bottom (horizontal, inside the lower crescent, between the two arcs): the
same four-sort form, ןינת [?]

• left, outer (set vertically, rotated, outside the outer arc at the left crossing):
not read — five sorts

• left, inner (set vertically, just inside the left crossing): בנז [recte: בנז ] —
three sorts, settled (Adjudication B, Locus 8); see the QA note below.
[Superseded: ”not read — three or four sorts”.]

• right, inner (set vertically, on the arc at the right crossing): not read —
THREE sorts (the earlier ”about four” is resolved to three by component
analysis). שאר is consistent with all three and is NOT adopted; see the
QA note below.

• right, outer (set vertically, outside the arcs at the right crossing): not read
— five or six sorts
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⟦?⟧the lines are like the likeness of ⟦?⟧, and it is called Teli; and this ⟦?⟧
⟦?⟧ and the point that ⟦?⟧ — [⟦?⟧ ׳קנהו⟧?⟦⟧?⟦הזוילת׳קנו⟧?⟦ןוימדכםהםיוקה
[⟦?⟧ש

the point ⟦called⟧ the head of the Teli, and the point opposite it ⟦?⟧ the
tail of the Teli, and ⟦?⟧ ⟦?⟧ — [ ילתהבנז⟧?⟦⟧ו⟦דגנכש׳קנהוילתהשאר⟧כ⟦׳קנ

ל⟧?תוישעמכ⟦ו ⟦?⟧]
⟦?⟧, for this sphere of the ⟦?⟧ serpent is the ⟦?⟧ ⟦?⟧ to the point of ⟦?⟧ —

[ תדוק⟧נ⟦ל⟧?⟦⟧?⟦עהאוה⟧?ההכ⟦שחנלשלגלגההזיכ⟧?⟦פכ ⟦?⟧]
the luminaries, the Sun and the Moon, on account of this Teli, and ⟦?⟧ ⟦?⟧

⟦?⟧ — [ והזהילתהינפמהנבלוהמחתורואמה ⟦?⟧ ⟦?⟧ ⟦?⟧]
for all the rest of the stars, called ⟦?⟧ — all their spheres ⟦?⟧ — [ ראשלכיכ

םהילגלגלכ⟧?⟦׳קנהםיבככה ⟦?⟧]
the uppermost, called the globe of that star, and called the ⟦resembling⟧

sphere that belongs to them — [ ⟧?המוד⟦הלגלג׳קנואוההבכוכהרודכ׳קנהןוילעה
םהלש ]
behold, it too ⟦moves?⟧ the sphere of the degrees, like ⟦?⟧ the eccentric

spheres — [ םיאצויהםילגלגה⟧?⟦ומכתולעמהלגלג⟧?העונ⟦אוהםגהנה ]
the moving ones that belong to each star among them, as above; and it is

found ⟦?⟧ that, since all the spheres — [ ⟧?⟦אצמנול״נכםהמבככלכלרשאםיעונה
םילגלגהלכשןויכיכ ]

that in all those stars their inclination is equal ⟦to⟧ the equinoctial line ⟦?⟧,
and they have no course of the ⟦Dragon?⟧ — [ וק⟧ל⟦הושםתייטנםההםיבככלכבש

ןינת⟦הךלהמםהבןיאו⟧?⟦הושה ?⟧]
but the Moon: its inclination alone, to the resembling sphere ⟦?⟧ — its own

⟦?⟧ does not incline at all, as stated; but the sphere ⟦?⟧ — [ התייטנהנבלהלבא

הלגלגהלבא׳זנכללכהטונוניאהלש⟧?⟦שהמודהלגלגלהדבל ⟦?⟧]
and behold, its own, called the inclined sphere, and it is not eccentric, and

⟦?⟧; and the eccentric and the inclined ⟦?⟧ the equinoctial line of — [ הלשהנהו

לשהושהוק⟧?תוישעמכ⟦הטונהואצויהלגלגו⟧?⟦נואצויוניאוהטונהלגלג׳קנה ]
both of them are moved from the equinoctial line of the resembling sphere;

therefore they join at two points, the head and the tail of the Dragon [ ןינתה ]
[recte: ןינתה ] — [ בנזושאר׳קנ׳בלעורבחתיןכלהמודהלגלגלשהושהוקמםיעונםהינש

ןינתה ]
⟦?⟧ ⟦?⟧ in the year mentioned above; and this ⟦?⟧ is the matter of the Teli's

belonging to the Moon ⟦and not / and then?⟧ to the remaining ⟦numeral: ׳ז
׳ו/ ?⟧ stars — [⟦?⟧ ⟦?⟧ ראשב⟧?זאו/אלו⟦הנבלבילתהתויהןינע⟧?⟦הזול״נההנשב

⟦numeral: םיבככה⟧?׳ו/׳ז ]
and so you know from this the matter of the Teli mentioned, ⟦?⟧ ⟦?⟧ that

the spheres of the remaining stars ⟦are not / are then?⟧ ⟦?⟧ — [ הזמתעדיהנהו

זאו/אלו⟦םיבככהראשילגלגתויה⟧?⟦⟧?⟦׳זנהילתהןינע ?⟧ ⟦?⟧]
⟦and⟧ therefore it is the opposite of the ⟦southern?⟧ circle, as above; also

⟦?⟧ that they have in them elevation and depression — elevation ⟦and not /
and then?⟧ ⟦?⟧, like — [⟦ םהבתויהםהל⟧?⟦םגל״נכ⟧?המורד⟦הלגעמךפהאוהןכל⟧ו

ומכ⟧?⟦⟧?זאו/אלו⟦םורלפשוםור ]
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⟦?⟧ and ⟦?⟧ the matter of the ⟦globe?⟧ ⟦?⟧ the third sphere, called the
inclined sphere; ⟦?⟧ is not ⟦?⟧ — [⟦?⟧ ׳גהלגלג⟧?⟦⟧?רודכ⟦הןינע⟧?תוישעמכ⟦ו

הארנווניא⟧?⟦הטונהלגלג׳קנה ]

[Gloss: three lines in a second hand in the outer (LEFT) margin of f. 21r,
beside body lines L1–L5. Not read. Ink and ductus both differ from the scribe's:
the gloss ink is a grey-brown, distinctly lighter and warmer than the body's
dense black, and the letters are larger, more widely spaced and more loosely
formed, with longer descenders — clearly a different hand, not the scribe adding
to his own page. No ink of it runs off a panel edge (see the substrate note
above). No word-level reading was attempted.]

[Layout: f. 21r is written in 28 lines and then stops well short of the ruled foot,
with the catchword directly beneath L28 and roughly seven blank line-heights
of clean paper below. The figure is set into the writing block on the left, so
L13–L21 are shortened on the left and run around it — a ragged measure by
design. A small round hole stands in the outer head margin, clear of all text.]

[Variant-reading notes: ( א״נ …) in round brackets on f. 21r: 0. No round-
bracket variant formula stands anywhere on this side.]

f. 21v

⟦?⟧ and the measure of the inclination of its equinoctial line from the line of
⟦?⟧ the degrees — they are ⟦numeral: ?⟧ degrees to the south — [⟦ ⟧?ןכלומ

םהתולעמה⟧?⟦וקמולשהושהוקתייטנרועישו ⟦numeral: ?⟧ םורדלתולעמ ]
⟦at⟧ the head of the line, and ⟦numeral: ?⟧ degrees to the ⟦north / small

?⟧, at the beginning of the line; also its poles are moved ⟦numeral: ?⟧ degrees
from the line ⟦?⟧ — [⟦ ווקהשאר⟧כ ⟦numeral: ?⟧ וקהתלחתכ⟧?ןטק/ןופצ⟦לתולעמ

םיעונהיבטוקםג ⟦numeral: ?⟧ וקמתולעמ ⟦?⟧]
the degrees; and within it the fourth sphere, called the eccentric and the

carrier and the inclined; and the measure of its inclination is like the measure
of — [ רועישכותייטנרועישוהטונואשונהואצויה׳קנה׳דהלגלגוכותבותולעמה ]

the inclination of the third sphere; and the measure of the knowledge of
its centre ⟦?⟧ is ⟦numeral: ?⟧ degrees and a ⟦third / three?⟧ approximately,
toward the side of — [ אוה⟧?⟦וזכרמתעידירועישו׳גהלגלגהתייטנ ⟦numeral: ?⟧

דצלבוריקב⟧?שלש/שילש⟦ותולעמ ]
the distance of the centre of the ⟦Earth?⟧; the small sphere of the epicycle of

the Moon is mounted in the fourth sphere, called — [ לגלג⟧?ץרא⟦הזכרמקחרמ

׳קנה׳דהלגלגבבכרומהנבלהלשהפקההלשןטקה ]
the eccentric and the carrier and the inclined, as mentioned, ⟦?⟧ its own;

and the globe of the Moon itself is fixed on the equinoctial line — [ אשונהואצויה

הושהוקבעוקתהמצעהנבלהבככוולש⟧?⟦׳זנכהטונהו ]
of the epicycle. And behold, above, like the matter of the epicycle of Shabtai

[Saturn] ⟦?⟧, for the sphere — [ לשהפקההלגלגןינעכהלעמלהנהוהפקההלגלגלש

לגלגיכ⟧?⟦יתבש ]
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the epicycle of every star ⟦?⟧ the stars that are above ⟦?⟧ its second, and
two inclinations: the first inclination is the matter of — [ ⟧?⟦מבככלכלשהפקהה

ןינעאיה׳אהייטנתויטנ׳בוולש׳ב⟧?⟦הלעמלשםיבככ ]
its inclination from the sphere of the degrees, on account of the inclination

of its great ⟦moving / inclined ?⟧ sphere; and the second is the inclination of
— [ תייטנאוה׳בהולודגה⟧?הטונ/העונ⟦הולגלגתייטנתמחמתולעמהלגלגמהתייטנ ]

itself, greater than the measure of the inclination of its great ⟦moving /
inclined ?⟧ sphere. · And ⟦to conclude?⟧: the epicycle of — [ רועישמרתויהמצע

לשהפקההלגלג⟧?םותחל⟦ו·⟧?הטונ/העונ⟦הלודגהולגלגתייטנ ]
the Moon change in this way, unlike all the other epicyclic spheres; for it

has no other inclination, but its inclination — [ ילגלגראשלכמהזכתונתשמהנבלה

התייטנלבאתרחאהייטנהלןיאיכהפקהה ]
is not like the inclination of its uppermost sphere, the eccentric, the carrier

⟦and the⟧ ⟦moving one?⟧; it too changes from them, a change — [ תייטנכהניא

יונישםהמתונתשמאיהםג⟧?העונ⟦⟧הו⟦אשונהאצויהןוילעההלגלג ]
another. And behold, according to the order of their motion ⟦?⟧, and in

another ⟦?⟧ the reason for the ⟦numeral: ׳ה ?⟧ spheres of the Moon mentioned,
called — [ הםעט⟧?⟦רחאבו⟧?תוישעמכ⟦םתעונתרדסכהנהורחא ⟦numeral: ⟧?׳ה

׳קנההנבלהלש׳זנהםילגלג ]
the first resembling sphere: it has already been explained that it resembles the

sphere of the degrees in all its ⟦reasons / particulars ?⟧; and the second sphere
— [ ׳בהלגלגו⟧?ויטרפ/וימעט⟦לכבתולעמהלגלגלהמודש׳תנרבכןושארההמודהלגלג ]

which is within it, called the sphere of the ⟦?⟧ serpent: it too resembles it in
all its particulars, ⟦?⟧ the sphere of the degrees, ⟦?⟧ according to — [ וכותבש

יפכ⟧?קלוח⟦תולעמהלגלגלויטרפלכבהמודאוהםג⟧?ההכ⟦שחנלגלג׳קנה ]
its motion, and like the measure of its motion; for behold, the line ⟦?⟧ is

moved with a contrary motion [ תייכפההעונת ] from the ⟦depth?⟧ ⟦?⟧ — [ ותעונת

קמעמ⟦הןמתייכפההעונתעעונתמ⟧?⟦וקהנהיכותעונתרועישכו ?⟧ ⟦?⟧]
the degrees; and the measure of its motion is ⟦numeral: ׳ג ?⟧ chalakim and

⟦numeral: א״נ ?⟧ seconds approximately each day, which ⟦?⟧ ⟦?⟧ — [ תולעמה

ותעונתרועישו ⟦numeral: וםיקלח⟧?׳ג ⟦numeral: שםוילכבבוריקבתוינש⟧?א״נ ⟦?⟧
⟦?⟧]

completes once in 18 [ ח״י ] [recte: ח״י ] years and ⟦numeral: ?⟧ months and
⟦?⟧ a day and a half; and this course is called the course of the ⟦Dragon?⟧,
and ⟦?⟧ — [ וםינשח״יב׳אםעפםלש ⟦numeral: ?⟧ ךלהמההזויצחוםוי⟧?⟦וםישדח

ו⟧?ןינת⟦הךלהמ׳קנ ⟦?⟧]
for this sphere is mounted in its fourth sphere, ⟦called⟧ the eccentric, the

carrier, and ⟦?⟧ its motion — [ אצויה⟧?׳קנ⟦הולש׳דהלגלגבבכרומאוההזהלגלגהיכ

התעונת⟧?⟦ואשונה ]
the ⟦?⟧ spherical ⟦?⟧, according to its shape, and from the ⟦depth?⟧ upward

⟦?⟧ · the third sphere within it, called the ⟦moving / inclined ?⟧ sphere —
[ לגלג׳קנהוכותבש׳גהלגלג·⟧?⟦הלעמל⟧?קמעמ⟦הןמוותנומתכתיירודכהתי⟧?⟦ה

הטונ/העונ⟦ה ?⟧]
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and it is not eccentric; it too, its motion is like the motion of the sphere of
the ⟦?⟧ serpent — their shape above, ⟦numeral: ?⟧ degrees — [ אוהםגאצויוניאו

הלעמלםתנומת⟧?ההכ⟦שחנלגלגתעונתכותעונת ⟦numeral: ?⟧ תולעמ ]
and ⟦numeral: ׳נ ?⟧ chalakim ⟦and⟧ degrees, and in chalakim of the sphere

of the degrees; and it revolves ⟦?⟧ the fourth sphere, the eccentric, toward the
side of — :numeral⟧ו] לגלגל⟧?⟦בבסמותולעמהלגלגםיקלחבותולעמ⟧ו⟦םיקלח⟧?׳נ

דצלאצויה׳דה ]
⟦always?⟧ the opposite of its true motion ⟦?⟧, and it revolves ⟦?⟧ a star,

also toward the epicycle, to the east; and when you add — [⟦ ותעונתךפה⟧?דימת

רבחתשכוחרזמדצלהפקההלגלגלםגבככ⟧?⟦בבסיו⟧?⟦תיתמאה ]
the two ⟦?⟧ of the ⟦?⟧ serpent and of the ⟦inclined?⟧, which are both of

them ⟦?⟧ above, there remain ⟦numeral: א״י ?⟧ — [ לשו⟧?ההכ⟦שחנלש⟧?⟦ה׳ב
וראשנהלעמל⟧?⟦ןהיתשרשא⟧?הטונ⟦ה ⟦numeral: א״י ?⟧]

⟦numeral: ?⟧ degrees and ⟦numeral: ב״נ ?⟧ minutes and ⟦numeral: א״נ ?⟧
seconds each day. · The fourth sphere within it, and the eccentric, the carrier,
the ⟦?⟧ — [⟦numeral: ?⟧ ותולעמ ⟦numeral: וםיקד⟧?ב״נ ⟦numeral: תוינש⟧?א״נ

האשונהאצויהלגלגווכותבש׳דהלגלג·םוילכב ⟦?⟧]
the ⟦inclined?⟧ is moved with its true motion, the ⟦?⟧; ⟦?⟧ the minutes,

moved eastward each day ⟦numeral: ד״כ ?⟧ — [ תיתמאהותעונתתעעונתמ⟧?הטונ⟦ה

םוילכבחרזמלעעונתמתוקדה⟧?⟦⟧?⟦ה ⟦numeral: ד״כ ?⟧]
degrees and ⟦numeral: ג״ל ?⟧ chalakim approximately; and these degrees and

the chalakim are reckoned from the chalakim of the sphere — [ ותולעמ ⟦numeral:

לגלגהיקלחמםיבשחנםהםיקלחהותולעמהולאובוריקבםיקלח⟧?ג״ל ]
its ⟦inclined?⟧ third, upon ⟦?⟧ ⟦?⟧ in the sphere ⟦?⟧, and ⟦?⟧ and Kochav

[Mercury] and the remaining stars; and behold, when you subtract — [ ⟧?הטונ⟦ה
ערגתשכהנהוםיבככהראשובככו⟧?⟦ו⟧?⟦שלגלגב⟧?⟦⟧?⟦לע׳גההלש ]

[Layout: f. 21v is written in 28 lines and then stops well short of the ruled
foot, matching the recto: the catchword sits beneath L28 and roughly seven
blank line-heights of clean paper follow. No figure, no ruled table and no
marginal gloss stands on this side. A pale, diffuse, edgeless brown mark stands
in the blank foot, at the mirror of the recto's catchword position — read as
show-through, not transcribed. The recto's two gold circles show through
onto this side as faint closed curves crossing the middle band, together with
one pale grey vertical mark in the mirror position of one of the figure's side
labels; none of it was read as a second figure or as a second label.

[Variant-reading notes: ( א״נ …) in round brackets on f. 21v: 0. No
round-bracket variant formula stands anywhere on this side. Two bare א״נ

tokens do stand, at L17 and L25, both inside sexagesimal runs ( תוינשא״נוםיקלח׳ג ,
תוינשא״נוםיקדב״נ ) and neither in brackets; I have read them as the numeral 51

rather than as the collation marker, and flagged them as numerals accordingly.
The two stand only eight lines apart in parallel positions, which is exactly the
configuration in which one reading gets copied onto the other, so neither is
committed.]
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f. 22r (source PDF p. 43)

[Margin: foliation בכ — two sorts, medial kaf + bet, no geresh, head margin at
the outer (left) side, left of the running header.]

the motion of the two spheres that [?] in them, and of the motion whose
motions are upward; and they are 11 and 12 minutes [ םיקדב״יוא״י — both
numerals flagged]. … from us; and now this bearing eccentric sphere, whose
motion [?] is 24 degrees and 22 minutes [ םיקדב״כותולעמד״כ ] … 13 degrees
and 11 parts approximately [ בוריקבםיקלחא״יותולעמג״י ]. The epicycle sphere's
motion each day is [?smaller / ?northward — ןטק / ןופצ do not separate here] than
[that of] the eccentric. And the motion of the inclined [sphere] [?] westward is
12 degrees and 30 parts approximately [ בוריקבםיקלח׳לותולעמב״י ] each day, [?]
the epicycle sphere, [?].

Now when you subtract the mean course of Chamah [the Sun], which is
[?] … [?] hours, from the mean course of the eccentric sphere of Levanah [the
Moon], which is 12 [?13] degrees [ ׳עמב״י ], as noted, there remains the mean
course of Levanah: 12 degrees and 11 minutes and a half [ יצחוםיקדא״יותולעמב״י ].
And when you [?] 24 degrees and 22 minutes [ םיקדב״כותולעמד״כ ], which is
the course of the eccentric sphere of Levanah, and [?] that the eccentric sphere
of [Levanah] moves by the measure of double its distance from Chamah. So
it has come to light that its eccentric sphere makes two revolutions in each
month of the twelve months of Levanah. [Line largely unresolved: אלו / זאו [?]
… ׳שעמיבתכ [?] … העונתהדוסי׳לעמ [?] …]

[?] is rejected, since Levanah has no resembling sphere [ המודהלגלג ] called
the globe of Levanah; rather its [?upper] sphere [ הלגלג [?]] is [?] the sphere
[?], and that is the one called its resembling sphere. And likewise, since we
[?posited] above [?], [?] that there is no [?]. Levanah [?comprises] three great
spheres and one epicycle sphere.

יקרפ ׳

[Chapter 10 — the rubric קרפ is written in gold; the numeral is a single sort
carrying a mark above it, read as yod with a geresh.]

On the explanation of the [?] of the small spheres, in whose midst the
earth is not, and [?] — [line-filler dash at the end of the line]. And their
[?configuration]: each one of them encompasses [something] and revolves
around the earth, while the earth is not within it, as noted. [?] the epicycle
sphere, in which the bodies of the planets are fixed, as above; and they exist in
all [?five / ?seven] of the planets [ םיבככ׳ה [?]] [?], apart from Chamah. [?] that
the epicycle sphere is a sphere [?] very small [?], whose every revolution of the
globe of its sphere is of the measure of the thickness of the great sphere that
encompasses it and [?] the world; and the world [?]. And this sphere, in which
the epicycle sphere is set, is the one called the bearing eccentric sphere, which
is the [?innermost / ?most natural] of all the spheres of that planet.
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The epicycle sphere is placed and fixed within its thickness, upon the wall
[ ןפוד ] of the eccentric sphere. As if you were to say: at the place of the equinoc-
tial line [ הושהוקה ] of the eccentric sphere there is a hole, and one [?round]
window, of the thickness of the wall of the sphere, at the place where its
equinoctial line is; [?] as [?] one part of it; and that hole revolves through the
whole of that thickness.

Diagram. A set of concentric circles drawn entirely in gold, occupying
the lower half of the written area, left of centre; the surrounding text lines are
shortened and run around it on the right, so the measure is ragged there —
layout, not damage. There is no red and no blue anywhere in the figure; every
ruled line and every circle is gold, and every label is in the scribe's black ink.

Construction, stroke by stroke, as drawn: a large outer circle; within it a
second, intermediate circle concentric with it; within that a small circle; and
at the exact centre a very small ring. A horizontal diameter in gold runs the
full width of the outer circle through the centre, and a vertical diameter in
gold runs the full height through the centre. Set on the vertical diameter, in
the upper part of the figure, is a further small circle drawn about the upper
intersection region, itself crossed by a short horizontal chord in gold; that small
circle's horizontal chord terminates at two marked points, and its lower pole sits
at a marked point on the vertical diameter. Small gold ring-marks are drawn
where the diameters meet the circles and at the ends of the short chord.

Labels read, by position:
• א (apex of the figure, at the top of the vertical diameter, immediately
above the small upper circle): ,א with the word הלעמ (”above / upward”)
written to its right on the same level.

• ד (right-hand end of the short horizontal chord of the small upper circle):
ד

• ב (left-hand end of the same short chord): ב
• ג (on the vertical diameter, at the lower pole of the small upper circle): ג
• Upper-left arc of the outer circle, written along the curve: הושהוק — the
equinoctial line.

• Foot of the vertical diameter, below the outer circle: הטמ (”below /
downward”).

• Left-hand end of the horizontal diameter, outside the outer circle, written
vertically: ברעמ [?] — west (four sorts).

• Right-hand end of the horizontal diameter, outside the outer circle,
written vertically: חרזמ [?] — east (four sorts).

Labels not read, by position, with sort-counts:
• Centre, immediately right of the innermost small circle, on the horizontal
diameter, black, horizontal: וק + ⟦ ןפו⟧ד/א + [?] (three sorts). ⚠ ץראה is
WITHDRAWN to [?] on the sort count (adjudicated, Adjudication B,
Locus 9); the middle word is recorded as ⟦ ןפו⟧ד/א rather than left blank.
The reading of the third word is UNRESOLVABLE and must not be
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filled — see the QA note below for the three constraints any proposal
must satisfy.

• Lower-left, written along the arc of the intermediate circle, black, rotated
with the curve: לגלגיבוע [recte: לגלגיבוע ] + a tail of two very small marks,
NOT read. ⚠ Settled (Adjudication B, Locus 11) — this is the label the
census previously left unread; יבוע is four sorts ending in a yod-scale
floating mark, and לגלג is carried by TWO ceiling-breaking sorts at
≈1.8–2.0 × x-height, inside this codex's ל band. The tail is two marks far
too small to be א or ב in this hand: ⟦ בה/בא ⟧ is REFUTED on size, and
the tail is either gershayim or two yod-scale sorts — not adopted either
way. See the QA note below.

• Lower centre, written vertically along the lower vertical radius, black: וק

+ one word of three sorts + םויה . Read as םויהיצ?חוק / םויהקל?חוק — the
צ/ל discrimination is not settled on this leaf; I took neither.

f. 22v (source PDF p. 44)

Now a round hole [ לוגעבקנ ] is [?found] on all its sides, and the measure of
its [?smallness] is as the thickness of the eccentric sphere. And in that small
[?piercing] hole [ ןטקהשלפ]?[מהבקנב ] is set the globe of one small sphere, its
measure being the measure of that hole — a very little less, so that it can revolve
while it is there inside that hole. And all [?] the small spheres we have explained,
and [?] that a sphere has [?] … of the great spheres there is likewise one such
small sphere, since the hole [?].

It has two poles, one in its north and one in its south, and they are fixed in
the thickness of the eccentric sphere, [?in] position —. And [?] its sides, this [?]
the small sphere; and upon the two poles and their [?] ends this sphere moves
and revolves. The small [sphere] that is inside the hole revolves westward [?],
or the reverse, as [?], as has been set out [?]. And the motion of the epicycle
sphere of Levanah [the Moon] is like the rest of the epicycle spheres of the
[?five] planets [ םיבככ׳ה — ז/ה flagged] [?] —.

as stated. And know that the equinoctial line [ הושהוקה ] of this epicycle
sphere is a line that revolves and rotates exactly opposite the equinoctial line
of the eccentric sphere in [?alignment]; and there, likewise, the equinoctial
line of the epicycle sphere is fixed together with [?]. The planet itself is as [?]
a wall [ ןפו]ח/ד[כ — the ח/ד discrimination not settled] that is made [?], since
the body of the planet revolves exactly along the [equinoctial] line —. … of
the eccentric sphere, which in each and every planet [?], whether it moves
with the motion of the eccentric sphere or the reverse, as noted. Therefore the
planet continually revolves opposite the equinoctial line of the eccentric sphere.
And just as we drew [?], we have drawn three lines on this epicycle sphere,
aligned [ םינווכמ ] — [?] to the measure of the three lines that are on the eccentric
sphere; and they are the equinoctial line, the meridian line [ םויהיצחוק ], and the
horizon line [ קפואהוק ].
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Know also that, just as the eccentric sphere is divided into four quadrants
[ םייעיבר׳ד ], into twelve parts [ םיקלחב״י ], and into 360 degrees [ תולעמס״ש ], so
is this epicycle sphere divided into all the parts already named, as [?] — as in
chapter 9 [ ט״פכ [?]]. And now explain [?] the meaning of what we have [?]:
the four letters דגבא [ ד״גבאתויתוא׳ד [?]] [?] of the epicycle sphere [?]. Know
that all the mean courses belong to it —

the [?] that all the great spheres have, those that have the earth at their centre.
The beginning of their course starts [?] from the head of Aries [ הלטשאר [?]],
which is [?] as the point of the half of the eastern horizon line, as above, as
in chapter 9 [ ט״פכל״נכ [?]] —. [?] we divide, in each and every sphere of
them, according to the direction [?] quadrants in this manner: for the first
quadrant begins from the point at which the equinoctial line meets [?] the
eastern horizon line, which is [?] the [?breadth]; [?] and extends upward to the
point at which the equinoctial line and the meridian line meet, opposite [?] the
[?abyss]. And from there the second direction [ ׳בהןויכ ] begins, and extends to
the point at which the equinoctial line meets the western horizon line, which
is at the half of the [?western] hemisphere. And from there the third quadrant
[ ׳גהעיברה ] begins and extends upward to the point where the meridian line
meets the equinoctial line at [?] of the sphere, above our heads. And from there
the [?fourth] begins and extends to the point where the equinoctial line meets
the eastern horizon line — [and these are] four quadrants [?]. Or, on this same
order, they are divided into [?twelve] parts corresponding to the twelve [?signs
/ ?degrees — תול]ע/ז[מב״י ], and every sign is divided …

[Margin: a marginal note in the outer (right) margin, standing alongside the
body lines that run from roughly the thirteenth to the seventeenth line of this
side. Three lines, in a hand other than the scribe's — a paler grey-brown ink
against his dense black, a finer nib, and a looser, more slanted cursive ductus,
the lines sloping down to the left. Its wording is not given here.]

f. 23r (source PDF p. 45)

[Margin: foliation גכ — two sorts, medial kaf + gimel, no geresh, in the outer
(left) head margin, to the left of the running header.]

degrees, and so forth [ ׳וכותולעמ ] [?] … the measure of the course of each
one of those spheres [ םהמלגלגלכךלהמרועיש ], and they begin from [?] — [the
middle of this line and most of the line that follows are not read] … and also
the epicycle sphere [ הפקההלגלג ], which does not [?] encompass the world
[ םלועהףיקמ]?[ש — the five sorts before ףיקמ do not separate: וניאש and ויהלש

both fit the ductus], and there is no —
the world [?] its measure, so that it does not revolve [ בבסתאלש ] [?] … in its

place [ ומוקמב ] [?] the piercing hole [ שלפ]ופ/ת[מהבקנה ] [?] sphere. … the bearing
[sphere] [ אשונה ]; hence there is no capacity for motion [ העונתלתלוכיןיא ] [?]
alone [?], since its course —
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changes [ הנתשמ ] [?] for [?] it was revolving [ לגלגתמ ] [?] like the small
epicycle sphere [ ןטקההפקההלגלגכ ] [ ןטק / ןופצ do not separate in this hand; I
took small, on the pairing with הפקההלגלג ], like the upper half of the sphere
[ לגלגלשןוילעה]יצ[חכ ] —

That epicycle sphere recedes [ קחרי ] [?] from the east [ חרזמהןמ ] toward [?]
… [?] motion; and since the sphere [?] the lower half of [ לשןותחתה ] … the
said sphere [ ׳זנהלגלגה ] recedes [?] … [?] in perpetual motion [?]; and like the
rest of the five planets [ םיבככ׳הראשכו ] we have named —

— so that the epicycle sphere's motion is like the motion of the bearing
eccentric sphere [ אשונהאצויהלגלגתעונתכותעונתהפקההלגלגש ], the case will be
reversed [ ךפהלהיהי ]: for in the upper half it recedes [ קחריןוילעה]יצ[חכיכ ] like
planets moving of themselves [ ומצעלעעונתמםיבככומכ ], and in the lower half it
recedes like planets moving of themselves [ עעונתמםיבככומכקחריןותחתהיצחכו

ומצעל ] — and therefore we have no [ ונלןיאןכלו ] …
They begin the count of the course of any epicycle sphere [ ךלהמרפסמןיליחתמ

הפקההלגלגםוש ] [?] … only [?] the place where the fourth [?] begins [[ םוקמק]ר

׳דה]עיבר/עטק[התלחתה — the four sorts between תלחתה and ׳דה are not settled],
like the rest of the spheres [ םילגלגהראשכ ] [?] … [?] all its motions [?] against
[?] all [?], and like the place [?] …

the south point [ םורדה׳קנ ], and we have [?] in it the letter א [ ׳אתואובונעמשנו ],
for there is the beginning of the first quadrant, as above, and opposite it another
point [ תרחא׳קנודגנכול״נכ׳אהתיעיברהתלחתהםשיכ ], like the nadir [ לפשכ ] of the
sphere opposite the abyss [ םוהתהדגנכלגלגה ] [the same phrase stood on f. 22v],
and there too [?] [ םשםגו [?]] the equinoctial line [ הושהוק ] … with it the letter
,ג for there is the beginning of the [?] quadrant [ תיעיברהתלחתהםשיכ׳גתואהב

,[[?]ה and like the place …
there another point, and we have [?]; and likewise the letter ,ב for there

[?] … where the equinoctial line meets the eastern horizon line [ וקםעהושהוק

יחרזמהקפואה ] there is a point [?] … the fourth quadrant [ ׳דהתיעיברה ]. And in
this way [?] we [?] the revolution [?] of [?], and so [?] …

of the five planets we have named [ ונרמאשםיבככ׳ה ]; for since the eccentric
sphere [ אצ[ויהלגלגתויהכיכ ]] … [?] the south point in which [?] there [?]
motion for the rest of the great spheres [ םילודגהםילגלגה ]; and here [?] the said
planet [ ל״נהבכוכה׳קנןאכו [?]], and therefore we have [?] …

where the equinoctial line meets the meridian line [ וקםעהושהוקתשיגפ

םויהיצח ], toward the south of the epicycle sphere [ הפקההלגלגםורדכ [?]] …
the beginning of the said quadrant, as above; and opposite it another point
[ תרחא׳קנודגנכול״נכל״נהתיעיברהתלחתה ], like the nadir [ לפשכ ] … the equinoc-
tial line with the meridian line, and there is the point of the southern nadir
[ םורדהלפש׳קנםש ], and we have [?].

And at the place where the equinoctial line meets the eastern horizon line
[ יחרזמהקפואהוקםעהושהוקתשיגפםוקמכו ] there is [?] the beginning of the second
quadrant [ ׳בהתיעיברהתלחתה ]; and opposite it [?] the meeting [?] … another
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point, and we have [?] with it the letter ,ד for there is the beginning of [ ׳קנ

תלחתהםשיכ׳דתואהבונעמשנותרחא ] …
between the epicycle sphere of [?] and the rest of the epicycle sphere [ ןיב

הפקההלגלגראשל]?[לשהפקההלגלג — the two or three sorts naming the body
are not read; חרי cannot be excluded] … [?] the zenith point of the epicycle
sphere [ הפקההלשלגלגהםור׳קנ ] … this course of the epicycle sphere, and the
course of the sphere [ לגלגךלהמוהפקההלגלגלשהזההכלהמ ] …

begins [?] backward [ רוחאל]?[ליחתמ ] and goes [?] from the south point,
which is called [ ארוקשםורדה׳קנמ ] … [?] against the motion, backward, for such
is the order of [?] [ הרדסןכיכרוחאלהעונתהדגנ [?]]; its motion moves perpetually
the reverse of the motion of its own sphere [ הלגלגתעונתךפהםלועלעעונתמהתעונת ]
—

the eccentric [sphere], which is turned [ בבסותשאצויה ] [?] moving backward,
as above [ ל״נכרוחאלעעונתמ ] [?] … as in chapter 3 [ ג״פכ [?] — could equally be

ב״פכ ], it was not pushed back further [ ר[תויהתחדנאל ]] [?] as it goes backward
[ תינרוחאל ], because …

which goes the reverse of the course of its own eccentric sphere [ ךפהתכלוהש

אצויההלגלגךלהמ ], and also [?] … [?] it was pushed back [?] here [?] from the
beginning [?] in its motion, since [ ןויכהתעונתכ ] — [line-filler dash]

that its motion is backward [ רוחאלהתעונתש ]; and when it reaches the point
ד [ ׳ד׳קנמעיגתשכו ] [?] motion [?] … it does not begin to become direct
[ רשיתהלתלחתמאל ], since it goes toward the motion [ העונתהדצלתכלוהיכ ] …

like the course of its own eccentric sphere [ אצויההלגלגךלהמכ ] [?] … its
swiftness [ התוריהמ ]; and when it reaches the letter ,ג which is the southern nadir
[ םורדלפשאיהש׳גתואכעיגתשכו ] …

not [?] the utmost of its swiftness [[ התוריהמתילכתאל]ו ] [?], because it goes
against the motion of [ תעונתדגנתכלוהיכ ] … and when it begins to revolve
from there and to rise toward the point ב [ ׳ב׳קנלאתולעלוםשמבבסלליחתתשכו ]
…

[?] it returns [?], because it goes against the motion; and also it [?] … it
is at the utmost of its swiftness [ התוריהמתילכתבאיה ]; and when it rises further
[ דועהלעתשכו ] [?] moving [?]

f. 23v (source PDF p. 46)

To the letter א [ ׳אתואל ] it begins to turn back backward [ תינרוחאלרוזחלליחתת ],
and it too does not move [?] [ עונתמאלאיהםגו [?]] … [?] to the point א [ ׳א׳קנלא ]
[?] from א [?] of ד [?] its course backward [ תינרוחאלהכלהמ ] …

it returns [ בושי ] [?]; there remain the five planets [ תכליבככ׳הראשי ], so as to
be [ תויהל ] [?] … like the motion of its bearing eccentric sphere [ הלגלג]ת[עונתכ

אשונהאצויה ], the matter will be the reverse [ ךפהלרבדההיהי ] [?] … the south,
which is the point ,א or at the point of the southern nadir [ וא׳א׳קנאוהשםורדה

םורדלפש׳קנכ ], which is [?] …
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again, as above [?], the course of their epicycle sphere and the course of
their [own] sphere [ ם[לגלגךלהמוםתפקהלגלגךלהמ ]] [?] … and at the point ,ג at
the utmost depression of the epicycle sphere [ ה[פקהלגלגמתולפשתילכתכ׳ג׳קנכו ]]
… from the point ד to the zenith point [ םור׳קנל׳ד׳קנמ ] [?] its course returns
[ בושיהכלהמ ] [?] … its course returns the reverse [?] a little [?] as we have said
[ ונרמאשטעמךפהבושיהכלהמ ] [?]

the beginning of the motion [ העונתהתלחתמ ] [?], for as it moves from the
point [ ׳קנןמהתעונתכיכ ] [?] backward; and as it moves from ד to ,ג and from ג

to ,ב its course [ הכלהמ׳בל׳גןמו׳גלא׳דןמהתעונתכו ] …
for the motion of their epicycle sphere moves toward the depth [ תעונתיכ

קמועלעעונתמאיהםתפקהלגלג [?] — קמועל / םלועל not settled] … the reverse; for
when the planet's [?] is at a place, as the point [ תדוקנכםוקמבככ]?[תויהביכךפהל ]
… [?] as [?] their epicycle sphere — here their course is not [ םכלהמאלהנה ] …
its bearing sphere; and as it is in their motion, it is toward the south [[ הלגל]ג

םורדכאוהםתעונתכותויהכואשונה ] —
its revolution [ ותפקה ], and its going [?] from the zenith point to the point ,ב

or as it rises [ ותולעכוא׳ב׳קנלםור׳קנמות]כ[לכו ] … [and its going] from the point
ב to the point ,ג and from the point ג to ,ד not [?] [ אל׳דלא׳ג׳קנמו׳ג׳קנל׳ב׳קנמ

[?]] …
for its revolution [?] like the upper [?] of the epicycle sphere [ יכ

הפקההלגלג]ה[לשןוילעהדחאכה]כ/ב[וביס ] … for all five planets it is the reverse
[ ךפהלאוהםיבככ׳הלכ ]. And know that, when the planet [ בככהתויהכיכעדו ] …

backward, and at the point ב it is called the first station [ ׳אדמעמ׳קנ׳ב׳קנכו ],
because it has not been completed [ המלשנאלשיפל ] … backward; and since they
are [?], and when they are at the point ד it is called [ ׳קנ׳ד׳קנכםתויהבו ] …

point ,ד or at [?] point, [?] their [?] [ ׳קנ׳בוא׳ד׳קנכ [?]] [?] since they are [?]
… that they do not begin to become direct [ רשיתהלםיליחתמאלש ]; and when it
is at the zenith point [ םורה׳קנכותויהבו ] …

their directness, and it is found [?] going [?], it begins to return backward
[ תי[נרוחאלבושלליחתמ]?[אצמנוםתורשי ]] … what was pushed back at times
[ םימעפלתחדנשהמ ] [?] the [?] —

the second station, for their [?] was not completed [ המלשנאליכינשהדמעמ [?]],
it is found [?] … [?] which has no epicycle sphere [ הפקהלגלגולןיאש ] [?] great
[?] in their motion [ םתעונתכםילודג ] —

the point of swiftness; and the point of depression is called the resting point
[?], and thus [?] grows [ לדגיהככובכוש׳קנלפשה׳קנכוריהמ׳קנ ] … [?] day [?] its
course [?] to five [?] [ שמחלוכלהמ]?[םוי [?]] [?] as in the matter of the course
of [ ךלהמןינעכ ] …

for the rest of the planets have it, apart from Shemesh [the Sun] [ שמשהןמץוח

— the four sorts read שמשה ; this is not the המח of the glossary, and I have not
conflated them], which has no epicycle sphere [ הפקהלגלגולןיאש ] … the five
planets we have named [ ונרמאשםיבככ׳ה ], so that [?] their revolution [ םתפקה ] …
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backward [?], and therefore [?] it moves the measure of its course [[ כ״ע]ו

וכלהמרועישעעונתתמ ] [?] … there is also [?] the course of their eccentric and
bearing sphere [ אשונהואצויהםלגלגךלהמדוע ], therefore — [line-filler dash]

the fifth [?] and the fifth [?] to the point [?] doubled [?] [ תישימחנוישימחה

ל״ופכ׳קנל — this whole cluster is unresolved]. · And [?] that [?] … [?] to be
gathered [?], because [?] toward the matter of their revolution [ םתפקהןינעל ] …

great, in the measure of the course of the epicycle sphere [ ךלהמרועישכלודג

םתפקההלגלג ], to the measure [ רועישל ] … backward, and it is found [?] entire
[?] —

the revolution [?] strong [?] small [?] point [?] direct [?] [ ׳קנןטקקזחהפקהה

רשוי]?[ — ןטק / ןופצ not separated here; four further sorts unread] … the course
of the bearing sphere, as above, as in chapter 3 [ ג״פכל״נכאשונהלגלגךלהמ [?]],
for the point [?] the measure [ רועיש׳קניכ ] …

for, just as [?] in them, and they are found [?] going, it returns [?] … reversed
[?] moves [?] between [?] the course of the epicycle sphere [ הפקההלגלגךלהמ ]
…

its course is 12 [?13] degrees and 30 minutes each day [ ׳לותולעמ]ג/ב[״יוכלהמ

םוילכבםיקד — the sort after the gershayim does not separate ב from ,[ג and only
[?] its course is 13 degrees and 30 minutes [ םיקד]א״/׳[לותולעמג״יוכלהמ — a א״ל

= 31 reading of the second figure cannot be excluded], and the measure is close
[ בורקרועישהו ] …

very greatly, and therefore they have no [?] [ םהלןיאןכלודאמדאמ [?]], and
they are found [?] pressed [?] … but rather [?] singly [?] and swiftly
[ תוריהמודוחיל ] [?], and almost [?] …

in swiftness [ תוריהמב ] · [a clear word-space here: the scribe leaves a gap of
about three letter-widths, then the line runs on] and [?] [?] the planets [ םיבככה ]
… it is that [?] their [?] are not [?] [?] … and when they are [?] their [?] [?]
deeds [?] and [?]

and [?] concerning the matter, and therefore [?] does not [?] them [?] …
[?] for it happens at times [?] without [?] and its motion [ ותעונתו ] … [?] it
happens [?] it delays backward and becomes direct [ רשי]?[תמותינרוחאלרחאתתמ ]
… [these last four lines are largely unread] … · And know that [ י[כעדו ]] [?]
when [?] it is [?] the rest [ ראש ]

f. 24r (source PDF p. 47)

[Margin: foliation דכ — two sorts, medial kaf + dalet, no geresh, in the outer
(left) head margin, well clear of the running header.]

The stars at the south point [ םורדה׳קנבםיבככה ], when they are in their epicy-
cle spheres [ םתפקהילגלגברשאכ ] [?] — they are the ones farthest from the center
[ ךותהןמדאמםיקוחרהםה ], since [?].

For the globe of the epicycle sphere [ הפקההלגלגרודכש ], through the whole
measure of its revolution [ ובוביסרועישלכ ], is distant [?] by the measure of the
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thickness of the bearing eccentric sphere [[ אשונהאצויהלגלגיבוערועישכקוח]יר ]
[?] in the sphere —

It follows, then, that the south point, when it is in the epicycle sphere [ יכאצמנ

הפקההלגלגבאוהרשאכםורדה׳קנ ], was [?] … upon the thickness of the eccentric
sphere [ אצויהלגלגיבועלע ] — [the four or five sorts between היה and לע are not
read] …

for there it adheres to the other great sphere [ לודגהלגלגהםעקבדנםשרשאכ

רחאה ] [?] which is above it [ וילערשא ]; and its point of depression [ ותולפש׳קנו ]
[?] the inner [ ימינפה ] …

of the thickness of the sphere, when it is nearer to the center [ לגלגהיבועלש

ךותהלאבורקרתויאוהרשאכ ] :ת/ה] the sort after הלא is taken as tav on the
pairing with ךו , giving ךותה , the term standing twice more on this side]; and
a star [ בככו ] [?] for the motion, the measure of the thickness of the sphere
[ לגלגיבוערועישהעונתל ] …

the eccentric sphere of each and every star [ בכוכובכוכלכלשאצויה ]; therefore,
when the star is [ בככהתויהבןכלו ] far [?] at the point of depression of their
epicycle sphere [ םתפקהלגלגתולפש׳קנב]?[קוחרה ] — [line-filler dash]

it is very near the center [ ךותהלאדאמבורקאוה ], and this [?] … and when
they are at the [zenith] point they are the ones distant from the center [ םתויהבו

ךותהןמםיקוחרהםה⟩םור⟨׳קנב ] — [line-filler dash]
(interlinear: םור — a single word written small above the line, standing over

the gap between ׳קנב and םה . Read as the scribe supplying the qualifier rom
(zenith) to ׳קנ .)

at the utmost of the distance [ קוחירהתילכתב ], and [?] they [?] … 30 [?] and
50 [?] seconds in this minute mentioned above [ ל״נהוזהקדבתוינש׳נו׳ל ] [?], and
when they are [?] …

the places of their epicycle sphere [ םתפקהלגלגתומוקמ ] are for them in the
upper half [ ןוילעהיצחבאוהםהל ], which goes to [?] [ תהלתכלוה [?]], and for them
in the lower half [ ןותחתהיצחבםהלו ].

they go toward drawing near [ ברקתהלםיכלוה ]. And know that all that is in
the epicycle sphere [ הפקההלגלגבאוההמלכיכעדו ] … however, there is a further
zenith [ םורדועשיםנמאו ] [?] zenith and nadir [ לפשוםור ] —

zenith in their eccentric spheres [ םיאצויהםהילגלגבםור ] [?], for also [?] …
from within [?] the globe of the earth [ ךות/ץרא[הרודכלש ]] [?] and their motion
for them [ םהלםתעונתו ] …

zenith and nadir; the zenith [?] degrees [ תולעמכםורלפשוםור ] [?] as in chapter
[?] [ ב״י/ג/ב[״פכ ]], except that they are [?] [ בןהשאלא [?]] … stars, the point [?]
[ ׳קנהםיבככ [?]], separate [ לדבנ ] [?] … like [?] [ ׳מכ [?]] …

they have a star at a point of zenith and nadir — the zenith which is in their
epicycle sphere [ םתפקהלגלגבשםורלפשוםור׳קנבבככםהל ]; and they have a star at
a point of zenith and nadir — the zenith which is in its own [ םור׳קנבבככםהלו

ולגלגבשםורלפשו ] —
eccentric sphere [ אצויה ]. And sometimes it happens that the star

[ בככהשהרקיםימעפלו ] [?] the two respects [ תוניחבה׳ב ] [together? — ד]ח/י[ב / רתיב
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not settled] … and it happens [ הרקיו ] [?] the zeniths, or [?] the nadirs
[ םילפשה]?[ואםימורה ] …

and sometimes [ ׳ימעפלו ] [?] of the two of them [ םהינשמ ] [?] … by themeasure
of [?] their course [ םכלהמר]?[מרועישכ ]; but Shemesh [the Sun] [ שמשה ] has only
the first respect [ ׳אה׳חבהקרולןיא ] — [line-filler dash]

that they are two points, zenith and nadir — the zenith in its eccentric sphere
[ אצויהולגלגבםורלפשוםור׳קנ׳בםהש ]; but the [?] respect it does not have, or it
has [ ולשיואולןיא]?[ה׳חבהלבא ] [?] not to Shemesh [ ש[משלןיא ]] [?] —

the epicycle sphere, as above [ ל״נכהפקההלגלג ], as in chapter [?] [ ד[״פכ ?]] [?].
And know that the scholars [ םימכחהיכעדו ] altered [?] [ וניש ] the motion of the
point of ב [ ׳בלש׳קנהתעונת ] [?] or thus [ הכוא ] — [line-filler dash]

that they should not [?] be interchanged [ ףלחתהלוב]ר/כ[עתיאלש ], as their
words make plain [ םהירבדרואיבכ ], in the strengthening of the sphere [ לגלגקוזיחב ]
[?] their [?]; and therefore toward the two points, the [?] [ ה׳קנה׳בלאןכלו [?]]
…

toward [?] the eccentric sphere [ אצויהלגלגבד]ש/צ[ל ] [?] and thus zenith and
nadir [ לפשוםורךכבו ], nadir [and] zenith [ םורלפש ]; but toward the two points,
the [?] [ ה׳קנה׳בלאלבא [?]], when in the epicycle sphere [ הפקההלגלגברשאכ ] …

they call them by the name ”the far distance” toward the point of the [?]
[ םור]ד[ה׳קנלאקוחרהקחרמםשבםוארקי ], and ”the near distance” toward the point
of the nadir of the zenith [ םורלפש׳קנלאבורקהקחרמו ], and [?] a general rule
[ ללכ ] …

only to reckon places [ תומוקמבושחלקר ] [?] to them [ םהילא ], like the stars
[ םיבכוכהומכ ]. And know that, when they are [ םתויהביכעדו ] [?] at the zenith
point, the point [ ׳קנהםורה׳קנב ] …

the far distance mentioned above [ ׳זנכקוחירהקחרמ ]; if it happens [ הרקיםא ]
[?] great [ הלודג ] [?] … expression [ ןושל ] [?] it is very small [ דאמןטקאוה ] and
more correct [ רתויהחוכנו ] …

[Margin: a pale grey hooked stroke stands in the lower left margin, clear
of the text block's left edge. Grey, unmodulated, no ink body — the paper's
watermark, not an annotation.]

And sometimes [?] [ לםימעפלו [?]] the measure of [?] degrees and three
[ שלשותולעמ׳]?[רועיש ], which is the measure of [ רועישאוהש ] [?] … as above, as
in chapter [?] [ פכל״נכ [?]] …

and when it is at the near distance [ בורקהקחרמבהתויהבו ] [?] [the אלו / זאו

hazard cluster stands here and was not settled] [?] … far greater, since it is
nearer [ הבורקרתויאיהשיפלדאמהלודגרתוי ] …

and nowwe shall explain [ התעראבנו ] [?] … there are found the [five?] planets
we named [ ונרמאשםיבככ]?׳ה[אצמנ ] [?] — they are, when [?] is [ תויהביכםה ] [?]
in the thickness of [ י/ה[בועב ]] the zenith of [?] [ לשםור [?]] …

[?] degrees [[?] תולעמב״ ] and [?] [ ד״]?[תו ] to the [?] [ םוקל ], it begins to be
[ תויהלליחתמ ] [?] wholly [ רומג ] — that is to say [ ל״ר ], stationary [ דמוע ]; and when
it is [ היהתשכו ] [?] degrees [ תולעמ ] …
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three degrees and [?] [ ז״]?[ותולעמ׳ג ] to the [?] [ םוקל ], it begins [?] to become
direct [ רשיתהל]?[תמ ]; and when it is at the nadir of the zenith [ םורלפשבאוהשכו ],
[?] degrees, and [?] degrees [[?] תולעמ]?[ותולעמ ] …

and thirty minutes [ םיקד׳לו ] it is [?], and in [?] … [?] degrees and thirty
minutes, as above [[ ל״נהםיקד׳לותולעמ]?ד״נ ], and [?]. Tzedek [Jupiter] [ קדצ ],
when it is [ ותויהב ] —

f. 24v (source PDF p. 48)

[A pale brown rounded mark stands in the right head margin, well clear of the
text block. Diffuse, edgeless, no ink body — show-through from the other side
of the leaf, not an annotation.]

In the thickness of its apogee [ ומורהבועב ] — [?] degrees and [?] degrees and
[?] minutes, it is [?] [[ רומג/רזוח ?]]; and when it is at [?] degrees, and twelve
[ ב״יו ] —

degrees and forty-three minutes [ םיקדג״מותולעמ ] it is direct [ רשיאוה ]; and
when it is at the perigee of its zenith [ ומורלפשבאוהשכו ], thirty degrees [ תולעמ׳ל ]
and [?] degrees and eleven minutes [ םיקדא״יו ], it is [?] [[ רומג/רזוח ?]] —

and when it is at [?] degrees — twelve degrees [ תולעמב״י ] and [?] minutes
— it is direct [ רשי ]. Ma'adim [Mars] [ םידאמ ], in the thickness of its apogee: five
degrees [ תולעמ׳ה ] [?] …

[?] degrees, twenty-five minutes [ םיקדה״כ ] exactly [ רומג ]; and when it is
at [?] degrees — twenty-two degrees [ תולעמב״כו ] and thirty-three minutes
[ םיקדג״לו ] — it is direct [ רשיאוה ] —

and at the perigee of its zenith [ ומורלפשבו ], [?] degrees and [?] degrees and
[?] minutes, it is [?] [[ רומג/רזוח ?]]; and when it is at [?] degrees and ten [ רשעו ]
…

degrees and [?] minutes, direct [ רשי ]. Nogah [Venus] [ הגונ ], in the thickness
of its apogee: five degrees [ תולעמ׳ה ], [?] degrees and fifty-eight minutes
[ םיקדח״נו ], it is [?] [[ רומג/רזוח ?]] —

and when it is at [?] degrees — fourteen degrees [ תולעמד״יו ] and [?] minutes
— direct [ רשי ]; and at the perigee of its zenith, five degrees [ תולעמ׳ה ], [?] degrees
…

twenty-seven minutes [ םיקדז״כ ] exactly [ רומג ]; and when it is at [?] degrees
and [?] degrees and [?] minutes, direct [ רשי ]. Kochav [Mercury] [ בכוכ ], in the
thickness of its apogee [ הבועב ] …

[its apogee?], thirty degrees and twenty-two degrees and fourteen minutes
[ םיקדד״יותולעמב״כותולעמ׳לומור ], retrograde [?]; and [at] [?] degrees and thirty
degrees and [?] minutes, direct [ רשיםיקד]?[מותולעמ׳לו ] —

and at the perigee of its zenith [ ומורלפשבו ], [?] degrees and [?] degrees
[?], and forty-two [?] minutes [ םיקדב״מו ], retrograde [?]; and when it is at [?]
degrees and [?] degrees …

and eleven minutes [ םיקדא״יו ], direct. And know that [ עדו ] [?] it shifts a
little [ טעמקתענ ] toward [?] its epicycle [ ו[תפקה ]] [?]. And now we shall set out
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the measure of the distance of each one of the stars [ ׳אלכקחרהרועישהתעראבנו

םיבככה ] …
the epicycle sphere, which hold [ םיקיזחמההפקהה ] [?] at the time of their

being a point, as above [ ל״נכהדוקנםתויהתעב ] …
[?] — …
Shemesh [the Sun] is aligned opposite the center of the epicycle sphere of

the star [ בככהתפקהלגלגזכרמדגנכןווכמשמשה ] [?] … as above [ ליעל ], for the
sphere [ לגלגיכ ] …

above [ ליעל ] [?] … small [?] [[ ןופצ/ןטק ]] [?] …
as above. And know that when the star is at the point of the perigee of its

epicycle sphere [ ותפקהלגלגלפש׳קנבבככהתויהביכעדול״נכ ], which is [?] the near
distance [ בורקהקחרמה ] …

as above — that is to say [ ל״ר ], when it is aligned to the sphere of the [degrees
/ signs] [ תול]ז/ע[מהלגלגל ] — it is not retrograde [ רזחנאל ]. And the measure of
the reckoning of the distance of their parts [ םהיקלחקחרהןובשחרועישו ] …

the epicycle itself [ ומצעהפקהה ], and what it is on every side, above its sides
[ ודדצלעמדצלכמאוההמו ] [?] …

there the star comes to be retrograde, backward [ תינרוחאלרזחנתויהלבככהםש ],
and it is found [ אצמנו ] [?] … and above, on every side, it is called direct
[ רשי׳קנדצלכמהלעמלו ], and most of [?] comes about [ בורהשענו ] …

the motion of the center of its epicycle sphere [ ותפקהלגלגזכרמתעונת ] [?] all
that [?] …

[?] and Tzedek [Jupiter] 25, and Ma'adim [Mars] 18, and Nogah [Venus] 13,
and Kochav [Mercury] [?] [ לבככוג״יהגונוח״יםידאמוה״כקדצו [?]] —

and further, when the star shifts away from Shemesh [ קתעירשאכרתויו

שמשהןמבכוכ ] in its epicycle sphere [ ותפקהלגלגב ], while Shemesh is aligned
[ ןווכמשמשהוותויהב ] [?] …

at a point above its side, or toward the [?], or toward the [?] [ ודדצלעמ׳קנב

מהלאוא]?[מהלאוא [?]] — they are twenty-five parts only [ דבלבםיקלחה״כםה ],
and Nogah [Venus] [?] parts [ םיקלח]?[מהגונו ] …

and it is found, according to what [ המיפכאצמנו ], that in the doubling, at the
point [ ׳קנבלפכביכ ], it is [?] … the measure of its smallness [ הנטקרועיש ] [?] …
for the word [ תלמ ] [?] — that is to say [ ל״ר ] …

the thickness of the whole sphere, from its beginning to its top [ לגלגהלכיבוע

ותלעמלותלחתמ ], and so it is direct [ רשיןכבו ]; for here [ הנהיכ ] [?] parts from the
star to the distance of the sphere [ לגלגקחרמלבככןמםיקלח ] …

its epicycle sphere, and likewise to its top [ ותלעמל]?[כוותפקה ], they are three
parts [ םיקלח׳גםה ], and [?] … the measure of the diameter of the epicycle sphere
of Kochav [Mercury], and the diameter of the sphere [ בכוכתפקהלגלגרטוקרועיש

לגלגרטוקו ] …
the epicycle of Nogah, at the point — here, at the point, [?] parts [ תפקה

םיקלח]?[׳קנבהנה׳קנבהגונ ]; and it is correct that all that the small sphere of the
epicycle [ הפקהלשןטקהלגלגההמלכשןוכנו ] [?] yields [ ןתי ] …
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the thickness of the wall of its eccentric sphere [ ולשאצויהלגלגלשןפודהיבוע ],
thirty-two [ ב״ל ] [?], at the point [ ׳קנב ]. That is what we said: the measure of
the thickness of their [?] spheres [ םהלש]?[הםילגלגהיבוערועישונרמאשאוה ] …

f. 25r (source PDF p. 49)

[Margin: foliation הכ — two sorts, medial kaf + he, no geresh, in the outer (left)
head margin.]

For the thickness of the wall of the eccentric sphere that bears Nogah [Venus]
[ הגונלשאשונהאצויהלגלגןפודיבועיכ ] is thirty parts [ םיקלח׳ל ] [?], the measure of
its epicycle sphere [ ותפקהלגלגרועישכ ] — [line-filler dash]

And the thickness of the wall of the eccentric sphere that bears Kochav
[Mercury] [ בככלשאשונהאצויהלגלגןפודיבועו ] is [?] parts [[ םיקלח׳]נ/ט ], the
measure of the diameter of its epicycle sphere [ ותפקהלגלגרטוקרועישכ ].

And [?] it does not recede from Shemesh [the Sun] [ שמשהןמקחרתתאל ] by
more than [?] … [?] minutes [[?] םיקד ]; and this is the [?] between [?] [ והזו

דלומןיבש]שרפה/ףקה[ה ] — [line-filler dash]
[?] to [?] … moreover [ דוע ] …
the diameter of every eccentric sphere of every star, which is what we said

[ ונרמאשוהמבככלכלשאצויהלגלגלכרטוק ] [?] … and we draw a straight line
through [?] its centre [ וזכרמ]?[ךרדרשיוקךישמנו ] — [line-filler dash]

its circle, its distance to the point of its seat; and we take half the measure of
the diameter [ רטוקרועישיצחחקנוובשומ׳קנלאוקחרמולגעמ ] — divide [?] this line
[?] [ הזהוקהקולח ] [?] half its diameter, and when we divide [ קלחנשכוורטקיצח ]
…

this half into [?] parts [ םיקלח׳]ג/ו[לאיצחההז ], when [?] … the diameter of
the bearing eccentric sphere, as mentioned [ ׳זנכאשונהאצויהלגלגרטוק ], we find
that [ יכאצמנ ] —

half the diameter of the epicycle sphere of Shabtai [Saturn] is six parts and a
half [ יצחוםיקלח׳ואוהיתבשתפקהלגלגרטוקיצח ]; Tzedek [Jupiter], eleven and a
half [ יצחוא״יקדצו ]; Ma'adim [Mars], thirty-[?] and a half [ יצחו]ט/ז[״לםידאמו ];
and Nogah [Venus] …

forty-three and a third of a part [ קלחתישילשוג״מ ]; Kochav [Mercury],
twenty-two and a half [ יצחוב״כבככו ]; and [?] [ חרי[ו ?]] seven parts and a third
[ שילשוםיקלח׳ז ] — and all this reckoning [?] is taken approximately [ ]ןובשח[הלכו

בוריקב]טו[קנהזה ].
[?] and not in alignment [ ןוויכבאלו ] [?] —

[BᴏᴅY HᴇᴀᴅING, Gᴏᴌᴅ ᴅISᴘᴌᴀY] א״נקרפ [?] — ON ᴛHᴇ ᴇXᴘᴏSIᴛIᴏN ᴏF ᴛHᴇ
GRᴇᴀᴛ SᴘHᴇRᴇS

Chapter [51 — see the note: the value is what the leaf writes and the chapter
series cannot accommodate it] [ א״נקרפ ]. On the exposition of the great spheres
[ םילודגהםילגלגהרואיבב ] [?] — that is, the resembling, the [?], and the eccentric
[ םיאצויהוםיעונהוםימודהםהו ] [?]; and already [ רבכו ] — [line-filler dash]
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[?] wrote that [ יכ׳בתכ ] [?] the planets [ ת[כליבככ ]] [?] … [?] alone there are
three kinds of great spheres, the resembling [ םילודגםילגלגינימ׳גשידבלבםדבל

םימודה ] …
the motion and the eccentric; and the sense of [?] — that is to say [ ל״ר ], that

[?] toward the sphere of [?] [ תולעמ[הלגלגלא]?[של״ר]?[׳יפו ]] … and there are
in it kinds differing one from another [ הזמהזםינושםינימובשיו ] …

[?] … for they are [?] that it should be touching and also eccentric
[ אצויםגועגונהיהיש ] [?] …

And so the resembling sphere, in all its aspects [?], is like the sphere of degrees
[ תולעמהלגלגלויתאפלכבהמודההנהו ] [?] — it is the resembling sphere of Chamah
[the Sun] and of Levanah [the Moon] [ הנבללשוהמחהלשהמודהלגלגהאוה ].

[?] small [ ןטק ] [?] … and the resembling one, like [?] the cord of the sphere
[ לגלגהלבחתלקעמכהמודהו ] [?], is not eccentric but is touching [ עגונםגואצויוניא ]
— these are the first spheres [ םינושארהםילגלגהםה ] — [line-filler dash]

the resembling spheres of the five [?] stars we named [ ונרמאשםיבככ׳הלשםימודה ];
however, the sphere [ לגלגהםנמאו ] [?] — the one called [?] is thinner than they
[ םהמקד׳קנה ], and the touching sphere is touching [ עגונאוהעגונהלגלגו ] …

but for Chamah it is not eccentric, and [?] they are the second sphere of
Kochav and Levanah [ הנבלובככלש׳בהלגלגהםה ], since these are touching and
not eccentric [ םיאצויאלוםיעגונםהיכ ]; but [ לבא ] —

the eccentric sphere is thinner [?] than they [ םהמקדאצויהלגלגה ]; there
are in it two kinds [ םינימ׳בובשי ] — either it is eccentric and not touching
[ עגונאלאצויהיהישוא ], and this is the sphere [ לגלגהאוההנהו ] …

the second of Chamah; or it is eccentric and touching [ עגונואצויהיהישוא ]
— and this is the second sphere of Shemesh [the Sun] [?] [ לש׳בהלגלגהאוההנהו

ש[מש ]] and the third sphere of [ לש׳גהלגלגהו ] …
Kochav and Levanah [ הנבלובככ ]; however, in this [ הזבםנמאו ] [?] the two

of them [ םהינש ], for so [?] — thus the touching one is [?] eccentric and not
touching [ עגונאלואצוי]ו/א[לעגונהןכ ] …

all of them share in being called by one name [ םשב׳קנשהמבםיפתתשמםלכ

דחא ], and it is the bearing sphere [ אשונהלגלגהאוהו ]; and the reason for this is
that the eccentric [ אצויהיכרבדהםעטו ] …

of Chamah never has a small sphere of epicycle [ לגלגולןיאשםלועלהמחלש

הפקהלשןטק ]; even so it is called ”bearing” [ אשונ׳קנז״כע ], since the star Chamah
[ המחבככיכןעי ] — [line-filler dash]

itself is fixed in it [ ובעובקומצע ]; and so it bears it [ ותואאשונאוההנהו ]. And the
eccentric and the touching of [?] [ משלשעגונהואצויהו [?]] is called the bearing
sphere [ אשונלגלגה׳קנ ] …

since it bears the epicycle sphere set within it [ חנומההפקההלגלגתאאשונןעי

וב ]; but the resembling one, which is [?] touching, is not called by the name
”bearing” [ אשונםשב׳קנוניאעגונ]ו/א[להמודהלבא ] …

since neither the star nor its epicycle sphere is set within it [ בככהןיאןעי

ובחנומותפקהלגלגוא ] [?] … itself, to the eccentric sphere, as mentioned
[ ׳זנכאצויהלגלגהלאומצע ]. And now we shall explain [ התעראבנו ] —
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the matter of the touching spheres. We have already explained, as in chapter
[?] [ ׳פכונראיברבכםיעגונהםילגלגהןינע [?]], what is the reason for the giving of
this [?] [ תאזה]?[התניתנםעטאיההמ ]; for indeed, just as [ ומכהנהיכ ] …

that the resembling sphere is called by the name [?] of the sphere of degrees
[ תולעמהלגלג]קו/ם[שכאוההמודהלגלג׳קנתויהש ], so the touching sphere is called
by the name [?] of the sphere [ לגלג]קו/ם[שכעגונהלגלג׳קנןכ ] —

[Margin — the gloss band, f. 25r outer (left) margin. Recorded, not read. It
runs down the outer margin, beginning level with the fourth written line and
stopping about six lines above the last. Line count ≈ 14, measured rather than
counted whole. Ink: a grey-olive, markedly paler and browner than the scribe's
dense carbon black on the same opening — the difference is plain where gloss
and body stand side by side. Ductus and size: looser and more irregular than
the body hand, with blunt blobbed stroke-ends and wider letter spacing; the
gloss's line pitch is about 45% greater than the body's, so the annotator writes
distinctly larger. No ink runs off a panel edge: blank paper stands between
the gloss and the leaf's outer edge on one side, and the body text block begins
just beyond its ink on the other. No words are committed and no specimen
is offered: nothing in the band was unmistakable to me at this magnification.
Whether this hand is the same as f. 25v's is answered below, after that band was
looked at.]

f. 25v (source PDF p. 50)

the degrees, and [?] … the matter of the touching [?] of the sphere of de-
grees [ תולעמהלגלגתעיגנןינע ] [?] … it too [?] is called ”touching” [ עגונ׳קנ ], as
mentioned [?] there [ םש׳]ז[נכ ] [?] — [line-filler dash]

for [?] the measure [?] [ רועי]ש[היכ ] … it is [?] the second diurnal sphere
[ ׳בהימויהלגלגה ], from above downward [ הטמלהלעמלמ ] [?], as in chapter [?]
[ ג/ב[״פכ ]] [?] —

for it surrounds [?] [ ףיקמ]א[והיכ ] … spheres one within the other
[ הזךותבהזםילגלג ]; and indeed all its aspects are in alignment [ םהויתוניחבלכהנהו

םינווכמ ] —
like the aspects of the terrestrial globe [ ץראהרודכתוניחבכ ], as mentioned [?]

there [ םש׳זנכ ] … [?] its centre [?], and its two poles and its two lines are in
alignment [ םינווכמםהולשםיוק׳בוויבטק׳בו ] — [line-filler dash]

over against the [?] and the poles and the lines of the globe of the earth [ דגנכ

ץראהרודכלשםיוקהוםיבטקהו]?[ה ], and [?] … the sphere of degrees [ תולעמהלגלג ]
… within it [ וכותב ] [?] —

equal to it [?] [ ולהוש ] [?] … as with the poles and the lines
[ םיוקהוםיבטקהןינעכ ] [?] … — [line-filler dash]

poles and lines of the diurnal sphere [ ימויהלגלגלשםיוקוםיבטק ]; and it has
already been [?] [ ׳תנרבכו ] … its diameter [?] [ ורטוק ] … [?] its lesser [?]
[ ולשןטקה]?[קה ] —
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and the small division of it [?] [ ולשןטקהקולחהו ] [?] above the pole [ בטקהלעמ ]
[?] — and the small division of the diurnal sphere [ ימויהלגלגלשןטקהקולחהו ] is
twenty-[?] degrees [ תולעמ]ג/ב[״כ ], and [?] …

minutes, according to most of the sages [ םימכחהבור׳פלםיקד ]; and over
against this [ הזדגנכו ] [?] … the pole and the [?] southern [ ימורדה]?[הובטקה ],
above [?] a pole and [?] …

the southern one of the diurnal sphere [ ימויהלגלגלשימורדה ]; and you already
know that the equinoctial line cuts the sphere [ לגלגהךתוחהושהוקיכתעדירבכו ]
[?], and it leaves [?] its part [?] …

[?] toward the south [ םורדל ], and it is [?] … the two poles of the equinoctial
sphere [?] [ הושהלגלגהיבטק׳ב ]; and it has been explained that, since [?] a pole
[ בטק]?[שןויכיכראבתנו ] — [line-filler dash]

its lesser [?], upon that of the diurnal sphere [ ימויהלגלגלשלעולשןטקה ];
so too [ ןכומכ ] [?] … its equinoctial line toward the south side [?]
[ םורדדצלולשהושהוק ], the equinoctial line of the sphere [ לגלגלשהושהוק ] …

the diurnal [?], its lesser part [?], the measure mentioned [ ׳זנהרועישה ], which
are [?] … twenty-[?] degrees and [?] minutes [ םיקד]?[לותולעמ]ג/ב[״כ ]; and
over against this [?] [ הזדגנכו ] [?] — [line-filler dash]

the lower one of its equinoctial line, toward the south [?] [ הושהוקלשןותחתה

םורד]דצ[לולש ], from the [?] … the equinoctial line of the diurnal sphere, by
this same measure [ ומצעהזהרועישכימויהלגלגלשהושהוקה ].

And indeed the equinoctial line of the degrees is always fixed [ םלועלהנהו

עובקתולעמהלשהושהוקהש ] … [?] the motion of their degrees [?] is twelve [?]
degrees [ תולעמב״יםהלשתולעמהתעונת ] …

parts toward the south [?] [ םורדלםיקלח ]; the line is divided [ םיקלחנוקה ] [?]
… and even so [ ז״כעו ], the measure of the motion mentioned [ ׳זנההעונתהרועיש ]
[?], according to the inclination of the motion [ העונתהתייטניפכ ] [?] …

according to the inclination of the equinoctial line, which divides [?]
[ קלוחההושהוקתייטניפכ ] … the pole and the lesser line [ ןטקהוקהובטקה ] is [?] …

twenty-[?] degrees and [?] minutes [?] [ םיקד]?[לותולעמ]ג/ב[״כ ] [?] … and
so [ ןכו ] toward the south [?] … to the whole breadth of the [?] [ הבחורלכלו [?]],
so that it may extend further [ רתויטשפתתש ] —

toward the south and to the lesser [?] [ ןטקלוםורדל ], and the joining of this
[?] [ הזרובחו ]; for all the motions [ תועונתהלכיכ ] … as with the touching spheres
[ םיעגונהםילגלגהןינעכ ], they are [ םה ] — [line-filler dash]

as with the equinoctial line, in it specifically, not [?] [ אקודובשהושהוקןינעכ

ו/א[ל ]] … above [?] … of the body [?] of the star, fixed on the equinoctial line
[ הושהוקבעובקבככהףוגלש ]; and so [ ןכו ] …

it is by reason of the poles and the divisions, as mentioned [ םיבטקהםשלעאוה

׳זנכםיקולחהו ] … and it has been explained that the [?] of degrees incline [?]
[ םיטונתולעמה]?[יכראבתנו ] [?] sphere [ לגלג ] — [line-filler dash]

the diurnal [?] above [ הלעמלימויה ]; all the motions mentioned
[ ׳זנהתועונתהלכ ], when the star [ בככרשאכ ] … [?] to know that [?] in
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their spheres they incline [?] and are not [?] eccentric [ ]ו/א[לוםיטונהםהלגלגב

םיאצוי ] …
Whether among their [?] spheres or the inclining ones [?], they are as

with [?] [ ןי[נעכםהםיטונהו]?[הםהלגלגבןיב ]] … the sphere of degrees, and the
joining [?] in this sphere [ הזלגלגברובחותולעמהלגלג ] · and in another [ רחאבו ] —
[line-filler dash]

The matter of their inclination [ םתייטנןינע ]: the measure of the inclination
of the equinoctial line [ הושהוקהתייטנרועישהנה ] of the second sphere of Shabtai
[Saturn] [ יתבשלש׳בלגלגלש ], from the equinoctial line of [ לשהושהוקמ ] — [line-
filler dash]

the sphere of degrees; they are three parts [?] [ םיקלח׳גםהתולעמהלגלג ], and
Tzedek [Jupiter], twenty-[?] [ ח[״כקדצו ?]], and it is found [?] [ א[צמנו ]] … [?]
thirty [?] parts and a third [ שילשוםיקלח׳ל ], and [?] seven parts [ םיקלח׳ז ] …

and Nogah [Venus], fif[?] [ ז/ו[״טהגונו ]], and [?] … in their spheres they are
three parts [ םיקלח׳גםהםהילגלגב ] … [?] and Kochav [Mercury], [?] [ ח״]?[בככו ],
and Levanah [the Moon] — her touching sphere [ הלשעגונהלגלגהנבלו ], which
is called [?] [ נהש [?]] …

the second sphere [ ׳בהלגלג ] [?] from the equinoctial line of the degrees
[ תולעמהלשהושהוקמ ] … [?] northward [?], and it is divided southward
[ םורדלקלחנ]ןופצ[ל ], after the manner of the inclination of the equinoctial line
[ הושהוקתייטנןוימדכ ] …

of the degrees, from the equinoctial line of the diurnal sphere [ וקמתולעמהלש

ימויהלגלגלשהושה ], and it is found [?] [ אצ[מנו ]] … [?] the limit of its inclination
[ התייטנתילכת ] — that is [?] five [?] degrees and a half [?] [ ת[יצחמותולעמ׳ה]הנ[ה ]].

[Margin — the gloss, f. 25v outer (right) margin. Recorded, not read. It is
a short note of two, possibly three, lines — not a long band. This is the first
thing to say about it, because it is where it differs from f. 25r's. It begins level
with the last written body line and runs a little below it, so it sits at the foot of
the measure, in the blank paper the scribe left. The rest of the outer margin
is empty. That is a census, not an impression: every other panel of the outer
margin, in both the outer and the inner column, was examined and each carries
no gloss ink at all. No ink runs off a panel edge: blank paper stands between
the gloss's rightmost stroke and the leaf's fore-edge, and on the left its ink stops
just clear of the end of the body measure.]

f. 26r

[Margin: וכ — foliation, two sorts, medial kaf + vav, outer (left) head margin,
no geresh]

L1–L6 — close of the chapter running on from the previous leaf.
Its inclination from the equinoctial line of the diurnal sphere is [numeral:

?] degrees [the numeral group reads ד/א⟦״כ ⟧ at the sorts — sort 1 is the wide
open ב/כ form, so נ is excluded and with it the value 51; sort 2's ceiling is level
with its neighbour's, so ל is excluded also. The value is 21 or 24 and is not
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settled here. ⚠ The second sort is the same sort that stands in ד״כ at L3 of this
leaf ( תועשד״כלכ , below): L1 and L3 must be read alike, and neither may be
settled without the other. The figure is also the same inclination value left open
three times on the previous leaf.] and [?] ס״]?[ל [?]. And the touching sphere
[ עגונהלגלגה ], inasmuch as [ ןויכ ] … [?]

whose pole and whose points [ ויתדוקנוובטוקש [?]] from the poles of the
diurnal sphere … [?] … to all the spheres we have written of as moving
[ עעונתהל ] … [?]

every twenty-four hours [ תועשד״כלכ — ⚠ this ד is the SAME SORT as
the open sort in L1's ד/א⟦״כ ⟧, measured at matched magnification on this leaf;
the two loci must be read alike and neither may be settled alone. See the L1
QA note.]. The measure of [ רועיש ] … [?] … their motion is forward-going
[ תיימדקםתעונת [?]]. And here the poles of it [ ולשםיבטוקה ] … [?]

they will be as things moving about the poles of the diurnal sphere
[ לגלגיבטוקביבס ימויה ], upon [?] … [?] … the diurnal sphere … [?] and its pole
…

the north. And it revolves about the north pole of the diurnal sphere, and its
southern pole [ ימורדהובטוקו ] revolves toward the pole …

[L6 — a short, roughly centred line closing the chapter: a word group read
ימורדה , and a second short item to its left ending… ימ with a following double

mark. Not resolved.]
** קרפ [numeral: ?] **
[Gold display rubric, L7, set at the right margin: קרפ in three gold sorts,

then a numeral group in gold. One letter body resolves in that group — read as
,ב with the Tier-1 hazards כ/ב and ג/ב live — carrying a two-stroke mark above
and to its right. Whether a yod stands between the mark and קרפ does not
resolve at 1:1. The numeral is NOT settled from the chapter sequence. Gold
sorts stand about 1.9× the body hand's letter-body height.]

On the exposition [ רואיבב [?] — first sort is one of [כ/ב of the eccentric spheres
[ םיאצויהםילגלגה [?] — צ/ד live in the fourth sort] … and it has already been
explained [ ראבתנרבכו [?]] … that there are in them two kinds [ םינימ׳בםהבשיש ].

For the eccentric sphere [?] of Chamah [the Sun] … [?]
for the eccentric sphere [ אצויהלגלגיכ ] [?] of Chamah [the Sun] [ המח ]; and

here the second bearing sphere [ ׳בהאשונההנהו ], its name [ ומש ] — it is the ec-
centric [?].

[ אלו / זאו — not settled] touching [ עגונ ], from the whole sphere [ לגלגהלכמ ] of
[?] … of Kochav [Mercury] and Levanah [the Moon] [ הנבלובכוכ ]: they are
touching and eccentric [ םיאצויוםיעגונםה ] [?] …

for every bearing sphere moves by the motion of the star itself [ לגלגלכיכ

ומצעבככהתעונתמאשונה ], as with Chamah [ המחומכ ], or else the bearer moves by
the motion of its epicycle sphere [ ו[תפקהלגלגתעונתמאשונהוא ]] —

the star, as we said [ ונרמאשומכבככה ] [?]. Here it is the more obstructed [?]
[ בכעמרתויאוההנה ]. And now let us explain what it is, and the sense of ”going
out from the centre” [ זכרמאצוי׳יפ…והמראבנהתעו ] — for
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since the spheres have no voids at all between them [ םהיניבןיאםילגלגהשרחאמ

ללכתוקי]ר[ה ], but are joined one upon another [ הזלעהזםיקובדאלא ] [?] … in
all of them [?] — [line-filler dash]

the [?] sphere [ קהלגלגה [?]] — its centre goes out from that of its fellow
[ וריבחלשוזכרמאצי ] — it is found [ אצמנ ] [?] … the circumference of the sphere
[ לגלגהףקיה ] [?] of the centre of its fellow, and its motion [ ותעונתווריבחזכרמלש ]

[?] of the centre of its fellow [ וריבחזכרמלש ], and [?] they are not [?] joined,
the two of them together, one within the other [ הזךותבהזדחיםהינשםיקובד ],
and in their whole ordering [ םהרדסלכבו ].

so it is, then, that the eccentric sphere obstructs [ בכעמאצויהלגלגיכןכהנה ]
[?] … we have no sphere standing separate by itself [ ומצעלדרפנלגלגונלןיא ], as
it is in every [ לכבאוהשומכ ]

the spheres that move one within another [ הזךותבהזםיעעונתמהםילגלגה ] [?]
… in all of them [?] it is a sphere set within a division [ תקלחמךותןותנלגלגאוה ]

the thickness of the walls of one sphere [ דחאלגלגלשויתונפדיבוע ], for
one sphere has [ דחאלגלגלשייכ ] [?] — and its thickness is divided into two
[ םינשלויבועקלחנו ], and in the whole thickness of the sphere [ לגלגיבועלכבו ]

the eccentric is set within two parts of its thickness [ יקלח׳בךותןותנאצויה

ויבוע ], and its outer shell [ הנוציחהותפילקו ] [?] upon [?] the eccentric sphere
[ אצויהלגלגה ]

and its lower shell conforms to the motion of the sphere [ הנותחתהותפילקו

לגלגהתעונתתמאתמ ] [?] — and the eccentric sphere is found enveloped
[ שבולמאצויהלגלגאצמנו ] [?]

[?] it within the thickness of the other sphere [ רחאהלגלגיבועךות ], and there
is no more [ דועןיאו ] [?] … other than the other sphere and its two shells [ יתלוז

ויפלק׳בורחאהלגלגה ] [?] sphere
[?] alone [ דבל ], and [?] the sphere [?], and it clothes [ שיבלמו ] [?] … [?] the

eccentric sphere is [ אוהאצויהלגלגה ] [?] [numeral: ?]
the stars below [ ןטמלשםיבככ ], which have no more than two spheres [ רשא

ם[ילגלג׳ביתלוז]ם[לגלגלןיא ]] … great spheres alone [ דבלבםילודגםילגלג ], the [?]
uppermost [ ןוילערתויה ] with [?] the sphere

the resembling one, and the second, which we have written of, is called the
eccentric sphere [ אצויהלגלג׳קנונבתכש׳בהוהמודה ]; and here [ הנהו ] [?] … [?] the
resembling sphere, which in each of them is the one divided [ לכבשהמודהלגלגה

קלחנהאוהםהמ ]
into two shells [ תופילק׳בל ], and its own eccentric sphere is set between the

two sh[ells] [ תופיל[ק׳בןיבןותנולשאצויהלגלגהו ]] … its two shells [ ויתופילק׳ב ],
and [?] within them, like the second, the eccentric [ אצויה׳בהומכםכותב ]

all the stars [ םיבככהלכ ] — Kochav [Mercury] and Levanah [the Moon]
[ הנבלובככ ] — whose sphere [?] of them [?] … they are three great spheres: the
resembling, the touching and the eccentric [ אצויהועגונהוהמודהםילודגםילגלג׳ג ]

as above [ ל״נכ ], as in chapter [?] [ ג/ב[״פכ ]]. And here the name of their
resembling sphere [ םהלשהמודהלגלגהםשהנהו ] [?] … [?] of them is that it is not
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[?] in its thickness, and it is not divided into two but rather all [ ויבועבאלשאוה

לכאלא׳בלקלחנוניאו ]
their touching sphere [ םהלשעגונהלגלגה ]; here, the one divided into two

shells [ תופילק׳בלקלחנה ] — and within them is set their eccentric sphere [ םכותבו

םהלשאצויהלגלגהןותנ ], and there is no [ ןיאו ]
difference between the first [?] and the second at all [ הנושארה]?[הןיבשרפה

ללכתינשל ], in any [ לכב ] [?]. … [?] other than [ יתלוז ] [?] for [ יכ ] [?] the eccentric
sphere [ אצויהלגלגה ] [?]

[Catchword: ⟦ ך⟧ט/ת —TWO sorts at the foot of the outer (left) end, beneath
the last line: a bowl with two arms ,ט/ת) not separated on this ink), then a top
bar with a long straight descender well below the baseline .(ך) Nothing stands
between them. See QA.]

f. 26v

within the resembling one [⟦ ך⟧ט/ת [recte: ךות ] המודה — two sorts on the leaf,
not three; the ו is not inked and is not restored. See QA on the catchword], and
the second [ ׳בהו ] [?] is set within the touching one [ עגונהךותןותנ — this second
occurrence was NOT re-measured and is not covered by the ruling above] [?].
And since this is so [ ךכאוהשןויכו ], there remains [ ראשנ ] [?] the eccentric sphere
[ אצויהלגלג ] [?]

of the [?] [ ךת[חהלש ?]]; and from its motion you may infer and learn
[ דומלתושיקתותעונתו ] for the rest of the eccentric spheres of the rest of the stars
[ םיבככהראשלשםיאצויהםילגלגהראשל ].

Know that the resembling sphere of Shemesh [the Sun] [ שמשהלשהמודהלגלגהיכעד ]
— here it is [ אוההנה ] [?] — it is a very thick sphere [ דאמבעלגלגאוה ], and its
thickness is divided into two parts [ ןיקלח׳בלויבועקלחנו ] — [line-filler dash]

[?] there remain, as it were, three spheres, thin [ םי[קדםילגלג׳גםהומכראשנש ]],
one within the other [ הזךותבהז ], and the eccentric sphere set between them
[ םהיניבןותנאצויהלגלגהו ] — [line-filler dash]

[The figure below is set INTO the text block at the outer (right-hand) side
of this verso, and the five lines that follow are shortened and run down beside
it. The short measure is layout, not damage and not lost text.]

and [?] [ םי]?[פתמו ] [?] now [ התע ], for they are as it were three spheres
[ םילגלג׳גםהומכיכ ]

one within the other [ הזךותבהז ], and the centre [ זכרמו ] two parts [ יקלח׳ב ]
[?] the sphere is thin [ קדלגלגה ]

[?] very [?] thin [[ קד]דאמ ] [?] [?] and the eccentric sphere likewise
[ ןכאצויהלגלגו ]

two parts of the resembling sphere, as above [ ל״נכהמודהלגלגיקלח׳ב ], and
the remainder of them [ םתראשנו ]

they are mixed together [ םיבברועמ ], thin [ קד ] [?], and there is no difference
at all [ שר[פהםושןיאו ]]

112



F. 26ᴠ

[The short measure continues: lines 10–19 run as a narrow column at the
outer edge of the leaf, the plate occupying the rest of the width.]

mixed one with another [ הזבהזםיבברועמ ], and there is no difference at all
[ שר[פהםושןיאו ]]

between them. And here, if the resembling sphere [ המודהלגלגםאהנהוםהיניב ]
has its thickness divided into two parts [ םיקלח׳בלויבועקלחנ ] [?]
[?] the eccentric sphere [ אצויהלגלג ]
and within the resembling sphere [ המודהלגלגךותבו ] [?]
one centre for the two of them, equal [ הושםהינשל׳אזכרמ ]; but not
is its thickness divided in equal division [ הושתקולחמבויבועקלחנ ], but rather
they are made of them on a slant [ ןוסכלאכםהמושענ ], for the division — [line-

filler dash]
the outer one remains thick on its south side [ ומורדדאמבעראשנןוציחה —

[recte: ומורדדצמ ]; see QA] and very thin
at its north [ ונופצ ]; and from the division of its thickness [ ויבועתקולחתמו ] [?]

it remains thick
very much at its north [ ונופצ ] and thin on its south side [ ומורדדאמקדו —

[recte: ומורדדצמ ]; see QA], and thereby there remain [ וראשנכ״יעו ]
the northern and the southern [ ימורדהוינופצה ], as is depicted before you

[ ךינפלרייוצמכ ]. And since the resembling sphere is divided in this way, it must
be that the sphere [ לגלגהשאוהחרכומךכקלחנשהמודהלגלגהשןויכו ]

eccentric revolves and rolls [ לגלגתיובבוסיאצויה ] through [?] [ הךרד [?]] … [?]
that one will be more divided at the north of the equinoctial line [ רתויהיהיאוהה

הושהוקןופצבתקלח]ת[מ ]
of the resembling sphere, and its motion is toward its south [ המודהלגלגהלש

ומורדלותעונתו ] [?] … its centre will be eccentric, close to the north of the centre
of the sphere [ לגלגהלשזכרמהןופצלבורקאצויהיהיוזכרמ ]

the resembling one, as is depicted before you [ ךינפלרייוצמכהמודה ], how it
stands upon the meridian line [ ם[ויהיצחוקלעאוהךיא ]] [?] … [?] but that it is
to the north of the equinoctial line of [ לשהושהוקהןופצלאוהשאלא ] — [line-filler
dash]

to the south and not to the north [ ןופצלאלוםורדה ], or [?] and not to the
south, and not [ אלוםורדלאלו ] … and not above the centre and not below it,
but rather [ אלאונממהטמלאלוזכרמהןמהלעמלאלו ]

to its north [ ונופצל ]. Moreover, the star Shemesh [the Sun] [ שמשהבככדועו ]
— here it is fixed on the line [ וקבעובקאוההנה ] [?] … the equinoctial line of this
eccentric sphere, as we said [ ונרמאשומכאצויהלגלגההזלשהושהוק ] [?]

of the thickness [?] of Shemesh, the measure of the thickness of the wall
of the eccentric sphere [ אצויהלגלגןפודיבוערועישכשמשה]י[בועלש ] … [?] of
Shemesh [ שמשהלגלג ]. Moreover, I have shown you [?] by this [ תאזבךתיחרכהםג ]
[?] the resembling sphere [ המודהלגלג ]

of Shemesh — here it is directed in all its aspects [?] toward the sphere [ לש

לגלגלאויעב]ט[לכבןווכתהנהשמשה ] … of degrees [ תולעמה ]; and therefore it is
called ”resembling,” for it resembles the sphere [ לגלגלאהמודאוהיכהמוד׳קנןכלו ]
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of degrees [ תולעמה ]; but the eccentric sphere thrusts its centre out from
among them [ םכותמוזכרמהחדיאצויהלגלגלבא ] [?] … the centre of the sphere of
degrees; and therefore it is called the eccentric sphere [ ׳קנןכלותולעמהלגלגזכרמ

אצויהלגלג ]. And here, since [ יכהנהו ]
Diagram. A set of concentric circles set into the text block on f. 26v,

occupying roughly the lower two-thirds of the leaf's width and standing beside
lines 5–19, which run shortened down the outer edge. The outermost circle is
broad enough that the plate is wider than the writing block.

Colours actually present: gold and blue, with the lettering in the body's
brown-black ink. No red anywhere on this plate. The gold does the whole
construction — every circle, both diameters, the radial partitions and one wide
cross-hatched band. The blue is a single circle, the innermost one drawn, laid
in as an opaque stroke of even width; it is a drawn element of the construction,
not a border ruling.

Construction, stroke by stroke, from the centre outward:
• Two gold diameters cross at the centre, one vertical and one horizontal,
and run out through every ring to the outermost circle.

• The blue circle is the innermost. The words ץראהזכרמ — the centre of
the earth — stand inside it, written along the horizontal, in the quadrant
to the right of the vertical diameter as the reader faces the page. This
label is secure sort by sort.

• Outside the blue circle, a gold circle, then a broad gold band filled with
a continuous cross-hatched (lattice) fill — the one band on the plate that
is filled rather than outlined. It is crossed by short radial gold ties.

• Outside that, two further plain gold circles enclosing a narrow annu-
lus, which is divided into compartments by short radial gold bars; each
compartment carries a word.

• The outermost circle is plain gold. Four word-groups stand at the ends
of the two diameters, outside it.

Labels READ (position, then reading):
• centre, inside the blue circle: ץראהזכרמ — the centre of the earth. Secure.
• top, outside the outermost circle, on the vertical diameter: הלעמ — above.
Four sorts; הלעת is not excluded on the first sort (the Tier-2 ת/מ pair), and
the sense of the neighbouring prose ( ונממהטמלאלוזכרמהןמהלעמלאלו ) is
not being used to settle it.

• left of centre, on a ring at radius ≈ 620: היבטוק [?] — יבטוק (poles of) is
secure; the second word is four sorts whose first is the standing -with-ה
dropped-leg / ק ambiguity, giving םויה or םויק . Not settled.

• upper left, radius ≈ 645, two word-groups on one arc: לפש and ו[מור ].
Both are apsidal vocabulary (perigee, its apogee); whether they are one
label or two was not determined.

• upper left, set radially at radius ≈ 600: ןושארלגלג — first sphere. Read on
fig2_p6; ןושאר is five sorts and separates.
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• above it, set radially: a two-word group read המודיתבש [?] — if right,
Shabtai [Saturn], resembling. Flagged: יתבש here is exactly the word the
surrounding subject matter would supply, and the second word's first
sort carries the ר/ד pair.

• right of centre, above the horizontal diameter at radius ≈ 540: [ ומור]ד —
five sorts. Whether the leading sort is a dalet (giving its south) or the
word is ומור (its apogee) did not resolve, and the two readings pull in
different directions.

Labels NOT read — census by position, with sort counts:
• upper left, on the compartmented annulus (radius ≈ 856): four sorts, read

ברעמ on fig2_p3. Not committed; see the conflict with the bottom label
below.

• top left of the vertical diameter, on the annulus (radius ≈ 857): five to six
sorts. Read םינתחת on fig2_p3 and םינזאמ on p2_p2 — the same object,
read two different ways at the same magnification. םימואת also fits the
ductus. NOT settled, and the fact that two passes disagree is the finding.

• top right of the vertical diameter, on the annulus: five sorts, read הלותב .
First sort carries the כ/ב pair. Not settled.

• left, on the outermost circle, set vertically: four sorts, read םורד .
• left, radius ≈ 880: three sorts, read ךרד .
• lower left, radius ≈ 845: four to five sorts, did not separate.
• bottom, on the vertical diameter outside the outermost circle (radius ≈
940): four sorts, read ברעמ . This contradicts the upper-left label, which
reads the same way — one of the two is wrong, and I cannot say which. If
the four cardinal-position labels are הלעמ / הטמ / and a pair, the bottom one
should be three sorts, and it is not. Reported as a conflict, not resolved.

• right, on the horizontal diameter outside the outermost circle (radius ≈
924): three to four sorts, set vertically. Did not separate.

• lower right, curved along an inner ring: three word-groups, of which
only the last gave anything ( מורד [?]). Did not separate.

• right, set radially at radius ≈ 400–500: twoword-groups opening הלגלג ….
The completion did not resolve.

f. 27r

[Margin: זכ — foliation, two sorts, medial kaf + zayin, outer (left) head margin,
level with the running header, no geresh.]

L1–L5.
The measure of the thickness of the two [?] of the resembling sphere [ רועיש

המודהלגלג]?[ח׳בלשיבועה ] are equal to one another [ הזכהזןיוש ]; and likewise
the measure of the thinness of each one of them [ םהמדחלכלשתוקדהרועישןכו ]
— they are equal to one another [ הזםעהזםיושםה ].
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Know further [ עדםג ] that at the place of the small pole [?] [ ןטקה]?[הםוקמביכ ]
of the resembling sphere, which stands opposite the point that is in every
[ לכבש׳וקנהחכונכאוהש ] … [?]

[?] the meridian line [ םויהיצחוק ] … the small [?] … one, the north side
[ ןופצחורדח ] — and here the place aligned [ ןווכמהםוקמההנהו ] opposite [?] the
point [ ׳וקנ ] …

[?] the sphere of degrees [ תולעמהלגלג ]; there is the extreme of thinness
[ תוקדתילכתםש ] … [?] … of the resembling sphere, and opposite [?] …

there is the extreme of thickness [ יבועתילכתםש ] … [?] … of the resembling
sphere. And here this small [?] [ ןטקה]?[ההזהנהו ] of the sphere …

L6–L14.
the resembling [sphere] of Shemesh [the Sun] [ שמשהלשהמודה ] is [?] …

[?] and therefore, like the motions of the sphere [ לגלגתועונתכןכלו ] [?] which
encompass it [ וילעםיפיקמה ], and that which [ רשאו ] …

there is the extreme of thinness of the small sphere [ תוקדתילכתאוהםש

ןטקהלגלגה ]; and it emerges that when the diurnal sphere revolves [ יכאצמנו

לגלגתמימויהלגלגתויהב ], so also do the two parts of the resembling sphere
[ המודהלגלגיקלח׳בןכ ] —

And now the star of Shemesh is fixed in it, as mentioned [ שמשהבככהתעהנהו

׳זנכובעובק ]; and when it moves [?] with [?] Shemesh by the motion of the
diurnal sphere [ ימויהלגלגתעונתי״עשמשה]ת/ם[עעגונ]?[מתויהבו ] toward [?] …

the point that is the more [?] [ קרתויה׳וקנה [?]], which stands opposite
[ חכונכאיהש ] the small [?] [ ןטקה]?[ה ] of the resembling sphere, which is set
opposite [ דגנכתנווכמרשא ] the head [?] [ שאר [?]] … [?] … as mentioned [ ׳זנכ ].

Here, [ זא ”then” / אל ”not” — NOT settled, the two sorts do not separate],
Shemesh is distant by the utmost of distance [ קחרההתילכתקחורמשמשה ] from
the [?] of the part [ קלחה]?[ןמ ]; and the measure of this utmost distance already
mentioned [ ׳זנההזהקחרמהתילכתרועישו ]

is as the measure of the [?] of its centre [ וזכרמ]?[רועישכ ] and the [?] … [?]
… the resembling sphere. And this point [ תאזה׳וקנהו ] [?] with the apogee [?]
of Shemesh [ שמשהםור ]; and when [ רשאכו ]

the eccentric sphere [?] revolves [ אצויהלגלגבבוסי ], and the inclination [?]
[ תייטנו [?]] … [?] … of Shemesh, as far as the southern point [ תימורדה׳וקנדע ],
which is the extreme of the thickness of the wall [ ןפודיבועתילכתאיהש ]

of the part of the resembling sphere [ המודהלגלגהלשוקלח ], the motions [?]
[ תועונתה ] opposite [?] … [?] this. Here, [ זא / אל —NOT settled], it is near at the
utmost of nearness [ בוריקהתילכתבבורקאוה ] to the [?] of the part [ קלחה]?[לא ],

and this point is [?] the perigee [and] apogee of Shemesh [ לפש]?[]?[ה׳וקנהו

שמשהםור ]; and therefore [ ןכלו ] [?] … [?] the preceding [ םדוקה ] [?] … twice
[ םימעפ׳ב ] [?] Shemesh …

L15–L25.
[?] as the small points [ תונטקה׳וקנכ ] [?] and the southern [?] [ תימורדהו ] [?]

… so that you may understand [ ןיבתש ] [?] their matter thus [ םנינעןכ ] ׃ And
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know that this point — the small ones [ תונטקה׳וקנהוזיכעדו ] [?] — they call it
[ הוארקי ]

the [?] [ םי]?[ה ], the apogee of Shemesh [ שמשהםור ], or the height
[?] of Shemesh [ שמשההבו]ע/ג[וא ], or the far distance of Shemesh
[ קוחרהשמשהקחרמוא ]; and the southern point that is in the sphere
[ לגלגבשתימורדה׳וקנהו ]

of the resembling [sphere] — they call it the perigee, the apogee of Shemesh
[ שמשהםורלפשהוארקיהמודה ], or the perigee of Shemesh [ שמשהלפשוא ], or the
near distance of Shemesh [ בורקהשמשהקחרמוא ]; and since this [ הזיכתויהלו ]

resembling sphere is set opposite the sphere of degrees [ ןווכמאוההמודהלגלג

תולעמהלגלגדגנכ ] and the measure of their course is equal [ םיושםכלהמרועישו ],
therefore the small points, together with the head of [ שארםעתונטקה׳וקנהןכל ]
—

[?] … the point of the [?] [ תי]?[לעמה׳וקנ ] and the [?] [ תי]?[עונתהו ] … [?] —
which are at the place where the equinoctial line of the resembling sphere

meets [ המודהלגלגהלשהושהוקשגופשםוקמבםהש ] [?] … the small [?] [ הנטקה ] and
[?] … [?]

set opposite the head of Aries and the head of Libra [?] [ שארדגנכםינווכמ

םינזאמשארוהלט [?]], [ זא ”then” / אל — NOT settled] it has neither apogee
nor perigee [ תולפשאלוםוראלולןיא ]; and when it is like the rest of the places
[ תומוקמהראשכותויהבו ]

of the sphere, the apogee and the perigee [ תולפשהוםורה ] [ אל ”do not” / זא

”then” — NOT settled] change in them [ םהבהנתשי ] according to their distance
from the equinoctial line of the resembling sphere [ לשהושהוקןמםקחרמיפכ

המודהלגלגה ] toward [?] —
or toward its south [ ומורדלוא ]. And it emerges that when Shemesh is in

the half [?] of its sphere [ ולגלגתי]ל/צ[חמבשמשהתויהביכאצמנו ] on the side of its
apogee [ ומורדצל ], its course [ וכלהמ ] [ אל / זא — NOT settled] be opposite the
sphere

of degrees [ תולעמהלגלג ] … [?] one [?] more than [?] in its sphere [ ולגלגב ],
and [?] this [?] its nearness to the earth [ ץראהלאובוריק ], and [?] according to
[ יפכ ] —

as the course of the southern [?] and the middle [?] [ יעצמאהותימורדהךלהמכ ]
׃ And here [?] the going-out of the centre of the eccentric sphere of Shemesh
[ שמשהלשאצויהלגלגזכרמתאיצי ] is like [?] …

L26–L28 (the last written lines of the side).
to the north, before the head of [?] [ שארינפלןופצל [?]]; and it has already

been [?] [ רבכו [?]] that the sphere of degrees — its equinoctial line is inclined
toward the north and inclines [ הטונוןופציפלכיוטנולשהושהוקהתולעמהלגלגיכ ]

[?] the equinoctial line of the sphere of degrees [ תולעמהלשהושהוקה ] [?]
opposite [ ׳גנכ ]; and there, when it is [numeral: ?] degrees [ ותויהבםשו [numeral:

?] תולעמ ] from [?] as far as its far distance [ קוחרהוקחרמדע ]
and the point of the apogee of Shemesh [ שמשהםור׳קנו ]; and opposite this,

when it is [numeral: ?] degrees [ ותויהבהזדגנכו [numeral: ?] תולעמ ] from that
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which is set opposite [ דגנכןווכמהאוהשהזןמ ] [?] — for there is between them
[ םהיניבשייכ ]

f. 27v

L1–L8.
[numeral: ?] whole degrees [[?] םימלשתולעמ׳ ], which is [?] from the line [?]

of the sphere [?]; and there it is called its near distance [ בורקהוקחרמ…׳קנםשו ],
and it is called the perigee of its apogee [ ומורלפש׳קנו ]. And here [?] as has been
explained [ רא[בתנש]?[הנהו ]]

the eccentric sphere of Shemesh [the Sun] [ שמשהלשאצויהלגלג ], how [?] …
[?] so too the two [ ׳בןכ ] [?] … the extreme of the thickness of the resembling
sphere [ המודהלגלגיבועתילכת ]. So it is in all the spheres [ םילגלגהלכבאוהןכ ] —

the eccentrics of the rest of the planets [ תכליבככראשלשםיאצויה ], for [?] …
[?] stars [?] … [?] which we said [?]: it is set inside the resembling sphere
[ המודהלגלגךותבןותנאוה ], for every —

Kochav [Mercury] and Levanah [the Moon] [ הנבלובככ ]: their eccentric
sphere is [?] only [ אלא]?[םהלשאצויהלגלגןיא ] [?] inside their second sphere
[ םהלש׳בהלגלגךותב ], which is called the resembling [ המודה׳קנ ]; and it is the [?]

[?] as far as [?] the resembling sphere [ המודהלגלג ] of the [numeral: ?] stars
[ םיבככ]?[הלש ] —

whole [ םימלש ] ׃ And now let us explain [ התעראבנו ] [?] the revolution [?]
[ פקה [?]] [?] … [?] here the revolution [?] [ פקההנה [?]] [?] between Shemesh
and the [numeral: ?] stars [ םיבככ]?[הלאשמשהןיב ] —

the sages who said [?] [ ורמאשםימכחה ] [?] this: that Shemesh has no small
epicycle sphere [ ןטקהפקהלגלגולןיאשמשהיכ ], and therefore it has no apogee at
all [?] [ ללכםורולןיאןכלו ], and the perigee of the apogee [?] [ םורלפשו ] [?]

the eccentric sphere for Chamah [the Sun] [ המחלאצויהלגלג ] … [nu-
meral: ?] stars [[?] םיבככ׳ ] … [?] they have two apogees and two perigees
[ םילפש׳בוםימור׳בםהלשי ], like the first [?] [ ןושארהומכ ], in the sphere

L9–L22.
the eccentric [ אצויה ] [?] like Shemesh [?] [ שמשכ ] [?] the revolution [?]

[ פקה [?]] … [?] their circuit [ םתפקה ] [?] … And it emerges that when some star
[ בככהזיאתויהביכאצמנו ]

[?] at the apogee of both of them [ םהינשםורב ], the course will be the later
[ ךלהמהרחואמהיהי ] [?]; and when they are, the one at the apogee and the other
at the perigee [ רחאהלפשב׳אהםורבןתויהכו ], [ אל / זא — NOT settled]

it will be delayed [ רחאתי ] [?]; and when they are both at the perigee
[ םהינשלפשבןתויהבו ] it will hasten [ רהמי ] [?] … and their circuit [ םתפקהו ], which
is so for Kochav [Mercury] and Levanah [the Moon] [ הנבלובככןכשיש ], toward
[?] —

stars [?] [ םיבככ ] [?] … [?] for their eccentric sphere [ אצויהםלגלגיכ ]
of the [?] … [?] stars [?] are set within the two parts of their sphere
[ םלגלגיקלח׳בךותםינותנ ] —
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the resembling [ המודה ]; and two stars, Kochav [Mercury] and Levanah [the
Moon] [ הנבלובככםיבככ׳בו ] — their eccentric sphere [ אצויהםלגלג ] [?] is only
set within the two parts of their touching sphere [ םלגלגיקלח׳בךות…ןותנאלא

עגונה ]; and that which [ רשאו ]
moving [?] toward them [ םהילאםיעעונתמ ] [?], and on the side of the

epicycles [?] [ תופקההדצמו ] there follows further [ דועךשמנ ] [?] … [?] a
circuit and another variation [ רחאיונישותפקה ]; and here, the eccentric spheres
[ םיאצויהםילגלגהיכהנהו ] —

[?] which we said [?] [ ונרמאש ], the order of their motion [ םתעונתרדס ] is
from above downward [?] [ הטמהלאהלעמהןמ ], on the side of the motion of
their resembling spheres [ םימודהםהילגלגתעונתדצמכ ]; and therefore [ ןכלו ]

their centre is not [?] [ זכרמןיא [?]], the eccentric spheres move
[ םיעעונתמםיאצויהםילגלגה ] [?] … [?] and [?] if the spheres move [?]
[ ועעונתמםילגלגהםא ], here they are [ םההנה ]

moving upon [?] [ לעםיעעונתמ ] [?] centres [ םיזכרמ ], and their courses
[ םהיכלהמו ] [?] — they are fixed [?] [ םימייקםה ]; however, the eccentric spheres
of Kochav [Mercury] and Levanah [the Moon] [ הנבלובככלשאצויה]י[לגלגםנמא ]

since they are intermixed and set within the two parts of the sphere [ םתויהל

לגלגיקלח׳בךותםינותנוםיבברועמ ] … [?] their [?] spheres; and here their motion
is contrary to their spheres [ םהילגלגלאתייכפהםתעונתהנהו ]

[?] for [numeral: ?] [?] their spheres, the touching [?] [ עגונה ], moves [?]
[ עעונתמ ] … [?] upward [ הלעמל ]; and their eccentric spheres move upward
[ הלעמלםיעעונתמםיאצויהםהילגלגו ]

and since they are set within the two parts of the touching sphere [ םהשןויכו

עגונהלגלגהיקלח׳בךותםינותנ ] … [?] the first motion [?] [ ׳אההעונתה ], they are
compelled to move [ עעונתהלםיחרכומ ] [?] a motion [ העונת ]

the stellar [?] [ תיבככה ] [?] their motion [ םתעונת ] [?] … [ פ]?[כ [?] — see
the QA note on a possible chapter cross-reference] … and here their centre
[ םזכרמהנהו ] [?], the eccentric [ אצויה ], is rolled by [?] the touching sphere
[ עגונהלגלגה…לגלגתמ ]; and therefore [ ןכלו ]

when they move with the contrary motion [ תייכפהההעונתה]םי[עעונתמםתויהב ],
the stellar epicycle [?] [ תיבככההפקהה ] [?] — the centre of the eccentric sphere
will move [ אצויהלגלגזכרמ]ו[עעונתי ] [?] …

L23–L28 (the last written lines of the side).
the centre of the touching [spheres] [?] [ םיעגונהזכרמ ], whose centre is the

centre of the part [?] [ קלחהזכרמוזכרמרשא ]; and [?] … [?] small [ הנטק ], the
measure of its thickness [ ויבערועיש ] twofold [?] [ םילפכ ]

as the measure of the going-out of the centre of the eccentric sphere [ רועישכ

אצויהלגלגזכרמתאיצי ] from [?] the centre of the touching sphere [ עגונהלגלגזכרמ ],
as [?] told you [?] the preceding [?] [ םדוקה]?[ךל]?[מאשומכ ]

And we say that the letter alef [?] is the centre of the touching sphere [ רמאנו

עגונהלגלגזכרמאיה׳אתואיכ ], and [?] [?] is the centre of the eccentric sphere
[[?] אצויהלגלגזכרמאיה ]; and we say [?] that —
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since [?] inverts [ כפהתמשןויכ [?]] upward [ הלעמל ] [?] the small [?] its
motion, the resembling [?] … [?] it will invert its eccentric centre also
[ אצויהוזכרמתאםגךפהי ] together with [?]

[?] and the eccentric centre revolves [ אצויהזכרמבבוסיו ] by way of [?] … [?]
the motion is very small [?] [ שממהנטקהעונתה ] upon the centre of the touching
sphere [ עגונהלגלגזכרמלע ]

[?] [?] and it moves [?]; and it emerges that the centres of the eccentric
sphere of Kochav [Mercury] and Levanah [the Moon] [ אצויהלגלגיזכרמיכאצמנו

הנבלובככלש ] are fixed [ םימייקםה ] —

f. 28r

[Margin: חכ — foliation, two sorts, medial kaf + chet, outer (left) head margin,
level with the running header, no geresh. Continues the ff. 21r–27r medial-kaf
run; not f. 20r's final [.ך

L1–L5.
(Opening word, read on its own evidence: six sorts, [ םמוקמ]כ/ב — the first

sort is one of the Tier-1 כ/ב pair and does not separate. f. 27v's catchword was
recorded as [ םמוקמ]כ/ב , so the two agree in every sort and disagree in none, the
same one being unresolved on both leaves.)

in their places [[ םמוקמ]כ/ב ] [?] … they are in motion [ םיע[עונתמםה ]] and
revolve a revolution [?] [ בובי]ס[םיבבסמו ] [about] the centre [ זכרמ ]

of the touching sphere [?] / of Nogah [Venus] [?] [ ה/ע[גונהלגלג ]] … [?] …
in the manner of the poles of [ לשםיבטוקןינעכ ] …

so it too [ אוהםג ] revolves around [ ביבסמ ] the poles [ ם[יבטוקה ]] of the sphere
[ לגלגלש ] …

the diurnal [sphere] [ ימויה ]. And this is because the place [ םוקמיכוהזו ] [?] …
[?] of the [?]-many planets [ תכליבככ׳]?[לש ] —

they stand opposite the equinoctial line of the sphere of degrees [ וקדגנכםה

תולעמהלגלגלשהושה ], and they do not incline [ וטיאלו ] …
L6–L15.
neither to the north nor to the south nor to any other of the places [ ןופצלאל

ת[ומוקמראשלאלוםורדלאלו ]] …
the sphere. Rather, it is set opposite the equinoctial line of the sphere [ לגלגה

לגלגלשהושהוקהדגנכןווכמאוהאלא ] …
of degrees [ תולעמה ] … [?] … for the equinoctial line of the [sphere of]

degrees [ תולעמהלשהושהוקיכ ]
is inclined toward north and south of the equinoctial line of the [?] [ אוהיוטנ

הלשהושהוקלשםורדוןופציפלכ [?]] …
as stated above [ ל״נכ ]. And we shall now set out the measure of the [?] and

the remainder of the [?] [ הראש]ו[]?[הרועישהתעראבנו [?]] …
of the stars, and so on [ ׳וכוםיבככה ]; [?] the measure of the thickness of each of

their resembling spheres [ םהלשהמודהלגלגלכ]י[בוערועיש ]. And we shall begin
with determining the centre of Shemesh [the Sun] [ שמשהלשזכרמתעידיבליחתנו ].
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We have already premised [?] [ ונ[מדקההנה ]] that the eccentric sphere
[ אצויהלגלג ] … [?] … is itself divided into [?] [ לאוהםגקלחנ [?]] degrees; and in
the sphere of degrees, which are divided into [?] [ םיקלחנהתולעמהלגלגבתולעמ

״כלע [?]] —
parts [ םיקלח ], and you shall add [?] [ בחתו [?]]: take seven parts of

them [ םהמםיקלח׳זחקת ] and they will be 10[?] degrees and a half
[ יצחותולעמ]ד[״קויהיו ]. And this is the measure of the diameter [?] of
the eccentric sphere [ אצויהלגלג]ר[טוקרועישאוההזו ] —

the whole thickness of the sphere in a straight line [ רשיוקבלגלגה]י[בועלכ ];
and it is displaced from here onward and upward [ ה[לעמלוהתעמקתענו ]] … [?]
… as stated above [ ל״נכ ], as in chapter [?] [ ״פכ [?]] … [?] … everything that has
in its circumference [?] three [?], has [ שי]?[גופקיה]ב[שישלכ ] …

as is known [ עדונכ ] … [?] … and the [?] is seven parts from the star [ ]?[שהו

בככהןמםיקלח׳זאוה ] … and here, opposite [ דגנכהנהו ] [?] … [?] degrees and a
half [ יצחותולעמ ] …

L16–L25.
now [?] the aforementioned [ ׳זנה ], and a half; and the remainder is [?]

degrees [ תולעמ׳⟧פ/ס⟦ראשנהו — 60 or 80, not separated; the same sort stands
at L17 below and the two must be read alike]. And here [?] … [?] its centre,
that of Shemesh [the Sun] [ שמשהלשוזכרמ ] — they are a measure of [?] degrees
[ תולעמ׳⟧פ/ס⟦רועישםה — the same sort as L16's, measured; not the כ/ב class]

and a half, approximately [ בוריקביצחו ]; the motions [ תועונת ] [?] … degrees
[ תולעמ ] … [?] … a part of the diameter [?] of the sphere, as mentioned
[ ׳זנכלגלגה]ר[טוקקלח ], which are small [?] in motion [ העונתתונ]ט[קםהש ], mov-
ing [ עעונתמ ] …

the motions of the sphere [ לגלגהלשתועונתה ], and the measure of the distance
[?] [ קח]ר[רועישו ] is the utmost [?] [ התילכתאוה [?]] … [?] … the distance of
Shemesh, which is displaced from the centre [ זכרמהןמ]ק[תעמהשמשהקחרמ ],
when it is [ ותויהב ] …

as is known [ עדונשומכ ], the distance [ קחרמ ] [?] … [?] its sphere, as stated
above [ ל״נכולגלג ] … [?] from the thickness [ י[בועמ ]] … [?] … the centre of
Shabtai [Saturn], as mentioned, three parts and a sixth [?] of a part [ יתבשזכרמ

קלחתיש]ש[וםיקלח׳ג׳זנה ]; and likewise [ אצויכבו ] …
a part of ten [?] parts [ י[קלח]ר[שעמקלח ]] of half the diameter [?] of its

eccentric sphere [?] [ אצ[ויהולגלג]ר[טוקיצח ]], according to what was said
above [ ל״[נהד״ע ]] … [?] as mentioned, like Shemesh [ שמשכ׳זנה ]; and Tzedek
[Jupiter], as mentioned, 28 [?] and a half [ יצחו]ח[״כ׳זנהקדצו ]; and likewise
from [ ןמאצויכבו ] ·

the aforementioned parts [ ׳זנהםיקלחה ]; and Nogah [Venus], one part
[ ׳אקלחהגונו ], and likewise [?] of them [ םהמ]א[צוי]ב[כו ]; and Kochav [Mercury]
[ בככו ] … Kochav, 50 [?] parts, as mentioned [ ׳זנהםיקלח׳נבככ ]; and Levanah
[the Moon], 12 [?] parts [ םיקלחב״יהנבלו ], from the centre [ זכרמ]ה[מ ]

the star [?] [ בככה [?]] ([Scribal collation note: םיקלח׳כותולעמ׳יא״נ — an
alternative reading, ”another version: [?]10 degrees and [?]20 parts”. Apparatus,
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not text; both numerals flagged.]) … [?] … and it seems to me [?] [ ד״עלנו ] that
in each one [ ׳אלכבש ] … [?] the measure of the emergence [?] [ תאי]צ[ירועיש ]

[?] the centre of the eccentric sphere [?] of Shemesh [ שמשהלש]אצוי[הלגלגזכרמ ],
toward the north side [ ןופצדצל ], set opposite [?] [ ןווכמ ] … [?] … the centre of
the world, as mentioned, 20 [?] parts and a half, approximately [ ׳זנהםלועהזכרמ

בוריקביצחוםיקלח׳כ ]
And this same measure, as mentioned [ ׳זנהומצערועישה]ה[זו ], is the measure

of the parts of the thickness of each one [ דח[אלכיבועיקלחרועיש ]] … [?] · [?]
its resembling sphere [ ולשהמודהלגלג ] ״

יקרפ ב/ג]״ — NOT SETTLED]

(Chapter rubric, in gold, at f. 28r L25 — see the QA note below. The chapter's
opening words run on the same line, to the left of the rubric.)

[?] … [?] its motion [ ותעונת ], and in every sphere [?] [ לגלגלכבו ] … [?] …
and a sphere, and the measure of its motion [ ותעונתרועישו ], and the diurnal
sphere [ ימויהלגלגו ], the aforementioned [ ׳ז[נה ]] …

L26–L28.
its motion upward [?] [ הלעמלהתעונת ] … [?] … so [?] the sphere [ לגלג ] — the

resembling sphere [ המודהלגלג ] [?] resembles, in all its quarters [?] [ וית]ת/א[פלכב ],
the globe of the earth [ ץראהרודכ ];

they are, as regards its centre and its pole and its [?] lines [ ובטוקווזכרמןינעכםה

ולשםיוק׳]ג/ב[ו ], all of them aligned with the centre and the poles and the lines
of the globe [ רודכלשםיוקוםיבטוקוזכרמםעםינווכמ]ם[לכש ]

of the earth [ ץראה ]. And by the ordering [?] of its motion [ ותעונתרד]ס[מו ]
it is displaced upward [ הלעמלק]ת[עתמאיה ] … [?] … and the measure of its
motion is one complete revolution in 2[?] [ ד[״כבםלש׳אבוביסאוהותעונתרועישו ]]

Diagram. (This figure stands at the head of f. 28r, occupying the left two-
thirds of the writing block beside L1–L10. It is appended here rather than
interleaved above because the page's text was committed to disk before the
plate was read, and committed text is not rewritten.)

Colours actually present: gold, red-orange AND blue — all three. Nothing
on this plate is in a fourth colour; the labels are in the body's black-brown
iron-gall ink, not in gold.

Construction, stroke by stroke. Three concentric circles, drawn one inside
the other about a common centre:

• the outermost circle in gold, the largest of the three and the measure
against which the two inside it are described below;

• a middle circle in red-orange, roughly concentric, its radius roughly
two-thirds to three-quarters of the gold circle's — approximate, because
the stroke is broad and I did not measure it against a rule;

• an innermost circle in blue, its radius roughly a quarter of the gold circle's.
Across them run three straight gold lines and no others:
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• one horizontal line at y ≈ 1519, running the full width of the gold circle
and projecting a little beyond it on the west, where a black label stands
at its end;

• two vertical lines, both running the full height of the gold circle, at x ≈
1690 and x ≈ 1888 — parallel to each other and roughly a seventh of the
gold circle's diameter apart, so only one of the two can pass through its
centre.

There is no shading, no arc-segment, no arrowhead and no second figure
on this side.

Labels read:
• א (inside the blue circle, just below the horizontal line) — one sort,
unambiguous.

• ב (inside the blue circle, just below the horizontal line, east of א and
beyond the first vertical) — one sort, unambiguous.

• זכרמ (”centre”) — four sorts, written rotated, in the north-east region
between the blue and gold circles.

• אצוי (”emerging / eccentric”) — four sorts, rotated, immediately east of
the preceding. Reported as two adjacent groups rather than as one phrase,
because I cannot see whether a definite article stands between them.

• אצויהלגלג (”the eccentric sphere”) — rotated, north-west region.
• שמ [?] — three sorts, at the west end of the horizontal line, outside the
gold circle. First two sorts ,מ ;ש the third does not resolve (final kaf / final
nun / a he with an extended stroke are all live). This label stands so far
out toward the fore-edge that it is clipped or crowded out by the body
cut; it is legible only on the wider plate cut.

Labels NOT read — by position, with sort counts:
• North-west, immediately east of אצויהלגלג : a rotated two-word label,
first word 5 sorts with the impression תעונת (”motion of”), second word ≈
4 sorts, not read.

• Inside the blue circle, above the horizontal line: a two-line label. The
upper line is 4 sorts with the impression עצמא (”middle”); the lower line
is ≈ 4 sorts and is not read. Neither line is committed.

• East of the gold circle, at the level of the horizontal line: a rotated group
of ≈ 3–4 sorts, not read.

• East of the gold circle, below the preceding: a rotated group of ≈ 8–9
sorts in two words, not read.

— more than two labels carry unread sorts.

f. 28v

L1–L9.
(The side opens on תועש — the word f. 28r's catchword announced —

completing the previous line's ד[״כב ].)
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hours [ תועש ], which are its day and its night [?] [ ולילוומויםהש ]; and with
it [ ומעו ] the sphere of degrees [ תולעמהלגלג ] … [?] … it too, likewise: the
resembling sphere [ המודהלגלגןכאוהםג ] [?] its centre is the centre [ זכרמוזכרמ ]

of the earth [ ץראה ], in its form [ הנומתל ] — its poles and its two [?] lines
[ ולשםיוק׳בוויבטוק ], which are the equinoctial line and the cutting line
[ ךתוחהוקוהושהוקםהש ]; they touch [ םיעגונםה ] the poles [?] and the lines of
[ יוקויבטוקןמ ] —

the globe of the earth [ ץראהרודכ ]. And by the ordering [?] of its motion
[ ותעונתרד]ס[מו ] it is displaced [ קתעתמ ] upward [?] [ הלע[מל ]] … [?] … the
reverse of the [?] sphere [ ר[תויהלגלגךפה ]]; and the measure of its motion is one
revolution [ בוביסותעונתרועישו ]

complete [ םלש׳א ], in thirty-six thousand years [ הנשףלאו״לב — 36; the ו has
no leftward head-bar, so ז (37) is excluded], which is a degree [?] in a hundred
years [ הנ[ש׳קב׳⟧ל/א⟦הלעמאוהש ] — the rate-sort is ,ק its descender running
well below the baseline; the הלעמ numeral is NOT read — formally ,⟦ל/א⟧ 1 or
30] … [?] … years [ םינש ], and [?] — their complete revolution [ םלשםבוביס ] in
[?] thousand years [ םינשףלא]?[ב — this second thousands-numeral was NOT
probed and stays unread] —

which is a degree [?] in seventy years, approximately [ ׳⟧ל/א⟦הלעמאוהש
בוריקבהנש׳עב — the rate-sort is a two-armed ע with both feet on the baseline

and no descender of any kind; ק is refused by the ink against this line's own
ק of בוריקב . ⚠ This rate does NOT agree with L4's hundred and must not
be harmonised with it — see QA. The הלעמ numeral is NOT read: formally
[⟦ל/א⟧ · And before [?] [ שםדוקו [?]] … [?] … who began with three stars [?]
[ םיבככ׳גבליחתהש ], to write down what I have seen [ יתיארשהמבותכל ]

it is written [?] [ בותכ ] that the apogees of the stars [ םיבככהימור ] are fixed
and do not [?] move [ ועו[ניאלוםימייקםה ]] … [?] … are in motion [ םיעעונתמ ],
according to the view of the author of the [?] [ הנומת]ה[לעבתעדיפכ [?]], the
whole [ לכה ]

the later authorities all agreed [ ומיכסהםלכםינורחאה ] that they are in motion
[ ׳יעעונתמםהש ] … [?] … except that there is a dispute among them on this point
[ הזבתקולחמםהיניבשישאלא ] [?], for [ יכ ] —

their motion is like themotion of the constellations [?] [ תולזמהתעונתכםתעונת ]:
a degree [?] in every [ לכב׳⟧ל/א⟦הלעמ — the numeral sort is unread; see the
L4–L5 QA] … [?] … every 40 [?] years [ הנש׳מלכב ], and it became clear [?]
[ הלגתנו ] that, as regards Shemesh [the Sun] [ שמשהיפליכ ] … [?] … globe [ רודכ ]

[?] … and south, like the southern [ םורדכםורדו ] [?] the sphere [ לגלג ] [?] a
degree [?] from the whole [ ללכהןמ]?[הלעמ ] …

L10–L22.
And some say [ א״יו ] that the apogee of Shemesh [ שמשהםור ] is in motion, a

motion [?] [ העונתעעונתמ [?]] … [?] … added to it [ וילעףסונ ], and it is a degree
[?] in every [?] years [ םינש]?[לכב׳⟧ל/א⟦הלעמאוהו — the numeral sort is unread;
see the L4–L5 QA] —
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and it emerges that when the [?] motions are combined [ רבחתהשכיכאצמנו

תועונתה׳]כ/ב[ ], which are [ םהש ] … [?] … the motion of the south [?]
[ םורדהתעונת ], its degree and its motion [ ותעונתוותלעמ ] [?] …

it will be one degree in [?] years [ םינש]?[ומכ׳אהלעמהיהי ] · As I have written
[ יתבתכש ], it has a sphere [ לגלגולשי ] … [?] … the resembling sphere; for the
resembling [sphere] of the sphere of degrees, according to its motion [ לגלג

ותעונתיפכתולעמהלגלגלשהמודהיכהמודה ]
diminishes [?] in its form [ הנומתלטעמתמ ], and the measure of its motion is a

degree [ ׳[אהלעמותעונתרועישכו ]] … [?] … one degree in every year, approxi-
mately [ בוריקבהנשלכב׳אהלעמ ]; but it touches [ עגונאוהלבא ], moving [ עעונתמ ]
·

and its poles, and the equinoctial line and its cutting line [ הושהוקוויבטוקו

ולשךתוחהוקו ]; and it too is known [?] [ עו[דיאוהםגו ]] … [?] … is known from
its centre [ וזכרמ]?[מ ]; and therefore the sphere too [ לגלגםגןכלו ] [?] the form
[ הנומתה ]

as stated above, as in chapter [?] [ ״פכל״נכ [?]]; and the small [?] sphere
[?] is completed [ ןטקה]?[לגלגםלשיו ], between the two small [?] [ ינטק׳בןיב ]
[?] thickness [ יב[וע ]] … [?] … the thickness of the resembling sphere; and
likewise the sphere [ לגלגןכוהמודהלגלגיבוע ] [?] a centre, and this is the carrier
[?] [ אשונהזוזכרמ ]

and small [ הנטקו ]; and in all its quarters it resembles the resembling sphere
[ המודהלגלגלאהמודויתאפלכבו ] … [?] … thus the sphere ⟦boxed word⟧ — its
degree and the measure of its motion, for this [ הזיכותעונתרועישכוותלעמ ]

it moves each day two [?] parts, and in a year [?] one degree [ םוילכבעעונתמ

הלעמ׳]?[הנשוםיקלח׳ב ] … [?] … its resembling sphere, and likewise a carrier,
for it carries [ אשונאוהיכאשונןכוהמודהולגלג ] the [?]

[?] its small sphere, that of the epicycle [ הפקההלשןטקהולגלג ], in which is
fixed [ עובקובש ] [?] … [?] … as I have written; and also what [ המםגויתבתכש ]
— the small sphere of the epicycle [ הפקההלשןטקהלגלגה ]

[?] resembles, in all its quarters, its resembling sphere, and that of its eccentric
sphere [ אצו[יהולגלגלשוהמודהולגלגלאויתאפלכבהמוד ]] … [?] … the eccentric,
from the sphere [?], and the measure of its motion, for what [?] the motions
[ תועונתהמיכותעונתרועישכו ]

three parts each day [ םוילכבםיקלח׳ג ], divided [ קלחתמ ] · its own small
sphere [ ןטקהומצעולגלג ] … [?] … the small one; and it also touches a second
[ היינשדועעגונאוהשםגו ], one [ תחא ], from the sphere [ לגלגמ ]

[?] its eccentric sphere, as stated above, chapter [?] [ פל״נכאצויה]ה[לגלג [?]] ״
Tzedek [Jupiter] has [ ולשיקדצ ] … [?] … a resembling sphere, and [it is] like
it [?] in all its quarters, to the sphere [ לגלגלאויתאפלכב]?[והמודלגלג ] —

the resembling [sphere] of [?] [ לשהמודה [?]], as I have written [?], and the
sphere [ לגלגו ] [?] the eccentric sphere [ אצויהלגלג ]; and it too [ םגו ] … [?] … it
too resembles, in all its quarters, the eccentric sphere of [?], as I have written
[ יתבתכש]?[לשאצוילגלגלויתאפלכבהמודאוהםג ]

L23–L28.
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its degree [ ותלעמ ], and the measure of its motion, for what [?] moves each
[ לכבעעונתמהמיכותעונתרועישכו ] … [?] … each day five parts less a second [ לכב

הינשתוחפםיקלח׳הםוי ] [?], and its small sphere [ ןטקהולגלגו ]
of the epicycle [ הפקההלש ]; and here the resembling [sphere] belonging to

the epicycle sphere of [ לשהפקההלגלגלהמודההנהםג ] … [?] … of, as I have
written [ יתבתכשלש ], its degree [ ותלעמ ], and the measure of its motion, which
is 54 [?] [ ד״נםהשותעונתרועישכו ]

parts each day [ םוילכבםיקלח ] Ma'adim״ [Mars] has [ ולשיםידאמ ] a resembling
sphere [ המודהלגלגו ] … [?] … [it resembles] in all its quarters the resembling
sphere of [ לשהמודהלגלגלויתאפלכב ], as I have written; and its eccentric sphere
[ אצויולגלגו ]

in all its quarters, like the eccentric sphere of [ לשאצוילגלגכויתאפלכב ], as I
have written, its degree [ ותלעמ ], as the measure [ רועישכ ] … [?] … its motion,
which is [?] parts each day [ םיקלח]?[לםוילכבםהשותעונת ], and 27 [?] years [?]
[ תונשז״כו ]

its epicycle sphere [ ותפקהלגלג ] in all its quarters, and like that of
[ לשכוויתאפלכב ], as I have written, its degree [ ותלעמ ] … [?] … as the measure
of its motion, which is 28 [?] parts each day [ לכבםיקל]ח[ח״כאיהשותעונתרועישכ

״]םוי
The resembling [sphere] [ המודה ] — it has a resembling sphere

[ המודהלגלגולשי ], in all its quarters like the sphere of degrees [ ויתאפלכב

תולעמהלגלג]ב/כ[ ], and the measure of its motion is [?] thirds each day [ רועישו

םוילכבתוישלש]?[ותעונת ]

f. 29r

L1–L3.
And it seems to me [ ד״ענלו [?]] that this is as the measure for all the spheres

prior to the sphere of degrees [ תולעמהלגלגלםימדוקהםילגלגהלכלאוהרועישכהזש ],
and its eccentric sphere in all its quarters [ ויתאפלכבאצוילגלגהו ] [?]

like the sphere of degrees [ תולעמהלגלגכ ] … [?] … in the measure of its
motion [ ותעונתרועישכ ]; and there is disagreement on this [ תוקולחמהזבשיו ] [?]

[?] … in one year, which is 365 days and a quarter [ םימיה״סשאיהש׳אהנשב

עיברו ], and it has no [ הלןיאו ] [?]
L4–L7. (A new body opens at L4 after a mid-line (.״
epicycle sphere [ הפקההלגלג ] ״ Nogah [Venus] has a resembling sphere

[ המודהלגלגולשיהגונ ] in all its quarters, like the cavity of the sphere [?] of
Shabtai [Saturn] [ יתבשלש]?[לגלגהללחכ ]; and its second [?] sphere is called
[ ׳קנ׳]ג/ב[הלגלגהו ]

the eccentric sphere, in all its quarters like the eccentric sphere of Shabtai
[ יתבשלשאצוילגלגכ ], except [ יתלוז ] in the measure of its motion, which is 59 [?]
parts [ םיקלח]?ט[״נאיהש ]

[?] … like the motion of the eccentric sphere of Chamah [the Sun]
[ המחלשאצוילגלגתעונתכ ]; and its epicycle sphere in all its quarters like that of
Shabtai [ יתבשלשכויתאפלכבותפקהלגלגו ], except [?] in the measure
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of its motion, which is each day 37 [?] parts [ םיקלח]?ז[״לםוילכבאיהש ] and
[?]; and some say [ א״יו ] that it has three epicycle spheres [ הפקההילגלג׳גולשייכ ]
״ Kochav [Mercury] has

L8–L14.
a resembling sphere in all its quarters, like the cavity of the resembling sphere

of Shabtai [ יתבשלשהמודהלגלגהללחכויתאפלכבהמודהלגלגול ]; and its second [?]
sphere is called the touching [?] [ ה/ע[גונ]ה[׳קנ׳]ג/ב[הלגלגהו ]] … [?] … eccentric,
and the order [ רדסואצוי ]

Its motion is contrary [ תייכפהותעונת ], and it is continuous toward the west
[ ברעמלאתדמתמאיהו ]; and the measure of its motion is 29 [?] parts [ ותעונתרועישו

םיקלח]?ט[״כ ], divided [ ׳יקלחתמ ] [?] in every
day, as the measure of the motion of the eccentric sphere of Chamah

[the Sun] [ המחלשאצוילגלגתעונתרועישכםוי ]; and its third [?] small sphere
[ ןטקה׳]ב/ג[הולגלגו ] lies between the two parts of the thickness of its touching
sphere [ עגונהולגלגיבוע׳יקלח׳בןיב ]

and likewise its eccentric sphere, its carrier sphere, its touching sphere and
its resembling sphere [ המודהועגונהואשונהואצויהולגלגןכו ], in all their quarters,
to the eccentric sphere of Shabtai [ יתבשלשאצויהלגלגלויתאפלכב ], except [ יתלוז ]
in the measure

of its motion, which is each day one degree and 51 [?] parts [ םוילכבאיהש

םיקלח]?א[״נו׳אהלעמ ], divided [ ׳יקלחתמ ]; its resembling sphere, and the fourth
[?] sphere, is called the small sphere [ ןטקלגלג׳קנ׳]ד[הלגלגהוהמודהולגלג ]

of the epicycle, in all its quarters resembling the epicycle sphere of Shabtai
[ יתבשתפקהלגלגלהמודהויתאפלכבהפקההלש ], except [ יתלוז ] in the measure of its
motion, which is each day 3 [?]

degrees and 50 [?] parts and 24 [?] seconds [ תוינש]?ד[״כוםיקלח׳נותולעמ ];
and some say [?] [ א״יו ] that it has three epicycle spheres [ הפקההילגלג׳גולשייכ ]
״ Levanah [the Moon] — it has already been set out above [ ליעל׳]הראב[תנרבכ ],
apart from

L15–L22.
as I have written [ ש״מכ ], that its resembling sphere is called the sphere of the

”straight serpent” [ חירבשחנלגלג׳קנהלשהמודהלגלגיכ ] … [?] … resembling the
sphere of degrees in all its quarters [ ויתאפלכבתולעמהלגלגלהמודה ], except [?]

in its motion, for it moves in the contrary sense [ ךפהלעעונתמיכותעונת ], and
it is [?] of the continuous [ תדמתמהןמאוהו ] … [?] … toward the west [ ברעמל ];
and the measure of its motion is 3 parts each day [ םיקלח׳גםוילכבותעונתרועישו ]

and 11 [?] years approximately [ בוריקבתונשא״יו ] … [?] … it completes [?]
one full revolution [[ ׳אםעפםלשב]וביס ] in 28 [?] years and [?] months and 17
[?] days [ םויז״יוםיש]ל/ד[ח׳]ח/א[והנשח״כ ]

and a half [ יצחו ] [?] 28 [?] years and 20 [?] days [ םוי׳כוהנש]?ח[״כ ]; and this
motion is called the mean motion [?] [ ןוכ]י[תהךלהמ׳קנךלהמההזו ]; its second
sphere is called the touching sphere [ עגונהלגלג׳קנהלשינשלגלג ]
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[?] … eccentric, since its poles and its equinoctial line [ הושהוקוויבטוקיכ ]
are called [?] … [?] … of it, and they incline [?] [ םי]?[ונםהוולש ] from that of
the sphere of degrees [?] to each [?]

its centre lies outside [?] [ אצויוזכרמ ] … [?] … of degrees; and likewise [?]
the order of its motion [[ ותעונתרד]ס ] … [?] … like the motion of its inner [?]
sphere [ הלש]?[ךותהלגלגתעונתכ ], continuous toward the west [ ברעמלתדמתמ ]

and the measure of its motion is each day 1[?] degrees and 50 [?] parts [ רועישו

םיקלח]?[נותולעמ]?[״יםוילכבותעונת ] … [?] … parts, divided [ ׳יקלחתמםיקלח ];
the sphere of degrees, and it shifts a revolution [ בוביסקיתעמותולעמהלגלג ]

L22–L28.
[?] of it, in 8[?] days [ םימי]?[״פכ ] and [?] years and so many parts

[ םיקלחהמכותונש׳]ח/א[ו ]; its third sphere is called the eccentric, the carrier, the
touching [ עגונהאשונהאצויהלגלג׳קנהלש׳גלגלג ]

[?] … that 52 [?] parts are the thickness of its touching sphere already named
[ ׳זנהעגונההלגלגיבוע׳יקלח]?ב[״ניכ ], and in all its quarters [it is] like [?] the
eccentric sphere of Shabtai [ יתבשלשאצויהלגלגל]?[ויתאפלכבו ]

except [ יתלוז ] in the measure of its motion, which is each day 24 [?] degrees
and 22 [?] parts approximately [ בוריקבםיקלח]?ב[״כותולעמ]?ד[״כםוילכבאוהש ],
divided; its sphere

the motion of the epicycle sphere, which resembles the sphere of the ”straight
serpent” [ חירבשחנלגלגלאהמודההפקההלגלגתעונת ] [?] in every quarter of it
[[ הלשהאפ]לכב ]; and the order of its motion is continuous toward the west
[ ברעמלתדמתמותעונתרדסו ]

like it [ והומכ ], except [ יתלוז ] in the measure of its motion, which is each day
13 [?] degrees and 30 [?] parts approximately [ םיקלח]?[לותולעמ]?ג[״יםוילכב

בוריקב ] — of its own motion [ ותעונתמ ]
itself [ ומצע ]; and such is the matter [ ןינעהאוההזכו ] [?] for all the rest

of the epicycle spheres [[ הפקההילגלגראש]ל ], which have two [?] seconds
[ תוינש׳בםהלשיןהש ], and also [?]

their motion follows the order of the diurnal sphere [ ימויה]ם[לגלגרדסכםתעונת ]
for each [?]; it has no inclination [ הייטנולןיא ] [?] other than the inclination of
its sphere [ הלגלגתייטניתלוז ]

f. 29v

L1–L9.
the eccentric, the touching [ עגונהאצויה ]; and also, since its motion is

contrary [ תייכפההתעונתיכםגו ] to [?] the motion of its eccentric sphere
[ אצויההלגלגתעונתמ ], for this one moves westward [?] [ ברעמ]ל[עעונתתוזיכ ]

continuous toward the west [ ברעמלתדמתמ ], and [?] in part of their revolution
[ םתפקהתצקב ] [?]. Shabtai [Saturn] encompasses its sphere in every [?] year
[ 44]?[]הנש]?[לכבולגלגבףיקמיתבש [?] days [ םוי]?ד[״מ ]

Tzedek [Jupiter] in 12 [?] years [ םינשב״יכקדצ ], and also less [?] days
[ םוי]?[לתוחפםג ]; Ma'adim [Mars] [?] [ ם]י[ד]א[מ ] in 18 [?] months [ שדח]?ח[״יב ],
and also 22 [?] years less 3[?] days [ םוי]?ח[״לתוחפםינש]?ב[״כםג ]
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Chamah [the Sun] in 365 days and a quarter [ עיברוםויה״סשכהמח ]; Nogah
[Venus] in 11 [?] months [ םישדח]ב/א[״יכהגונ ] [?] … Kochav [Mercury] in [?]
months [ םישדח]?[כבככ ], which is 24 [?] days [ םוי]?ד[״כאוהש ] for each

[?] Levanah [the Moon] in a month [?] [ שדחכהנבל ], which is 29 [?] days
and 12 [?] hours [ תועשב״יוםוי]?ט[״כאוהש ] and 7[?]3 [?] parts [ םיקלחג״]?[שתו ],
which is 2 [?] days and a half [ הצחמוםימי׳באוהש ]

[?] … above and below [ הטמלוהלעמ ]; and the size of the stars themselves
[ םמצעםיבככהרועישו ]: Shabtai is larger than the globe of the earth by 80 [?] parts
[ םיקלח]?[׳פץראהרודכמלודגיתבש ]

Tzedek [?] parts [ םיקלח]?[״]?[קדצ ], [?] of them two parts and a half
[ יצחוםיקלח׳ב ]; Chamah [?] 10[?] parts [ םיקלח]?[״ק ], and also 1[?][?] [ ״]?[קםג [?]];
Nogah is smaller than the globe

of the earth 13 [?] times and [?] parts [ םיקלח]?[לוםימעפ]?ג[״יץראה ]; Levanah
is smaller than the globe of the earth [?] 30 [?] parts [ םיקלח׳ל ]; Kochav is smaller
than the globe of the earth

[?] parts, and also 3[?] parts [ ״]םיקלח]?ט[״לםגםיקלח]?[מ

יקרפ [?ד]״

L10–L21.
Chapter 14 [?] — on the exposition of the course of the [?] [ הךלהמרואיבכ [?]]

… [?] … to know [?] and the course of the [?] [[ הךלהמותעד]ל [?]], and the rest
of the courses already named [ ׳]ז[נהםיכלהמהראשו ]

[?] … in one manner [?] [[ דחא]ןפו[א]כ ] [?] … [?] … the courses [ םיכלהמה ]
and the variations in them [ םהבשםייונישהו ], which [?] are in each and every

star [ בככובככלכברשא ] [?] … [?] … and also the variation of the courses
[ םיכלהמהיונשםג ] [?]

the course of this star as against its fellow [ וריבחלאהזהבככהךלהמ ] ;׳ and the
point is this [ ןינעהו ]: for behold, had [?] all the spheres [ םילגלגהלכולי]א[הנהיכ ]
had one order of motion [ םתעונתרדסהתיה ]

alike [ הוש ] — in the sense that they all revolved continuously westward [ ןינעכ

ברעמלתדמתמםיבבוסםלכויהש ], or to the contrary [ ךפיהלא ] — and were they also
equal in the measure

of their motion [ םתעונתרועישכ ], in the sense that they all moved an equal
measure [ הושרועישוענענתיםלכשןינעכ ] each day, and the reckoning [?] of their
revolution were equal [ הושםבוביסתאיצמהיהתו ]

and also that they all revolved about one [?] centre alike [ םיבבוסםלכויהישםג

הוש]דח[אזכרמלע ] — [?] all the spheres would be equal, of one course alike [ ויה

הוש׳אךלהמכםיושםילגלגהלכ ]
for them all [ םלכל ], and [?] … [?] … the courses of them all [ םלכיכלהמ ] ·

But now, since they have come to differ [ ונתשנרשאהתעםנמא ]
this [?] in all the variations [ םייונישהלכב ] [?] which are [?] in the order

of their motion [ םתעונתרדסכ ], and not [?] in the measure of their motion
[[ םתעונתרועישכ]?אלו ] — and if [ ם[או ]]
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in the knowledge of their courses [ םכלהמתעידיב ] it is hidden [?] [ תמלענ ],
since there is no sphere whose course resembles its fellow's [ ׳אלגלגךלהמןיאיכ

וריבחלהמודה ]; and therefore [?] [ הזלו ], to know the course of [?]
[?] the sphere [?] [ הלגלג [?]], for this variation [ הזיונישיכ ] [?] this difference

falls [ לפונהזהתופלח]ת[ה ] [?] … [?] … in the whole assembly of the spheres
[[ םילגלגהתוללכ]ב ] [?] together [?], and also in every star

and star [ בככובככלכב ] [?] … [?] … and the variation of the courses
[ םיכלהמיונישו ]; for it has already been set out in the previous chapter
[ רבעש׳פב׳]ראב[תנרבכיכ ] that there is a star comprising three [?]

L22–L28.
spheres differing in all the variations already named [ לכבםיפלחתמםילגלג

׳זנהםייונישה ]; and there is a star possessed of three spheres [ םילגלג׳גלעבבככשיו ];
and the fewest of them all [ םלכבשתוחפהו ]

— which is Shemesh [the Sun] [?] [ שמשהאוהש ] — has two spheres
[ םילגלג׳בולשי ], differing [ םינתשמ ] … [?] … and differing in their conditions
[ םינינעבםיפלחתמו ]; and this [?] is the rule of one variation [?] [ איונישק]ח[הזהו [?]]

comprising several variations [ םייונישהמכללוכ ]; and there is yet one further
variation [ דחאיוניששידוע ] [?] … in one manner [ דחאןפואכ ], and it is the matter
of the inclination of the inclining spheres [ םיטונהםילגלגהתייטנןינעאוהו ]

one from another [ הזמהז ], for perhaps [?] they differ [ ות]ונ[ישילואיכ ] in
the order of their motion [ םתעונתרדסכ ] … [?] … and in the measure of their
motion and their course [ םכלהמוםתעונתרועישכו ]; now [?] there is a variation

between them [ םהיניב ], in the matter of the latitude that lies between them
[ םהיניברשאבחורהןינעכ ], for [?] … [?] … the inclination of the sphere carries
the star [?] [ בככהרתוילגלגהתייטנ ] [?] to the south, or [ ואםורדל ]

to the north [ ןופצל ], like the rest of the stars [ םיבככהראשןינעכ ], or in the
matter of the equinoctial line [ הו[שהוקןינעכוא ]] … and the equinoctial [ הושהו ]
of the halving of the degrees [?] [ תולעמהתוצחלש ]; and accordingly [ ךכיפלו ] [?]

we [ ונא ]; and we shall begin [?] to reckon the course of each and every
sphere [ לגלגולגלגלכךלהמבושחלל]י[חתנו ] [?] … [?] above and below [ הטמלו ]
we shall see [ הארנ ] whether [ ם[א ]] they have courses

f. 30r

L1–L8. (The side opens with the word f. 29v's catchword predicted — see the
seam note below — and runs on in the comparison of the bodies' motions.)

equal [ םיוש ] in [?] their motion toward one side, reckoned together, and not
[ אלודחיבשחנ׳אדצלםתעונת]?[ב ]; and there are among them ones that differ,
according to the order [?] [ רד]?ס[כםיפלחתמםהבשיו ]

their motion [ םתעונת ], since this one revolves toward this side while that one
turns it the opposite way [ ךפהלובבסמהזוהזדצלבבוסהזשןויכ ], so as to [?] the
lesser motion [ תוחפהךלהמהתו]?[ל ]

the motion of the [?] [ הךלהמ [?]], and we take [ חקנו ] … [?] … the motions
of the spheres in each and every star [ בככובככבשםילגלגהיכלהמ ]
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[?] … and we shall know [ עדנו ] … [?] … the motion of all the stars
[ םיבככהלכךלהמ ] … [?] … that we may join [?] the parts [ םיקלחמה]?[רבחנש ]
[?]

of the sphere of this star against the motion of its fellow [ הזהבככהלגלגלש

וריבחךלהמל ], and we shall know [ עדנו ] … [?] … whether they are equal or not
[ ואלואםיושםה ] … [?]

and consider [?] the matter of the interval between the one and the other
[ הזלהזןיבשבחרמהןינעבןנו]כ/ב[תהו ] … [?] … the two stars will not stand at one
equal degree [?] [ הוש׳א]ה[לעמבםיבככהינשויהיאל ], and we take [ חקנו ]

also the inclination of the spheres, as has beenmentioned [ ׳זנכםילגלגהתייטנםג ];
and here we find [?] that their motion [ םתעונתשאצמנהנהו ] … [?] … the
difference of the motions [ םיכלהמהיוניש ] … [?] … the difference [ יונישה ]

which follows always [ דימתךשמנה ] from the order of the motion, or the
measure of the inclination [?] [ הייטנהרועישואהעונתהרדסמ ] … [?] … a matter
[already] set out [ ראובמןינע ]

L9–L21. (From L15 the lines shorten sharply: two drawings are set into the
left half of the writing block and the prose runs only in the right half beside
them. That is layout, not damage — the drawings occupy exactly the space the
short lines vacate.)

for every difference that follows always [ ךשמנהיונישהלכל ] from the cause of
the going-out of the centre [ זכרמהתאיציתביסמ ] … [?] … and we shall set out
the matter [ ןינעראתנו ]

the difference that arises from the eccentric sphere of Shemesh [the Sun]
[ שמשהלשזכרמאצויהלגלגהןמשישיונישה ] … [?] … to the sphere of degrees
[ תולעמהלגלגלא ] … [?] … their centres equal [[?] םיושםזכרמ ]

and from this you may infer for all the rest [ ראשהלכלשיקתהזמו ], and so
from the rest of the stars [ םיבככהראשמןכ ] … [?] … to the sphere of degrees
[ תולעמהלגלגלא ], as the quarters [?] of the spheres [ םילגלגהית]א[פכ ], which in
all [ לכבש ]

star [ בככ ] … [?] … from the [?] sphere of Shemesh [ שמשהלש]?[הלגלגהןמ ]
… [?] … to the eccentric sphere [ אצויהלגלגלא ] · already, earlier [ םדוקרבכ ] [?]

for the centre of the eccentric does not [incline?] to any side [ אצויהזכרמיכ

דצםושלה]ג/ט[ונוניא ]; as to their motion, it is aligned on the equinoctial line
of the [sphere of] degrees [ תולעמהלשהושהוקבןווכמאוהםתעונתל ], and when
[ רשאכו ]

[?] … the two spheres lie one within the other [ הזךותבהזםילגלגה׳ב ], and
[?] their centres [ םתוזכרמ ] are equal [ םיוש ] · and behold, the body [ בככהנהו ]

of Shemesh is fixed on the equinoctial line of the inner sphere [ עובקשמשה

ימינפהלגלגלשהושהוקב ]
and the twelve constellations [?] and stars [ םיבכוכותול]ע/ז[מב״יו ], as the

equinoctial line of the sphere [ לגלגהושהוקכ ]
of the outer degrees [ ןוציחהתולעמה ]; and the body of Shemesh [ שמשהבככו ]

… [?]
[?] … the middle line, which is at the centre [ עצמאבשיעצמאהוק ]
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the breadth of the degrees, and the sphere of degrees [ תולעמהלגלגותולעמהבחור ]
because of the great slowness of its motion [ וכלהמרוחיאבורל ], that which

moves [ עעונתמה ] is [?]
[?] … the motion [ העונתה ], and it is not called ”moving” [ תעעונתמ׳קנוניאו ]
L22–L28. (L22 is short — the gold wheel still occupies the left half of the

writing block at that height; from L23 down the lines run full width again.
The side ends at L28, with the catchword beneath and roughly the lower 45%
of the leaf blank.)

[?] … as we explained [ ונראיבשומכ ] … [?] … for the principle is fixed
[ עובקרקיעיכ ]

twelve [?] degrees — it is the diurnal sphere [ ימויהלגלגהאוהתולעמ]?[ב״י ],
and by them we [?] … [?] … for this is like a sphere [?] [ לגלגומכאוההזיכ ]

the [sphere of] degrees is fixed and enduring, and does not move at all
[ ללכעעונתמוניאוםייקועובקתולעמה ]; and the body of Shemesh, being embedded
in the sphere [ לגלגבעוקתותויהכשמשהבככו ]

the eccentric [ אצויה ] turns about, and the star lies within the equinoctial line
of the [sphere of] degrees [ תולעמהלשהושהוקךותבכוכהולגלגתמ ]; and it began
[ ליחתהו ] [?] from the point of the head of Aries [ הלטשאר]תדו[קנמ ]

and [?] 365 days and a quarter [ עיברוםימיה״סש ], until it came back [ רזחשדע ]
… [?] … to the point of the head of Aries as at the outset [ הליחתבכהלטשאר׳קנל ];
and we have already explained [ ונראיברבכו ]

[?] … that every sphere, small and great, is divided [ לודגוןטקלגלגלכיכ

קלחתמאוה ] into 4 [?] quarters [ םיעיבר׳]ר/ד[ל — see QA; pass 1 committed ,ד
the second witness withholds it] and 12 parts [ םיקלחב״יו ] and 360 [?] degrees
[ תולעמ׳]ם/ס[שו — see QA; the second witness settles this as ס״ש = 360 on a
leaf-local ם/ס discriminator], and these are subdivided [ םיקלחנו ]

and into seconds and thirds and so on [ ׳וכותוישלשותוינשו ], throughout the
division of the said sphere of degrees [ ״]?[]׳זנהתולעמהלגלגתוקלחתהלכב And
now, according to the sphere of Shemesh [ שמשהלגלגיפלהנהו ]

Diagram. A wheel drawn wholly in gold, set into the lower left of the
writing block. No red and no blue anywhere in this drawing. Stroke by stroke,
as drawn: an outer circle; a second, smaller circle concentric with it, at roughly
two-thirds its radius; a vertical diameter running from the top of the outer circle
through the common centre to its foot; and a horizontal diameter running
the full width of the outer circle through the same centre. Five small gold
ring-nodes are drawn on those lines — one at the centre, and one at each of the
four points where a diameter crosses the inner circle (top, foot, left, right). The
diameters run on past the inner circle to the outer circle, but no node is drawn
where they meet it. There is no shading, no hatching and no arrowhead. The
labels are in black ink in the body hand, at roughly half the body size; several
are set radially and must be read turned.

Labels read:
• (none of this plate's labels is settled — see the census below)
Labels not read, by position, with sort-counts:
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• above the outer circle, horizontal, centred over the vertical diameter: 6
sorts — a closed round first sort, then ,ו then two broad sorts, then ,י then
a closed final sort. Impressions םיככוס and םיבכוכה each fit part of the run
and neither fits all of it. Not read.

• inside, upper right quadrant, beside the top node: 3 sorts, impression צחמ .
Not read.

• inside, on the horizontal beside the left node: 3 sorts, impression צחמ .
Not read.

• inside, immediately right of the centre node, above the horizontal: 4
sorts, impression ישאר or ׳טשאר . Not read.

• inside, immediately right of the centre node, below the horizontal: 3
sorts, impression צחמ . Not read.

• inside, beside the foot node: 3 sorts, impression צחמ . Not read.
• lower left, set radially along the inner circle: two tokens, of 4 and 3 sorts,
impressions יצחמ and צחמ . Not read.

• lower left, set radially along the outer circle: two tokens, both 3 sorts,
impression צחמ each. Not read.

• outside the outer circle at the far left, set vertically: 2 sorts, impression הז .
Not read.

• outside the inner circle at the right, on the horizontal, set vertically and
joined to the figure by a short black leader rule: 4 or 5 sorts, impression

ןווכמ . Not read. (This is the black rule and vertical word noted at L19
above.)

Diagram. A small figure standing to the left of the gold wheel, with clear
blank paper between them — a second, separate drawing, not part of the first.
Colours actually present: red-orange and blue only; no gold. Stroke by stroke,
as drawn: an outer circle in red-orange; inside it a smaller circle in blue — and
the blue circle is not concentric with the red, standing about 55 units to the left
and 30 up of the red centre, so that the two rings run close together on the left
and wide apart on the right. Within the blue circle, two solid blue dots side by
side on a horizontal. As drawn, the left dot falls at the centre of the blue circle
and the right dot falls at the centre of the red circle — that is a measurement
taken off the leaf, not an interpretation. There are no diameters, no radii, no
nodes and no labels of any kind on this drawing.

f. 30v

L1–L9. (From L4 the lines shorten: the plate on this side is set into the left of
the writing block from about that height, so the prose runs in a narrowing
measure to its right. Layout, not damage.)

It did not go out from among them [ םא [recte: אל ] םכותמאצויהיה —⚠ the
opening word is אל , not םא : opposite sense. Settled on the ink at both the f.
30r catchword and here; see QA. Scope: the FIRST WORD only — the rest
of the clause was not re-read and is not endorsed by that ruling], it would be
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[?] of its sphere [ ולגלגתר]?[קמהיה ]; and it is set within the [?] of the sphere of
degrees, and the [?] [ תר]?[קמותולעמהלגלגתר]?[קמךותבןותנו ]

of the other, within the [?] of the last [ ןורחאהתר]?[קמךותרחאה ]; and all the
degrees of this one and its parts are set opposite this one and its parts, equally
throughout [ לכבהושבויקלחוהזדגנכםינווכמויקלחוהזתולעמלכו ]

the parts of the sphere, as I have drawn it for you in this [?] figure [ יקלח

ההרוצכךליתרייצשומכלגלגה [?]] … [?] … the truth. Now [ התעתמאה ]
that the sphere of Shemesh is eccentric [ זכרמאצויאוהשמשהלגלגש ]; and we

find that in every [?] [ לכביכאצמנ ] … [?]
its centre [ וזכרמ ] … [?] … the one is the greater of the two [ אוה]ןופצ/ןטק[ה

הןמלודגרתוי [?]]
other; for on the [small/northern] side, the greater part of the eccentric

sphere lies within [ ךותןותנאצויהלגלגבור]ןופצ/ןטק[הדצליכרחאה ]
the cavity of the sphere of degrees, while on the side the reverse holds [ ללח

ךפיהלאוהםור]ה/ד[דצלותולעמהלגלג ]
for the lesser part of the eccentric sphere lies within the cavity of the sphere

[ לגלגללחךותןותנאצויהלגלגטועימיכ ]
of degrees, in this manner [ הזכתולעמה ] · … [?] … you will see that, as the

measure [ רועישכיכהארת ]
L9–L22. (L9–L14 are short lines — the plate occupies the left of the writing

block down to about the middle of the side; from L15 the measure opens out to
full width again.)

of degrees, in this manner [ הזכתולעמה ] · And you shall also know [?] that,
as the measure [ רועישכיכ]ק/ע[דתםג ]

[?] … so grows the [?] of the eccentric sphere [ אצויהלגלגתר]?[קמלדג]נ/י[ןכ ]
[?] … small, upon the southern [?] [ ימורדהתר]?[קמלעןטק ], twice themeasure

[ רועישהמםילפכ ]
[?] … a measure of [?] to the degree in its sphere [ ולגלגבהלעמל]?[רועיש ],

and a measure [ רועישו ]
of [?] to the degree [[?] הלעמל ] … [?] … of the eccentric sphere [ אצויהלגלג ];

and we find that when [ תויהביכאצמנו ]
as the [?] of the small [?] of the eccentric sphere, which is in the place of [?]

[ םוקמבאוהשאצויהלגלגןטקתר]?[קמכ [?]]
if the circumference be found in its sphere — by way of example [?], 30

[?] degrees [ תולעמ׳ללשמ]?[ד״עולגלגבאצמנףקיהםא ] out of the degrees of that
sphere, when it has shifted [ קתענרשאכאוההלגלגהתולעממ ]

them toward the degrees, the small [?] of the sphere of degrees [ לאםתוא

תולעמהלגלגןטקתר]?[קמתולעמה ] … [?] … those opposite it are not [numeral:
?] degrees, and the sphere is divided [ לגלגקלחתמתולעמה״⟧ב/כ⟦⟧ק⟦םניאודגנכש

— a three-sort numeral group with gershayim before its last sort, standing
immediately before the unit-noun תולעמ ; the value is NOT read. This pass's
ך״כ / kol kach (”so much”) is refuted on the final sort. ⚠ Sort 1's binding to the

group is firmer at L20 than here — at L16 the flanking gaps do not separate;
this pass's own unread [?] immediately before its ך״כ is this same sort. See QA]
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of degrees; and therefore Shemesh will be distant [ שמשהקחריןכלותולעמה ]
… [?] … it is from the distance [ קחרמהמאוה ] … [?] … the motion, since it is
[?] a great measure [ לודגרועיש]?[אוהשיפלהעונתה ]

in the parts of its sphere; and according to the part [ קלחיפכוולגלגיקלחב ] …
[?] … the parts of the sphere of degrees [ תולעמהלגלגיקלח ] … [?] … and it
goes, and [?] a small measure, and it falls behind, as its motion [ טעומרועיש]?[מו

וכלהמכרחאתנו ]
and when Shemesh revolves in the [?] of the south of its sphere [ שמשהתויהכו

ולגלגםורדתר]?[קמבבבוס ] … [?] … for it is the reverse: it grows distant, or [?]
[ ואקחרי]?[יכךפהלאוה [?]]

the motion — by way of example [ לשמד״עהעונתה ], if [?] [numeral: ?]
degrees [⟦ תולעמה״⟧ב/כ⟦⟧ק — the same three-sort numeral group as at L16, sort
for sort; value NOT read. ך״כ / kol kach refuted on the final sort. Sort 1's
membership in the group is firm here — the gap to the preceding word is wider
than the gap between sort 1 and sort 2. See QA] … [?] … degrees out of
the degrees of its sphere; here, then, [?] 30 [?] degrees [ ׳ל]?[הנהולגלגתולעממ

תולעמ ]
out of the parts of the sphere of degrees [ תולעמהלגלגיקלחמ ] · And we find

that sometimes it grows distant [ קחריםימעפליכאצמנו ] … [?] … the motion of
the eccentric sphere is diminished in it, at its completing [ אצויהלגלגךלהמתוחפי

ומלשבוב ] [?]
against the sphere of degrees, and it is as when it stands in the [ לגלגדגנכ

ןופצ/ןטק[בותויהכאוהותולעמה ]]; and sometimes it adds, when it is in the [?] of
the south [ םורדהתר]?[קמבאוהשכףיסויםימעפלו ], and as [ ומכו ] ·

L23–L28. (The side ends at L28, with the catchword beneath and roughly
the lower half of the leaf blank.)

which we drew above: that we drew out a straight line from the centre
[ זכרמהמרשיוקונאצוהשליעלונרייצש ] … [?] … of the degrees, and it runs on
evenly [ הושבךשמתותולעמה ] … [?] … at the time Shemesh [ שמשהתע ]

and from there it runs on further, evenly, to the end of the degree[s] [ םשמו

תו[לעמההצקדעהושבדועךשמנ ]] … [?] … and it arrived; and at the point where
it came up we marked a letter upon it [ תואוילעונמשרוהלערשאכ׳וקנבועיגהו ]

[?] … and we go back to draw out another straight line from the centre of
the sphere [ לגלגזכרמהמרשירחאוקאיצוהלרוזחנו ] of the eccentric, and extend it
straight opposite it [ רשיבודגנכךשמהואצויה ] … [?] … at the time [ תע ]

of Shemesh; and from there the straight line runs on further to the end [ שמשה

הצקדערשיהדועךשמנםשמו ] … [?] … the part of the degrees, and it arrived; and
the point [[ ׳וקנועיגהותולעמהק]לח ] to one [?] distant from it [ ונממ]?[תחאלא ]

when it came up, and we marked upon it [ וילעונמשרוהלערשאכ ] … [?] …
there is between them [ םהיניבשי ] … [?] … in this [ תאזב ] … [?]

that these [?] spheres have a single centre [ םהל׳אזכרמםילגלגה]?[ש ]: so that
when you draw out a straight line from the centre of both of them, and we
extend it [ ונכישמתוםהינשלשזכרמהןמרשיוקאיצותשכרשא ]
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Diagram. A large wheel set into the left of the writing block. Colours
actually present on this plate: gold and blue. There is no red anywhere on
it. Stroke by stroke, as drawn: a large gold outer circle; inside it a blue circle,
drawn in a broad opaque blue and clearly not concentric — the two rings run
close together on the upper right and stand well apart on the lower left. Across
the whole figure runs a horizontal gold line, extending a short stub past the
gold circle on the left; a vertical gold line runs from the top of the gold circle
to its foot. Four small gold ring-nodes are drawn on the blue circle, where
these two lines cross it: at its top, its foot, its left and its right. Besides the two
straight axes there are at least three further slanting gold lines, forming a fan
whose lines converge on the ring-node at the foot of the blue circle and run
out to the gold rim — one up to the upper right, and two down to the lower
rim. No shading, no hatching, no arrowhead. The labels are black, in the body
hand at roughly half size; most are set radially and must be read turned.

Labels read:
• upper left, set radially along the gold circle: תולעמהלגלג — the sphere of
degrees. Two tokens, לגלג + תולעמה , both separating cleanly.

• upper left, set radially just inside the blue circle: אצויהלגלג — the eccentric
sphere. לגלג separates cleanly; the second token reads אצוי with or without
the article, which I cannot settle.

• immediately below the ring-node at the top of the blue circle, set hori-
zontally: שמש — Shemesh [the Sun]. Three sorts, all separating; whether
the article ה precedes is not resolvable.

Labels not read, by position, with sort-counts:
• above the gold circle, horizontal, centred: two tokens, of 4 and 3 sorts.
Impressions חרזמ (”east”) and הלט / הלע . Not read — see the QA note on
the cardinal pair below.

• below the gold circle, horizontal, centred: two tokens, of 4 and about 6
sorts. Impression of the first is ברעמ (”west”); the second I cannot even
count with confidence. Not read.

• inside the gold rim, upper right: two isolated single sorts with a clear
space between them. First: ,ח ת or .א Second: ב or .כ Construction letters
— not read.

• inside the gold rim, lower centre-right: two isolated single sorts, again
spaced. First: ל or .א Second: ב or .כ Construction letters — not read.

• at the ring-node at the foot of the blue circle: 3 or 4 sorts, impression צחמ

/ זכרמ . Not read.
• inside, lower left, set radially: two tokens, the first of 3 sorts with the
impression לפש (the glossary's nadir/perigee). Not read.

• inside, lower centre, set radially: two tokens, impression זכרמ + one
further token. Not read.

• inside, lower right, set radially near the blue circle's right node: two or
three tokens; one gives an impression of תיצחמ . Not read.
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• outside the gold circle at the far left, set vertically: two tokens, of 3 and 4
sorts. Not read.

f. 31r

L1–L8.
[?] with Shemesh [the Sun], and it will yield for us, up to the halving [?] of

the degrees [[ תולעמה]?[תוצ]ק/ח[דעונלאצותושמשהםע]?[ק]ר/ד ]; and there will
not be there more than one line alone, and not two lines [ ׳אוקקרםשהיהיאלו

םיוק׳באלודבל ]
parts [ םיקלח ] [?] [?] and it has already been set out [ ׳תנרבכו ] [?] that the

principle [ רקיעיכ ] [?] [?] the stars [ םיבככה ] [?] was posited according to their
meeting [ םתשיגפיפכחנוה ]

[?] star [ בככ ] against the sphere of degrees [ תולעמהלגלגדגנכ ], according to the
[?] [ מהיפכ [?]] [?] to it, the degree aligned opposite it [ ודגנכתנווכמההלעמהול ];
and therefore the motion [ ךלהמהןכלו ]

by [?] the motion of Shemesh [ שמשהךלהמי]פ/ש[ל ] [?] the remaining seven
planets [ תכליבככ׳זראש ]: in its diurnal sphere an equal motion is posited [ ולגלגב

הושךלהמחנוהימויה ], since its motion [ וכלהמיכ ]
today is as its motion [?] and as its motion tomorrow [ שמ]ח/א[וכלהמכםויה

רחמלוכלהמכו ]; and this is posited contrary to [?] the mean motion [ ךפהחנוההזו

יעצמ]ח/א[הךלהמ ], since its motion is posited [ וכלהמחנוהיכ ]
by the measure of the parts of its own sphere, and not by the parts of the

degrees of the sphere of degrees [ לגלגתולעמיקלחיפכאלוומצעולגלגיקלחרועישב

תולעמה ], for the whole of its motion [ ולשךלהמהלכל ]
[?] and their motions [?] [ עונתוןי]?[חתמ [?]] according to [?] [ יפכ [?]] the

motion [ ךלהמ ] by the measure of the degrees and parts of the sphere of degrees
[ תולעמהלגלגיקלחותולעמרועישכ ], which is [ אוהש ]

sometimes it falls short of [?] the motion of the star in its own sphere [ םימעפל

ומצעולגלגבבככהךלהמ]?[מתחופ ], and sometimes it adds, by the motion of the
parts of its own sphere [ ומצעולגלגיקלחךלהמכףיסומםימעפלו ]

L9–L21.
Now this posited one is called the true motion [ יתימאהךלהמ׳קנחנוההזהנה ],

for this is the [?] [ מהוהזיכ [?]] [?] to know the [?] and the judgments, as
mentioned [ ׳זנכםיטפשמהותוכ]?[ההתעדל ]; and now [ הנהו ]

the line marked [?] above [ הלעמלםש]?ר[נהוקה ] [?] beneath ׳א is set the true
place of Shemesh [the Sun] [ יתמאהשמשהםוקמחנוה׳אתחת ], and beneath ׳ב is set
its place [ ומוקמחנוה׳בתחתו ]

the true [ יתימאה ]. And [?] that when Shemesh, or a star [?] of the remaining
seven planets [ תכליבככ׳זראשמבככהו]ל/א[שמשהתויהכיכ ], is at any of the places
of their eccentric sphere [ אצויהםלגלגתומוקמלכב ]

there is a difference between their mean motion and their true motion [ שי

יתימאהםכלהמלאיעצמאהםכלהמןיביוניש ] [?] when it stands opposite the point of
the south that is in the [?] [ ׳קנדגנכתויהכ םורה [recte: םורדה ] בש [?] — ⚠ at L12
the word carries FIVE sorts, ,ם-ו-ר-ד-ה counted on the leaf; םורה (the apogee)
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would need four and is refused here. ⚠ This ruling is scoped to L12 ALONE
— the five other םורה on this leaf and on f. 31v are untouched and are NOT
settled by it. See QA]

or opposite the point of the perigee [?] that is in the south [[ ]?[לפש׳קנדגנכו]א

םורדבש ], the two motions [ םיכלהמה׳ב ], the mean and the true [ יתימאהויעצמאה ],
are not [?] [ א…ןיא [?]] [?] posited [ חנוה ] [?]

the motions are there upon one straight line [ רשי׳אוקלעםשםהםיכלהמה ],
and [they are] not [?] inclining [ םי]?[ונםנ]?[ו ] [?] one from the other [ מהז [?]]
[?] than in the other places [ תומוקמראשב ], since [?] [ כיכ [?]]

Shemesh [?] — from them [?] go out two differing lines [ םיפלחתמםיוק׳בםיאצוי ],
one from the centre of the [sphere of] degrees [ תולעמהזכרממ׳א ], and [one? /
not?] from the centre of the eccentric sphere [ אצויהלגלגזכרממ]אל/׳א[ו ]; and
therefore [ ןכלו ]

when Shemesh or the star stands at any of the places of its sphere [ שמשהתויהכ

ולגלגתומוקמלכבבככהוא ], other than at those two points [ ׳קנ׳בםתואביתלוז ] [?]
the motions [?] [ תועונתה]י[פכ ] — then there is [ שיזאהנה ]

a difference between the mean motion and the true motion [ ךלהמןיביוניש

יתימאהךלהמליעצמאה ]; and already [ ר[בכו ]] [?] remember [?] this, and with this
[ הזםעוהז]?[רוכז ] [?] above [ הלעמל ] [?] the [?] mentioned [ זנה [?]]

that we shall write in this [ הזבבותכנש ] [?] [?] and we shall set out [ ראבנו ] [?]
by the measure of [?] [ ורועישכ ] [?] between them [ םה]י[ניבש ] [?] Know that
when it is [ ותויהכיכעד ]

Shemesh opposite [?] [ דגנכשמשה [?]] or [?] the point [?] [ ׳קנה]?[וא [?]] [?]
apogee and perigee [?] [ לפשוםור ] [?] there is no difference between its [?] place
and [ ל[א]?[הומוקמןיבשרפהןיא ]]

the true [ יתימאה ]. But from there onward [?] [ האלהלוםשמלבא ] sometimes
it falls short and [sometimes] [ םימעפ[לורסחםימעפל ]] [?] its motion [?] greater
[ רתיותעונתלו ] [?] when it is at [?] degrees [ תולעמבותויהכ [?]]

[?] which are southern [[?] םיימורדםהש ] [?] the true motion is less
[ תוחפיתימאהךלהמ ] [?] at [?] degrees [ תולעמב [?]] [?]

L22–L28.
then [?] the true motion is greater than the mean [ רתייתימאהךלהמה]ז[א

יעצמאהמ ]. And now, by the measure of the distance from the point of the
apogee [ םורה׳קנמקחר]ה[רועישכהנהו ] [?] the difference is set at [numeral: ?]
[ ׳ב[חנוהיונישה ?]]

parts and [numeral: ?] seconds [ תוינש]?׳ג[וםיקלח ]; and if it moves off [?] ten
degrees [ תולעמרשעקח]ר[תים]א[ו ], the difference will be [numeral: ?] parts and
[numeral: ?] seconds [ תוינש׳]?[וםיקלח]?׳כ[יונישההיהי ], and it goes on adding
[ ףיסוידועו ]

this difference, until the difference reaches [numeral: ?] degrees and parts
[?] [ לחותולעמ]?׳ב[לאיונישהעיגישדעיונישההז [?]], which is the measure of the
[?] of its course, as above [ ל״נכותכלהמ]?[רועישאוהש ] [?]

82 [ ב״פ — sort 2 is a wide C with a base sweeping left, where this hand's ג is
a narrow downstroke whose foot kicks right, so ג״פ = 83 is refused on form; sort
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1 is positively פ by its inward descending tongue. ⚠ The VALUE 82 follows
from this codex's own sort-count rule פ) + a single letter is a gematria; פ + a
two-letter numeral is קרפ ) and not from a fresh reading of the value, and it
carries a live dependency on L24's line-end, which is in dispute between the
two passes and was not resolved. See QA]; and this will be when Shemesh
is at [?] degrees [ תולעמ]?[שמשהתויהכהיהיהזו ] [?] differing [ םיפלחתמ ]; and
afterwards it will go on diminishing [?] [ רסחתוךולהךליכ״חאו ] the difference,
according to [ יפכיונישה ]

the measure of the excess, as mentioned [ ׳]ז[נכןורתיהרועיש ], until it reaches
the first degree [?] [ הנוש]אר[ההלעמכעיגישדע ] [?] from this, that its perigee [?]
was [ ומורלפשהיהשהזןמ ] [?] and they will not differ [?] [ ונתשיאלו ]

the two motions [ םיכלהמה׳ב ]; and afterwards it returns and adds to the
difference [ יונישהףיסויורזוחכ״חאו ], until Shemesh reaches [numeral: ?] degrees
from the south [?] [ םו]?ר[דןמתולעמ]?[לשמשהעיגישדע ] [?]

the difference is set at [numeral: ?] degrees and a half [ תולעמ]?׳ב[חנוהיונישה

יצחו ], and this is the utmost of the difference [ יונישהתילכתוהזו ]; and afterwards
it will go on [?] [ רו]ז/ס[חתוךולהךליכ״חאו ] until it reaches [?] [ יתלבלעיגישדע [?]]

and preserved verbatim in the notes below.]

f. 31v

L1–L8.
Sartan [Cancer] — which is the apogee of Shemesh [the Sun]

[ שמשהםוראוהשןטרס — the leaf's opening word, settled on its own ink:
ס (closed ring with a lower-left tail) · ר · ט · ן (a bare vertical descender). ךלהמ

is refused: there is no ל ascender anywhere in this word. Residual: sort 2 is
this codex's ר/ד pair and no reading here turns on it. See QA] [?] the mean
motion and the true [ יתימאהויעצמאהךלהמ ], as mentioned [ ׳זנכ ]; and in this way
the alternation returns [ ףולחרזוחז״דעו ]

[?] And now I have shown you [ ךיתיארההנהו ] [?] that which preceded, as
above [ ל״נה]ה[תמדקש ], for when Shemesh is at the point of the apogee and the
perigee [ לפשוםורה׳קנבשמשהתויהכיכ ] [?]

Shemesh [[ שמ]שה ] [?] there is no [?] difference [[?] יוניש ] [?] the twomotions
[ םיכלהמ׳ב ] [?] and afterwards [?] there are differences [ םייוניששי ], and not [?]
all [ לכאלו ] [?]

[?] and according as it moves further from the point of the apogee or the
perigee [[?] לפשואםורה׳קנמקח]ר[תי]?[לכ ] [?] the difference grows [ יונישהלדגי ],
until [?] two other points [ תורחא׳קנ׳ב]?[דע ]

[?] since [?] is set [ חנוה]?[יכ ] [?] the utmost magnitude of the differ-
ence [ יונישהלד]ו[גתילכת ], and concerning the differences of the motions
[ םי[כלהמלשםייונישהלעו ]]

of Shemesh: they are [?] its eccentric sphere [ אצויהולגלג]?[םהשמשה ] [?]
to every [?] in the remaining seven planets [ תכליבככ׳זראשב ] [?] and in truth
[ תמאבו ]
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the going-out of their centre [the eccentricity] [ םזכרמתאיצי ] — they have
further motions besides [ תורחאתועונתדועםהלשי ], and they [ םהו ] [?] in them [?]
spheres [ םילגלג ] [?]

Shemesh; and although they have an epicycle sphere, as above [ םהלתויהםעו

ל״נכהפקהלגלג ], according to [ יפכ ] [?] and now, two motions [ םיכלהמ׳בהנהו ]
[?] between [?] Shemesh [[?] שמשה ]

L9–L22.
[?] as in the remaining seven stars [[?] םיבככה׳זראשכ ], and they are the mean

and the true [ יתימאהויעצמאהםהו ] [?] below there is in them some difference
[ יונישתצקםהבשיהטמל ]; and now, since Shemesh [ שמשהיכהנהו ]

it has already been set out that its mean motion is [?] [ יכ׳תנרבכ

מאוהיעצמאהוכלהמ [?]] the star against Shemesh in its eccentric sphere
[ אצויהולגלגבשמשהדגנבככ ] [?] the measure [ רועיש ]

its motion is equal on every single day, as above in chapter [numeral: ?]
[ ג[״יפכל״נכםויוםוילכבהושותעונת ?]]; and when we [?] to know the measure of
this motion from the true motion [ יתימאהךלהממךלהמההזרועישתעדל]?[נשכו ]

it is posited [ חנוה ] [?] our being [ ונתויה ] [?] a straight line going out
[ רשיוקתאיציה ] [?] against Shemesh, to one point [ תחא׳קנלאשמשהדגנ ] [?]

the degrees [ תולעמה ] [?] of the rest of the degrees of [?] [ התולעמראשלש [?]]
[?] above [ הלעמל ], that is, that you reckon the measure of the distance [ ונייהד

קחרמרועיש]ןי[בשחתש ]
the motion of the eccentric sphere [ אצויהלגלגתעונת ] [?] Shemesh, to

[ לאשמשהתע ] [?] one point [ תח[א׳קנ ]]; but in the remaining [numeral: ?]
planets [ תכליבככ]׳ז/׳ו[ראשבלבא ]

[?] that they have an epicycle sphere [ הפקההלגלגםהלשיש ]; and now they
have two motions [ תועונת׳בםהלשיהנהו ]: one, the motion of the eccentric
sphere [ אצויהלגלגךלהמתעונת׳א ]

and now, the motion of the star in its epicycle sphere [ לגלגבבככהתעונתהנהו

ותפקה ]; and since that is so, it is impossible to gauge the motion of the eccentric
sphere [ אצויהלגלגךלהמרעשלרשפאיאןכשןויכו ] [?]

a straight line from their centre [ ם[זכרממרשיוק ]] [?] the star itself
[ ומצעבככה׳קנ ] [?] as above [ ל״נכ ] [?] as with Shemesh, for the place of the star
changes [ ומוקמהנתשמבככה…הנהיכשמשכ ]

to the sides, by the motion of its epicycle sphere [ ותפקהלגלגתעונתי״עןידדצל ]
[?] it is posited fixed [ עובקחנוה ] [?] in it; and therefore themotion [ ךלהמהןכלווב ]

the mean, which is not reckoned [ ןיבשחתמוניאשיעצמאה ] for every star among
the stars [ םיבככ]ה[ןמבככלכל ] [?]

that have an epicycle sphere [ הפקההלגלגםהלשיש ], it is posited that [?]
[ תנשחנוה [?]] [?]

the [?] point which is inside the epicycle sphere [ הפקההלגלגךותבש]?[ה׳קנה ],
which is the [?] [ האיהש [?]] [?]

the centre of the epicycle sphere was, on a known day, aligned [ לגלגזכרמ

תנווכמעודיםויבהתיההפקהה ]
L23–L28.
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opposite one [?] point, which is in its eccentric sphere [ ]?[תחא׳קנדגנכ

אצויהולגלגבש ], and according to the [?] [ נהיפכו [?]]
the motion of the centre of the epicycle sphere [ הפקההלגלגזכרמךלהמ ]; and

it moves away [?] from the [?] point [ אה׳קנמקחרתתו [?]]
[?] of the eccentric sphere [[?] אצויהלגלגלש ], that point was the mean

motion [ יעצמאהךלהמ׳קנה]ה[יה ]
of the star; it is posited according to [ יפכחנוהבככהלש ] [?] from the head of

[?] [ הל]ע/ט[שארמ ] [?]
the sphere of degrees [ תולעמהלגלג ]; now that point is its true motion

[ יתימאהוכלהמ׳קנההנה ] [?]
of Shemesh; it is posited by our reckoning the two motions [ ]ד/י[״עחנוהשמשה

םיכלהמהינשבושחנש ] [?]
Diagram. A large wheel set into the left of the writing block; the prose of

L18–L28 runs on in a narrow strip to its right.
Colours actually present on this plate: gold, red-orange AND blue — all

three. That is a combination none of the three drawings on the previous leaf
shows: one there was pure gold, one red-orange and blue with no gold, one
gold and blue with no red. This codex's figures do not share a palette, and this
plate was described on its own evidence.

Stroke by stroke, as drawn. A large gold outer circle. Inside it a blue circle,
drawn in a broad opaque blue and clearly not concentric with the gold — the
two run close together at the upper left and stand well apart at the bottom
and lower right. Well inside the blue, in the upper middle, a small red-orange
circle of roughly a quarter the blue circle's diameter, drawn in a broad opaque
red-orange. A horizontal gold line runs right across the figure at about the
height of the gold circle's centre, from rim to rim. Two gold ring-nodes —
small open annuli — sit on that horizontal line, close together and both to the
left of the gold circle's centre. A third gold ring-node sits at the centre of the
red-orange circle, and a gold line runs from it straight down to the right-hand
of the two nodes on the horizontal. A second gold line descends from the
top of the gold circle to the left-hand node. A further gold line continues
below the horizontal toward the lower left. A small solid gold dot is marked
on the red-orange circle itself, at its upper left. No shading, no hatching, no
arrowhead. The labels are black, in the body hand at roughly half size; most
are set radially and must be read turned.

Labels read:
• inside the gold rim at the upper left, set radially: לגלג + a six-sort token —
the sphere of the [?]. לגלג separates cleanly; the second token does not
(see the QA note on תול]ע/ז[מ below).

• at the left, set radially below the previous: בכוכלשאצויהלגלג — the ec-
centric sphere of בכוכ . All four tokens separate.

• left of the red-orange circle, horizontal, beside the small gold dot marked
on it: בכוכ . Four sorts, all separating.
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• inside the red-orange circle, set radially: ךות — ”interior”. Three sorts;
the first is the ת/ה class and reads ת on the detached left leg.

• below the horizontal line, right-hand node, set radially: זכרמ + a six-sort
token — the centre of the [?]. זכרמ separates cleanly; the second token is
the same תול]ע/ז[מ problem.

• below the horizontal line, left-hand node, set radially: זכרמ + a four-
or-five-sort token, impression אצויה . זכרמ read; the second token not
read.

• outside the gold circle at the lower right, horizontal: ימורדה — ”the
southern”. Six sorts, all separating; the adjacent ד and ר are the Tier-1
pair and here they differ visibly from one another on the leaf, the first
squared and the second shouldered.

Labels not read, by position, with sort-counts:
• above the gold circle, horizontal, centred: one token of three sorts,
impression הלט / הלע / הלעמ . Not read — this is the same recurring group
that stands unread at L23, L25 and L26 of the prose on this side.

• inside the gold rim, upper right, set radially: two separate runs, the first of
two tokens (about 4 and 5 sorts), the second of two tokens (about 4 and 4
sorts). Both open with an impression of לגלג . Not read. No counterpart
to ימורדה — no ינופצה — was found anywhere on the plate.

f. 32r

L1–L8.
[?] of its own, and the motion of its diurnal sphere; and you will understand

[?] more [ רתוי]ם/ה[תעשןיבתוימויהולגלגךלהמוולשה]?[הה ] [?] below [ ןמקל ] [?]
we wrote [ ונבתכ ], and to know the motion [ ךלהמהתעדלו ]

the true [motion] of the seven stars we named [ ונרמאשםיבככה׳זלשיתימאה ]
— every one that has an epicycle sphere [ הפקהלגלגםהלשישלכ ] — is posited by
the joining of their [?] motion [ אהםכלהמרוביחי״עחנוה [?]]

of its diurnal sphere together with the motion of its epicycle sphere, which is
called [ ׳קנהותפקהלגלגךלהמםעימויה]ו/ה[לגלגלש ] [?] in the expression [[ ןושל]כ/ב ]
[?] [?], and how much more [ רתויהמכו ], as [?] wrote [ תכש״מכ [?]] ⁚

טקרפ [?ו]״ — Chapter 15[?]15

on the correction of the true motion of Shemesh [the Sun] and the remaining
stars [[ םיבככהראשושמשהלשיתימאהךלהמןוקית]כ/ב ] [?] for this is the correction
[[ ןוקיתההזיכ]?זאו/אלו ]

[?] [ ק/ד[עהנה ]] in the expression [?] [[ לעמתנמןושל]כ/ב [?]] [?] Shemesh
[ שמשה ] [?] that we set out for you [ ךלונראבנש ] [?] that we will set out [ ראבנש ]

[?] to you how many [?] there are in the motions [ םיכלהמבשיש]?[המכךל ]
[?] [?] which is called [ ׳קנה ] [?] is posited: the motion [?] before us
[ ונלחכונהךלהמחנוה ] [?] the zenith [ םורה ] [?] the mean motion [ יעצמאהךלהמ ]

15 ו״ט = 15 — second witness, refusing ז״ט on a measured head-bar test; see QA
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the third: themotion of the epicycle of Shemesh [the Sun] [ שמשהלוגעמךלהמ׳גה ]
· the ⟦fourth⟧: the equation of the ⟦epicycle/anomaly⟧ [ לולס/לוגע⟦מתנמ׳⟧ד⟦ה ⟧]
the fifth: the true motion [ יתימאהךלהמ׳הה ], and this ⟦in particular?⟧
[ דוחי⟦בהזו ?⟧] · the ⟦first/sixth⟧: the motion [ ךלהמ׳⟧ו/א⟦ה ]

[?] before us [ חכונה ] [?] [?] [?] its meaning; for I have already informed
you, as in chapter [14?] [ ד[״יפכךיתעדוהרבכיכושוריפ ?]], that every single sphere
[ לגלגולגלגלכש ]

‘ slots standwhere the ink does. 2× crops requested at (2450,1720)–(3900,1830)
and **(1050,1850)–(2600,1960) **.]

L9–L21.
there, that the upper sphere of Shemesh [the Sun] is called the sphere of de-

grees [ תול[עמהלגלג׳קנשמשהלשןוילעהלגלגהיכםש ]] [?] divided upon the sphere of
degrees into twelve parts [ םיקלחב״ילתולעמהלגלגלעקלחתמ ], called [?] [ ן]?[׳קנה ];
by way of example, when they are twelve degrees [ תולעמב״יםהשכלשמךרדכ ],
and each part into thirds [ תוישלש[לקלחלכבו ?]]

degrees, and each degree into [sixty?] parts, and each part into [sixty?]
seconds, and each second into [sixty?] thirds [ םיקלח׳]פ/ס[להלעמלכבותולעמ

תוישלש׳]פ/ס[להינשלכבותוינש׳]פ/ס[לקלחלכבו ]; and so [?] I have informed you
[ ךיתעדוה]?[ןכו ]

[?] for it is posited [[?] חנוהיכ ] [?] to the sphere of degrees [ תולעמהלגלגל ] [?]
I have informed you [?] [ ב״יתכ/ב״יפכ[ךיתעדוה ?]] that in the sphere of

[?] there are two points [ ׳קנ׳ב]?[הלגלגבשייכ ]. The first is the point [?]
[ ׳קנאיה׳אה׳קנה [?]] [ ןטק / ןופצ ?] of the epicycle sphere [ הפקההלגלגהלש ], and the
point

is called the apogee of Shemesh [ שמשהםור׳קנ ], and the second [?] opposite
it [ ודגנכ]?[׳בהו ] [?] of the epicycle sphere [ הפקההלגלגהלש ], and is called [?]
the apogee of Shemesh [ שמשהםור]?לפש[׳קנו ] [?]

is called the apogee that is in the sphere of [?] [ הלגלגבשםור׳קנ [?]], and is
called the point opposite Shemesh [ שמשהחכונ׳קנ ]; and therefore the motion of
the sphere of [?] is called [ ׳קנ]?[הלגלגךלהמןכלו ] [?] the motion of the opposite
point [ חכונהךלהמ ]

for it is the [mean?] point in the sphere of [?] [ לגלגב]?תייעצמא[ה׳קנאיהיכ

[?]] [?] the motion of the sphere of [?] [ הלגלגךלהמתעונת [?]]; and here is the
beginning [ תלחתההנהו ] —

the reckoning of its [?] motion [ ולש]?[הךלהמהןובשח ] [?] [?] always, from
the moment it stood beneath the point of [?] [ לש׳קנהתחתהתיהשעגרהןמדימת

[?]]
the point opposite Shemesh, aligned against [?] [ דגנכתנווכמשמשהחכונ [?]]

[?] and the apogees of the remaining stars [[?] םיבככהראשימורו ]
each one is called [?]; so its true place [ יתימאהומוקמןכ]?[ה׳קנ׳אלכ ] [?]

the beginning of the reckoning of its motion [ וכלהמןובשחתלחתה ] [?] for the
motion [ ךלהמיכ ]

of the opposite point is the whole measure of the motion of the [apogee?]
point that is in the sphere of [?] [ הלגלגבשםור]ק/ה[׳קנתעונתרועישל״כחכונה [?]], the
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epicycle, from its place onward [ ךליאוומוקממהפקהה ] · the second: the motion
[ ךלהמה׳בה ]

the mean is the measure of the motion of the diurnal sphere of [?] Shemesh,
as above, as in chapter [14?] [ שמשה]?[הלשימויהלגלגתעונתרועישאוהיעצמאה

ד[״יפכל״נכ ?]] · the third: the motion of [?] [ מךלהמ׳גה [?]]
of Shemesh, its meaning [?] for after [?] [ שרחאליכ]?[הושוריפשמשה [?]] [?]

the stars of the three spheres of Shemesh [?] [[?] שמשהלגלג׳גלשםיבככה [?]]
L22–L28.
[?] the stars moving downward, like the motion of the sphere of [ םיבככה

הלגלגתעונתהמכהטמל]ב/ע[עונתמ [?]] [?] of degrees [ תולעמה ] [?] to know [ תעד[ל ?]]
the reckoning of the motion of the opposite point [ חכונהךלהמןובשח ]

from the mean motion, since [?] [ ןויכ[שיפליעצמאהךלהממ ?]] [?] the opposite
point [ חכונה ], the motion downward like it [ והומכהטמלהעונתה ] [?] the motion
was not [?] [ ךלהמ]?[תנאל ]

the mean; and it did not change from the motion of the opposite point
[ חכונהךלהממהנתשנאלויעצמאה ] [?] the motion that it added to it, further
[ רתויוילעףיסוהשךלהמה ] [?] [?] that was hidden [ םלענש ]

the motion of the opposite point from the mean motion; and what remains
in the mean motion [ יעצמאהךלהמבראשנשהמויעצמאהךלהממחכונהךלהמ ] · after
this, the reason for it [?] [ ההזםעטהרחא [?]]

here is what we wrote, to know [?]; and this is called the motion of the [?]
of Shemesh [ שמשה]?[מךלהמ׳קנ]?[תעדלונבתכשהנה ] · the fourth: the portion
of the [?] of Shemesh, and this is the matter [ ןינעאוהושמשה]?[מתנמ׳דה ]

of the difference set out above, as in chapter [14?] [ ד[״יפכהלעמל׳תנשיונישה ?]],
that there is likewise the mean motion [ יעצמאהךלהמןכשיש ] · the fifth: the true
motion, and this is [?] already [ רבכיפלהזויתימאהךלהמ׳הה ]

the going-out of the centre, as [?] there [ םשומכזכרמהתאיצי ] [?] for [?] this
difference is only up to the measure of [two?] degrees [ אלאוניאהזהיונישה]?[יכ

תולעמ׳]ג/ב[רועישדע ]

f. 32v

L1–L8.
and a part, like the measure of [ מרועישכקלחו [?]] [?] [?] [?] for when Shemesh

[the Sun] stands opposite the point of the opposite, or the perigee [ תויהביכ

לפשואחכונה׳קנדגנכשמשה ]
the apogee to the [perigee?]: between the two points there are [one hundred

and eighty?] degrees [ תולעמ׳]ס/פ[ק׳קנ׳בןיבשי]?לפש[לםורה ], which are [?] the
sphere [ לגלגה]?[םהש ]; there will be no [difference/equality?] at all between
the two motions [ םיכלהמה׳בןיביו]ו/נ[ישםוש]?היהי[אל ]

the mean and the true; and there is no [benefit?] in the reckoning [ יעצמאה

ןובשח]?תלע[ות]?[לןיאויתימאהו ] [?] but in the remaining places there is a
difference [[ יוניששיתומוקמהראשבלב]א ], and [?] to add [ ףיסוהל]?[לו ]
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and they have already established a table [ חולונק]ה/ת[רבכו ] [?] to know
the [measure?] of the differences [ םייונישה]?רועיש[תעדל ] [?] the table of the
equation of the anomaly [ לולסמהתנמחול ] [?] below [ ןמקל ]

[?] for the equation of the anomaly is what [ שהמאוהלולסמהתנמיכ [?]] [?] to
add or to subtract from the mean motion [ יעצמאהךלהמלעעורגלואףיסוהל ] —

[?] the differences [ םייונישה ] [ ןטק ?] [?] between the mean and [?] the
true [ יתימאה]?[ליעצמאהןיב ] · and after we take the equation of the anomaly
[ לולסמהתנמחקנשרחאו ] [?]

not [?] [?] upon them, and upon themeanmotion itself [ ומצעיעצמאהךלהמהלעו ];
and [?] this will be the reckoning of the true motion [ יתימאהךלהמהןובשחהיהי ]

and now [ התעו ] [?] [?] [?] the equation of the [anomaly?] [ לולס[מהתנמ ?]];
here, after you have [reckoned?] the reckoning of the motion of the anomaly
[ לולסמהךלהמןובשח]?תבשח[שרחאהנה ]

L9–L21.
[?] and take [?] the mean motion, after [?] we took from it the motion of

the opposite point [ חכונהךלהמונממונ]?[שרחאיעצמאהךלהמ ] [?] how much [ המכ ]
its reckoning came to; and here, by way of example, its reckoning was ten

degrees [ תולעמרשעונובשחהיהלשמךרד׳פלהנהוונובשחהלע ] — [do not / but] take
its written equation [[ הבותכהותנמחקת]אלא/אל ]

[?] the degrees, as mentioned; and here it was [two/twenty?] parts [ תולעמה

םיקלח׳]כ/ב[היההנהו׳זנכ ] [?] and subtract them from the mean motion itself
[ ומצעיעצמאהךלהמהןמ]?םערג[תו ], and [then/not] it will be [ היהי]זא/אל[ו ]

the true motion. And in this way you shall proceed, until [ ךרדכויתימאהךלהמ

דעהשעתהז ] [?] the reckoning of the anomaly is one hundred and eighty[?]
degrees [ תולעמ]ס/פ[״קלולסמהןובשחהיהירשא ] [?]

the measure of half the sphere [ לגלגהיצחרועיש ]; and [then/not], [if?] the
reckoning is one hundred and eighty[?] degrees [ ןובשחההיהי]?םא[]זא/אל[ו

תולעמ]ס/פ[״ק ], you need not know its equation, for it has none [ תעדל]?ך[לןיא

ולןיאיכותנמ ]
there is no equation; rather, the mean place is itself the true, as mentioned

[ ׳]ז[נכיתימאהומצעאוהיעצמאהםוקמהאלאהנמ ]. And if the anomaly [exceeds?]
more than one hundred and eighty[?] [ ס/פ[״קמרתוילולסמה]?ףיסוי[םאו ]]

degrees, do not take the equation [written?] for them [ הנמהחקתאלתולעמ

םהל]?הבותכ[ה ], and do not [subtract it?] but add it to the mean motion [ אלו

יעצמאהךלהמהלעהנפיסותאלא]?הנערגת[ ]; and [then?] [ אל/זא[ו ?]]
its motion will be the true one; and so you shall proceed until [ וכלהמהיהי

דעהשעת]ך/ן[כויתימאה ] [?] the reckoning of the anomaly is [three hundred and
sixty?] degrees [ תולעמ]פ/ס[״שלולסמהןובשחהיהירשא ] [?]

the measure of the whole sphere [ לגלגהלכרועיש ]; and [then/not], [if?] the
reckoning of the anomaly is [three hundred and sixty?] degrees [ ]זא/אל[ו

תולעמ]פ/ס[״שלולסמהןובשחהיהי]?םא[ ], it has no equation at all, but the mean
[ יעצמאהאלאללכהנמולןיא ]
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is the true. And in this way [?] we wrote [?] [ תכש]?[כו·יתימאהאוה [?]] [?]
take the base date [ רקיעהחקנ ] [?] on [?] the sanctification of the new month
[[?] שדחהשודק ]

and you will find [?] [?] for it [?] upon this base date [ רקיעההזלע ], as posited
[?], and begin your reckoning from [ ןמךנובשחליחתתו ]

the base date [?]; and this is its meaning [ וניינעהזו ] · here [?] [?] that the true
place of Shemesh be at the beginning of the sign of [?] [ יתימאהשמשהםוקמתויהל

לזמתליחתכ [?]]
twenty-[four?] days, to know [?] [?] thousand and [?] [ ]?[מתעדלםוי]?ד[״כ

קתתוםיפלא׳]?[ [?]] [?] which is [?] seventeen degrees [ תולעמז״י׳שאוהש ] [?] the
[small?] [ ןטק[ה ?]] [?] for [ יכ ]

L22–L28.
the mean motion of Shemesh at such a time [ וזכתעלשמשהלשיעצמאהךלהמ ]

[?] one hundred and five[?] degrees, thirty-[seven?] parts, twenty-five[?]
seconds [ תוינשה״כםיקלח]ס/ז[״לתולעמה״ק ], and the reckoning of

themotion of the opposite point at such a time [ וזכתעלחכונהךלהמ ] — [eighty-
six?], forty-five[?], twenty-three[?] [ ג״כה״מ]?ו[״פ ]. Now subtract the opposite
from the mean, and there remains [ ראשייעצמאהןמחכונהערגתהתע ] eighteen[?],
fifty-one[?], two[?] [ ׳[בא״נח״י ?]]

[?] another [ רחא ]; and here, this [?] [ הזהנהו ] [?] [small?] [[ ןטק ?]] the anomaly
of [?] [ הלולסמ [?]] of Shemesh [ שמשה ]. Now take the equation of the anomaly
already mentioned [ ׳זנהלולסמהתנמחקתהתע ]; and here

the reckoning of the anomaly was [?] degrees [ תולעמ׳]?[כהיהלולסמהןובשח ]
[?] and here its equation was [thirty-one?] parts [ םיקלחא]״[להתיהותנמהנהו ];
and since the reckoning of

this anomaly is less than one hundred and eighty[?] degrees [ הזהלולסמה

תולעמ]ס/פ[״קמתוחפאוה ], [?] do not add its equation [?] upon them, from the
motion of [ ךלהמןמ]ו/ם[הילע]?[מלותנמףיסותאל ]

the mean itself, which is [?] [?] twenty-five[?] [ ]?[קאוהשומצעיעצמאה

ה״כ]?[ל ]; and there remains [ ראשיו ] one hundred and four[?], fifty-nine[?],
twenty-five[?] [ ה״כט״נד״ק ]; and [this is?] the true motion at the time
[ תעליתימאהךלהמה]?והז[ו ]

this; and a further rule [ רחאללכדועו·תאזה ]: that wherever you have in hand
a number of parts or seconds [ תוינשואםיקלחרפסמךדיבויהישםוקמלכביכ ] [?] you
shall reckon [ בושתת ]

f. 33r

L1–L5.
[?] [?] at all [ ללכ ] for [ יכ ] [?] [?] a degree [ הלעמ ] [?] [?] [?] and not the

reckoning of Shemesh [the Sun], and not in the manner of [ שמשהןובשח]?כ[אלו

ןינעכאלו ] ·
[?] the parts will be more than a degree [ ׳לעמרתויםיקלחהויהי ] [?] [?] [?] [?]

and they will be [ ויהיםהלו ]
[?] [?] will be more than a degree [ ׳לעמרתויויהי ] [?] [?] a part [ קלח ] [?]
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a degree [ ׳לעמ ] [?] [?] at all [ ללכ ], and in this way you will understand
[ ןיבתהזכו ] [?] [?]

this, according to [?] [?] [ לעהז [?] [?]], by the reckoning of the parts
[ םיקלחהןובשחכ ], or [?] seconds [ תוינש]?[וא ], by the reckoning of the [?] of
Shemesh [the Sun] [ שמשהלול]?מ[הןובשחכ ], for [?] [ יכ [?]]

L6–L14.
[?] 18[?], 22[?], 2[?] [[?] ׳בב״כח״י ], and its motion [ ותעונתו ] [?] per day,

degrees [ תולעמםויל ]. It has already been explained in chapter [?] [ פכ׳תנרבכו [?]]
that the motion of the resembling sphere of Shemesh [the Sun] [ לגלגךלהמיכ

שמשהלשהמודה ]
[?] the motion of the [?] [ ה]ע/ג[ונהךלהמ ] [?] [?] — this is the measure of its

motion each day [ םוילכבוכלהמרועישהז ]: it is [?] thirds [ תוישילש׳]?[אוה ] [?] its
eccentric sphere, which is called [ ׳רקנהאצויהולגלג ]

the motion of the [?] [ הךלהמ [?]]: the measure of its motion each day
[ םוילכבוכלהמרועיש ] is [?] parts [[?] םיקלח׳ ], [?] seconds [[?] תוינש׳ ]. And you
will find that the eccentric sphere revolves the whole [ בבסיאצויהלגלגיכאצמתו

לכ ]
[?] degrees of the sphere [[?] לגלגהתולעמ ] in [?] days and a quarter

[ עיברוםימיה״]ם/ס[שכ ]; and the resembling sphere does not [?] [ אלהמודהלגלגלו [?]]
[?] [?] [?]

[?] [?] · And it has already been explained [ ׳תנרבכהנהו ] that two degrees
[ ת[ולעמ׳ביכ ]]

and a part [ קלחו ]; they are the measure of the utmost [ תיל]ב/כ[תרועישםה ] cor-
rection of Shemesh [the Sun] [ שמשהןוקית ] [?] [?] [?] of its motion [[?] וכלהמתיל ],
and it will be [ אהתו ] [?] the equation of the [?] named above [ ל״נהלול]?[מהתנמ ]

[?] Shemesh [the Sun] [[ שמש]כ/ב ] [?] all the stars that [?] [ שםיבככלכ [?]] have
two eccentrics [ זכרמ]?י[אצוי׳בםהלשי ]: the first is their eccentric sphere [ ׳]?א[ה

םהלשאצויהלגלגאוה ], and the second is [ אוה׳בהו ]
their resembling sphere, which is called the sphere that equalizes the motion

[ ךלהמההוש]ת/ה[לגלג׳קנהםהלשהמודהלגלג ] — for it too goes out from the centre
of the degrees [ תולעמהזכרמאצויאוהםגיכ ]. And according to the measure
[ רועישכהנהו ]

that there is [ שיש ] [?] [?] the degrees [ תולעמה ] [?] [?] the eccentric sphere
[ אצויהלגלג ] — so there is [ שיןכ ] [?] the eccentric sphere [ אצויהלגלג ] [?] a centre
of motion [ העונתזכרמ ] ⸺

L15–L25.
the motion [ ךלהמה ]; and therefore in every star [ בככלכבןכלו ] [?] [?] [?] [?]

to reckon the two [?] of the eccentricity [[ זכרמתאיצילש]?[ה׳בבשח]?ל ], and it
will be [ היהיו ]

its measure is double the measure of the centre of the eccentric sphere [ ורועיש

אצויהלגלגזכרמרועיש]מ/כ[םילפכ ] [?] Chamah [the Sun] [[?] המחכ ], which has
only one eccentric centre [ דבל׳אאלאאצויזכרמולןיאש ]
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For every star there is no [?] to double the distance [ לופכל]?[לןיאבככלכל

קחרמה ], since [ ׳יפל ] it does not have two centres [ זכרמ]?י[נשולןיאש [?]] — be-
tween the centre of the motion of the [?] [ ךלהמההעונתזכרמןיב ] and the centre
of [ זכרמל ]

the degrees [ תולעמה ]. · And now let us set out the matter of the remain-
ing [?] stars [ םיבככ׳]ז/ו[הראשןינעראבנהתעו ], apart from Shemesh [the Sun]
[ שמשהןמץוח ], which have an epicycle sphere [ הפקההלגלגםהלשירשא ]

And [?] we correct the mean motion so that it be true [ ךלהמהןקתנז״]ש/ע[ו

יתימאתויהליעצמאה ] [?] [?] Chamah [the Sun] [ המחכ ], which has no epicycle
sphere [ הפקההלגלגולןיאש ], and it will be [ ׳יהו ] ⸺

its correction in another way, as stated above, as in this chapter [ ןפוא]כ/ב[ונוקית

הז׳פכל״נהרחא ] · And let us set out the matter of the sphere [ לג[לגהןינעראבנו ?]]
[?] Levanah [the Moon] [ הנבלה ] and the motion [ העונתו ] [?] for the rest of the
stars [ םיבככהראשל ] ⸺

and like the motion [ ךלהמכו ] [?] [?] the motions of its spheres [ וילגלגיכלהמ ]
[?] [?] · And it has been explained above in chapter [?] [ פבליעל׳תנהנהו [?]] that
the motion [ ךלהמהיכ ] ⸺

the true [motion] is the place at which it stands aligned in the sphere of the
degrees [ תולעמהלגלגבןווכמאוהרשאםוקמהאוהיתימאה ], over against the centre
[ זכרמדגנכ ] [?] [?] or the star [ בככהוא ]

[?] and not over against the centre of the epicycle sphere [[ זכרמדגנכ]?אלו

הפקההלגלג ] — that is to say [[ ל״]ז/ר ], the sphere [ לגלגהיכ ] [?] the eccentric sphere
revolves and drives [ עינמובבוסאצויהלגלג ] [?] the epicycle sphere [ הפקההלגלג ]

fixed within it [ ובעובקה ], and the measure of how far the eccentric sphere
has moved [ אצויהלגלגהעעונתההמכרועישו ] [?] [?] which by its motion revolves
that sphere too [ לגלגותואםגבבוסותעונת]כ/ב[רשא ] ⸺

the epicycle sphere along with it [ ומעהפקהה ] [?] a straight line [ רשיוק ] [?]
the centre of the epicycle sphere [ הפקההלגלגזכרמ ] [?] the eccentric sphere
[ אצויהלגלג ] and it is pressed [ קחדנו ] [?]

L26–L28.
a part of the motion [ העונתמקלח ] [?] the centre [ זכרמה ] as far as the [?]

[ הדע [?]], since it has no epicycle sphere [ הפקהלגלגהלןיאש׳יפל ] [?] [?] which
has [ הלשיש ]

the epicycle sphere [ הפקההלגלג ] [?] to us [ ונל ] [?] like the centre of its own
epicycle sphere [ התפקהלגלגזכרמכ ] [?] [?] the star [ בכוכה ] [?] the motion of the
eccentric sphere [ אצויהלגלגהךלהמ ], and what [?] [ שהמו [?]]

the mean motion of the [?] [ הלשיעצמאהךלהמ [?]] and the rest of the stars
[ םיבככהראשו ]; there is further [ שידוע ] [?] [?] another motion [ רחאךלהמ ] [?] the
revolution of the epicycle sphere within it [ ובהפקההלגלגבוביס ] ⸺

f. 33v

L1–L8.
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[?] to reckon [ רעשל ] [?] its revolution turns the motion of the eccen-
tric [ אצויהתעונתתאבבסמובוביס ] along with it [ ומע ] [?] one need not reckon
[[ רעשל]?ךירצ[]?אלו ] how many parts [ םיקלחהמכ ] [?]

the epicycle sphere [ הפקהה ] [?] moves the eccentric [ אצויהתאעעונת ], and
therefore [ ןכלו ] [?] a straight line [ רשיוק ] [?] the centre of the eccentric of its
epicycle sphere [ התפקהלגלג]ל[שאצויהתאזכרמ ], and it is [?] [ קח]ר/ד[נו ]

how many parts of motion it has moved [ ךלההעונתמםיקלחהמכ ], and this is
called the equation of the [?] [ התנמ׳קנהזו [?]] [?] which is the motion of the
centre of the eccentric itself, in the sphere [ לגלגבומצעאצויהתאזכרמךלהמאוהש ]
⸺

its epicycle sphere [ התפקה ] [?] the motion of the centre of the epicycle sphere
[ הפקההלגלגזכרמךלהמ ] [?] its eccentric sphere [ אצויהולגלג ]; and it will be called
the mean motion [ יעצמאהךלהמ׳קנ׳יהו ], and in this way [ הזכו ] [?] [?]

[?] [ רוחבה — the sorts run ה ב ח ו ;ר no sense is proposed] know that one must
first observe the motion of the [?] [ הךלהמהליחתתוארל]?ךירצ[יכ׳עד [?]] [?] the
mean [motion] of the centre of the epicycle sphere [ הפקההלגלגזכרמלשיעצמאה ],
how great its measure is [ ורועישהמכ ]

By way of example [ לשמךרד ]: that the centre of the epicycle sphere
[ הפקההלגלגזכרמהיהשהז ] [?] [?] all the degrees [ תולעמלכ ] from its ec-
centric sphere [ אצויה]?[לגלגמ ], and the order of the motion of the sphere
[ לגלגךלהמרד]?ס[ו ]

the eccentric [ אצויה ] [?] degrees [[?] תולעמ׳ ] from its epicycle sphere
[ התפקהלגלגמ ], for this [ הזיכ ] ⸺

the motion is called the equation of the [?] [ התנמ׳קנךלהמה [?]], as mentioned
[ ׳זנכ ], and [?] this motion [ הזהךלהמה ] [?] is always and forever the opposite of
the motion mentioned [ ׳זנהךלהמהךפהםלועלדימתאוה ] ⸺

L9–L21.
the mean [ יעצמאה ]. The scholars of astronomy have already estimated [ רבכו

הנו]ב/כ[תה׳ימכחורעיש ] [?] [?] this motion, and to correct it [ ונקתלוהזהךלהמכ ];
for when the centre of the sphere [ ל[גלגזכרמתויהביכ ]] ⸺

its epicycle sphere [ התפקה ] from the point of the zenith [ םורה׳וקנמ ] [?] its
epicycle sphere [ התפקהלגלג ], for [?] [ יכ [?]]

[?] it was [?] 10 degrees [ תולעמ׳י]?[היה ] and degrees of the epicycle
sphere [ הפקההלגלגתולעמו ] [?] will be divided over the whole motion
[ העונתהלכלתקלחתמהיהת ] — a measure of [?] [ ׳]?[רועיש ]

the beginning of themotion of the equation of the [?] [ ויהתנמךלהמתלחתה [?]],
as is known [ עדונכ ] [?] [?] it is the reverse of the mean motion
[ יעצמאהךלהמךפהלאוה ], for this is always [ םלועלהזיכ ]

parts; the eccentric sphere is divided [ אצויהלגלגקלחתמםיקלח ], and since the
equation of the [?] [ התנמשןויכו [?]] [?] one must know the measure of the
motion [[ ךלהמהרועישתאתעדל]?ךירצ ], for as long as [ ןמזלכיכ ]

and this above [ הלעמלהזו ]; and it turns out that this drives that one back
[ הזתארוחאלריזחמהזאצמנו ] [?] degrees, which are [?] the measure of half the
sphere [ לגלגהיצחרועיש]?[םהשתולעמ ]; and if so [ כ״א ] [?] [?]
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that the motion of the equation of Levanah [theMoon] is less than [?] degrees
[ תולעמ]?[מתוחפאוההנבלהתנמךלהמש ] [?] its epicycle sphere; and therefore one
must know the equation of Levanah [ הנבלהתנמתעדל]?ךירצ[ןכלוהתפקהלגלג ]
⸺

standing at a degree closer to the degree [ הלעמל]ה[בורקרתויהלעמבתדמוע ],
and you will find [ אצמתו ] [?] less [?] parts, and you shall take the measure of
the true motion [ יתימאהךלהמהרועישחקתוםיקלח׳]?[תוחפ ]

the mean motion [ יעצמאהךלהמ ]; and if so, its measure will be [?] degrees
[ תולעמ׳]?ל[ורועישהיהיכ״א ] [?] and if the degree of the eccentric was more than
[?] degrees [ תולעמ]?[מרתויהתיה]?אצוי[התלעמםאו ] ⸺

(interlinear: ךלהמ [?)]
for this is the place of the true [?] in the sphere of the degrees [ םוקמוהזיכ

תולעמהלגלגביתימאה]?[ה ] · [?] more than the mean motion of the centre of the
epicycle sphere [ הפקההלגלגזכרמלשיעצמאהךלהממרתוי ]

and it turns out that the centre of the [?] is closer to the [?] than [ זכרמשאצמנו

רתוי]?[הלאבורק]?[התא ] [?] the mean [ יעצמאה ], and they will be [?] degrees
and [?] parts [ םיקלח׳]?[ותולעמ׳]?[ויהיו ]; and this is the place [ םוקמאוההזו ]

And if so, one must add the equation of the eccentric to the mean motion
[ יעצמאהךלהמלעאצויהתנמףיסוהל]?ךירצ[כ״או ] [?] the cause of the divergence
of the true motion from the mean [ יעצמאהןמיתימאהךלהמיונישתבס ], which [?]
[[?]ש]

the true [?] in the sphere of the degrees [ תולעמהלגלגביתימאה]?[ה ]; and this
has been explained above [ ליעל׳תנהזו ] [?] [?] the equation of the eccentric,
and therefore its correction is to know the equation of the eccentric [ אצויהתנמ

אצויהתנמתעדלאוהונוקיתןכלו ] ·
[?] it is for the sake of the motion of the epicycle sphere, which is

called [ אר[קנההפקההלגלגךלהמתביסלאוה ?]] [?] [?] and to add or to
subtract [ עורגלואףיסוהלו ], and the mean motion according to the [?]
[ היפכיעצמאהךלהמו [?]]

[Margin: [?] — two marks in a non-body ink; recorded, not read]
L22–L28.
and to add or to subtract [ עורגלואףיסוהלו ]; and the mean motion according

to the [?] [ היפכיעצמאהךלהמו [?]] the lower one named [ ׳זנהןותחתה ] — and if it
is more than [?] degrees, or less [ תוחפואתולעמף״]?ק[מרתויאוהםאו ]

and what the mean motion of the [?] will be, in degrees [ יעצמאהךלהמהיהיהמו

תולעמ]כ/ב[]?[הלש ] ⁚

ז״טקרפ — Chapter 16[?]

After we have explained the two [?] — the mean and the true motions — which
are found for every [ לכלאצמנרשאיתימאהויעצמאהםיכלהמה]?[ה׳בונראיבשרחא ]
⸺

star [?] of the planets [ תכליבכוכ]?[בככ ] [?] and what the correction of every
star is [ בככלכלשםנוקיתאוההמו ] [?] we shall set out [ ראבנ ]
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F. 33ᴠ — ᴏᴜᴛᴇR (RIGHᴛ) ᴍᴀRGIN BᴀNᴅ

now the manner of the meeting of the two stars [ םיבככהינשתשיגפןפואהתע ]
[?] [?] and we shall take the two luminaries, Chamah [the Sun] and Levanah
[the Moon] [ הנבלוהמחתורואמה׳ב]ח[קנו ], for [?] [ יכ [?]] ⸺

the principal [?] [ הרקיע [?]] [?] as in the matter of the molados [ תודלומהןינעכ ]
and for the new moons [ םישדחישא]?ר[לו ], according to what [?] is written
[ בותכ]?[שהמיפכ ] [?] there is [ שי ]

it has two aspects [ תוניחב׳בהל ]: [?] as the mean motion [ יעצמאהךלהמכ ], and
[?] as [?] [ מכ [?]] [?] the true motion [ יתימאהךלהמ ]; and if [?] the true molad
precedes it [ יתימאהדלומונומדק]?הז[םאו ]

f. 33v — outer (right) margin band

f. 34r

[Margin: ד"ל — the folio numeral, in the outer (left) margin of the recto, in the
display size of the running header.]

F. 34R, ᴌINᴇS 1–9 (Hᴇᴀᴅ BᴀNᴅ)

[?] … for the sphere [?] rises [?] … the sphere of Levanah [the Moon] is
[within?] the sphere of Chamah [the Sun], and above [?] … for the sphere
of the ha-m[z/ʿ]alos [ תול]ע/ז[מהלגלג — either ha-mazalos, the constellations, or
ha-ma'alos, the degrees] revolves upon [?] … both of them [?] … Chamah;
and the sphere of Chamah revolves upon the sphere of Levanah [?] … for
Shemesh [the Sun] itself is fixed [?] in the equinoctial line of the diurnal sphere,
and [?] Shemesh is aligned and set opposite the equinoctial line that divides at
the middle [?] … the equinoctial line of the sphere ha-k[t]nah [ הנטקהלגלג [?]
— see the QA note] and upon the epicycle sphere [?] … fixed in the equinoctial
line of the diurnal sphere, and the equinoctial line of [?] … the degrees, a
measure of [numeral: ?] degrees, [?] to know [?], and its motion [?] held back
[?] opposite the breadth of the motion of the [?] [L8 ends תעונתבחורדגנכ , L9
opens תול]ע/ז[מה ] … [?] to be [?] the circuit [?] … and Shemesh, [?] and [?].
And now, the motion —

F. 34R, ᴌINᴇS 10–22 (ᴍIᴅᴅᴌᴇ BᴀNᴅ)

The mean motion of Shemesh is the measure of the motion of the revolution
of the diurnal sphere; and the mean motion of Yare'ach [the Moon] [?] is the
measure of the motion of the revolution of the diurnal sphere [?] [numeral:
?]. The rest of their [?] spheres revolve from the west [?] … to the motion;
but the course of [?] the circuit, which is the measure of [?] the motion of the
revolution of the sphere ha-k[t]nah [?], revolving [?] …

and when Shemesh and Yare'ach [?] together, [?] aligned one [against?] the
other [?] at a single point [?] — by way of example, that Shemesh and Yare'ach
should stand at one point [?] … and this is the time of the molad of Levanah
[the Moon]; and in the language of the scholars of astronomy [?] … and the
explanation of the expression molad is this: it is known [?] that Shemesh is the
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one that gives light [?], since it [?] has no light of its own — but if it strikes
upon it [?] … for all the light of Yare'ach is drawn to it from Shemesh.

And now: Shemesh and Yare'ach are like two round globes, the one
[within?] the other, and the globe of Shemesh is larger than the globe of
Yare'ach [?] … giving light. And it has been demonstrated in the science
of proof that when there are two globes set one opposite the other, and the
one receives its light from its fellow, it does not illuminate in it more than the
measure of half the globe — the half that faces it; and everything that stands
farther from it [?] … aligned opposite its face. It follows that [?] … [?] the
globe of Shemesh [?] … the earth; for at the outset the first quarter of the
sphere [?]

F. 34R, ᴌINᴇS 22–28 (Fᴏᴏᴛ BᴀNᴅ)

the earth; for at the outset the first quarter of the sphere [?] … the globe of
Shemesh [?] … the lower [part], beneath the globe [?], and [?] the hour of [?]
… the molad [?] the first of the month, and the light [?] … its lower part, the
one that is visible to the inhabitants of the earth [?] … it is above and is not
seen; and from that moment onward [?] … begins to withdraw from beside
it [?] … the motion; and behold, [?] the motion [?] — as [?] … [numeral: ?]
[numeral: ?], for this is the excess of Chamah [?] … the month, [?] and from
then on it gives light; so [?] … to the inhabitants of the earth. This is why it
is called molad; for [?] … little by little, and from then on none of the light
of the circuit [?] to the inhabitants of the earth [?] … and it goes on growing
until the circuit stands at the beginning of [?] the second quarter of the sphere,
after [numeral: ?] days. And if there is, of the part —

f. 34v

F. 34ᴠ, BᴏᴅY (ᴌINᴇS 1–14)

great between them. And if not, it gives light in this way — as to the half of it
that faces us always, and in this there is no change whatever.

At no time [?] to the inhabitants of the earth. When it stands in the second
quarter, there is not revealed to them of the light of the circuit anything except
[?] … in the fourth [?] when [?], and we draw out one line, straight, running
from Shemesh [the Sun] to Yare'ach [the Moon] [?]; and it lights up those parts
of it that face it. But to the inhabitants of the earth [?] there is not revealed a
quarter of the lit globe of Yare'ach [?] … and afterwards, in another [numeral:
?] days, once again the whole [?] … the second quarter, as far as [?] the third
quarter, which we spoke of [?] … and now Levanah [the Moon] at fourteen
days: it has drawn away from Shemesh [?] — the measure of half the sphere
[?] — Shemesh at the utmost distance; and it stood aligned opposite it in every
[?] … another [?] of the sphere. And if it lights the half of it that is toward
[?] … toward its face, then with that half it is revealed in its entirety to the
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inhabitants of the earth [?] like the globe of Yare'ach that we spoke of [?]; and
in another [numeral: ?] days it turns back to draw near to it.

a measure like this [?], one sphere only — the distance between them; and if
[?] it turns back and withdraws by a quarter of it, and the first quarter alone
[?] … it is the sphere. To the inhabitants of the earth [?] like the globe of
Yare'ach [?] which we spoke of [?], at the beginning of the fourth quarter.
And afterwards, in another [numeral: ?] days — which are the completion of
[numeral: ?] days of the month — Levanah turns back to draw near and to
cleave [?] … the lower sphere [?] beneath one point [?], as at the beginning of
the month; and it returns, hidden from all the inhabitants of the earth. And in
this way [ ז״דעו ] it goes round again and again, from molad to molad, as at the
first, every single month.

F. 34ᴠ — ᴛHᴇ ᴅRᴀᴡINGS

Diagram, the right-hand of the two drawings on the leaf. A large circle drawn
in gold, with a black label running along its upper-left quadrant. Astride the
top of that circle — its centre sitting on the circumference, so that the great
circle's arc crosses it as a chord — stands a second gold circle; the letter alef is
written inside it above the chord, and the word Shemesh inside it below the
chord. Within the great circle a smaller gold circle is drawn concentrically,
itself carrying a black label along its upper-left; astride the top of that circle sits
a small gold circle whose lower half is filled solid blue, with Yare'ach written
in black immediately above it. At the centre of the whole figure is a gold circle
containing the word Eretz (the earth). A straight gold line runs down the
vertical axis from the apex circle, through the small blue-bottomed circle and
the central circle, and on to the foot of the great circle. Two further gold lines
run obliquely from the apex circle down and to the right, meeting a small gold
circle set on the inner circle in the lower right, whose right-hand portion is
filled blue. Low on the vertical axis, a third small gold circle with its lower half
filled blue sits astride the lower inner arc, with a gold line continuing from it to
the foot of the great circle. Four single letters mark points on the great circle:
alef at the top (inside the apex circle), bet at the right-hand extremity, gimel
just below the lowest point, and at the left-hand extremity a fourth letter — see
the note below.

• א (top, inside the apex circle, above the chord)
• שמש (top, inside the apex circle, below the chord)
• חרי (immediately above the small blue-bottomed circle on the inner circle)
• ץרא (inside the central circle)
• ב (right-hand extremity of the great circle)
• ג (immediately below the lowest point of the great circle)
• ד (left-hand extremity of the great circle) — [recte: [ד against this pass's
ה [?], which is superseded and preserved verbatim in the QA notes below.
A plain :ד a horizontal top bar with a small left serif and ONE leg
descending from the bar's right end. See the QA note
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• הלגלג [?] שמש (running with the arc, upper-left of the great circle) — ”the
sphere of Shemesh”, if the article sort is ה

• חרילגלג (running with the arc, upper-left of the inner circle) — ”the
sphere of Yare'ach”

Diagram, the left-hand of the two drawings on the leaf. A large gold circle.
Astride its apex sits a smaller gold circle, crossed by the great circle's arc as a
chord, with the letter bet written in black immediately above it. Down the
vertical axis below the apex circle stand two further gold circles, each with
a small gold quatrefoil rosette drawn at its centre and a horizontal gold line
through that centre: first a middle-sized circle, then a larger one. A long
horizontal gold line runs across the lower part of the construction, and a row
of small gold circles sits on it, each divided into quadrants by that line and by a
short vertical. Reading from the left: a circle labelled Shemesh in black above
it; then a circle labelled Yare'ach; then a larger circle; then a further circle; and
at the right-hand end a circle with the letter gimel written in black above it,
standing at the right-hand extremity of the great circle. Along the arcs in the
lower part of the construction, black labels are written to follow the curve. No
colour but gold is used, and no half-circle is filled.

• ב (immediately above the apex circle)
• ג (above the circle at the right-hand extremity of the great circle)
• שמש (above the first small circle on the horizontal line, at the far left)
• חרי (above the second small circle on the horizontal line)
• לגלג [?] הנבלה (running with an arc in the lower left) — first and third
words read; the middle word, three or four sorts, NOT read

• לגלג [?] [ה] תחת [?] (running with a lower arc) — first word read, middle
word NOT read, last word partly read

• [not read] a two-word group set at an angle below the horizontal line,
left of centre: the lower word four sorts + three sorts, the upper word
three or four sorts

• [not read] a two-word group set at an angle below the horizontal line, at
centre: six or seven sorts in all

f. 35r

[Margin: הל — the folio numeral, in the outer (left) margin of the recto, at head
level, in the display size of the running header.]

F. 35R, ᴌINᴇS 1–5 (Hᴇᴀᴅ BᴀNᴅ)

And we find that when the moon is directly beneath the sun … at the time
of the molad; that is to say, now … [?] For [numeral: ד"י ] fourteen days it [?]
from beneath it, and it is found opposite it … exactly, [?] the sphere [?] the
other, and this is like the point [?] … [?] and afterward [?], that is to say, that
[?] … like the point of [?] a new [?] — here it stands opposite it [?], and like
the point [?] … and Kochav [Mercury] [?] you know [?] … balanced [?] at
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the time of the molad, which are combined together; and above, it is born and
renewed from below [?] … [?]

F. 35R, ᴌINᴇS 6–15 (ᴜᴘᴘᴇR ᴍIᴅᴅᴌᴇ BᴀNᴅ)

which is the time of the [distance / conjunction?] between them, and [?] …
the explanation [?] of the expression molad — what it means; to explain [?] to
you what it is …

Know that when the moon is in its mean motion of its eccentric sphere —
for that is the mean motion, as stated above — [?] and it meets with the sun in
its [?] mean motion of its eccentric sphere. And it is known that the sun [?] is
itself fixed in the eccentric sphere and has no epicycle sphere [?], whereas the
moon is fixed in her epicycle sphere. And we find that then [?] the centre [?]
opposite the sun itself, aligned with [?] the centre of her epicycle sphere and
not with the centre of [?] … the moon [?] itself: here, then, it is called molad
— [?] the mean molad [?] … [?] then it is called the true molad. [?] … the
matter of the two [?] moladot mentioned above, and they divide into [?] kinds
of moladot. [?] when we draw out a straight line issuing from the centre of —

F. 35R, ᴌINᴇS 16–26 (ᴌᴏᴡᴇR ᴍIᴅᴅᴌᴇ BᴀNᴅ, RᴜNNING ᴀRᴏᴜNᴅ ᴛHᴇ ᴅRᴀᴡING)

— the earth, extending to the centre of her epicycle sphere [?], and it extends
[?] to the centre of the body [?] of the sun; and it is like a thread [?] … [?] the
two motions are made equal, which are the mean motion of the sun and the
mean motion of the eccentric sphere of the moon — but not the motion of the
moon [?] … [?] than the time of the moon [?], and then it is called the mean
molad. [?] … [?] and they fix [?] … [?] and the mean motion of the moon [?]
is called [?] … because it is a [uniform / varying?] motion every day [?] … [?]
if we have established from now on that the motion of the sun together with
the mean [?] motion of the moon is not a uniform motion — for —

F. 35R, ᴌINᴇS 27–28 (Fᴏᴏᴛ BᴀNᴅ)

— sometimes the [mean?] motion of the moon runs ahead, and sometimes it
lags behind; and this is because her epicycle sphere is in motion [?] … [?] and
therefore we must know the mean molad, and afterward we shall explain the
variation that there is —

F. 35R — ᴛHᴇ ᴅRᴀᴡING

Diagram. The drawing is inset into the lower half of the writing block toward
the outer (left) side, and the leaf's lines 15 to 26 are shortened to run around
it. A great circle is drawn in gold. A gold horizontal line runs right across it
as a full diameter, carrying a black word at each end — ma'arav (west) at the
right-hand end, and at the left-hand end a four-sort word whose final letter is
not resolved (see the note below). Concentric with the great circle, and about
six-tenths of its radius, a second gold circle is drawn; a black legend runs along
the inside of its lower arc, and a second black legend runs along the outside of

155



F. 35ᴠ

the great circle's upper-left arc. At the common centre stands a small gold ring,
with the words merkaz ha'aretz — the centre of the earth — written in black
on a radius running down and to the left from it.

Astride the top of the inner circle, so that the inner circle's arc crosses it, sits
a small gold circle drawn as a wheel: a gold ring at its own centre, gold spokes
running out to small gold nodes at its left, right and lowest points, and a further
node where the vertical axis enters it from above. The node at its left is lettered
bet, the node at its right dalet, and immediately below the lowest node stands
gimel.

On the upper arc of the great circle stand three small circles drawn in opaque
blue: a larger one centred on the vertical axis, and a smaller one to either side
of it, all three set so that the great circle's arc passes through them. Each of the
three carries the word Shemesh in black immediately beside it. The middle
blue circle holds a small gold ring at its centre with gold lines radiating from
it. From that ring a straight gold line descends the vertical axis, through the
wheel-circle and on to the central ring and the foot of the great circle. Two
further gold lines descend obliquely — from the left-hand blue circle to the
wheel's bet node, and from the right-hand blue circle to its dalet node — and
continue from those nodes down to the central ring, so that the three lines
meet at the centre of the earth. One further black sort, larger and heavier than
the point-letters, stands on the great circle's upper arc a little to the left of the
vertical axis; it is not read (see the note below).

• שמש (beside the left-hand blue circle on the great circle's upper arc)
• שמש (beside the middle, larger blue circle, on the vertical axis)
• שמש (beside the right-hand blue circle)
• ב (the wheel-circle's left node)
• ד (the wheel-circle's right node)
• ג (immediately below the wheel-circle's lowest node)
• ץראהזכרמ (on a radius running down and left from the central ring)
• שמשלשאצוילגלג (along the outside of the great circle's upper-left arc)
• דאצוילגלג [?] הנבל (along the inside of the inner circle's lower arc)
• ברעמ (right-hand end of the horizontal diameter, above the line)
• רזמ [ק/ח] [?] (left-hand end of the horizontal diameter, above the line)
[Librarian note: 35]

f. 35v

F. 35ᴠ, ᴌINᴇS 1–9

Since [?] the motion of the menas of Levanah [the Moon] [ הנבלהתנמ — the
moon's portion or argument; the second sort is not settled] [?] we make it the
true molad, as we shall explain [?]. And when a straight line issues from the
centre of the earth to the centre of her epicycle sphere — the moon's own —
and on to the centre of the body of the sun, and it is like a [?] … the point
bet: then all the centres stand equal, and the three [?] motions have been made
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equal — which are the mean motion of the eccentric sphere of the moon, and
the motion of the moon's menas, and the mean motion of the sun; and then [?]
it is called the true molad. And when a straight line issues from the centre of
the earth to the centre [?] … and on to the centre of the body of the sun, and
it does not meet [?] the centre of her epicycle sphere [?] … the motion of the
moon's menas and the mean motion of the sun. But [?] they were not made
equal [?] with the mean motion of the eccentric sphere of the moon — and it
is a globe [?] — at the point gimel; and so [?] … it is called the true molad. ״

And now we shall explain [?] how it is right to [?] the knowledge [?] of the
motion of the mean molad, as stated above, and we say [?] —

F. 35ᴠ, ᴌINᴇS 8–22

[?] by way of example [?], that the centres of the sphere of the moon, all three
of them, were aligned at a straight point [?] opposite [?] … and afterward
they began to circle in their motion from the west toward the [east?] … and
we find that [?] the two centres [?] … in every month [?] a measure like the
mean motion of [?], because … in every molad, as is known, [?] the menas of
Levanah, which [?] … for its motion is not equal to their motion, as is known
[?] … the moon aligned opposite them; and there are [?] two kinds of variation,
for … the centre of the moon with the centre of the body [?] of the sun, before
[?] … and sometimes the centre of the [?] of the moon meets the centre of the
[?] … the epicycle with the centre of [?], and therefore [?] … as we wrote
above, and we gave the measures [?] of her epicycle sphere … the southern [?],
the reverse of the motion of the eccentric sphere. And we find that —

F. 35ᴠ, ᴌINᴇS 22–28

for when the moon is at points [?] on her epicycle sphere, which is [?] … alone
[?], the point that is called the menas of Levanah, and the mean motion of [?]
… from [?] the mean centre, and [?] at the centre of the [?] of the moon … at
the place [?] [?] 'א and [?]; and now the two [?] motions of [?] … the centre
of the body [?] of the sun, for the moon was at an earlier [?] point [?] … her
epicycle sphere, and the two moladot were [?] at a single moment [?], and in
every [?] … and always only the west [?], to reach [?] as stated above; for so
[?] —

f. 36r

[Margin: ול — the folio numeral, in the outer (left) margin of the recto at head
level, in the display size of the running header.]
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— its motion [?] … so as to return opposite us [?]. Here the mean molad does
not run ahead of [?] the true one, because … [?] when Shemesh [the Sun]
[?] to the contrary, away from the motion of the [?] … [?] as a lag [?], and
[?] is great; and because [?] … [?] the epicycle sphere of the moon [?] would
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be [?] only the motion of Shemesh [?] … and further, the eccentric sphere of
the [moon?], whose motion is swift … since [?] the epicycle sphere [?] like
the swiftness [?] toward the side of [?] … [?] and it is fixed [?] like the sun —
for the motion of Shemesh is only [numeral: ?] parts each day, whereas the
motion of the eccentric sphere of the [moon?] is 12 degrees and [numeral: ?]
parts, and all that … [?] the centre of the epicycle sphere [?] as far as the centre
[?] … at the time of [?] Shemesh, which in every [?] … the mean molad …
and afterward it is displaced [?] from [?] the epicycle sphere by the motion of
[?] … at the time of Shemesh, and it stands opposite [?] … and afterward [?]
… [?] the eccentric sphere gives the epicycle sphere a motion contrary to the
motion of [?] … opposite [?], and it draws near [?] … at the time [?] that it
was [?] —

F. 36R, ᴌINᴇS 8–22 (ᴜᴘᴘᴇR ᴍIᴅᴅᴌᴇ BᴀNᴅ)

— the eccentric sphere [gives] the epicycle sphere a motion contrary to the
motion of [?] … opposite, and the centre of the moon [?] also draws near …
at the time that it was [?] … [?] the centre of the epicycle sphere, and it draws
near to the centre of Shemesh; and that was [?] the true molad — after … [?]
the mean. And when the moon [?] moved further on, from point [letter: ?] to
point [letter: ?], which is the nadir and the zenith [?] … the centre, at the time
… the moon [?] and the centre of its epicycle sphere stand level on a straight
line as far as [?] … [?] with the centre of Shemesh, and the rest of the molad
did not change [?] … [?] the mean and the true, as stated above, when they
stand at the time of the molad at point [letter: ?] … [?] But when one of the
places … [?] the mean runs ahead of the true, since the centre of the moon [?]
is [?] … [?] and when it begins [?] to move a little [?] from point [letter: ?] to
point ,ב and from point ב to point [letter: ?] — in all … [?] those places the true
runs ahead of the mean, because the moon itself stands at [?] the centre of its
epicycle sphere. And the reason for this is that when the point [?] … [?] there
the true and the mean diverge; but in every [case] where … [?] the places, and
their position relative to one another … [?] when the moon [?] stood at the
centre of its epicycle sphere, which is point … [?] as far as point [letter: ?],
by way of point [letter: ?] … [?] their places, the mean to the true — and the
moon is NOT [?] at the centre of its epicycle sphere … [?] from point ב to
point [letter: ?], and from point [letter: ?] … [?] they, the true to the mean.

And know that the moon [?] does not move away from Shemesh, as it circles
its epicycle sphere, by more than a measure of 35 [?] parts; and that is the limit
of the distance … [?] that it be less than this, but not more … [?] Therefore
the limit of the distance between the two moladot is —

F. 36R, ᴌINᴇS 22–28 (Fᴏᴏᴛ BᴀNᴅ) — ᴛHᴇ ᴄᴌᴏSᴇ ᴏF ᴄHᴀᴘᴛᴇR 16 ᴀNᴅ ᴛHᴇ ᴏᴘᴇNING
ᴏF CHAPTER 17

[?] degrees [?] and parts.
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ב"וטקרפ — Chapter 17

I have already told you, in the chapter that came before, what the molad is
[?] … [?] and we have learned that the sphere of the moon [?] lies within
the sphere of Shemesh. And when the two of them meet … [?] that is to say,
the body [?] of Shemesh itself together with [?] the moon herself, at a single
point — [?] that is the time of the molad, and the conjunction [?]. There is no
[?] change at all [?]. And when she has begun to draw apart [?] from above
Shemesh and to incline to one side of it … [?] she begins [?] to give light little
by little [ טעמרחאטעמ ] as far as her far edge [?] … [?] a measure of half [?] the
sphere, and she will be [?] … [?] like [?] … [numeral: ?] … [?] —

[Catchword: ⟦ת/ח⟧ יל — three sorts. Sort 2 is ל (settled), sort 3 is י (settled —
a short floating tick, about a quarter of a body sort's linear size, not a ב or ,(ק
and sort 1 is narrowed to the roof-and-two-legs class, ח or ,ת deliberately not
chosen. This pass's ק/ב[לח ] is superseded and preserved verbatim below. See
QA.]
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— [?] the light of the moon [?] is renewed from Shemesh, and not [?] at the
time of the [brightness?] … [?] the globe of the earth [?] … [?] all of them [?]
between the time of Shemesh and the time of the moon [?], and she does not
[?] … [?] receives [?] a change of light [?] … [?] and she is darkened, and this
is called the eclipse of the moon [?] — as [?] … [?] they are not [?] set opposite
one another … [?] does not give light [?] … [?] from the darkening [?], as we
shall mention [?] — everything above and below, as stated above. Now there
is room for a question [?] … at the time of the eclipse of the moon; and the
answer is as we explained [?] … [?] the light [?], which is renewed in every
month … [?] above, as in chapter [?] and chapter [?] … [?] because Shemesh
… [?] of the eccentric sphere of Shemesh, when [?] the time of Shemesh …
[?] all of them aligned [?] from Shemesh … [?] in the latitude of [?] [numeral:
?] degrees; but a [small?] line … [?] of the eccentric sphere of the moon [?],
whose epicycle sphere is fixed [?] in it — and likewise [?] of the epicycle sphere,
fixed at the time of —

F. 36ᴠ, ᴌINᴇS 8–22 (ᴜᴘᴘᴇR ᴍIᴅᴅᴌᴇ BᴀNᴅ)

— [?] fixed in it; and likewise the equinoctial line of the epicycle sphere is
fixed at the time [?] … [?] itself. Here, then, it is inclined [?] away from the
equinoctial line of [?] … [?] the latitude of the motion of the [constellations /
degrees?], because the eccentric sphere of the moon [?] … [?] is fixed between
the two poles of the sphere [?], and its own motion [?] … [?] as stated above
[?]. Now, half the equinoctial line of the sphere of the moon [?] … [?] inclines
to the north of the equinoctial line of the [constellations / degrees?], and the
other half [?] … [?] to the south; and the limit of the inclination is [numeral: ?]
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degrees to the north … [?] the line itself, and not from the [?]; and [numeral:
?] degrees to the [south?] of the line [?] … [?] the equinoctial line itself, which
in every [?] the motion, as stated above [?] … [?] And indeed, the more the
two lines draw near one another, the more they move together [?] … [?] the
inclination, its centre after its centre [?], until [?] … [?] they draw near — and
at the eastern point [?] and at the western point [?] — because it does not [?]
… [?] and the two equinoctial lines of the [touching / shining?] sphere of [?]
draw apart … [?] of the moon [?], and of the sphere of the [constellations /
degrees?]; and there is no change in them at all. … [?] and the point of the
[?] of the [touching / shining?] sphere of the moon [?] … [?] the point [?] is
called the head of the [dragon?] or the Teli, and the [western?] point is called
the tail of the Tanin [the dragon] or the Teli — and all the other stars [?] …
[?] the two points [?] … [?] the aforementioned. There the two lines just
mentioned draw apart from one another, and [?] … [?] and they move in the
likeness of a serpent and a dragon [?] … [?] away from Shemesh [?] … [?] and
that separation [?] is called Tanin and Teli.

And here too the resembling sphere … [?] its [?] is [?] in the likeness of the
sphere of the [constellations / degrees?] … [?] and among them it is called the
serpent sphere; and its equinoctial line, and the equinoctial line of … [?] of
the [shining?] sphere, within which [?] move … [?] there is the figure of a
serpent and a dragon, one, with a head and a tail, as stated above; and therefore
… [?] the resembling sphere of the moon [?] is called the serpent sphere …
[?] among them — for when the matter of the Teli is mentioned [?] … [?] by
force of the change of the line of the [?] sphere away from it, and it is found
[?] … [?] for there is no dragon and no Teli at all [?], but only [?] — because
[?] … [?] small spheres [?], the resembling and the [?] —

F. 36ᴠ, ᴌINᴇS 22–28 (Fᴏᴏᴛ BᴀNᴅ)

— for there is no dragon and no Teli at all [?], but only [?] — because [?] …
[?] and within them [?] small spheres, which are the resembling sphere and
the [shining / touching?] sphere … [?] just as we said [?], as in chapter [?].
And know that when the two points [?] came … [?] the aforementioned, the
resembling sphere, and it alters [?] the course of the moon [?] … [?] There
the equinoctial lines of the [shining / touching?] sphere and of the eccentric
sphere of the moon [?] cleave and join together, as stated above.

And let us return to the matter. The serpent sphere [?] of the moon [?] and
the eccentric sphere of Shemesh — neither of the two of them inclines [?] away
from the equinoctial line of the [constellations / degrees?]; but the sphere of the
motion of [?] the moon [?] — its own equinoctial line inclines [?] away from
the equinoctial line of the [constellations / degrees?]. And therefore, when
Shemesh and the moon [?] are aligned together at the time of the molad, and
the two of them stand at a single point —
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[Margin: זל — the folio numeral, in the outer (left) margin of the recto, at the
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[?] they wrote [?] … at point [?] … and this they wrote [?] … [?] aligned
with [?] … this, in a place where there is no [?] … eclipse of Shemesh [the
Sun] at all; and therefore [?] … [?]. And the molad, when she stands beneath
Shemesh, is not [?] an eclipse of Shemesh, because to our eyes [?] … [?] the
earth, since [?] interposes between the one and the other, and [?] … [?] of
its globe, when opposite it [?] … the lower [?] … as mentioned in chapter
[numeral: ?], and [?] … it is [?] the eclipse [?] — [?] it is because the globe
of the earth interposes between Shemesh [?] … [?] at all [?] … the eclipse of
Shemesh [?] … [?] Shemesh, or she [?] … more aligned, in one place other
than [?] … the two points of the Head and the Tail [?] … [?] they are aligned
below, in the manner of [?], they are near [?] —

F. 37R, ᴌINᴇS 8-22 (ᴍIᴅᴅᴌᴇ BᴀNᴅ)

— [?] they are aligned below, in the manner of [?] … and they stand far apart
one from the other. And therefore, whether at the time of the molad or at the
time of the Tail, not one of them is eclipsed, since [?] … [?] Shemesh [?] … it
is not from the [?] of the [?] … [?] the molad; and likewise Shemesh [?] …
[?] the star [?] … if it stands within the Tail and is hidden. For the eclipse of
Shemesh [?] … [?] is not complete at the time of the molad unless [?] the two
of them are aligned at the point of the Head of the Teli, or the two of them at
the point of the Tail of the Teli. And her eclipse is not complete unless [?] …
[?] when Shemesh and she stand opposite one another in exact alignment [?]
… one of them is found at its Head and the other at its Tail, or the reverse.

And so that you may know [?]: it is not [?] that Shemesh [?] … and she
stand at the point of the Head or of the Tail precisely. Rather, when it is within
12 degrees before the Head or after it, and when she is within 12 degrees before
the Tail or after it — and [?] if she is [?] less than this measure — it must be [?]
that she is eclipsed. But if she stands distant from the Head or from the Tail by
12 degrees or more, whether before them or after them, [?] the equinoctial line
[?], she has no eclipse at all. And the closer she draws to the measure [?] …
toward the side of the Head or of the Tail, so the measure of the breadth of the
eclipse grows greater [?] … [?] and [numeral: ?] [?] … For the measure of
the cause of her eclipse we have already explained: it is according to [?] the
globe of the earth, which interposes between Shemesh [?] … [?] the globe of
the earth, and she [?] —

F. 37R, ᴌINᴇS 22-28 (Fᴏᴏᴛ BᴀNᴅ)

— [?] she [?] … when Shemesh stands on one side [?] of the globe of the earth
and she [?] … [?] the earth is drawn beneath [?] … the side of its edge, as we
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shall explain [?] in the place [?] … when Shemesh [?] … [?] the shadow of the
globe is drawn downward, since [?] … [?].

And the scholars of astronomy are divided as to the measure of the length of
the shadow of the globe of the earth — how far it is drawn. For some say [ א"י =

םירמואשי ] that its shadow goes on growing shorter [?] and is cut off [?] … as
far as [?] … times [?] … the sphere of [?], which is on the far side of the globe
of the earth, and [?] … it is hidden; for if the length of the shadow reaches as
far as the sphere of [?] … it is not cut off there. And [?] … a place [?], when it
reaches as far as the globe of [?] — then by the measure of [?] … times, and [?]
… one time [?] by the measure of the diameter of [?] … [?] the globe of [?].
And some say that [?] the shadow of the earth, when it reaches —

f. 37v
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— as far as the globe of [?]. It is by the measure of [numeral: ?] times the
diameter [?] … and the thickness of the globe of [?], which is 84 parts, by the
measure of the diameter of the thickness of the globe of [?] — it is 28 parts.
[?] … and it is because the shadow of the earth [?] … [?] made from [?] …
as Shemesh gives light upon it [?] … [?] and the one [?] … for Shemesh
revolves [?] … [?] opposite the equinoctial line of the [?]; and it is found that
the equinoctial line [?] … [?] the line divides [?] the shadow of the earth [?]
… [?] half of [?], which is [numeral: ?] parts [?] … [?] the equinoctial line, the
line to its north and half of the shadow to the south [?] … [?] when she stands
at a distance of a measure of 12 full degrees from the Head of the Teli or from
its Tail, before them or after them [?] … for it is not certain [?] that [?] shifts
toward the side of the Teli [?] … [?] which is like the equinoctial line of the
[?], [?] … Shemesh [?] shifts from the line toward the side of the [?] —

F. 37ᴠ, ᴌINᴇS 9-22 (ᴍIᴅᴅᴌᴇ BᴀNᴅ)

— a measure of [numeral: ?] parts, [?] … and it is found, from the equinoctial
line of the [?], the [?] … [?] at the middle [?] … of the sphere of [?], which [?]
— since there it stood fixed [?] … [?] the breadth of the shadow of the earth, as
we shall explain, as far as the equinoctial line [?] … [?] the line cuts through
the middle of the breadth [?] … [?] half of it on this side of the line, and half of
it on the other side. And here the premises stand correct [?] … [?] for —

Now, when she stands at a distance of 12 degrees from the Head of the Teli
or from its Tail, then she is now, from the equinoctial line [?] … [?] which
divides at the middle of the breadth of the shadow of the earth — a measure of
[numeral: ?] parts — and as far as the equinoctial line that lies in the eccentric
sphere [?] … [?] the globe of [?], [?] a true diagonal [?], since the measure of
the breadth of the shadow [?] … they are [numeral: ?] times the measure of
the globe of [?]; and behold, it is a breadth of 84 parts, which are [?] 28; and
the half of the breadth is found [?] … [?] the breadth of the shadow that lies
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on the side of [?] is a measure of [numeral: ?] parts. And it is found, from the
equinoctial line of the [?], toward the side of [?] … [?] which is a measure of
one time and a half [?], and it is hidden [?] … [?] its middle, as far as the side
of the globe of [?], and half the breadth of [?] … [?] they are 14 parts from the
shadow, and [numeral: ?] parts from the line [?] … [?] the equinoctial line of
the [?], which is set at the middle [?] … [?] the breadth of the shadow of the
earth as far as the line of the sphere of [?], the eccentric [?] … [?] touching [?]
together with the shadow of the earth, but it is not [?] … [?] the earth; and she
has no eclipse at all, according to [?] whatever it be [?] … [?] of the [?] which
is set toward the Head of the Teli, or —

F. 37ᴠ, ᴌINᴇS 22-28 (Fᴏᴏᴛ BᴀNᴅ)

— [?] from the equinoctial line of the [?] as far as the equinoctial line of the
sphere of [?] … [?] from its Tail, before them or after them; then there is
nothing from the line [?] … [?] which cuts through the middle of the breadth
of [?] — a measure of [numeral: ?] parts, which are the measure of half the
breadth of the shadow, which are [?] … [numeral: ?] parts. The breadth of [?]
is found [?] … which are 14 [?] … [?] and [?] … [?] within the shadow of
the earth — and behold, she is eclipsed. And according to the measure of the
[?] … [?] as she draws nearer to the Head of the Teli or to its Tail, all [?] …
[?] the breadth of her inclination grows less and the globe of [?] draws nearer,
and it enters within the shadow of the earth; so that it is found that when she
stands [?] … [?] together with Shemesh, by the measure of [?] — this is found
at the point of [?] at the Head of the Teli, and this at the Tail: the point where
there is no —

f. 38r

[Margin: חל — the folio numeral, in the outer (left) margin of the recto, at the
head level of the running header and in the header's display size.]

F. 38R, ᴌINᴇS 1-8 (Hᴇᴀᴅ BᴀNᴅ)

[?] the breadth of [?] … and it is found that [?] … and therefore [?] … the
shadow of the earth [?] … the breadth [?] —

[?] the [?] standing on the [?] line of [?] … and half the breadth of the
shadow of the earth, and half the breadth of [?] —

[?] south of the equinoctial line, and half the breadth of the shadow of the
earth [?] … and half the breadth [?] … [?] small [?] —

the equinoctial line, and [ זאו / אלו : ?] the whole [?] is eclipsed [?] … the
measure of the eclipse. And behold, [?] for you the figure of a globe [?] —

Shemesh [the Sun], standing on the line of the Teli [?] at its head [?] … and
a globe [?] standing on the line of [?] … [?] —

the Teli, and how [?] then the whole measure of [?] is eclipsed, and all [?]
… [?] when it stands far from the line of [?], and so [?] … [?] —
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the measure of what is eclipsed [?] … until [?] … [?] the shadow of the
earth [?] … and behold, when she is distant 12 [degrees] —

[numeral: ?] degrees [?] from the tail of the Teli, for then [?] … [?]
[numeral: ?] minutes from the equinoctial line of the Teli as far as the line that
divides —

[Librarian note: 38 — two modern pencil digits in the extreme outer (left)
head corner of the leaf, set sideways, rotated about 90 degrees to the writing.]

F. 38R, ᴌINᴇS 8-14 (ᴍIᴅᴅᴌᴇ BᴀNᴅ, ᴡIᴛH ᴛHᴇ ᴘᴌᴀᴛᴇ)

— half her body, which are the measure of 42 parts of half the breadth of the
shadow, and [ ד"וי ] parts of half the breadth of her body.

And it is not completed [?] … the shadow of the earth, and [?] is the [?] —
Diagram. A single construction filling the middle of the leaf, drawn in

GOLD with BLUE washes and lettered in the scribe's black ink. There is no
red on it and no gilded title above it; it is uncaptioned. Reading from the gutter
(right) side leftward: a large gold circle stands at the right, crossed by a straight
gold line that runs the full width of the leaf and passes through its centre. Two
further gold lines, one above and one below, run tangent to that circle and
converge leftward, closing on each other at the far left of the leaf — a shadow
cone thrown to the left of the great circle. A second, slightly smaller gold circle
stands within the cone about mid-leaf, centred on the central line. Two small
gold circles, each holding a short label, stand outside the cone, one just above
the upper line and one just below the lower line, to the left of the middle circle.
At the narrow left end of the cone stand five small gold-rimmed circles: three
filled solid blue, and two — one on the upper line, one on the lower — filled
blue only in their lower half, each of these two labelled.

• ןופצ (above the upper converging line, right of centre): ”north”
• םורד (below the lower converging line, right of centre): ”south”
• רודכ [נ/ג] שמשהףו (inside the large right-hand circle, on the central line):
”the globe of the body[?] of Shemesh”

• שמשהרואתבהלש (in two lines, between the converging lines, right of the
middle circle): ”the flame of the light of Shemesh”

• ץראהרודכ (inside the middle circle, on the central line): ”the globe of the
earth”

• חרי (inside the upper half-blue circle at the left end of the cone): ”moon”
• חרי (below the lower half-blue circle at the left end of the cone): ”moon”
• ילתהבנז (in the cone, left of the middle circle): ”the Tail of the Teli”
• [?] ץראה (in the cone, below and left of the middle circle): last word ”the
earth”; the four or five sorts before it are not read

• רואו (in the cone, below the preceding label, after a small mark): ”and the
light”

— And behold, [?] … the sun at the point of the head of the Teli [?] … and
she at the point of the Tail [?] … and [?] —
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[?] … the light of the sun [?] about half the globe of the earth, the half that
is opposite it —

and there the light of the sun is cut off — [ע/נ]) עקתש ) — and the shadow of
the earth is drawn out over more than the other half of the globe of the earth —

[?] … the light of the sun, and it remains in darkness [?] … and in all [?] …
and the body of the sun is larger —

F. 38R, ᴌINᴇS 15-20 (Fᴏᴏᴛ BᴀNᴅ)

— than the globe of the earth by 166 times [ ו״סק ]; and the body of the moon is
smaller than the globe of the earth, being one part in [numeral: ?] parts —

of the globe of the earth. I have also shown you how the breadth of the
shadow of the earth [?] in its motion, and in the case of the moon it is [numeral:
?] times —

[?] the breadth of the body of the moon. I have also shown you how the
breadth of the shadow of the earth [?] in its motion, and in the case of [?] …
when the moon is —

at the Tail of the Teli exactly, her whole body is eclipsed; and [?] must draw
away twice the measure of her body before she comes out —

from within the shadow of the earth, toward the side of [?], in the north or
to the south. And this is in the first Levanah [the Moon]; and in the second
Levanah she has drawn away —

the measure of half her body from the line of the Teli. And if she is not
eclipsed entirely, so that it is possible — and all of her — to come out from the
shadow of the earth —

f. 38v
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And in the third [?] [ ה⟧נ/ד⟦⟧?⟦ל⟧כ/ב⟦ו —⚠ the side's opening word is NOT
settled, and the rendering ”Levanah” here is WITHDRAWN: it rested on

הנבלבו , which is REFUSED at sort 4 on an in-word control. הדעלבו survives
but is NOT confirmed, so no replacement is supplied. See QA] she has drawn
away the measure of her whole body from the line of the Teli, and then only
half her body is eclipsed. And in the [ordinal: ד/ג — third or fourth: ?] Levanah
—

— that she is distant 12 degrees from the Tail of the Teli, and she has drawn
away by a breadth of [numeral: ?] minutes toward the southern side, or —

north of the line of the Teli, then she is wholly full and there is no eclipse in
her at all. And so [?] … the smaller [?] … the more ——

[?] … in the measure of the sphere [?] … [?] —
And now I must tell you two things. The first is the measure
of what is eclipsed of the surface of the body of the moon; and the second is

the measure of the time
of her standing in [?] … and the second depends on [?] … [?] —
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And know that the scholars of astronomy divided the breadth of the body
of the moon into [numeral: ?]

Diagram. A single construction standing in the gutter half of the leaf,
occupying roughly the vertical middle of the side; the body text of the eleven
lines beside it is set short, running only in the outer half of the measure, and
resumes full measure below the drawing. It is drawn in GOLD, RED and
BLUE, and it carries NO LETTERING of any kind. A large gold circle
encloses the whole figure. Within it, on the vertical axis: near the top, a chain
of about seven small gold circlets set along a shallow arc; below that a RED
circle, crossed inside by two straight gold lines that meet at its centre in an X;
and below that, lower on the same axis, a BLUE circle. A straight gold line runs
down the vertical axis through the centre of both the red and the blue circle,
and two further straight gold lines run parallel to it, one on each side, from the
upper arc down to the foot of the enclosing circle. Two more straight gold
lines run obliquely from the upper part of the figure outward and downward,
one to the lower left and one to the lower right, meeting the enclosing circle's
arc. The whole is symmetric about the vertical axis.

• No labels. See the note below.

F. 38ᴠ, ᴌINᴇS 9-22

parts, and they are called 12 digits, although the diameter [?] —
[?] … their breadths 28[?] parts as stated above; even so [?] … or the 28[?]

parts —
[?] … 12 digits. And behold, when the moon stands at the point of the Tail

of the Teli —
exactly, the centre of her body and the centre of the shadow of the earth are

found [?] —
on the line of the Teli exactly, and half the breadth of the shadow and half

the breadth of her body on the side —
[?] … the line of the Teli, and the halves on the other side; and then the

breadth [of the shadow] is drawn out —
toward the south, 42 parts, which are one and a half times the measure of

the breadth of her body; and since the other half of —
[?] … north of the line of the Teli, it is found that [?] … and toward the

other side, the smaller side, of her body, until it grows greater —
than the whole southern breadth of the shadow, which is twice the measure

—
which are the measure of her inclination — a breadth of [numeral: ?] parts,

as stated above [?] —
[?] … [?] and the position of the moon, for from the surface —
[?] … and as the breadth of the circle below the line of the Teli, toward its

south, is —
[?] 84[?] parts as stated above; so too the breadth of the circle [?] —
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of the Teli always, and in it as the measure of [?]; and it is found that when
the centre —

F. 38ᴠ, ᴌINᴇS 23-28

— on the equinoctial line, and the centre of the body of the moon, when it
stands at the point of the Tail of the Teli on the equinoctial line: then the whole
body of the moon

is eclipsed. And half the breadth of her body south of the point of the Tail
of the Teli, and half the breadth of her body north of the point of the Tail of
the Teli. And likewise,

in the same way, half the breadth of her body on the [lower / upper: ?] side
of the point of the Tail of the Teli, and half the breadth of her body on the
upper side of the point of the Tail

of the Teli. And behold, the moon revolves in her eccentric sphere from
above downward [?] … as [?], and the measure —

of her motion, which is called the mean motion, of the moon, is [ ב"י / ג"י :
?] degrees and [ א"י / ג"י : ?] parts. And it has already [been said] that half the
breadth of the shadow

of the earth, from the point of the Tail of the Teli — below it or above it, or
to its north or to its south — is the measure of 42[?] parts

f. 39r

[Margin: ל"ט — two sorts with a mark above, standing at the outer (left) end of
the head margin, in the running header's display size. Recorded as written, in
the order the sorts stand.]

F. 39R, ᴌINᴇS 1-8 (Hᴇᴀᴅ BᴀNᴅ)

L1. … which is one and a half times [?], and since [?] at the time it stands at
the point of the Tail of the Teli, it follows that —

L2. the beginning of the breadth of [?], which is 14 minutes … stands almost
[?] at the point of the Tail of the Teli; and join it with —

L3. 42 parts of the breadth of the shadow, which [?] the point of the Tail of
the Teli … [?] [numeral: ?] minutes, a measure twice as great as —

L4. … and it is found that until [?] the place where she stands at the Tail of
the Teli, until a measure —

L5. twice the measure of [?], she has not come out entirely from the whole
of the earth's shadow; but once she has moved the full measure —

L6. [numeral: ?] minutes, then she comes out of the earth's shadow entirely
and has no eclipse at all. And behold, the measure of her motion —

L7. [numeral: ?] minutes is about the space of 2 hours; and it is found that
when she is at the point of the Tail of the Teli she is hidden —

L8. For if half the breadth of her body [?] the point of the Tail of the Teli,
which is 14 minutes, she must move the measure of —
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F. 39R, ᴌINᴇS 9-22

L9. … and a further 42 minutes besides, which lie between the point of the
Tail of the Teli and [?] — in all, 56.

L10. … minutes, which is twice [?]; and she is found standing in eclipse
until she has moved a measure of 24 [?].

L11. … which is twice [?], so that she comes out entirely from within the
shadow. And behold, the measure of the hour of the place —

L12. of their eclipses is 24 [?], which are 50 minutes, when she stands at the
point of the Tail of the Teli. But the measure of the duration of her standing —

L13. in eclipse depends on [?]; for behold, since the measure of the hour of
the place of their eclipses is 24 [?], which are 50 —

L14. minutes, we must reckon the measure of her motion [?] —
L15. … [?] and behold they are 2 hours approximately, [?] as far as [?] the

point of the tail of the shadow [?] —
L16. and we must also reckon the measure of the motion of Shemesh [the

Sun], how much it adds … about two hours approximately; and behold you
will find [?] that they are —

L17. … parts; for Shemesh too is in motion and [?] … [?] at the Head of
the Teli, where it stood at that time, the beginning of —

L18. the eclipse; and she moves toward [?], since when … the motions of
Shemesh, and she [?] —

L19. at the point of [?] the motion — behold, she turns about from the side
[?] to circle toward the east, and not [?] Shemesh [?] —

L20. … turns about toward the side [?] … the west; and so conversely, for
the one always pursues the other —

L21. … since the motion of both of them is equal [?], and they move …
eastward; and one must add and reckon the motion of Shemesh —

L22. … for the motion of Shemesh too [?] … [?] its place, and she inclines
a little to come out from the earth's shadow —

F. 39R, ᴌINᴇS 23-28 (Fᴏᴏᴛ BᴀNᴅ)

L23. at the outset. And behold, what [?] the Moon and Shemesh [?] … [?] far
from the point of the Head of the Teli, and we reckon that so it moves —

L24. the measure of the eclipse out of the 24 [?], and it moves [?] … the
hours of the duration of her standing in eclipse; and so it goes on —

L25. [?] … until it is found that when [?] … the measure of Shemesh and
the Moon, which correspond to one another —

L26. [?] except that they are [?] from the Head of the Teli, and you will
find [?] … a measure of 12 degrees, whether those before them or those after
them —

L27. then there is no eclipse at all whatever, and the main point [?] … for
already she has no breadth [?] the distance of her inclination from Shemesh —

L28. [?] … in respect of the breadth, with [?] … when they are exactly
together with them [?] this place, and the point of the equinoctial [?]
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f. 39v

F. 39ᴠ, ᴌINᴇS 1-8 (Hᴇᴀᴅ BᴀNᴅ)

L1. As stated above. And we have already written [?] … from the [?] to the
Sages, of blessed memory [ ל"ז ], in order to know the measure of what is eclipsed
—

L2. in eclipse; see there [ ש"עו ]. The rule that emerges is that there is no
eclipse of the Moon —

L3. apart from [?] the measure itself, which is like half the darkening of
Levanah [the Moon], which is like [?] … [numeral: ?] —

L4. hours and [numeral: ?] parts. And with this [?] have written that
Shemesh and the Moon will not be [?] far from the Head of the Teli —

L5. [?] the Tail [?], a measure of 12 degrees, found whether before them or
after them; and [?] have also written, to inquire into —

L6. [?] … like half the [?] of the sphere; for if [?] will not be —
L7. entirely, from the eastern and the western diameter of [?] … although

there will be an eclipse —
L8. [?] … the eclipse [?] … [?] of a city [?] —

F. 39ᴠ, ᴌINᴇS 9-14 (ᴄᴌᴏSᴇ ᴏF ᴛHᴇ ᴄHᴀᴘᴛᴇR)

L9. the Moon has not risen above the eastern horizon [?] … and the [?] of
theirs [?] far, and not [?] —

L10. hours; at the outset, the measure of [?] … [?] as stated above; and [?]
also [?] upward, for at the time of the [?] —

L11. it is not a true eclipse of the Moon, since Shemesh is not [?] … so too
[?] the globe of the earth [?] —

L12. between them is completed at the time of the [?], the molad, and not
[?] … although she is [?] and in [?] … [?] —

L13. the inhabitants of the earth below, half a globe, and [?] … the upper
[?], for according to Shemesh she does receive light from —

L14. Shemesh — as stated above, at the head of the chapter — and therefore
there is no matter of the molad [?] as with the eclipse of the Moon. ׃

י"חקרפ

L15. On the eclipse of Shemesh. It has already been explained [?] that there is
no eclipse of Shemesh except at the time of —

L16. the conjunction [?], the molad itself, at the point of [?]; for the globe of
the Moon's body is not [?] opposite Shemesh —

L17. [?] exactly aligned; and although she is [?] receiving [?] light from it,
like the appearance of the [?] of the globe of [?] —

L18. as stated above in chapter [numeral: ?] [?] — behold, the Moon [?] the
light of Shemesh, from lighting the globe of the earth. And so too the eclipse
—
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L19. of Shemesh. And behold, this is a [?] distinction between Shemesh and
the Moon [?]: that the eclipse of the Moon is a true eclipse, for [?] —

L20. she has no eclipse [?] … of the earth [?] … for [?] every eclipse of
Shemesh is —

L21. as we have written; for the inhabitants of the earth are not [?] to us …
receiving [?] from it; [?] Shemesh [?] —

L22. [?] … at all, and there is no eclipse [?] to us. · And although it has
been explained above [?] that [?] Shemesh —

F. 39ᴠ, ᴌINᴇS 23-28 (Fᴏᴏᴛ BᴀNᴅ)

L23. it is 166 times greater than the globe of the earth [ ו״סק ]; and the body of
the Moon is one part in [numeral: ?] [?] of the globe —

L24. of the earth. And therefore [?] the small Moon [?] and covers Shemesh,
which is greater than she is beyond all measure —

L25. But the matter is this: when the two globes stand aligned one with the
other, the small will not cover the great —

L26. [?] entirely, Shemesh and the Moon one opposite the other, and [?]
… the other sphere above her, and there is a distance —

L27. between them, exceedingly great; and therefore, even if [?] … the
Moon, small as it is, being near, does not [?] hide and cover —

L28. Shemesh entirely from before our eyes, as has been explained [?] …
[?] that until now a small globe, the size of the [?]

f. 40r

[Margin: מ — a single sort at the outer (left) end of the head margin, in the
running header's display size.]

F. 40R, ᴌINᴇS 1-7 (Hᴇᴀᴅ BᴀNᴅ, Fᴜᴌᴌ ᴍᴇᴀSᴜRᴇ)

L1. … the whole body of Shemesh [the Sun] … and it has already been [?] that
every single sphere is divided —

L2. … [?] degrees, so that the degrees of the great sphere are larger than the
degrees [?] —

L3. … the degrees of the small sphere, which we wrote [?] … [?] —
L4. … all the spheres, which stand one inside another, and [?] —
L5. their division [?] into degrees and parts; and [the degrees and parts] of

the outer, upper sphere will correspond —
L6. to the degrees and parts of the small sphere which we wrote; and as [?]

—
L7. before you [?] … the measure of the body of Shemesh; and [?] —

F. 40R, ᴌINᴇS 8-15 (RᴜNNING ᴀRᴏᴜNᴅ ᴛHᴇ fiGᴜRᴇ; SHᴏRᴛ ᴍᴇᴀSᴜRᴇ)

L8. Although the body of Shemesh is greater than the body of the moon [?] —
L9. … [?], as mentioned above, the measure of [numeral: ?] [?] their

measure, according to [?] —

170



F. 40R

L10. the parts of its own sphere are a measure of 28 parts and 23 —
L11. seconds approximately; and in this respect the body of Shemesh —
L12. and the moon [?]; and [?] the body of Shemesh is —
L13. 31 parts approximately, of the parts of its known sphere; and likewise

[?] —
L14. … it was [?] [numeral: ?] parts approximately, of the parts of its sphere

—
L15. and it is found that although the parts of Shemesh are greater —

F. 40R, ᴌINᴇS 16-21 (SHᴏRᴛ ᴍᴇᴀSᴜRᴇ, ᴛHᴇN Fᴜᴌᴌ ᴍᴇᴀSᴜRᴇ RᴇSᴜᴍᴇS)

L16. than the parts of [?], nevertheless they are equal, as [?] —
L17. … [?] —
L18. all the spheres we have mentioned; and as stated in [?] … eclipse —
L19. just as the eclipse of [?] occurs at the time of [?] —
L20. … [?] that they be [?] —
L21. one [?] and the other [?], or the reverse; so too in the eclipse of [?] —

F. 40R, ᴌINᴇS 22-28 (Fᴜᴌᴌ ᴍᴇᴀSᴜRᴇ)

L22. beneath her at point ,א and they do not change, neither in [?] nor in
breadth; and [?] that both of them be equal together —

L23. at the Head of the Teli, or [?] at its Tail, up to a measure of 6 degrees
… 6 degrees before them and not after them; and since [?] —

L24. … and in the eclipse of the moon [?] that they be 12 degrees, and in
the eclipse of Shemesh [?] that they be 6 only —

L25. … and in the whole of them the [?] will be from the Head or the Tail
… and the Tail, 6 degrees; they have an inclination one from the other, and
there is —

L26. no eclipse at all; and [?] … equal in all the motions and [?]; and this
was explained above; and there is —

L27. at every single molad an eclipse of Shemesh for every [?] … it is only
when, at the time of the molad, both of them are in the same place —

L28. [?] of breadth, an inclination one from the other, and there is no eclipse
of Shemesh there [?] … as [?] in the eclipse of the moon above, there was no
eclipse —

Diagram. A single circular construction in GOLD and ORANGE-RED,
set into the outer-lower quadrant of the writing block, with the text running
around it on the inner side. COLOURS PRESENT: gold and an opaque
orange-red. No blue anywhere on this plate, and no brown-black drawn line
— the ink lettering of the body stops at the figure's edge.

The construction, stroke by stroke:
• A large gold circle, drawn as an even outline, standing in the outer-lower
quadrant of the writing block. It is the largest element of the plate and
the measure against which everything below is described.
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• A gold horizontal diameter running the full width of that circle, meeting
the outer circle cleanly at both ends. On the leaf the line stands slightly
proud of the circle at the left, and the join at the right is clean.

• A second, smaller circle in opaque orange-red, concentric with the gold
circle — its radius a little under half the gold circle's. The horizontal
diameter passes straight through it; the red stroke crosses the gold diameter
rather than stopping at it.

• At the centre, a small gold ring or knot, sitting on the diameter, from
which a fan of straight gold lines radiates. The fan fills only the upper
half of the circle: every radius runs from the centre upward and outward
to the outer gold circle, and no radius is drawn into the lower half. I
count on the order of ten to twelve radii and I do NOT give an exact
number — two or three of them run behind the small circles standing on
the vertical axis and I could not separate them there.

• On the vertical axis above the centre, two further gold circles, both drawn
as outlines and both crossed by the radii:

• the lower, small, its radius about an eighth of the gold circle's — standing
inside the red circle;

• the upper, larger, its radius about three-tenths of the gold circle's —
standing at the top of the outer circle, which its outline crosses, so that
part of it lies inside the outer circle and part outside.

Labels: NONE. This is a positive finding of absence, and I made it only after
reading every panel that carries any part of the drawing — fig1_p2, fig1_p3,
fig1_p5, fig1_p6— over their whole area, inside the circles, along the diameter,
in the fan, and in the blank paper surrounding the plate out to the leaf's outer
edge. There is no gold lettering, no ink lettering, and no mark of any kind
that resolves into a sort. There is likewise no caption: nothing stands above,
below or beside the figure, so caption=none is read and not defaulted. The only
non-gold, non-red mark inside the drawn area is the feathered blot recorded
above, which carries no letterform.

[Librarian note: 40]

f. 40v

F. 40ᴠ, ᴌINᴇS 1-9

L1. [?] will be at every time [?] … that this eclipse [is reckoned] on a different
day, from the time Shemesh is —

L2. and its rising on the [?] horizon of that city [?] … the moon; for they
[?] at a time when [?] has not risen above the horizon.

L3. … that province, where it is night for them, and there is no [?] — no
eclipse of Shemesh is visible to them except after them, as mentioned.

L4. And in every single province the time of the eclipse of Shemesh varies
according to the division of the province, as above [?] —

172



F. 40ᴠ

L5. … [?] as [?] [chapter: ?]. And now we shall explain the matter of [?] …
the eclipse of Shemesh, [?] further explanation —

L6. … of the eclipse. It has already been explained that there is no eclipse of
Shemesh unless [?] Shemesh [and the moon] are aligned together —

L7. at one point [?], both of them at the Head of the Teli, or that they have
moved [?] … at its Tail, in a place where they have neither distance —

L8. [?] nor distance of breadth; and [?] to them they will be [?] … both of
them [?] from the Head of the Teli or from its Tail, not —

L9. … [?] and the measure of those degrees, as [?] … how much length
and how much breadth has risen from the [?] equinoctial line, the diurnal —

F. 40ᴠ, ᴌINᴇS 10-22

L10. … [?] standing [?] the globe [?] where they meet [?] —
L11. And this is the explanation of their difference: behold, the province [?]

… and it has neither length nor breadth, as stated above [?], since the two —
L12. the equinoctial line and the meridian line — behold, the province [?]

… the city. And behold the circuit of Shemesh goes round by way of the
equinoctial line —

L13. the lines mentioned [?] over the heads of its inhabitants [?] … distance
in their spheres, aligned [?] at the Head of the Teli, or —

L14. Shemesh, and when [?] … together, opposite [?] from Shemesh, and it
does not reach [?] —

L15. at its Tail — behold, they are not both aligned together [?] … when
the two of them are at a measure of 6 degrees before —

L16. … from Shemesh, and [?] … there is no distance of inclination [?]
from Shemesh, and not —

L17. the Head or the Tail, or after them, and no more [?] … the eclipse of
the moon was explained above, [chapter: ?], that they are at a measure of 12 —

L18. there is an eclipse of Shemesh; and since we wrote [?] … it is there,
because the cause of that eclipse was like the cause of the shadow —

L19. degrees; and there is an eclipse in which some of them [?] … times the
measure of the breadth of the moon, and therefore up to a measure of 12 —

L20. the earth, which interposes [?] … it was 3 parts, and she does not come
out from within the shadow, and not [?] —

L21. degrees; for with the measure of the breadth [?] the distance [?] … the
cause [?] only when [?] —

L22. From this [?] here, in the eclipse of Shemesh, there is no [?] … it is
when she is 6 degrees distant from the Head of the Teli, or —

F. 40ᴠ, ᴌINᴇS 23-28

L23. … Shemesh; and therefore the measure of the distance of her inclination
[?] … when she is in that place, it is 28 parts and 23 seconds —

L24. from its Tail — only at the measure of her inclination when she is [?]
… as above, in the manner explained above concerning 3 parts. And behold —
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L25. at the measure of half the body of Shemesh and half the body of the
[moon] [?] … at the time when they are at the point of the Head of the Teli
or its Tail; and this [?] —

L26. for behold, the distance of the body of Shemesh and the distance of [?]
… [?] in breadth; and now, that they are 28 parts and 23 seconds —

L27. … the moon, to separate from Shemesh by the measure of [?] … and
therefore, at the measure of the distance in length of 6 degrees from the Head
—

L28. and as mentioned, there is no eclipse of Shemesh at all [?] … [?] the
breadth of her body, and Shemesh is not covered by her at all.

f. 41r

F. 41R, ᴌINᴇS 1–5

L1. And behold, the rest of the [?] — for those [?] which have [?] in length
and [?] —

L2. — and not breadth; or for those which have breadth and not [?] [?] —
L3. [?] … [?] her [?] and [?] from the [?] mentioned [ זנה ;[׳ and behold,

since already [?] —
L4. — for when she is in the south[?] of the degrees she is [?], and inclines

away from Shemesh toward the south; and when she is —
L5. — in the [?] of the degrees, inclining away from Shemesh toward its

north[?] — because Shemesh does not incline at all from its [?] equal circle.

F. 41R, ᴌINᴇS 5–15

L5 (continued).
L6. — of the sphere of the [degrees / constellations][?], at all, ever. And it is

also seen by the sense of sight, for when she is beneath Shemesh —
L7. — [?] — even so [ ז״כע ], the distance being very great, so the upper to the

lower, as stated above [ ל״נכ ]; for [?] in sphere [numeral: ?], and this in sphere —
L8. — [numeral: ?]. Behold, if the place where it stands is [?] … according

to her [?]; the [?] mentioned [ זנה ,[׳ [?] and not —
L9. — the [?] of Shemesh [?] …when the sense is strong, like the appearance

of [?] that has breadth toward the [?] side, and [?] star [?].
L10. And even if it is beneath Shemesh it diminishes, since there is a great

distance between them; and behold the [?] — the distance stands —
L11. — [?] the small[?] side, [?] hidden; for if it be, it will be [?] the breadth

[?] the breadth of the [?] of the degrees[?]; and behold [?] —
L12. — and it distances her from Shemesh toward the south, and [?] dimin-

ishes, since she [?] — distanced. And if it were in the small breadth ·
L13. Behold, [?] [?] distances her from the small[?] and [?] her [?] toward

Shemesh when [she is] in the south; and if it were —
L14. — beneath Shemesh, even so [ ז״כע ] it distances her from beneath it, and

[?] — inclining a little toward the south; and if the degrees[?] toward —

174



F. 41ᴠ

L15. — the south, [?] the whole, when [?] as mentioned [ זנכ ,[׳ [?] … [?]
when the degrees[?] which have [?], for [?] —

F. 41R, ᴌINᴇS 15–25

L15 (continued). — [?] diminishes [?]. Behold, [?] when the degrees which
have [?], for [?] —

L16. — that [?] that degree [?], the point [ וקנה ,[׳ when [?] … aligned, she
being beneath Shemesh at the time of the —

L17. — [?]. And behold, the sense of sight of the eye [?] [?] from beneath
Shemesh, and no eclipse [?] [?] to them —

L18. — therefore the Sages instituted to say ”and its measure,” and so forth
[ וכו ;[׳ all [?] the [?] the places. From this, to fix the time of the eclipse that will
fall in every —

L19. — each and every degree, each one according to the measure of the
variation of the [?] … the [?] fitting[?], as mentioned [ זנכ ;[׳ and the near [?]
the diminution[?] of the stars —

L20. — as stated above [ ל״נכ ]; for by means of [ י״ע ] the [?] of the eye the
place [?] varies — according to the sight of the eye there, and not according to
the truth. Therefore —

L21. — we shall explain. The matter of the degrees divides, when the height
of [?] … the height[?] of their small horizon is [?] than the measure of —

L22. — degrees, up to a measure of height of [numeral: ?] degrees [?] …
[?] there is the principal inhabited region. And behold [?] —

L23. — the breadth of the first clime, as stated above [ ל״נכ ] [?]. And behold,
[?] degrees [?] that in all the [?] of the horizons mentioned [ זנה ,[׳ [?] —

L24. — [?] of the breadth are southern, since in all the [?] of the year
Shemesh is southern to them, to all —

L25. — like the rest of the degrees, when the height of [?] the small is [?]
less than 24 degrees, where Shemesh —

F. 41R, ᴌINᴇS 26–28

L26. — is southern to them in the days of the [?], and it too is small [?] … to
them in the days of the summer [ ץיקה ]. Behold, there [?] —

L27. — for sometimes they will have a variation of the [?] breadth [?] …
small ones, and sometimes southern[?] · And behold, if —

L28. — there will be an eclipse [ תוקל ], [?] the [?] — one must make the [?]:
the correction [ ןוקיתה ] opposite to the correction made in the degrees.

f. 41v

F. 41ᴠ, ᴌINᴇS 1–8

L1. [?] — 24 degrees, and up to degree [numeral: ?] [?] … [?] their matter[?].
And behold, we have no [?] at all [?], for those —
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L2. — the [?], and we shall explain in the degrees: [?] 24 degrees, and up to
degree [?] degrees · And it will begin [?] Jerusalem[?] —

L3. — [?] the breadth[?] is 32 degrees, and [?]. And [?] ל״ז has already made
a table [ חול ] of the variation of the [?] —

L4. — [?] for the [?] of Jerusalem[?] [?] … as [?]. And behold, it has been
explained [ תנ [׳ that in every [?] the breadth —

L5. — from 24 up to degree [numeral: ?] [?] the fixed [?] like the breadth
[?] … is always [?]; behold, [?] southern, [?] the breadth ·

L6. — [?] that it is not possible for her to have a breadth small[?] [?] … [?]
small[?] of Shemesh and the degrees; or the breadth will be —

L7. — southern, to the south of Shemesh and the degrees. And behold,
when — when her breadth is north[?], there are distinctions in this —

L8. — And behold, if she is very near to the [?] Head of the Teli or its Tail,
[?] that the variation of the [?] —

F. 41ᴠ, ᴌINᴇS 8–22

L8 (continued). — [?] — for the variation of the [?] —
L9. — will be small; and since, if it be great, [?] the sense [?] … the eclipse

[?] will not be beneath Shemesh —
L10. — very much, and there will be no eclipse [ תוקלהיהיאלו ]. And if she is

distant [?] … from the head [?] or from its tail, [?] that it will be the opposite
of —

L11. — the [?] mentioned [ זנה ,[׳ and that the variation of the breadth be
somewhat great [?] … for when she is distant from the Head or the Tail, as
stated above [ ל״נכ ] —

L12. — the breadth of her inclination from Shemesh; therefore it is necessary
that [?] … the variation of the [?] be great, so that [?] the eclipse —

L13. — [?] her toward the south, to the side of Shemesh, and thereby [ כ״יעו ]
[?] … the eclipse is seen, and so forth [ וכו .[׳ And if the variation of the [?] be
small —

L14. — and her breadth will always [ ועל [׳ be great, so that the variation of
the [?] … [?] her toward the south, there will be a slight approach —

L15. — and she will not appear beneath Shemesh, and [?] … the eclipse will
not be seen [?], when her breadth is —

L16. — southern, it will not be the opposite of all that is mentioned [ זנה ,[׳
since [?] … [?] removes her further toward the south, and she grows more
distant —

L17. — from Shemesh, which is in the [?]; therefore the breadth must be
small — that is to say [ ל״ר ], that she is near the head[?] —

L18. — the small[?], or to its tail, and a small breadth; and likewise the
variation of the [?] will be so small that it does not distance her [ הנקיחרי ] from
Shemesh —

L19. — toward the south, and the eclipse diminishes · And after we have [?]
this premise, let us now return to the matter of Jerusalem[?] [?] —
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L20. — for the breadth of the variation of the [?], when [?] there the greater
[?] … [?] great it is, when Shemesh is at the head[?] of [?], for there [?] is
hidden —

L21. — Shemesh [?] more [?], and near to the south [?] … the [?] of the
approach [?] in the [?] of the day, the [?] of the breadth of the variation of —

L22. — the [?] are [numeral: ?] minutes [ םיקד ] and [numeral: ?] seconds
[ תוינש ], and they are [?] … [?] parts, according to [?] Shemesh; and it was as
stated above [ ל״נכ ]. And behold —

F. 41ᴠ, ᴌINᴇS 22–28

L22 (continued). — [?] parts, according to[?] Shemesh; and it was as stated
above [ ל״נכ ]. And behold —

L23. — they will be degree [numeral: ?] and [numeral: ?] chalakim and
[numeral: ?] seconds; and [?] her [?] breadth [?], and she grows distant, for —

L24. — the measure of the breadth of this inclination is, when [?] … [?] the
degrees from the head of [?] or from its tail, further [ וע [׳ —

L25. — degrees and [numeral: ?] chalakim and [numeral: ?] [?], [?] for
when [?] … [?] a northern breadth, as stated above [ ל״נכ ], from the beginning
of the degrees up to —

L26. — the end of [numeral: ?] degrees, [?] from the head of [?] up to [?]
… its tail, [?] since they are northern degrees, [?] for the sense —

L27. — of sight brings her near [?] chalakim; and if she be [?] her measure,
which is 28[?] chalakim and 23[?] seconds — therefore [?] —

L28. — that the sense of sight brings her near and makes her seem [?], as if
she were wholly beneath Shemesh, and there will be an eclipse [?].

F. 41ᴠ — ᴛHᴇ ᴍᴀRGINᴀᴌ GᴌᴏSS (RᴇᴄᴏRᴅᴇᴅ, Nᴏᴛ Rᴇᴀᴅ)

[Margin: a marginal gloss in lighter, tan ink stands in the outer (right) margin
of f. 41v, beside body lines L21–L26 — three lines of writing and one further
short stroke. Whether it is a second hand or the same hand with another pen is
left open. Its content is not transcribed.]

f. 42r

F. 42R, ᴌINᴇS 1–5

L1. [?] will be [?] the distance more than [?] degrees, and [?] … [?] the
measure[?] [?] more [?] will be [?] —

L2. — and we have already explained [ ונראיברבכו ] that in [?] the [?] of the
variation of the [?] [ הףוליח …] is only up to [numeral: ?] [?], and no more —

L3. — [?] there remains more [?] [?] and [?] seconds [ תוינש ], and [?] —
L4. — the eclipse [ תוקל ] of [?], since the [?] of the distance is [?] … not [?]

—
L5. — [?] Shemesh; therefore, if the variation of the [?] [ הףוליח …] be

small[?] at all, and [?] … there will be an eclipse[?] —
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F. 42R, ᴌINᴇS 5–16

L5 (continued). — and also [ םגו ] [?] the breadth[?] be small, there will be an
eclipse[?] —

L6. — [?] that now it is necessary [ ךירצ ] that we [?] … the [?] of the smallest
distance of them all [ םלוכבשןטקרתויהקחרמה ]. And behold, when —

L7. — Shemesh [?] … they are near[?] [?] the inhabitants of [ יבשוי ] [?] [?]
small[?], and the variation of the [?] [ הףוליחו …] —

L8. — [?] … [numeral: ?] minutes [ םיקד ] only [ דבלב ]; and since [?] the
variation of the [?] —

L9. — [?] … [numeral: ?] minutes [ םיקד ] and [numeral: ?] seconds [ תוינש ]
of Chamah [the Sun]. ·

L10. [?] Shemesh [?] … and there remain [ וראשיו ] [numeral: ?] minutes
[ םיקד ] and [numeral: ?] seconds [ תוינש ], and [?] … as we have done [ ונישעשומכ ]
—

L11. — [?] the breadth [ בחור ] [?] … [?] that the breadth —
L12. — the head of [?] [ השאר …], or beneath it, [numeral: ?] degrees and

[numeral: ?] minutes [ םיקד ]; and [?] —
L13. — [?] and [numeral: ?] [?] of breadth[?]; and [?] — this is the rule

[ ללכההז ] —
L14. — [?] the variation of the [?] [ הףוליח …], since[?] all of them do not

exceed [ ורבעיאל ] more —
L15. — [?] minutes [ םיקד ] and [numeral: ?] seconds [ תוינש ], which are

[numeral: ?] degrees[?] [?] parts [ יקלח ] [?] —

F. 42R, ᴌINᴇS 16–26

L16. — the distance [numeral: ?] degrees and [numeral: ?] minutes [ םיקד ]. · The
rule that emerges [ הלועהללכה ] is that [?] … the eclipse [ תוקלה ] for Jerusalem[?]
[?] is [?] —

L17. — the luminaries[?] [ תורואמה ] are distant[?] from [?] [numeral: ?]
degrees [numeral: ?] minutes [ םיקד ], up to [?] … measure[?], [numeral: ?] [?]
around[?] the tail of the Teli[?], or from —

L18. — [numeral: ?] … up to [numeral: ?] degrees [numeral: ?] minutes
[ םיקד ] [?] … around[?] the head of the Teli[?]; and [?] the small ones are
[numeral: ?] degrees —

L19. — [numeral: ?] minutes [ םיקד ], and likewise[?] [numeral: ?] degrees,
[numeral: ?] degrees [numeral: ?] minutes [ םיקד ]; and [?] … the southern ones
[ םיימורדה ] are [numeral: ?] [numeral: ?] [numeral: ?] ·

L20. And if you wish [ הצרתםאו ] to give [?] the eclipse [ תוקלה ] of every [?]
— horizon [ קפוא ] and horizon, from the rest of the [?] [?] —

L21. — [?] from [numeral: ?] degrees, where[?] [?] … small[?]; when
Shemesh is there she passes[?] over their heads [ םשאר ], and up to —

L22. — [numeral: ?] degrees, which is the principal inhabited region
[ בושיהרקיע ], as stated above [ ל״נכ ]; for [?] … the places [ תומוקמה ], and further[?]
according to[?] the variation of the [?] [ הףוליח …] of the breadth[?] —
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L23. — [?] always [ םלועל ] [?], since [ יפל [׳ Shemesh will always be [?] … to
them throughout the year[?]; and to know[?] [?] the eclipse [ תוקלה ] of —

L24. — every single horizon [ קפואוקפוא ] of them [?] … this. · Behold, [?]
… already [ רבכ ] [?] composed [ רביח ] [name: ?], of blessed memory [ ל״ז ], on —

L25. — Jerusalem[?] a table [ חול ] of the variation of the [?] [ הףוליח …]; and
behold, from [?] you can know [ תעדללכות ] the rest of the variations of the [?]
for every horizon[?] —

L26. — [?] Behold, if [?] … or a horizon [ קפוא ] less than the latitude [ בחור ]
of Jerusalem[?], which is [numeral: ?] degrees, [?] —

F. 42R, ᴌINᴇS 26–28

L26 (continued). — less than the latitude [ בחור ] of Jerusalem[?], which is
[numeral: ?] degrees, then[?] —

L27. — for each and every degree [ הלעמוהלעמלכל ] [?] … more[?] than the
measure[?] of the variation of the breadth[?] of the [?] of Jerusalem[?], in all[?]
the [numeral: ?] —

L28. — degrees; and if [?] your horizon [ ךקפוא ] be more than the latitude
[ בחור ] of Jerusalem[?], you shall do[?] the opposite[?] [?] [?] —

F. 42R — ᴏᴜᴛᴇR (ᴌᴇFᴛ) ᴍᴀRGIN: ᴛHᴇ GᴌᴏSS

[Marginal note: an eleven-line gloss in a second, thinner, greyer hand stands
in the outer margin of this recto, beside body lines L17–L28. Its content is not
transcribed here — see the QA record below for its measurements, and the
reasons no word of it is offered.]

[Librarian note: 42]

f. 42v

F. 42ᴠ, ᴌINᴇS 1–9

L1. [numeral: ?] for every degree [ הלעמלכל ], and [?] … upon the measure of
the breadth of the [?] … of Jerusalem[?]. And behold, this I have written[?]
[ יתבתכ ] · it is that [?] —

L2. — the variations[?] of the breadth of the [?] [ הבחורףוליח …] of
Jerusalem[?] will be from [numeral: ?] minutes [ םיקד ] up to [numeral: ?]
minutes; and [?] … if they be degrees, and up to [numeral: ?] —

L3. — will be [?] [numeral: ?] for every degree and half a degree[?], the
near[?] [?] … if it adds, or if it falls short[?]; and from [numeral: ?] up to
[numeral: ?] it will be —

L4. — [?] [numeral: ?] for every [numeral: ?] degrees. · Only[?] [?] …
behold, in[?] Jerusalem[?], which is [numeral: ?] degrees, when Shemesh is [?]
—

L5. — they were all[?] the variation of the [?] [ הףוליח …] up to midday[?],
which are [?] … [numeral: ?] hours [ תועש ] and [numeral: ?] minutes [ םיקד ];
they were [numeral: ?] minutes, the variation of the breadth [ בחורףוליח ] —

179



F. 42ᴠ

L6. — and in every horizon [ קפוא ] [?] … breadth[?] [?], where there is a
circuit[?] of [numeral: ?] degrees; and they are half the day[?], [numeral: ?]
hours and [numeral: ?] minutes; they will be [?] —

L7. — the variation of the breadth [ בחורףוליח ] [numeral: ?] minutes [ םיקד ],
since we add[?] for every degree — a degree and a half[?], [?] only[?], since
the minutes[?] are degrees[?] and up to [numeral: ?], as stated above [ ל״נכ ] —

L8. — and now[?] you can make [ תושעללכות ] for all the horizons [ םיקפואה ]
as the breadth[?] [?] … the distance[?], do not be so concerned [ כ״כשוחתאל ],
for [?] —

L9. — only[?] that it hold [numeral: ?] by the reckoning [ ןובשחכ ] · and [?]
for [?] … to be the variation of the breadth [ בחורףוליח ] more than [numeral: ?]
minutes [ םיקד ] in any other place [ רחאםוקמלכב ] —

F. 42ᴠ, ᴌINᴇS 9–22

L9 (continued). — [?] … to be the variation of the breadth [ בחורףוליח ] more
than [numeral: ?] minutes [ םיקד ] in any other place [ םוקמלכב ] [?] —

L10. — [?] … this: how you are to find[?] or bring out[?] the [?] for every
—

L11. — degree, or for every [numeral: ?] degrees, as stated above [ ל״נכ ]. And
if you seek [ שקבתםאו ] the variation [ ףוליחה ] —

L12. — [?] … more[?] [?] where there is [?] … when Shemesh is there, as
at first[?], and you take[?] how many minutes [ קד [׳ the variation —

L13. — [?] … and [numeral: ?] seconds[?] [ םיינש / תוינש ], which are [?]
halves[?] according to[?] [ י״פע ] Shemesh; and it is —

L14. — [?] … and there comes out for it[?] how many degrees and minutes
[ םיקדו ] of the limit[?], from the limit [ קח ] —

L15. — [?] … and they themselves are [?] the limit of the distance [ קחרמהקח ],
the small ones [ םינטקה ] —

L16. — [?] … which there is in every horizon [ קפואהלכב ], the [?]; and it is
when Shemesh —

L17. — [?] … from [numeral: ?] minutes [ םיקד ] and [numeral: ?] seconds[?]
of halves[?] according to[?] [ י״פע ] —

L18. — [?] … the one required[?] [ תבייחתמה ], and there comes out for it[?]
how many degrees and minutes, from —

L19. — [?] … which it enters into[?], and they themselves are [?] the limit
of the distance [ קחרמהקח ] —

L20. — [?] … as we have done [ ונישעשומכ ] for the city of Jerusalem[?]
[ םילשוריריעל ], as stated above [ ל״נכ ]; and if they are —

L21. — [?] … in all the horizons [ םיקפואהלכב ], as mentioned[?] [ זנכ ,[׳ [?]
and up to [?] degrees[?] [?]; they are from the —

L22. — [?] … it is possible that there is an eclipse [ תוקל ] for every place
[ םוקמ ]; and behold[?], not —
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L22 (continued). — [?] … it is possible that there is an eclipse [ תוקל ] for every
place [ םוקמ ]; and behold[?], not —

L23. — there is [?] an eclipse [ תוקל ] [?] … horizon [ קפוא ] of them ⁚ And
behold, what emerges from all the above [ ל״נהלכמהלועה ] is that there is [?] …
that there is in it —

L24. — the opposite [ ךפהל ]; and there is one that will be as in length[?]
[ ךרואכ ] and as in breadth [ בחורכו ], and [?] … [?] —

L25. — [?] … because of the greatness of their [?] and their height[?] [ םהבגו ],
no variation [ ףוליח ] falls upon them —

L26. — [?] upon them the variation of the [?] [ הףוליח …], and it begins to
make an impression[?] [ םשורתושעלליחתיו ] —

L27. — [?] … than the rest of the lower ones[?] [ םינותחתה ]; and when they
are at the zenith[?] [ םורב ] of its distance[?] —

L28. — [?] [numeral: ?] minutes [ םיקד ]; and it was[?] [?] the variation of
the [?] [ הףוליח …] is great[?] —

verbatim below. Two sorts, כ + ה (roof, right leg, detached left leg). The
external check against f. 43r's first word has now been RUN and it passes: f.
43r opens הכ . See QA.]

f. 43r

F. 43R, ᴌINᴇS 1–4

L1. — thus … it rises[?] [ הלעת ], because she is nearer[?] [ הבורקרתויאיהשיפל ]
[?] … and behold [ הנהו ] [?] the variation of the [?] [ ההףוליח [ה⟦?⟧ [?] —

L2. — [?] … the horizon [ קפואה ]; when she is [ היהתשכ ] [?] … the apogee of
her distance [ הקחרמםור ] in the eccentric sphere [ אצויהלגלגב ], and if[?] [ םאו ] as
the apogee of her distance [ הקחרמםורכ ] —

L3. — in the sphere of her epicycle [ התפקהלגלגב ] [?] the variation of the [?]
[ ההףוליח [ה⟦?⟧ [?] [numeral: ?] … and when she is [ היהתשכו ] as the apogee of
her distance [ הקחרמםורכ ] from the sphere[?] [ לגלגמ ] —

L4. — the eccentric [ אצויה ], and when the apogee of her distance falls[?]
[ הקחרמםורלפתשכו ], the near one [ בורקה ], in the sphere of her epicycle
[ התפקהלגלגב ] [?] the variation of the [?] [ ההףוליח [ה⟦?⟧ [?] … [numeral: ?]
degree[s][?] [ הלעמ ] —

F. 43R, ᴌINᴇS 5–14

L5. — [numeral: ?] [?] and upon[?] [ לעו ] the minutes[?] [ םיקדה ] [?]; and when
she is [ היהתשכו ] [?] when the apogee of her distance falls[?] [ הקחרמםורלפתשכ ],
the near one [ בורקה ] [?] and like[?] from the eccentric sphere [ אצויהלגלגןמ ]
and from[?] the sphere of her epicycle [ התפקהלגלג ] —

L6. — [?] … [numeral: ?] degree[s] [ הלעמ ] [numeral: ?] and [numeral:
?] minutes[?] [ םיקד ], and further[?], because always [ םלועליכ ] [?] … [?] the
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eclipses[?] [ תוקלה ]; Levanah [the Moon] stands [ הנבלהתדמוע ] at the far distance
[ קוחרהקחרמב ] —

L7. — [?] as the apogee of her distance [ הקחרמםורכ ] from the eccentric sphere
[ אצויהלגלגןמ ], and to the whole reckoning[?] [ ןובשחלכל ] of the sphere of her
epicycle [ התפקהלגלג ]; it will be [ היהי ] according to what will be explained[?]
[ ראבתישהמיפכ ] [?] —

L8. — [Red ink display band: an ornamented rubricated line — see the QA
note below for its make-up and its black display text, which I have not resolved
and have not completed.]

L8 (cold read — SUPERSEDES the withholding recorded in L8 above, which
is preserved verbatim). — Thus far, the First Gate [ ןושארהרעשכ״ע ] [?] [?] —
[a section colophon, in black display text within the red rubricated band; two
further short clusters follow to its left, the second carrying gershayim, both
unread]

L9. — This is [ איהתאז ] the introductions[?] [ תומדקה ] [?] … [?] from the
figure[?] [ הנומתמ ] [?] it recedes[?] [ קחרת ] and it draws near[?] [ ברקתו ] [?] … of
[ לש ] —

L9 (cold read — the title of the SECOND work, supersedes the unresolved
reading in L9 above, which is preserved verbatim). — This is [ איהתאז ] the
Introduction to Mevo She'arim [ קה ⟦ר/ד⟧ םירעשאובמתומ ] [?] … [?] —

L10. — [a SHORT line: two words only, each carrying a mark above it;
neither resolved — see the QA note] —

L11. — [Gold display word: רמא ] — Said [?] the young/humble one[?]
[ ריעצה ] [?] [a two-word personal name — reported by sorts in the QA note
below and NOT completed] [?] … [?] I wished[?] [ יתיצר ] to compose[?]
[ רבחל ] this[?] key[?] [ הזחתפמ ] and to illuminate[?] [ ריאהלו ] —

L11 (cold read, CONFIRMED on the leaf — SUPERSEDES the withheld
name in L11 above, which is preserved verbatim). — [Gilt display word: רמא ]
— Said [ רמא ] the humble one ⟦צ⟧ה] ריע ] Chaim [ םייח ] Vital [ לטיו — FOUR sorts
on this leaf, ,ל·ט·י·ו settled at 7.8× and 15×; there is NO א between the third sort
and the .ל The five-sort census לאטיו is superseded — see QA.⚠ This is a claim
about this leaf's spelling of the name, not about how the edition should style it
in English] [?] … [?] —

L12. — [?] … [?] which I received[?] [ יתלביקש ] [?] the man of God[?]
[ םיהלאהשיא ], the Rabbi[?] [ ברה ] [?] —

L13. — and gaon[?] [ ןואגו ], lamp of Israel [ לארשירנ ], [an honorific-plus-
name chain carrying two gershayim groups — reported by sorts in the QA
note below and NOT completed], of blessed memory [ ה״הלז ] —

L14. — [?] … as [ רשאכ ] [?] … [?] you will be able[?] [ לכות ] [?] and to
take[?] [ תחקלו ] —
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F. 43R, ᴌINᴇS 14–25

L14. — from Etz Chaim[?] [ םייחהץעמ ], as[?] [ רשאכ ] [?] … of the [ לש ] the in-
troductions[?] [ תומדקה ] [?] … [?] the form[?] [ הנומת ] [?] of blessed memory[?]
[ ה״הלז ] [?] —

L15. — the wonders[?] [ תואלפנ ] [?] … to testify[?] [ תודעל ] [?] which they
wrote[?] [ ובתכש ], which in every generation [ רודורודלכבש ] —

L16. — we have heard[?] [ ונעמש ]; and so today [ םויהןכו ] He has bared[?]
[ ףשח ] the arm of[?] [ עורז ] His holiness [ ושדק ], and He sent us [ ונלחלשיו ] —

L17. — [?] … of blessed memory[?] [ ל״ז ] in his generation[?] [ ורודב ] [?] …
and rabbi[?] [ יברו ] [?] of blessed memory[?] [ ה״הלז ], and He will be glorified[?]
[ רדאתתו ] —

L18. — [?] … a city [ ריע ] great [ הלודגה ] to God[?] [ םיהלאל ] of[?] sages
[ םימכחלש ] —

L19. — years[?] [ םינש ] before[?] [ םדוק ] [?] … the form[?] [ הנומת ] [?] of
blessed memory[?] [ ה״הלז ]; and he [ אוהו ] [?] —

L20. — [?] this [ תאזה ] [?] … according to [ יפכ ] [?] … [?] —
L21. — [?] … and also[?] [ םגו ] there [ םש ] [?] … according to[?] [ פ״ע ] [?] —
L22. — [?] … to the one who[?] [ רשאל ] in his hand[?] [ ודיב ], because thus[?]

[ ןכיכ ] [?] —
L23. — [?] ancient[?] [ םיקיתע ] [?] … for his garment[?] [ ושובלל ], and [ תאו ]

[?] —
L24. — [?] the introductions[?] [ תומדקה ], true[?] [ תויתמא ] motions[?]

[ תועונת ] [?] … which they handed down to us[?] [ ונלורסמש ] —
L25. — [read from row 4, where it stands clear] —
[Aramaic: שידקוריע [?] אימשןמ [?] תיחנ [?] — f. 43r L17. Four groups in

Aramaic rather than Hebrew, standing inside a Hebrew sentence: ריע (three
sorts), a five-sort group of the שידקו shape, ןמ (two sorts, secure), a four- or
five-sort group ending in ,א and תיחנ (four sorts). Rendered in English only
as far as the secure sorts carry it: ”… from …, he came down …”. I do not
translate the two flagged groups, and I do not name the source of the phrase.]

F. 43R, ᴌINᴇS 25–27, ᴀNᴅ ᴛHᴇ ᴌᴇᴀF Fᴏᴏᴛ

L25. — [?] … to keep alive[?] [ תויחהל ] [?] … upon [ לע ] [?] … [?] were
revealed[?] [ ולגתנ ] [?] of blessed memory[?] [ ל״ז ] [?] —

L26. — [?] … from him[?] [ ונממ ] [?] … [?] like the men of our generation
[ ונרודישנאכ ], wise [ םימכח ] in their own judgment[?] [ םתעדב ] —

L27. — and they sought[?] [ ושקביו ] [?] … so that not [ יתלבל ] [?] …, for
there is a God[?] [ םיהלאשייכ ] [?] … and they said[?] [ ורמאיו ] [?] out of their
zeal[?] [ םתאנקמ ] [?] … hear[?] [ ועמש ] —
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f. 43v

F. 43ᴠ, ᴌINᴇS 1–8

L1. — His greatness [ ותלודג ] and His wonders [ ויתואלפנו ] [?] … [?] in holiness[?]
[ שדקב ] [?] … the holy ones[?] [ םישדקה ] [?] —

L2. — [?] … it/they [?] … [?] and His wonders [ ויתואלפנו ], to the one
whom[?] [ רשאל ] the eye has seen[?] [ וארןיע ], and not [ אלו ] [?] —

L3. — [?] … [?] which was[?] [ התיה ] [?] number[?] [ רפסמ ] [?] … the
holy[?] [ שודקה ], for[?] [ יכ ] [?] —

L4. — [?] … [?] and in all the earth [ ץראהלכבו ] [?] motions[?] [ תועונת ] [?]
… in the Talmud[?] [ דומלתב ] [?] in motions[?] [ תועונתב ] [?] to set upon each
and every thing[?] [ רבדורבדלכלעםישל ] —

L5. — [?] … when there is no [ ןיאשכ ] man [ םדא ] [?] … who knows [ עדוי ]
in the work of[?] [ השעמב ] [?] … [numeral: [׳ו [?] against[?] [ דגנכ ] [numeral:
[׳ו the days of the Work[?] [ השעמהימי ], and afterward[?] [ רחאו ] —

L6. — how many aspects[?] [ םינפהמכ ]; and Levanah [the Moon] [ הנבלהו ] [?]
… [?] the day of Shabbos[?] [ תבשהםוי ], and he will be [ היהו ] one who knows
[ עדוי ] [?] the introductions[?] [ תומדקה ] —

L7. — [?] the judgment of[?] [ טפשמ ] her [ התוא ] [?] … according to[?] [ פ״ע ]
[?] … theWork[?] [ השעמה ] of the Chariot[?] [ הבכרמ ], and how many[?] [ המכו ]
[?] … which every[?] [ לכבש ] morning[?] [ רקוב ] —

L8. — [?] … and in the Work of Creation[?] [ תישארבהשעמבו ] and in the
Work of[?] [ השעמבו ] [?] … [?] with one voice[?] [ דחאלוקב ] [?] —

F. 43ᴠ, ᴌINᴇS 9–22

L9. — [?] we have heard[?] [ ונעמש ] [?] … from [ ןמ ] the ancients[?] [ םינומדקה ]
[?] —

L10. — [?] … [?] like[?] [ ומכ ] [a personal name of four or five sorts
followed by a gershayim honorific — reported in the QA note below and NOT
completed] [?] —

L11. — [?] … [an Aramaic-looking cluster, unresolved — see the QA note]
[?] and so[?] [ ןכו ] [?] —

L12. — [?] … [a second Aramaic-looking cluster, unresolved] [?] … which
was revealed[?] [ תלגתנש ] [?] —

L13. — the Hebrews[?] [ םירבעה ] [?] … [?] through ruach hakodesh[?]
[ שדקהחור ] [?] each and every thing [ רבדורבדלכ ] in its truth[?] [ ותתמאלע ] —

L14. — [?] … and he[?] was one who knew [ עדוי ] in the depth of[?] [ קמעב ]
hidden things[?] [ תומולעת ]; there is [ שי ] [?] … and the like [ המודכו ] [?] —

L15. — [?] he knew [ עדוי ] every kind of wisdom [ תומכחינימלכ ] in precise
detail[?] [ קודקדב ] [?] … [?] times[?] [ םימעפ ] [?] and the speech of[?] [ תחישו ]
[?] —

L16. — for indeed[?] [ ןכאיכ ] [?] … like a flame of fire[?] [ שאתבהלשכ ] [?]
… [?] he was [ היה ] one who knew [ עדוי ] in all [ לכב ] —
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L17. — the angels[?] [ םיכאלמה ], and he was [ היהו ] one who mentioned [ ריכזמ ]
[?] … the [?] [ כה ⟦כ/ת⟧ םיב ] [?] —

L18. — [?] … and in every[?] [ לכבו ] [?] … and thus[?] [ ןכו ] [?] all [ לכ ] [?] —
L19. — they saw[?] [ ואר ], and not [ אלו ] a stranger[?] [ רז ]; moreover[?] he

was [ היה ] one who knew [ עדוי ] in natural science[?] [ עבטהתמכחב ] [?] —
L20. — [?] … in the spheres[?] / in the transmigrations[?] [ םילגלגב / םילוגלגב

— not decided; see the QA note] [?] … [?] until [ דע ] that[?] [ יכ ] [?] … [?] the
coming of our Messiah[?] [ ונחישמתאיב ], and for ever[?] [ םלועלו ] [?] —

L21. — [?] … and in the depth[?] [ קמעבו ] [?] far off[?] [ קוחר ] [?] … and he
was [ היהו ] [?] —

L22. — [?] … [?] which he thought[?] [ בשחש ] [?] … and his study[?]
was[?] [ ודומלתהיהו ] [?] the verse[?] [ קוספה ] of[?] [ לש ] [?] —

F. 43ᴠ, ᴌINᴇS 22–28, ᴀNᴅ ᴛHᴇ ᴌᴇᴀF Fᴏᴏᴛ

L22. — [?] his soul[?] [ ותמשנ ], and he would call out[?] [ ארוקהיהו ] [?] in the
standing[?] [ תלעמב ] of the man [ םדאה ], the merits[?] [ תויכזה ] [?] … and the
luminaries[?] [ תורואמהו ] [?] … and the transgressions[?] [ תוריבעהו ]; and he
would give them [ םהלןתונהיהו ] —

L23. — a tikkun [ ןוקית ] for each one [ דחאלכל ] according to [ יפכ ] [?] his
soul[?] [ ותמשנש ], and they would come[?] [ םיאבויהו ] [?] … from the places[?]
[ תומוקממ ] [?] … [?] the tikkun of their souls[?] [ םתמשנןוקית ] —

L24. — [?] and he would give them [ םהלןתונהיה ] yichudim[?] [ םידוחי ] for
each and every one [ או׳אלכל ,[׳ according to[?] [ יפכ ] [?] … kavvanos[?] [ תונווכ ]
particular[?] [ תודחוימ ] to him [ ול ] and to the root of[?] [ שרושלו ] his soul [ ותמשנ ]
which grasps[?] [ תזחואה ] —

L25. — [?] according to the root[?] [ שרושכ ] of nefesh or ruach and neshamah
[ המשנוחורואשפנ ] of the righteous[?] [ םיקידצהלש ] [?] … and he was [ היהו ] one
who knew [ עדוי ], and he would recognize[?] [ ריכיש ] [?] with[?] [ םע ] [?] —

L26. — [?] … a good spirit or an evil spirit[?] [ ערחורואבוטחור ], and he was
[ היהו ] [?] … those raised up[?] [ םילועמ ] them[?] [ םתוא ] [?] kavvanos [ תונווכ ]
particular[?] [ תודחוימ ] to that one[?] [ ותואל ] —

L27. — the spirit [ חורה ]; and he would rouse [ ררועמהיהו ] the soul of the
man [ םדאהתמשנ ] while he was still[?] [ ודועב ] alive [ יח ] [?] … and he would
bring it[?] [ האיבמו ] to himself[?] [ ולצא ] and speak[?] with it [ המערבדמו ]; and
he would also[?] [ כ״גהיהו ] reprove[?] [ חיכומ ] —

L28. — or the soul of the departed[?] [ םירטפנהלשהמשנוא ] [?] … [?] and he
would speak with them [ םהמערבדמהיהו ] all he wished[?] [ וצפחלכ ], and they
would [ ויהו ] disclose[?] [ םילגמ ] —

f. 44r

[Margin: דמ — the scribe's ink foliation, standing alone near the outer end of
the running-header line]
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F. 44R, ᴌINᴇS 1–4

L1. — [?] … words of Torah[?] [ הרותירבד ] [?] … and it was[?] [ היהו ] [?] … at
the time of[?] [ תעשכ ] [?] … from [ ןמ ] [?] … [?] —

L2. — [?] … [?] and it will be[?] [ היהיו ] more[?] [ רתוי ] [?] … [?] —
L3. — [?] … in the heavens [ םימשב ] and in the earth[?] [ ץראבו ], and so too[?]

[ כ״כו ] [?] … [?] —
L4. — [?] … a name of five sorts והילא [?] … [?] is revealed[?] [ הלגתמ ] to

him[?] [ וילא ], and this I knew[?] [ יתעדיהזו ] from him[?] [ ונממ ] [?] —

F. 44R, ᴌINᴇS 5–14

L5. — [?] … [an honorific abbreviation with gershayim, not resolved] [?] it
was not withheld[?] [ ענמנאל ] [?] … from the truth of[?] [ תתמאמ ] —

L6. — [?] … [an honorific ל״ז ] and there is revealed[?] [ הלגתמו ] [?] [the
same five sorts והילא — see the QA note above] [an honorific ל״ז ], and behold
[ הנהו ] [?] —

L7. — [?] … as the composition of[?] [ רוביחכ ] this[?] [ הז ]; all [ לכ ] [?] … [?]
that they[?] [ םהש ] — [a line-filler stroke]

L8. — [?] … intellect[?] [ לכש ] and [?] by way of[?] [׳ע] the appearance
of[?] [ תעפוה ] [?] … [?] —

L9. — [?] … which I received[?] [ יתלביקש ] from [?] [an honorific ה״הלז ];
they will not suffice [ וקיפסיאל ], all[?] [ לכ ] — [a line-filler stroke]

L10. — [?] … to the voice of[?] [ לוקל ] [?] … which I wrote [ יתבתכרשא ] to
instruct them[?] [ םתורוהל ] —

L11. — [?] … the sage[?] [ םכחה ] from one[?] [ דחאמ ] [?] … [?] to write
[ בותכל ] and [?] —

L12. — [?] … and derush[?] [ שורדו ] — there are set in them[?] premises
[ תומדקה ] and rules [ םיללכו ] differing[?] one from another [ הזמהזםינוש ] [?] —

L13. — [?] … to conceal [ ריתסהל ] the derushim [ םישורדה ] and to join to-
gether[?] [ רבחלו ] the premises [ תומדקהה ] —

L14. — [?] … premise by premise[?] [ המדקהוהמדקה ] [?] in order [ רדסלע ]
[?] … [an abbreviation of three sorts with gershayim, not resolved] because[?]
[ יכ ] —

F. 44R, ᴌINᴇS 15–24

L15. — Like this[?] [ הזכ ] it will be easy [ לקנהיהי ] for the student [ ןייעמל ] to find
in them[?] [ םאצמלםהב ] [?] … [?] —

L16. — because there are[?] [ שישיפל ] in the derushim [ םישורדב ] [?] …
many[?] [ םיבר ] [?] which[?] [ רשא ] [?] —

L17. — [?] … and to seal[?] [ םותחלו ] [?] … I had no time [ ןמזילהיהאל ] [?]
… [?] —

L18. — [?] … in these derushim[?] [ הלאםישורדב ] [?] … [?] —
L19. — [?] the sage knew[?] [ םכחהעדי ] to go deep into them [ םהבקימעהל ]

[?] … [?] —

186



F. 44ᴠ

L20. — [?] … but only to add or to take away[?] [ עורגלוףיסוהלאלא ] [?] …
[?] —

L21. — [?] … greater[?] [ לודג ] than doing[?] [ תושעמ ] [?] … as the premises
of[?] [ תומדקהכ ] the enquirer[?] [ רקוחה ], and as is mentioned[?] [ זנכו [׳ [?] —

L22. — [?] … the enquirer[?] [ רקוחה ], a premise[?] [ המדקה ] [?] —
L23. — [?] … lips of falsehood[?] [ רקשיתפש ] [?] … [?] and so forth [ וכו [׳ —
L24. — [?] … neither to add nor to take away [ עורגלאלשוףיסוהלאלש ] [?]

… [?] —

F. 44R, ᴌINᴇS 25–27 — ᴛHᴇ ᴇNᴅ ᴏF ᴛHᴇ ᴛᴇXᴛ

L25. — As I heard [ יתעמשרשאכ ] from the mouth of [ יפמ ] [my teacher[?] —
the group and its honorific are reported in the QA note above and are not
completed] [?] … [?] —

L26. — [a short line, indented on both sides] to make it easier[?] [ לקהל ] for
the student [ ןייעמהלע ] in this composition[?] [ הזרוביחב ], and this[?] [ הזו ] [?]
… [?] [an honorific abbreviation of four sorts with gershayim] may His name
be blessed[?] [ ומשךרבתי ] ׃

L27. — [a short CENTRED line] [?] … [a five- or six-sort closing word
flanked by colon marks — reported in the QA note below andNOT completed]
׃

f. 44v

f. 44v carries no writing. Across the whole of the side there is no black ink,
no ruling, no column rules, no table, no heading, no marginal note and no
catchword. Everything visible on the leaf is show-through from f. 44r.
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