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

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

— R. Pinchas Eliyahu Hurwitz, Sefer HaBris HaShalem (1797)
If you find this translation useful, consider supporting Ars Astronomica.
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A NOTE ON THE WORK

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
PwXI7 W 3"y — "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 NOTE ON THE TRANSLATION PROCESS

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,


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

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.
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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 0’1 111 [?], 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: a"7%1 ymmamn anoni 990]

Sefer ha-Techunah, by Maharchu [R. Chaim Vital], #”#% [may his memory
be for the life of the World to Come].

Sha'ar 1 [x 7w/, in gold]

A memorandum. The lunar cycle of nineteen years [v"] — 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 [7"1nnn]
to the hour. These are the sum of nineteen years [?] ... according to Rav
Ada, whose year is 365 days [1"ow], five hours, nine hundred and ninety-seven
chalakim, and forty-eight regaim — seventy-six [Twen oyawn] regaim to every
chelek — by the precise reckoning of [?].

Examine it closely and you will find it so [mawm pim].

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 [17on] [?] or full [m5w]; and by the
[2] 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
[2] ... a5, 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



[?] 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,
[2] 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 97[?], and the second is ”[?], and there remains of them [?]
hours, and further [?] the third and the fourth [?] ... %7[?]; and what remains
of them is about %”[?] hours and more. And in all of them the cycle [?] [?] the
firse [?] ... and the [?], and they were [?], and further they are [?] more than
[2] hours, which are more than six days [?] ... [?] hours; and [?] their being
in the place of %[?], six days and more, which are »/[?]; 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 [1701], regular [77703] or full [M5w] — and therefore [?]
one postpones [M7] and sanctifies [the new month]. : :

=R [in gold] — Thus says the humble one [1°y371] Chaim [on] Vital[?]
[[[5xe™ / xon]l], son of[?] the honoured Rabbi and teacher [[[a/5]]7"mmo] R.
Yosef [qor] Vital[?] [[7xe~ / xen]l], 7751 because [?] ...

to reckon [?], and at the outset [?] ... [?] and molados and the intercalation
of the years [03wn M2°y]; 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”
[w271 &5 1 5yp nx1] [Yeshayahu s:12]" — 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 [ m %y]; 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
[2] ... [7] 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 [37// ?] derushim [inquiries]: ¢ :

the leaf writes °2317; the received text has w2
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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” [o1nni 9mom1] [Yeshayahu 29:11]. ¢ ¢

The fourth derush [777/]: [?] — the molados and the tekufos and the fixings
[2] ... [?] and the order of the year, and the courses of the planets [n3% 2517]
and the constellations [m>m)], and how we may know the fixing of [?] ... [?]
them and their matter out of the tables, as they are written at the head of [7] ...
the year [?] ... [?] all this, with the help of Heaven [7"y3]. ::

[Margin: outer (left) margin, on the same line as the running header — the
folio numeral 2 (= 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 ['&7 9ywn, 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 [2pan n™]. :

Chapter 1 '8 p1, 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 [¥7, the opening 7 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 [2°pn '[3]12 — the numeral is a single letter and I could not separate
3 from 7. 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 [7], the line
of the horizon [pawn p]. [7] 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 [mwn p]; they also
term it the line that equalizes the day [ov7 mwni 1p]. 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 [@vn *2n ).

And in the second chapter [an1p231], in the exposition of the orb
[9253 23] [?], we shall explain the names of these lines; for there, in the first
orb ['xi1 Babaa], which is called the diurnal orb [nri 5a53], [?] these names [?]
for every [?] — they are called [?], and so for the rest. :



Know that the whole extent of the inhabited region on this sphere, in which
we stand, is no more than the upper northern quarter 11371 1%y y7373] 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 [p\nnni y°273] 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 [o17pn poza].

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 [7] ... [?].

Know [y, the opening -7 enlarged] that this inhabited part, in which
we are, the early astronomers divided into seven parts [2°pn 17], and they are
called the seven climes [02°9px], 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:

* 2yn (outside the circle, centred above the top of the arc) — west

« mm (outside the circle, centred below the bottom of the arc) — east

* 017 (outside the circle, at the far left, set vertically) — south

* poIX (inside the circle, written along the upper-left arc and following its
curve) — horizon

* o *xn 3 (written horizontally along the horizontal diameter, to the left
of the central node) — the meridian

* 1ox (outside the circle, at the east end of the horizontal diameter, set
vertically) — north.>

*read on ink in both witnesses; see the plate-label QA note below.



* 7R 1M [recte: XA 1M, superseding the earlier [?] yX7 / conjectured
v 173 7] (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: 29%9px [recte:
o*9px, superseding the earlier reading 0°p%n] — “clime” — written identi-
cally in each of the seven compartments. This makes the figure a clime
diagram.*

[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 3,
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 stamps; 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 [779%] and breadth [am]:
[?] 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: ?]72 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 [77°%1 own1] 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 ¢his 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

Seight sorts, exact. The same phrase stands in the hub of fig-p18-1 on f. 9v, read there
independently.
4the superseded o’pon ("parts”) stands verbatim in the QA notes below; not deleted.



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 [m1n] 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 [f11m7 amn]; and in proportion as the locality stands further from the
equinoctial line, [?] increases.

And the longitude of the locality [m1mn 71x] 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 [*mm 7x]. 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 [*27ym 77x].

Now according to this, there are localities that have neither —

[Margin: outer (left) margin, on the line of the running header — the folio
numeral 3 (= 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
[2] 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 [pex[?] —
see the QA note; 1183 and Jvp 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 [0"w] — 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 [2"p]. 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 9o degrees ['¥]: [?]
from the eastern horizon line to the meridian at the [?] of the sphere is 90
degrees; from there to the western horizon line, 9o degrees; from there to the
meridian at the bottom of the sphere, 9o degrees; and from there to the eastern
horizon line, 9o 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: 9o degrees from the southern horizon
line to the equinoctial line on the upper side of the sphere; from there, 9o
degrees to the northern [?] horizon; from there to the equinoctial line at the
bottom of the sphere, 9o degrees; and from there to the southern horizon, 9o
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 9o degrees, counted from the equinoctial line to the
northern [?] horizon — with another 9o 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 9o degrees. So it is
found that the localities to the east of the meridian [run] [?] up to 9o degrees
only, and corresponding to them another 9o degrees of western longitude,
for the localities standing to the west of the meridian, as far as the [western]
horizon —

II



[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 [0™3”p &°] 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
[2] 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
[1n o5w1°] — 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 [?].

[2] 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 ["31 "5pxi], adjoining the beginning of
the fourth. And the latitude [?] of the first clime is close to the laticude 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 [3"n] degrees [?]; and from the far west, 85 [1"n] degrees. So it is
found that the latitude [?] of Jerusalem is 33 [¥"2[?] — the second letter is 3 or 3,
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: ... 771 on the first, 217 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 [o"n%w3[?]] is found to be [?] from
the west [?] —

Know that the lower half [?] of the sphere is likewise divided into seven
climes ["m%px 1], 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
[2] 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
lacicude [itis ...].

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 [?] —
[7] 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 [?]
[2]; it hangs in the air. And just so are the [?] material bodies [?] of the spheres
[2], like this sphere of the earth: they too —

[Margin: outer (left) margin, on the line of the running header — the folio
numeral "7 (= 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 [5abam nramn]. They therefore all
stand [?] upon the sphere of the earth with their heads upward [[12yn% omwx],
toward the spheres. And so too the people who dwell in the lower half
[nnna oxna] [?] of the sphere: they all stand upon the ground with their
heads toward the spheres. So they are all found to be aligned [@>m3n] [?] 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 [m2p], who sit in the upper half [2].

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 ["2 p72 — in gold display letters]

On the exposition of the spheres that encompass the sphere of the ear[th] [m¢*22
y[x] 797 NR opvpnn 09a9a] — [2] they are all [numeral: ?] spheres.

[?] one above the other [?]. The uppermost of all the spheres is the one
called [?] the diurnal sphere [m171 2253], or the encompassing sphere [7Ppri 2153].
Beneath it, the stars of the constellations [m?mi 22:13]. 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 [132571 53%1].

Beneath it are the four elements [m170° 1], which are [?] from above down-
ward [?] toward the [center?] [?]; and they are simple elements, not compound
[0°237m &9 ovws M’ oM. For beneath [?] the sphere of the moon there is
the sphere of the element fire [wxn 70°], which is the highest, and the sphere
of [the element] air [M7]; 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 [’yznxn 1991 m7p1] of all the spheres
that are compounded upon it, all of them.

[2] there is yet, above these spheres, the sphere of [?] — [?] the sphere of
the Intellect [2owi 533], for it is not a body at all [9%5 owa wrK] 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 [ow3], and [?] [?] the body of the spheres [?] [?] the four
spheres of the simple elements [?]. And the body of the four elements is spiritual
[>am] [?] the separate [intelligences?] [0*97237], which are compounded [?]
[2], and [?] of the four elements [?] like the sphere of the earth, in sea and in
dry land.

Know [y71 — written enlarged] that the uppermost sphere, which is [called?]
the diurnal sphere, has no star in it at all [3313 0w 12 p]. [?] therefore [?] the
sphere [?] [?] — [?] and all [?] [?] [?] to carry [?] and to [?] them, [?] the
spheres that [?], as is mentioned in chapter [numeral: ?] ["®3[?]].

And all the stars, all of them — [?] which revolve [?] from the east [?] to the
[west?] [?] once in every 24 hours [myw 775 %33 'x oys] [?] — [?] constellations.
The seven planets [n3% *22315 1] 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 recurn [nn — 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
PRI P oM -yIx, 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?]
[0>772 3] 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 239371 yw1 om%yw] 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 [av1p] [?], 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 [poi1 7], the equinoctial line [mwn ], and
the meridian [0 *21 1p] — so they are in each and every sphere; and [?] such
is the diurnal sphere. For so it holds good [p72> 15 5] [?] three [?]: eight [?]
lines [0p namw] [?], or as [?] [?] one [?] like the sphere of the earth.

[2] 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 [2v7p] [?] 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 [2vp] [?] over against [?] the [inner?] line [?] — the meridian,
at the southern horizon line [?]; and two sides, or points [?].

In the science of astronomy [[111307 nnon3] [there are] two poles [o7avp 1],
[?] anorthern [?], a southern point [?]; and the equinoctial line that is in the diur-
nal sphere is called [?] the middle of the breadth of the poles [0*avpn amn yxnx].
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
[m5mmn Da5xaw mwn pal, 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:
2] [2]. [?] the stars that are found in the twelve figures [mmz 23] [?] 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
[2] [2].

[The following stretch is not a witness; see the QA note.] [] as [?] [?] [7].
And [?] [?] the new [?] [?] above, they are [?] of the twelve constellations that
are in the sphere [23%33w mm 27 1]; 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 ['x 1] called [?] — [?] its sides [?] [?]
motion [?] and its longitude [?] [?] — [?] center [137n]; and there are those
who call it a *degree” [[19yn].
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Know, further, that each one of these spheres, small or great, is divided into
[2] degrees, and into minutes [2°p%n], and into seconds [nPaw], and so on, just as
[2] [7]. So likewise [?] the sphere of [?] four quarters [2°¥°31 7] and [numeral:
?] parts [opbn], and there [?] degrees [?] of the constellations [?]; and here [?]
are [?], and the sphere [?] — and it is divided [?], and by the measure of [?] [?]

[2] all the spheres: for they are not equal [1"w Pxw] in the matter of their
centers [?] [om1>m] and their points [omnmpn] and their [poles?] [2]; [2] [7]
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 7 (= 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 [onnnni 0535371 “xw], though they are
all bound together [ [ ]wp o%ow v ay] [?] — [?] each of them having
two poles [07av1p 3] [?]. And they are joined [?]; even so, there are among
them many differences [0°27 01w oma v] [7].

[?] the differences that are in them; and through this we can know
[Ny 5o1] the time of [?] [?], and to know the molados and the tekufos
[mopnm mT2mn nyT>], and the eclipses [np5], and the judgments of the
stars [073337 *vown], and the changes that occur [mmpn mmna] [2] — [?] [7]
by way of [?] the stars [?].

[2] this against that [?] the matter of the differences; and these are the five
differences [on o™w 11 mam] [?]. The first difference ['&7 »°wi] concerns the
centre [o°]r>mi Payal] [2]. 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
[53531 Haba Dabw 1M [XIA] T MEY PR 70 19w ], since [?] — [?] that the
earth [?] [?]. But it is not so [[1°1 19 X%], for there are among them a sphere
whose centre is the centre of the sphere of the earth itself [13 x17 w3mw 2253
M3y pIRT M73], and there are those whose centre goes out and is distanced
from the centre of the sphere of the earth [1175 1391 12 prnn k2 or>mw wn
vxi] — [?] for the sphere itself; too, is distanced further toward one side than
[2], and therefore [?] from the stars [2] it is distanced, and it goes out from the
centre of the sphere of the earth [yxi 9172 1390 x3™).
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This sphere, then, which is distanced [?] toward one side more than toward
the other, is likewise called an eccentric sphere [137m &2 53%3] [?], since its
centre goes out from the place of the centre of the sphere of the earth [
YR 7 1370 opmn k2], And not all the eccentric spheres [139m 82 0752537
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 [197m oorxyi], for all cheir [?] is toward the [?] side; and
see chapter [numeral: ?] ["8[2] 1"¥1[?]] — [?] the eccentric sphere of Shabsai
[Saturn] [*naw 5w 1o7m xxvi Baka] [7].

The second difference ['271 "wi] concerns the two poles and the horizon
line [poi1 1 07avpi "2]: for there are [spheres] whose poles are [?] the poles of
the earth exactly [wnn yx7 »2v1p], and there are those whose poles are displaced
from the poles of the earth [y7x71 *2vpn [?] Pavpw wn] — for its northern pole
stands high, above the pole of the earth [yaxn 2vpn 75yn>], and, over against
it, its southern pole descends below the southern pole of the earth 17 20p
PRI 5w mTa 2upn munk Yw]. And by the measure of the elevation of its
northern pole [*19871 20 7213 My*w] above the northern pole of the earth, so
is the measure of the depression of its southern pole 217771 20 Mbsw My w]
beneath the southern pole of the earth. There will be a difference likewise in
[2] their equinoctial line [om>w mwi 1p]; and this difference follows from the
difference of [?] — [?] the second, for so the equinoctial line is as the middle
[yxmxo &1 mwn @] [2] of the sphere itself. So too the horizon, and the two
poles, are distanced from the equinoctial line [?] [?] — [?] [?] in a complete
difference [ »»wa] [7]. [?] likewise, for according to the measure of the
elevation of the northern pole of the sphere [22531 5w ¥ 209p 71213] 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 [mwn p
PIRA B mwi P 1 o117 785 19w], in the upper half of the globe [175yn 1173 »2ma];
and over against this, in the lower half of the globe [janni 7175 *2na] will be
the measure of the inclination [nv1 My°w] 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 ['a1 "wwn]: for there is a sphere that is [?] from
beneath upward, and there are [some] [?] turned from above downward
[Monb mbynn 2201m). -

The [fourth?] difference ["717 "rwn?]] is by the measure of the lag of their
course [@3%mn MR My ws], for there is [one] turned [?] and there is [one] [?]
[2] [2].

[The two closing lines are half recovered; see the QA note.] Now these
five differences [Yox 0w 1 mm] [?] [?] are bound to be completed together
[2] in one sphere [?] — [?] the differences named above [ o™wi], 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 [px71 [2209p] Syn oo oonwn ¥awpw *n], it necessarily follows that its
[equinoctial] line too [mw] W oxw & mom]] —

[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 [yxn bw mwn pn moi e Hw mwn). -

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 [vavpw Xox MY 7R 1M KW WML
YR 5w mwn Py 2avpn oo Yow mwn p1): this is called an inclined sphere
[ a3 'pa 1], because it inclines to the sides [27778% w11 &7 93], but it is
not eccentric [1>m X% X %ax]. And that whose equinoctial line and poles
are aligned with the equinoctial line and the poles of the earth [p2 o2amon
7RI 30 mwn), but whose centre goes out from the centre of the earth [x5x
YR 1370 KXY M), is called an eccentric sphere [137m X% 5393 'p1 1], and
it is not called inclined [71071 'p3 1rx1]. And there is a sphere that is eccentric
and is also inclined in its poles and in its [?] lines [on 131 X2 RX7W 2303 w0
Bw [P Pavpa Ava XA, and it is called [both] as well.

[2] such as the diurnal sphere [»171 9353 1m3]; and see chapter [numeral: 7]
["aa] P>37021] — [2] [?] this matter. -

There is yeta [sixth?] difference ["wlw "rw v 7971] concerning the spheres,
and it is this: the two uppermost spheres — the diurnal sphere and the sphere of
the constellations [nPran Sabay *ni Daba onw 115y ovoaan 2] — each of them
is called one sphere only [72%2 "% 2253 P 'p1 1K [07]n X”3]; whereas all the lower
spheres ['nnnnn 0¥9a%31 93 9ax] — each sphere of them is divided into several
spheres [0°23%3 1m0 pon1 omn 5353 53], and all of them are called the sphere of
(2] [53°a 'paooor [21]. -

Know, further, that all the great spheres named above ['133 01737 o¥9a%37 2],
and likewise all the lower spheres [onnnnn 0¥92531 93 191] — [?] every sphere
[?]] — are spheres that encompass and revolve about the whole world [om
10 09 0222101 o°B%pn 0°93Ra), and within them stands the sphere of the earth
entire [1213 yIRT 173 T 02n21]. But there are among them small spheres
[0730p 70353 1m w2 9ax] [2] — [2] the lower spheres, and likewise the sphere
of the epicycle [A2prn %393]. These do not encompass the sphere of the earth
[yax7 175 Nk 0°2°pn oRY], and the sphere of the earth is not at their middle,
nor within them below, at all [5%3 nwn% 0221 oyxnxa yax 1170 Pry).

[?] the measure of the sphere is small [?]. The one called the epicycle revolves
about the earth, and yet the earth is not inside it [y 2720 2210 7BPAT 2393 'Pam
12 7R PRY. The character of this sphere is that [?] it is a very small sphere
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[7xn Jop 2373], the measure of the whole circumference of its circle being as
the measure of the thickness of the sphere in which 21wy apn %3 [2] Wyw
R 9301 22y My wo] it is [?], turned and fixed within it [12 y12p1 220%M1]; and
its place [?] is on the equinoctial line of its own great sphere [5w mwn P2
Hw 5173 9391], called the [?] sphere, in which it is turned. Being fixed there
within the thickness of the breadth of the sphere [22%31 2m »2w3], it rolls there
from the underside of it to the upper side of it [Py’ vaw nnnmm ow La5anm X
12w], or the reverse [187% &]. It has two poles of its own, driven [?] into the
thickness of the wall of the great sphere [91137 22537 1217 *21y3] on its northern
and on its southern side [11771 11128 731]; and it likewise has an equinoctial
line, exactly [wnn mwi 1p 373 12 wn], [2] set opposite the equinoctial line of its
great sphere [Yow Dy 23531 5w 1w W 7213 on]; and the star [235m] — [?]
[7] the sphere called [?], fixed there, as [?] [?] — the equinoctial line of the
epicycle [Bpnn %323 bw mwn p).

So it emerges that the epicycle has two revolutions [2°212°0 2. The first is that
[?] is turned, its whole self, about the earth [ya871 2220 Mgy 55 220Mmw] [?], and
is called [?] — by the revolution of its great sphere [21737 12353 213°0 "y ]; [2] its
motion is found, and it turns the epicycle along with it [19pan 2253 nx o3 230m).
The second is the revolution of the epicycle's own self [?] [¥ow mzy :2°0m],
as [will be shown] below [11p%73]; and on its arriving [?] at its place within
the wall, in the thickness of the eccentric great sphere [917371 235371 21y 1217 T
x¥17], and above, there is [?].

[7] a difference between the [?] of the motion of the epicycle [[?] 12 1w
noprn 2393 nyun] [2] the epicycles of the rest of the spheres [0*22531 xw nopmn];
and it is like [?] the epicycle that they have — the planets [n3% *233], which
are [numeral: ? — obscured by an ink blot] below [?] — they are turned [?],
turned toward the side of the revolution of their own great sphere [73% 0°230m
Sy obaba :1200] [?], for [?].

The great sphere of Shabsai [Saturn] [?] [*naw 5w 517an %3%3] [?], the one
called the eccentric sphere [xx71 %323 'pan]: its eccentric is turned from below
upward [A%yn’ munn 2301 15w X21], and its epicycle too [1ow mBpan 9373 on]
is turned from beneath upward [%yn> nnnnn 220m]; and so with all the spheres
above — except in the sphere of the Moon [112%71 2332 n], for it alone
[73% x71 %3] its great sphere, its eccentric, is turned toward the [?] side
[72% 230m 15w &2 [?]], while its epicycle is turned the opposite way from
it, toward the other side [MX7 7221 13mn 7575 220Mm Dw AEpAT PaPx], as will be
explained below [1p% "xanmw m>].

[2] as in chapter [numeral: ?] ["3[?]]. And so the seven planets [n3% *333 1]
have epicycles [fapan [*19253 0% w°] — all but the sphere of Chamah [the Sun],
which has no epicycle [Fapan 5323 12 Prw 7"nn S3%an pin).

[Margin: outer (left) margin, on the line of the running header — the folio
numeral 1 (= 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 eatlier 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 [137pn] [?] in the great sphere. There is
yet another difference [ "w v> 7]: the great sphere [?] has a measure and
a time of its own for the revolution of its course [19971 212°05 a1 MW 1% w2,
while the sphere of the epicycle has another measure and time [w> mpan H3om
X 71 MY 7] for its own revolution and its own course [19%7m1 1212°0%]; and
the time of their revolutions is not the same [71w 0212°0 7131 PX7].

And know [y7] that the measure of the course [72rm 3w] [?] and it is
divided into [numeral: ?] degrees [nItoyn [212 ponnmn] [2] [2].

[2] [2] [2].

[2] like this [Ar2]. And all the matters that [?] in this epicycle within the
sphere [23933 noprn mma [21w oo1ayn 53] will each be explained in its place
[1mpma '} 5 2], We shall now set out the matter [13y Any “xan] of the
lower spheres [o1nnnm 0°%39371], such as the sphere of [?] [?], except the sphere
of the epicycle [Apprn 5393 »non]. -

And know that the rest of the lower spheres [@nnnna 093237 ww »> y1]
of [?] are divided into several spheres [0793%3 3% oponnn], and they are [?]
spheres — three great spheres that encompass the world [0°2’pn 079173 079391 2
obwi]; and also small spheres that do not encompass the whole world [ox
o2wn 95 oppn orRw ooawp 0°0a3], and likewise the sphere of the epicycle
[ropan 2253 121] [2] [7] great spheres.

They divide into three kinds [o°n a5 @p5n1]. The first kind ['x7 prn] is
the domeh sphere — the resembling sphere [ 2253] — that is to say [5"],
one that resembles [mv1w] [?] in all respects [o273y[A] 23] [?] another sphere
[mIx 2323 5x1]: [2] the sphere of the constellations [nyoman 23%3], since it resem-
bles it [[m17 x1 °5] [?2] — whether in [?] its motion [wnyn] [?] below, or in
the measure of its course [19%m 73°w> 171], or [?] — in its course [19%Ama]; and
because, just as the sphere of the constellations has its course [?] [2323w 13 »51
X171 199 nioman [21] [2] the earth [yxm], so it is necessary in the sphere [?] that
resembles [?] [m177 i 53532 mom 15 [21]. [7] its poles too, and its equinoctial
line, are like the poles and the equinoctial line of the sphere of the constellations
[mBran 5393 bw mwn @1 2a0pa o v mwn ) Paop 03] [?] equal [2] in itself,
and they are set together one against the other [71 7213 71 7> DM, -

However [pmx], the poles and the equinoctial line of the sphere of the
constellations and of the sphere [23%3 5wn mbmn %32 5w mwn w1 ovavpa] [2]
are not like the poles and the equinoctial line of the sphere of the earth [orx
PRI N7 Pw mwn P 2a0p3], as will be explained below [1mp% [Mxalnw m3]. -

And there is a domeh sphere [11771 5393 wn] in the revolution [napma] [7];
and here [?] of the sphere of the constellations, by the measure of its course
and according to the manner of its motion [\nynn 777 831 13%mm My*ws] [7] [7]
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below, and therefore it is called by another name [nx ow 1% 'p1 191]. And so
there is a sphere of irregular course [T2mmn nnwn 2353 mam] [2] [7].

[?] Nogah [Venus] [a1]. - And there is a domeh sphere in all the [?] except
[7] its motion, which is [?] above. - [?] [?] is done in the sphere of the Moon
[12357 ©3%33], and it is called the course of the sphere [22%3 72mm pn] [2] [2] [7]
it emerges that this sphere [23231 mmw xxm] [?] [?] is sometimes called a sphere
of irregular course [72mni mwn 2353 onya? 'pa]; and it is called [?] of the Sun
or of that star [X¥177 2997 W wnwi], and it is called [?].

The [numeral: ?] kind [[?¥3]n pan] is called the inclined sphere
[137 2353 p1], and its matter has already been explained above [12yn? 11y [1x2]n1 72:].
- The [numeral: ?] kind ['[?¥aln pnn] is called the eccentric sphere
[xxvn 2253 'pa] [2] [?]. It is also called the carrying sphere [xwn 2393 'p1 03],
since it carries the sphere of the epicycle within its thickness [nx xw1 x17 %5
P22 mepan baba] [2]. -

[2] the lower ones — the spheres of the epicycle: these are one kind only
[73%2 o7 "% 7 opAT #2253, and they are called by [?] names [mnw [?7] pn] [?]
[2] [2] [?] another [?] or a sphere -, [?] the epicycle, or the sphere of the [?]
[0 2a%a 1 maprn[?]], since the star is fixed in it [29197 ¥1pn 12 93 3], like [?]
the constellations, or it is called [?] [?] [?]. -

[Mllegible: an enlarged display word opens the paragraph here — four let-
ters, the last a final mem] — they are alike in these respects [0°1y2 07w, since
each one of them [onn 'x %3 73] has two great spheres [05173 o¥93%3 1215 7],
which are the [?] and the eccentric [xxvm [?17 onw]; and it also has one
small sphere, that of the epicycle [Bpnn 5w op 'x 9353 W v 03], and all [?]
spheres, or the great ones [?], and the sphere of the epicycle is called one sphere
['% ©a5a 'p1 mapin Da9a] — whether of Shabsai [Saturn] [*naw], or of Tzedek
[Jupiter] [p72], or Ma'adim [Mars] [0"%%]. And Chamah [the Sun] [75n] has
two great spheres, the domeh and the eccentric [[117 %173 09393 2 1% w2
xxTM], and it has no sphere of the epicycle [fopmn 225315 Px1]. - And Nogah
[Venus] has three great spheres [2°5173 075253 '3 %5 w» 73] — the domeh and
the eccentric [xxrm mm17], and also small spheres [0°30p 05393 o] [?] of the
epicycle, this one turned [?] [3210m 717 [?1]; and the whole motion [y1nn 53]
is called one sphere ['x 323 'p1]

[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
[0¥713 ©¥9353 3 12 w» 2931] — the eccentric, the domeh, and the carrying
sphere [Xwum mm17m x¥va] — and three small spheres of the epicycle
[mopnn Sw ooavp 0°2a93 '3, one turned within another [712 2210m 71]; and all of
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them together are called one sphere, that of Kochav [335 5w 'x %391 'p1 0%31].
And the Moon has three great spheres [02173 o¥93%3 3 72 w» ma3bm] — the
domeh, the eccentric, and the inclined [ &2 7m1] — and one small
sphere, that of the epicycle [Bpnn »w jup ‘& 93%21]; and all of them are called
one sphere, that of the Moon [7112% 5w 'x %393 'p1 0o:]. -

And the whole [?] [?] [?], for they are seven [numeral: 11/ ?] great
spheres [on 09173 09393 1 93] — three of the Moon and three of Kochav
[295 5w ' M35 5w 73], and two for the sphere [53235 oawn] [?]  of the [7]
stars [?], the lower ones [onnnna] [2] [?]; and three small spheres of the
epicycle [mopn 5w owp 09391 1] — two for Nogah and two for Kochav
[299% 21 maub 2], and [?] for Chamah [the Sun] [?] [?] the stars [?]. But
Chamah has no sphere of the epicycle at all [19pn %323 ow 7% pPr Aan> Hax].
And see chapter [numeral: ?] ["5 [?] P¥[?]].

3 pie/

[The chapter rubric is written in gold — p1 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.]

[7] the great sphere [?] [%a193%aa[?]] [?] the uppermost are three
[ on 1r9ya], which are called: the diurnal sphere [mvn%a%a'pan]; the
encompassing sphere [Ap>n1 932371] [?]; and it is likewise called ['pa 5"a] [?] the
sphere [?] — the portion [p2nn], since there is in it [?] no star at all [[?] 72 Px 13
555 2013 ow]. [?] [om [?1] its standing is not complete [0%@ R 1Tayn]. [7] the
stars [?] all the spheres that we have written of [132n5w o*%3531 %3 nx] [?] [2] in
it, of the motion; and the motion is in one whole day of twenty-four hours
[myw 77> Sw 05w '} or> Ayuna], and therefore it is called the diurnal sphere
[ a1 'p1 191).

And if we should say that there are spheres [0°2253 w>w “mx1 o8] [?] whose
motions are contrary to the motion [[yuna 1 nroon myunaw] [?2] always —
and also because [?] the time of the revolution of the motion of their course
[055m nyan 212°0 1ar] would be [?] [?], and a long time [71& 1an] [?], so that
the sphere [22531 5 ma%] [2] would be the greatest of them all [0%5m 173 71];
and this because it encompasses [7pn ®171 %3 ] [2] alone, and all of them are
set [@1n1 ovo] [?], therefore there is in it [?] [?].

[?] and to the stars [?] its motion is the reverse of the motion of their
revolution [p212°0 nyun 797 Myun] — the stars, even though they move [?]
in one day only [712%2 "% ov3], and even so [1"3y] [?] [?] the motions [?] [?]
are set in order [@°3pwm] [?]. And this revolution does not annul their first
revolution below [vn 'x71 0212°0 Bwan 1 212°0 PRY); this resembles [T A1) a
revolution [?] [?] small [?] within one great sphere [9773 'x 93%33], while the
star [395m] [?] and travels gently [nn12 75m7] at the time of [?] [?] the sphere
of the constellations and its centre [11 mbma Saban] [2].
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[?] the sphere moves downward [fon® yy1unn %3%3a] [2] [2] [2] and it turns
the sphere that moves upward [72yn? yy1unn 9353 nazom], like this one, which
has no [?] [?] a small revolution [yvp 212°0] [?] another; the sphere is turned [?]
[2], or the sphere within the sphere [23933 a5371] — all its particulars [Pv78 93]
[2] [?] that it turns the sphere, which moves [?] upward [?]; and it is likewise
found turning and moving downward [vn®% yyunm na3on]. And there is [?]
[2] it moves downward in its own way [on? yyunn 13772 87, and if it itself
is reversed [7omnm mzy X1 ox1] [?] [2] and all the revolutions are performed in
one time ['® 712 0wyl 021201 731]. And also, as with the matter of the union
[T )] an] [?] great [?] and a waiting [?]; even so it moves [nyy1ann 17oy]
[2] [?] over against one [?] which turns the sphere with the swiftness of [?]
[nomms Baban nx nazonn] [?].

And so it is with the spheres [2°%3%33 13y 131], for there are among them [?]
that move and turn from above downward [fon% [%yna 1 o7220m1 ooyyunn];
and with [?] [?] great [?], and in this time [?] itself, which turns the diurnal
sphere [m11 %353 Nk n23om X°Mw], turning it in a circuit [Ap>m2 na3on] [2] a
revolution [?] moving upward [2yn> nynunn], and also that it [?] — it is of
great swiftness, twenty-four hours only [72%2 myw 773 5173 m»nd x7], and it
cannot [213° X%1] [?] its revolution [?] [?] their revolution [?] in themselves, in
its own way [19772 onxya).

Now as to the matter of the division of the time of its revolution [ay o
2% ar mponnan] [2] — see how many hours [myw mms mam] [2] there are in
its case [7y2 wx]. [?] of a whole day, divided into twenty-four hours [o1 bw
myw 7735 ponnn obw] [2]; [?] and it is divided into the twelve constellations
[mbmm 275 pbmi], and therefore the diurnal sphere [mrn 2253 19%1] [2] [?] the
portion is divided into twelve great parts [072173 o°pon 275 pma poni], 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 1 (= 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 Li-Li1; 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 [1%173 '8 fyw 'p1 oin pon]. It emerges,
then, that the revolution of all twelve parts of the diurnal sphere is as the measure
[Myws ®17 men 23537 PN 2 53 :12°0 75 X3N] of twelve great hours, whose
time is called one whole day [0%w ' ov 'p1 oyt TwR M2 13 Myw 2™]; and the
primary sense of “hour” is this great hour, as mentioned [ Ayw X1 yw P2y
735 1917

[?] [?] and so it is divided [ponn> m231] [?] the small [jopn] [2] [2] [2]
astronomy [313n7] [?] [?] the sages [onan] [2].
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And they divided this great hour into [numeral: ?] small hours [[yw ponm
mivp myw '[?1> 721737 1], so that the measure of one day and its night comes
to twelve great hours [m"1 12 myw 2™ on %51 'x o Myw x¥nn], which are
twenty-four small ones [miwp 775 omw]. And wherever “hour” is said without
qualification [ono Ayw 'xaw owpn 9521], the small hour is meant [favp aywn xm7),
except where [?] is specified [wmanw> n>u?]].

[?] a great hour. - Moreover, the sages divided [%n o*momn 7] [?] this
one, and the small hour into [?] [> mwpn aywmi?1] [?] they are. [?] one whole
day, its night and its day, into [numeral: ?] parts [[?]7 mm 1%°5 oow '} ov
o°pon], and they are called [o°X7pn] [?] minutes [2°p7]. - Further, they divided
[pomw Ty] each degree of the degrees of the sphere [23231 mbymn moyn 531] [7]
into [numeral: ?] parts [?] and it emerges that the hour is [numeral: ?] minutes
[0°p7 [?]1 ®°n Aywnw x¥mn1], which are [?] 1080 parts [2°p%n 7ann]. And [the
reason for] [?] their being divided by this number [r 92om op%nnn] is that this
reckoning of 1080 parts [P 5™ nn 5w pawna am2 ww 8% x1A] [?] the hour
[rywn] — a half [?] [[5/1n], a quarter [?] [[y°3701 [?1], an eighth [noamwe], a
third [w5w1?1], a [2] [m[?1w1], a ninth [?] [nPywmi] [?] — a fifth and a tenth
[wy1 wmn]; and it can be divided into five [wnn® ponna® 51971] parts.

And it emerges that this diurnal sphere completes one whole revolution
in one whole day together with its night ['x 212°0 220m "7 53537 1 %3 R2PN
% oy o%w ‘X or> 09w]; and, running from the point of the eastern horizon
line [>mmn poxi W 'pan nr21], it revolves to the point of the western horizon
line [>37ynn pown p 'pa% 2210] [?] of the day [arn] [7], and from there returns
to a fresh revolution [w]7n 212°0% own amm1]. [?] the lower [}3nnnm] as far as
the point of the eastern horizon [»mman por[] 'p1 7¥] [?] the sphere [?]. And
there is no difference between one day and the next [van% ar ar pa "ww pri);
rather all the days [o"m°n 23 ®9] [?] hours [myw], since on each and every day
it completes a whole revolution [0%w 212°0 220m o1 o1 %32 *3] [?] the whole
globe of the earth, and returns to its place [¥apn amm yaxa 975 5] [2] at the
point of the eastern horizon every single morning [1p2 932 *n i poIR[A] ‘P12
7p21]. And so [?] its motion of revolution [1212°0 [71y73n7] [2] and it turns the
whole sphere [239371 23 nx 230m] [?] [?] and the motions [my1n] [?] are made
[wyn] [?] upward [9yn?] [?] a revolution [212°0] [?] on each and every
day [om oy 53], apart from its own motion [nyun n>w] [?] the composite
[n2ommn] [7] [?] moving upward, as mentioned ['113 72yn% [ylyunn]. -

And now that we have set out the horizon [PRIR[7] 1 %°2w NKR5], its motion
and the measure of the time of its revolution [1212°0 11 My*w1 1nyun], we shall
further set out [Ty 7x321] the rest [xw] [2]; for the [?] and the poles [0avpm]
[?] belonging to it, and the three lines belonging to it [Y2 9w ompn '[31], which
are the horizon line, the meridian line, and the equinoctial line [pawn p omw
mwi 11 o %0 ), which are all set exactly [wnn o°1m15m 095 12w] over against
the lines, the poles, and the centre of the globe of the earth [0avpm opi 310
yIRA 170 5w 1o mm] — [?] their matter [?]. And every place [?] where we
shall mention the matter of the centre of the world [t27 Pay o1 Twx opn
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021y71] and the poles of the world [y »201p1] and the three lines of the world
[0y 5w omp 3] — all of them are in this [12 o7 0913] diurnal sphere, which
is set exactly [wnn mon &1 WK ma 539a7] [2] on every side toward the globe
of the earth [yx1 7172 %x 71p %33] [?]. This never varies in any place [821 1
opn 523 09> mnws] [2] [?] the primary [?] — the three names of these lines
[7ox7 ompan mmw '] [2] in this diurnal sphere [nr71 %3937], since in it lies the
primary [1p*y X% 12 %3] [?] and the namels] [?]: [?] that [?] of the globe of the
earth is called ['pa yaxm 170 5w] [?] [?] the hour, as above [%"13 Aywn] [?]; and
since this is so [19 X 172 [2] [2], we shall now set out [Any “x2mw] [?] the
names [?] of the three lines [ap "2 [?] mmwn] [2].

[?] in this diurnal sphere a1 3533w ] the [?] line [71vpn m3a(21] [2] the
sphere is divided [pp®m 93237], and its motion [?], part of it upward and part of
it downward [fomb whm mbynk won). [?] is called the horizon [pawn pa xi],
and [?] this line is [2] [xw1 1 1pa] [2] [?] the time of the rising of the sun and
the time of its setting [Any*pw Ny wawn o[> ny], and it is [xm] [?]. For after
it has become clear that this sphere revolves [330m 23937 71 3 []923w 0K *3]
[2] [?] the rest of the spheres of which we have written [1anow o*93537 “ww],
moving upward [72yn? [Alynn]

[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 [?] [mwn 5351 03 *3 x¥mi[?]], al-
though it moves [yyunn [1Inrn oy] with a contrary motion [ [Alyun],
moves [?] [?]; here too it moves in the opposite direction from it X1 03
mmn 792 yyunn], so as to move in one whole day one complete revolution
[7ma % :12°0 05w 'R or> yyunm©]. Ie will be seen, therefore, that although the
days of the solar year are 365 days [1"ow o7 fRmA naw ww AP Oy *3 AR 199
on’] — which is the measure of the revolution [212°0 y*w xv1 wx] [?] of
one whole revolution of its own ["pw 05w ' 212°0] — nevertheless we see with
our own eyes [y 0’1 uX 173y] that on each and every day it completes
one whole revolution [Tnx 05w 212°0 2201 o v ®2aw] [?] the whole world
[0%7y11 93] [?] and returns as usual, and always [2211 s mm] [2] [?] sets
[ypw] [2], for on every side and in every [?] [%521 e %33 %5 [?]].

[?] the body of the sun [wnwn 233] passes the horizon line of the diur-
nal sphere [nrn1 53531 5w powi p 12y] [7] the hour of the rising of the sun
[wnwn nnal nyw]. [?] And when the sun inclines toward the western hori-
zon line [>27ynn poRA W R wawn muuw], [?] it is the line of the hour of
its setting [Any’pw nyw p x11] [?]. - And the line called the meridian line
[0 *xn P 'pant pm] — its use is to know the time of the rising of the sun and
of its setting in every [?] [732w nny*pwr wawn nn>ar ny nyT> noym [?1], which
vary according to [?] [71°03 oanwnn[?]] [?]. And the line called the equinoc-
tial line [mwn W 'pan wm] — its use is to know the measure of the magnitude
[57 y>w ny7> n5yim] [2] of the day [?] the sphere; for this depends on the
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entry [?] of [no215 *83 »¥on 71 3] [?]. And the matter of this line [ypr ot payn] [7]
below, in chapter [numeral: 7] [7"8[5/3] 19p%]. - And we shall set out [xa17]
[?] this line called the meridian [@vn >gn 'pa ] [2] [2] so it is, because [?]
there the sun will be [ wnwln] ow] [?]. [?] the meridian [ovi °xn] [?]: for
according to the measure that there is from the eastern horizon [My*w *85 »>
MR PRIRT 1 W] - as far as this meridian line [2vA *¥n 5w P a1 1Y), so it is
[x%17 19] — the measure of the distance that runs from the meridian line to the
western horizon [*37yn p2IR® 0w 30 PR WK prm Myw]. And it emerges that
when the sun inclines toward the horizon [p2% wawn mwuws »5 x3mn] [?] [2],
and when it inclines toward the meridian line, which is called midday [[Fluuws
0w >¥n ‘pan ari oxn p Px] [?]; and when the sun inclines toward the western
horizon [*2ynn pow® wnwn mouw] it is called [2] [?] the sphere [22%37]; and
when the sun inclines toward the meridian line [0 *2n 1 58 wawn moawa]
[?].

[2] the globe [?] the earth is half the sphere [22%37 »2n x31 yxi], and this
is [?]; [?] and those who dwell [awm] [?] in the [?] half of the globe
[72n 5w [21ya *2n] [?] those standing in the lower half of the globe [o™myn
1737 5w nnnna >xma] [7] as above [%"13] [?] — for them everything there is the
reverse of ours [ 721 %21 ow 7). It is different [ ®7w]: the moment of
our sunrise is the time of their setting [am%w ny*pwn ny X7 Wow A ya1 73],
and our setting is the time [?] of their rising [ny X171 15w Any*pw1 [?1]; and our
midnight is their midday [o%w ori »xn &7 5w 72°57 *3m1], and our midday is
their midnight [om%w 79757 *3n &7 15w ori *¥m] — for in all things they are the
reverse of us [1mn 79712 07277 932 071 *3). - And here [?] the time of rising and
of setting, and midday and midnight [#%°571 *xm ova »xm ay*pwm o ny] [?7]
were the earth [yxa 7non] [2] as the measure [My*w 2] [?] the [?] of the earth
[yaxn 5w [217] [2] because it is [?] [xIAw »851] [?] equal in time [yora mw] [7] in
all the [?] which [?] the part [p%n7] [?] in the eastern horizon [mmn powa] - it
will not rise [mr &2] [?] [?] like a globe, as above [2"13 717133]; and therefore,
when the sun rises [wnwn mar awx> 197] [?] but for the [?] which are far from
the east and lie [maown mman 1 mpnan awx] [2] the lands that are near the
eastern side [mman 73 5x marp on wx me7an] [2] [2] so the [?] of the east to
the [?] of the west [27ynn noyn> mamn mbyn 19] [7] in the west, since the globe
of the earth is round [yx71 1173 [?1w 115 27wm3] [?] the rising of the sun is not
seen there [ow nx=1 wawn o PR] [?] evening [27y] [?] one hour [nnx nyw]
in the lands near to the east [mma7 5x mampn mTma]; and all the lands that
stand further off from the eastern horizon [>mmmma paIRA 12 PR MR 5]
— according to the measure of their distance [?] [apnnln My*w *8371], so is the
measure of the time by which the rising of the sun is delayed for them [13
om2 wnrwn Nl MR g Myew]; for at chae hour the sun has not yet risen
[wnwn 7oy &5 any »3] [?] the globe [737] [?] [?]. And so likewise [?] the
matter of the time of the sun's setting [[wnwn ny’pw ny 173y 12 [m3] and the
hours [?]
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[Margin: outer (left) margin. A single display letter stands alone in the head
margin — the folio numeral. Both its legs join the top bar, which gives n (= 8);
n is disfavoured because there is no foot-kick on the left leg, and 1 is excluded
because the left leg is attached, not detached. Below it, the pale grey hooked
strokes and broken rings already recorded on the earlier leaves, in the substance
of the paper. Only a narrow strip of this 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.]

— midday and midnight [15*%7 *xm 0w >2n]. It emerges that every single
degree [A5ym abyn 532 »3 x¥mn] has a horizon [pow A% ] [7] of its own [7],
[2] [p>1mm] [2] [?] and according to the measure of the distance of the horizon
of that degree [®*n71 Abynn pow prm o] [?] [Ma0y/31] its horizon [Mow pora]
[2] that degree [x°nm moynn] [7].

[?] from the eastern horizon [?] [»mmn pown] it will be [?] [Ayw] degrees
[nbyn] [recte: myw], so its horizon [1ow PERINT ]D] [?] [mala/31°] above the horizon
[po1x Syn] — the eastern horizon of the globe of the earth [y 7175 Sw *mrmn]
— by [2] [wyl...1] degrees [mPyn]; and this [?] [?] is the measure by which
the time of the sun's rising there is delayed [72 wnwn nrr r anrn Ny

The like holds in the matter of setting [Ay°pwit 173v2 12 X3 191], for by just
this much [7r o¥y> »] [?] its western horizon sets [?] [V1]yw]] degrees [ypw
mbyn ... mow anyna powa] [recte: V1]yw]] beneath the western horizon of the
globe of the earth [yax7 7175 5w »27ynn pow nnn); and the measure [y wi]
[?] — that will be the time of the sun's setting there [ny*pw yar o 1 My*wn
ow mann).

The rule that emerges is that you have no degree whatever [»3 i 5%
moym oyn 12 Pr] [2] [?] varying by the measure of the division of the degrees
[n1oymn p¥on My ws nunwnn], which does not have [ Prw] a horizon peculiar
to itself on the eastern side and on the western side [fm T2n 75 T71n PoIX
27yn 73m). It emerges, therefore, that the times of rising and of setting vary
[manwn mypem A mny °3 xxnn] from degree to degree according to the
difference of their distances from the eastern horizon [p¥on 83 [7oym1 72y 522
manan paIkmn opnn). - [?] as in the matter of breadth [am paya] [2].

[2] the degree [oyna] [?] no degree [oyn px] [2] and it will stand [Tmym]
[2] near [?] distance [pr] [?] [7] and the setting [my*pwm], for all the degrees
that are of the measure [M¥°w> on wx mbynn 5 »0] [?] a difference of one
degree [?] [12yn & pion] [2] [?] with their distance [opmm oy] [?] their rising
and their setting is equal, as at the beginning [[A7nn2> mw any>pw’ olnn>r]; and
therefore they occupied themselves [1poyni 199] [?].

The sages [o*non] — [?] the division of the lands [mnn pron] [2] on the
globe [133] [?] — for according to the measure [1yw 053] [2] [?] [7]
and their setting [ony’pw1]. - And we shall set out [xan] [?] a liccle [nzp] [?]
as above [9"13] [?] as in this matter [ Pay>]. And here it has been shown
[Axan1 m3m] that from the eastern horizon [*nrmn pEIRM 3] as far as the western
horizon [»27ynn powx 7y] of the upper half [115y *2n 5w] [?] of the globe of the
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earth [px M7on] there are 180 degrees [mbyn 8"p w°], which are six [ omw]
[?].

[7] degrees, half the sphere [2a%x1°3n mbyn], and the sun's course
[wmwn o) [2] [powmen] [2] [2] [¥%021] the diurnal sphere [ %aba], as
above [5"13] [?] like the 180 [?] [2"pnmn]. [?] degrees are twelve hours
[myw 2 on mPyn]; and it emerges that the measure of [y ww xxnn] [2] the
sun's course in [?] one [?] of them [pbma wnwn 7omn [?1] is fifteen degrees
[nbyn 1 onw], which is about one hour ['x 7yws xi1).

It emerges that its course in each and every degree [A2yn 33 19%m xxPN
moym|] [?] is [numeral: ?] minutes of an hour [Ayw o°p7 1?17] — out of the sixty
[?] to the hour [Ayw% [?0°p7] Dwwn] — and these are [0M] a measure of 72 parts
[0°P2n 2"y My°w] out of the 1080 parts of the hour [ywn *pon A'[7Innn] [2], as
above in this chapter [71 pa23 5"13]. -

[2] aligned [1mon] [?] [wynn] [?] the body [?] [235] [?] the eastern horizon
[>mmn pox] - at that time [r ny] [?] the sun's rising there [72 wnwn o]
Here, then, at the time when the sun reaches [wnwi yo» wx ny> ]
[7] the eastern horizon [mmn pox 5w] - of the globe of the earth
[yaxn 175 5w] — and the degree [12ynm] that stands one degree distant from
it ['x A%yn mmn Apnnaw], away from the eastern horizon [mmn powin] - —
the time of the sun's rising there is delayed [anmxn® m3 wawn nner ny] [numeral:
2] [?] minutes of an hour [Ayw *p7] after the first rising [ An>m ny nx[?1],
and it will grow dark [29ym] [?] at the horizon of the earth [yx7 poxa].

And the degree that stands [numeral: ?] degrees distant [mbyn [21y apnanmw moynm]
[?] degrees — the time of its rising is delayed by one hour and more [ny “mxn>
731 ‘& ayw anmar] [2]. [2] [numeral: ?] degrees [?] one hour ['x nyw nbyn].

And it emerges that the degree aligned with the western horizon [*5 xxnn
»27ynn poIRa nmmonn avynn), which [qwx] [?] is 180 degrees distant from the
eastern horizon [[*nmmn pEIRT 12 Myn 87p Apn[2] [?] - — the time of the sun's
rising there is delayed by twelve hours [myw 2™ 72 wnwn nmoar ny anxn?]. The
sun's rising at the horizon of the earth is delayed [yx71 powa wnawn nmear anxn],
and it emerges that the time of the sun's rising there is the time of its setting
[Iny°pw ny X 72 weawn aar ny >3 xeen] [?] which is at the eastern horizon
[mman powasw]. - And here [?] ['2731] [?] and they are [?] the hours [?] of the
division of every single degree [oym moyn 53 pion] — it belongs to the sphere
[2abab xim] [2].

[?] the rising and the setting [ny’pwm amma] [?] like them, standing fast
[opr omms].

= P2’ [[gold display rubric — Chapter 4]]

And so it will be shown [xan> 191] [?] and the variation of the breadth
[21m manwm]] [?] of the degrees [m5ynin]; and here it depends [0 mam], as
in the matter of the line called ['pa7 % 13y2] [?] of the half of [>zn bw] —

[Margin: outer (right) margin — no folio numeral, as expected on a verso. A
faint brown n-shaped 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 [ar71 %3%37], which is called the equinoctial line
[ 1p 'pan]; for by it is known the measure [My°w y711 12 3] of the division
of the days and the nights and their variations [orw1 m>>m o pion] ac-
cording to distance [pmn »m3]. - [2] the latitude of the localities [[mmm an[n],
as will be shown [?], with God's help, below [1mp% a"ya [?1w m3]; and the
matter [Paym] [?] — for from it is known the measure of the hours of the day
and of the night [#%%m ova myw Ty w y7v an »3] in every [933] [?] of the
degrees [m>ynn].

For there is a locality in which, throughout its whole motion [?]
[Anyan 923w mr7m v 03], [?] in summer and in winter the day and the night
are equal [0 72°%m ori 97N p2pa] — thus twelve hours [myw 2™ 70] of
day and twelve hours of night [#%%1 myw 271 o). And there are degrees in
which, in summer [y>paw mbyn v, their days are long and their nights short
[07%p o m>*5>1 oo1x 0w i), and in winter [§mn21] their days are short and
their nights long [oomx o> o™xp o] — as in the places [mmipna]
[2]; and there are places in which the reverse of this holds [r J2°w nmpn w7,
varying [o71nwn]; and there are degrees for which six months of summer are
day [or yopn "wn [?lnlwlw oiw mbyn] and six months of winter are night
[7%°% qmina swn [210wlen]; and there are degrees where the reverse of this
holds [ 72°mw mbyn wn).

And all [531] [?] one knows well the latitude of the locality [m31mim 2mn 80 y77].
- And the north [?] [poxm] — for if the line [ ox »3] [?] the body of the
sun [wnwn 3910] were always aligned [?] [wynn mon 7] and you would find
[xxnm] [?], then all the days and all the nights in every place [25 ¥ ™ M
mmpnn 533w M7 521 o] would be twelve hours by day and twelve hours
by night [72*%2 myw 2 ora myw 2] [?]; the times of rising and of setting
would be in them according to the distance [prn *83 aypwm A mny ona]
[?] of the division of the degree [oynn p12n], and the day [?] and the night
would have no variation in them at all [5% »3w ona o0 X% 79°5m], since the
sun [wnwnw *0%] on all the days would be on that line [x177 192 om71 53], as
was shown above [2°¥% 'mw 3], according to [*83] [?].

[2] the sun [wnwn] in which they were, and they fixed [1pm 1aw] [?] over
against the sun itself [7xy wnwn 1], and it is not [1wx1] [?] the diurnal [nva],
as will be shown [?] in chapter [numeral: ?] ["B3 [?]w ™3[?]]; and inasmuch
as the sphere of the degrees [mbynn 5353 23 %831] [?] — [?] the stars [0725137]
and their equinoctial line [am5w mwn ] [?] their positions [almpn]]; [?] their
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line is equal [?] [om%w mw ], [7] toward the north side of the equinoctial
line [wn p w 1ox 73%]] of the diurnal sphere [»17], and at times it inclines
toward its south [1177 735 v onys], as [m3] -

For when the sun [?] [w> *2[?1], which revolves [220m7] [2] [2] [?], [?]
in its own sphere [1mzy i3] [?] one complete revolution [obw '} 1212°0]
in the year [mwa] [?] the days of the year [mwn mw], as was shown in
chapter [numeral: ?] [31”22 'mw m3?]] — here, then, it is not on each day
[0 932 X% min] [?] moving from point to point ["pa% P31 1 nyyunn] through-
out the days of the year [mwn nm» mw %31]; and when the diurnal sphere re-
volves it [1220% n1i D03 wr] —

[2] the body [23571], the reverse of its motion [1ny1n o] — here, then, this
day [ ova man] [7] a day [2] [?] from a degree [?] [A%yn mw], pointing [?]
[7m] at one point in the hour of the morning [Wpan nya 'x "paa], at [?] point
[p12] [?] one ['x], that the sphere of the sun itself [vaxy wawn Sw 915w] [7]
and it was not found equal [[1Imw xxm1 ®]] [?] and it revolved it [1220m]; and
in the morning of the second day ['21 o 1p231] they found that it had moved
away from [1n prniw wxn] the line [Wwn] [?] at another point [nnx "paa], and
it returned and revolved it again [1230m1 7rm].

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:

* wnwi 2393 — “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 wnwn
are unmistakable.

* mi1 2353 — “the diurnal sphere”. In the same band immediately above
and outside the preceding. 2371 is secure on four sorts. On the second
word the article does not separate from what follows it, so v 2153 is not
excluded; the m sorts themselves are sound.’

« wawn [5/2]y w nr [recte: wnwn [2/2]y wp 1] — “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.’

o v baba [o/ally wp mr [recte: v 9aa [o/a]ly p 1] — “this is the line of
the [7]] of the diurnal sphere”. Written along the horizontal diameter,
just beneath it, in the same manner and running the same way.

o 1t — Yeast”. 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 mm.

» 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 9o° to the page. The sorts
are of ordinary size and appear sound. These fail on ORIENTATION,

Smri confirmed — legible in CBL's own ink in a wider low-magnification strip; NLI 9573
writes "1 2223 / *n1 2393 at the answering position. The article/no-article variation stands
as recorded.

Sopening word confirmed 7t at the head of both axis labels, in a strip extended east past
the earlier crop edge; the 1/n reservation is lifted. A NLI 9573 carries the answering labels
without it — 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 817 [recte: 2177], "south”. A
later probe read it as four sorts [7/1]] - [7/3]] - 7+ [3/3]] 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 v (= 9). mis
distavoured because 1 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 [om°71 93] until the completion of the sun's revolution in the
sphere [23732 wnwn 212°0 o%wn 7y] [?] [numeral: ?] days [[?] o], and it does
not return to the place [@pnn® a0 8] like the point [Mpa3] [?7] — [?] and it
returns and draws near [?] [29pnn anm] [?] days [ow°] [?] after them [omnx]
[?]. And this [m]

is the case in every single year [mawy maw 522 127]. - Let us return to our
subject [112y% nn]: if the equinoctial line of the sphere of the sun [ ox »>
wnwn 2351 5w mwi] were aligned [1mom 71] beneath the equinoctial line of the
diurnal sphere [mr71 %391 5w mwn 3 nnn] — then, though the sun revolves in
its own sphere and shifts from place to place [mpnn pnyn 193732 220n wnwnw mIm
opn®] on each and every day [0 or 931], even so [1"ay] [2] its course and
its revolution would always have been [1212°01 13%n i o%w%] [?] only the
equinoctial line of the diurnal sphere alone [72%2 i %353 5w mwn w pa] [2].

Now [ny], since its equinoctial line inclines away from the equinoc-
tial line of the diurnal sphere [23%3 Sw mwn pn mou HYv mwn pw
mri] — which is also [>xww] [?] the equinoctial line of the globe
of the earth [pax1 135w mwn p], as above in chapter [numeral: ?]
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["22%"0[?]] — [?] [o%y1] [?]: for although it moves uniformly always
[7nn mwa o xmw 03 *3], only its equinoctial line [Yow mwn p 1] — behold,
it is carried round [23%amm 1 73] [?] and revolves and inclines at times to
the north of [112¥% o*nysb M 230m1] [?] the equinoctial line of the world
[0%wn 5w mwn ], at times to its south [1177% onysb], as [?] in chapter
[numeral: ?] ["22 [?]w ma(?]].

For [?] six[?] months of summer [y*pr *wn "1 *3] it inclines toward the south
side of the equinoctial line of the [?] [ %0 mwn p o7 85 moal?]] [7] six
months [@*w 1] [2] [2] [?] and in all [5221] [?].

[?] each day the sun's [?] line of motion differs [1y13n 'X 1 wnwn manw> o1 o7
from its fellow [vama] [2] — [2] [?] as [?] above in this [7m 2%% [21w wm2] [?]
— [2] [?] from the beginning of the tekufah [?] [naypn n2nnn [21] [2] [2] until
[v] [2].

And it emerges [x¥nn)] that [?] the sun [wnwn] [?] months [o°wmn], which
are 180 days [0 8"p omw] [?] — [?] according to the measure, in the manner of
those lines [0 0P 7175 MywY], it revolves [32°0] [?] line by line [p11p 233]
[?] its reverse motion [n»9571 1nyun]; and afterwards, in the six months that
follow them [ornxr w7 12 9"nx>Y], it returns to [2 amn[?1] [2].

****]

[7] the same course [777] [?] first [07P] a circuit of lines complete
[mmbwa omp Apa, and it emerges that it was [°7 °3 xxnn] [?] to draw on the
diurnal sphere [ 23532 978%] [?] a circuit of lines [0 Ap], and they would
be [r1] brought near one to another [ 71 0°22mpn]; and the measure of the
breadth of every [?] of the lines [2p [?] %5 amm y>w ] would be [?] as
the measure of the portion of the inclination of the equinoctial line of [y'w>
bw mwn p vl ponal [2].

The sun [wnwn], from the equinoctial line of the diurnal sphere
[mrn Daba 5w mwn pnl, from above [hynn] [?] to the farthest limit of the
south [011771 n9an%] — twenty-three[?] degrees and a half [»xm noyn [23]73]
— and correspondingly its inclination [1v1 772131] [2] of the globe [117371 5],
and toward the [north/small — not separated] side [Jop/ex] 73%1]] twenty-
three[?] degrees [mbyn [?31"0]; and it emerges [xxnn] [?] [?] from the circuit
[P 1n], the whole breadth being forty-seven[?] degrees [moyn [?11"n amm 3],
and the whole breadth [amn 531] [?] forty-[?] degrees [mPyn [21"n] [2], or they
were divided [1p%nn1 ] [?] a circuit of lines [0 Ap] to the south and to
the north of [119%%1 0117%] the equinoctial line of the world [a2wyn Pw mwn ],
according to the measure by which they revolve [220n oma myw5].

The sun, on each day, at a point ["pa2 o Y32 wawn], is carried round
[n535ann] from its fellow [v1amn], as above [%"15] [?]; and it emerges that
the locality [ »3 x2mn] [?] according to the measure will be standing
[ty man yw] — [2] you will find it in the equinoctial line of the globe of
the earth [yaxn 91727 5w mwn wpa x¥nn] [?] the sun [wrwn], whether in [?] or
in its degree [1n%ym3a 12 [?12 173]. So, then, when [Mwx3 73] it makes equal and
divides the diurnal sphere into minutes [mpT2 *nva %393 ponm mwn] according
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to the measure, on every [?] day the sun revolves through the minutes [yw%
mpT2 wnwn 2307 o 931, one of them [} 'x] differing [ne%nnn] [2] from its
fellow, as noted above [2°y% ow1o inann]. Here, then, it is pressed close
[pr2 man] [?] that the whole globe [11791 %5w] [?] the minutes are equal and
aligned, whether toward the south side [2177 7%% 172 mamom mw mpTa], thus. -

Toward the [north/small — not separated] side [up/1ex] 725]] [?], because
when the locality is [ nrmaw 0%] [?] [2] the globe [175] will not stand
far off from those who dwell [@2awn & pn &%] in all [%33] [?] the [?] line
[y 1p a[?1] — [?] the globe evenly above [5yn mwa m1an] [?] this [f1], at the
point of the line of the [?] horizon [ PRIRT P '1PJ:[?]], the southern [»»111];
and this at the point of the line of the northern horizon 18371 poXi W "p13 N,
and the horizon [pm] of the world is even [mw 0%1yn 5w]; and the upright-
ness[?] of the lower one [11nnm 9w™)] is revealed before him [118% m5ann], and
always [0921] [?], when the sun reaches the line of the eastern horizon [y312
i poi p ox wewn] [2] it will be strong|[?] like that one [xmn anm> prme];
and when it reaches the western horizon [*a7ynn parb 13ox121] - it will set
[ypw2], and by this means [75 3] all the days and the nights would be equal
[P mom oowon 5o vl

[Margin: outer (right) margin — no folio numeral, as expected on a verso. A
faint brown v-shaped 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 [47121 7°p2], the same as that one [X*n71 nnMs],
for all the motions that have breadth [amn on® ww myuni $35], which stand
away from the equinoctial line of the globe of the earth and of the diurnal sphere
[nri 5353 paxa 1170 Sw mwn pa 1 mprannn] toward its [north/small — not
separated] side [13vp/mx] 722]]. And here the globe of the earth is round|?]
[ouy yaxa 12 mm] [2] [2] [?] beneath the equinoctial line [wi 1pm nnn];
and everything that stands away to the north or to the south [prannw i 5
o177 5w x 1ex>] [2] [?] and more [1n™)]. And therefore [1971], the nearer
that locality draws to the north 1235 x°mn 7377 29pnn WK 23], the more it
is disclosed how [1x 72an°] the north pole [11237 303p] draws near [27pnn] [?]
the south pole [01777 207p] to be [nra>] [?] [?] and the north pole stands
away from it [1927 20 % prnn] [?] rose from [ A%y] [?]; and accord-
ing to how far [?] stands off from it [1% [?] pnw i '], at the [?] pole
[ 2vwpa[?]], the like of it [nma] [?] the southern [*m177], and it is covered
[7oon71] [?] and beneath the horizon of the locality [T p2w? nnm] [?] over
against the [?] pole [1 201p 7312[?]] the line of the horizon of the world will be
[0%yn 5w poixi p m]; their equinoctial line will be the one that passes over

34



CHAPTER 2 ["2 P78 — IN GOLD DISPLAY ...

[5y 72197 onPw mwn p ] [2] the line of the pole [309p7 W], over against the
heads of the people who dwell [o19wn owara wx1 1] [2].

[2] its breadth grows strong [9w amAn pmne], its poles change [avp unw-],
and the equinoctial line [mwn 1] [?] the horizon and the equinoctial line of
the first locality ['8n 730 5w mwn 1 pox] [?] that have [0 vw] another
breadth [1nx amn]. And as we depict for you here [ 72185 720 uxw 3] [?]
— and it emerges that the locality is seated at the pole [mawyn 71707 »5 X3¥AN
wpa].

[2] the north [1o37], the north[?] pole will be [1837 23v3p ], and so the
line of the horizon of the diurnal sphere [»171 2253 poIXTT WP 73] stands opposite
the heads of those people [on7 owira w1 mom]; and their equinoctial line is
covered from them [om%w mwn p o%2x 7oonm]. And so always [021% 131] [7]
the line of the horizon is what is found above the heads of the people who
dwell in that place [®77 Dpn2 01w DWIRA WK Py RIPIW 7172 R PIRT ).

And it emerges [x¥nn] that the equinoctial line of the diurnal sphere
[nrn 5aban bw mwn wp 03] is for them the line of the horizon [parn p on® xi].
And so, in this same measure [1 My*w 83 131, in every one of the degrees
[mbynn 531], it increases[?] according to [83 m21m)] [?] their standing away
from [ opnnn] [?] the equinoctial line toward the north [19371 5% mwn ]
so the northern horizon rises for them [*11937 p=x 077 723 19] and the
southern horizon descends [»»17771 p2wx 7). And [?] their horizon must
change [Mnw> omw pomw 777x8] and be raised above the horizon of the world
[0%1y71 poRn man ] according to the measure of the latitude of that locality
from the equinoctial line [mwn pn xona 7177 3m7 My*w *3], as [7] we have
explained [wweaw [217y] [2] [2].

For just as, according to the measure of the longitude of the locality, the
eastern and the western horizons change [0P2 1Y AP TR TR MY°w >3
*27ynm M), so too, [?] the breadth [ammm [212 19]: according to the measure
of the latitude of the locality, so do [?] change [0 15 m3 17 2amn My*w *03] —

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 frechand 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:

e 2yn — "west”. Outside the outer circle, above it, centred over the head
of the vertical diameter. Four sorts, drawn larger than the radial labels.

o — “east”. Outside the outer circle, below it, centred under the foot
of the vertical diameter. Four sorts, the same size and manner as 29yn.

* 0% PR — “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:

* 787 172 — “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. 73 is
secure on four sorts; on yIX the article does not separate cleanly from
what follows it.

* 787 199 — “the centre of the earth”. Inside the inner (red) circle, left of
the vertical, running down; the phrase's last sort is the y descender that
the cold probe had isolated as the one characterised sort of an otherwise
unresolved 6—7-sort label. ©

7CENSUS VINDICATED. A cold probe struck this phrase out, finding 091 alone with “no
PEIX there”; its note stands verbatim below, NOT deleted. Its crop stopped short on the
EAST, where an RTL phrase's first word sits, so pai fell outside the box — crop geometry,
not ink. On a box carried east to blank parchment 09 pow stands whole and clear; this
entry is reinstated.

89175 confirmed — the disputed second sort is 7; the phrase stands right of the vertical inside
the inner (red) circle, and NLI 9573 writes y87 7173 in the same position. A Do NOT carry
it to f. 11r: the central caption there is yIx7 2253, a different thing, and importing this one
would produce a fluent wrong caption.

oresolves the probe's UNRESOLVED ~left-hand label inside the red circle”; that refusal
stands verbatim below. NLI 9573 writes yX71 157 left of its vertical and y2xi 7173 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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* wnw1 Mo mw p — the line that equalizes the signs and the sun”. Along
the radius next west of the vertical, set at go°. © ****

* o2 mw p — “the line that equalizes the world”. Along the neighbour-
ing NE-sector radius. ™ ***

° m_w _ *kkk

* 71 [?1y1n poR[?] — “the horizon of the motion of the [...]”. Along a
shallower oblique radius on the right, between the red circle and the rim.
PR is sound on the same control as the body text; the final word I did
not read.

* 71 poWi P[?] — twice, along two radii in the upper left: one set obliquely
and one lying along the vertical diameter itself. In both, ¥ and p2wi 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 12X, 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. — ™

* [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
yun[?] 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.]

resolves the probe's PARTIAL wnw ... [?]7 mw 1p (°did not resolve at 8.5x”) — not a
resolution problem: a narrow box at high magnification strips the neighbouring word
and the shared mw W 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
yuna aw 9?1 is NOT settled here — see QA.

resolves the probe's 1 M@ ... “remainder unresolved”, read in the same low-magnification
frame. Same reservation about its relation to the earlier census entries.

Zrotated and read: @17, “south”. Four sorts: 7 (squared bar/leg join) - 7 (rounded arc join) - 1
-1 closed. This closed final o 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.

Bnow read as yIR71 1M, 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 * (= 10).]

its southern horizon and the [[northern / lesser]] one [T mpok
opr/mezal] [7], to gauge there the place of the station of the poles [ow myw>
ooawipn Tayn opn] [?]. And it emerges that when [qwx5 »3 xxnn] [?]

[?] the horizon of the world [8%1y7 poR] — from them [oma] [?] to the north
[123], and it is brought low [28wm] [?] toward the south side [om77 785] [?],
so that they have another horizon, an equal one [mw nx por 07> nvi>], in
which

the sun rises and sets [wnwn ypw» n]. Then their northern horizon will
stand lower than the northern horizon of the world [anbw 1ozn poR M7 X
o%1yn 192 paIRn T3], and their southern horizon [aa%w *m1777 paIR]

higher than the southern horizon of the world [221yn o117 pown maa], as [?]
[w ma[?1] in this degree [ moyma] [?2]. And it emerges that [*> xxnn] —

when we reckon minutes in the diurnal sphere, by whose measure the sun
revolves on each day [0 %33 wnawn 3210° 0m3 MywS *nri P3%33 MpT 2wNI TwRD)
- as above [9"13] — behold, the divisions of the minutes [mp71 *pon man]

[2] on the [[northern / lesser]] side [jop/pox] 782]] [2]: the upper division of
the sphere, above the horizon of the world, will be more [23%371 5w 1r5yn ponw
N P oW PR T oynb]

long and large than those minutes [mp7im omxn m>173 momx] [?] beneath
the horizon of the world [8%n pawx nnn], because their [southern]| horizon
[on5w [2017717 parmw *25]

stands lower than the horizon of the earth [yaxm pown Tm1] [?] on the [north-
ern / lesser]] side; and on the southern side it is the reverse [127% x¥1 01177 7821],
for the upper [division] of the minutes will be [mpTa 5w 1r5ya e »3)

[?] there, above the horizon of the earth, more [yax7 pown A5yn> ow MywS
an ] short [m2p] [?] the lower [division] of the minutes [mpa 5w 1nnnm]

[?] there, beneath the southern horizon of the world [>»11771 05157 po nnnn],
because their horizon stands higher than the horizon of the earth in the south
[0v172 yRA poIRR M3 05w P *85).

And it emerges that when the sun is at the extremity of the tekufah
["pnma nooana wawn naa °o ke of the [[north / lesser]], which is when [?]
[ [71 N2 xwl?]]

— that is, at the season of tekufas Tammuz [twn n2pn nys xw] — then the
day runs the longest and the night the shortest of the whole year [ovn 7271 1x
mawn H2aw 7IZp N AP TR 0.

And this holds in every settled place [21w°1 mmipn 532 i ], except the
degrees that lie under the equinoctial line of the world [1p nnnw nYoyni no
o> bw mwi, as above [5719]. And when

[the sun stands] at the extremity of the tekufah toward the south
[0177 725 "pnnm noPanal, which is at tekufas Teves [nav nopna xww], on its
reaching [1a3m3] [?] — then runs
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the day the shortest and the night the longest of the whole year, throughout
the settled world [21°n1 522 mawn Hoaw Aok Anra a°bm gp nva oral, as
above [5"13]. - And when [mw1]

[?] the place stands over against the equinoctial line of the world [1315 opnn
o2y 5w mwi 7], then the days and the nights are equal in all the degrees [1x
mbynn 5oa 0w M o]

of the settled world; and this occurs at tekufas Nisan and at tekufas Tishrei
[*wn nopn 1o°1 nevpna i ), and that is what is called the equinoctial line
[mwn W ‘paw ¥]; for when there reaches

the sun [?] over against it [77213 [?]% wnwn], then the days and the nights
are equal throughout the settled world [21271 532 o m>%m o 1x]. And it
emerges that the measure of the length [7mx My w x¥nn]

of the [?] ones or the near ones [0°21p71 1 [?17] is according to the breadth
of the degree [y am 03 X¥71]; for the more the latitude of a locality draws
near [73°71 2M7 29pNw o 53 %3]

to the [[northern / lesser]] side [yop/max] 72511, the upper division of the [?]
minutes will be very long, and the lower division very short [ 1voyn pbn
TR MAZP NN POM TR MOMK [217 mpa);

and the reverse on the southern side, for the upper divisions will be short
and the lower long [M21X 1innnm mAzp ¥ 1oy °pon °5 o117 732 1891, until
it emerges that the degrees [mbyni »> xxmw 7y]

[2] at the [northern / lesser]] pole [yop/nox]a 29pa]] [7] the equinoctial line
of the world is their horizon line [ambw pora W &1 o2wn bw mwn p) [7]

[2] the sun is disclosed to them, revolving [230m wnwn on% m2an°] [2] above,
at the decline of summer [ypr S12°wa moynb] [?]

the motions round about and not from above [Fb>yn5n X1 27201 Myna]
[7].  And it emerges that, through all six[?)] months of summer
[y>p *wTn 1 53 %3 x¥mn] [?], all the degrees

in which the sun revolves — on the [northern / lesser]] side — are disclosed
to them always, to their horizon, which is [[12x/1vp] 732 072 wrwn 220m onaw
X7Tw 07Pw poIRD TN oo ooPann on)

the equinoctial line of the world; and always it is for them [day?] [ 1P
o1’ [A%] X1 am o 5e?]] [?] and not [?] — days, all of them [?] nights
— all six months of summer; and likewise the months [ 55 n» %5 o7 X%
R 191 PP 0]

[2] the sun revolves beneath the equinoctial line of the world, which is their
horizon line, in the degrees [P W XMW 021y Pw 7w PR NN 230m wHwn
moyna onbw |

[?] there; and the sun stands off from them through all six months of winter,
and always it is night for them, all [of it] w1 "1 3 o npnn wowm ow Myws
195 795 o> X Tm qnil]

[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 [ov] [?] in its plain sense [Wwnwnd] [?] according to [*3] - And the
reverse holds [x17 78%1] [2] for the degree that lies beneath the southern pole
w1777 2 nnnw Abyns): the six[?] months

of summer are nights for the inhabitants of the [north / lesser]| [>w y*p
o> Mm% xn [jop/mex]n »awr], and the six[?] months of winter are days for
them [on% oo X3 A7n w0 M); and the reverse [?]

the matter [Payn] [?] into the degree [2ymn 7] [2] as above [5"10], and
[2] in it the degree that stands far from the line [ 12 mpnn A%ynn]

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 [5w mwn
PN DY DINwn 75w PEIRT Y WA P TR TR 09WA]

of equinox and the horizon line of the world; and so too the sun [
wnwn ox g2wn Bw pawn ] [?] likewise in the minutes [mp7219] [2] on the
southern side, and the [[northern / lesser]] of [5w [11@3/10p]m w777 730]

the equinoctial line of the world. And I have shown you how, according
to the horizon line of that degree, the minutes are found [0%yn 5w mwn W
MPT IR RO oY 5w PR Il °83 TR TR

[?] — the more anything stands off from the equinoctial line toward the
[north / lesser] [fop/mex]n 5x mwn wpr pranew mn 9]] [7], they are divided|?]
the more in the upper divisions and shortened in the divisions [nr Ponm
oopbma epn by oopbnal

below; and the reverse of this holds in the minutes that lie south of the
equinoctial line [mwi 3 0177 v mpTa X1 m Jam pnnn], for behold, the sun
does not revolve -

according to the horizon of [[that degree / the country]] [pmx -3
1 [arm/asyn]ar?l] [2] [or / and not]| other degrees, and not according to the
horizon of the world; and therefore, their horizon being [0%y1 pEIR 25 R
opEIX Nrma 1997

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 [on»x1 o3 051y powRn manwn
onn 'l?J’?y.nn'l obR PRANnd wnRwn [?] ﬂN] —

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 [amm pnnm>
A5 IR DT IDXA MPT2 230 PR OPEIR "B TIwn]

short; and when it is in the southern minutes, the day is short and the night
long [ 7%95m 9p orin o1 Mp72 1A 778p). And behold, this is reversed
— the matter of the diurnal sphere [»171 %323 Pay 1 Jonn1 M3

[2] over against the poles and the lines[?] and the degree of the globe of the
earth and of the world [221ym paRa M7 ndym »P1 2P Ta10]

Moreover, | have made known to you that it revolves [230n v Tny i o3
[?] and carries round all the spheres likewise; and in one whole day, from the
motion above [72yn% myuann obw ' 0121 19 M3 oAb Ho 220n)]

Moreover | have made known to you [?] [7nymm o3 [?1]: you have known
the divisions of the motions and [?] [1 mynn *pon ny[21] ¢
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m pmn”

On the explanation of the variation of the [?] of the days and the nights in
every clime ["%px] of our settled world [9px 552 m>%m owen [21 0w xea2
1w 2w Sw] and [?]

[2] the measure of [?] of each clime among them — which clime — and
afterwards I shall return to the matter [5X 2nR 27MXY “%pR PR oM o°9pR 9o
Payn].

[ have already made known to you above, in chapter [numeral: x?]
[x"23/2 A%yn’% Ry 723], and as I told you there [ow 7% *nmrw mo1] [?], that
[2] the climes run from the equinoctial line [7mwn wpn on o¥opxi]

of the globe of the earth and onward toward the [north / lesser]] side [1172 5w
top/max] 787 Axom paxall] [2] they have no [?] beginning at the equinoctial
line [?] — but

there is a measure of twelve[?] degrees and a half from the equinoctial line
[ 1pr g oxm mbyn 2 Myw v] [?] to the beginning of the first clime
['x1 ©%pri1 nonni 7], and there is no settlement there at all [5%3 a1 [ow] XY,

because the sun stands there always over against that place and near to it,
and rules with its heat over the place [®177 01pni 7233 700 oW XM whwnw 55
DPRR AR N2 v 10 2P

— that place — and therefore it is no place of settlement at all, but a desolate
wilderness [anw 127m X7 DR 595 2> opn X 1991 ’177]. And after twelve|[?]
degrees and a half

the breadth of the first clime of the settled world begins [am % nmn
i 5w 'R 0°9pRi], and the measure of its breadth is [numeral: ?] degrees
[y [2] ®1 12m0 v w]; and after it

the [second?] clime ['[?2]7 ©%px7], and its breadth is [numeral: ?] degrees
and a half [>xm mbyn [?]1 12n7] - and after it the [third?] clime ['[?317 o%pxi],
and its breadth is [numeral: ?] degrees and more

you will find - and after it the [fourth?] clime ['[?7]7 ©°%pxi1], and its breadth
[numeral: ?] degrees approximately [217p2] - and after it the [fifth?] clime
['[?717 9px], and its breadth is like

[numeral: ?] degrees - and after it the sixth clime [*wwn "5pxr], and
its breadth [numeral: ?] [?] degrees - and after it the [seventh?] clime
['[?117 @°%pxn], and its breadth [numeral: ?]

degrees and a half. And although he did not mention [1a171 Xow v oy] [?]
specifying the breadth of each clime in particular with exact precision [ppT>
91 PITPT2 v192 O°opR B3 am] [?]

[2] as the sage measured [0om 73] [numeral: ?] degrees and no more
[7y X%1], and reckoned on this account a further twelve[?] degrees and a half
[>zm mbyn 2™ 7y a1 pawn by proom] -

[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 ¥’ (=
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 ['X71 »5pRi1 nonNT Ty MW PR 12 wUw M350 0pnn 5], the breadth
of the whole will be [numeral: ?]

degrees [mbyn [?] 2571 amn ). It emerges that from the equinoctial line
to the end of the seventh clime [ @°5pxi g0 7y Mwn w1 R¥n3] and a half
[mgnm] and onward [x5m] [?] the habitation [2w 1] [?]

and there is in them neither offspring nor [[produce / motions]| [ 1
myur/mrian]y mTn]] [7] — and this because of the great cold there, on
account of their being very far from the sun [p1m1 n20% ow wx P 215 N
w1 TRN).

And therefore we did not reckon it within the seven climes [&% 199
"opR 11 9933 ymaawn] - And behold [3m] [?] the breadth of this settled region
[ amwon am] [2] is [numeral: ?] degrees [mbyn]

- less [numeral: ?] and a half [rxnm [?] mna], and from there onward there
is no settlement there at all [5%3 21 ow px 72°81] [?]. And know that from
the equinoctial line [[to / with]] this settlement [ [ay/7y] mwn pm m *2 y1m
pYl7al]|

— the last settled one [awvnn ynxa] [?] — they are [numeral: ?] de-
grees [mPyn [?p] o] and [numeral: ?] minutes of the divisions of a degree
[oynn »pomm oop7 [211], and a half, as far as the extremity [3p 7y 73nm]

of the [north /lesser]] [110%71], [numeral: ?] degrees and [numeral: ?] minutes
in which there is no settlement at all [[%55 2w 12 Prw op7 (27751 Mbyn [773];
of the whole, [numeral: ?] degrees, which are the measure —

[2] this [northern / lesser]] globe, the settled one, as above [[1op/ 1227 72
515 awvnn ] [2] of the seven climes [o5pKx 171 5w] among them [onn] [?]

the distance from the horizon in which [1aw pawn 1 prmi] [2] as far as the
horizon of the degree [A%ynn pow 7y], where the degree of the globe comes to
an end [0 bw mbymn avow]; and since —

the world is spherical, as above [2"13 »1175 x1 0511, therefore their parts
are not equal [mw opn pr 13%] [2] [?] that the [?] clime ['[?17 "9pxi], being
according to the measure of the globe [17371 N3 nray] —

- near to the equinoctial line [mwn %% 217p], where lies the utmost distance
[P %0 x17 12w] [2] of the extremity of the globe, which is [numeral: ?]
degrees over against them [07210 mbyn [?287p] XKW N30 2P Hw]

at the extremity that is in the globe [1722w n%pa] [?] and every clime
[o%pxn 521] [?] differs from its fellow [17an pioma] [?] from its breadth to the
portion [p>r> mann]

of its breadth, until the seventh clime is completed ['t1 "5pxi1 oowiw 7y mann],
is the measure of a fifth of the circumference of the globe [117371 Ap*n wimn My>w x],
which are [numeral: ?] degrees [mbyn [?2"y] onw],

which are [numeral: ?] thousand and [numeral: ?] miles [1%°n [?a]1 578 [?] onw];
and this on account of the roundness of the globe [1775 n>1y nao% an] [2] [7]
at the extremity [13pa] [?]
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And therefore he was exact in making known to you how great the whole
globe of the earth is [®17 703 yx7 7173 53 Ty> 7312 ppT 199 — that is its measure.
And know that, just as the sphere of the firmament is divided [22%3mw 13 %3 y7
pom P

into [numeral: [[o"w?]]] degrees, so too the globe of the earth is divided into
[numeral: [[o"@?]]] degrees [mbyn o"w® poma yaxm 17> on Mmbyn 0"wb]; and
because[?] the globe of the earth is exceedingly small [jop yxT MToW [2]01y10™
TRM3]

[?] and the degrees of the globe, and their parts, are exceedingly small [mbym
TR MILP o7 pbm 7]

[2] than the breadth [amn] [?] and every single degree [A2ym adyn 51
[2] of the degrees of the sphere [23231 mbyn]; therefore every degree of the
[numeral: [o"w?]]] degrees

of the globe [M737] stands over against[?] the degree of the [numeral:
[ow?]l] degrees of the sphere [23%31 mbyn o"w w moyni 7310]; and as [ have
said before you here [183 7185 *nnxw 1]

[2] the globe [1175] [?] two spheres [2°23%3 2], and even so the upper one is
exceedingly great [Txn 911 1oy 1737

[2] exceedingly small [78n Jvp], and even so the breadth of one degree of —

the globe stands exactly over against the breadth of one degree of the sphere
[535377 1 'R Dy 2m T30 namon M.

This [m71], and the sages of [astronomy / understanding]| have already
investigated and ascertained [1y 7 1pn [732n/a1on ] *non 1237 that the breadth
of every

degree of the [numeral: [o"w?]]] degrees of the globe of the earth is [numeral:
2] miles [%n [?] %77 pxA 70 Mbyn o"wn Abyn|

less a third of a mile [%n w*w mna]; and every mile is [numeral: ?] thousand
cubits [Fmx o858 [?1 X177 5o 5]

[?] and according to this reckoning the measure will be [y»w o 1 Pawn 2037

of the breadth of all [numeral: [[o"w?]]] degrees, which are the circumference
of the revolution of the globe [1173 212°0 Ap>n oaw Mbyn o"w 55 am]

of the earth, [numeral: ?] thousand and [numeral: ?] hundred miles [y 87
P2 mxn [?11 A9R [?]1 v]; and you already know [nyT 12331] [7]

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: ya87 7175 — “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 2mm ("breadth”); the second word remains unread
[2].4

* 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 [mav amm 12 v» oomow /3 wpma www %5 %"10]; and
[[the sages]| [amom™] [?] did not stand on the exactness of the reckoning
[pawnn py1pTa Sy 10y XS]

[°] approximately [21p3], as [?] wrote there [ow [?] @"m3]. But the true
measure is seven parts of twenty-two parts [2"31 0°p1 't X1 *1PRRIT MY W PaR
o°pon]. That is to say: when

there is before us a globe [1173 7125 7] [?] and we wish [?]

to know its thickness — that which is called the diagonal, or the diameter
[~1p 1% T035% P37 XMW AW NYTY] —

in the language of the sages [o°n9n w%3]: behold, we divide the measure of
the circumference of the revolution of that circle into twenty-two parts [7137
o°pbn 275 HR R D1y 212°0 Apon Myw pona], and its diameter [Yow qwipm]

will be the measure of seven parts of those twenty-two [0pon T Wyw
3751 omixn] [?]. And know that when a straight line [ 1p Twx> *3 y1m] [?]
the thickness [*2w] —

of the globe of the earth, from the southern pole to the [northern / lesser]]
[op/smox ]l B *m77 2vp 0 paxa 0] [7] — for this is what is called the
diameter of the globe, as above ["13 1737 0P 'p1 71 *5] — the measure will be
[yow o] —

143mm confirmed on CBL's own ink, without the second witness — 1 (rounded arc join) - 1-
1 (roof on two legs) - 2 (open-left C, curled foot, against the 2 control from the f. 8v plate,
which excludes 3). The second word [a] - [y/v]] - [=] - [#/2/2]] survives unresolved: a%yn
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 [[?] 12 [?]) @°85x], and it is
the measure of seven parts of the twenty-two parts of the circumference of the
whole globe [117371 %3 Ap*n 5w o°pon 2737 0 oopbn T Myw )M,

which was the measure of [numeral: ?] thousand and [numeral: ?] hundred
miles [7%"m mxn [?210 bR [2mwy] Myow w] [2], as above [5730]. And behold,
the whole [?] of the settled world, which is [numeral: ?] degrees [[?] %3 mm
mbyn [2] omw 2wrn]

and [numeral: ?] minutes in all [%522 0p7 [?7"211], the measure of the [?]
will be [numeral: ?] thousand [@°8%x [?7a] [?17 @ m°] [2] [2] miles [175n]
[?] like handbreadths, that is to say [nx% o°mov m3] [?]

[?] and thus [numeral: ?] thousand less [?] [nwma abx [2] 191 [21]
[7] and so forth ["31] [?] the settlement, every [numeral: ?] miles less
[mna 1% [27] 55 2wn]; it emerges that the measure of the circumference
(AP n Myow xxmi]

of the globe is [numeral: ?] thousand miles [12n 7%x [?] [?7wy] 117137], and
therefore [?] wrote [?] the intention as is its way [71773 nnon] [?]

that he wrote so [19 2n5%]; and the diameter will be [numeral: ?] thousand
and [numeral: ?] miles ["n [?1m @°a5x [?] 7wpa 7). And now let us set out
the variation in the length of the days in every clime [@1 7% 72°n 2x21 ANy
opR 9oaw].

- Know that the degree beneath which the equinoctial line falls [1oynm »2 y7
mwn W eann e wR] [2] always [7nn], as at its beginning so [?], which is
called ['pan]

— the days and the nights there are twelve hours [2™ o ow m>5m o
myw], always [7nm] [?] and twelve hours the night [15*51 myw 2]; and the
reason is that the horizon of

that degree is [?] the horizon of the world, as above [2"15 o2wyn pox]. And
in that empty place [*157 o1pnan X

whose breadth measures twelve and a half degrees [mbyn 2™ 1am myw wx
»2m1], the longest day there is twelve and a half hours [ow “wx T 1nvn orn
XM nyw 2" NT‘] —

and we have already known above [12yn% 1y 7237] that, according to the
measure of the distance [PW[1] MMy*w *83 *3] of the degree from the equinoctial
line [mwn 1pr 1 m9ymi panl, so does the pole rise [avpn 723 73]

— the [[northern / lesser]] one — for the horizon of that degree [>w *11037
PEWA Ow WK 72yni]; and correspondingly [71:] [?] the pole of the southern
horizon descends from them [omm »1177 poIx 209 7). And it emerges that,

since the quantity of this empty place [*1387 opna a1 Mmow 115] — and they
have drawn off [ypnnn] twelve and a half degrees from the equinoctial line
[rmwn 1pmn *xm noyn 2] — just so is its like [1mmd 9] —

it emerges that the [[northern / lesser]] pole stands raised above them twelve
degrees [mbyn 2 ooy max [jop/mex]a avipn xxm] and a half [72nm]. And
the first clime, at its beginning [n%nna 'xn1 "opxm] [?] there —
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the longest day is thirteen hours [myw 3" &1 1% "0 ova] [2], and corre-
spondingly the [northern / lesser] pole rose above them twelve

degrees and a half [>xm mbyn 2 o5y [op/mex]a 2vp 23], and it stood
raised above them [numeral: ?] minutes [0p7 [?] o*%y man] [?] their degree,
the longest day is thirteen hours [myw 3" o 71 nri ovi]

and the breadth of the [northern / lesser]| [?] is fourteen and a half degrees
[>xm nybyn 77 & [yopsnexa 1217 amm); and atits end [ramxa] [7] the longest
day is [numeral: ?]

hours and a quarter [y°211 nyw], and its pole rose [numeral: ?] degrees
[mbyn [2awy] 12v7p 72a] and a half [>8m]; and the measure of the whole
breadth of this clime is [numeral: ?] ['n] ®7 7177 “5pRi7 am1 5o 1y w?]]

degrees, as above [2715 mbyn], and they are [numeral: ?] miles [p%n [?] om]
- And the [numeral: ?] clime [ 2%pxmi[?]] [?] the second, above [[7yn® 2]
[?] its long day is thirteen and a half hours [>xm myw 3" 17 1m7]

and the pole rose [numeral: ?] degrees and a half [mbyn [20mwy] 20pa 7230
2m1] - And at [?] its long day is fourteen hours less a quarter [myw 7 1R 17
y°31 nne]

and the pole rose [numeral: ?] degrees and a half [mbyn [2173] 2vipn 7230
xm] [2] miles [1%°1] - The [numeral: ?] clime, above [[%yn% [?'3l7 2¥5pxi], its
long day

is [numeral: ?] hours [[myw [?22], and the pole rose [numeral: ?] degrees
and a half and a fifth, which are [numeral: ?] minutes [mbyn [?'5] 2Lp7 7221
op7 [?27n] omw wmim *xm]; and at the lower [?] fourteen [ nnnn]

[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: 2. 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 ; but a display * set high on the line is
not excluded, and I cannot separate the two at the resolution available to me.
[ therefore record the numeral as [27/27] 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
(2w 5w 21 mbyn 275 2vipi 7ax y2am myw ], which are [numeral: [2/2]]] minutes
[o°p7 'm omw]; and its breadth is [numeral: ?] miles [%n [2] [1ann]].

The [numeral: ?] clime, above [5yn? [?]7 o*opxi]: its longest day is [nu-
meral: ?] hours and a half [*xm nyw [?] TR mr], and the pole rose thirty—
seven degrees and two [*3w1 nyn 1% 0P 230

fifths, which are [numeral: [772?]]] minutes [2°p7 775 0w owin]; and at its
lower end its longest day is fifteen hours less a quarter [0 1% v WP nnn
y37 mne myw], and the pole rose [numeral: ?] [> 20 maa[?]]

degrees, and its breadth is [numeral: ?] miles [%*n [?] 72mm mbyn] - The
[numeral: ?] clime, above [A%yn% [?17 o*%pxi]: its longest day is [numeral:
[w?]l] hours [ 9mx7 7v], and the pole rose [numeral: ?] [ 2vpn m23n[?]]
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degrees and a third, which are [numeral: [5?]]] minutes [2p7 5 omw w2501 mbyn];
and at its lower end its longest day is fifteen hours and a quarter [vav wnnn
¥ myw 10 TR, and the pole rose [numeral: ?] [ 207 maa[?]]

degrees and a half; and its breadth is [numeral: ?] miles [ [?] 1anm “xm mbyn]
- The [numeral: ?] clime, above [9yn®> [?17 075pxa]: its longest day is fifteen
hours and a half [>xm myw 10 T8 ™M) —

and the pole rose forty-two degrees and two fifths [mPyn 2" 2v1pn 7230
owmn '21], which are [numeral: [779?]]] minutes [2°p7 [?27172 onw]; and at its
lower end its longest day is [numeral: ?] hours [myw [?1" T1x7 v wnPnnn>1]

less a quarter [y°31 mno], and the pole rose [numeral: [1"»?]]] degrees and a
quarter [y72m mbyn [211"n 20pn 72311, which are [numeral: [102]]] minutes
[o°p7 10 onw], and its breadth is [numeral: ?] miles [>*n [21 [1amn]1] - The clime
["2pxn]

[numeral: [v/2]]], above [A%yn% [?1]7]: its longest day is [numeral: [r?]]]
hours [myw 1 91x71 1], and the pole rose [numeral: ?] degrees and two thirds
[0°w5w '3 mbyn [21n 2w1pn maan]; and at its lower end its [day] [ 1o nnn']

longest is [numeral: [1?]]] hours and a quarter [y>3m myw 1 71x7], and
the pole rose [numeral: ?] degrees and a half [xm mbyn [?] 2v9pn 72301], and its
breadth is [numeral: ?] miles [>n [?] [vamI1] - [?] that every

clime adds over its fellow [v17an 5y o1 o'5px1 0°9px] — that its longest day
[is longer by] half an hour [Ayw *2n 1% mv »3]; and [?] that, according to the
measure of the distance [pmn] a3rws 5 [21n]] —

The long days, as in the days of summer [y>pr *2°> o»o1x7 o], will be the
long nights in the days of winter [7mn7 =2 Mo m>% vir’] - And now let
us complete the explanation of the matter [P1y %2> o5wi]

[?] — only that all the degrees that lie beneath the equinoctial line [%3 %3 p1
mwn P nnn wr nMoyna] [2]: there the days are equal throughout all the days
[ 552 ona onw 0w ]

of the year — twelve hours the day and twelve hours the night, as above
[5735 m%o%r myw 27 ovi myw 2™ mawi); and therefore there is no difference
among all the degrees [mPyni 52 wisn px 1971] [7]

[?] the variation of [?] or [?] [w [?17 »ww [?1] [?] the distance from the
line [[?1 %pn 12 prn] [?] — and this depends on the measure of the distance
[P 1m3owa »on an] [?] because [?]

near to the horizon of the [?] [ pow »x 7219p(?]] [?] from their being so, as
above [2"15 onrin] — according to what [?] in the whole world, the measure
of the hours of the day [ova myw My w 092 93a[w] in *63)

[2] always: the longitude of all the localities is equal, as above [[?] 75 oy®
5715 0w o M TR]; and they have two summers, which are Nisan and
Tishrei [*wn 1001 onw oxp 2 on% w»] -

[] the sun over the people [[?] owixn 5y wnwn] [?] and two winters
[go2m 2], which are Tammuz and [?] [ mman anw(?1] [?] the sun draws
away [prnn wnwn]
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[?] and the whole breadth of the settled place, which is from the equinoctial
line [mwn P 1w 2wvnn opnpa am 53] as far as [numeral: ?] degrees and
[numeral: ?] minutes [@°p7 [?17 M7y [?10 T¥], as in all that has been mentioned
["1ar1 53]

it is certain that in all the degrees that lie in this place [Mwx noyni 552w &7
i opma] [7] there is in it day and night [1%10v a2 w] [?] they will vary
[vanee] [?]

according to [?] the latitude of the locality from the equinoctial line, so
grows [T 73 Mwi p 0 A0 2m [?] 03] the length of its day or of its night,
as above [5713 %5 1 mr 78] [?] but [?]

the place [?] the end of the northern horizon [1122] pox A0 [21w opral], in
which there is no settlement at all [%%3 2» 12 PxRw], since it is impossible that
it should be there entirely day or [ o1 %51 ow mmPw “wax *xw *57]

entirely night, as will be explained below [15p% “warw 13 75°% %o1] - How-
ever, in the breadth of [?] the settled place, which is [numeral: ?] degrees and
[numeral: ?] [ M5y [2]o onw 2wvnn opna (2] 2mn2 03R[?]]

[2] the reason that they have both day and night [0x ov om2 ww nri oy
725, there are in them measures [2*13°w o2 v°]; and what its sense is: for
behold, the degrees [mbynn mi »3 w1y mm]

that lie in the place which is from the equinoctial line as far as [o1pna mawrn
7y mwin p 1 xaw] [2] one, twenty-three degrees and [numeral: [775?]]] min-
utes [[?] @°p7 1”21 mbyn 73 Tnk], and no further within the whole [5%22 Ty X%1]

which is the measure of the inclination of the sphere of the zodiac [x1w
mbmin a5 nv1 My'w] and the sphere of [2] [ %925m[?1] [2] the sun toward
the northern side [18% nxa® wnwn], as will be explained below in chapter [?]
[22 1ap> Wanw mo[?]]

and so forth [131] - Behold, the sun revolves directly over their heads
[owx mo1 210> wawn man] [2] twice in the year [Mw3a oonys "3]: the first time
['xr1 ayan] [?]

when the sun goes and draws near to the head of the constellation [?] [twx>
513 w2 27pnm wiawn 72 [21] [?] the inclination [nw1]. Behold, the tekufah
of [n=pn man]

[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 [mnn]; and the second time is when the sun turns back
[wnwn amnws xon an ayam]  [?] and goes toward the southern side
[2177 725 759m]. For since those [?]
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are near to the equinoctial line [mwn p % marp on], it descends [177] [?]
from the end of the inclination of [n»wv1 R10n]

the head of Cancer [1v10 wx1], therefore it revolves directly over their heads
twice [@°myD "2 Owr1 111 210° 19%] — once on its outward course and once on
its return [1071M2 "X 1N21272 K] - As for all the degrees [mbynn 93 bx]

that lie [?] over against the end of the inclination of [n™w1 m10 7213 [?] nawrn]
the head of Cancer [Jv10 wx1] — and these are the ones distant[?] twenty-three
degrees and twenty-five [1731 mbyn 375 [mpnn]n om]

minutes [0p7] [?]] — behold, the sun does not revolve directly over
[m23 wnwn 210> X5 M) - their heads at any other time than once in the year
only [72%2 mwa 'x oys n>m owx1]; and behold [13m] [?] when the sun is [?] at
the inclination of the head of Cancer [jv70 wx1 n>»w15 [?] wawn nmal,

which is the day of the tekufah of Tammuz alone [72%2 rmn nopn or xw].
And the degrees [moynm] [?] which [?] from there [19n [?] 7wx] — behold, the
least of [?] from the inclination of [n»win [?] vyn man] [?]

the head of Cancer [jv70 wx1], and [?] toward the [northern / lesser]] side
[top/mox] 7% [?11]], as far as the completion of [numeral: [o/v2]]] degrees
and twenty-five minutes [0°p7 71”51 mbyn [*5/"0] oo 1¥], which is the limit
of the settlement [21w7 n*5an xyw] —

behold [?] the sun does not revolve directly over their heads at all [[?] mn
021y DWRA 31 wnwn 20° X7], but is always far from them [wnawn mm 7m0 Xox
o pn]

toward the southern side [o117 78%]; and everyone who is set further [?]
[prnn3 qwr 921 [?]] from them than his fellows [am7ama anw omn], so will the
distance be from [1» [mpnn]a m°mn 79]

the sun [wnwn] [?] according to the measure of [?] [ Myw *02[?]]: as the
sun draws near toward the southern side, so it will be drawing away [[m27pnin
PIAMM P 13 01T XY wnwn)

from the [?] [77 10?1, each one according to [?] [*83 '& 93 [?1]; and therefore
in the days of summer, when the sun is nearer to them [wnwaw yopi 12 191
obR 217 N,

the days grow long, and in the days of winter the days grow short [¥77x
oo 1P gnn w1 o] [2] the measure of its distance from them or its
nearness to them [GoX 1217°P W P Myow].

And the degrees that are distant from the equinoctial line [qwx mbynm
mwn P 1 opm ] [numeral: [10?]]] degrees and twenty-five minutes
[2°p7 1721 Py [21710] [2], which are the measure of [My*w onw]

the distance of the head of Cancer from the [[line / pole] [1n o0 wr1 P
ap/plall] [2] and not [?] [ ®%1[?]] — the northern pole stands raised above
them [numeral: ?] degrees and [numeral: [[n"3?]]] [[?] po2n 2v1p oPoy maw
n"19 mbyn?l]

minutes, [numeral: [2"32]]], as above [5"15 2”1 o°p7]. And we say that there is
the point of the end of [710 NP1 ow *> mxn] [2] the head of Cancer [0 wx1]
[?] rises whole [[512 moyn] [7]
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always above their horizon [omPw powin 0219%], always [0215]; and the end
of the point of [nTp1 Mo1] the head of [numeral: [7"22]]] [7"3 wxA] over against
it, found for them always [2%% o> nxzn1 1310] [?]

their horizon [o7%w powa]; and we say that when the sun is [?]
[w wnwn nrma > mxa?]] [?] directly [?] like the point of the head of Cancer,
one [NNX 1970 WX NP1 M| —

according to the length of the day alone, it will be twenty-four hours [77x>
myw 773 i 1735 ovn] [?] day without night [79°% 852 0v], and the rest of the
days of the year they are [?] [> on mawn nm xe[?]]

hours between the day and the night [72°%m ovi 12 myw], except that there
is a difference [?] [2 w87 w'w X5R[?]] between one day and its fellow, as above
[5733 17°an® ov 1a); and when the sun revolves [wnwn 2107 Twr]

at the end of the point of the head of [numeral: [7"3?]]] [7"3 wx1 nTpa mo3]
— for if the sun, which has passed [Mayw wnwn ox »5] [?] altogether [*1m3%], then
they will have one long night [131% "% 7% o> 70 ™)

out of twenty-four hours, day alone [0 7352 myw 7”3 1n]; and the degrees
will not [1r mbynn ®51] [?] the mean of the motion of the zodiac to their
horizon [aw pak> mbman nyun *yxnx]

and we say that [numeral: [1'?]]] degrees rise in a single equalization [axn
'R w2 noyn 119y °3], as [?] one hour ['x Ayw [?13]; and correspondingly
[numeral: [7/?]]] degrees set [myn 1 wpw 13131] [2] from the side of

[?] and the degrees will not rise there [mbynn ow 2y X9] [?] one [?] [?]
the distance, since [?] from the places of the settlement [2w°n1 nmpnnn], and
they will have [oA% ] —

the head of Aries [v wx1] [?] and the head of Libra at their [[northern /
lesser]] pole [onw [op/m=x] avwpa ooarkn wxM], and the head of [wx]

[?] in it the pole [numeral: ?] degrees and a quarter [y>2m noyn [?71 2v1pn 13,
there will be half [*xn 7]

[?] upon their horizon [om%w powi 2¥], and they will be over against [7]
half the year [mawn »xn [?] 7213 vi]

[?] theirs, and they will have [?] from the summer, the whole of it day [
0w 20 7P 1 [?1 0n] —

without night, and [?] from the [?], the whole of it night, without day [x?2
oY X92 79°% 197 [2171 11 [?11 79°5]; and the place in which the pole rises [numeral:
?] [y 2vpn 72z 2w opemi?l] —

[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 3 the right-hand sort is a short stroke with a
slight leftward turn at the head and no ascender. I read the numeral 2" = 13.
The discrimination that carries it is the descender on the left sort (3 against 7,
which has no leg) and the absence of an ascender on the right sort (> against %).
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 [?] [mna mbyn [?1], every one of the [southern]] [?] will be
hidden [o»Im77 %3 oby3 m]] [2], and they will be [?] the whole [[year]]
[mawln 53 [21 vn21] [2] —

and they will have [numeral: ["32?]]] months [[in summer]] entirely day
[ov 7% [?y°pal own [22aw] on> ], and [numeral: [[2/2]]] months [[in
winter]] entirely night [72°% %3 [?9mma] oown [?219]; and when [[it rises
higher]] [ariwm?1] [7]

degrees and [?] [1mbynl?l], [?] half of [Taurus]] and half of [?]
[[>xn]r [27mw] [2°2n?] [2]] will be [hidden] always [[Tnn [mbyn/onby], and
half of Scorpio and half of [[Aquarius]] covered [o01m [*157 *xm 27py *xm]

always [0915%]; and there will be three months entirely day [or 793 own 2 van],
and [numeral: [[¥?]]] months entirely night [7%"% 793 [o]PwTn [?3191]; and
when [[it rises higher]] [numeral: [1"y?]]] degrees and a half, there will be
[ *xm mbyn [217y] [2ma]ws)]

all [2] and [?] [1 [21 %20?1] [hidden]] always [[7°nn [20°m5y1], and [[half]] of
Scorpio and [[half]] of [Aquarius]] covered [oown P127 [2°2n1 29py [2°2n]1];
and there will be four months day and [numeral: [7/2]]] months [owm 7 v
alwn (2715 av]]

night [1%%]; and when [[it rises higher]] [numeral: [7"22]]] [7]
[778] [?maxlw?] [?1] there will be [?] [v (2] [?] and half of Virgo
[[21751n2 *gm 71%] [?] and half of Libra and half of [>sm ovarxn *xm]

Pisces covered [0°010m 0°37]; and there will be five months day and [numeral:
[72]l] months night [#%% [aPwn [?'A1%1 or own 7 ]; and when the
northern pole there rises [numeral: [%'1% *noxn avpn ow [2maviwn] [[2/21]

degrees, which is the end of the breadth [am7 10 xwmw mbyn] [7] there they
will all be [[?] %5 v ow] — and all the [numeral: [?]]] [southern]] degrees
[0 17 mbyn [21] 9211] [2] degrees [[2] mbyn]

[numeral: [v?]]] [southern]] degrees [[o»m77 mbyn [71] [2] covered
[[?1 oPon] [?] always [[?] 7nn], and half the equinoctial line of the world
will be theirs [am> mm oy bw mwn p xm]

their horizon and the horizon of the world [221 5w p2rn 191 onbw poiXi 7]
will be [1om1] [?]

the summer, when the sun revolves [[to the north]] [183[7] 2210 wrwnw yopn],
they will have [on% ] [?]

that the sun revolves in the south [21772 2210 wnwiw], they will have
[on% ] [?] entirely night [[7%°% [77%0] [?]

[?] [121] the [?] [?] round about [2730] [?]

from the degrees which [vwx mbynn 1] [7] [7] the equinoctial line of the
world [@%yn v mwn pn)

over them, higher and higher [Moynb moynbn by ]; and in this way it grows
[572 mro1] [2]

inclining toward the northern side always [a5yb D% T3> m); and the
reason is that the [fw "85 x1 oyvm?]]
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sun is far from them [omm Py wnwn], and we say toward the southern side
[o177 725 mx11], and [?] wrote [21n9121] [?]
[2] this matter will grow further [[?] 71 P2y 7w 73] and [[see there]] ['Tw13n]

a4

[Rubric: the chapter heading "1 pa 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.]

[2] [1?1] the sphere [%373] [?] the sphere of the degrees [am nyoyni P39an] —
for the motion of this sphere is the reverse [72°1 X1 23537 71 nyn »3]

of the motion of the daily sphere [»71 %393 nynnn]; for the daily sphere
revolves and [?] turns all the spheres 27939371 55 220m [?11 2210 v 5393 5] —

which we have written [112n0w] [?] [?] the sphere of the degrees [noyni 53]
[numeral: [27%52]]] a degree [[A2yn [?272] [?] motion [Aly1nn]]

motion [yun] [2] [?] the day [or7], its principal motion [n™ P>y nyun],
and the measure of the time of its motion [\ny1un par Myw1]

[2] the setting of the sphere [22531 Ay*pwn] [?] years, which is [Rvw ooawl]
— [numeral: ?] a degree [?] [numeral: [2/]]] and eighteen [n™ "2 [?] [?] Abyn],
for the revolution of [?] of it [FIPw [?] 212°0 *3]]

in [numeral: [175?]]] thousand years, in which [?] the sphere shifts by
one degree ['x A2yn P393 [?1 APnniw 07w APx 7733] [?] [numeral: [27]] and
eighteen [?] [[?] n"™ 2 [?1] [?] year approximately [[?] 21p2 mw] - [?] since
the sphere [[?] 2323w nxn]

this [1a] [?] fixed [y13p] and we say [xn] [numeral: [27%2]]] [2] — [2] we
[x] [?] that in all the [tekufos]] [mawpnla %32 *3?1] from [1n] [?]

the sun to the head of Aries, and the like [Fra Xz 1150 wrb wnwn] [?] —
[2] the [[tekufos]] [[?1 m=pnn], and surely [xom] [2] [?] until today [orn 7y]

this [mm] [?7] moved [niylynun] [?] the sphere toward the side [?]
[725 539371 [?1] — approximately [numeral: [35?]]] degrees [noyn [2375] 211p2],
and thereafter the sun in the [tekufah]] of [na1pna wawn >"nxy] [?]

like the motion [?] returning at the end of [?] Taurus [m102 M0 [?] ny1nms
2w [?]] and [?] — [?] the first [mawxan] will be like [ws mm021] [2] for [2] the
daily sphere [»nvn 533 [?] 3] —

divided into [numeral: [[2?]]] parts [2°p%n [?227]% pYmi], in the likeness of
this: the sphere divided [P’?TIJTI b ]‘I’?:'D] into [numeral: [27?]]] [[con-
stellations]] [m>y/n51n [22151], and in it are [numeral: [o"w?]]] degrees
[mbyn [?20"w] 12 wn] and [?] [1on?]] —

that the daily sphere makes one complete revolution each day [2:%aw
obw 2120 o 95 220m *mri] [?]  the courses of its parts do not change
[pon »3%m unw> 5], and always in the place [opna ]
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[?] they stand [0y 07]; and those twelve parts we call by the name of the
twelve [constellations]] [mby/mi?1n 27 owa omx ©xp 1uR o°pbn 270 omxo1],
since in relation to [T1yaw *57]

[?] they were aligned in perfect alignment with the twelve [11732 o2amon v
2" oy -nm] [7] the degrees that are in the first sphere ['N.‘l 5312w mbynn]; and
we say that when we say [A]nRIw> *3 x]]

that at the [[tekufah]] of Nisan the sun returns to the head of Aries [nopnaw
1ol wRS wawn ann jo71]] — that is to say [9"7], to the head of the first Aries
of the daily sphere [ 93%25w ') 7507 wr%], which [Twx]

at the [?] time it was aligned in [?] of it [5w [?12 1mon 771 [?17 nya[?]], and
according to what [ %] [?] all the [?] that we count for [?] the planets [»>
nab 3913 [?715 oo R [217]

in some respect [ Paya] [7] but as those twelve parts that are in the daily
sphere [ 3533w oopon 270 oMo ’9K], which stand fixed and unmoving
[o>yyann *nb2 nnpn]

as 2 whole, which we have called by the name of the twelve constellations
[n15rn 27 owa onIx 1IRIP WwR H93] and [?] — and behold, what is compounded
of this sphere is of them [orn x17 53937 71 5w 2377 m3m], and the sphere

of the day likewise [3"3°nrn], and it does not go out from them
[arm xxv 1wx1); and above [moyn1] [2] [pole]l [[awp?1] [2] its stars [[Tow @»25[12],
and its horizon and its equinoctial line are [on Yow mwn 11 powi 1] —

[?] moving [oyyunn] the daily sphere and the sphere of the earth
[yaxi 31791 " 5393] and [?] — [?] and its horizon and [?] their year for all of
them [193% obw mawn [?11 porm 9] -

its noon line ["5w ovi1 *¥n]; and behold, after the manner of the noon line of
[5w ovn >xn 1p 7773 A1) [2] — [2] the sphere of the world [0 M172], and the
measure of its inclination [?] to its horizon [y2R% [?] w1 My 1]

and [?] the [northern / lesser]] [jop/1ex]]] above the [northern / lesser]|
pole of the world [al2wn 5w [jop/mox]n 20 Synl] is twenty-three degrees and
[numeral: [7"5/n"5]]] minutes [0p7 [775/m75]1 mbyn 373 x17], only straightness
[ pA]

its noon line [?] and opposite it to its horizon [y1:1 [?1 W2w o 30 W
PoIR>], and the pole [21031] [2] the southern one is set from the southern pole
of [5w »m17 20 yIys ]

the world [0%151], only the noon line by the measure already stated itself [P
My 137 My*w> ori vxn ] [7] with its equinoctial line, half of it inclining, and
the upper toward the side [73% 1oy »xn mou 1w mwn P oy]

south, the equinoctial line of the world, by the measure already stated, and
half [>xm 137 My ws o91yn 5w mwn p 0117] — and its lower half inclines toward
the northern side by the measure [1y°w> oz 735 7w pnnna (Pxm] —

the measure already stated, and the line [%1 1] [?] according to most of
the sages [o'momn 211 7w5] [2] — [?] second [n[Paw], ewenty-three degrees and
[numeral: [x"32]]] parts [opn [28"1n mbyn 372] -
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[2] that this is the equinoctial line of the sphere of the degrees [y 71 5
mbynn a1 bw mwn] [7] — [?] which is as the middle of the body of the sphere
[Pabar 9172 yenxs X [?] as far as [19] [?]

from the sides, the measure of [?] a breadth of [numeral: [27/]]] degrees
[mbyn [va] amn [21 1yw] [?] toward the northern side, and a breadth of
[numeral: [2/v//]]] degrees toward the southern side [m2yn ["v7a] amm pox 735
017 725]; and it is divided [pnn]

the breadth, which is a measure of twelve degrees already stated [x7@ 27
1 mbyn 2™ Myw] [?] and [?] — [?] the degrees [mbyna] [7] the degrees
[mbynn] [2]

[?]che belt of the degrees and the equinoctial line itself [[?1mwn 11 nvoyn
my], and in it is divided [p%m 12w1] [?] as the middle of the breadth of this
circuit already stated ['135 7171 [?1yni 2m y¥nx3], and above [5yn51]

[?] is the circumference of this circle [ m2uyn gpn], and it is divided into
twelve parts [2°1p5n 2775 pomnl] [?] the lesser [1opn] ewelve degrees [mbyn 2],
and each degree is divided into [numeral: [%/2]]] ["21% pon1 [A15yn 55171]

parts, and each part thirty degrees [mbyn ™ pon 5> oopon] [2] [?] twelve
[2] — [?] degrees, which is the circumference of the whole of this circle [mbyn
1 Aeuyn 9o Apen xw] [?]

degrees; and reckon twelve degrees further, its division [2™ 2wmm mbyn
won my mbyn], and every [15:] [?] — [?] degrees of them to one hour
[myw 'x% omm mbyn], and in every hour [myw Yom]

[?] to one third, and every third to one quarter, and so [w5w 551 nrwbw 'X>
192 nyran 'R] [7] — [?] proceed and divide up to [?] every measure that [?]
and [2] [w [21w 30w 55 [2] 7y phnm o]

the twelve degrees, the ancients [onm7pn mbyn 2], Taurus rose, etc.
["21 mw 7%y] and [?] — [?] you have made [?] a degree, [numeral: [7"y?]]],
according to what you have said [mmxw »8% [27"y] nbyn [?] nwy]

all the stars that are above the first are at its extremities ['®71 ®ynow 023571 53
mow mxpa on] [2] — [numeral: [%/2]]] or [?] and [?] etc. ["197 [21 %1 [21 % ];
and in this manner the rest [xw 1731]

the twelve degrees, and when [?] the hour of this sphere [[?1w31 m5yn 2™
i 2aan nyw] [?] — [7] above this [?] the degrees, and the measure of the stars
[2°295 3w nibynn [?7] M byn] —

[?] fixed [?] fixed at the extremities [m2pa o°y12p [?] o°y13p] [2] — [?] from
[?], and they are [numeral: [2"%?2]]] [?] [numeral: [1'y?]]] [?] at the hour of
[nywa [?] [2v79] [?] [237%] om]

[?] southern of the [?] [?] to descend at the hour of the circuit [5w "m7
AP nywa Mo [?] [21ynen] [2] — [?]north, and [?] these are called the [?] the
fifth, stars [[?10°293 *w nnn [217 ooRp3 1971 [21) x]

[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 7" = 14. The left sort is a top-bar with a stem descending from its right end
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and no lower-left leg, which excludes 3; 7 is not excluded by shape, and would
give the non-numeral 9. The right sort is a short stroke with no ascender,
which is this scribe's » against 5. A gershayim-like mark stands between the
two sorts. | have not used the leaf's position in the codex to settle either sort.]

fixed, since they are not like the [numeral: [+"]]] planets, which move
with changing motions [my1n [y ]yunn omw nd >335 [7] > orxw 2% onp
mabnnn] [7]

[?] and constant in motion, but racher [[?1 n]yn ®5% ayun[b/2] ntenm]]
[?] —[?] in [one]l course, moving toward the [east]] [[?1 yyunn [?nx] 75mma
mm]5?]] —

their revolution every [numeral: [t/]]] thousand years [75x [?1] %5 [o]212°0
ooaw], [?] from all the [figures]] [T 2] %3 1 55[5/2] — [?] equal, as [?] the
sphere [[?] 932371 [?12 02w [?] they are [?] [figures]] [mm[ =] [?] o]

that they are twelve degrees of the motion []ynnn mbyn 27 omw]], and to
[2] the [figures]] of the side of [72 5w mm[x]n (2] [?] — [?] and they [?] for
all the stars that are [?] [[?1 7 8229371 %3 »5 om?1] [?] all of it [[?] mb3]

they are in this sphere ["3nmaon], and likewise its [[figures]]
[»rm[2] 5"m>] [?]  the [numeral: [v]]] planets [[n3%-205[7] — [7]
that of every star of them there is a sphere to it [23%3 ¥ v o 233 %3 bv]

[?] according to every star [235 3 *03] [?] and you will not find a constella-
tion [?] to a star [333% [?] b xxnn 851] [?] — [?] for every star which we [?]
in it, and it will be like [15 7771 12 [?] 9wR> 293 %5 *5] [?] motions [3nn]

and [?] the parts [opona [?1] [?] motions [myun] and we know
the [?] [moymi?l]] — [?]  the circle of the [degrees / constella-
tions]] [[?1 nmb[wylnn 5ayn], and it will be divided so as to be [?]
[ nvas 12 ploInnr21]

and now, of the rest of the spheres [023%371 Txwn w3y, of all the [numeral:
[/11] planets [na% 2235 ['1] %an], fixed [22p] — they do not move and do not
wander, as [qwxd o*1manm (o0 Jyyunn orx] [?]

[?] to their being nearer to us, and they are [om WYX o*217p v onris]
[numeral: ?] [?] — [?] and the stars [?] [2°2997 [?1] [?] and the [?]] the
outermost [211%pr [211]

[2] in the world; it is of the twelve degrees and the [numeral: [*/]]] planets,
of all [[?] %om n3% »233 [ mbym 2™ 1 x] — [?] chat [?] or the [figures]]
are not their principal [[?] o9p*y orx mm[x]7 x] [?] they are [on]

[?] somewhat, to stand; the [?] is found [[?] 7 xzm3 Tmy> nxp(?1] [2] — []
of the twelve [constellations]] and the [numeral: [+/]]] planets - [[?] 2 bw
na% 2205 [T mb[[y/]nn +]

and we shall set out the names of the twelve [[constellations]] and the number
of the stars [2°23571 7pom M>[y/1]n 27 nmw man] — that are in each sign of
them: the 1st, Aries, and its stars [numeral: [[3*]]] [12991 150 &7 onn S Soaw

a11]
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the 2nd, Taurus, and its stars [numeral: [3]]], and Kimah is upon it - [["2]7
1oy X7 1 [37%] 12991 1w -] the 3rd, Gemini, and its stars [numeral: [n™]]]
- the 4th, Cancer, and its stars [172331 Ju70 "777 - [1"°] 123231 ©Rn '371]

[numeral: [[v//]]] - the sth, [?], and its stars [numeral: [[n"1]] - the 6¢h,
Virgo, and its stars [[17252 75102 "7 - [n7a] 2931 [21 ‘mn - ['v/3] [numeral:
[[37a]]] - the 7th, Libra, and its stars [numeral: [[7/]]] - the 8ch [[@oarxn 7 - [3
m - ['m] 1209]

Scorpio, and its stars [numeral: [[2"3]]] - the oth, Sagittarius, and its stars
[numeral: [[x">]]] - [x">] 1253 nwp v - [273]] 2331 27p¥?] -] the 10th, Capri-
corn, and its stars [numeral: [n"3]]] - the 11th, Aquarius, and its stars [numeral:
[2"a]l] [27a] 12931 °57 &1 - [no] 12391 »7a *n ]

the 12th, Pisces, and its stars [numeral: [[77%]]] [775] 12991 2237 2an]] [?]
such are the names of [[?1 n]wmw a7 oxa]] [?] stars - the names of [numeral: ?]
[figures]l [?] southern [[?] =7 [2lw mm[x] (2] nmw - 07233

and the number of their stars: the 1st, the [?], and some call it [ar7295 100m
MR 7P w1 [217 'R’7] — a Bear, and its stars [numeral: [273]]] - the 2nd, the
Dog the [?] [ 3937 a7 + [23] 2531 277[?]]

and its stars [numeral: [57?]], the 2nd [?] and its stars [numeral: [[72]], the
3rd, the [2] [ a7 [75] 12091 (21 [2]n [?7>] »2991?1] — the [?] and its stars
[numeral: [[a]]], the sth, the Great Dog, and its stars [2%37 71 [a] 12301 [?17
1°2991 51731 ]

the 11¢h is the Little Dog, and its stars [numeral: [5/]]], the [?], the Ship [x"n
nroon [217 ['2] 12391 yupn 2950 x| — [?] and its stars [numeral: ?] - the st
[?], the Beast, and its stars [numeral: [[7772]]] [[?] 772351 /omm [2] 'R7 - [2] 22000
2111

the 1st, the [?], and its stars [numeral: [+/]], the [2] [ [T w2391 (217 '®n[?1]
[?] — [?] and its stars [numeral: [/]]], the 18th, the [Bearer]], the one, and it is
[2] [121 x>m nnxm nxws nom [71]) #2091 [21]

[?] and they are divided into another part, and its stars [numeral: [1%]]],
the 12th [[?] 27 [*5] [1]>2321 7nx pn% oponn] — the 12th, the Leopard, and
its stars [numeral: ?], the 13th, the [?], and its stars [[?]7 a7 [?] 172921 37 2701
1°2097]

[numeral: [/]]], the 14th, the River, and its stars [numeral: [a"]]], the 15th,
the Southern Fish [ 377 o [3] 12991 7mam 770 [1] — [?] and its stars
[numeral: [[n™]]] [?] stars, and these [[?] 151 %235 [2]1 [77°]] 17299]

the names of [numeral: [x"?]]] [figures] [?] the 1st, [?] [[?8"5] nmw
xi1 [21 M) [?21] — [?] and their stars [numeral: [[/]], the 2nd, the Great
Bear, and its stars [[?] 12991 5701 2371 20 ['n] omva0]

[numeral: [n™]]], the 3rd, the [?], and its stars [numeral: [[x">]]], the 4th, [?]
the Flame [[2r%n [2] 7 [8">] 122991 217 'an [1™] — [?] and its stars [numeral:
[T, the [?], the [Barking]] Dog, and its stars [[?] 2937 [?1a [n™] 720
13951 [ ]

[numeral: [2"3]]], the 6th, the [left-hand Serpent]], and its stars [numeral:
[n/1l], the 7th, the one that goes [[ 12717 1 ['n] 12331 oxmwn [wnalla a [270]]
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— that goes upon his knees, and its stars [numeral: [[x"]]], the 8th, the Falling
Eagle [ qw3m i [x7>] #2331 vnaox 5y 1]

and its stars [numeral: [*]]], the 8th, the [?], and its stars [numeral: [[n™]],
the oth, the [?] [ "o [n™] 77253 [217 M [] 1292(?]] — she who sits upon
the throne, and her stars [numeral: [¥]]], the [?], the [?]] [xo271 5y nawvn
7 1210 [a] m20971]

and the head of the Adversary, and its stars [numeral: [73]]], the 12th, the
[2] [7 27n [v2] 2o [ow]n [wlxm[?1] — he who has in his hand the [?], and
its stars [numeral: [7"]]], the 13th, [?] the Beast [31 [7™] 12931 [?177 1772 @R
o [21]

and her stars [numeral: [3"2]]], the 14th, the [?], and its stars [numeral: [[7"]]]
[2] [n=] [a022991 (217 7m [a7a] m2991] [?1] — the [?] and its stars [numeral:
[7/11], the 16th, the Flying Eagle, and its stars [ [1]™n ['n] »a5:1 [217
12051 2]

- [numeral: [[v/]]], the r7th, Pisces, and its stars [numeral: [[/]]], the 18th, the
Serpent the [?] [+ [/ wm n™n [M] 2931 o237 [0 [0[?1] — [?] and its stars
[numeral: ?], the [?] that has wings [[?] o°8137 B¥2 [?171 [?] 120] —

and its stars [numeral: [[5/]]], the [ordinal: [[57]]], the Bow, which had no
[2] [7% mon &5w nwpn [72]7 [75] 12991 [21] — [2] and her stars [numeral: [a73]]],
the [ordinal: [[x"3]]], the Triangle, and its stars [numeral: [+/]]]; the total of [[?]
70 ["7] r2321 whwnn [x7a]n [a7a] mv2057]

[2] stars — the total of all the [figures]] [[?] mm[2]7 %3 J0 0°235] [?] and
from [1m] — the total of all the stars: a thousand and [numeral: [[273]]] - and
know that the sages [omom71 >3 y1 - [275]1 4% 0°2337 55 0] —

divided it [?] and so many stars have first magnitude [12 0333 3”51 [?] 1p°n
MK 79yn], and every [931] — and every star [?] and large they call of the [?]
[71 11 mxp> 5170 [2] 290 5[?]) —

the first; and those of them that are lesser than these they call [oma) PR
owp? o o°mine 0w ] — of the [?] the second, and in this way up to [numeral:
1] magnitudes, and it is called [x1p1 noyn [1] v 17y31 37 [217 0]

from the [?] the [?], there are further stars, and [?] [2°230 7 @ [217 [217 1
m[?1] [?] — [?] and [numeral: [7"5]]], and of them [?] [Scribal collation note:
(>an x"3)] and [2] [171 [m (a0 x"3) [2] o [17o(21]

[Scribal collation note: (77 8”3[?])] and of them, and [?] [numeral: ?] and [?]
dark stars and [?] [(v @*2wn ©2295 [211 [71 [21) omm ([217 ®730?1] — [?] to their
matter - and know that [?] the [figures]] [[?] mm[z]7 [?21 5 y7 - oray?]

the southern and the northern ones — they are [numeral: [2"1]]], divided
into [?] [w% oopom1 [271] on nraozm nrmTa[?]] — [?] degrees along the length
of the sphere, from the beginning [?] moving [[?] [?] nonnn 22537 71K Mbyn
yyunn] —

after the manner of the division of the twelve [[constellations]] that is in the
division, and [?] [n apomaw m>[y/ln 2 mponna 77730?1] — and you will
find that when [?] the sign Aries, part of the [figures]| rises [2tn [?13 »5 xxnmM
] nep Aby aby]
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of them [?] its sides, and so too [?] Taurus, and so forth [731 %1772 [?] omn
3w [?1] [2] — [?] for each one of the twelve [[constellations] is divided
into [numeral: [%’]]] divisions, and they are called [[?] 1p?ma mbyn 27n & 93 %5
oox]pn mpion [1a]>]1]

faces, and each portion of them [?] ten degrees, and [?] [omn pon 521 o7p
n noyn 1wy [217?1] — and you will find that the first ten degrees of every
[%5 5w mawxan mbyn vy o ke

sign [?] are its first face, and the ten degrees [Mwym Yw mnwxn o7 [?] o
mbyn] — [?] the second ones [?] are its second face, and the ten [[?] [?] nvaw
Wy bY o 0im] —

last ones [?] are its third face; and behold, as [?] [12w o»wbw ooas [2] marnx
5x3 mim[?1] — [?] and they will be called, they will be as the first faces, and in
this way [[?] 131 P nwR7 07385 P WP

as the second faces, and in this way for the rest of the [constellations]], and
so [191 5[y ]ma xws 17731 073w 0°393] — and so all of them [?] as for the
rest of the southern [figures]| [nrm 7 mm[x]a wws [21 0513 191] —

[?] and northern ones, and all the southern [?] [[?] N7 521 nraox [2]] —
[2] they are found set out in detail [[?] mvIDa owmon x3M]

-1

[Rubric: the chapter heading 7 7 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 [2] [[?] mbyn 2™ [?1] — [?] as the beginning of the sphere
already mentioned is set, and so forth [?] the matter [[?] 53231 5w nonni namd
PIy 21191 1]

the manner of the sun's revolution [numeral: [[272]]] [?] [wnwn 21200 1218
20]?] 171] — [?] degrees. Now although the sphere is round, and every [[?]
591 Sy X7 DabAnw N oy man mvyn]

thing that is round has neither beginning nor end, nevertheless, for the
reckoning of the [ 1w 1ay1 mov wr1 2 pr [Puy]e 127?21] — [?] the
courses of the stars, we were obliged to begin [[?] 133717 03357 bw D235
Smnmb]

beginning [?] to take how they vary, and the courses, and not [[?] Z>nnn
X9 0°3%mm unw? 7R nnp] — and therefore we said that their beginning is the
sigh Aries; and what [ 750 5m X1 0w °3 1nR 1971

that we have done, and the beginning from Aries and not from its motion,
is [X7 1y 851 750 1 Abnnm wwyw] — it is because in it [?] the equinoctial
line of the [constellations]| [m>[y/1]nn 5w mwn w [21wan 12w *8 Xi]

which is called the head of Aries [?] the equinoctial line of the sphere [x1w
53531 Sw mwn [2] 79w wr [’7]pa] — [?] as the head of the eastern horizon - [?]
there the line [[?] %7 0w [?] - *mmn pork wrAD]
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the [tekufah]] of [?], and the day and the night are equal in it, as [?] [n=pn
w M3 12 0w 72°2m ovm [2171] — [?] and although the round time itself, which
begins [[?] Znnn wx My Suyn pam v oy

to liken the head of Aries to the eastern horizon - in the world [wx2 nnT>
o912 - mmn perD 1ev] — [?] it is [2] the new [2] [2] [[21 wnm (21 ®71 (2] [2]]

of all the times of the year; and behold, at the time of the [tekufah]] of Nisan
[1o°1 nepn ny mam mawn »ar 9an] — [?] the head of Aries begins, called [?] to
liken [?] it changes [[?] 52nnn [2] mnT> [2] [x1]pa Abv wx nnn]

the eastern one, toward the upper side, at the time of [midday]| [?] [>mmn
mzn] nya moyn 725] [?1] — [?] in the morning, and [?] its head is called, and it
is [?] on the line [[?] %2 [2] x>m wx1 [x7]pa (21 9p22] —

the equinoctial line of the world [?] all that [?] [ %5 [?1 a2wn bw mwn p
w[?]] — [?] its body touches the north of the equinoctial line [[?] yx1 X7 101
mwn P 11e3°]

of the world, as we wrote in [[chapter ?]], for the equinoctial line [0y bw
mwn P »> [?778]2 manow m3] — the equinoctial line of the sphere of the
[[constellations]] touches to its north and to its south [mb[y/1]nm baka bw mwn
M7 oz yai)

[?] to the equinoctial line of the world, and it takes [?] a degree standing
[y Aoyn [Alnpy=r awn 5w mwn po[w] — [?] its head above, like [?] Aries,
and its feet into [[?] T ¥Ha1 Abv [n]wmo aoyn% wxa]

touch more toward the north; and below it, the [[lower ones]] touch more
than both of them toward the north, and [?] the lower ones [119271 5x 20w ooy
oonnnna [211 1exn 5R omrawn anr [o0]ya [oennnna] muns]

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 [0 opn X7
oopomn o [[21] Mt 2 xznn 1oy 78b mbynn i nban]

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 [78% q@wnn a1m 192 N7 HIon B0 WRA 2NN "R 1ExT BX onu)

the south, and below it [?], and below it [?], and its end [?] Virgo, which is
[2] [ 72 n[a] 107 [21 w107 [21 s> o1 (2]

[2] and three signs are found — [[[?]]] — touching toward the north side;
and below, the head of Libra begins [?] [y 735 ooyan [2] [[21] m>m '3 wxnn
DP2IRD WRA Donnn mun [21]

[?] the equinoctial line of the world [?] until [?] [[?] 7y 0%wn bw mwn p [21]

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 [ nva P90 X nwp [g0] nwp mEeD1 2Py wuebY 01T 73R 190
WwEn|

three signs — [[[?]]] — [?] touching toward the south; and below, the head
of [?] begins, from the end of the southern inclination [o°yan [?1 [[?1] nvom 3
D177 n*w1 A0 [?] wRY 2onnn munby o]
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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 ["p3[2] 750 wx1 oy 0237 710 W2 0237 WA °57 MR [>7a] 785 TEnn
)

of the equinox of the world, like the eastern horizon; and three signs are
found, [[?]]l [?], touching toward the south [wxnn *mmn pmrs 0>wn Hw mwn
o7 Bx ooyan [21 [121] b 73]

and this is their order: [[?]]] [?] opposite [[?]]], [?] [[?]]] northern — that is
to say, touching the north of the equinoctial line of [[[?1] 721 [?] [[?1] 7770 m
Sw mwn P 1exb ooyan 571 oeney [[21] [21]

the world [?] [[?]]] [?] eastern [?] and every line of them is [?] [?] of the
sphere [797 5w [?] [?] o7 P %1 [2] o»nmm (2] [[21]) [?] 09w

[not a witness — see Readability] [[?1]

[not a witness — see Readability] [[?1]

[?] and all this is at the time of the tekufah of Nisan [[?] nawpn nya &1 a1 57
10°1]

[?] from the [[?]] : And now — [?] [121 Anyy : [12107 12 [21]

[Rubric: the word iny1 is written in gold, at display size, a little above the
middle of the leaf. It is not a p72 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 [[?]]] [[?1n1 925 mbmn
2 .. [121]]

of the constellations is [?] the [[?]]] of the world [?] [[[?1] [?1 &1 nibran
obwit [?1]

the [[poles]], and the equinoctial line of the constellations, and the line of
[p1 momn bw mwn w1 [ovavp]n]

the horizons touch; and it is found that at the point[s] of [xxn1 oy oopoxn
m]7paa »o]]

the head of Aries and the head of Libra, which are [orw ooamn wx™ 150 wrn]

aligned exactly opposite the [[?]]] of the line [y [[?1] 7315 wnn omon]

of the equinox of the world, and there is in them no inclination [>w mwn
701 02 PRI 09

at all; rather they are set due east and due west [37y121 mIMma Mamon Xox 555]

the equinoctial line of the world, opposite the [[2]]] [T35 09w bw mwn p
Aol

and the horizons; and below them and above them there is [Fon?1 op2r[a]h
v 1oynsY o]

an inclination of the constellations, either to the north or to the south [F73
01772 X 71987 WX Mo DX]

as | have drawn for you above this. And the point of the head of... [1m>
WRA P I Toynk 7o ey |
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Diagram. A large circle drawn in gold, set into the lower part of f. 151'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:

* 27y (outside the circle, at the top end of the vertical diameter) — west

* [mm] (outside the circle, at the bottom end of the vertical diameter) —
east

« nYoman p (set vertically, reading downward, alongside the upper half of
the vertical diameter) — the line of the constellations

« o7 01 (along a rule in the upper-right quadrant) — the southern
inclination; the first word carries an abbreviation stroke and is written
short

* 09wi mw P (set along a rule running out to the upper-right circumfer-
ence) — the equinoctial line of the world

« mm] pex] / [?] (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 P13 and I cannot resolve what
tollows

« mw pox / [?] nex5 (ewo short lines, set at a slant in the lower-right
quadrant) — the equinoctial horizon ... to the north

* [nmwa] [?] (along the inside of the arc at the lower left of the vertical
diameter)

* [2] (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 nyn; the third opens w and is not resolved. See the QA
note below.
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* [2] (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]] [[[?] wx1 "p1 1oxa [?1 w37 nvoon on oomkna Mo [1u7o
mowilln nobon an nwp o]

of the inclination in the south. All the remaining degrees of the constellations
do have inclination in them; but the inclination of each degree [o17172 7030
moyn 5o nruiw ROR 7701 02 W NPT NPYn B axwl]

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
[Axa[n]a anows prin e 0117 PR OIR P9 PR PN °e01 anvann nabnnn]

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
[wx 1P 1A PR [2] [2] WX w1 [210 A2ym1 A2yn 93 novl v any]

[2] 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 [[?] v *23 2y 'n1 725 01177 K [?] [[numeral: ?1] *23 [?] X% nbyn
ST 217 N0

[?] the inclination of the remaining degrees varies [?] in measure [?]; and
the reason is that, if the equinoctial line [[?] My*w2 [?] mabnnn mbyni xw nv
mwn P orw *a5 oyum [?]]

of the constellations [?] touching [?] until it should be [?] — like the
horizon-line of the world, the degrees would be [375/ 2"3] oyan [2] nvomn bw
— see QA] nbynn i 09w Bw poIRa P (PRI [21 Y Y]

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
[onra> unb ony»aa imw M PR P (217 prma o> (21 w0 (7] mTTm)

touching along the diagonal that is drawn [?] — their inclination is not [?]
different; for [?] Aries and Taurus and Pisces and Virgo [7713m7 1103785 07y
m9IN21 02371 e 7w [?] 02 A [?] anvvl PR [217]

and Libra and Scorpio [?] along the diagonal, from the south toward the
north; and there is in them an added inclination, and [?] [[?] 293 Do
1 AR 701 O3 w1 BT DR 01T R 1oabRa[?]]

[Cancer]] and Gemini and [?]. Now the principal part of their inclination
is toward the east or toward the west; for their inclination [[[?]1 @xm [v70
0n%°nl °2 2y 5X I T DR RO oI 210 Py l'lJu'H]
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[?] toward the north or toward the south is an inclination [?] [?] — because
the sphere is round and turns, and [?] [[?] *8% [?] 701 ®°7 D177 DX X PO X
m Labanm Sy xm Sabanw[?]]

westward and eastward toward the north; but since [?] the degrees are as it
were along the thickness of the sphere — except that a difference [ 27y
M KPR Paban 2y [1oobr]o on mbynan [21w 10 KPR 1183 x]

a little to the north or to the south; and their inclination is not found to be
[2] [2] [2] which are [aaw [?] [?] [?]> on»oaw x2n1 K21 01772 R 11835 vyn]

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
[7% xxm1 1951 Daban Sy yiovwa on [?1 2wns aR 7on 22y [1oar]>o]

approximately the measure of the inclination of the degrees [?] which were
(2] [2] [?] there is in them no [?], since it is not [[?] Mbyna n»w3 My°w 217°pa
WKW *8% [?7] oma PX [?] [?] riw]

degree [?] degree [?] [?] or [?] the [?] the stars and so forth, or little. And
we shall begin from Aries: ten [ "1 022337 [?177 [?1 % [?] [?] f2yn [?] Toyn
Wy mow 1 Pann vyn]

first degrees from Aries touched toward the north [?] — the measure of
[numeral: ?] degrees; and ten [more], their contact [numeral: ?] degrees
[m3ow [2] 1ox PR a1 mow 1 mawra mMoyn [[numeral: ?1] onyex awyr nmbyn
[[numeral: ?1] nbyn]

[2] their contact [numeral: ?] degrees; and [?] [numeral: ?], their contact
[numeral: ?] degrees [numeral: ?], their contact [numeral: ?] degrees [numeral:
?], their contact [[?] ony*a [[numeral: ?1] 3 noyn?] [[numeral: ?1] ony»a
[[numeral: ?1] m>yn [[numeral: ?1] any*a1 [[numeral: ?1] M»yn [[numeral:
211 anyea]

[numeral: ?] degrees [numeral: ?], their contact [numeral: ?] degrees
[numeral: ?], their contact [numeral: ?] degrees [numeral: ?], their contact
[numeral: ?] degrees [[[numeral: ?1] n>yn [[numeral: ?1] ony>a [[numeral:
?]]] noyn [[[numeral: ?]]] any’al [[[numeral: ?]]] neyn [[[numeral: ?]]] any il
[[numeral: ?1] mbyu]

and not [?] — which is the limit of the inclination [numeral: ?]; and in the
whole [?] in the world [numeral: ?] degrees [?] the degrees are northern [¥?
7v31 n9on XY [?] [[numeral: ?1] 2%wa [?1 9921 [[numeral: ?1] [?]1 nmbyn
0”113 Mbyni]

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 1] : [[numeral: ?1] 1 7oyn M>yn[[numeral:
21] moyn ©o nyeaa [21 K% 93p© [2191 0117 [217 7% PR [?] Bw -]

And if you wish to know a given degree [?] to divide [?] you will understand
from among [?] the inclinations [?]. For example: you wanted to know [ox1
nyT> noRA Swn [21 nrvan [21 pan an?] phnb [21 nnbe mhyn nyTe nxnn)
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the inclination of the [?] degrees — take [?] the reckoning of the inclination
[2] of the ten degrees that are in the preceding place, and likewise for them
(0% 121 o7pR opnaw Mbyn Wy [21 pvw Pawn [21 npn mdyn [217 v

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 [nv1 nyT> n°x7 [[numeral: ?1] w>w [?] n387 75 Myn
1 on M 121 121 Palnumeral: 21] pIona mbyn]]

the parts, and they came to [?] [numeral: ?] degrees, a degree [?] of [?] of
contact for [numeral: ?]; the contact of [numeral: ?] degrees will be [?] [oponi
5 ymi?] [[numeral: ?1] % aya [?1 5w [?] 72yn meyn[[numeral: ?]1] n»u
[[numeral: ?1] o mbyn [21]

degrees, and now [?] : And [?] that we have chosen for you, the inclination
of the degrees will be [?]; we have chosen the beginning [[?11 + [?] ny>1 moyn
FOMNM 123 7330 MPyRR nws o 77 A |

how the sun revolves opposite [?] — it was of the constellations. And below,
let us return to the matter of [?] [?] now [mbm mr [2] 7310 2201 wnwn TR
nny 121 [21 pay® s [o]nh]

The body of the sun itself, [fixed]] in the [fourth]] sphere, [from]] degree to
degree — behold, it is fixed upon the equinoctial line [[y13p]7 w3y wnwn 235
MW P2 y12p XA aeyns avynln] [ 5]

that is in its own sphere; and it is [set] in exact alignment against the
equinoctial line of the constellations, which divides [?] — [[23n] xwm 322w
PR MPTan Bw mwn P T30 A on [2] -]

the motion of the constellations in the sphere [?]. For just as the sphere
of the constellations — its poles, its equinoctial line and its horizons — [nynn
PRPDIRM W MW P PP Mo Pabaw mow 28> [?]n0 a2 ]

touch [?], and the equinoctial line and the horizon-line, which [?] ... in the
sphere, after the likeness of the degree that [?] — so too the sphere [[?]n ooy
5393 19 [2]w m2yma mnT a2 [2] ... [2]w powa 1 mwn 1]

of the sun — its poles, its equinoctial line and its horizon — touch by that
very measure, which is [numeral: ?] degrees [2w poIxi1 191 mwi 1 vavp wnwn
oY wun R}y 1w 02y [[numeral: 217 mbyn]

And if not, [?]; and therefore it must revolve opposite the equinoctial line
of the constellations, [?] the breadth of the [?] [x1 mow [o7x]>1 [2]7 o7&
mamn [2] mmn Sw mwn 1p a0 230w ?]]

[exactly]l. We may also know that the sun revolves [with] the motions of
the firmament; its own motion is eastward, a revolution [?] — [[¥73 o3 - [wnn
212°0 mmb INyIN P myun 22om wawn 0o [2] -]

in [numeral: ?] days and a quarter, apart from the motions of the [?] ... a
complete [?] eastward, a revolution [?] in [numeral: ?] [ [[numeral: ?1] oow
2 [2] 21200 mama® mvnn [2]mn myan 7351 ¥ [numeral: ?1]]

hours [?]. In the sphere of the constellations [?]; and the measure of its
revolution and of its course each day is the measure of ["31 nyw [?] myw
MYOw X7 O 593 195 121200 My [2]5 mbran]
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[2] degree [?] of the degrees of the constellations, approximately [?] motions
[?] - Now, if its equinoctial line [[?]5 :1p2 mbmn mbyn [2]wn [2] moyn
v mwn p ax mm - [2095 [?2] nwan]

and that of the constellations stood in line with the equinoctial line of the
world — since [?] the sun is fixed upon its own [Mwi p oy @2 v Mo Hw
mwn 2 yap wawn [2]w 1o oy bw [alnbw]

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
[X51 1212°0 » 0 o Bw mwn p A 230m i Tenw [Rema] wn Hw]

[incline]| right or left at all; and the days and the nights would [not] be
equal in all seasons and in all [?], until [[m>%m oo v 91 955 Sxnw e [mon
Ty [?] 5221 oo o3 mw]

[what]| is among the constellations that lie beneath the equinoctial line of
the world, in the sphere [?] [?] to be inclined [[p nnn mawrn mbma xmw [an
1 neab [2] [2]25 B obwn bw mwn]

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]] [o117%1 11235
wx™M 750 wr1 P2 nbw obyn dw mwn p oy [2] 1 pry 1ao] |

[2] above. It is found that when [?] the sun is at the point of the head of
Aries, at this degree [[?] 1571 moynd A%0 w1 "p1a wawn nr[?] »5 xxw1 AbynY]

[?] — that is the tekufah of Nisan — and it is [[set]] opposite the equinoctial
line of the world; and therefore that day, together with [x%1 10°1 nepn X771 X
oy R 0vn 1991 o9yn bw mwn p Tai0 [2xm] xin]

its night, is exactly equal — [numeral: ?] hours and [numeral: ?] hours — in
all places and beneath [?]; the sun goes [wnn X171 mw 12°% [[numeral: ?1] myw
[[numeral: ?1] wawn 7217 [2] nnm mmpnan 552 myw ]

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 [nnx moyn
X271 091y Hw TR W 1EXS byn U RPN 1P A b [2]]

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 [127 %% 12 ora ponn
»3 Dowaw Ty 1% W Sw ov [?2] 79 s vyn]

[2] [2] [?] — it stands at the first degree of Taurus. Hence [[?] [?] [?] &7
"3 R¥PI MY S IR A0Yn T

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 [wn %33
213 M AT AYa M pRIR 1 APy Teun a1 10%]

[Aries]l, each day at one [differing]] degree; and thereafter, throughout the
month of lyar, the [?] sign was Taurus [[5"% [np>mn]] 'x abyma or 952 [
2w [2]7 S o0 R wn 503

at the time of rising, each day at a [differing]] degree, [?] the degrees of
Taurus; and in this manner until [?], for after [[ap5mn] 75yna o 2 A nya
nx o [2]nx 7y ey e mvyn S[2Inl21]
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the sign [?] at the time of rising is [?] with the sun; and thereafter it comes
round again, one revolution after [3"81 wnwn oy [?] x17 A nya [2] 5mn
MR 212°0 751 ]

[another]. And it is found that the further [?] the sun goes, from [?] degree
onward the days begin [[12[?]n wrwn [2]7 pran qwx 93 *3 xxpn 72°K1 A%yn
oo 12°mn> TR

to draw out further, day after day, until the sun stands at the end of Gemini,
which is the end of the [[northern]] inclination [Tmy*w 7y ov “nx or pnnn>
nox]n nrvl o [xn]w owmxn g0° wewn]]

[°] when it reaches the head of Cancer — that is the longest day of all the
days of the year, and [?] [[?] mwn » 933w 1% 7 or X3 1070 wRI? 302
211

the tekufah of Tammuz. From there onward it comes round again: the sun
revolves toward the equinoctial line, and the days — [111 72°x1 owm 1mn nowpn
D W 1P XY 2300 whwn Ao -]

grow shorter and shorter, until it reaches the head of [?]; and [?] it revolves
at the point of the equinoctial line [[?]1 [?]n wx> y>»w 7y o3>3 o™ zpnn
MW 1P PI2 220m X7

of the world, as when it was at the head of Aries; and [?] [[it returns] to
the day and the night being equal, and [?] - [[?]1 750 w12 12 M5 oy v
v o e ovn nveie [nannl[?] 0]

that is the tekufah of T[?]. From there onward the sun [?] to move away
from the equinoctial line toward the southern side — [owm [?]n nowpn x°n
017 725 Mwn w1 wnwn pranae [2]mm 7R -]

and the days grow shorter by less than [?] degrees, day after day, until it
reaches the end of Sagittarius; and it is found [m5yn [?]n mno o9zpnn oowm
R¥N Nwp Mok YUY TY 0P N oY)

[2] but the limit of the southern inclination; and [?] it is the shortest day
of the whole year, and [?] [[?]~nra ora & [2]h omaTa movin Pbon ox > m
1 mwn 502w zp[2]]

the tekufah of Teves. From there onward the sun returns to revolve and to
reach the equinoctial line, day after [y237%1 2205 wnawn nn 72°x1 owm nav napn
InR or M P O]

day; and the days lengthen little by little, until it reaches the head of Aries as
at the first, and [?] it is [ 1N20 1750 WX 5R 3o0w Ty vyH BYN 00T 0°9ORNM O
xi [211]

exactly opposite the equinoctial line, and that day and that night become
equal — [numeral: ?] [numeral: ?] — and [?] it is — [o™nwm wan mwn P T30
X7 119°%m X977 010 [[numeral: ?1] [[numeral: ?1] xw [?]1 -]

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 nmpn] :
maw 552 855 [1977] 1 10°3 [[numeral: ?1] : manm naw 937w XAw y2am o]
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n p7o’ [CHAPTER §]

Now that we have explained [?] the preceding [chapter] the matter of the
inclination of the degrees from the equinoctial line of [[13%*2w “nx ['n po
bw mwn pn mPynen nws pay opn [21]

the world; and the matter of the horizon; the revolution of the sun oppo-
site them in [numeral: ?] days; and how [o7315 wnwn 21270 poix Piyn o%n
2 [numeral: ?1] T3°51 o]

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 — [7 omw
5 [2] owen x yew mebnna [2] 7wvam n2o r mepn]

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 [?] [[n%°53]n 992 wv%m oowen 2y 7 [2] X 57am avowan pay any X2
o211

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 —
[rr1 [2] mam anby 57 mbymn mbyn[ 2] 0amn *a0 mwn P Pay R -|

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
[moymn wema A o 0w va R o Sw M 1P mbyan mw p o]

to be nothing but a straight line, [?] standing one beneath the other, [?]
evenly, degree upon degree; and the measure would be [0y [?]w w2 1 pA
MY AN aeyns ey awra [2] fronnn ]

equal for them. Each sign occupies [numeral: ?] degrees; and it is found that
when [?] one sign [?], the [numeral: ?] degrees that are in the sphere [on75y
opn 51 53 mMw [[numeral: ?1] 'x 5 [?]2 °5 k21 mbyn [[numeral: ?1] mbyn
5w |

of the degrees upon the eastern horizon [?] rise [?] with it one part of the
[numeral: ?] parts of the equinoctial line of the [[?]7 *mman pow 5y mbynn
n'x pon my [2] i>wlinumeral: ?1] 2353 5w mwn w [>]pbn]

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 [*nrn
Myw X7 [2]w [[numeral: ?1] wgn mm r oovis opn [2] [alnra® 535 mbyn]

the degrees standing as a diagonal that is [not]] opposite the equinoctial line
of the world; and [?] also that [?] their place [315 [wr]w Po3xa 011y mbynn
ompn [2]w ox [2]h o2wn 5w mwn p]

[when they stand]] on the equinoctial line of the constellations, the measure
of every sign being [numeral: ?] degrees — nevertheless, since — [[1p2 [ani>
X1 51 53 myow mbman Sw mwn [[numeral: ?1] 113 1oy mbyn -]

the degrees and the sun move with the universal motion by way of the daily
sphere, one revolution each day [%3%3 "y 05551 fyun oyyunn wawm m>ynw
212°0 o7 592 nvn]
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[2] in every [?] [?] that we reckon the rising of the constellations day by
day, as now, the equinoctial line of [[?] %32 nmoman n»by awmw [2] [2] 52
5w mwn P ANy Mo o ar)

the daily sphere — for it is what revolves the degrees; and [?] the sun, each
day, at a constant point above, until [wnw [?]1 mbynn 230m7 X171 *3 nvR 5303
7y oy nTann P ov Haa)

[2] the equality of its equinoctial line [?] to its sides, in equality, and [?] ...
according to the measure of [numeral: ?] — w3 w7785 [2] v mwn p v
2w oeb [2] 120 [211 [[numeral: ?1] -]

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 [ arn myw[[numeral: ?1] 7% Mmbyn onw [?] *o% xox [2] 1o m>5n myw
bw mwn p)

the daily sphere; and these [numeral: ?] hours are what is called a day [?] ...
and you will find [?] displaced according to the change of horizon - [ 5373
7 ox [ [numeral: ?1] poX "0w 203 pryan [2] xxnm [2] [2]n ov 'pan on nmyw

]

every clime [?], from the [long]] day [?], and [[?]]. The reason [?] for this is
that [[ewelve]l degrees [?] are — [ 9277 [2]h [xTn or [2] o%pxi ovopx 95
an o[yl [27] mam oo & -]

[2] in each day one complete revolution [?] [?]], for [numeral: ?]| hours
are the measure of [7]] [numeral: ?]] degrees of — [[?] 2120 ov %23 3[?]om
3 [?] 8% [numeral: 2] » Myw on myw[?] [numeral: 2] 1 mbyn -]

the horizon above; and all the stars, which the daily sphere revolves [?] —
2] the sphere of the constellations and the sun [220mw 0*231571 921 Toyn> poRT
wnwi XY Meman Saba [2]] i baba]

behold, you will find, according to its course and according to the revolution
and course of [?]] — [[7]] in its own equinoctial line; and therefore, when [?]]
[(wR> 1971 2w mwn pa [2] 72mm1 21270 2821 105mn *83 ’xnn M [2]]

[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: ?] pawn 7 mdy> mwn p [20%n e [2] 190w *e0 X1 nyw
Hw omamnn]

of the daily sphere, which revolves; and it is divided [?]] into [numeral: ?]]
parts, and each part is divided into [[numeral: ?]] degrees; and every hour —
[5 [2] pona 2207 mvi 5353 Sw[numeral: ?] % pona pon 591 opon[numeral:
2] nyw 531 mbyn -]

the equinoctial line completes its rising from its eastern horizon — the
measure of [?]] part, which is [numeral: ?]| of its degrees — [mwn W 05w
orw [2] pon myew 1w mmn pera 1 My [numeral: 2] 1w nbyn -]

[2] 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 [?] — [oT71 1 13y 725 [numeral: ?] Hyws myw [numeral: ?]
o 1 12y NPyn [numeral: 2] Ty Wyws nyw -]
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[2]] there its degrees, and in every hour [?]] [2]] hour according to its own
proper measure. These, then, are true hours. [[?][7]yw %521 rmbyn ow ooy
nrank myw 130 anaons ayw[?] [2] -]

The sun, in the degrees [?] far to the [northern] side of the equinoctial line
of the daily sphere — the [?]] will stand high [?] above them — [n5[?]a2 mnnm
ooy mav [1ez/qepln nrn Daba bw mwn p [1ex] 735 mpinan -]

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 — [[jop/mex] 735 wawn pran[>Jws1 [2] %715 onnn e smnTa powm
a0y ovn )

than the night. Nevertheless [1"331] there are temporal hours there, as men-
tioned above; for even when the day there is longer than the night, [1m TR
mohma TR OPR OW @ WRD 03 2 D710 NYIT Myw ow v 1oy movhn]

and its true hours [?] exceed the true [?] hours of the night — even so, we
still say that the day [ax 179y 751 bw o»nexn myw 5y e nennx [»Imyw
o7 % oK

is [twelve]] temporal hours [?] and the night [twelve]l temporal hours, and
day and night are equal in [?] the number of hours; [[nrar] myw [27] x7n
mywn pon[ /2] onw a5 arm nvasr myw [27] 150hm]

2] the hours of the day are longer than the hours [?] of the night, and
for that reason they are called ['pa] temporal hours. [[?] nv on orn bw mywn
nrast myw ‘pa 191 b n[]yw[?]n movx -]

And so, when we [[7]] to reckon the [twelve] hours of the [7]] longest day
in that [[land]] [2], [7]] they are the [ewelve]] hours [[2] Tya> [?]ws mm
nyw [2]n o7 [2] [nr7]n ams [5a]aw 7o o217 arn 5w myw]

[2] the equinoctial line of the daily sphere — there are differences among
them; and therefore [[?]] that we should set out the differences between them.
[[?] omaw o»wwn axaw [2] 195 [2] [a]ww omra v onvn 5abs bw mwn 1p -]

[2]] that the degrees which lie beneath the equinoctial line — we have
already learned that all the days and the nights are equal there — [[?] n1oyni »
ow 0w MPPm o 5 %5 13Tk 723 mwn P Ann o TR -]

always, throughout the whole year: [twelve]] hours of day and [ewelve]l
hours of night. And this is [2]] that the sun is displaced [?] [?]] [mawn %32 7>nn
pnynn xy1 wawnw [2] o aon myw [27]h ova nmyw [27] [21]

from them to the north or to the south, since [?]] [?]l; and the [[setting]]
[?] for them is the [eastern]] [?] horizon. And the [[?]]. [112 o177% 1 122> omm
m - o2 ]na powa xon one [210velm [2] [20wl?] -]

of the world, the days and the nights are equal in all the lands [?] that are not
far from the equinoctial line toward [mrTnn 533 m>5m own w o 051y Hw
735 MW P IR PN PR ]

[north] [?]; from the time [?]] the days and the nights [2]] for them [?]] —
for the [twelve]] temporal hours of the day are not the measure [[?] ny» oz
Myw R arn bw nvaer myw [27] 05 [2] onb mvbm o]
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each hour of them being of the measure of [twelve]] temporal hours [7]]
of the night. And with all this — behold, as the sun draws away [omn Ayw >
wnwn pranas M 9oy avvhn bw [2]w nvaer myw [27] myows)]

from the equinoctial line toward the [northern]] [?] side — except at the
season [nopn] of [Nisan]] [2] [?]l, exactly [?], as mentioned above [[?]]. And
2] — [+ D202 %5 xpw1a [2] [jooal newpn nya »nbw [qop/mex] 725 mwn p
wn[?] -]

the sun, which is hidden [?] from them. Behold, it is because of the difference
in the [[7]] of the degrees on the horizon, and they are the inclining ones [?];
and therefore we shall set out the difference [71%pn 27w >1390 737 07> 09yIm monm
"W X2 1971 0BT oM poRa Mbyn]

[2] 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 —
[25 »5 axn o2wn bw mwn p pewr[?2]2 P nnn - nmpnn 521 mbynn xpn -

[2]] that the equinoctial line of the constellations [?] inclines toward the
[northern]] [?] side, and at times [?] the equinoctial line of the world [[?]] lies
outside [[?] 5w mwn p [oonyal? [1av/qup] 735 mua mb[yalea bw mwn p oo
v nnan [2]) o9wn)

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 [[?]w mwn p 71x2 Moy ]nn pon 7yawow
oyum oMy wa o7 wonn obyn S p[2]]

For when any sign rises, it rises in the measure of [[numeral: ?]| of the first
true hours of the day, upon [1y*w> A%y 5m %3 7%y WK *> [numeral: ?] myw
5y ovn e manwran nvnexa[?]]

the eastern horizon; and that is [numeral: ?]] degrees, which are [2] [7]],
and the [[?]] of the [ewelve]] divisions of the equinoctial line is divided — only
[numeral: 2] [[?2]x¥m « >nmen powr [numeral: 2] pban [2] [2] 1w mbyn
P mwn i open [27] 5w [?]7 [numeral: ?]]

degrees and [numeral: ?]] minutes [2°p7]; and the measure after it is increased
[°] alitdle [7]] degree; and Gemini is longer — [ moyn[numeral: ?] op7
AN x17 oomkm meyn [2] vyn [2] qomns vanxw My -]

than [Taurus] [?], because it is like the figure of the northern inclination
[?]; and [7]], when [[]] the degrees and [[?]] [m*23n3 xww 2% [nw] 1 X
1 noynn [2] wxo [2]h pezn Sw mwan2]]

21 [2]l. When any sign rises — or the sign Pisces, which stands opposite i,
next to it — [[?]] it has not risen [[?] [?] 1725w 2237 o ax a5y Sm 55 15yws
oy &5 [2] 15 qmon]

from the equinoctial line more than [numeral: ?]] degrees and [numeral: 7]
minutes; and the rising of [?]] Taurus [?]] — each [?]] of them is [[numeral: ?]]
degrees and [7]] [ 7w pn [numeral: 2] 1 moyn[numeral: 2] oy oopT
xiamm [2] 5 [2] 2w [?] [numeral: 2] 1 mbyn[2]]

[numeral: ?]] minutes from the equinoctial line; and the rising of Gemini
2] — each [[?]] of them rises [numeral: ?]] degrees and [numeral: ?]] minutes

70



T PR/

from the line [[numeral: 2] omm [2] %5 mby [?] oomxnn n»by mwn pn opT
[numeral: ?] 1 m>yn[numeral: 2] w7 10 2p7]

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 [?] [m2 29py1 [2]h [2]h oomxna nvbys ooy nwpy oo mwn
m2na]21 57 w ]

and Libra, like [[Aries]] [?] and Pisces. And behold, since [?]] [[?]] of the
sphere of the constellations [?], there is now a difference in their risings —
[onvoy 1w nny nb[y/alna 2a2a noy[2] [2]aw 1o mam - ooam [Abw ] mo ooarem
-]

as mentioned above [?]. And therefore all the lands [?] that lie beneath the
equinoctial line are in the [[?]] manner, [?]] the lands [?] that incline [[[%"32
mwian [mea]an [2] [217 122 o0 mwn p ann mawrn [meet]nen 53 1971]

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 [om1771 5% nv
minw o177a PR [1opmex]a oy mbynn nby Mywn [op/ezn R K]

in them [[?]] in another way, [[?]] the difference [?]] of the risings in each
clime [0*9px] [[7], [?]] and you will find [[2]] [»»w [?] “nx 122 [?]7 oma
xxnm [2] [2]n o%px 502w mbyn [208 [21]

the remaining climes [?], when [?]] the rising of [Aries]] [?] or Pisces is set
against the rising of the equinoctial line of the world — [wx3 [0]"5px wwn
ooy B mwn R nvby 1y ooat x [he] arby [2] -]

they are only [[numeral: ?]| degrees and [numeral: ?]] minutes of the
equinoctial line, against every [numeral: ?]| degrees of a sign [?] or of [[?]o
P71 [numeral: ?] 1 m>yn[numeral: ?] %> 7313 mwn pa 2 0°p7 [numeral: ?]]
5w [2] Sw mbyn]

Pisces. And the rising of Taurus or Aquarius is [numeral: ?]| degrees and
[numeral: ?]] minutes; and the rising of Gemini or [7]] is [?]] [ n»oy o237
071 °7 W [numeral: ?] 1 M5yn[numeral: 2] o7 [?] w omwnn n»y op7 [2]]

[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: ?] 1 mbyn[numeral: 2] [?] n»oy1 oop7
on nwp [numeral: ?] 1 m5yn[numeral: 2] 27931 Al x]n 0753 opa]

[numeral: ?]] degrees and [[numeral: ?]] minutes; and the rising of Virgo
and Libra, [numeral: 7] degrees and [numeral: ?]] minutes. And we find that
— [[numeral: ?] 1 m5yn[numeral: ?] oo 75102 0591 0p7 [numeral: ?]
1 moyn[numeral: ?] *5 X3P 2pT -]

(21 M1 they are [?]] [Deletion: one word struck through] the degree and
[211 2]l they are long in rising, and this is [2]] [[?] [?] on [?] [struck]
mn byn oo o [2] [20m moynn [21]

in the inclined horizons — that is to say [?] [[?]], those far from the equinoctial
line; but [?] at the horizon of the equinoctial line itself — [pPwun opowa
ey mwn p pewra [Par] mwn p  mpiman [2] [57/5] -]

71



T PR/

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
5> 1w 1%y w v [Abu] nroy nwa [2]0 awxs [2] 707 79 K’ 3 13782 123

or Gemini. And [[?]] it is because the portion that rose from the equinoctial
line of the world is of the measure of [[?]] Pisces [pormw »0% xy1 [2]1 oomixni ix
oo [2] yows x obyn Sw mwn p e [21]

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 — [0 &7 17377 *2
™ MY MY 191 Wsd "oy mwn P P T [2] -]

the line, of the measure of the portion [?] of Aquarius; and the distance [?]
of Gemini [?]] [2] [2omxnn pwam 57 pbrmn yews pn [2] [21]

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 [nnn Twx
oy Yo R onmow oM 12[ 2] nhy Myw mwn pn]

[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 [[n»%y5 39py1 A& ]7 n»%y1 omnd omasw oo A°[v
QOMIRNT NP5 5T MW

21 is like the rising of Cancer and Sagittarius. And we find, in the clime
(1, and likewise in the remaining lands [?] [[?]] the clime which [[?] n»%y>
wx oopr [2] [mea]an axwa 191 [2] o5plx]a xenn nwp juo]

[2] is far from the equinoctial line of the world toward the north — there
the rising of Virgo and Gemini [?] is not equal to them — [[?] mwi pn pmn
DNMOW DMIRM 7202 N7hY PR 1198 T35 0Pwn b -]

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]] [2] [n»%y [m/x5]1 ommow ooam a>[v] o5y yows
/x5 ] 571 1w 27y alw]Al]

the rising of Gemini. And this likewise [?]] [?] is that the degrees are
inclined, and the line — [a7 mbyna maaw xon o3[ 2] [2] 12 w5 an omrna n»oy
P o)

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 [yw [ 2] pxw y1a[ 2?01 5735 /] mpr ki mwn
OR *3 MPIA NhyD w3 Ny |

even where the upright is short and the inclined longer than it, the
[height/quantity]| [?] of the two will be equal, in this way — [m=°pr1 momw 03
v [2]5 mw omaw [mma/matp] mom ams TR 90 Muim p -

Now the signs near the line of the [[?]] and the [[?]] resemble things lying
down [ovaow on oxo oomv7 o [2] 1217 p Px ovampn mbran mam]

somewhat, and displaced toward the breadth of the sphere; and behold the
[0 [20 21 [211 we find [7], for they are [[?]7 mam 3231 ama> oopnyn nxp

or oo [21 xxma [21 021 [21]
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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 [y*w 1991 ama [oraow]aw [2] 7xm omwa [?] [numeral: ?]
1 noyn[numeral: ?] mwn P v opT]

The upright is of the measure of [numeral: ?]] degrees of the [2]] [?]]
mentioned, since they are much inclined; and [[numeral: ?]] degrees, Taurus
— [myws x1 moprt [numeral: 2] 8w ovws anva 1 [2] [20an nbyn
[numeral: ?] " noyn]

Aquarius [?]] and Scorpio, which are further from the point[s] of the [[?]]
and the [[?]], are more upright; and therefore [y o°p1m1 90w onw 2Py [7] 57
1951 oopr anv o [20m [2]n nl]pal

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 [2] [n5y [numeral: ?] n**5y> X3 o 'R 53 5y m5yn [numeral: 2] mbyn
[numeral: ?] 5 xww mwa pr opI[?]]

greater than the measure mentioned; and the [[?]] signs furthest from the
[°] and the [?]] — namely Gemini, Cancer [Anva m>m [?]h 17 myewn nr
1070 oomkn o X [2]m [2]m oopinn]

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 [[a»5y 57y1 axwn on o2pt nr o mwn w» [numeral: 2] '® [?]n mbyn
nhys j1 o)

[numeral: ?]] degrees and [numeral: ?]] minutes of the equinoctial line,
which is a greater measure than all those mentioned; and [[?]] [[numeral: 2]
1 noyn[numeral: 2] 1731 Pon 5173 A0 Myew xw mwn p e ovpl?]]

the rising of the equinoctial line is greater than their rising; for although
['2"yx] they are more upright than the rest of the signs [2]] [mwn P n»%y nvn
mbian Ixwn 0Pt N oW '2"yX 3 onbyn anr [2]]

nevertheless [1"331] the equinoctial line is more upright than they are. And
we find that when [[?]] all the risings of [[numeral: ?]] degrees, we find [1p 1”531
Sw nroyn 5o [2] awro o5 xenn onn APt e mwna [numeral: 2] x3n3 mbyn[?]]

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
— [[2] v [numeral: 2] [?]7 owa *> RN WA P °X0 MPw RITw w2 Dby
P pon -]

the equinoctial line, and [?]] [?]] together; and therefore day and night are
equal [[?]] the motions in the equinoctial line [[?]] like the motions [[?]> mwn
myuna s [2] mwn p2 myunn [2] pw a>om ova [208% v [21]

[?] 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 [[?]an
ova °5 xxnn ovun [2] [nlyun’ on oo[?]0 oopewn [jop/mex] 2% mpin]

always the signs from their [?]] horizon, and they revolve as far as the [?]]
horizon, more [0y [?2]7 poixia 7y 1a20m anbw [2]0 poixa n mbman o>yb]
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the motion of the signs; but the equinoctial line does not revolve 2] so;
its portion, its motion; and when there is displaced what has risen [[?] nyun
oYW M pRyIwsY nyun pon 19 [2] 2210 X5 mwn 1p Sax nibmn]

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 [2]] [[1]n%nn2 mbman
3 o2 [l ww e mwn w1 abyw mn by ov [2]]

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 [mw 1pn 7%y [numeral: ?] m>yn
[numeral: ?] a%yw [7]n obpxra [0] P 53 Aby 120 oopT]

from the equinoctial line another [numeral: ?]] degrees and [numeral: ?]]
minutes, Taurus too has already risen; and when there rise a further [numeral:
2]l degrees [mwn w1 [numeral: ?] 1 manx m>ynnumeral: ?] A%y 925 op7
Ty 1oyws1 M 03 [numeral: 2] mbyn]

and [[numeral: ?]] minutes, the whole of Gemini has passed; and when there
rise a further [numeral: ?]] [?]] degrees and [[numeral: ?]] minutes, there has
already risen [1[numeral: ?] Ty moyws1 omxn 53 72y 0°p7 [numeral: 2] [?]
1 moyn[numeral: ?] A9y 725 op7]

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 [Ty m2yws1 10 03 [numeral: ?] 1 M%yn[numeral: ?]
7y moyws [?2] oa Aby 920 o°p7 [numeral: 2] mbyn]

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: ?] gy mwn 1P *p>n 7w WePN 7202 95 13y opT
Alnumeral: ?] jmw [2] mbyn]

and Gemini are in one place, set exactly one against the [[other]l; [2] [?]]
there is [[?]] for [2]] from them to Gemini — [7233 71 @151 'R DA Of DR
omxn® [2] [20 5 [20 w [21 [21 [nlr -]

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 [ayvn
y1321 mne® T A nma onen pon [2] vyn X ovmrnm nmow 8b Xi)

what [?]] the quantity of Virgo; and as there rises the whole [2]] [?]] little,
they are the reverse of [7]], for [2]] [[?] [?] %5 7>w> A na mmo [?Jonw an
n 0 [2]n 72°m o vynl2]]

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 Ls — 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 frechand, measured at 86.3 degrees. Level
with Ly 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.]

[2] 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 ['x %5 [ovna] ova ann [20 [nlbyn [20n onn 'k 5o [ovna] ava oo[2]n»
D XXM 0N -]

in the equinoctial line, of the measure of the rising of the signs equal to them,
so will the measure of their setting be [2]] and [[2]] like it [n»5y Myrws mwn pa
s [2]h [2]5 anypw yow o 72 anms mbimn]

the distant ones, where the day is long, the measure of their rising is not [[?]]
[?1 than the measure of [2]] [2] [al?1> [aln5y 3w pr TR oraw mpnan
yew San [2] yews [21 [2] -]

[°] of the measure of the rising of [?]] equal to them; and [[?]] and the
measure of [2]] [2]] equal to them, of the measure of the rising [1y>w> [?]yn>
noy yows anma al?0n [21 ey 213 amns oo[?2]n n»by]

[?1 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 — [[?]
mw Bon [2] Sw mom by oy mey[ 2] bw i [2]»5y nannwsy anms -]

And so with the measure with Scorpio and the rest, since there is made [[?]]
the reverse [?]] degree. And now we have taken the [?]] [27py oy 3w 13
7 any unph mam - aeyn [2] 787 [2] nowyaw »25 o ?]]

that [[?]] from those dwelling beneath the equinoctial line to those dwelling
in the fourth clime [?]; and behold [?]], for [?]] added [ nnn orawrma [?]wmw
Aowt [205 %5 [2] mam [7]n o°5pra oawrn Hx mwn)

[numeral: ?]] degrees and [numeral: ?]] minutes, and double it; for the
setting too is like the daily setting, of the measure of [[7]]; and behold they are
[numeral: ?]] degrees [[numeral: ?] 1 m%yn[numeral: ?]] oxw *55 A%20m op7
o mm [2] yews nonv nypws [numeral: 2] mbyn]

and [numeral: ?]] minutes. And since this added the arc, as [?]] rose, the [[?]]
remaining will be [numeral: ?]|. Now the course of the sphere, for [numeral:
2l — Dlnumeral: ?] v paxwan [2]7 "Pyw v nwpn ot 5powmw a2 oopT
[numeral: ?] »3 5a%am ‘['?.'I?J MM [numeral: ?] -]

degrees are an hour and a fifth, and this is the increase of the day, like [?]]
[21 21 [2] as the rising of [numeral: ?]] portions [ wmm ayw on mbyn
noys [2] [2] [2] [2]> ara o [numeral: ?] opbn]

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: ?] ¥ 7onom o7p7
[numeral: ?] I[numeral: ?] @ 15 xxAN[?] [?] [numeral: ?] wnn om >xm
'R Pom b myw]
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degrees, about an hour; and [[?] the increase [?]] upon [[?]l. And Gemini
added, up to the completion of [numeral: ?]] hours and a half, to the measure
of [21] [e%wn 7y powm oomxnm [21 5y [2] o [2]h ayws [nloyn [numeral:
2] yowb oxm nyw [21]

the increase which it added in the fourth clime [?] over the equinoctial line,
[2] on the longest day of the whole year, as mentioned above, [?]] ["wx "oin
5 515 mawn Soaw TR 0 ova [2] mwn pn by [0 ovbpra on[?]]

and [[?]] there shall be subtracted from them as much as the excess of Gemini
[2]], and there shall be subtracted from them what Taurus added; and there
shall be subtracted like [2]] [oma mon o>[?] ouawna pne 93w jm "o [2]
13 Tomm M o [ ?]]

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
[Fom™1 7w 0103 27py om [2]%1 [A2°]%m [2] nnwaw xxnn [2] gromw mm]

Sagittarius as much as Gemini added; and it shall add further [2]] [?]]
Sagittarius; and Aquarius shall add as much as Scorpio subtracted; and Pisces
shall add [p0m 29py 1170m2 %7 7oy nwp [2] [2]2 7w mpom oomknn ‘0103 nwp
o°7]

as much as [?]] subtracted; and the day and the night shall return to being
equal [7]l. And now we shall set out the matter of the hours of the motions
[mynunn myw pay R anyy - [A2°0%m ova nmw [20% 2w [2]n 1ons]

which is in the fourth clime [?]; and so likewise [[?]] [[?]] hours of the
motions [[?] this; for as the true hours — [[?] [?] x> 7931 [*7]7 2°5pxa wx
nrpRt myws o 1 [2]5 myann nyw -]

The reason, among those dwelling beneath the equinoctial line, is that they
are [2]] [numeral: 2] degrees in every hour; but in the remaining climes,
when [ar mwn 1 nnn oawra ayv [?2] [numeral: 2] w2 ax ayw 552 mbyn
KD "Hpxi]

the day is divided into twelve hours [?]] that they are not [?]] [?]] hours
always equal, like [[?]] [7]] — even so they are called ['p1] temporal [ poma
nrat 'paray [20 [205 nn mw myw [2] mi?] orxe [?2] myw 275]

for each and every day their measure changes; for behold [[?]] the days of
[2]] are [[?]] than [[?]] Taurus, and all of them in this manner [21 ov 55 *53
o ax w [20n [21 an [20 o» [21 mam 2 oyew manwn]

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 [[2]]
— [195 [2] noaar myw 7y [2] 1yew prono e myun myw pion pxy [2] [2] -]

their measure in the fourth clime [?]; and from them you may infer the rest
of the climes. Now the course of one temporal hour [?]] [["7]7 "5px2 omyw
It 'R YW Torm M PopRi e wopn onm [2]]

the head of [?]] they are [numeral: ?]] degrees, and from the beginning
of Taurus [numeral: ?]] [numeral: ?]] degrees and a half; and [[2]] [[?] to
know the measure of the hour [[an [?] wR[1 [numeral: ?] [n]>nnm mbyn
W [numeral: ?]] [numeral: ?] aywn Wy w y> [2] 1211 *3m noyn]
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of each and every day of the days that fall between the head of [2]] [[7]] and
the head of Taurus, take [?]] the excess that falls becween the head of [?]] [>w
wx1 paw 1ren [2] np e wxab [2] [2] wra paw oomen p ovyor 55 [2]]

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 [[9yn on 73 M wR> [numeral: ?] onw *xm [?] [numeral: ?]
NBOIN 0N O Hoaw XXMM D’P'f]

of the hour [[numeral: ?]] [2]]; so nearly, at the head of Gemini, [numeral:
?]l and [[7]] and a half and an eighth; and at the head of them, [numeral: ?]]
and an eighth [ywn [numeral: ?] [?] omxna wx12 2P 15 [numeral: ?]
11 w1291 ey xm [?2]) [numeral: 2] nornwn]

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 [wx1231 [?] [numeral: ?] 72 wxa21 o°[2] omwxna [2]1 *tm [numeral:
2] wx21 Mo ¥m)

[Foliation: v" — standing in the head margin outboard of the header toward
the fore-edge, i.e. to the LEFT of ...n"s a1 on this recto.]

Libra, [numeral: v0?]], like [?]]; and at the head of Scorpio, [numeral: 277]]
and [[a half?]|; and at the head of Sagittarius, [numeral: 2?] and three eighths;
and at the head of [[?]] — [o°ar&n [numeral: 27py wx 1 A5[?]> [?7"0 [numeral:
nwp wr1o [2nxn]m [?27 [numeral: wx31 nonw ' [227 [2]]

[°] and four[?] eighths; and at the head of Aquarius, [numeral: 27?]]
and [[numeral: ¥?] eighths; and at the head of Pisces, [numeral: 3?]] and
a half; like Scorpio. And behold — [[?] *57 wx31 nrerw 11 [numeral: [?2™
WM numeral: o237 wRI nwp2 nrrnw [?3 [numeral: 73m 27py *xm [237]

[°] the matter of the apparent days and the unequal days, for each day
differs from another [?]] the measure, according to — [[omn P2y [? =w/na
0 Myw[o/m] mm i ponnm o 53 00 oawn oM 2RI

the rising of the [[degrees/signs]] [?] each day; for there are degrees [7]], and
21 the risings, and the extremity of the [degrees]], and all the [?]] — [n»%y
1 551 mbynn azpn nroya o[ 2] [manx mbyn v o5 ov [2] nbLvylneal?]]

[?]] of the Sages 5", like the [[?]] days [?]] — for example, what is written in
the tables of the Sun: that — [>wn [?] p[?] oown 13 5" oomonn S[w] m2]n
s wrwn mmba 2300w ]

on one day the Sun travels [numeral: v"3?]] minutes and [?]], for [?]] — that
in every [[numeral: ?]] days it travels [numeral: %/?]] degrees less [numeral: ?]]
minutes. That — [wnwn 7511 '% 012 [numeral: %2373 [?]5 5 [?]1 o°p7 [207
[numeral: ?] 9% 0% [numeral: mna M>yn [?% [numeral: ?] x¥1 o°p7]

is according to the unequal days, not according to the apparent days. Also
know that the apparent days are according to the risings — [01wi 0w °83 X7
NSy B of O°RAIT 0o 00 v oa - oer[ a0 oo veo &)

the [[]] course of the Sun; and the equal[?] day travels [2]] [[2]] is according
to the mean course of the Sun. And below — [[?mw ] arm wawn bw [2]7 Tomm
TP wawn D yrnRn T2 a3 X [2] 19
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[°1 [?11 we shall explain[?] [numeral: Y0?]] and [?]] [courses?]] [[2]]
divided [[?]] — what their nature is. %23 [?vv1] [21] ¢ :[?]1 [numeral: [?70
2 aray mn ar[?]n opbnl 2] [2ova]%mm [2]n]

v P’

[Gold display] "o p98 — On[?] the explanation of [numeral: 7"?]] lower spheres
and their motions [?]] that [?]] only [7]] at all, and [[?]] — [&2[>/a] "0 po
[numeral: ¥pJonn 5% p1 [2] ®5w [?] [onlwum [ov]annn 055 [211] [2]
[1]

in its [[revolution/place]] [?], as has already been explained above — [[?]]
[2] the variation that [they have?]], only stars, each one — [[n[=e/m]["]pnl2
'R 95 00205 p1 [78n] wow »rw[o/a] (212705 [?] [Aloyn> 'na2a[a]>]

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 — [2°539a77 129% [2]1 oma /X1 'R 552w 0292537 900 Py 1IN
anyum an[ 2]

of each and every one. It has also been explained above [?]] that [?]] the
star [[7]] — [[?]] itself, except that he wrote: and behold it is fixed in the
[small/northern]] [?] sphere. [wmzy [?] 2337 [2] »> [?] »¥> 'n1 o3 '®1 x> bw
1ex/Aup R %3932 yipn mam 'now p] -]

of its epicycle, [[7], and the sphere [2]] — its epicycle is set into the thickness
of the breadth of the eccentric sphere, and as far as — [[?]w m> Yow noprn b
731 X3P Paa am vty [a] 257w wnepn [2]7 Dabam mra[?]]

like the rest of the [numeral: 2] planets, and [2]] [?]]. It has also been
explained that all [[?]] of two spheres; and they have many variations, according
to — [[xw[2/5 [numeral: 2*>3%3 *3wn 5[ 2] 55 5 'naaa [2] [2]1 na% »203 [71
0% o221 orw o wn] ]

(2] their motion, for [[only?]] [?]] of continuous motions [[?]] — [lit-
tle/few]], and this is the reverse; [[?]] according to the measures of the [7]],
2] — [[2] >myews [2] 72°m> am vy [2] Amann ayunn [2] pla/A] °2 onyun
oo ?Dynn [21]

in the variation of the three lines of each one of them [[?]], in the variation
of the [[?]] — [[7]] the lines are according to the measure of their course; and
therefore we shall begin — [[[?]pn »»w[>/a] [?] o x"> 5w 3 onpa w3
5 nn3 1951 0a5mn yews an opn [21]

to explain [[2]] [?]] from the first sphere and upward. And behold the — [[2]]
the [[small/northern]] [?] sphere, which he wrote: behold it has been explained
there [[7]], for it has — [a[?] [?]n mam abyn>y ki %aba1 o [2] plA] xab
"% w3 [?77780] ow 'n3 man 'now Baka [1az/qup]n]

three great spheres, and they are the [[7]], and the eccentric[?], and the sphere
211 — 7]l one of the epicycle; and we find that upon[?] a star that he wrote
— [[numeral: mopn 5w '® 5[2] [?2] 2a%xm [2xer]m [2]7 om oobrra oooaba [
mow 295 [?7%y] *5 xxm]
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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 — [%323m mopn 5w [1ox/Avpln 3% yip
M XY RI1A 12aP3 2m1 02y 7 y1ap n[?] [2] nepn]

the sphere. The [[?] carrying sphere is []] [7]] the other — [[?]] another; it
too is [[inclined?]] [7]], and the equinoctial line of — [[?] x11 xwm [?]7 22537
Sw mwn 1 [2] [2av]w xm oxanx [2] nxn [2]]

and [[?]l; 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 — [1r31 [?]mm
3253 °3 R¥MI KX 12303 5w Mwn P31 y12p RIT Nopn Labaw niw]

that he wrote [[?]] revolving [[?]] like the equinoctial line — [[?]] its eccentric
sphere; we find that the star that he wrote [2]] [ 1 m> [?] 2301 [?] 'now
ra]lnow 233 *5 xxn1 xxwi aoa Lal? 11 1211

the motion of the [[signs/degrees]] [?], as [7]] [[?]] the Sun [[2] — [211 [71]
other than it, like the rest of the breadth of the centre [?]] [m>[/y]nn nyun
/]9 amm axws e [2] [2] wal?] wown [21 [20w wa] [21]

not [7]l, and not outside [?]], and in this way [?]] — [2]] [7]], apart from
the Sun alone: it has yet a further sphere — [[[?]n yin [mxven] [2] [mx/x5
5353 12 v 1y 1725 mann e yn [20 020 021 ]

greater; the encompassing [[sphere]] [7]], and likewise its sphere [7]] — [7]]
also only the eccentric sphere, the equant, and the [motion]] — [7pni 5173 1y
myulnlm goman mwnn ke 5a0a p[1/A] aa pl2] [2]0 2% 191 [2]]

And the matter is that it resembles[?] the sphere of the [[signs/degrees]] [?],
as — [[7]] its motion, and according to the measure of its course; and therefore
only resembles — [1nyun [2] [1]no m5[v/ylnn 5351 5w amlva] xim 25 paym
T p[ /4] 1951 195 myw]

[21] [7]l, because it equalizes its course [[2]] the course of the sphere — [[?]m
Habx o [2] 195 mwnw ab [2]7]

The [[signs/degrees]] [2] [7]l, and also, since the measure of the parts [7]] —
[2]] whose course, and the sphere revolves [2]] [y ww *55 ox 213 5[y ]nm
P [2]now Sabam 220m Tomm wx [2] ooponal2]]

the eccentric sphere, the carrier, the [small/northern]] [?] sphere of the
epicycle [2]] — [2]] [?]] that their motion is the parts that it travels — [23%3
oponn onyunw on?] [2] a0 [2] 121> nepan v [ex/vpln 5353 xwun xxvi
Tonnw]

that they should be divided one from another; the [[resembling?]| sphere,
and likewise the eccentric sphere — for it has one [[?]], eccentric, and [[?]] the
sphere — [[?]m ¥ v >3 [xx]va 2253 191 mm[v]a 2aoan am mr »pbnnn w
Saox [2] xxv nx]

the [[signs/degrees]] [?], and likewise the motion, since [?]] [?]l, and the
line [[2]] — [[2] its equinoctial line, [[inclined?]] [7]l, and the equinoctial line of
- [[2]n o[l ow mwn pl2] [207 % [2] [20w »25 ayalnla o0 mblyy e
bw mwn P ]
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the sphere of the [[signs/degrees] [?], like those that [[?]], resembling in
every [2]] — [[7]] the sphere of the [[signs/degrees]]; and know that this is the
[resembling?]| sphere [23%3 [2] [?] %22 mm[v7] w?]w jmxs nvo[v/y]nm 2a5a
[/ Baba i o vy nb [y o]

of [7]l, it is [[7]] the sphere which we call — [2]] it the sphere [[?]]; it too,
and likewise a globe [[7]] [22%3 1mx [o°]x1p 18 wx %3237 [?]w xn ‘now Sw
mow o [2] 121 & ox 'now]

2] that the epicycle sphere of [[7]] above [?]] — [[?]] the epicycle sphere of
the Moon; they too are [inclined?]] — [[?] [?]n f5yn> 'now 5w mopnn 5393 »
o[ vl o7 ox 7325 Hw nepan aba [2]1]

21 [°] hours [[2]], for the equinoctial line too, and the line — [[?]] and its
[2] are not aligned opposite [[2]] — [[?] [?] [?] 1 mwn pr o3 »s [?] myw
7335 oeanon arx o [2] [21]

and the equinoctial line of the [numeral: ¥]] great spheres of [2]] — [7]]
[7]l, and they are inclined [[?]] [?]] — [>w 7w 11 [numeral: 021737 0*93%3 [
o o [vlu om s [21 [20w v [2]]

like those, for [?]] the [small/northern]| [?] sphere of the epicycle has [?]]
— [[7]] two inclinations: the first is what it inclines [[?]], the inclination of —
[[2] moi xvw mn w3 nrws 2 [2] v aspan 5w [nexAopls 530am [2]5 o5 ko
o]

the two eccentric spheres, and [[?]] the inclination of [?]], and more — [[2]]
than the inclination of those spheres. And now we shall explain their matter -
[o33y X321 ANy onn ©°2a2an nvl 1 2] ey [2] pvwa [2]h ooxxvn oohaba 2

]

behold its great [[small?]] sphere, a globe that [[?]], and likewise [[resem-
bling?]] — [?]| the equant; behold it is moved from — [[?1op]a o173 12253 mam
1 yyunn xv1 A o mwnn aml 2] mva] 191 'now o]

21 [2]l, as the measure of the motions of the sphere of the [degrees/signs]]
— [[2]] the [degrees/signs]l; also the measure of the time of the motion of its
course, going — [ax m5[ vy Inl?] n5[vyInn 5353 myun 1 [2] [2] ay[2]n
7237 19%mn nyan e Y]

like the course of the sphere of the [degrees/signs]l, that the sphere [?]] a
star [2]] — [[?]] one complete [revolution]] in [numeral: ?]| [?]] thousand
years, so that one degree is found — [233 [?]7 5323w m>[1/y [nn 2253 75mm md
1050 '} [?] [?][numeral: 2] [?] "% A5yn x3naw ooaw 57x]

2] 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 — [[?] 25mmw oononi nyo w mw [?]] [numeral: ?] oow Aox
moyn xxmw obw 'R [?2120]]

one, in every year approximately [?]] opposite it, inclined [[?]] — [[?]] its
[point?]l, the [small/northern]] [2] [?]] than [7]], its northern [?]] — [%32 'x
B ooz [20n [2] [pewqupla [2] [2] oova v [2] 2rvpa2 mw]

the sphere of the [degrees/signs]l, and the southern [?]] inclined from
the southern [?]] of — [7]] of the [[degrees/signs]l; also its equinoctial line
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is inclined upon [?]] — [>w[?] 5w "m0 [?7w3] »prTm nrb[vyJnn 5io:
15y A e mwn p aa nb[yy]eal?]]

it too goes out [?] the [degrees/signs]l, and [[?]] [?]] — [?]], and it goes
out toward the east, opposite the east of the [degrees/signs]] — [[?] xx x17 o3
o[y ]na mamm 7230 mams 725’ p[2] [2] [20 bl Inn]

straight from the Sun, and it is not [[?]] nor inclined from [[?]] — [[?]] and it
goes out toward the east [[?]], and the second sphere — [[?] %1 wnwmn w2
rai1 Sabamy 'na [2] o 735 xxey [2] [20n [27w01] ]

its [2]], which [?] this sphere; behold it is the one called the eccentric sphere
— [[2]] the eccentric, the carrier of [Nogah (Venus)?]l; behold its centre, and
the inclination of — [xwun xxvn [2] [xx]va 5351 pan man m Saban [2]w 1w
oo o man [2maa]ln]

[2] and its equinoctial line are the [[7]] in every [2]] — [2]] [?]] the sphere
called a globe [[7]], the equant — [[?] %253 [?]] [?] %32 [?]7 on Yow mwn p
Toman mw[2]n 'now 15 pan]

also the order of its motion is like the first [2]] — [?]] east[?] for every [?]]
from it, and according to the measure of the time — ['R77 ™3 X7 1Ny1IN 770 O3
a1 My wan [2] 9% [2nm] [2] [21]

its course; behold [[?]] the sphere, two parts and a second[?] [?]] — [7]]
each day, and [?]] [?]] accordingly, for [?]] the parts — [2 2351 [?] man 19%mn
oopbrn [2] »o om0 mroes [2] [21har 5a[2] [2]h opon]

that their course is of the parts of the sphere of the [[?]], the [7]] — [?]] the
equant, and [[?]] [[?] their motion; and therefore — [5w opbni 1 on ommw
11551 onyan [21 D210 7omma mwn 020 [207 [2]7 2253]1]

as its own parts; and the [small/northern]] [?] sphere of the epicycle is
fixed[?] — [[?]] and its equinoctial line: they resemble the [numeral: ¥]|
spheres — [Yow mwn w1 [2] [y [n/p] mopan 5w [pox/opln 25m onxy vpono
5 0om7 o[ numeral: °2aan [73]

the great ones, which [7]]; also the order of their motion [?]] — [?]] from
the [2]1 [211 [?] in them, for every [[2]] [[?] 1ny1n 970 03 [?] 'now 5w o517am
535 ama [2] [21 [20n 1 [21]

of them, according to the measure of their course; for [[only?] it travels
[numeral: ?]] minutes [?]] — [2] in every day; and [[?]] the parts are of its own
parts, for — [19%1 pl1/7/7] »3 3% My ws o [numeral: ?] o°[?] [?] op7
»3 ony vpbn o ovpbnn [2]h o o3

This sphere of the epicycle too is itself divided into [?]] — [2]] into 360
degrees, and each degree into [numeral: o/]] minutes, and each minute into
— [5 [2] [2]> pbna x1 o3 nopan bw %aba 1 oa[numeral: 551 mbyn [20"w/0"w
5 moyn[numeral: » p7 %31 op7 [0 ?]]

[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: ("2 ...) occurrences — f. 19r: 0. f. 19v: 0. I looked
tor the round-bracket formula on both sides and found none. The count is
given for each side, including the zeros, as required.]

f. 2or

hours, etc. [[2]] [7]] thus the division of all — the great spheres. And so it
is found that the three spheres of Shabtai [Saturn] - — [73 [?] [?] "= nmyw
naw *H303 '3 93 R¥NI MM 09T 0°0 25an B mpbnnn ]

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]] — [2%>
M2n[/a] xmw 1o prena Paox1 nyun Al ?] [2] mmb 2y ooyyians]

only like the sphere of the degrees; [7]] we reckon its course — [?]] its course,
and that [?]] is a very small quantity [?]] as has been explained — [[ 15 [27/p"
axJanws [2] 7xn vym "27 [2] *21 195 oawnnn ul?] moynt Pasa]]

the three courses of the eccentric sphere, the [[7]], the carrier — [carr]lier,
together with the course of the epicycle sphere; it is found that they are — ['a
O X313 79PN a0 1o oy ’w un [2]7 xxrn 5ata bw ovabman]

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 — [mm% 29ymn ov 502 yyunm [numeral: 2] wnwn oM MOw M1 o°p T
nyuno]

according to this; and in the tables which we copied from our teacher the
Rabbi, Rabbi [Z]lakut, of blessed memory, you will understand from this [[?]]
the combination of these three courses — [ma[1] 7" upnymw mnoa1 a1 %92
xR ovaPman A maen [2] i pan B

to reckon for each and every planet - Tzedek [Jupiter] too: behold, there is
2] — [7]] the sphere of the degrees; behold, below the uppermost sphere [?]]
— [r%ym Daba mon® man mbynn [9a]9a[2] 53 we aan o3 pI3 - 2951 205 Boa ywb
[1]

the globe of Tzedek, which resembles — its sphere is small [?]] — it re-
sem]lbles in all its [particulars]] the sphere of the degrees, for behold — [11>
a1 73 nbynn DAk bw [2rvia] B2 am 7 [2] [1e/qvpl 1w 2aa amta px]

they resemble, likewise, the three small spheres of Shabta— — [[Shabtai[l;
these differ according to the measure of their motion; the sphere — [o*m17 o
5353 anyn My ws ooanwn 1er [2]° naw bw [ooavpln oAb 3 bx 07

[?]] its remainder is [numeral: ¥ ?]] minutes and [[numeral: ?] seconds
— each day; and its epicycle sphere is [numeral: ?]] minutes each day — [[?]]
or v w3 [numeral: 1 27 [?[numeral: ?] 12w npaa %a%x o %5 2 07w
o7 [numeral: ?] ov %21 op]
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and when you add the two courses [2] they will be [numeral: ?]] min— —
utes each day, like the Sun's course - Ma'adim [Mars] [2] too [2]] — ['2 7annw>
v [?] o255 [numeral: 2] 03 [?10>78n - wawn Tomms ov 952 o%p 7 [?]]

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 — [2 nynuna [now/nom] ooy(?] (2] [?0nx] ooawr mam oooaoa 29 w2
R Daba 05 oobaban]

its own: the measure of its motion is [numeral: 8" ?]] minutes and [[numeral:
2]l sec— — onds; and its epicycle is [numeral: 1”5 ?]] minutes each day; and
when you add — [®°71 1nyun Myw 15w [numeral: ?]] 1 o°p7lnumeral: 2] nr w
o7 1P 53531 [numeral: 9annws1 ov 502 op7 [2n72]

its motions, they will be [numeral: ?]] minutes each day, like — the Sun's
course. And behold, the three spheres of [[]] are equal in every — [[?] »myun
17 [numeral: ?] %32 0w [285w] [>153%3 '3 °5 mam wawn Jommd ov %01 oop]

71 [exceptit]l, according to the measure of the motion of the three spheres,
as above — as above - The Sun differs from [[?] the planets mentioned — [[?]
[rram [21 »205 [21m manwn X3 anan - 57 15 ooaba 3 nyun nyews [ 2n5]

for it has [nothing but]| three great spheres alone; there is found [[?]] — [[7]]
a small sphere of the epicycle. The first sphere is the uppermost — [ px »>
225 neprn dw [ex/qop] Paba S[2] [292] xxn1 735 09173 09303 2 [non/nom]
ol niial

[°1 [?] 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 — [[?]ow
11377 00 My Dbk [2vean] Baa amt X 00 ww a1 ] Baba nen v [21]

its motion [[from the west]] toward the east, [numeral: ?]] degree in [?]]
— [[7]] years, or in each year approximately, like the sphere of the degrees —
[Aoyn mam> [2] [1nyan [numeral: 2] [2?] 2253 13 2 7pa mw 502 1w 0w
oy

and the line of its [?]] and its equinoctial line and its centre are [?]] —
2] like the sphere of the degrees; and it neither [[descends / is eccentric]] nor
inclines, unlike the rest — [12%1 by 53530 [2] o wom Hw mwn w1 [2]
axwd o Ry ] [rer/a] [xvxb]]

[21 [z1 M2, for the resembling sphere of the Sun — the Sun resembles
the sphere of the degrees in all its [particulars]] [7]] — [23%2°5 [2] [?] [?]>
mbynn 5aa br [2vvaa] Boa v menn Sw v n [21]

the resembling spheres of [[7]], as above; and the third sphere — the third,
which is inside the sphere mentioned, is the one called the eccentric sphere;
and with — [R17 137 5353 Tinaw /3 71 9abx [25730] [2] 5w oom[v=]a [o0]>aoan
oy X3P 2aka pan]

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 —
(373 133N 3 7P Pab3 Rw 1R 5 mbynn ik by [2rwie] Y52 mmT man)
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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 [[?]] — [um®
mbynn e mwn ey [2] w mo 1w mwn pr [2nes w] oy [2] [21]

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 — [a[?]n mnwn
prn Myee mvynlp/al 1om 725 o [2]n xxr ) b 0o]

[e1 M21 M2] is two and a half degrees [»xm mbyn 2], and [2]] — [[2]]
approximately; and the measure of [7]] is like the measure of half its [[thickness?]]
— [[2°2n myows x [2] yewn 2vpa [2] [200 xm nvbyn a xm [2] [2]» o
a1y 21]

2] the [position?]] of the parts of the resembling sphere, as above; for [[2]]
— [[2]] the thickness of the resembling sphere; there stands the sphere — [[?]%3
D33 Ty ow am[valn Bava oy [2] [20]5 20 5730 mm[va]n 5a%a opbn [223n]]

the eccentric, and there it revolves, and [[?]] the two parts of the sphere —
the resembling sphere: the thickness of each of them [x"5 = Tnx %3] is equal to
the thickness of ha— — [x"3 »21y mm[V7]m 5352 opon 2 [2]1 %35 own k31
3 ]In »21wo mw onn]l]

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 [2]] — [ 12 Tnxn
1anxa [2]0 5w p1a opnb mw 'xa [200 5w pl21n opnl2]]

[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: (8”2 ...) 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 [?]] [[?]l. And now, the body of the Sun is fixed — fixed on the
equinoctial line of this eccentric sphere, [2]] — [wnwn 2513 mnyy [2] [2] way
mon[ 2] ke Saban A bw mwn pa y12p]

[like / on]| the equinoctial line of the degrees, as mentioned; and it is found
that [[2]] — [?]] the body of the Sun revolves in a circle [[?]] the line — [[p[2/2
 [2] Sayn 220 winwn 230 [2] 5 xxnn 110 mbynn b mwn]
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the equinoctial, by which [?]] the motion of the degrees, as above [?]] —
2] and it also differs from the sphere of the degrees according to the measure
— [yrws mbyan Sasal e manwn an [2] 1215 5710 mbynn nyun [2] wx mwn]

of its motion. And behold, there is a disagreement [npyomn] between [[?]]
and [?]] — that is to say [[?]] [[7]], for its revolution [?]] one time — [73m 1nyn
oya [1]5w 121200 >3 [2] [2] %" [2I1 [2] P2 npioma xn [2]]

in each year, which is 365 [1"0w] [recte: 7"ow] and a quarter of a day; and it
is found [[?]] — its motion in every 24 hours [myw 7"5], which is one day, is
moved — ['& 01 XMW Myw 775 503 nyun [2] xxn1 o y°am A7ow R mIw o3
yyunn]

[°] [numeral: v"1?]] minutes and [numeral: ?]] seconds, that is to say
21, for [2]] — [[2] its revolution is complete [?]] in [numeral: w[[?]7]] days -
and [numeral: 7/ ?]] hours; and you should reckon closely — [[?] [numeral:
10°p7 [2v"3[numeral: 2] 5 [?] [o]>w y22°[o] [2] °5 [?] 5" nraw[numeral:
1 - oo [Al?]w[numeral: prpTm Mmyw [?77]

parts of an hour, out of [numeral: ?]] parts to the hour, and [[?]] — [?]]
regaim, out of [numeral: Y2 / vy ?]] regaim to the chelek. There is also a
disagreement about [?]] — [1» ayw *pon [numeral: 2] [?] [?h nywn opon
1 0°y31 [numeral: 2 npYonm w0 pona ooyan [vy/el2]]

among the scholars of astronomy [[7]], for behold, according to the view
of [2]] — [[2] it revolves one circuit [2]] [2]] — [ >> [2] [nla1anm »mon P2
Saym 2210 x1 [21 [21 ny> [21 [21]

21 [[2]] parts of the day, and it is found that on the day [?]] — [2] — [[?]
[2] ara > xznn ora 5w oopon [2]]

and [[numeral: 3 ?]] [fourths?]] and most of [[?]], and not seconds; and
according to — according to others they are [numeral: w[[?]]7]] days and a
quarter, less [?]] — [[numeral: onx nyT21 nraw 851 [2] 21 [2nvyoan] [23
or [numeral: mna y»am ov [al2]w [2]]

degrees [7]] in a day and [[?]] parts; it is found that in a day [?]] — [?]]
[numeral: ?]] [numeral: ?]] [numeral: ?]] [numeral: ?]] approximately -
Nogah [Venus] resembles — [ara xxm1 opbn [2]h ova [?]wn mbyn [2] [2]
[numeral: ?]] [numeral: ?]] [numeral: ?] [numeral: ?] @17 7203 - ZW‘I’PD]

[2] 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 — [¥2a53 *5 @%aban ' [2] nyvn yows A nbw/nsm] ovvaen boa [2]5
NYIN XWIIT Nx"l’ﬂ]

it is moved [[?]] in a day [[?]] [numeral: ?]] parts, and not sec— — onds, and
[like the motion of?]] the Sun exactly; and its epicycle sphere — [[?] yyunn
o2 [?] [numeral: ?] napn S35m wan wawn [2nyuns]h nv ww x5 opon|

their motion is moved [[?]] each day [numeral: v ?]| minutes [?]] —
[numeral: ?]] seconds - Kochav [Mercury] differs from all the planets — [jny1n
ov 501 [?] yyunn [numeral: @p7 [?v% [?] [numeral: ?] nawn 251 - nvaw
029511 Pon]
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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 [2]] — [23%3 12 w> 713m
53532 257 [o/qup]la %3531 7m 20 o oxy y12p 12wk mapan [2]]

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 — [A0M XwuA XX 2353 P17 X7 120 21T
Babay PRy KXY R jwn Daba vy [2] [21]

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 — [ [ V7]7 2253 Tim 295 M75 pant oyn
770 M i xxrm 7o [200 naw ]

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 — [%32 >maw 7175 X 717 7137 235 73 /pa 1rPY P393 AN NN
53530 1un3]

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 — [[yyunn [2] [?]1 xxv 2R Xwn 5352 pan 191020 '30
moynb [2]n 17on [2781%]]

[numeral: v"1?]] minutes each day, like the Sun, and revolving with it
— with it, the third sphere within it, called the eccentric and the carrier —
[[numeral: XZ111 P37 1202w 31 2303 m ¥ [72201]m1 wawn md ov 52 op7 [2v7
AR

and the inclined; the motion of the planets [[is the opposite of?]] their motion
21 — [z from [[?]] upward, like its motion; and by means of its revolution —
[1212°0 >3 wnyuns mbynb [20n [21 [2] nyn [?799a] 222597 nyan muiem]

the third sphere within it, called the eccentric, the carrier, the inclined —
[2] is moved; their motion, the [[?]], the [[small]] one, is continual — ['a7 Saba
nnan [Pexavpln [200 nyun yynamn a?2] auun xersn xevn pan 1naw |

it is moved [[?]] each day one degree ['x i%yn] and [numeral: 0”1/ v"1 ?]]
min— — utes [?]] degrees and parts of its uppermost[?] sphere, the one called
— [v'x mbyn ov 502 [?] yyuma[numeral: 5w opbm mbyn [2]n oop 7 [2073/n"
o1 [215y ] 1oaosa]

the globe of the planet, [7]] the above, [[in/ the]] sphere that [[?]]; and behold,
since — since the [[inclined]] sphere revolves it, the [[small]] one, [?]] from —
[[1ex/10p]n 12200 [Ayw/monln Pa5xw 10 mam 'now 2aza[n/a] 57 [2] 200 1o
n [2][°I]

upward, [2]] [?] in length and in breadth; the motion [[2]] — [[?]] that [[?]]
is moved; this is the [[forward?]] one — [Ay1na anm% 7ux% [2] [2]> moyn>
el v [nlyann xoma [200 [2] [20071]

and the motion of this sphere is found — the eccentric, the carrier, the [?]]
— 71 its course, the [[?]]; they are moved [2]], it is moved — [ ny1n xxnn
yyunn [21yunn [200 w05 [21 [210 xwan xern 5]
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[?]] each day [numeral: ©"1 ?]] minutes, like the Sun; and it is found — and
it is found that it completes [numeral: 8 ?]] revolution in a year, like the Sun —
[[?] ov %52 [numeral: 212°0 FPpnw X3AN wHwn ™3 0p7 [?2073 [numeral: [?'R
W M mwa]

2] before [[2]], it is found to complete two revolutions [@°212°0 2] — its
revolution in a year, since its course each day is double — [[?] xxm1 [?] omp
o°505 0 B3 19%nnw *2b mawa 1213 0] o°212°0 "2 2201]

[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 cacchword
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: (8”3 ...) occurrences on f. 20v: 0. No round-
bracket variant formula stands anywhere on this side.]

f. 21r

[Foliation: X3 — two sorts, black, display size, in the outer (LEFT) head margin.
No geresh and no gershayim. As a numeral X3 = 21.]

the course of the Sun; the epicycle mounted upon the eccentric, the carrier,
the inclined sphere already mentioned — [?]] — [257 nopnn 5353 wawn 7o
TIT TR RWT RX0 Da0a By [21]

each day it is moved [?]] [numeral: ¥ ?]| degrees and [numeral: ?]] and
twenty-four hours [myw 775] /| the Moon [differs?]] from all the star[[s]] —
[yyunn ov 522 [?] [numeral: Y Mbyn [?3[numeral: ?] 7335 | 7 nmyw 775
al»29m Bon [2nawn] ]

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 —
['anaw s mbynn 53235 vuaa 523 marTa Daa 'pa maabn Mo pan 1y nvaba)

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 — [992 ™1 [27m5] wna 5393 ‘par an 2a53 191021 a0 733 5710
mbynn Savab 1unn]

exceptin [2]] [2] [2]] [2] like the motion of the second; and so the measure
of its motion is [[?]], and its course — [73m an nyan o [2] [21 [21 [212 *nbn
S 1omam [2nvwyna] inyun Myews)

2] the course of the [Dragon / the Teli ?]] [[2]] [?]l, since within it there
is another sphere [[moving?]| [?]]; and since it is — [[?] [?] [?*>n/pan]a Tomm
a3 [2nvwyna] [2ayu] anx Saba o vew a5 [2]]
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21 [its motion?]| [held back?]], called [[the]l equinoctial line of the sphere
of the [[?]] serpent, the carrier, from the line of the inclined sphere — [[?]]
[ 5393 pn xwun [2a0o] wna 5353 bw mwn wlw] 'pan [2naoyn] [71nyan]

which is within it; they join [?]] at tewo opposite points [nPra1 mTipa 3],
called the head of the Teli and the tail of the Teli, and [?]] — [v1ann® 1naw
150 2311 5N wR pan nrnoa mmpa 12 by [21021]

of the Teli, which [[?]] [?] [its circle?]] [?]] another, and the tail of the
Teli, which as it moves is long, and as [?]] — [[2wn%uy] [?] [?] 2wk *>nn bw
25 [?2]w 21 Tx yyumow *5nm 2 nx [2][2]]

regarding the sphere of the degrees: for any two spheres one inside the other
whose poles coincide, their lines too are the equal ones — [*3 mbynn »3%a 1y
U1 O 03 0PN OFPAL TR 7T TN AT 009393 2 93]

they are equal one to another; but if their poles are not equal, their lines too
[?2]] from this, and there are not two lines [?]] two — [[?] ox ax 1o i1 omwn
2 [2]p 2 pxy ama [2]] omp o3 0w omawp PR]

the spheres rub against one another except at two points [m'np: ] 21 [2]1
and it is called [[?]] [?]] the distanced one, which [[?]] — [7r° o>2onnn obaban
w pnmn [2] [20 'pa [20 121 mipa 22 nbu[2]]

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): 1an [?]
— four sorts, the last descending below the line

* bottom (horizontal, inside the lower crescent, between the two arcs): the
same four-sort form, 770 [?]

* 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): 221 [recte: 211] —
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). WK1 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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[?]lthe lines are like the likeness of [[?]], and it is called Teli; and this [[?]]
2] and the point that [2]] — [[?]'pam [21 [21 am >>n pn [?] 1vm12 on o7pR
w?]]

the point [called]] the head of the Teli, and the point opposite it [[?] the
tail of the Teli, and [2]] [2]] — [»na axr [2] [1]7335w 'pam *onm wxA[o] pa
5 [2nrwymsh2]]

[21], for this sphere of the [[7]] serpent is the [[?]] [2]] to the point of [2]] —
[nmpla]> [2] [20yn & [2am0] wna 5w Daoan oo [2]20 [?]]

the luminaries, the Sun and the Moon, on account of this Teli, and [?] [?]]
2] — [ rr oBnm oaem w32 mnn mmxan[ 2] 120 [21]

for all the rest of the stars, called [?]] — all their spheres [2]] — [xw %3 *3
orbaba B3 [2] 'pan o020on [2]]

the uppermost, called the globe of that star, and called the [[resembling]]
sphere that belongs to them — [[?mm7]a %323 'p1 &1 23157 173 It oy
orbw |

behold, it too [moves?]] the sphere of the degrees, like [[?]] the eccentric
spheres — [ooxx7 023531 [2] 13 mbynn Baoa [2ayn] xn o3 mam]

the moving ones that belong to each star among them, as above; and it is
found [[?]] that, since all the spheres — [[?] xzn11 5”13 om 235 5% wx ooy
D735 How 1175 3]

that in all those stars their inclination is equal [[to]] the equinoctial line [[?]],
and they have no course of the [Dragon?]] — [w[>] mw on»v1 onn 0235 2w
Pan]ln o oma ey [2] mwn?]]

but the Moon: its inclination alone, to the resembling sphere [?]] — its own
[?]] does not incline at all, as stated; but the sphere [?]] — [An»w1 13357 Pax
71 Haban bar 130 BHa mwuu R mhw [2]w mmrTn Babab nrab[ 1]

and behold, its own, called the inclined sphere, and it is not eccentric, and
[?]]; and the eccentric and the inclined [[?]] the equinoctial line of — [A%w mm
Sw mwn R [2nrwyna] muum xxea avm [2]3 k3 10K uun D0 pan)

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 [pann]
[recte: anm] — [2311 wRA ‘P12 By 1anne 195 marT Daba bw mwn pn oy omw
Pan]

21 7] in the year mentioned above; and this [7]] is the matter of the Teli's
belonging to the Moon [[and not / and then?]| to the remaining [[numeral: 1/
v/ 2]] stars — [[?] [2] “wwa [2mxvR>] 73252 *5n0 nea pay [2] an 57 mawa
[numeral: 2391 [?"v/1]

and so you know from this the matter of the Teli mentioned, [2]] [?]] that
the spheres of the remaining stars [[are not / are then?]| [2]] — [ ny mam
RVR1]] 02057 ww 2apa nvn [20] [21 man vonn pay?] [21]

[and]] therefore it is the opposite of the [southern?]] circle, as above; also
[2] that they have in them elevation and depression — elevation [[and not /
and then?]] [7]], like — [[on2 nvi anb[ 2] aa 5710 [2mar]n Dayn 9am R 195[
m [2] [2mxvx™] o1 baws o]
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[°] and [2]] the matter of the [globe?]] [?]] the third sphere, called the
inclined sphere; [7]] is not [2]] — [[?] "3 %3%a [2] [?075]7 pay [2nvwyns]
RN R [2] Avan Saoa i)

[Gloss: three lines in a second hand in the outer (LEFT) margin of f. 21r,
beside body lines Li-Ls. 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
Li3—La1 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: (8”1 ...) in round brackets on f. 21r: 0. No round-
bracket variant formula stands anywhere on this side.]

f. 21v

[2]] and the measure of the inclination of its equinoctial line from the line of
[°] the degrees — they are [numeral: ?]] degrees to the south — [[[?195m
on neyan [2] pn ow mwn p nows 1wt [numeral: 2] omT> mbyn|

[at]] the head of the line, and [numeral: ?]] degrees to the [north / small
211, at the beginning of the line; also its poles are moved [numeral: ?]] degrees
from the line [[?]] — [[1 %71 wx[o[numeral: ?] pr ndnna [27op/mex]> Mmbyn
oy mavtp 03 [numeral: 2] pn nbyn[?]]

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— [TI}?’WD N0 NYWI I XWIIT XXP0 'PJH 1 5a5a 1990 ﬂ'lby?ﬂﬁ]

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 — [x1 [2] w2 ny> Myowy '3 Pavan n»v1 [numeral: ?]]
735 1 pa [2wbw/wrbw ] mbyn]

the distance of the centre of the [[Earth?]]; the small sphere of the epicycle of
the Moon is mounted in the fourth sphere, called — [2253 [?yx]7 1372 prn
'PIT "1 22533 257 mabR bw mepnn Hw upn]

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 — [xwum xxvn
MW P2 YIpn Angy ma5n 2901 1w [2] 130 "]

of the epicycle. And behold, above, like the matter of the epicycle of Shabtai
[Saturn] [7]], for the sphere — [5w mopan 2353 Pay> Py mm mopan 2avx bw
5aba 0o [2] *nav]
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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 — [[?]n 233 %3 w ropin
TIY XK 03 Nl 21w 2 [?] abynbw 0vaoo]

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
— [prova xam am Sy [2nma/myan 5aba nova nams msynn Saban aneni]

itself, greater than the measure of the inclination of its great [moving /
inclined ?]| sphere. - And [[to conclude?]]: the epicycle of — [y wn nr Anzy
5w mepan Daba [7ownn]h - [2nvw/mayiala 5 oaoa nrval

the Moon change in this way, unlike all the other epicyclic spheres; for it
has no other inclination, but its inclination — [*%a%a “xw a1 712 nunwn 73250
AL SaR AANR 03 9 PR D AEpA)

is not like the inclination of its uppermost sphere, the eccentric, the carrier
[and the]l [moving one?]|; it too changes from them, a change — [nv13 Arx
1w o manws o0 o3 [2ayu][m] xeun xern hyn o]

another. And behold, according to the order of their motion [?]], and in
another [[2]] the reason for the [numeral: 7/ ?]] spheres of the Moon mentioned,
called — [ oyv [?] anx21 [2nvwyns] anyin 9705 13m nR[numeral: [?7
'pI7 Mo bW 1an ovoaba]

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
— [r2n 5abx [2vvne/rnyu] B2 mbynn Dabab mmTw ‘N1 920 PRSI AT Db

which is within it, called the sphere of the [?]] serpent: it too resembles it in
all its particulars, [7]] the sphere of the degrees, [?]] according to — 1212w
05 [2p7 ] mbynn 53535 ruaa B2 mmT X oa [2an0] wna %A% pan]

its motion, and like the measure of its motion; for behold, the line [[?]] is
moved with a contrary motion [n*387 Ay1n] from the [depth?]] [?]] — [nyan
pryn]n 1 nvoan ayun yyunn [2] p A 0o anyun nywar?] [21]

the degrees; and the measure of its motion is [[numeral: ¥ ?]| chalakim and
[numeral: X1 ?]] seconds approximately each day, which [[?]] [?] — [m>ynn
Nyun w7 [numeral: 1 o°p%n [?’A[numeral: w o 953 27°p2 nvaw [?x"1[?]]
[1]

completes once in 18 [1"] [recte: "] years and [numeral: ?]] months and
[?]] a day and a half; and this course is called the course of the [[Dragon?]],
and [?]] — [1 03w n™2 'x oyp o5w[numeral: ?] T2man anoozm or [?]) oown
1 [2pan]n 95 pa[ 2]]

for this sphere is mounted in its fourth sphere, [called]] the eccentric, the
carrier, and [[?]] its motion — [x¥111 [?pa]la 15w ™11 Ha%a2 207m &7 A Haban 0o
anyin [21h xeun)

the [[7]] spherical [[7]], according to its shape, and from the [depth?]] upward
2] - the third sphere within it, called the [moving / inclined ?]| sphere —
[5353 'pa7 122w ‘a1 Paba -+ [2] Abyn [?pnynla g anmnns pemon [2]n
/i ln?]]
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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 — [x37 03 X% K1
moyn® anaen [27m0] wna Saba nyns nyin [numeral: 2] noyn]

and [[numeral: ¥/ ?]] 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: 53535 [?] 220m1 mbynn Habx oopbnar mvyn[] ovpn [27
735 ]3]

[always?]] the opposite of its true motion [?]], and it revolves [?]] a star,
also toward the epicycle, to the east; and when you add — [[1nynn a7 [?77nn
[annw) nrm 785 meapnn Dabab oa 205 [?] 2207 [2] nonnxn)

the two [[?]] of the [?]] serpent and of the [inclined?]], which are both of
them [[?]] above, there remain [numeral: 8™ ?]] — [5w1 [?nn2] wna bw [2]0 2
MRwa meyn® [2] jnw wx [?7v]n [numeral: x7?]]

[numeral: ?]] degrees and [numeral: 271 ?]] minutes and [numeral: "1 ?]]
seconds each day. - The fourth sphere within it, and the eccentric, the carrier,
the [?]] — [[numeral: ?] 1 m5yn[numeral: 1 @°p7 [?2"3[numeral: Nraw [?8"2
7RDIIT R PABA 10Maw 1 Daba - o 5aaf[?]]

the [[inclined?]] is moved with its true motion, the [[?]]; [?] the minutes,
moved eastward each day [numeral: 775 ?]] — [rennxm inyun nyyunn [2moala
ov 502 mm’ yyunm mpn [2] [2]7 [numeral: 775?]]

degrees and [[numeral: 3% ?]| chalakim approximately; and these degrees and
the chalakim are reckoned from the chalakim of the sphere — [Y m5yn[numeral:
D353 phma oawna on opPrm Mbyn 1R 21pa oopbn [2a70]

its [[inclined?]| third, upon [[?]] [[7]] in the sphere [?]l, and [?]] and Kochav
[Mercury] and the remaining stars; and behold, when you subtract — [[ 7]
yanws 73m 8229577 ey 2901 [2]h [2]w Sabaa [2] [21 by an nbw]

[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: (8”2 ...) in round brackets on f. 21v: o. No
round-bracket variant formula stands anywhere on this side. Two bare 8"
tokens do stand, at L17 and L2s, both inside sexagesimal runs (nw x"n opbn 7,
nraw 8”1 0°p7 23) and neither in brackets; I have read them as the numeral st
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 25 — 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 [0°P7 21 8™ — both
numerals ﬂagged]. ... from us; and now this bearing eccentric sphere, whose
motion [?] is 24 degrees and 22 minutes [2°p7 2731 nbyn 73] ... 13 degrees
and 11 parts approximately [217°p2 o°p%n 8" mbyn 3]. The epicycle sphere's
motion each day is [?smaller / ?northward — Jup/122 do not separate here] than
[that of] the eccentric. And the motion of the inclined [sphere] [?] westward is
12 degrees and 30 parts approximately [217p2 opon "1 mbyn 2] each day, [?]
the epicycle sphere, [?].

Now when you subtract the mean course of Chamah [the Sun], which is
[2] ... [?] hours, from the mean course of the eccentric sphere of Levanah [the
Moon], which is 12 [?13] degrees ['yn 2], as noted, there remains the mean
course of Levanah: 12 degrees and 11 minutes and a half [>sm o°p7 8" mbyn 27].
And when you [?] 24 degrees and 22 minutes [2°p7 2751 myn 775], 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: X1/ [?]
oy eana [?] L. ayuann e v [?] L]

[7] is rejected, since Levanah has no resembling sphere [m1771 9353] called
the globe of Levanah; rather its [fupper] sphere [715393[?1] is [?] the sphere
[2], 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.

> P/

[Chapter 10 — the rubric pao 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 [2°333 /71 [?]] [?], 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
[1917] of the eccentric sphere. As if you were to say: at the place of the equinoc-
tial line [mwn 1pn] 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; eve
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:

* X (apex of the figure, at the top of the vertical diameter, immediately
above the small upper circle): X, with the word 7%yn (*above / upward”)
written to its right on the same level.

* 7 (right-hand end of the short horizontal chord of the small upper circle):
-

* 1 (left-hand end of the same short chord): 2

* 3 (on the vertical diameter, at the lower pole of the small upper circle): 2

* Upper-left arc of the outer circle, written along the curve: mwn 3 — the
equinoctial line.

* Foot of the vertical diameter, below the outer circle: fvn ("below /
downward”).

¢ Left-hand end of the horizontal diameter, outside the outer circle, written
vertically: 279yn [?] — west (four sorts).

* Right-hand end of the horizontal diameter, outside the outer circle,
written vertically: mm [?] — 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: ¥ + [1=9[7/x + [?] (three sorts). A y=nm is
WITHDRAWN to [?] on the sort count (adjudicated, Adjudication B,
Locus 9); the middle word is recorded as [129[/x 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: 9393 »21y [recte: 2393 *21] + a tail of two very small marks,
NOT read. A Settled (Adjudication B, Locus 11) — this is the label the
census previously left unread; *2% is four sorts ending in a yod-scale
floating mark, and 2823 is carried by TWO ceiling-breaking sorts at
=1.8—2.0 x x-height, inside this codex's ? band. The tail is two marks far
too small to be & or 2 in this hand: [27/28] 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:
+ one word of three sorts + o1n. Read as 01 °x?n p / 07 po?n 3 — the
5/% discrimination is not settled on this leaf; I took neither.

f. 22v (source PDF p. 44)

Now a round hole [51y 3p1] 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 [1opn won[?1nn 2p13] 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 [2°235 "1 — /1 flagged] [?] —.

as stated. And know that the equinoctial line [mwn wpm] 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 [19[n/715 — the 7/n 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 [0°1mon] — [?] to the measure of the three lines that are on the eccentric
sphere; and they are the equinoctial line, the meridian line [or7 »2n 9], and the
horizon line [paxi 1p].
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Know also that, just as the eccentric sphere is divided into four quadrants
[0y°37 7], into twelve parts [2°pPn 2], and into 360 degrees [mbyn o"w], so
is this epicycle sphere divided into all the parts already named, as [?] — as in
chapter 9 [v"03 [?]]. And now explain [?] the meaning of what we have [?]:
the four letters 723 & [773ax nvmx "7 [?]] [?] 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 [[170 wxa [7]],
which is [?] as the point of the half of the eastern horizon line, as above, as
in chapter 9 [v"83%"15 [?]] —. [?] 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 ['271 113] 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
['31 32771] 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 — m>[y/11n 2], 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 35 — two sorts, medial kaf + gimel, no geresh, in the outer
(left) head margin, to the left of the running header.]

degrees, and so forth [131 myn] [?] ... the measure of the course of each
one of those spheres [on 2253 %3 7o Myw], and they begin from [?] — [the
middle of this line and most of the line that follows are not read] ... and also
the epicycle sphere [9pnn 2393], which does not [?] encompass the world
[0%1y71 P [?1w — the five sorts before 7pn do not separate: 1wxw and rivw
both fit the ductus], and there is no —

the world [?] its measure, so that it does not revolve [220n ®%®] [?] ... in its
place [1m1pma] [?] the piercing hole [wa[0/nlnm 2pa] [7] sphere. ... the bearing
[sphere] [xwun]; hence there is no capacity for motion [myun> n>1> ] [?]
alone [?], since its course —
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changes [mnwn] [2] for [?] it was revolving [53%2amn] [?] like the small
epicycle sphere [Jopn mapan 23933] [jup/1ex do not separate in this hand; 1
took small, on the pairing with mspnn %3%1], like the upper half of the sphere
[535a Hw vy [21na] —

That epicycle sphere recedes [pn] [?] from the east [ 1] toward [?]
... [?] motion; and since the sphere [?] the lower half of [w pinnna] ... the
said sphere ['1371 93937] recedes [2] ... [?] in perpetual motion [?]; and like the
rest of the five planets [07233 1 9xw>1] we have named —

— so that the epicycle sphere's motion is like the motion of the bearing
eccentric sphere [R21377 X271 5393 ny1un3 nyun Aopn P39aw], the case will be
reversed [187% ]: for in the upper half it recedes [pr 115y [21n> »7] like
planets moving of themselves [1m3y% yy1unn 02235 ™3], and in the lower half it
recedes like planets moving of themselves [yy1nn 02335 M3 prr pnnna *xn
m8y>] — and therefore we have no [ px 1971 ...

They begin the count of the course of any epicycle sphere [T2rm 380m P2 nnn
nopin Y323 ow] [7] ... only [?] the place where the fourth [?] begins [[a1pn pI-
111 [3°2/ypln nonnt — the four sorts between nPnni and ™ are not settled],
like the rest of the spheres [27%3%371 axwo] [?] ... [?] all its motions [?] against
[2] all [?], and like the place [?] ...

the south point [211771 'p1], and we have [?] in it the letter & [’k mx 12 ynwn],
for there is the beginning of the first quadrant, as above, and opposite it another
point [MINX P13 172191 533 'R 1y nonnm ow 23], like the nadir [2ws] of the
sphere opposite the abyss [07ni 7213 %3%371] [the same phrase stood on f. 22v],
and there too [?] [ow ox [?1] the equinoctial line [ W] ... with it the letter
3, for there is the beginning of the [?] quadrant [n°y»3177 nonni ow °5 "2 mx M2
n[?1], and like the place ...

there another point, and we have [?]; and likewise the letter 2, for there
[2] ... where the equinoctial line meets the eastern horizon line [ oy mwn p
mmn peIXi] there is a point [?] ... the fourth quadrant ["171 °y22771]. And in
this way [?] we [?] the revolution [?] of [?], and so [?] ...

of the five planets we have named [ mrw 07335 '7]; for since the eccentric
sphere [xx]rn %323 nrma»a]] ... [?] the south point in which [?] there [?]
motion for the rest of the great spheres [021737 023%371]; and here [?] the said
planet [%"37 25137 'p1 1821 [?]], and therefore we have [?] ...

where the equinoctial line meets the meridian line [ oy mwn P nwo
ori *xn], toward the south of the epicycle sphere [Amprn a5x om0 [2]] ...
the beginning of the said quadrant, as above; and opposite it another point
[nnx P31 172331 5735 5" mvy»ann nbnna), like the nadir [98w3] ... the equinoc-
tial line with the meridian line, and there is the point of the southern nadir
(017771 52w 'pa ow], and we have [?].

And at the place where the equinoctial line meets the eastern horizon line
[mmn poIxi W oy mwn 1p neoap o1pndY] there is [?] the beginning of the second
quadrant ['37 y>277 nonnn]; and opposite it [?] the meeting [?] ... another
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point, and we have [?] with it the letter 7, for there is the beginning of ['p2
nbnnm ow °> 7 IR 2 AYNYIN ﬂﬁﬂN] .

between the epicycle sphere of [?] and the rest of the epicycle sphere [
napin 2aPx kWS [?] Pw napnn 2393 — the two or three sorts naming the body
are not read; M cannot be excluded] ... [?] the zenith point of the epicycle
sphere [9pAn 5w 22531 01 p1] ... this course of the epicycle sphere, and the
course of the sphere [2393 Torm nopan bava bw mm mabmn] ...

begins [?] backward [nx% [?] 2nnn] and goes [?] from the south point,
which is called [xmpw o177 'p1a] ... [?] against the motion, backward, for such
is the order of [?] [71 970 19 *3 Mnx> Ayana 7a[?]]; its motion moves perpetually
the reverse of the motion of its own sphere [72323 nynn 787 021> yyunn anyun]

the eccentric [sphere], which is turned [2200w xxva] [?] moving backward,
as above [2"15 x5 yyunn] [2] ... as in chapter 3 [303 [?] — could equally be
2"93], it was not pushed back further [11ny nnmT1 &51] [?] as it goes backward
[r3mmxb], because ...

which goes the reverse of the course of its own eccentric sphere [1871 n3%1w
XX 72203 1omn], and also [?] ... [?] it was pushed back [?] here [?] from the
beginning [?] in its motion, since [1¥3 Anyun3] — [line-filler dash]

that its motion is backward [nx% nyunw]; and when it reaches the point
7 [7'pm yanws1] [?] motion [?] ... it does not begin to become direct
[ nbnnn 8%], since it goes toward the motion [Ay1nm 735 no%w >3] ...

like the course of its own eccentric sphere [x¥vn 2303 7ommo] [2] ... its
swiftness [ nn]; and when it reaches the letter 3, which is the southern nadir
[2797 Saw xomw 3 MIRD yoanw] ...

not [?] the utmost of its swiftness [[mman n*oan X20] [?], because it goes
against the motion of [nyun 31 n3%1 ] ... and when it begins to revolve
from there and to rise toward the point 2 ['2 P2 5% m>y>1 own 230% >nnnw1]

[2] it returns [?], because it goes against the motion; and also it [?] ... it
is at the utmost of its swiftness [ n*%an2 ®°71]; and when it rises further
[y A%ynw] [7] moving [?]

f. 23v (source PDF p. 46)

To the letter & ['x mx5] it begins to turn back backward [rr17mx 2n% %nnn],
and it too does not move [?] [ynnm &2 xo7 ox[?]] ... [?] to the point & ['x 'p3 ox]
[?] from x [?] of 7 [?] its course backward [noammx® mobmn] ...

it returns [3m7] [?]; there remain the five planets [n3% *333 71 xw”], s0 as to
be [nva%] [2] ... like the motion of its bearing eccentric sphere [2353 [n]y1n>
xwa k31, the matter will be the reverse [7am% 7277 ] [2] ... the south,
which is the point 8, or at the point of the southern nadir [ 'x 'p1 X372 01177
017 Pow 'pan], which is [?] ...
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again, as above [?], the course of their epicycle sphere and the course of
their [own] sphere [a]23%3 T onapn 5323 72mn]] [7] ... and at the point 3, at
the utmost depression of the epicycle sphere [lopn %3%2am n2aw n*55n5 /3 'pa]]
... from the point 7 to the zenith point [o11 'p3% 7 'pan] [?] its course returns
[2w mo5mn] [?] ... its course returns the reverse [?] a little [?] as we have said
[3nrw vyn 7om 2w "k 2]

the beginning of the motion [[yuna nbnnn] [2], for as it moves from the
point ['p1 11 Anyun3 »3] [?] backward; and as it moves from 7 to 3, and from 3
to 3, its course [[1997m 2% /3 121 /3 BR "7 1 Anyuns] ...

for the motion of their epicycle sphere moves toward the depth [ny1un »
PR yyunm Xon onopn Paba [2] — pmiyb/abyb not settled] ... the reverse; for
when the planet's [?] is at a place, as the point [nTp13 2P 235 [?] nrma »3 1]
... [?] as [?] their epicycle sphere — here their course is not [03%mm &% M) ...
its bearing sphere; and as it is in their motion, it is toward the south [[7937]2
01772 X7 ONYIND AN NWWJH] —

its revolution [1n2pn], and its going [?] from the zenith point to the point 2,
or as it rises [1M2y3 18 '3 'P3% o1 ‘pan N[3]5:] ... [and its going] from the point
2 to the point 3, and from the point 2 to 7, not [?] [X? 7 5 "2 ‘pam 72 'pa> 2 'pn
1] ...

for its revolution [?] like the upper [?] of the epicycle sphere [*3
mEpR Bava [A1Pw 119yR KD A[3/212°0] ... for all five planets it is the reverse
[187% X1 02235 71 93]. And know that, when the planet [3357 nvad 2 y71] ...

backward, and at the point 2 it is called the first station ['x Tayn 'p1 "2 'p137],
because it has not been completed [n5w1 x5w *8%] ... backward; and since they
are [?], and when they are at the point 7 it is called ['p1 "7 'p15 DAY ...

point 7, or at [?] point, [?] their [?] ['P3 '3 % "7 P13 [?1] [?] since they are [?]
... that they do not begin to become direct ["w>n> o*>>nnn X5w]; and when it
is at the zenith point [@m7 a3 ] ...

their directness, and it is found [?] going [?], it begins to return backward
[lrmnx> w5 P [?] xxnn omaee]] ... what was pushed back at times
[onysb nntaw mn] [?] the [?] —

the second station, for their [?] was not completed [m5w1 X5 *5 »3wi Tayn [1],
it is found [?] ... [?] which has no epicycle sphere [f1apn 2223 12 pr] [?] great
[?] in their motion [any1ns o*b1ma] —

the point of swiftness; and the point of depression is called the resting point
[2], and thus [?] grows [572 71331 201 'p1 Pown 'p1o1 i 'pa] ... [2] day [?] its
course [?] to five [?] [wnn® 13%mn 121 av [2]] [?] as in the matter of the course
of [omn paya] ...

for the rest of the planets have it, apart from Shemesh [the Sun] [wnwn 1 yin
— the four sorts read w n @ 71; this is not the 7 of the glossary, and I have not
conflated them], which has no epicycle sphere [1apn 2253 % prY] ... the five
planets we have named [ mrw 07335 /1], so that [?] their revolution [onapn] ...
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backward [?], and therefore [?] it moves the measure of its course [[3"¥[1
15 1w yyuanmn] [?] ... there is also [?] the course of their eccentric and
bearing sphere [x@m xxri 02393 Tomn 7], therefore — [line-filler dash]

the fifth [?] and the fifth [?] to the point [?] doubled [?] [mw nnn wwonna
5"p3 'p15 — this whole cluster is unresolved]. - And [?] that [?] ... [?] to be
gathered [?], because [?] toward the matter of their revolution [onapn 13y5] ...

great, in the measure of the course of the epicycle sphere [T My ws 71713
onapnn 23], to the measure [My°w5] ... backward, and it is found [?] entire
[?] —

the revolution [?] strong [?] small [?] point [?] direct [?] ['p2 1op prn nopam
T [?] — Jup/1DX% not separated here; four further sorts unread] ... the course
of the bearing sphere, as above, as in chapter 3 ["83 5”33 xwun 2353 72mm [2]],
for the point [?] the measure [1y*w 'p1 23] ...

for, just as [?] in them, and they are found [?] going, it returns [?] ... reversed
[?] moves [?] between [?] the course of the epicycle sphere [apnm 2321 Tomm]

its course is 12 [?13] degrees and 30 minutes each day [ m5yn [¥/2]" 1%
o1 932 0°p7 — the sort after the gershayim does not separate 2 from 1], and only
[2] its course is 13 degrees and 30 minutes [0 [X"/]21 MPyn 3™ 13500 — a R">
= 31 reading of the second figure cannot be excluded], and the measure is close
[arp e ...

very greatly, and therefore they have no [?] [o7% P& 1991 T8 780 [?1], and
they are found [?] pressed [?] ... but rather [?] singly [?] and swiftly
[mom 7mb] [?], and almost [?] ...

in swiftness [mmma] - [a clear word-space here: the scribe leaves a gap of
about three letter-widths, then the line runs on] and [?] [?] the planets [2°237]
... it is that [?] their [?] are not [?] [?] ... and when they are [?] their [?] [?]
deeds [?] and [?]

and [?] concerning the matter, and therefore [?] does not [?] them [?] ...
[2] for it happens at times [?] without [?] and its motion [nyum] ... [?] it
happens [?] it delays backward and becomes direct [@°[?1nm n3mnx® anxnnn]
... [these last four lines are largely unread] ... - And know that [*I> y7i1] [?]
when [?] it is [?] the rest [qxw]

f. 24r (source PDF p. 47)

[Margin: foliation 75 — 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 [@1177 'p12 0°23571], when they are in their epicy-
cle spheres [onapi *21532 wx3] [?] — they are the ones farthest from the center
[7307 1m0 8% DpI on), since [?].

For the globe of the epicycle sphere [1mprn 2253 173w], through the whole
measure of its revolution [1212°0 Myw %3], is distant [?] by the measure of the
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thickness of the bearing eccentric sphere [[X@171 X3 2353 2y My ws P[]
[?] in the sphere —

It follows, then, that the south point, when it is in the epicycle sphere [*5 x¥m
FEpIA 22232 R RS 01T Pa], was [?] ... upon the thickness of the eccentric
sphere [Rx17 2253 121y By] — [the four or five sorts between 1 and %y are not
read] ...

for there it adheres to the other great sphere [21737 235371 0y pa71 oW WK
anxi] [?] which is above it [y 9wx]; and its point of depression [1mPaw 'p1]
[?] the inner [*nomn] ...

of the thickness of the sphere, when it is nearer to the center [23531 "1y bw
7 5R 2P e X wRs] [7/n: the sort after 119X is taken as tav on the
pairing with T, giving 77, the term standing twice more on this side]; and
a star [207] [?] for the motion, the measure of the thickness of the sphere
[5aba 2y yew ayund] ...

the eccentric sphere of each and every star [25131 2513 %3 5w xxvq]; therefore,
when the star is [3997 nvna 19%] far [?] at the point of depression of their
epicycle sphere [onspn %353 o ‘P13 [21pmn] — [line-filler dash]

it is very near the center [7107 X Tx%n 21 &3], and this [?] ... and when
they are at the [zenith] point they are the ones distant from the center [anrim
7107 0 o°pna an (o01) ‘paa] — [line-filler dash]

(interlinear: 011 — a single word written small above the line, standing over
the gap between 'p1a and on. Read as the scribe supplying the qualifier rom
(zenith) to 'p1.)

at the utmost of the distance [p”7 n*%an3], and [?] they [?] ... 30 [?] and
50 [?] seconds in this minute mentioned above [5"37 1 Ap72a nraw 11 5] [?], and
when they are [?] ...

the places of their epicycle sphere [onopi %353 nmipn] are for them in the
upper half [1r5y *xma x on>], which goes to [?] [nA? na%m[?1], and for them
in the lower half [pnnnm gn2 or21).

they go toward drawing near [29pnn% o3%11]. And know that all that is in
the epicycle sphere [1opam 53933 X371 0 93 %5 y1] ... however, there is a further
zenith [o17 7y w2 oamry] [?] zenith and nadir [5aw1 o] —

zenith in their eccentric spheres [o°X¥va om93732 o] [?], for also [2] ...
from within [?] the globe of the earth [11/yx17 7175 5w1] [?] and their motion
for them [or® anyum] ...

zenith and nadir; the zenith [?] degrees [mbyns o1 bowy o] [?] asin chapter
[2] [2"/21"031], except that they are [?] [2 17w ®5X[?]] ... stars, the point [?]
['p3m1 07235 [?1], separate [>721] [7] ... like [2] [ 7] ...

they have a star at a point of zenith and nadir — the zenith which is in their
epicycle sphere [anapn 3222w o1 %2w1 011 ‘P12 255 oi%]; and they have a star at
a point of zenith and nadir — the zenith which is in its own [ P32 235 o™
Habaaw o bawn] —

eccentric sphere [xx171].  And sometimes it happens that the star
[2357w 7> onye™] [?] the two respects [mrnan 2] [together? — T[n/1a/An73
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not settled] ... and it happens [1p7] [?] the zeniths, or [?] the nadirs
[o5awn [2] W o] ...

and sometimes ["nys™1] [?] of the two of them [omawn] [2] ... by the measure
of [?] their course [03%m 1[?1 My w3]; but Shemesh [the Sun] [wnawn] has only
the first respect ['871 'man P71 % pr] — [line-filler dash]

that they are two points, zenith and nadir — the zenith in its eccentric sphere
[x3w7 93933 oM YBwn o1 ‘pa 2 onw]; but the [?] respect it does not have, or it
has [¥ w> & 1% Px [?]7 'man 9ar] [?] not to Shemesh [winw® pr1] [2] —

the epicycle sphere, as above [2"13 opin 5a53], as in chapter [?] [71"95?1] [2].
And know that the scholars [@nani »2 y71] altered [?] [12°w] the motion of the
point of 3 [2 5w 'p31 nynun] [?] or thus [713 )] — [line-filler dash]

that they should not [?] be interchanged [R5nna® 12[valyn ®5w], as their
words make plain [0727 M8*23], in the strengthening of the sphere [23%3 pirna]
[7] their [?]; and therefore toward the two points, the [?] [71 ‘par "2 ox 1971[?1]

toward [?] the eccentric sphere [xxrn 93532 T[w/8]] [?] and thus zenith and
nadir [%aw1 o1 7o), nadir [and] zenith [o11 %8w]; but toward the two points,
the [?] [71 P31 2 5x %ar[?1], when in the epicycle sphere [fapnm 3532 wxa] ...

they call them by the name “the far distance” toward the point of the [?]
[oM0717 ‘P2 BX P pran owa oxp?], and “the near distance” toward the point
of the nadir of the zenith [a1 baw 'P1 HR 2P pmm], and [?] a general rule
[55o] ...

only to reckon places [mmipn 2wn% p1] [?] to them [om5x], like the stars
[0°23101 m3]. And know that, when they are [onrna »5 y71] [?] at the zenith
point, the point ['p31 oM pa] ...

the far distance mentioned above ['133 p17 prn]; if it happens [P ox]
[2] great [1211a] [7] ... expression [1w5?] [2] it is very small [xn jop x17] and
more correct ['mv nm:n]

[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 [?] [» onye™(?]] the measure of [?] degrees and three
[w521 mbyn 121 1My ], which is the measure of [13*w xww] [?] ... as above, as
in chapter [?] [25 5"0[?1] ...

and when it is at the near distance [21pn prma anvaa] [2] [the ’%v/ma
hazard cluster stands here and was not settled] [?] ... far greater, since it is
nearer [7217p 0Y Xow 8% TR 7973 NV ...

and now we shall explain [0y axan] [?] ... there are found the [five?] planets
we named [1mRw 02233 [?'71] 88m1] [?] — they are, when [?] is [nrma =5 on] [7]
in the thickness of [*/f12w3a]] the zenith of [?] [5w o1[?]] ...

[2] degrees [[?1mPyn 27] and [?] [1"[7Im] to the [?] [2p%], it begins to be
[nrr5 nnn] [2] wholly [71m3] — that is to say [2™1], stationary [1my]; and when
it is [manw:] [?] degrees [nmbyn] ...
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three degrees and [?] [1"[?11 mbyn 1] to the [?] [21p%], it begins [?] to become
direct [Aw na®> [?1nn]; and when it is at the nadir of the zenith [211 Pawa xws1],
[2] degrees, and [?] degrees [[?] noyn [211 mbyn] ...

and thirty minutes [0p7 ] it is [?], and in [?] ... [?] degrees and thirty
minutes, as above [[%"31 ©p7 "1 mbyn [2771], and [?]. Tzedek [Jupiter] [pTx],
when it is [y —

f. 24v (source PDF p. 48)

[A pale brown rounded mark stands in the right head margin, well clear of the
text block. Diftuse, edgeless, no ink body — show-through from the other side
of the leaf, not an annotation.]

In the thickness of its apogee [ mawa] — [?] degrees and [?] degrees and
[?] minutes, it is [?] [[Mmvann?]]; and when it is at [?] degrees, and twelve
[3m] —

degrees and forty-three minutes [2p7 3"m mbyn] it is direct [ x17]; and
when it is at the perigee of its zenith [117 P8w3a xw], thirty degrees [mbyn ]
and [?] degrees and eleven minutes [0p7 8™1], it is [?] [[Mmvnn?]] —

and when it is at [?] degrees — twelve degrees [m%yn 2] and [?] minutes
— it is direct [12°]. Ma'adim [Mars] [o7xn], in the thickness of its apogee: five
degrees [mbyn 7] [2] ...

[2] degrees, twenty-five minutes [@°p7 1"3] exactly ["m3]; and when it is
at [?] degrees — twenty-two degrees [mPyn 2737] and thirty-three minutes
[opT 2] — it is direct [ x| —

and at the perigee of its zenith [va1 %wa], [?] degrees and [?] degrees and
[?] minutes, it is [?] [[Mmvann?]1]; and when it is at [?] degrees and ten [wy1]

degrees and [?] minutes, direct [12°]. Nogah [Venus] [21], in the thickness
of its apogee: five degrees [moyn ], [?] degrees and fifty-eight minutes
[oopT na], it is [2] [[mwvann?]] —

and when it is at [?] degrees — fourteen degrees [mPyn 771 and [?] minutes
— direct [27]; and at the perigee of its zenith, five degrees [noyn 7], [?] degrees

twenty-seven minutes [2p7 1”3] exactly [1ma]; and when it is at [?] degrees
and [?] degrees and [?] minutes, direct [12°]. Kochav [Mercury] [3513], in the
thickness of its apogee [M2137] ...

[its apogee?], thirty degrees and twenty-two degrees and fourteen minutes
[0°p7 7™ Moy 2751 mpyn % 1], retrograde [2]; and [at] [?] degrees and thirty
degrees and [?] minutes, direct [72> @2p7 [21m1 mbyn ™) —

and at the perigee of its zenith [ %owa], [?] degrees and [?] degrees
[?], and forty-two [?] minutes [2°p7 2"m7], retrograde [?]; and when it is at [?]
degrees and [?] degrees ...

and eleven minutes [@°p7 8™1], direct. And know that [ym] [?] it shifts a
little [wyn pny1] toward [?] its epicycle [1Inapml] [2]. And now we shall set out
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the measure of the distance of each one of the stars ['% %3 pran y>w 70y X2
0°0o1] ...

the epicycle sphere, which hold [o*p>mmn mepan] [?] at the time of their
being a point, as above [5"15 imp1 onri ny3] ...

] —...

Shemesh [the Sun] is aligned opposite the center of the epicycle sphere of
the star [2097 napi a5 1o 730 ™an wawn] [?] ... as above [2°¥%], for the
sphere [2393 0] ...

above [>°y>] [2] ... small [?] [[1oz/wpl] [2] ...

as above. And know that when the star is at the point of the perigee of its
epicycle sphere [\napn %323 Pow ‘13 2351 M2 3 ¥y ©"13], which is [?] the near
distance [21pn prmn] ...

as above — that is to say [971], when it is aligned to the sphere of the [degrees
/ signs] [mP[1/y1nn 23535] — it is not retrograde [ 8%]. And the measure of
the reckoning of the distance of their parts [ompon pran pawn nyw] ...

the epicycle itself [y noprn], and what it is on every side, above its sides
[y772 Dy 73 Do x o] [7] ...

there the star comes to be retrograde, backward [m»aminx% a1 nri% 2357 o],
and it is found [x¥men] [?] ... and above, on every side, it is called direct
[T 'p1 72 Bom Abyn>1], and most of [?] comes about [211 Awyn] ...

the motion of the center of its epicycle sphere [1napa 2323 1371 nynan] [2] all
that [?] ...

[?] and Tzedek [Jupiter] 25, and Ma'adim [Mars] 18, and Nogah [Venus] 13,
and Kochav [Mercury] [?] [2 2991 2 man o™ ov1sm 773 p3?]] —

and further, when the star shifts away from Shemesh [pny> wxs “nm
wnwn 1 2913] in its epicycle sphere [1nopn 53%32], while Shemesh is aligned
[1mom wawm nvma) [2] ...

at a point above its side, or toward the [?], or toward the [?] [177% Yyn P12
1 9R X [?107 R R([?]] — they are twenty-five parts only [72%2 opbn 75 on],
and Nogah [Venus] [?] parts [2opon [21n aan] ...

and it is found, according to what [ *3 x¥n1], that in the doubling, at the
point ['p1a 9931 %3], it is [?] ... the measure of its smallness [avp Myw] [7] ...
for the word [non] [?] — that is to say [21] ...

the thickness of the whole sphere, from its beginning to its top [232371 3 21y
Nyn’ Inonnn], and so it is direct [ 191]; for here [ 73] [?] parts from the
star to the distance of the sphere [%323 pmn’ 233 12 opbn] ...

its epicycle sphere, and likewise to its top [1n2yn% [2121 1nopn], they are three
parts [0°p2n '3 071], and [?] ... the measure of the diameter of the epicycle sphere
of Kochav [Mercury], and the diameter of the sphere [3313 napn 5353 0y Myw
5301 0P ..

the epicycle of Nogah, at the point — here, at the point, [?] parts [nopn
o°pon [?] P13 M ‘P32 man); and it is correct that all that the small sphere of the
epicycle [18pn w qopn 221 mn Pow 1on] [7] yields [1] ...
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the thickness of the wall of its eccentric sphere [Yow xx171 %393 bw 12177 221],
thirty-two [27%] [?], at the point ['p13]. That is what we said: the measure of
the thickness of their [?] spheres [om2w [217 %3531 "2y My*w ke x7] ...

f. 251 (source PDF p. 49)

[Margin: foliation 13 — 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]
[F201 5w xwn X317 9393 1917 221y 0] is thirty parts [2pbn 9] [?], the measure of
its epicycle sphere [mspn 5aba My ws] — [line-filler dash]

And the thickness of the wall of the eccentric sphere that bears Kochav
[Mercury] [233 5w xwiun xxri %303 1977 2] is [?] parts [[o°p2n Tav], the
measure of the diameter of its epicycle sphere [1nspn %353 R My*ws].

And [?] it does not recede from Shemesh [the Sun] [wnwn 1 prann 85] b
more than [?] ... [?] minutes [[?] 2°p7]; and this is the [?] between [?] [¥m
o1 paw [wen/apaln] — [line-filler dash]

[?] to [?] ... moreover [1W] ...

the diameter of every eccentric sphere of every star, which is what we said
[ mrw m 235 55 bw kxR 93va 5o qwp] [7] ... and we draw a straight line
through [?] its centre [w37 [?] 777 w° P Pwnn] — [line-filler dash]

its circle, its distance to the point of its seat; and we take half the measure of
the diameter [P My>w 20 Mp 12w 'P3 BX prn ayn] — divide [?] this line
(2] [7mm wpn pion] [2] halfits diameter, and when we divide [porawa1 1vp >2n]

this half into [?] parts [2°pn ‘[3] 2% >xna 1], when [?] ... the diameter of
the bearing eccentric sphere, as mentioned ['113 Xwm X371 2393 0p], we find
that [»2 xzmi] —

half the diameter of the epicycle sphere of Shabtai [Saturn] is six parts and a
half [>xm opn "1 ®17 *naw napn 5393 qwip *2n]; Tzedek [Jupiter], eleven and a
half [>xm x™ p721]; Ma'adim [Mars], thirty-[?] and a half [>zm [v/1]"5 omxm];
and Nogah [Venus] ...

forty-three and a third of a part [pon Pwbw a"n]; Kochav [Mercury],
twenty-two and a half [>¥m 2”3 293]; and [?] [7"11?]] seven parts and a third
[w*en o7pn 1] — and all this reckoning [?] is taken approximately [[Pawn]n 21
22 [wlpa Al

[?] and not in alignment [132 ®¥] [?] —

[BODY HEADING, GOLD DISPLAY]| X"1 P18 [:] — ON THE EXPOSITION OF THE
GREAT SPHERES

Chapter [s1 — see the note: the value is what the leaf writes and the chapter
series cannot accommodate it] [X"3 p8]. On the exposition of the great spheres
[09v1am o¥9a2am weaa] [?7] — chat is, the resembling, the [?], and the eccentric
[ooxzrm ooyum 0wt om] [7]; and already [1231] — [line-filler dash]
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[2] wrote that [*3 "an>] [?] the planets [n]3% »2331] [7] ... [?] alone there are
three kinds of great spheres, the resembling [272173 079353 *»n 3 w» 7293 0725
o] ...

the motion and the eccentric; and the sense of [?] — that is to say [2"1], that
[?] toward the sphere of [2] [mbyn] 2253 5x [?1w " [?] »21]] ... and there are
in it kinds differing one from another [ ar oo rna wn] ...

[?] ... for they are [?] that it should be touching and also eccentric
[xxv on v mw] [7] ...

And so the resembling sphere, in all its aspects [?], is like the sphere of degrees
[n1oymin 53535 R 933 1T mam) [?] — it is the resembling sphere of Chamah
[the Sun] and of Levanah [the Moon] [1325 b1 mnni Sw mmti Daban xin].

[2] small [yop] [?] ... and the resembling one, like [?] the cord of the sphere
[525371 Ban nopyns amtm] [2], is not eccentric but is touching [yx1 ox X3 X]
— these are the first spheres [o*nwxn 0°93537 071] — [line-filler dash]

the resembling spheres of the five [?] stars we named [1mxw 02235 ' 5w omi];
however, the sphere [23%31 0] [?] — the one called [?] is thinner than they
[0 p7 'pant], and the touching sphere is touching [yan & yanun 2aox] ...

but for Chamabh it is not eccentric, and [?] they are the second sphere of
Kochav and Levanah [133%1 233 %w "2 %3237 on], since these are touching and
not eccentric [2°R% 851 *ya o1 *0]; but [bar] —

the eccentric sphere is thinner [?] than they [omn p7 837 23937]; there
are in it two kinds [o2n "2 13 w’] — either it is eccentric and not touching
[y31 X% x¥v 7w K], and this is the sphere [23%31 xw mam] ...

the second of Chamabh; or it is eccentric and touching [yan &2 mmw ]
— and this is the second sphere of Shemesh [the Sun] [?] [5@ a1 22537 x7 mam
w1nw]] and the third sphere of [2w 31 %3%3m] ...

Kochav and Levanah [f125 235]; however, in this [ oasxy] [?2] the ewo
of them [omw], for so [?] — thus the touching one is [?] eccentric and not
touching [yx1 X1 v [VXI? yaun 1] ...

all of them share in being called by one name [owa 'paw 3 o*annwn o>
7nr], and it is the bearing sphere [xwar7 %aban X3m]; and the reason for this is
that the eccentric [X27 %3 2277 oywy] ...

of Chamah never has a small sphere of epicycle [2223 72 Prw 021" fan bw
9P 5w 1vpl; even so it is called "bearing” [x211 'p1 173¥], since the star Chamah
[mn 293 70 1] — [line-filler dash]

itself is fixed in it [12 y13p M¥Y]; and so it bears it [1nx xw1 X7 73m)]. And the
eccentric and the touching of [?] [mw 5w yaum xxrmi(?]] is called the bearing
sphere [xw11 239371 'p1] ...

since it bears the epicycle sphere set within it [mmn appn %393 Ny xw 3
1]; but the resembling one, which is [?] touching, is not called by the name
"bearing” [Xw11 owa 'p1 1R yan [VR]? amTa Dax] ...

since neither the star nor its epicycle sphere is set within it [3337 X 7
12 mam nopn 2akx W] [?] ... itself, to the eccentric sphere, as mentioned
['135 xx7 53937 5% mey]. And now we shall explain [0y axan] —
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the matter of the touching spheres. We have already explained, as in chapter
[2] ['®3 12 925 ooyaan 0223537 1y [21], what is the reason for the giving of
this [?] [nxta [?17 nn1 oyw ®°7 n); for indeed, just as [ws M »3] ...

that the resembling sphere is called by the name [?] of the sphere of degrees
[m5ynn 5353 [pyalws X 1T 2393 p1 nraw], so the touching sphere is called
by the name [?] of the sphere [23%2 [pyvalws yaim 5321 p113] —

[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 [mbynn 9a%a nyaa pay] [2] ... it too [?] is called “touching” [y 'p1], as
mentioned [?] there [ow '[1135] [?] — [line-filler dash]

for [?] the measure [?] [y[wln >3] ... it is [?] the second diurnal sphere
[ >nwn 235a7], from above downward [om’ moynon] [2], as in chapter [?]
[va1meo]] [?] —

for it surrounds [?] [3pm [X17 >3] ... spheres one within the other
[7r 7102 7 @¥%353]; and indeed all its aspects are in alignment [0 Ymrma 55 mm
ooanon] —

like the aspects of the terrestrial globe [yax7 9173 Mrna3], as mentioned [?]
there [ow md] ... [?] its centre [?], and its two poles and its two lines are in
alignment [ommon on 12w 07p 21 vavp '] — [line-filler dash]

over against the [?] and the poles and the lines of the globe of the earth [721
PR 72 5w 0pm ovavpm [?17], and [?] ... the sphere of degrees [mbynn 5a5i]
... within it [v2mn3] [?] —

equal to it [?7] [ mw] [?]] ... as with the poles and the lines
[opm ovavpn paya] [2] ... — [line-filler dash]

poles and lines of the diurnal sphere [ %353 bw 0p1 0*2vp]; and it has
already been [?] ['n1733] ... its diameter [?] [mwwp] ... [?] its lesser [?]
[¥ow 1opn [21pn] —
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and the small division of it [?] [¥2w yopr py2mm] [?] above the pole [2vpa Syn]
[?] — and the small division of the diurnal sphere [ 2323 5w yopn pYomm] is
twenty-[?] degrees [mbyn [¥3]"3], and [7] ...

minutes, according to most of the sages [0"nom1 211 '8% @°p1]; and over
against this [ 72197 [?] ... the pole and the [?] southern "m0 [21m 2vpn],
above [?] a pole and [?] ...

the southern one of the diurnal sphere [*»v7 2353 5w *m717]; and you already
know that the equinoctial line cuts the sphere [23%31 3mn mwn p *> Ny 921
[2], and it leaves [?] its part [?] ...

[?] toward the south [o1172], and it is [?] ... the two poles of the equinoctial
sphere [?] [ %3937 »2vp 2]; and it has been explained that, since [?] a pole
[2vp [21w 15 *3 “xann]| — [line-filler dash]

its lesser [?], upon that of the diurnal sphere [*mvn 5353 5w 5y Yw qupn];
so too [ppmd] [?] ... its equinoctial line toward the south side [?]
[o117 782 Yw mwn ], the equinoctial line of the sphere [23%3 5w mwn ] ...

the diurnal [?], its lesser part [?], the measure mentioned ['1371 My wi], which
are [?] ... twenty-[?] degrees and [?] minutes [0°p7 [?171 noyn [¥3]73]; and
over against this [?] [ 72137] [?] — [line-filler dash]

the lower one of its equinoctial line, toward the south [?] [ ¥ 5w pnnna
om7 [72]% 9w], from the [?] ... the equinoctial line of the diurnal sphere, by
this same measure [7gy 717 My>wd "mvn 5301 bw mwn pn).

And indeed the equinoctial line of the degrees is always fixed [025% mam
y1ap mbynn bw mwn piw] ... [?] the motion of their degrees [?] is twelve [?]
degrees [mbyn 2™ omPw mbynn nyun] ...

parts toward the south [?] [a117% opbn]; the line is divided [o°p%ma wpr] [?]
... and even so [1"231], the measure of the motion mentioned ['1377 fyunn My ]
[?], according to the inclination of the motion [Aynna w1 »03] [2] ...

according to the inclination of the equinoctial line, which divides [?]
[p2mm mwn 3p nwa »e3] ... the pole and the lesser line [yopn wpm 2vpn] is [2] ...

twenty-[?] degrees and [?] minutes [?] [2p7 [2191 mbyn [va]"s] [2] ... and
50 [191] toward the south [?] ... to the whole breadth of the [?] [71 2m1 53%73[21],
so that it may extend further ["m vwannw] —

toward the south and to the lesser [?] [1op™1 o1172], and the joining of this
[2] [ mam]; for all the motions [myni %3 %3] ... as with the touching spheres
[ooyann 09323 Payo], they are [o071] — [line-filler dash]

as with the equinoctial line, in it specifically, not [?] [xp17 12w mwn 3 Pay>
YRI%]] ... above [?] ... of the body [?] of the star, fixed on the equinoctial line
[ 2 y1ap 2097 913 5w]; and so [191] ...

it is by reason of the poles and the divisions, as mentioned [o*avpn ow 2y X1
115 op1onm] ... and it has been explained that the [?] of degrees incline [?]
[oPwn mibymn [2] % xann] [2] sphere [2323] — [line-filler dash]

the diurnal [?]  above [mbynbmvr]; all the motions mentioned
[7am mynann 53], when the star [2999wxs] ... [?] to know that [?] in
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their spheres they incline [?] and are not [?] eccentric [[VXI? ovun o393
R3] ...

Whether among their [?] spheres or the inclining ones [?], they are as
with [?] [Play> on ovum [217 om2a532 pal] ... the sphere of degrees, and the
joining [?] in this sphere [77 22532 91am nbyni %393] - and in another [AMx21] —
[line-filler dash]

The matter of their inclination [on»w1 13y]: the measure of the inclination
of the equinoctial line [mwn i n»wv1 My w 737] of the second sphere of Shabtai
[Saturn] ["naw 5w "1 2253 5w], from the equinoctial line of [2w mwn pr] — [line-
filler dash]

the sphere of degrees; they are three parts [?] [o°p%n '3 on noyni %373, and
Tzedek [Jupiter], twenty-[?] [n1"5 p72171], and it is found [?] [xIzna] ... [?]
thirty [?] parts and a third [w"501 0°pn 5], and [?] seven parts [opbn 1] ...

and Nogah [Venus], fif[?] [11]"0 man1], and [?] ... in their spheres they are
three parts [0°p%n '3 on oP9a%aa] ... [?] and Kochav [Mercury], [?] [0"[?] 207],
and Levanah [the Moon] — her touching sphere [1ow ya1m 5393 11351], which
is called [?] [amwr?1] ...

the second sphere [an1 %3%3] [?] from the equinoctial line of the degrees
[mb5ynn 5w mwn pn] ... [?7] northward [?], and it is divided southward
[o17% pona [ex]%], after the manner of the inclination of the equinoctial line
[mwi p ol rea] .

of the degrees, from the equinoctial line of the diurnal sphere [ypn noyna bw
mn Saba bw mwn], and it is found [?] [xx1m]] ... [?] the limit of its inclination
[An»w1 n9an] — thatis [2] five [?] degrees and a half [?] [n]grm mbyn 71 [mall].

[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: 13 — foliation, two sorts, medial kaf + vav, outer (left) head margin,
no geresh]

Li-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 7/x]">] at the sorts — sort 1 is the wide
open /2 form, so 1is excluded and with it the value 51; sort 2's ceiling is level
with its neighbour's, so % is excluded also. The value is 21 or 24 and is not
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settled here. A The second sort is the same sort that stands in 7”3 at L3 of this
leaf (myw 73 93, 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 [?] 0”[?]% [?]. And the touching sphere
[ya13m 2aban], inasmuch as [13] ... [?]

whose pole and whose points [¥nTpn 1ampw [?]] from the poles of the
diurnal sphere ... [?] ... to all the spheres we have written of as moving
[yyanme] ... [?]

every twenty-four hours [myw 77393 — A this 7 is the SAME SORT as
the open sort in Lt's /&]"5], measured at matched magnification on this leaf;
the two loci must be read alike and neither may be settled alone. See the Lt
QA note.]. The measure of [1yw] ... [?] ... their motion is forward-going
[n»n1p onyun [2]]. And here the poles of it [Yow oavpn] ... [7]

they will be as things moving about the poles of the diurnal sphere
[9253 »3v1p 2730 *nw], upon [?] ... [7] ... the diurnal sphere ... [?] and its pole

the north. And it revolves about the north pole of the diurnal sphere, and its
southern pole [*®777 1201p1] revolves toward the pole ...

[L6 — a short, roughly centred line closing the chapter: a word group read
1177, and a second short item to its left ending ...”n with a following double
mark. Not resolved.]

**m1p [numeral: 2] **

[Gold display rubric, L7, set at the right margin: p7 in three gold sorts,
then a numeral group in gold. One letter body resolves in that group — read as
3, with the Tier-1 hazards 2/5 and 2/1 live — carrying a two-stroke mark above
and to its right. Whether a yod stands between the mark and p2 does not
resolve at 1:1. The numeral is NOT settled from the chapter sequence. Gold
sorts stand about 1.9x the body hand's letter-body height.]

On the exposition [M8*22 [?] — first sort is one of 3/3] of the eccentric spheres
[0k o939 [7] — /2 live in the fourth sort] ... and it has already been
explained ["xan1 7331 [?]] ... that there are in them two kinds [2°rn 2 om2 wow).

For the eccentric sphere [?] of Chamah [the Sun] ... [?]

for the eccentric sphere [xx71 2393 *3] [?] of Chamah [the Sun] [mn]; and
here the second bearing sphere ["21 x@ m3m], its name [1w] — it is the ec-
centric [?].

[x51/1%1 — not settled] touching [yan], from the whole sphere [23%371 5om] of
[?] ... of Kochav [Mercury] and Levanah [the Moon] [113%1 221]: they are
touching and eccentric [xx™ ooy on] [7] ...

for every bearing sphere moves by the motion of the star itself [22%3 %3 %>
M3y 2357 nyunn xwn), as with Chamah [7mn m3], or else the bearer moves by
the motion of its epicycle sphere [1Inapn 2253 nyunn xwT W] —

the star, as we said [3mrw 1> 29971] [?]. Here it is the more obstructed [?]
[20ym n x37 mam]. And now let us explain what it is, and the sense of "going
out from the centre” [197% XX "5 ... ¥ 821 ny1] — for
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since the spheres have no voids at all between them [om2 Px o72a53mw TnRn
555 mp°[17], but are joined one upon another [ By a1 op1a7 ®9x] [2] ... in
all of them [?] — [line-filler dash]

the [?] sphere [pn 23237[?]] — its centre goes out from that of its fellow
[v73n 5w > ’¥°] — it is found [xxm1] [2] ... the circumference of the sphere
[535am1 pn] [2] of the centre of its fellow, and its motion [wny1am 1an 1371 Hw]

[2] of the centre of its fellow [van 139 @], and [?] they are not [?] joined,
the two of them together, one within the other [ 7102 711 7 03w opra7],
and in their whole ordering [on770 %221].

so it is, then, that the eccentric sphere obstructs [33ym X271 5323 °3 13 M)
[2] ... we have no sphere standing separate by itself [mzy? 7701 2393 15 ], as
it is in every [%22 R7w ™3]

the spheres that move one within another [ T\n2 71 o*yynma oo3230] [?]
... in all of them [?] it is a sphere set within a division [np%mm 710 12 2253 X7

the thickness of the walls of one sphere [Tnx 2323 bw rnun7 2], for
one sphere has [7mx 53935 v> »5] [?] — and its thickness is divided into two
[0212% vy ponn], and in the whole thickness of the sphere [2323 221y 5521

the eccentric is set within two parts of its thickness [*p2n 2 710 1103 X3
121y], and its outer shell [Am%°n71 1n2°9p1] [?] upon [?] the eccentric sphere
[xg1m Sabar]

and its lower shell conforms to the motion of the sphere [1nnna 1zvop
%3231 nyun maxnn] [?] — and the eccentric sphere is found enveloped
[waton xxwm Haba xxnn] [7]

[2] it within the thickness of the other sphere [nx 5392 »21y 7], and there
is no more [Ty X1 [7] ... other than the other sphere and its two shells [>nn
PP '3 Anri 2aox] [7] sphere

[2] alone [72%], and [?] the sphere [?], and it clothes [w»35m] [?] ... [?] the
eccentric sphere is [®17 X371 23937] [?] [numeral: ?]

the stars below [jnw 0°333], which have no more than two spheres [wx
o]"%3%1 /2 0 [a]93%35 PR ... great spheres alone [72%2 05173 075353], the [?]
uppermost [17%y 1] with [?] the sphere

the resembling one, and the second, which we have written of, is called the
eccentric sphere [X¥v7 2353 'p1 manow am amTAl; and here [mm] [7] ... [7] the
resembling sphere, which in each of them is the one divided [933w 117 23537
pomn X1 o]

into two shells [m25p "2%], and its own eccentric sphere is set between the
two shlells] [m2%1p 2 12 1103 ow xxra S35am1] ... its two shells [rmasp 1],
and [?] within them, like the second, the eccentric [x¥17 a7 M5 031Nn3]

all the stars [0°2991 3] — Kochav [Mercury] and Levanah [the Moon]
[123%1 295] — whose sphere [?] of them [?] ... they are three great spheres: the
resembling, the touching and the eccentric [Rxrm yaum amTa o113 02393 3]

as above [?"13], as in chapter [?] [#2]"83]]. And here the name of their
resembling sphere [omow 1 23931 ow mam] [2] ... [2] of them is that it is not
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[?] in its thickness, and it is not divided into two but rather all [v21w2 x5 X1
53 ’OX 2b phma ]

their touching sphere [om%w yaun 2a531]; here, the one divided into two
shells [ma75p '35 pomi1] — and within them is set their eccentric sphere [a31n21
or>w XePI 2aa1 1na], and there is no [PR1]

difference between the first [?] and the second at all [mawxan [?17 P2 wHan
595 maw’], in any [%23] [7]. ... [?] other than [»n%w] [?] for [*3] [2] the eccentric
sphere [xxvn 2a031] [?]

[Catchword: [7[v/n — TWO sorts at the foot of the outer (left) end, beneath
the last line: a bowl with two arms (n/v, not separated on this ink), then a top
bar with a long straight descender well below the baseline (7). Nothing stands
between them. See QA.]

f. 26v

within the resembling one [[7[v/n [recte: T1n] 177 — two sorts on the leaf,
not three; the 1is not inked and is not restored. See QA on the catchword], and
the second ["am] [?] is set within the touching one [ya137 T 1101 — this second
occurrence was NOT re-measured and is not covered by the ruling above] [?].
And since this is so [79 X7 1737], there remains ["xw1] [?] the eccentric sphere
[xzi Daba] [?]

of the [?] [7nInn 5w?1]; and from its motion you may infer and learn
[7m5m w°pn 1nyn] for the rest of the eccentric spheres of the rest of the stars
[0°2007 W S oorgn b Wwws].

Know that the resembling sphere of Shemesh [the Sun] [wnwn 5w a1 93537 23 y7]
— here it is [®7 ma] [?] — it is a very thick sphere [T8n 2y 2393 ®171], and its
thickness is divided into two parts [1p?n 2% vy ponn] — [line-filler dash]

[?] there remain, as it were, three spheres, thin [2°1p7 0*%3%3 '3 o7 M3 Rww]],
one within the other [ 712 1], and the eccentric sphere set between them
(o2 1ina kxR 2a5am] — [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 [?] [o[?1enm] [?] now [Any], for they are as it were three spheres
[2°%a%a "2 o 13 3]

one within the other [71 7102 7], and the centre [159m1] two parts [*p%n 3]
[2] the sphere is thin [p7 223371]

[?] very [?] thin [[p7 7] [?] [?] and the eccentric sphere likewise
[12 xxTR Habn]

two parts of the resembling sphere, as above [2"15 171 %323 °pon 2], and
the remainder of them [an xwn]

they are mixed together [022379y7], thin [p7] [?], and there is no difference
at all [w1]an ow pri]]
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[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 [;112 11 8223mwn], and there is no difference at all
[wlen ow 7Ri1)

between them. And here, if the resembling sphere [1771 %352 ox mam oma]

has its thickness divided into two parts [2°p2n 2% va1y pomi] [?]

[2] the eccentric sphere [x¥v7 2a%3]

and within the resembling sphere [m1771 %323 71n21] [?]

one centre for the two of them, equal [Mw omaw® 'x 1391]; but not

is its thickness divided in equal division [mw npyomma vty pbm, but rather

they are made of them on a slant [11035%3 o wy1], for the division — [line-
filler dash]

the outer one remains thick on its south side [1177 78n 2y Xw1 2o —
[recte: m17 731]; see QA] and very thin

at its north [1192]; and from the division of its thickness [y npyonnm] [?]
it remains thick

very much at its north [1m9x] and thin on its south side [va7 T80 p7 —
[recte: M7 781]; see QA], and thereby there remain [Txw: 331

the northern and the southern [»»77m *1937], as is depicted before you
[1385 7712m3]. And since the resembling sphere is divided in this way, it must
be that the sphere [23%3@ 837 M1 75 Pomaw T DA 137

eccentric revolves and rolls [232an7 2210° x37] through [?] [ 777021] ... [7]
that one will be more divided at the north of the equinoctial line [Am 7> xR
MW P 1o%a nponinla]

of the resembling sphere, and its motion is toward its south [m1771 239371 v
M5 anyum] [?] ... its centre will be eccentric, close to the north of the centre
of the sphere [%32371 5w 1377 POYY 217p R3T I WM

the resembling one, as is depicted before you [7718% ™ns mm1i], how it
stands upon the meridian line []v7 *3n 1p 5y x71 Px1] [2] ... [?] but that it is
to the north of the equinoctial line of [5w mwn 1pn 11935 X1w Xox] — [line-filler
dash]

to the south and not to the north [19%% 851 017177], or [?] and not to the
south, and not [®5 81775 %] ... and not above the centre and not below it,
but rather [X5X 1 mwun® X271 19917 1 "hynk 89]

to its north [1319%5]. Moreover, the star Shemesh [the Sun] [wnwn 295 T131]
— here it is fixed on the line [1P2 ¥12p X mn] [?] ... the equinoctial line of this
eccentric sphere, as we said [71mxw M3 ¥R 2031 71 v mwn ] [2]

of the thickness [?] of Shemesh, the measure of the thickness of the wall
of the eccentric sphere [Xxvi 2253 1217 2y Myw> wawn 1wy 5v] ... [?] of
Shemesh [wnwn %3%1]. Moreover, I have shown you [?] by this [n&r2 qnomai 03]
[?] the resembling sphere [m1771 9391

of Shemesh — here it is directed in all its aspects [?] toward the sphere [>w
2373 X Pya[v] 32 N M wnwn] ... of degrees [mbynn]; and therefore it is
called “resembling,” for it resembles the sphere [2323 ox 17 X371 *3 917 "pa 1991
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of degrees [mPyn]; but the eccentric sphere thrusts its centre out from
among them [o2nm w5 A ’¥wA a3 Pax] [2] ... the centre of the sphere of
degrees; and therefore it is called the eccentric sphere ['p1 1991 mbyni 5323 1>
X1 5aba]. And here, since [* mam]

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 y87 1979 — 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: 871 199 — the centre of the earth. Secure.

* top, outside the outermost circle, on the vertical diameter: 7yn — above.
Four sorts; 1%yn is not excluded on the first sort (the Tier-2 »/n pair), and
the sense of the neighbouring prose (13am N5 X1 13707 1 A%yN5 ®9) is
not being used to settle it.

* left of centre, on a ring at radius = 620: 71 22VP[?] — *WP (poles of) is
secure; the second word is four sorts whose first is the standing 1-with-
dropped-leg / p ambiguity, giving o1 or ovp. Not settled.

* upper left, radius = 645, two word-groups on one arc: 75w and ).
Both are apsidal vocabulary (perigee, its apogee); whether they are one
label or two was not determined.

* upper left, set radially at radius = 600: 1wR %323 — first sphere. Read on
fig2 p6; 1WRA is five sorts and separates.
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above it, set radially: a two-word group read 7 *naw [?] —if right,
Shabtai [Saturn], resembling. Flagged: *naw here is exactly the word the
surrounding subject matter would supply, and the second word's first
sort carries the 7/7 pair.

right of centre, above the horizontal diameter at radius = s40: [vam[7 —
five sorts. Whether the leading sort is a dalet (giving its south) or the
word is MM (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
27yn 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 oannn on fig2_p3 and o°arkn on p2_p2 — the same object,
read two different ways at the same magnification. omxn 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 7512.
First sort carries the 2/3 pair. Not settled.

left, on the outermost circle, set vertically: four sorts, read o117.

left, radius = 880: three sorts, read 777.

lower left, radius = 84s: four to five sorts, did not separate.

bottom, on the vertical diameter outside the outermost circle (radius =
940): four sorts, read 279yn. 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 2y / on / 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 (m1717[?]). Did not separate.

right, set radially at radius = 400—500: two word-groups opening i1 237a....
The completion did not resolve.

f. 271

[Margin: 13 — foliation, two sorts, medial kaf + zayin, outer (left) head margin,
level with the running header, no geresh.]

Li-Ls.

The measure of the thickness of the two [?] of the resembling sphere [yw
1T 2393 [?1n 2 5w »27y1] are equal to one another [ 1 Pw]; and likewise
the measure of the thinness of each one of them [arn 1 %3 5w mpa Myw 197
— they are equal to one another [ oy 71 0w on).
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Know further [7 03] that at the place of the small pole [?] [yopr [217 opr2 *3]
of the resembling sphere, which stands opposite the point that is in every
[502w "pam mowo kv ... [7]

[?] the meridian line [ari *2n 9p] ... the small [?] ... one, the north side
[112% M7 7] — and here the place aligned [1monn opnn mm] opposite [?] the
point ["p1] ...

[2] the sphere of degrees [mPynn 93%a]; there is the extreme of thinness
[mp7 m9oonow] ... [2] ... of the resembling sphere, and opposite [?] ...

there is the extreme of thickness [»23 m%onow] ... [?] ... of the resembling
sphere. And here this small [?] [yopr [217 71 mm)] of the sphere ...

Lo-Li4.

the resembling [sphere] of Shemesh [the Sun] [wnwn 5w moa] is [7] ...
[7] and therefore, like the motions of the sphere [23%3 myuns 197] [2] which
encompass it [9y o'2°pnn], and that which [qwx1] ...

there is the extreme of thinness of the small sphere [mp7 n*%on X7 ow
Topn 23237); and it emerges that when the diurnal sphere revolves [*5 xzmn
23o3m mi B33 ma), so also do the two parts of the resembling sphere
[ DA opbn 12 9] —

And now the star of Shemesh is fixed in it, as mentioned [wnwn 235 70y 73m
115 12 y13p]; and when it moves [?] with [?] Shemesh by the motion of the
diurnal sphere [>m171 2253 nyan "y wnwn [n/oly yaa[?la nraa] coward [2] ...

the point that is the more [?] [p 7nrn "pan[?]l], which stands opposite
[mo13 ®onw] the small [?] [1opn [217] of the resembling sphere, which is set
opposite [T313 nimon wK] the head [?] [wx[?1] ... [?] ... as mentioned ['113].

Here, [18 “then” / X% "not” — NOT settled, the two sorts do not separate],
Shemesh is distant by the utmost of distance [pramn n*2an pmn wrwn] from
the [?] of the part [p%n1 [?] 11]; and the measure of this utmost distance already
mentioned 131 11 prnnan mohon Myw]

is as the measure of the [?] of its centre [1197m [?] 7¥°w>] and the [?] ... [?]
... the resembling sphere. And this point [nxri1 "pam] [2] with the apogee [?]
of Shemesh [wnwi o11]; and when [wxa1]

the eccentric sphere [?] revolves [xx7 9373 2210°], and the inclination [?]
[nmon(?]] ... [?] ... of Shemesh, as far as the southern point [r*n1177 "p1 73],
which is the extreme of the thickness of the wall [1217 *21y n"%an xomw ]

of the part of the resembling sphere [m1771 535371 5w p°n], the motions [?]
[myana] opposite [7] ... [?] this. Here, [1x/ 85 — NOT settled], it is near at the
utmost of nearness [21pr1 n*23n3 21p ®37] to the [?] of the part [P [21 ox],

and this point is [?] the perigee [and] apogee of Shemesh [5aw [?] [?171 "pam
wnwn o1); and therefore [1971] [2] ... [?] the preceding [ompa] [7] ... twice
[oonys 2] [?] Shemesh ...

Lis—L2s.

[2] as the small points [mawpr "1p1o] [?] and the southern [?] [rmmTm] [7]
... so that you may understand [panw] [?] their matter thus [or1y 73] : And
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know that this point — the small ones [muwpn "pam 1 »3 y1] [?] — they call it
[mxp7]

the [?] [o[?1n], the apogee of Shemesh [wnwnon], or the height
[?]  of Shemesh [wnwr iyl w], or the far distance of Shemesh
[P wnwn pman k]; and the southern point that is in the sphere
(53532 nomTa pam]

of the resembling [sphere] — they call it the perigee, the apogee of Shemesh
[wnwn oM Paw mxp? i), or the perigee of Shemesh [wnwn 52w x], or the
near distance of Shemesh [211pn wnwn pr 8]; and since this [71 *3 no1]

resembling sphere is set opposite the sphere of degrees [11om X171 9177 2303
m>ynn 2323 7a13] and the measure of their course is equal [0 0% Myen],
therefore the small points, together with the head of [wx" oy mavpn "pan 137]

[2] ... the point of the [?] [m[?12ynn pa] and the [?] [m[2lyunm] ... [7] —

which are at the place where the equinoctial line of the resembling sphere
meets [711777 220 Sw mwn 1p waow opra amw] [?] ... the small [?] [Favpn] and
2] ... [?]

set opposite the head of Aries and the head of Libra [?] [wx2 7215 o2amon
ootk wRM 790[?]], [1x "then” / X9 — NOT settled] it has neither apogee
nor perigee [M%pw K21 01 X% 1 Px]; and when it is like the rest of the places
[mmipnn xws nrn)

of the sphere, the apogee and the perigee [m2awm omn] [x> “do not” / 1x
“then” — NOT settled] change in them [om3 manw?] according to their distance
from the equinoctial line of the resembling sphere [2w mwn p 1 oprm *5>
TR Saban] coward [?] —

or toward its south [¥177% ]. And it emerges that when Shemesh is in
the half [?] of its sphere [¥23%3 m[%/2]nna wnwn nrma »> kx| on the side of its
ap}?gee [ 785], its course [195n] [¥2 / 8¢ — NOT settled] be opposite the
sphere
P of degrees [mbynn 2351] ... [?] one [?] more than [?] in its sphere [123521],
and [?] this [?] its nearness to the earth [yax71 5% 1217°p], and [?] according to
[553] —

as the course of the southern [?] and the middle [?] [>yxnxm noma1i 79mm0]
: And here [?] the going-out of the centre of the eccentric sphere of Shemesh
[wnwn Sw xxen Daba 1o x| is like [?] ...

L26-L28 (the last written lines of the side).

to the north, before the head of [?] [wx *185 o35 [?]]; and it has already
been [?] [1291[?1] that the sphere of degrees — its equinoctial line is inclined
toward the north and inclines [Fv131 1182 *852 101 oW mwn i Mbynn 5o *o)

[?] the equinoctial line of the sphere of degrees [noynn v mwn pr] [7]
opposite ['113]; and there, when it is [numeral: ?] degrees [\n12 0w [numeral:
21 mbyn] from [?] as far as its far distance [P pran 7]

and the point of the apogee of Shemesh [wnwn o1 'pn]; and opposite this,
when it is [numeral: ?] degrees [1nn2 71 73131 [numeral: ?]1 Mbyn] from that
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which is set opposite [7213 1nam7 xww 71 1] [?] — for there is between them
[ome1a v 0]

f. 27v

Li-L8.

[numeral: ?] whole degrees [[?1onw mbyn '], which is [?] from the line [?]
of the sphere [?]; and there it is called its near distance [31pm prm ... 'p1 oW,
and it is called the perigee of its apogee [¥a11 22w 'p11]. And here [?] as has been
explained [x]anw [?] mmi]

the eccentric sphere of Shemesh [the Sun] [wnwn 5w xxvn 2a53], how [?] ...
[?] so too the two [219] [?] ... the extreme of the thickness of the resembling
sphere [m177 2353 '3y %on]. So it is in all the spheres [2793%371 932 &1 19] —

the eccentrics of the rest of the planets [n3% »233 W bw oxxrr], for [7] ...
[2] stars [2] ... [?] which we said [?]: it is set inside the resembling sphere
[m177 5353 T2 3 &), for every —

Kochav [Mercury] and Levanah [the Moon] [112%1235]: their eccentric
sphere is [?] only [x5x [?] onow xxva 2393 px] [2] inside their second sphere
[orw 'an 9353 7ina], which is called the resembling [ 'pa]; and it is the [?]

[2] as far as [?] the resembling sphere [m1771 2393] of the [numeral: ?] stars
(00205 [217 w] —

whole [0n52] : And now let us explain [y 7xan] [?] the revolution [?]
[aprr?1] [2] ... [2] here the revolution [?] [opn manl?1] [?] between Shemesh
and the [numeral: ?] stars [2°235 [?]77 % wnwn 2] —

the sages who said [?] [1mxw omonm] [?] this: that Shemesh has no small
epicycle sphere [Jop m2pn 2393 1% PR wnwn 3], and therefore it has no apogee at
all [7] [9%5 011 7% & 1951], and the perigee of the apogee [?] [om Poun] [?]

the eccentric sphere for Chamah [the Sun] [mnn% xxva %3] ... [nu-
meral: ?] stars [[?1072357] ... [?] they have two apogees and two perigees
[0"98w '21 o1 2 oA ], like the first [?] [pwxan m3], in the sphere

Lo-L2o>.

the eccentric [xxvi1] [?] like Shemesh [?] [wnwa] [?] the revolution [?]
[2pn[?1] ... [?] their circuit [anopa] [2] ... And it emerges that when some star
[295 7R N2 00 X3n]

[2] at the apogee of both of them [omw 013], the course will be the later
[7ormn amxn 7] [2]; and when they are, the one at the apogee and the other
at the perigee [nx71 Ypwa ‘&1 0113 1A, [K2 / v — NOT settled]

it will be delayed [wmxre] [?]; and when they are both at the perigee
[omaw Sawa jnaa] it will hasten [A2°] [2] ... and their circuit [anapm], which
is so for Kochav [Mercury] and Levanah [the Moon] [113%1 233 13 w*w], toward
[?] —

stars [?] [o390] [?] ... [?] for their eccentric sphere [x¥vi 09321 2]
of the [?] ... [?] stars [?] are set within the two parts of their sphere
[09a%3 °p%n "2 T oonna] —
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the resembling [m117]; and two stars, Kochav [Mercury] and Levanah [the
Moon] [7123%1 235 07333 '11] — their eccentric sphere [x¥vn 02373] [?] is only
set within the two parts of their touching sphere [093%3 °p5n 2 710 ... 13 K5
yar]; and that which [qwx1]

moving [?] toward them [omox oyyunn] [?], and on the side of the
epicycles [?] [mopan 7xm] there follows further [T qwma] [?] ... [?] a
circuit and another variation [Inx *1°w1 napil; and here, the eccentric spheres
[Doxxrn oobaban o0 mam] —

[?] which we said [?] [wmxw], the order of their motion [anyn 270] is
from above downward [?] [fwnn 5x a5ynn n], on the side of the motion of
their resembling spheres [0"1771 09323 ny1n 73m3]; and therefore [19%7]

their centre is not [?]  [19m PR[?1], the eccentric spheres move
[ooyyum ooxzvn oooaoan] [7] ... [?] and [?] if the spheres move [?]
[wy1nn 0¥93%37 o], here they are [on 737]

moving upon [?] [5y ooyyunn] [?] centres [013n], and their courses
[om35mm] [2] — they are fixed [?] [0 o71]; however, the eccentric spheres
of Kochav [Mercury] and Levanah [the Moon] [123%1 235 w xx17 [2123%3 D1nK]

since they are intermixed and set within the two parts of the sphere [onyi?
9393 °pb '3 Tin oonnn 0222amwn)] ... [?] their [?] spheres; and here their motion
is contrary to their spheres [0m%3%3 5% n»387 onyin mam]

[2] for [numeral: ?] [?] their spheres, the touching [?] [y»in], moves [?]
[yyunn] ... [?] upward [A%yn%]; and their eccentric spheres move upward
[Moyn5 oyyann ooRgR ombaen]

and since they are set within the two parts of the touching sphere [onw 177
yan 2%t opon 2 in o] ... [?] the first motion [?] ['x7 myunn], they are
compelled to move [yyunm> omom] [2] a motion [ymn]

the stellar [?] [n»29o11] [?] their motion [anyun] [?] ... [® [?19[?] — see
the QA note on a possible chapter cross-reference] ... and here their centre
[or>am mam] [?], the eccentric [xxvr], is rolled by [?] the touching sphere
(2137 22537 ... ©abann]; and therefore [19%77]

when they move with the contrary motion [n*3877 fyuni [°]yynnn onria],
the stellar epicycle [?] [n2357 mopmn] [?] — the centre of the eccentric sphere
will move [xg17 5aba 1o [Iyyan] [2] ...

L23-L28 (the last written lines of the side).

the centre of the touching [spheres] [?] [@*yxui 1391], whose centre is the
centre of the part [?] [pona 1> wo>m awx]; and [?] ... [?] small [favp], the
measure of its thickness [17ay T3°w] twofold [?] [a*550]

as the measure of the going-out of the centre of the eccentric sphere [My*w>
XX 2253 1 nRoxe] from [?] the centre of the touching sphere [yanmn 2253 1371],
as [?] told you [?] the preceding [?] [ampn [?1 7% [?1nxw 3]

And we say that the letter alef [?] is the centre of the touching sphere [1xn
YT 2253 1M X0 '’ MR *3), and [?] [?] is the centre of the eccentric sphere
[[71 v 5393 1> ®°n); and we say [?] that —
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since [?] inverts [oonnmw 1ra[?]] upward [[2yn>] [?] the small [?] its
motion, the resembling [?] ... [?] it will invert its eccentric centre also
[xx17 r>9m nX 03 18] together with [?]

[?] and the eccentric centre revolves [Xx71 1391 221071] by way of [7] ... [?]
the motion is very small [?] [wnn mwp ayuna] upon the centre of the touching
sphere [yx3m 5373 1391 5y ]

[2] [?] and it moves [?]; and it emerges that the centres of the eccentric
sphere of Kochav [Mercury] and Levanah [the Moon] [xx171 5353 71371 »5 xxmn
m13%1 203 5] are fixed [om»p on] —

f. 28r

[Margin: m3 — 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 7.]

Li-Ls.

(Opening word, read on its own evidence: six sorts, [a9)Pn[5/3 — the first
sort is one of the Tier-1 3/ pair and does not separate. f. 27v's catchword was
recorded as [am9p[5/2, so the two agree in every sort and disagree in none, the
same one being unresolved on both leaves.)

in their places [[ompnl>/a] [?] ... they are in motion [2°ylyunm onl] and
revolve a revolution [?] [212°[0] @°220m1] [about] the centre [191]

of the touching sphere [?] / of Nogah [Venus] [?] [/ylaam %a0a1] ... [7] ...
in the manner of the poles of [>w oavp pays] ...

50 it too [XW1 03] revolves around [2730n] the poles [o]"avpn]] of the sphere
[Gaba bw] ...

the diurnal [sphere] [a71]. And this is because the place [o1pn »5 7] [2] ...
[2] of the [?]-many planets [n3% *333 [?] bw] —

they stand opposite the equinoctial line of the sphere of degrees [p 7213 on
mbyni 5393 bw mwi], and they do not incline [ 851] ...

Lo-Lis.

neither to the north nor to the south nor to any other of the places [112x5 x>
nPmpn ARwh X2 orTe X’ .

the sphere. Rather, it is set opposite the equinoctial line of the sphere [22%x7
5303 Hw MW P TAD 1MOR RIT ROKR] ...

of degrees [mbynn] ... [?] ... for the equinoctial line of the [sphere of]
degrees [mbynn bw mwn p *3]

is inclined toward north and south of the equinoctial line of the [?] [x¥71
n 5w mwn p bw o e ea[?]] ...

as stated above [5"19]. And we shall now set out the measure of the [?] and
the remainder of the [?] [7 axw[] [217 23w any axan?]] ...

of the stars, and so on ["131 8229571]; [?] the measure of the thickness of each of
their resembling spheres [omow 177 9373 %3 121y 1y*w]. And we shall begin
with determining the centre of Shemesh [the Sun] [wnwn 5w 137 ny>773 nnn).
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We have already premised [?] [ulntpa maml] that the eccentric sphere
[xxvn 2a2a] ... [2] ... is itself divided into [?] [> X1 o3 poma[?]] degrees; and in
the sphere of degrees, which are divided into [?] [opbmin nbynn 2532 nbyn
"3 5y[?1] —

parts [0°P°n], and you shall add [?] [anm[?]]: take seven parts of
them [omopbntnpn] and they will be 10[?]  degrees and a half
Pxm myn [717p ). And this is the measure of the diameter [?] of
the eccentric sphere [X27 9393 [P Myw X ] —

the whole thickness of the sphere in a straight line [1w? 192 %3537 12w 23];
and it is displaced from here onward and upward [A12yn™1 nyn prya] ... [?]
... as stated above [2"1], as in chapter [?] ["23[?1] ... [?] ... everything that has
in its circumference [?] three [?], has [w> [?12 19pon[a] wow 53] ...

as is known [y12] ... [?] ... and the [?] is seven parts from the star [[?]om
3357 70 o°pon 1 &) ... and here, opposite [135 mm] [?] ... [?] degrees and a
half [>xm mbyn] ...

Li6-L2s.

now [?] the aforementioned ['1371], and a half; and the remainder is [?]
degrees [mbyn '[/0]] °xw3m — 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] [wnwn 5w w3m] — they are a measure of [?] degrees
[nbyn '[a/0] My w on — the same sort as L16's, measured; not the 2/3 class]

and a half; approximately [217°p2 *3m]; the motions [mynun] [?] ... degrees
[mbyn] ... [?2] ... a part of the diameter [?] of the sphere, as mentioned
['133 525371 [1wp pon], which are small [?] in motion [fy1n mifvlp omw], mov-
ing [yyumn] ...

the motions of the sphere [22531 5w nmyunn], and the measure of the distance
(2] [prrm1 myown] is the utmost [2] [ m9an xm21] ... [2] ... the distance of
Shemesh, which is displaced from the centre [1377 12 [PInynn wawn prn,
when it is [wnvma] ...

as is known [ymaw m3], the distance [prn] [2] ... [?] its sphere, as stated
above [5715 53] ... [?] from the thickness [*]2wn]] ... [?] ... the centre of
Shabtai [Saturn], as mentioned, three parts and a sixth [?] of a part [naw 131
pon pwlw] o°pon /3 1an]; and likewise [xx1o21] ...

a part of ten [?] parts [Ip%n [Mlwyn ponl] of half the diameter [?] of its
eccentric sphere [?] [xx]vi Y2252 [1]owp »2n]], according to what was said
above [5"131 7"¥1] ... [?] as mentioned, like Shemesh [wnws 1171]; and Tzedek
[Jupiter], as mentioned, 28 [?] and a half [>xm [n]"> 17 p7¥1]; and likewise
from [1m x¥o2Y] -

the aforementioned parts [ 0p%nn]; and Nogah [Venus], one part
['x pon ], and likewise [?] of them [omm [X]xv[2]51]; and Kochav [Mercury]
[29371] ... Kochav, 5o [?] parts, as mentioned ['131 @°p%n /3 233]; and Levanah
[the Moon], 12 [?] parts [2°pPn 27 133%1], from the centre [r>m[A]n]

the star [?] [2997[?1] ([Scribal collation note: @pbm "5 M=yn » X”3 — an
alternative reading, "another version: [?]1o degrees and [?]20 parts”. Apparatus,
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> pre”[3/a — NOT SETTLED]

not text; both numerals flagged.]) ... [?] ... and it seems to me [?] [7"y%11] that
in each one ['x b23w] ... [?] the measure of the emergence [?] [nx’[3] My w]

[2] the centre of the eccentric sphere [?] of Shemesh [wnwn 5w [xxv]7 2253 1377],
toward the north side [12% 78%], set opposite [?] [1man] ... [?] ... the centre of
the world, as mentioned, 20 [?] parts and a half, approximately ['131 0271 131
17pa “zm ovpbn 5]

And this same measure, as mentioned ["1377 My Mywi [71n0], is the measure
of the parts of the thickness of each one [nIx %3 21y *pon myw]] ... [2] - [7]
its resembling sphere [1ow 171 93%3] 7

» m8”[3/2 — 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.)

[2] ... [?] its motion [ynynun], and in every sphere [?] [23%3 5] ... [7] ...
and a sphere, and the measure of its motion [1ny1un My w1], and the diurnal
sphere [ 9353], the aforementioned ['1137] ...

L26-L28.

its motion upward [?] [12ym anyun] ... [7] ... so [?] the sphere [23%3] — the
resembling sphere [[11771 9393 [?] resembles, in all its quarters [?] [rn[r/x]e 533],
the globe of the earth [yaxi 7172];

they are, as regards its centre and its pole and its [?] lines [13w1p1 17 Pay> on
Hw onp ‘[v/a]1], all of them aligned with the centre and the poles and the lines
of the globe [175 5w omp1 022w 157 oy 0*3mon (0195w

of the earth [yx71]. And by the ordering [?] of its motion [\ny1n 27[oIm]
it is displaced upward [A5yn> pinlynn xon] ... [?] ... and the measure of its
motion is one complete revolution in 2[?] [7]”22 25w 'x 2120 X7 YN MYEN]]

Diagram. (This figure stands at the head of f. 28r, occupying the left two-
thirds of the writing block beside Li-Lro. 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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F. 28V

* 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:

* 8 (inside the blue circle, just below the horizontal line) — one sort,
unambiguous.

* 2 (inside the blue circle, just below the horizontal line, east of X and
beyond the first vertical) — one sort, unambiguous.

* 1> ("centre”) — four sorts, written rotated, in the north-east region
between the blue and gold circles.

° NIV (”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.

« xx171 9393 ("the eccentric sphere”) — rotated, north-west region.

« wn[?] — three sorts, at the west end of the horizontal line, outside the
gold circle. First two sorts », ; 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 8xwn 2323 a rotated two-word label,
first word 5 sorts with the impression nyun ("motion of”), second word =
4 sorts, not read.

¢ Inside the blue circle, above the horizontal line: a ewo-line label. The
upper line is 4 sorts with the impression y2nx ("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

Li-Lo.
(The side opens on myw — the word f. 28r's catchword announced —
completing the previous line's 7/"32].)
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hours [myw], which are its day and its night [?] [%*>1 mv onw]; and with
it [my] the sphere of degrees [mbynn %393] ... [2] ... it too, likewise: the
resembling sphere [1177 533 15 x71 03] [?] its centre is the centre [137m w377)]

of the earth [y, in its form [M1mn5] — its poles and its two [?] lines
[">w omp 21 avwp], which are the equinoctial line and the cutting line
[7mnm 1 mwn p onw]; they touch [o°yai oa] the poles [?] and the lines of
121 2av7p 1] —

the globe of the earth [yaxa 1173]. And by the ordering [?] of its motion
[nyan 97[o]m] it is displaced [prymm] upward [2] [A5yIn¥]] ... [7] ... the
reverse of the [?] sphere [7]m71 5393 7871]; and the measure of its motion is one
revolution [212°0 Wnyun Myw]

complete [05w 'X], in thirty-six thousand years [[12w 77% 73 — 36; the 1 has
no leftward head-bar, so 1 (37) is excluded], which is a degree [?] in a hundred
years [mlw 'pa '[%/x] moyn xmw] — the rate-sort is p, its descender running
well below the baseline; the m9yn numeral is NOT read — formally [8/%]], 1 or
30] ... [?] ... years [01w], and [?] — their complete revolution [0%@ 0212°0] in
[2] thousand years [01w 79X [?12 — this second thousands-numeral was NOT
probed and stays unread] —

which is a degree [?] in seventy years, approximately ['[?/x] foyn xiw
P2 mMw 'y2 — the rate-sort is a two-armed ¥ with both feet on the baseline
and no descender of any kind; p is refused by the ink against this line's own
p of :1pa. A This rate does NOT agree with L4's hundred and must not
be harmonised with it — see QA. The 7%y numeral is NOT read: formally
[x/>1l] - And before [?] [w ompi?1] ... [7] ... who began with three stars [?]
[2°295 32 ®nnnw ], to write down what [ have seen [*nxaw 1 21055]

it is written [?] [21n3] that the apogees of the stars 02337 1] are fixed
and do not [?] move [13712 21 0»p onl] ... [2] ... are in motion [°yyunn],
according to the view of the author of the [?] [m3mn[7] %¥a ny7 *03 [?1], the
whole [5371]

the later authorities all agreed [¥5071 095 o*1nKi] that they are in motion
["yyunn onw] ... [7] ... except that there is a dispute among them on this point
[r2 npYbrn o2 wew ’OR] [2], for [0] —

their motion is like the motion of the constellations [?] [m®mn nyans anyvan]:
a degree [?] in every [922 '[%/x] m%yn — the numeral sort is unread; see the
L4-Ls QA] ... [2] ... every 40 [?] years [aw ' 521], and it became clear [?]
[15ann] that, as regards Shemesh [the Sun] [wnwn »85 >3] ... [?] ... globe [1173]

[2] ... and south, like the southern [@1773 @19™] [?] the sphere [23%3] [?] a
degree [?] from the whole [9%371 1n [?1 7%yn] ...

Lio-L22.

And some say [x™] that the apogee of Shemesh [wnwi o1] is in motion, a
motion [?] [Ayun yyum [21] ... [2] ... added to it [5y Ao, and it is a degree
[2] in every [?] years [073w [?1932 '[2/x]) mym X3 — the numeral sort is unread;
see the L4—Ls QA] —
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F. 28V

and it emerges that when the [?] motions are combined [1annaws »> xxmn
myunn [o/31], which are [onw] ... [?] ... the motion of the south [?]
[om177 nyn], its degree and its motion [wnyam wnbyn] [7] ...

it will be one degree in [?] years [02w [?1m3 "% 79yn 7] - As | have written
[>nanow], it has a sphere [2223 % w°] ... [?] ... the resembling sphere; for the
resembling [sphere] of the sphere of degrees, according to its motion [23%3
NN 253 My Haba by a0 ]

diminishes [?] in its form [31mn® vynnn], and the measure of its motion is a
degree ['Ix moyn nynn Myws] ... [7] ... one degree in every year, approxi-
mately [217p2 mw 532 'x 792yn]; but it touches [y X7 28], moving [yynn]

and its poles, and the equinoctial line and its cutting line [Mwn p1 vavpy
Bw 7minn p1; and it too is known [?] [y xwmam] ... [?] ... is known from
its centre [137m [?]n]; and therefore the sphere too [22%3 03 1971] [?] the form
[mamni]

as stated above, as in chapter [?] ["83%"15[?]]; and the small [?] sphere
[2] is completed [jupn [?7] 9323 0%w], between the two small [?] [*30p 2 73]
[7] thickness [2alw1] ... [?] ... the thickness of the resembling sphere; and
likewise the sphere [2393 191 11 2253 *23y] [?] a centre, and this is the carrier
[2] [xw 1 1om]

and small [1vp1]; and in all its quarters it resembles the resembling sphere
[mv7i1 9253 5% 17 poxe 5om) ... [?] ... thus the sphere [[boxed word]] — its
degree and the measure of its motion, for this [71 *3 Nyun Ny w1 Noyn]

it moves each day two [?] parts, and in a year [?] one degree [0 32 yyunn
moyn 1?1 mwn oopon ] ... [7] ... its resembling sphere, and likewise a carrier,
for it carries [Rw X1 %3 Xw13 191 AT 2a03] the [?]

[2] its small sphere, that of the epicycle [apnn 5w yopn 123%3], in which is
fixed [y1ap 1aw] [2] ... [2] ... as I have written; and also what [» o3 *nansw]
— the small sphere of the epicycle [Bpnn bw jopn 2a53]

[?] resembles, in all its quarters, its resembling sphere, and that of its eccentric
sphere [Rx1]71 2253 Dw mvT 9303 5x voxe 33 ma]] ... [?] ... the eccentric,
from the sphere [?], and the measure of its motion, for what [?] the motions
[msan mn °o anyun Ny wa]

three parts each day [0 52 2°pn 73], divided [pnnn] - its own small
sphere [opn mxy 12253] ... [7] ... the small one; and it also touches a second
[ Ty yai xww ox), one [Anx], from the sphere [2393n]

[2] its eccentric sphere, as stated above, chapter [?] [2 %15 xx7 [M123%3(?1] #
Tzedek [Jupiter] has [¥2 w» p7x] ... [?] ... a resembling sphere, and [it is] like
it [?] in all its quarters, to the sphere [2253 X Tnxp 32 [?11 777 23%3] —

the resembling [sphere] of [?] [5w 71 [?1], as [ have written [?], and the
sphere [9353] [?] the eccentric sphere [Rx171 23%3]; and it too [an] ... [7] ... it
too resembles, in all its quarters, the eccentric sphere of [?], as I have written
[>nanow [?7] 5w Rz 5abab 1nxs 552 AmT X 03]

L23-L28.
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its degree [1n%yn], and the measure of its motion, for what [?] moves each
[522 yyunn ma >3 nyun Myw)] ... [7] ... each day five parts less a second [932
maw mine opn 1 ov] [2], and its small sphere [jopn 12353]

of the epicycle [18pnn 5w]; and here the resembling [sphere] belonging to
the epicycle sphere of [ow nopan 23935 mmmn min oa] ... [2] ... of, as I have
written [’nanow 5w, its degree [\n2yn], and the measure of its motion, which
is 54 [2] [771 onw anyun Mywa]

parts each day [0 932 o°pn] # Ma'adim [Mars] has [ w> 0»18n] a resembling
sphere [fmv11 93%m] ... [2] ... [it resembles] in all its quarters the resembling
sphere of [5w M7 %3235 vnxD 31], as | have written; and its eccentric sphere
[xx1 Poabm]

in all its quarters, like the eccentric sphere of [5w X2 23230 vnXD 933, as |
have written, its degree [\n%yn], as the measure [1y*w>] ... [?] ... its motion,
which is [?] parts each day [0p%n [21 or 552 0w 1nyn], and 27 [?] years [?]
[maw 17:]

its epicycle sphere [wnmpn9i2a] in all its quarters, and like that of
[5w> wnxe 931], as I have written, its degree [\n2yn] ... [2] ... as the measure
of its motion, which is 28 [?] parts each day [222 o°p2[n] n”> ®X*nw nyun Myws
/ [D'l’

The resembling [sphere] [mmn] — it has a resembling sphere
[rmv1 939395 w°], in all its quarters like the sphere of degrees [rnxn ©22
mbynn 23232/, and the measure of its motion is [?] thirds each day [1yw
oY 502 nvwbw [?] nyun]

f. 20r

Li-L3.

And it seems to me [7"y171 [?]] that this is as the measure for all the spheres
prior to the sphere of degrees [moynn 53535 DT 023730 235 )i My*ws mw],
and its eccentric sphere in all its quarters [¥nxs 932 xx» 2353m)] [?]

like the sphere of degrees [mbynn 2a530] ... [2] ... in the measure of its
motion [1Ny1un Myw3]; and there is disagreement on this [mpYom a2 wn] [?]

[2] ... in one year, which is 365 days and a quarter [0 7"ow ®mw '} mwa
3°271], and it has no [ px1] [7]

L4-L7. (A new body opens at L4 after a mid-line ")

epicycle sphere [8pmn 2a%3] 7 Nogah [Venus] has a resembling sphere
[ 5393 % w2 ] in all its quarters, like the cavity of the sphere [?] of
Shabtai [Saturn] [*naw 5w [?] 22531 95n3]; and its second [?] sphere is called
['p3 '[3/2]7 ©abam]

the eccentric sphere, in all its quarters like the eccentric sphere of Shabtai
[raw 5w xxv 53933, except [*n2] in the measure of its motion, which is 59 [?]
parts [0°pPn [20]"1 XA

[7] ... like the motion of the eccentric sphere of Chamah [the Sun]
[mn 5w &3 5253 nyuns]; and its epicycle sphere in all its quarters like that of
Shabtai [>naw 5w> vnxa 932 1nopn 2a50], except [?] in the measure
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of its motion, which is each day 37 [?] parts [2pn [711"% ov %23 ®°nw] and
[2]; and some say [x™] that it has three epicycle spheres [1Bpmn 2393 '3 ¥ w> »3]
” Kochav [Mercury] has

L8-Li4.

a resembling sphere in all its quarters, like the cavity of the resembling sphere
of Shabtai [>naw 5w i Haban Bono vaxe 523 17 %aa 1%]; and its second [?]
sphere is called the touching [?] [/y1an[n] ‘pa valn P32xm] ... [7] ... eccentric,
and the order [1701 x37]

Its motion is contrary [n”387 1yun], and it is continuous toward the west
[29yn % nenn ®°m]; and the measure of its motion is 29 [?] parts [1ny1n Myw
oopon [?v]"3], divided ["ponnn] [2] in every

day, as the measure of the motion of the eccentric sphere of Chamah
[the Sun] [0 5w xxv %353 nyun Myw> or]; and its third [?] small sphere
[1opn "[/a17 93221] lies between the two parts of the thickness of its touching
sphere [yanm 353 2y ~phn 2 73]

and likewise its eccentric sphere, its carrier sphere, its touching sphere and
its resembling sphere [17m y3um xwum xxva 2323 121], in all their quarters,
to the eccentric sphere of Shabtai [’naw w xxrn 253 vnxs 531], except [*no]
in the measure

of its motion, which is each day one degree and st [?] parts [ar 722 %W
oopon [2R8]1"1 'R 72yn], divided ["ponnn]; its resembling sphere, and the fourth
[2] sphere, is called the small sphere [1op 2223 'p1 '[7177 5323m 1 123%3]

of the epicycle, in all its quarters resembling the epicycle sphere of Shabtai
[>naw nopn %3235 1 vore 532 mepan Hw], except ['no1] in the measure of its
motion, which is each day 3 [?]

degrees and 5o [?] parts and 24 [?] seconds [nvaw [771"2 o°pbn 'n nibyn];
and some say [?] [®"1] that it has three epicycle spheres [1apm 2253 2 12 v 3]
” Levanah [the Moon] — it has already been set out above [»°¥% ‘[77x3ln1 723],
apart from

Lis—L2o2.

as | have written [w"n2], that its resembling sphere is called the sphere of the
“straight serpent” [1712 w1 2223 'p1 A%w T 2a5a 0] ... [2] ... resembling the
sphere of degrees in all its quarters [¥nxs 532 mbynn 2253 M), except [7]

in its motion, for it moves in the contrary sense [187% yy1nn *> 1Nyun], and
it is [?] of the continuous [T 1 x3m] ... [?] ... toward the west [27ynb];
and the measure of its motion is 3 parts each day [@°pn 2 o %32 \nyun Myen]

and 11 [?] years approximately [217pa miw x"] ... [?] ... it completes [?]
one full revolution [[') oys 09w 2[12°0] in 28 [?] years and [?] months and 17
[2] days [ov 11 oow[5/71In '[r/R] mw n75]

and a half [>xm] [?] 28 [?] years and 20 [?] days [0 "> mw [?n]"3]; and this
motion is called the mean motion [?] [12[*1nA J5mm 'p1 72man anl; its second
sphere is called the touching sphere [yx171 %391 'p1 mow »1w 2a53]
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[2] ... eccentric, since its poles and its equinoctial line [mwn 71 vavp *3]
are called [?] ... [?] ... of it, and they incline [?] [2°[?]1 om @] from that of
the sphere of degrees [?] to each [?]

its centre lies outside [?] [xxr W3] ... [?] ... of degrees; and likewise [?]
the order of its motion [[wnyan 27[0] ... [?] ... like the motion of its inner [?]
sphere [A%w [?1717 %393 nyuna], continuous toward the west [37yn? n7ann]

and the measure of its motion is each day 1[?] degrees and 50 [?] parts [1y°w
opon [?11 mbyn [21™ or P23 nyun] ... [?] ... parts, divided ["ponnn oopbn];
the sphere of degrees, and it shifts a revolution [212°0 p>nym mbynn 151]

L22-L28.

[?] of it, in 8[?] days [om [?1"83] and [?] years and so many parts
[oopbn Aoy maw '[/x1]; its third sphere is called the eccentric, the carrier, the
touching [y x@I7 X¥VA P393 P2 15w 13 Da0a]

[2] ... that 52 [?] parts are the thickness of its touching sphere already named
['137 y3m 2353 o2y #pon [72]71 °3), and in all its quarters [it is] like [?] the
eccentric sphere of Shabtai [>naw 5w xx71 53235 [?] vnxD 9521

except [>n%1] in the measure of its motion, which is each day 24 [?] degrees
and 22 [?] parts approximately [217pa o°pbn [22]"51 mbyn [?7]72 or 922 xvw],
divided; its sphere

the motion of the epicycle sphere, which resembles the sphere of the “straight
serpent” [M"13 wm 5373 HX amv1a mopan 229 nyun] [?] in every quarter of it
[[mw nxe [®22]; and the order of its motion is continuous toward the west
[29yn> nTnnm anyun 9701]

like it [¥1m3], except [>n1] in the measure of its motion, which is each day
13 [?] degrees and 30 [?] parts approximately [pon [2191 nibyn [?3]™ ov 532
217pa] — of its own motion [1ny3nn]

itself [mxy]; and such is the matter [payn xw o] [2] for all the rest
of the epicycle spheres [[Bprn *23%3 Wxw[>], which have two [?] seconds
[mraw 2 on® v jw], and also [?]

their motion follows the order of the diurnal sphere [ [0]23%3 9705 ony1n]
for each [?]; it has no inclination [7v1 7% PR] [?] other than the inclination of
its sphere [[12393 n»w1 *n>]

f. 29v

Li-Lo.

the eccentric, the touching [y xxva]; and also, since its motion is
contrary [n»asn anyun o on] to [?] the motion of its eccentric sphere
[xg1r Ababa nyann], for this one moves westward [?] [29yn[®] yy1ann a »0]

continuous toward the west [37yn? nann], and [?] in part of their revolution
[onapn nepa] [?]. Shabtai [Saturn] encompasses its sphere in every [?] year
[44 [?] [mw [?]1 532 23532 ppn >maw [2] days [or [27]1"0]

Tzedek [Jupiter] in 12 [?] years [oaw 25 p72], and also less [?] days
[or [?15 mno o3]; Ma'adim [Mars] [?] [a[17x]2] in 18 [?] months [wn [2n]™1],
and also 22 [?] years less 3[?] days [0 [?n]"> mine ooaw [?2]75 3]
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Chamah [the Sun] in 365 days and a quarter [y371 0¥ 71"ow> 7an]; Nogah
[Venus] in 11 [?] months [ow7n [2/x]175 mma] [7] ... Kochav [Mercury] in [?]
months [0w7n [?15 233], which is 24 [?] days [ov [?7]"3 ®7w] for each

[?] Levanah [the Moon] in a month [?] [wn3 m13%], which is 29 [?] days
and 12 [?] hours [myw 2™ ov [2v]"> xww] and 7[?]3 [?] parts [o°p%n 3[2lwm],
which is 2 [?] days and a half [7zrm oo 2 xmw]

[?] ... above and below [fom>1 mbyn]; and the size of the stars themselves
[omxy 022357 TMy*wn]: Shabtai is larger than the globe of the earth by 8o [?] parts
[2°P%n [21'2 pax 7on 2173 *naw ]

Tzedek [?] parts [0pon [217121 2], [?] of them two parts and a half
[>xm o°p%n "a]; Chamah [?] 10[?] parts [2°pn [217p], and also 1[2][?] ["[?1p oal?1];
Nogah is smaller than the globe

of the earth 13 [?] times and [?] parts [2°pn [21 oonys [23]™ y9x:A); Levanah
is smaller than the globe of the earth [?] 30 [?] parts [2°pn "2]; Kochav is smaller
than the globe of the carth

[2] parts, and also 3[?] parts [7 [o°p%n [70]"> 03 PN [?1n

> [ 2]

Lio-L21.

Chapter 14 [?] — on the exposition of the course of the [?] [[1 72mm Mx25[?]]
... [2] ... to know [?] and the course of the [?] [[71 T2 ny7[>[?1], and the rest
of the courses already named ['[1]31 ©*3%mnmn xw1]

[?] ... in one manner [?] [[7nx [12Ix[2] [?] ... [2] ... the courses [@°2%mmn]

and the variations in them [omaw o»wm], which [?] are in each and every
star [2991 290 502 wx] [?] ... [?] ... and also the variation of the courses
[2>9%man »aw 03] [?]

the course of this star as against its fellow [an x 71 2357 Tomn] /; and the
point is this [Paym]: for behold, had [?] all the spheres [0*225371 %3 ¥2°[x] 71371 *3]
had one order of motion [anyn 270 0]

alike [Mw] — in the sense that they all revolved continuously westward [1y>
27yn> nTenn 02210 093 YAw], or to the contrary [72°1 YX] — and were they also
equal in the measure

of their motion [onynn My*w>], in the sense that they all moved an equal
measure [M@ My°w Wiyin> 025w 1Payo] each day, and the reckoning [?] of their
revolution were equal [mw 0212°0 nx>xn 71m)]

and also that they all revolved about one [?] centre alike [0"2210 095 v*w o3
mw [TnIx 137 5y] — [?] all the spheres would be equal, of one course alike [
MY 'R T2 0w 09aan B3]

for them all [8%3%], and [?] ... [?] ... the courses of them all [a%5 *o5m3] -
But now, since they have come to differ [1nw1 qwx nny oix]

this [?] in all the variations [@1wwn 593] [?] which are [?] in the order
of their motion [any1n 9703], and not [?] in the measure of their motion
[[anyan My ws [2891] — and if [aIx]]
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in the knowledge of their courses [03%m ny>13] it is hidden [?] [nmby1],
since there is no sphere whose course resembles its fellow's ['& 2353 7o X >
17an> ma17]; and therefore [?] [Am], to know the course of [?]

[2] the sphere [?] [ 92%a[?1], for this variation [ »»w *3] [?] this difference
falls [oo1 mm1 mabninla] [2] ... [2] ... in the whole assembly of the spheres
[[%3%31 m5%a[3] [?] together [?], and also in every star

and star [2991299593] [?] ... [?] ... and the variation of the courses
[0°3%n "rw]; for it has already been set out in the previous chapter
[M2yw '23 '[7%2]n3 123 *3] that there is a star comprising three [?]

L22-L28.

spheres differing in all the variations already named [%22 oa%nnn 05373
1371 01wi); and there is a star possessed of three spheres [2723%3 2 5y2 235 v™1];
and the fewest of them all [2%22w minam]

— which is Shemesh [the Sun] [?] [wnwn xww] — has two spheres
[0¥93%3 12 15 w2], differing [ooanwn] ... [?] ... and differing in their conditions
[o°2°3y2 o*e5nnm]; and this [?] is the rule of one variation [?] [& »»w pn] Arm2]]

comprising several variations [0 3 9913]; and there is yet one further
variation [TAR "w @ 7w] [?] ... in one manner [TNR 1282, and it is the matter
of the inclination of the inclining spheres [0°v171 0235371 v 11y XM

one from another [fm 1], for perhaps [?] they differ [wn[aw "> *5] in
the order of their motion [anyun 9703] ... [?] ... and in the measure of their
motion and their course [p%mm onyun My w]; now [?] there is a variation

between them [Br°173], in the matter of the latitude that lies between them
[0 22 qwR amma Paya], for [2] ... [2] ... the inclination of the sphere carries
the star [?] [29571 201 5a%an nwi] [?] to the south, or [ o1175]

to the north [119:{'7], like the rest of the stars [B%29377 8w ]’J}]D], or in the
matter of the equinoctial line [mMIwn p 13y3 W] ... and the equinoctial [wm]
of the halving of the degrees [?] [noyni mzn »w]; and accordingly [13 "] [?]

we [1ux]; and we shall begin [?] to reckon the course of each and every
sphere [23731 2253 93 7omm 2wn> SPInnn] [7] ... [?] above and below [mun®1]
we shall see [x11] whether [0Ix]] they have courses

f. 30r

Li-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 [0mw] in [?] their motion toward one side, reckoned together, and not
[X%1 7 2wm 'x 7¥% onyun [?12]; and there are among them ones that differ,
according to the order [?] [17[?0]> o*8%nnm oma v]

their motion [any1un], since this one revolves toward this side while that one
turns it the opposite way [787% 1220m 711 71 735 2210 MW 73], so as to [?] the
lesser motion [mnan Tommn m215]

the motion of the [?] [;1 79nI?1], and we take [np11] ... [?] ... the motions
of the spheres in each and every star [3531 2553w *%a537 *35mn]
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[?] ... and we shall know [ym] ... [?] ... the motion of all the stars
[0°2001 93 o] ... [2] ... that we may join [?] the parts [@pbmnan [2] 1amw]
(7]

of the sphere of this star against the motion of its fellow [A171 23571 %371 v
120 72n%], and we shall know [yn] ... [?] ... whether they are equal or not
[w5 w o on] ... [?]

and consider [?] the matter of the interval between the one and the other
(1% 71 paw e paya mi/2lnm] ... [2] ... the two stars will not stand at one
equal degree [?] [mw "X [A15ym2 02337 "0 ¥ &%), and we take [7pn]

also the inclination of the spheres, as has been mentioned ['133 ©*23%31 n»v1 03);
and here we find [?] that their motion [anyunw xxmimam] ... [?] ... the
difference of the motions [@*a%mman »w] ... [?] ... the difference ["wwi]

which follows always [1nn qwmin] from the order of the motion, or the
measure of the inclination [?] [[»wva 23w W ayuni 17on] ... [?] ... a matter
[already] set out [x12n Pay]

Lo-L21. (From Lis 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 [Jwnin »1rwn 535] from the cause of
the going-out of the centre [r3mm nxox> nvon] ... [7] ... and we shall set out
the matter [11y xn]

the difference that arises from the eccentric sphere of Shemesh [the Sun]
[wnwn v 139m X3 %300 1 ww newn] ... [2] ... to the sphere of degrees
[m5ynn 2253 5] ... [7] ... their centres equal [[?] 2w or3]

and from this you may infer for all the rest [Axwn 535 vpn mm], and so
from the rest of the stars [0°2357 9xwn 73] ... [?] ... to the sphere of degrees
[y 9393 BR], as the quarters [?] of the spheres [0723%31 *nix1a3], which in
all [5>23w]

star [333] ... [?] ... from the [?] sphere of Shemesh [wnwn bw [?17 93557 17]
... [7] ... to the eccentric sphere [xx71 5391 9X] - already, earlier [op 725] [?]

for the centre of the eccentric does not [incline?] to any side [xxrm 1370 %3
T3 0WS VeI wR]; as to their motion, it is aligned on the equinoctial line
of the [sphere of] degrees [mbynn 5w mwn 1p2 1om X onyun?], and when
[wx]

[2] ... the two spheres lie one within the other [ Tin2 71 07035371 3], and
[2] their centres [onmo>n] are equal [0w] - and behold, the body [235 m3m]

of Shemesh is fixed on the equinoctial line of the inner sphere [y12p wnwn
197 Da0a by mwn pa]

and the twelve constellations [?] and stars [2729197 mb[y/11n 2], as the
equinoctial line of the sphere [2353 mwn 1p3]

of the outer degrees [¥'mn mbynn]; and the body of Shemesh [wnwn 2331]

[?] ... the middle line, which is at the centre [yenxaw *yxnxi 1]
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the breadth of the degrees, and the sphere of degrees [mPynm 53%x1 mbynn amn]

because of the great slowness of its motion [19%m Mmx 2175], that which
moves [yy1nmn] is [?]

[?] ... the motion [Ay1na], and it is not called "moving” [nyyann 'p1 1K1

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.)

[2] ... as we explained [ waw mo] ... [?] ... for the principle is fixed
[y13p P>y >3]

twelve [?] degrees — it is the diurnal sphere [nr71 53237 X7 mbyn [?] 2],
and by them we [?] ... [?] ... for this is like a sphere [?] [23%3 73 xy71 71 >3]

the [sphere of] degrees is fixed and enduring, and does not move at all
[%%3 yynnn 1wxy o7py y12p nmbyni); and the body of Shemesh, being embedded
in the sphere [?3%32 y7pn 1NvA> wHwn 250

the eccentric [x2v71] turns about, and the star lies within the equinoctial line
of the [sphere of] degrees [m%yni 5w mwn p 70 2310m 23%3nmn]; and it began
[>>nnm] [?] from the point of the head of Aries [9v wx1 [nTilpan]

and [?] 365 days and a quarter [y°2m o a"ow], until it came back [vmw 7y]
... [2] ... to the point of the head of Aries as at the outset [77"nn25 A0 wx1 'piv];
and we have already explained [17%2 7237

[2] ... that every sphere, small and great, is divided [27721 Jop 2353 95 5
ponnm x] into 4 [?] quarters [0°¥°37 [/71% — see QA; pass 1 committed T,
the second witness withholds it] and 12 parts [0°p%n 2] and 360 [?] degrees
by [o/olen — see QA; the second witness settles this as 0% = 360 on a
leat-local o/a discriminator], and these are subdivided [@*pbnn]

and into seconds and thirds and so on [131 nrwPwr nrawn], throughout the
division of the said sphere of degrees [ [?] [ mbynn 2a53 mpbnni 532 And
now, according to the sphere of Shemesh [wnwn 9153 *85 mim]

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 3, then two broad sorts, then *, then
a closed final sort. Impressions 22510 and 0%33137 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 xnn.
Not read.

* inside, on the horizontal beside the left node: 3 sorts, impression xnn.
Not read.

+ inside, immediately right of the centre node, above the horizontal: 4
sorts, impression *wX1 or 'v wx1. Not read.

* inside, immediately right of the centre node, below the horizontal: 3
sorts, impression Xnn. Not read.

* inside, beside the foot node: 3 sorts, impression xnn. Not read.

* lower left, set radially along the inner circle: two tokens, of 4 and 3 sorts,
impressions "sm and xmn. Not read.

* lower left, set radially along the outer circle: two tokens, both 3 sorts,
impression ¥nn each. Not read.

* outside the outer circle at the far left, set vertically: 2 sorts, impression 1.
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
mon. Not read. (This is the black rule and vertical word noted at Lig
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 s5 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

Li-Lo. (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 [ox [recte: X5] o3nn xxr 171 — A the
opening word is 8%, not ax: opposite sense. Settled on the ink at both the f.
3or 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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[2] of its sphere [2253 m[?1pn 771]; and it is set within the [?] of the sphere of
degrees, and the [?] [nn[?lpm mbynn 5393 na[?lpn T2 1inn]

of the other, within the [?] of the last [17nR7 nA[?1pn 730 9nRA]; and all the
degrees of this one and its parts are set opposite this one and its parts, equally
throughout [%2 mwa wp5m a1 7213 0°3150 PPom a1 Mmbyn 51

the parts of the sphere, as I have drawn it for you in this [?] figure [*pon
M 70 2N md Pabaal?l] ... [?2] ... the truth. Now [fny nmxm]

that the sphere of Shemesh is eccentric [137m x¥v ®71 wnwn 5323w ]; and we
find that in every [?] [%22 >0 xxmi] ... [?]

its centre [1>m] ... [?] ... the one is the greater of the two [X11 [PER/[0P]
7 1 51 2]

other; for on the [small/northern] side, the greater part of the eccentric
sphere lies within [71n 7303 X217 9253 211 [122/0p] T35 °3 NKA)

the cavity of the sphere of degrees, while on the side the reverse holds [5%n
72772 X1 O/ 739 by Dabs]

for the lesser part of the eccentric sphere lies within the cavity of the sphere
[5a53 551 70 1103 XA DA myon oo]

of degrees, in this manner [Am mbyna] - ... [?] ... you will see that, as the
measure [My°w3 *5 1xN]

Lo—L22. (Lo—Li4 are short lines — the plate occupies the left of the writing
block down to about the middle of the side; from Lis the measure opens out to
full width again.)

of degrees, in this manner [13 mbynn] - And you shall also know [?] that,
as the measure [My*w> *> [p/y¥]7n 0a]

[?] ... so grows the [?] of the eccentric sphere [xx71 5353 nA[?lpn 57a03/] 73]

[2] ... small, upon the southern [?] [»1177 n[?1pn By 0p], twice the measure
[y wim ovbes]

[2] ... a measure of [?] to the degree in its sphere [Y23232 AbynY [2] Myw],
and a measure [1y*21]

of [?] to the degree [[?] moynb] ... [7] ... of the eccentric sphere [ 93%1];
and we find that when [n1n2 *3 xgn]

as the [?] of the small [?] of the eccentric sphere, which is in the place of [?]
[D1pma Xy XA 2a03 qup nA[?1pnD [21]

if the circumference be found in its sphere — by way of example [?], 30
[2] degrees [mbyn > Swn [?17"y 122532 xxm1 7> oX] out of the degrees of that
sphere, when it has shifted [pny3 wxs x77 93537 mbymn]

them toward the degrees, the small [?] of the sphere of degrees [5x omx
moynn 2323 op m?lpn meynn] ... [2] ... those opposite it are not [numeral:
?] degrees, and the sphere is divided [23%3 ponnn nmbyn a"[v5][p] orx 100
— a three-sort numeral group with gershayim before its last sort, standing
immediately before the unit-noun my»; the value is NOT read. This pass's
7" / kol kach (’so much”) is refuted on the final sort. A 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 7"3 is this same sort. See QA]
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of degrees; and therefore Shemesh will be distant [wnwn pr 1951 mbynn]
... [2] ... it is from the distance [prmm xv1] ... [?] ... the motion, since it is
[2] a great measure [2172 My>w [?] X7 *0% "yun]

in the parts of its sphere; and according to the part [pbn "3 Y9393 *pbma] ...
[2] ... the parts of the sphere of degrees [mbynn 2253 9p5n] ... [?] ... and it
goes, and [?] a small measure, and it falls behind, as its motion [vym My w [21m
195710 RN

and when Shemesh revolves in the [?] of the south of its sphere [wnwn mwan
3723 o117 [?lpma 220] ... [7] ... for it is the reverse: it grows distant, or [?]
[ pre [21 °2 72> X7 [2]]

the motion — by way of example [Pwn 1"y nyunn], if [?] [numeral: ?]
degrees [[m5yn 7"[2/5][p — the same three-sort numeral group as at L16, sort
tor sort; value NOT read. 75/ 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 [ [?] m 12393 nibymnn
nmoyn|

out of the parts of the sphere of degrees [mbyni 5321 *ponn] - And we find
that sometimes it grows distant [pr onysb *3 xxmn] ... [?] ... the motion of
the eccentric sphere is diminished in it, at its completing [xx71 2393 7o nne?
mbwa 1] [?]

against the sphere of degrees, and it is as when it stands in the [%3%3 721
193/18p12 NTAD XIM Moynnl]; and sometimes it adds, when it is in the [?] of
the south [B17777 n[?1pn2 ®Iw> 70w DMye»1], and as [m] -

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
[r>mmn T p uxxw »y5 wvw] ... [2] ... of the degrees, and it runs on
evenly [mwa qwnm nmbyna] ... [7] ... at the time Shemesh [wnwn ny]

and from there it runs on further, evenly, to the end of the degree[s] [owm
mipynn agp 7y mwa Ty wml] ... [?] ... and it arrived; and at the point where
it came up we marked a letter upon it [Mmx 5y 1w A%y WK P11 Y2

[2] ... and we go back to draw out another straight line from the centre of
the sphere [2253 139mmm w2 nx W ®°%31% ] of the eccentric, and extend it
straight opposite it [Mw2 171215 Jwnm xxva] ... [2] ... at the time [ny]

of Shemesh; and from there the straight line runs on further to the end [wnwn
%P Ty W Ty Jwm own] ... [?] ... the part of the degrees, and it arrived; and
the point [["pn y23m mbynn plon] to one [2] distant from it [1amn [?] nnx ©x]

when it came up, and we marked upon it [P5y w1 "oy wxa] ... [7] ...
there is between them [amea @] ... [?] ... in chis [nxa] ... [?]

that these [?] spheres have a single centre [07% % 19 0793537 [?]w]: so that
when you draw out a straight line from the centre of both of them, and we
extend it [12°wnm omIw 5w 19MR 10 W P XIS K]
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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: mbynn 53723 — the sphere of
degrees. Two tokens, 2223 + noyni, both separating cleanly.

* upper left, set radially just inside the blue circle: X371 2253 — the eccentric
sphere. 2371 separates cleanly; the second token reads X3 with or without
the article, which I cannot settle.

+ immediately below the ring-node at the top of the blue circle, set hori-
zontally: wnw — Shemesh [the Sun]. Three sorts, all separating; whether
the article 71 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 mm (“east”) and 9w / 72y. 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 27yn ("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: 11, n or X. Second: 2 or 3. Construction letters
— not read.

* inside the gold rim, lower centre-right: two isolated single sorts, again
spaced. First: % or X. Second: 2 or 2. Construction letters — not read.

* at the ring-node at the foot of the blue circle: 3 or 4 sorts, impression xmm
/ 131, Not read.

* inside, lower left, set radially: two tokens, the first of 3 sorts with the
impression 28w (the glossary's nadir/perigee). Not read.

* inside, lower centre, set radially: two tokens, impression 1 + one
turther token. Not read.

* inside, lower right, set radially near the blue circle's right node: two or
three tokens; one gives an impression of ngnn. 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

Li-L8.

[?] with Shemesh [the Sun], and it will yield for us, up to the halving [?] of
the degrees [[mbynn [?1 mx[p/n] 7y 1% x31m wnwn oy [?] pl/7]; and there will
not be there more than one line alone, and not two lines ['% 1 P71 ow 1> X9
o1p "2 XD 125

parts [2°pon] [?] [?] and it has already been set out ['n1331] [?] that the
principle [y *3] [?] [?] the stars [0°2357] [?] was posited according to their
meeting [ong 3o *5> M)

[2] star [393] against the sphere of degrees [mPyni %391 7a13], according to the
[2] [mn 2o0?1] [?] to it, the degree aligned opposite it [17335 naann Aoynm 12];
and therefore the motion [Torman 1951]

by [?] the motion of Shemesh [wnwn 77n *[2/w17] [?] the remaining seven
planets [n3% 335 't 9xw]: in its diurnal sphere an equal motion is posited [¥22%32
MW Tomm A e, since its motion [19%7m 7o)

today is as its motion [?] and as its motion tomorrow [wn[n/x] 19513 or
9ma 19%m]; and this is posited contrary to [?] the mean motion [787 mnm
yn[r/R]7 72mn], since its motion is posited [13%m na 23]

by the measure of the parts of its own sphere, and not by the parts of the
degrees of the sphere of degrees [2393 mbyn *p5n 203 K51 MY 323 *pon My*wa
nmbynn], for the whole of its motion [¥ow Tomn 535]

[?] and their motions [?] [yam pI?Innnl?]] according to [?] [*23 [?]] the
motion [727] by the measure of the degrees and parts of the sphere of degrees
[mBynn 5a53 spbm mbyn My ws], which is [xyw]

sometimes it falls short of [?] the motion of the star in its own sphere [ony=n®?
M3y 93231 2357 Ton[?]n nme], and sometimes it adds, by the motion of the
parts of its own sphere [y 9323 *pbn Tomnd om onye]

Lo-La21.

Now this posited one is called the true motion [>raxi 72 'pa nia ar ],
for this is the [?] [mm 1 >3[?1] [?] to know the [?] and the judgments, as
mentioned ['133 ovawnm M1 nyT>]; and now [Fam]

the line marked [?] above [%yn% ow[?131 9] [2] beneath & is set the true
place of Shemesh [the Sun] [>nnxi wrwn opn i 'x nnn), and beneath 27 is set
its place [1pn N1 "2 nnm]

the true [>rnxi1]. And [?] that when Shemesh, or a star [?] of the remaining
seven planets [n3% 2233 1 xwn 2337 [2/X] wnwn nris *3], is at any of the places
of their eccentric sphere [xx71 09323 mmpn 933

there is a difference between their mean motion and their true motion [w”
IR 0327n PR CyEnR 039 172 rw] [?] when it stands opposite the point of
the south that is in the [?] ['p2 7233 N> 0197 [recte: aM7A] 2w[?] — A at L1z
the word carries FIVE sorts, 1-7-9-1-8, counted on the leaf; @17 (the apogee)
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would need four and is refused here. A This ruling is scoped to L1z ALONE
— the five other 81971 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 [[[?] 2w 'p1 7213 X
o17aw ], the two motions [@2a%mai 2], the mean and the true [nonrm *y3nx:],
are not [?] [x ... PRI?1] [?] posited [mmn] [?]

the motions are there upon one straight line [ 'x 1P %y ow on ovabman],
and [they are] not [?] inclining [2°[?11 0a[?17] [?] one from the other [n 1[?]]
[2] than in the other places [mmpn “wwa], since [?] [5 *3[?]]

Shemesh [?] — from them [?] go out two differing lines [o*87mnn o7p 2 ooxzy],
one from the centre of the [sphere of] degrees [mPyni 139mm 'x], and [one? /
not?] from the centre of the eccentric sphere [Xx71 %353 137m [X?/K]1]; and
therefore [1991]

when Shemesh or the star stands at any of the places of its sphere [wnwn nvis
353 Mmpn 932 3357 X, other than at those two points ['p1 "2 onxa no] [?]
the motions [?] [my1nn [°185] — then there is [@” 1 7371]

a difference between the mean motion and the true motion [7orm 12 "rw
o 2mn% yxnri]; and already [112971] [?] remember [?] this, and with this
[mr oy [21m91] [2] above [9yn®] [?] the [?] mentioned [r3m[?]]

that we shall write in this [712 23n912] [?] [?] and we shall set out [vxan] [?]
by the measure of [?] ["yw3] [?] between them [oAl1raw] [?] Know that
when it is [yn9 3 ¥7]

Shemesh opposite [?] [7335 wnwi [2]] or [?] the point [2] ['pa 71w [21] [7]
apogee and perigee [?] [22w1 om] [?] there is no difference between its [?] place
and [2Ix [?17 vpn 12 wHen PRI]

the true [’r*nxi]. But from there onward [?] [[xDA51 own %ax] sometimes
it falls short and [sometimes] [0yl Jon onye®]] [2] its motion [?] greater
[9n> anyun] [2] when it is at [2] degrees [mPyma 1w [2]]

[?] which are southern [[?] o»m7omw] [?] the true motion is less
[mne >romxn 12ma] [2] ac [2] degrees [mbyma [21] [2]

L22-L28.

then [?] the true motion is greater than the mean [ >rrnxi 7ommn 11X
yenxn]. And now, by the measure of the distance from the point of the
apogee [017 'pm pral] My ws mam] [2] the difference is set at [numeral: ?]
['2] mawt wi?]]

parts and [numeral: ?] seconds [nraw [?'3]) @°p%n]; and if it moves off [?] ten
degrees [mPyn wy pr[ln olxN], the difference will be [numeral: ?] parts and
[numeral: ?] seconds [nvaw [?11 o°pon [?'3] "rwn ], and it goes on adding
(7707 T3]

this difference, until the difference reaches [numeral: ?] degrees and parts
[2] [5m mbyn [273] bx »wwn yoew 7y ewn m?]], which is the measure of the
[?] of its course, as above [5"33 125mn [2] My w xww] [?]

82 [2"8 — sort 2 is a wide C with a base sweeping left, where this hand's 1 is
a narrow downstroke whose foot kicks right, so 2”2 = 83 is refused on form; sort
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1 is positively B by its inward descending tongue. A The VALUE 82 follows
from this codex's own sort-count rule (2 + a single letter is a gematria; 5 + a
two-letter numeral is p8) 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 QAJ; and this will be when Shemesh
is at [?] degrees [mbyn [?] wnwn nras i an] [2] differing [o0%nnn]; and
afterwards it will go on diminishing [?] [fonm 7197 72> >"mx1] the difference,
according to [*83 "rwi]

the measure of the excess, as mentioned ['[1135 1190°7 7y°w], until it reaches
the first degree [?] [AnwIxA17 moynd y>2w 7y] [?] from this, that its perigee [?]
was [1m bow w71 ] [2] and they will not differ [2] [anw> 51

the two motions [2°9%nnn 2]; and afterwards it returns and adds to the
difference [»wn 5por1 amn "X, until Shemesh reaches [numeral: ?] degrees
from the south [?] [2?27]7 10 mbyn [217 wawn yo»w Ty] [7]

the difference is set at [numeral: ?] degrees and a half [m5yn [?'2] nnn »rwn
»xm], and this is the utmost of the difference [»3wi n*5on mn]; and afterwards
it will go on [2] [mIr/olnm 7797 72> >"mxy] until it reaches [?] [*n22% y»w T171]

and preserved verbatim in the notes below.]

f. 31v

Li-L8.

Sartan [Cancer] — which is the apogee of Shemesh [the Sun]
[wnwn om xw oo — the leaf's opening word, settled on its own ink:
o (closed ring with a lower-left tail) - 7 - v - 7 (a bare vertical descender). Tomm
is refused: there is no % ascender anywhere in this word. Residual: sort 2 is
this codex's 7/7 pair and no reading here turns on it. See QA] [?] the mean
motion and the true [n"nxm *yxrri 79n0], as mentioned ['113]; and in this way
the alternation returns [7721 mm 17731]

[?] And now I have shown you [rexam mam] [2] that which preceded, as
above [%"37 [A1lnTpw], for when Shemesh is at the point of the apogee and the
perigee [28w1 0177 ‘P12 wawn nris *o] [2]

Shemesh [[wnlwn] [?] there is no [?] difference [[?] @] [?] the two motions
[o°9%mn 2] [?] and afterwards [?] there are differences [a™ww @], and not [?]
all [55 x5 [?]

[?] and according as it moves further from the point of the apogee or the
perigee [[?] 22w W 071 'pan pr[aln [?193] [2] the difference grows [»»wn 213],
until [?] two other points [nTnx ‘P12 [?] 7]

[°] since [?] is set [mmn [?1°3] [?] the utmost magnitude of the differ-
ence [rwn 57003 2on], and concerning the differences of the motions
[2°19%mn bw owwn Sy]]

of Shemesh: they are [?] its eccentric sphere [xxv 12153 [?] on wnwn] [?]
to every [?] in the remaining seven planets [n3% *233 't 9xwa] [?] and in truth
[nmxa]

139



E. 31V

the going-out of their centre [the eccentricity] [ar37m nxox*] — they have
further motions besides [manx mymn 7y om> w2], and they [om] [?] in them [?]
spheres [0°93%3] [?]

Shemesh; and although they have an epicycle sphere, as above [0 nvi oy
"33 opn 23%3], according to [*83] [?] and now, two motions [2°3%n '3 3]
[?] between [?] Shemesh [[?] wnwn]

Lo-L2o>.

[2] as in the remaining seven stars [[?] 0733371 T °Xw3], and they are the mean
and the true [>nonxm *yxnxn om] [?] below there is in them some difference
[w nxp o2 v munk]; and now, since Shemesh [wnwn 2 73]

it has already been set out that its mean motion is [?]] [ 'm1 72>
n R ooyenra 05m[?]]  che star against Shemesh in its eccentric sphere
[Rx7 123533 wawn 731 299] [?] the measure [y7w]

its motion is equal on every single day, as above in chapter [numeral: ?]
[31™23 515 o1 ov %52 mw nyun?l]; and when we [?] to know the measure of
this motion from the true motion [>rnRi Jommn Toman 71 My w nyT> [21w]

it is posited [mn7] [?] our being [1unrn] [?] a straight line going out
[ nxox] [7] against Shemesh, to one point [nnx 'p1 X wrwn T3] [7]

the degrees [mynn] [?] of the rest of the degrees of [?] [ mbyn ww Sw[?]]
[?] above [oynb], that is, that you reckon the measure of the distance [137m7
Pran My ['["]D.WT'I.TIW]

the motion of the eccentric sphere [x¥vn %353 nyun] [?] Shemesh, to
[ox wnwn ny] [?] one point [nnlx ‘pal]; but in the remaining [numeral: ?]
planets [n3% *335 ['1/1] “xw3 Yax]

[2] that they have an epicycle sphere [8pnn 2393 o v°w]; and now they
have two motions [my1n a % w° 73m): one, the motion of the eccentric
sphere [xx7 9373 72mm nyun 'x]

and now, the motion of the star in its epicycle sphere [23232 23557 nyn mam
1nopi]; and since that is so, it is impossible to gauge the motion of the eccentric
sphere [Rx1n 2253 Tomm Wy wak *x 19w 1] [7]

a straight line from their centre [alramn “w° WP]] [?] the star itself
[xy 2357 'p1] [2] as above [2"15] [?] as with Shemesh, for the place of the star
changes [1mpn minwn 2557 ... 137 *> wnw3)

to the sides, by the motion of its epicycle sphere [\napi 5323 nynn >y 177785
[2] itis posited fixed [y13p mnn] [?] in it; and therefore the motion [T 1351 2]

the mean, which is not reckoned [r:wrmn WRY ’yxmzn] for every star among
the stars [8°292[77] 11 223 %2%] [?]

that have an epicycle sphere [apan %323 0% ww], it is posited that [?]
[naw manr21] [2]

the [?] point which is inside the epicycle sphere [rapan %353 Timaw [217 pan],
which is the [?] [ xnwr?1] [2]

the centre of the epicycle sphere was, on a known day, aligned [23%3 15
DNINdn ¥I17° 012 N ﬂDPﬂﬂ]

L23-L28.
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opposite one [?] point, which is in its eccentric sphere [[?] nX ‘P31 7313
XX 93233w], and according to the [?] [ *231[?]]

the motion of the centre of the epicycle sphere [opmn 2253 1371 Tomn]; and
it moves away [?] from the [?] point [x71 'pa prnmi?]]

[] of the eccentric sphere [[?] xxv7 2391 bw], that point was the mean
motion [>y¥nRi Tomm 'pan [A]7]

of the star; it is posited according to [*83 m11 2337 %] [2] from the head of
[2] [o0y/0] wran] [2]

the sphere of degrees [mbynn 93%1]; now that point is its true motion
[>nonxm 105mn ‘pan man] 2]

of Shemesh; it is posited by our reckoning the two motions [[7/1"y nni wnwn
o2abnnn w awmw] [?]

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: 2352 + a six-sort token —
the sphere of the [?]. 9323 separates cleanly; the second token does not
(see the QA note on nM2[y/11a below).

* at the left, set radially below the previous: 2313 5w xxr71 2253 — the ec-
centric sphere of 239. All four tokens separate.

* left of the red-orange circle, horizontal, beside the small gold dot marked
on it: 221. Four sorts, all separating.
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* inside the red-orange circle, set radially: 7\ — "interior”. Three sorts;
the first is the 71/n class and reads n on the detached left leg.

* below the horizontal line, right-hand node, set radially: 137 + a six-sort
token — the centre of the [?]. 1371 separates cleanly; the second token is
the same m5[y/11n problem.

* below the horizontal line, left-hand node, set radially: 1> + a four-
or-five-sort token, impression X¥171. 19 read; the second token not
read.

* outside the gold circle at the lower right, horizontal: =771 — “the
southern”. Six sorts, all separating; the adjacent 7 and 1 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 7120 / 19y / 12yn. 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 s sorts), the second of two tokens (about 4 and 4
sorts). Both open with an impression of 2373. Not read. No counterpart
to *™M771 — no 118371 — was found anywhere on the plate.

f. 32r

Li-L8.

[?] of its own, and the motion of its diurnal sphere; and you will understand
[?] more [Anv [o/mnyw pam "nwa a3 Tomm 1w Al?1an] [2] below [1mp%] [2]
we wrote [132n3], and to know the motion [Tommi nyT>1]

the true [motion] of the seven stars we named [137mRw 0229377 1 b *nonxi]
— every one that has an epicycle sphere [18pn1 %393 0% ww 93] — is posited by
the joining of their [?] motion [x7 03%n M0 "y nnn[?]]

of its diurnal sphere together with the motion of its epicycle sphere, which is
called ['par 1nopn %323 Tomn oy *nra [Val2a2a bw] [2] in the expression [[w[o/2]
[?] [?], and how much more [7nv ], as [?] wrote [n2 wmar?1] :

v pe”[12] — Chapter 15[?]"

on the correction of the true motion of Shemesh [the Sun] and the remaining
stars [[0°2227 RwY wawn Pw >nonrn T2 1p°no/a] [2] for this is the correction
[[P>ni 77 % [2IRVRD]

[] [pr1y manl] in the expression [2] [[yn nm pwb[/a[?]] [?] Shemesh
[wnwn] [2] that we set out for you [72 wwxanw] [?] that we will set out ["x21w]

[?] to you how many [?] there are in the motions [2°3%m2 wow [?] md 2]
[?] [?] which is called ['pan] [?] is posited: the motion [?] before us
[13% nowm 7omm maa] [2] the zenith [017] [2] the mean motion [yznxma 7omn]

5y = 15 — second witness, refusing "0 on a measured head-bar test; see QA
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the third: the motion of the epicycle of Shemesh [the Sun] [wnwn Sayn Tomm 7]
- the [[fourth]: the equation of the [[epicycle/anomaly]] [#¥20/21y]n nia ‘[7]a]]
the fifth: the true motion [rvmxi g7 mnl, and this [[in particular?]]
[7w]2 An?]] - the [first/sixth]]: the motion [Tomm [vx]:]

[2] before us [momm] [?] [?] [?] its meaning; for I have already informed
you, as in chapter [14?] [7]"83 Tny T 925 *3 w1p?]], that every single sphere
[5aba1 Baba bow |

“slots stand where the ink does. 2x crops requested at (2450,1720)—(3900,1830)
and **(1050,1850)—(2600,1960) **.]

Lo-La21.

there, that the upper sphere of Shemesh [the Sun] is called the sphere of de-
grees [M>]ynn 9301 'p1wnwn bw 1roya 23931 2 owl] [?] divided upon the sphere of
degrees into twelve parts [0°p2n 2% mbyni 5323 5y ponnn], called [7] [31?1 ‘panl;
by way of example, when they are twelve degrees [mbyn 2™ oaw> Swn 71713],
and each part into thirds [nPw5w> pon 32171]

degrees, and each degree into [sixty?] parts, and each part into [sixty?]
seconds, and each second into [sixty?] thirds [opn ‘[a/0]> moyn Y331 mbyn
mwow ‘[a/o]% maw %521 maw [/0]> pon 321]; and so [?] I have informed you
[Py [21 197

[2] for it is posited [[?1 maw »3] [?] to the sphere of degrees [mbymnm 53%a5] [7]

I have informed you [?] [2n>/2™83] ny7ia?]] that in the sphere of
[?] there are two points ['p12 [?17 23932 w2 »3]. The first is the point [?]
['p2 %on &1 'pan [21] [1op/1Ex?] of the epicycle sphere [Bpan %3231 5w], and the
point

is called the apogee of Shemesh [wnwn o1 1], and the second [?] opposite
it [v1235 [?1am] [?] of the epicycle sphere [Bpnn 23931 Y], and is called [?]
the apogee of Shemesh [wnwn om [?98w] 'p] [?]

is called the apogee that is in the sphere of [?] [ 2223w o™ 'pa[?]], and is
called the point opposite Shemesh [wnwn n> 'pi]; and therefore the motion of
the sphere of [?] is called ['pa [?171 2323 72 1991] [?] the motion of the opposite
point [ma17 Tomn]

for it is the [mean?] point in the sphere of [?] [23%33 [?2n»yxnK]a 'p1 X7 %3
[71] [?] the motion of the sphere of [?] [71 2253 72mm nyun[?]]; and here is the
beginning [nonnm mam] —

the reckoning of its [?] motion [2w [?]n 7oman pawn] [?] [?] always, from
the moment it stood beneath the point of [?] [5@ ‘P37 nnn AnvAw y3 7 1 7m0
[21]

the point opposite Shemesh, aligned against [?] [7315 naan wnwn nou [2]]
[?] and the apogees of the remaining stars [[?] 022357 Ixw *n1717]

each one is called [?]; so its true place [>ronxn mpn 19 [217 1 'x 93] [7]
the beginning of the reckoning of its motion [13%mn pawn nonnn] [?] for the
motion [77n 2]

of the opposite point is the whole measure of the motion of the [apogee?]
point that is in the sphere of [?] [71 2533w o1[p/n] 'p3 nynn My»w 57> noun[?]], the
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epicycle, from its place onward [77x1 mpnn nopan] - the second: the motion
[72man 2]

the mean is the measure of the motion of the diurnal sphere of [?] Shemesh,
as above, as in chapter [14?] [wnwn [217 5w nri 253 nyun My w X0 yRHRT
7185 5"15?]] - the third: the motion of [?] [ 72mn an[?1]

of Shemesh, its meaning [?] for after [?] [w x> *> [?17 wr s wawnl?]] [7]
the stars of the three spheres of Shemesh [?] [[?] wnwn 2353 2 bw 03357 [?]]

L22-128.

[?] the stars moving downward, like the motion of the sphere of [072337
712393 ny1n s mon’ [/y1yunnl?]] [2] of degrees [mbynn] [7] to know [ny1971]
the reckoning of the motion of the opposite point [m3171 T nawn]

from the mean motion, since [?] [1ro]w *8% *yxnxn Tommn?]] [2] the opposite
point [m17], the motion downward like it [y mwn% myuna] [?] the motion
was not [?] [72mm [?1n1 X% ]

the mean; and it did not change from the motion of the opposite point
[nonn omman manws R oyeera] (2] the motion that it added to it, further
[Anr vhy movw 12man] [2] [2] that was hidden [abyaw]

the motion of the opposite point from the mean motion; and what remains
in the mean motion [*yXnX7 TomM2 IRWIw 7M1 YRR Tormn 131U 7o) - after
this, the reason for it [?] [;7 7 oyvn nx[?]]

here is what we wrote, to know [?]; and this is called the motion of the [?]
of Shemesh [wnwn [?1a T2 'p1 [?1 nyT> 1manow M) - the fourth: the portion
of the [?] of Shemesh, and this is the matter [1ay X¥m wnwn [2]n nan ™111]

of the difference set out above, as in chapter [14?] [7183 7oyn% 'niw »rwn?]],
that there is likewise the mean motion [>y¥m&i1 7771 19 ww] - the fifth: the true
motion, and this is [?] already [123 8% mm *nonxi T ‘]

the going-out of the centre, as [?] there [ow m> 1> nxox] [7] for [?] this
difference is only up to the measure of [two?] degrees [Xox WX 771 "W [?]
mbyn ‘[va] e Ty ]

f. 32v

Li-L8.

and a part, like the measure of [ Myws pom?1] [2] [2] [?] for when Shemesh
[the Sun] stands opposite the point of the opposite, or the perigee [mrm2 5
5w W 117 P31 721D WDWTI]

the apogee to the [perigee?]: between the two points there are [one hundred
and eighty?] degrees [mbyn To/alp 'p1 72 2 v [?98w]> o1a], which are [?] the
sphere [235371 [?] onw]; there will be no [difference/equality?] at all between
the two motions [@°3%m7 2 72 M[VaPw 0w [27°7°] RS

the mean and the true; and there is no [benefit?] in the reckoning [*yxnxnm
mawn [2n5y1n [21° Py onoerm] [2] but in the remaining places there is a
difference [["»w w> nmpnn axwa %2[x], and [?] to add [fpom> [2191]
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and they have already established a table [m? up[/n] 72:1] [?] to know
the [measure?] of the differences [o™wn [27y°w] nyT>] [?] the table of the
equation of the anomaly [5750m71 nain m>] [2] below [1mp?]

[?] for the equation of the anomaly is what [w 7 31 2¥9onn nim »3[?1] [2] to
add or to subtract from the mean motion [*yxnxi 72ma By 31735 W goM?] —

[?] the differences [o»wwn] [jup?] [?] between the mean and [?] the
true [>rrnxa [71% *yxnra 73] - and after we take the equation of the anomaly
(517001 nan npaw nxy] [?]

not [?] [?] upon them, and upon the mean motion itself [y *yxnxi Tommn 53n];
and [?] this will be the reckoning of the true motion [>rnxi1 Tornn pawn 1]

and now [Any] [2] [?] [?] the equation of the [anomaly?] [2750lnm nan?1];
here, after you have [reckoned?] the reckoning of the motion of the anomaly
[5150mm Tomm awn [2nawnlw X 3]

Lo-L21.

[?] and take [?] the mean motion, after [?] we took from it the motion of
the opposite point [ 72mm 13mn u[?1w X *yrmr 720m] [2] how much [m3]

its reckoning came to; and here, by way of example, its reckoning was ten
degrees [mPyn wy mawn i Swn 777 0% m3m mawn 75y] — [do not / but] take
its written equation [[723157 1am mpn [KOR/X5]

[?] the degrees, as mentioned; and here it was [two/twenty?] parts [mbynn
oopbn ‘[o/2] w1 mam 5] [2] and subtract them from the mean motion itself
[y >yenra Toman 1 [20y731m], and [then/not] it will be [ [18/8%1]

the true motion. And in this way you shall proceed, until [77721 *n*nxi 75
7y mwyn ] [?] the reckoning of the anomaly is one hundred and eighty/[?]
degrees [mbyn [o/n]"p SYonn yawn i wx] [?]

the measure of half the sphere [232371 °2n My°w]; and [then/not], [if?] the
reckoning is one hundred and eighty[?] degrees [pawnm mm [20X] [1R/X5]
mbyn [o/8]"p], you need not know its equation, for it has none [ny1% [?2717 PX
™ PR %3 1]

there is no equation; rather, the mean place is itself the true, as mentioned
["[1135 >ronRi MY X7 °y3nRa 0Pt K98 1], And if the anomaly [exceeds?]
more than one hundred and eighty[?] [o/p]"pn nr S15onn [?9707] ox]]

degrees, do not take the equation [written?] for them [f1mn npn &> mbyn
o> [?121n9]7], and do not [subtract it?] but add it to the mean motion [x5
YRART Tormn By 11200 RPR [2m3yan]]; and [then?] [R5/1x1321]

its motion will be the true one; and so you shall proceed until [13%m
7y mwyn [7/7131 renxa] [7] the reckoning of the anomaly is [three hundred and
sixty?] degrees [mPyn [/0]"w 215omn 1awn o wk] [7]

the measure of the whole sphere [232371 3 My*w]; and [then/not], [if?] the
reckoning of the anomaly is [three hundred and sixty?] degrees [[1R/xX5]1
mbyn [a/0]"w 9%oma Pawn 1 [20X]], it has no equation at all, but the mean
[yznrm RPR 550 71 15 PR]
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is the true. And in this way [?] we wrote [?] [now [?131 - *nonxn xa[?1] [2]
take the base date [7p°y11 npa] [?] on [?] the sanctification of the new month
[[?1 wna w17p]

and you will find [?] [?] for it [?] upon this base date [\p>yi1 7 5y], as posited
[?], and begin your reckoning from [ya 7nawn > nnni]

the base date [?]; and this is its meaning [171y 7] - here [?] [?] that the true
place of Shemesh be at the beginning of the sign of [?] [>raxn wawn opn nri®
5t noonna [?1]

twenty-[four?] days, to know [?] [?] thousand and [?] [[?1a ny75 ar [?7]"3
pnm ov8ox [?1[?1] [?] which is [?] seventeen degrees [noyn 1 w xww] [?] the
[small?] [jup1721] [2] for [>]

L22-L28.

the mean motion of Shemesh at such a time [ ny> wawn v *yxnxa 7omn]
[?] one hundred and five[?] degrees, thirty-[seven?] parts, twenty-five[?]
seconds [nw 7175 opon [0/11"2 mbyn 1"p], and the reckoning of

the motion of the opposite point at such a time [113 ny mo1n 7] — [eighty-
six?], forty-five[?], twenty-three[?] [3"5 " [71]"B]. Now subtract the opposite
from the mean, and there remains [1xw? *yxnRi1 1 1oUA yan 1ny] eighteen[?],
fifty-one[?], ewo[?] ['12 x"3 n"™?]]

[?] another [nx]; and here, this [?] [Ar 73m] [2] [small?] [[1op?]] the anomaly
of [?] [ %on(?]] of Shemesh [wnwi]. Now take the equation of the anomaly
already mentioned ['131 2¥5omm nim npn ny]; and here

the reckoning of the anomaly was [?] degrees [mbyn (215 o S¥%omi awn]
[?] and here its equation was [thirty-one?] parts [2°PPn X["]> Anen 1nm mm];
and since the reckoning of

this anomaly is less than one hundred and eighty[?] degrees [171 2750mm
mboyn [o/a]"pn mne &), [2] do not add its equation [?] upon them, from the
motion of [77mm 1 [Valmby [21n5 1nm poin &5]

the mean itself, which is [?] [?] twenty-five[?] [[?]p xWw M3y *y3nxn
1" [?15]; and there remains ["X2™] one hundred and four[?], fifty-nine[?],
twenty-five[?] [A"5v"17"p]; and [this is?] the true motion at the time
[Ny >nonRn Tormn [29]

this; and a further rule [anx %55 791 - nxm]: that wherever you have in hand
a number of parts or seconds [nTaw 1 opn 90N 7772 PIPw 0pn P32 °3] [2] you
shall reckon [21wnn]

f. 33r

Li-Ls.

[2] [2] atall [595] for [»2] [2] [?] a degree [[2yn] [2] [?] [?] and not the
reckoning of Shemesh [the Sun], and not in the manner of [wnwn Pawn[?3] X
Py X9 -

[2] the parts will be more than a degree [2yn nr opbna vi] [2] [2] [2] [7]
and they will be [ on%1]

[2] [2] will be more than a degree ["2yn e wir] [2] [?] a part [pon] [2]
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a degree ["oyn] [?] [?] at all [9%3], and in this way you will understand
[an ma] [2] [2]

this, according to [?] [?] [%y a1 [?] [?1], by the reckoning of the parts
[0°poni mawns], or [?] seconds [nrawl[?] ], by the reckoning of the [?] of
Shemesh [the Sun] [wnwn »5[?2n]7 Pawns], for [2] [*3 [21]

Lo-Li4.

[2] 8[2], 22[2], 2[?] [[?1 2275 n™], and its motion [1nyum] [?] per day,
degrees [mPyn or5]. It has already been explained in chapter [?] [23 'n1 9231[?]]
that the motion of the resembling sphere of Shemesh [the Sun] [22%3 75
wnwi Sw ]

[?] the motion of the [?] [A[y/a1an 72ma] [2] [2] — this is the measure of its
motion each day [0v %32 135 yw m): it is [?] chirds [mrwrdw 121 xm] [2] its
eccentric sphere, which is called ["par Xz 12351

the motion of the [?] [ 9%mn(?]]: the measure of its motion each day
[ov %32 13%mm yw] is [?] parts [[?10°p%n '], [7] seconds [[?Imaw ']. And you
will find that the eccentric sphere revolves the whole [230> X217 2253 73 x3PM
5]

[7] degrees of the sphere [[?] 93531 mbyn] in [?] days and a quarter
[y>371 o "[o/olws]; and the resembling sphere does not [2] [x% w1 539351 [21]
[2] 2] [2]

[2] [?] - And it has already been explained ['n1 925 m3m] that two degrees
[y 2 991]

and a part [pom]; they are the measure of the utmost [n"%[2/3]n My>w oA cor-
rection of Shemesh [the Sun] [wnwn 1pon] [2] [2] [2] of its motion [[2119%mn n*5],
and it will be [xm] [?] the equation of the [?] named above [2"131 5¥%[?]nn N

[?] Shemesh [the Sun] [[wnw[o/2] [?] all the stars that [?] [w ©°293 %3[?1] have
two eccentrics [13m [?2°]x¥v 2 072 w2]: the first is their eccentric sphere [[?X]7
orbw &3 Daba &), and the second is [x1 2]

their resembling sphere, which is called the sphere that equalizes the motion
[1ormn mwln/n] 2353 ‘pan oow A 2a93] — for it too goes out from the centre
of the degrees [mbyni 199 X2 X1 03 3], And according to the measure
[y ws 3]

that there is [eow] [?] [?] the degrees [mPynn] [2] [?] the eccentric sphere
[x2v7 9393] — so there is [w? 19] [?] the eccentric sphere [xx171 2a53] [7] a centre
of motion [Fy1un 19Mm] —

Lis—L2s.

the motion [72mm7]; and therefore in every star [333 %33 19%1] [7] [2] [2] [7]
to reckon the two [?] of the eccentricity [[157 nx*¥° 5w [?17 2 2wn[?%], and it
will be [o7m]

its measure is double the measure of the centre of the eccentric sphere [Ty'w
REPA Da53 19 My wn/a] oveo] [?] Chamah [the Sun] [[?] mans], which has
only one eccentric centre [72% 'R XoX X¥v 1371 17 PR
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For every star there is no [?] to double the distance [%193% [?1% px 235 555
prmn], since [78%] it does not have two centres [191 [?°13w 1> PR@[?]] — be-
tween the centre of the motion of the [?] [721m7 my1n 1991 172] and the centre
of [19mb]

the degrees [mPyni]. - And now let us set out the matter of the remain-
ing [?] stars [0°295 '[1717 ARw Pay X231 Any1], apart from Shemesh [the Sun]
[wnwn m pin], which have an epicycle sphere [18pan 2393 o v k]

And [?] we correct the mean motion so that it be true [7omm Jpn3 1 [w/yN
nonx nio oyenxn] [2] [?] Chamah [the Sun] [fmn3], which has no epicycle
sphere [8pan %323 % prw], and it will be ["m] —

its correction in another way, as stated above, as in this chapter [12IR[2/2] Wp°N
/o3 5”3 0] - And let us set out the matter of the sphere [231237 173y x2117]]
[?] Levanah [the Moon] [7112511] and the motion [f3y1am] [?] for the rest of the
stars [@°2997 RwY] ——

and like the motion [75m31] [?] [?] the motions of its spheres [123%3 *3%mn]
[2] [?] - And it has been explained above in chapter [?] [82 %°¥% 'n1 mm[?]] that
the motion [72mm 2]

the true [motion] is the place at which it stands aligned in the sphere of the
degrees [mbynn 53532 1monm X7 WK DPRR X7 K], over against the centre
[199m 7233] [2] [?] or the star [2397 ]

[?] and not over against the centre of the epicycle sphere [[13m 7215 [?87
mopn 2a23] — that is to say [[2"[1/7], the sphere [53%37 23] [?] the eccentric sphere
revolves and drives [73m 2210 X371 5391] [?] the epicycle sphere [mppin 53]

fixed within it [12 y12p7], and the measure of how far the eccentric sphere
has moved [xxvn 23531 yyuna ms yeen] [2] [?] which by its motion revolves
that sphere too [23%3 1mx 03 2210 Iny1uN[>/2] “WwK]

the epicycle sphere along with it [y aspan] [?] a straight line [ 7] [7]
the centre of the epicycle sphere [8pan 2393 137m] [?] the eccentric sphere
[xx7 5393 and it is pressed [pra] [7]

L26-L28.

a part of the motion [Ayumn pon] [?] the centre [137m7] as far as the [?]
[ 7w1?1], since it has no epicycle sphere [5pn 2393 712 prw 5] [2] [?] which
has [> vw]

the epicycle sphere [oprn 233] [7] to us [1%9] [?] like the centre of its own
epicycle sphere [napn 2253 131m3] [?] [?] the star [22137] [?] the motion of the
eccentric sphere [Rx71 53237 79mm], and what [?] [w mm[?]]

the mean motion of the [?] [ 5w *yxnxn 7%ma[?]1] and the rest of the stars
[2°2097 "xwn); there is further [w> 7w] [?] [?] another motion [Anx 7%ma] [?] the
revolution of the epicycle sphere within it [12 mapam %353 213°0] —

f. 33v
Li-L8.
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[?] to reckon [Awwb] [?] its revolution turns the motion of the eccen-
tric [R¥T7 nyun nx 230m 112°0] along with it [my] [?] one need not reckon
[[we® [?2793] [?2821] how many parts [2°pon 3] [7]

the epicycle sphere [apnn] [?] moves the eccentric [x¥vn nx yyun], and
therefore [1971] [?] a straight line [~ W] [?] the centre of the eccentric of its
epicycle sphere [nopn 2393 [21w ®xrm nx 1370, and it is [2] [prlvTin]

how many parts of motion it has moved [757 Aynnn opon an3], and this is
called the equation of the [?] [1 na 'pa mn[?1] [?] which is the motion of the
centre of the eccentric itself, in the sphere [22532 mxy X¥vA DX 1377 Tom KW

its epicycle sphere [inop] [?] the motion of the centre of the epicycle sphere
[opn 2393 137 7o) [?] its eccentric sphere [x317 12393]; and it will be called
the mean motion [*yxnxi1 T2 ‘p1 "M, and in this way [mm] [7] [?]

[2] [1ma7 — the sorts run 71211 7; no sense is proposed] know that one must
first observe the motion of the [?] [ 72ma m%nn mxa% [2712] °5 'y7121] [2] the
mean [motion] of the centre of the epicycle sphere [Bpan 9323 190 W *y3nxn],
how great its measure is [yyow mno]

By way of example [5wn 717]: that the centre of the epicycle sphere
[mopmn 2abx tomnw ] [2]  [?]  all the degrees [mbyn 93] from its ec-
centric sphere [xxv7 [?123%3n], and the order of the motion of the sphere
[5353 omm 7[701]

the eccentric [x3va] [?] degrees [[?Imbyn’] from its epicycle sphere
[mnapn Baban], for this [1 93] ——

the motion is called the equation of the [?] [ nin 'p3 79mA[?]], as mentioned
['113], and [?] this motion [f17 75man] [?] is always and forever the opposite of
the motion mentioned ['131 77mam 787 o2w> Tnn X)

Lo-La21.

the mean [»yxnxr]. The scholars of astronomy have already estimated [7251
mn[/a1nm ~non myew] [2] [?] this motion, and to correct it [1apn®y amm 7omms];
for when the centre of the sphere [213%3 137 nvna »0]] —

its epicycle sphere [nopa] from the point of the zenith [omA pm] [?] its
epicycle sphere [nopn 5393], for [?] [5 [?1]

[] it was [?] 10 degrees [mbPyn " [?1771] and degrees of the epicycle
sphere [nopmn 2a5x mbym] [?]  will be divided over the whole motion
[Aynanm 525 npbnnn m°n] — a measure of [?] ['[?] Myw]

the beginning of the motion of the equation of the [?] [ ni 72mm nonna[?1],
as is known [y7ud] [?] [?] it is the reverse of the mean motion
[yxnri 72mm 1om2 )17, for this is always [02W5 a1 23]

parts; the eccentric sphere is divided [x3vn 9393 porinn o°pon], and since the
equation of the [?] [ nmw 121?1] [?] one must know the measure of the
motion [[77mm1 My w nx nyT> [?772], for as long as [1ar 53 *3]

and this above [Pyn® nn]; and it turns out that this drives that one back
[r nx 7nx% e o xxen] [?] degrees, which are [?] the measure of half the
sphere [232371 »2n yw [?] omw nbyn]; and if so [>"x] [7] [?]
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that the motion of the equation of Levanah [the Moon] is less than [?] degrees
[n1oym [21m mina x7 m3257 N Tonmw] [?] its epicycle sphere; and therefore one
must know the equation of Levanah [11351 nm ny7> [?712] 1991 nnapn 53]

standing at a degree closer to the degree [oyn® [A]121p I A%yma N,
and you will find [xznm] [2] less [?] parts, and you shall take the measure of
the true motion [>rPnra Jornn My*w npm oopbn 121 mnz]

the mean motion [*yxnxi1 72an]; and if so, its measure will be [?] degrees
[n1oyn 1751 1y>w o 57R] [2] and if the degree of the eccentric was more than
[2] degrees [mbByn [?1n nr anen [2821]7 noyn ox] —

(interlinear: Tomm [?)]

for this is the place of the true [?] in the sphere of the degrees [mpn 77 *3
Ny Babaa nonri [217] - [2] more than the mean motion of the centre of the
epicycle sphere [1Bpmn 5253 1391 5w yxnxi Tommn 0]

and it turns out that the centre of the [?] is closer to the [?] than [ra7mw xznn
v [217 58 1p [217 nx] [?] the mean [*y3nxa], and they will be [?] degrees
and [?] parts [2°p%n 21 mByn '[?] »an]; and this is the place [opn x7 An]

And if so, one must add the equation of the eccentric to the mean motion
[yxnxn 7omm 5y x¥vR nan o> [278] 278 [7] the cause of the divergence
of the true motion from the mean [*y2nR7 1 *rnR 72 »w N3], which [?]
[w(1]

the true [?] in the sphere of the degrees [mbyni 53533 »ronxi [217]; and this
has been explained above [2°y% 'n1 ] [?] [?] the equation of the eccentric,
and therefore its correction is to know the equation of the eccentric [x¥vi nmn
RXT7 IR NYT2 X PN 197 -

[] it is for the sake of the motion of the epicycle sphere, which is
called [x7Ipan moprn Saoa o nob xw?21] [?] [2] and to add or to
subtract [y113% & 50w™1], and the mean motion according to the [?]
[71 >22 *yxnxa Tom?]]

[Margin: [?] — two marks in a non-body ink; recorded, not read]

L22-L28.

and to add or to subtract [y173% 3% 770%121]; and the mean motion according
to the [?] [ *83 >y¥nxi 7onm?]] the lower one named ["13n pnnnn] — and if it
is more than [?] degrees, or less [mnn w mbyn 7"[?pIn N X1 ox1]

and what the mean motion of the [?] will be, in degrees [*y2nxi1 7omn mm
mbynis/al [210 5w

1w P2 — Chapter 16[?]

After we have explained the two [?] — the mean and the true motions — which
are found for every [93% x¥n1 WK *onxm SyxnRT o°%na [217 2 WKW NK]

star [?] of the planets [n3% 3315 [?] 233] [?] and what the correction of every
star is [299 %3 5w onpen &1 m] [2] we shall set out [7x21]
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now the manner of the meeting of the two stars [2°2357 *3w nw»3s 128 Any]
[?] [?] and we shall take the ewo luminaries, Chamah [the Sun] and Levanah
[the Moon] [[132%1 mman mmxma "2 [nlpa], for [2] [*2 1]

the principal [?] [ 9p°y[?1] [?] as in the matter of the molados [mTomi Pay3]
and for the new moons [0°wn *wKR[?7]71], according to what [?] is written
[2305 [?1w 7 23] [?] there is [w7]

it has two aspects [m»na 2 1%]: [?] as the mean motion [*y¥nx7 T2mn3], and
[2] as [2] [ma171] [2] the true motion [>rnxi 72mm]; and if [?] the true molad
precedes it [nPnRa Tom MmnTp [?21] 0N

f. 33v — outer (right) margin band
f. 34r

[Margin: 7" — the folio numeral, in the outer (left) margin of the recto, in the
display size of the running header.]

F. 34R, LINES I—9 (HEAD BAND)

[2] ... 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/Jalos [m®[y/11nm %253 — 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 [mvpn 935 [7]
— 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 ny1n am 7213, Lo
opens M2[y/1nn] ... [?] to be [?] the circuit [?] ... and Shemesh, [?] and [?].
And now, the motion —

F. 34R, LINES 10—22 (MIDDLE BAND)

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, LINES 22—28 (FOOT BAND)

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 [?] ... lictle 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. 34V, BODY (LINES I-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
[2] ... 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
[2] ... another [?] of the sphere. And if it lights the half of it that is toward
[2] ... 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
[2] ... 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 [1"1y1] it goes round again and again, from molad to molad, as at the
first, every single month.

F. 34V — THE DRAWINGS

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.
* X (top, inside the apex circle, above the chord)
* wnw (top, inside the apex circle, below the chord)
* 7 (immediately above the small blue-bottomed circle on the inner circle)
* 7% (inside the central circle)
* 2 (right-hand extremity of the great circle)
* 1 (immediately below the lowest point of the great circle)
* 7 (left-hand extremity of the great circle) — [recte: 7] against this pass's
71 [?], which is superseded and preserved verbatim in the QA notes below.
A plain T 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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* 15392 ]Jwnw (running with the arc, upper-left of the great circle) — “the
sphere of Shemesh”, if the article sort is 71

* 1 5393 (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 i,
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.

* 2 (immediately above the apex circle)

* 1 (above the circle at the right-hand extremity of the great circle)

« wnw (above the first small circle on the horizontal line, at the far left)

* 17 (above the second small circle on the horizontal line)

* 9153 [?] 71357 (running with an arc in the lower left) — first and third
words read; the middle word, three or four sorts, NOT read

« 9391 [2] [A]nnn[?] (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. 3sr

[Margin: 2 — the folio numeral, in the outer (left) margin of the recto, at head
level, in the display size of the running header.]

F. 3SR, LINES I—5 (HEAD BAND)

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: 7] 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
[2] ... 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. 3SR, LINES 6—I5 (UPPER MIDDLE BAND)

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 —

E. 3SR, LINES 16—206 (LOWER MIDDLE BAND, RUNNING AROUND THE DRAWING)

— the earth, extending to the centre of her epicycle sphere [?], and it extends
[2] 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. 3SR, LINES 27—28 (FOOT BAND)

— 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 — THE DRAWING

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
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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
imel.

¥ 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).

* wnw (beside the left-hand blue circle on the great circle's upper arc)

* wnw (beside the middle, larger blue circle, on the vertical axis)

* wnw (beside the right-hand blue circle)

* 2 (the wheel-circle's left node)

* 7 (the wheel-circle's right node)

* 3 (immediately below the wheel-circle's lowest node)

* 7IX7 19 (on a radius running down and left from the central ring)

* wnw 5w X3 9391 (along the outside of the great circle's upper-left arc)

* 7R3 2a93[?]m135 (along the inside of the inner circle's lower arc)

* 27yn (right-hand end of the horizontal diameter, above the line)

« am[n/p] [2] (left-hand end of the horizontal diameter, above the line)

[Librarian note: 35]

f. 35v

E. 35V, LINES I—Q

Since [?] the motion of the menas of Levanah [the Moon] [m32571 nim — 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. 7

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. 35V, LINES 8§—22

[2] 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
[2] ... 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. 35V, LINES 22—28

for when the moon is at points [?] on her epicycle sphere, which is [?] ... alone
[2], 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 [?] [?] & 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

[2] —
f. 36r

[Margin: 12 — the folio numeral, in the outer (left) margin of the recto at head
level, in the display size of the running header.]

F. 36R, LINES I-8 (HEAD BAND)

— 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
[2] 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
[2] ... at the time of [?] Shemesh, which in every [?] ... the mean molad ...
and afterward it is displaced [?] from [?] the epicycle sphere by the motion of
[2] ... at the time of Shemesh, and it stands opposite [?] ... and afterward [?]
... [7] 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, LINES 8—22 (UPPER MIDDLE BAND)

— 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 [7] ... [?] and when it begins [?] to move a little [?] from point [letter: ?] to
point 3, and from point 2 to point [letter: 2] —inall ... [?] 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 2 to
point [letter: 7], 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, LINES 22—28 (FOOT BAND) — THE CLOSE OF CHAPTER 16 AND THE OPENING
or CHAPTER 17

[2] degrees [?] and parts.
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2w P2 — Chapter 17

I have already told you, in the chapter that came before, what the molad is
[2] ... [?] 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 [byn anx vyn] as far as her far edge [2] ... [?] a measure of half [?] the
sphere, and she will be [?] ... [?] like [?] ... [numeral: ?] ... [?] —
[Catchword: [[n/n]]*> — three sorts. Sort 2 is » (settled), sort 3 is * (settled —
a short floating tick, about a quarter of a body sort's linear size, not a 2 or p),
and sort 1 is narrowed to the roof-and-two-legs class, 1 or n, deliberately not
chosen. This pass's p/al2n] is superseded and preserved verbatim below. See

QA.]
f. 36v
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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
[2] ... [?] 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 eve
month ... [?] above, as in chapter [?] and chapter [?] ... [?] because Shemesh
... [?] of the eccentric sphere of Shemesh, when [?] the time of Shemesh ...
[2] all of them aligned [?] from Shemesh ... [?] in the latitude of [?] [numeral:
2] 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. 36V, LINES 8—22 (UPPER MIDDLE BAND)

— [?] 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
[2]. 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 [?] ...
[7] 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
[2] ... [?] for there is no dragon and no Teli at all [?], but only [?] — because
[2] ... [?] small spheres [?], the resembling and the [?] —

F. 36V, LINES 22—28 (FOOT BAND)

— 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: 12 — 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.]
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[2] 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 [?] ... [?] atall [?] ... 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, LINES 8-22 (MIDDLE BAND)

— [?] 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 [?] ...
[2] 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
[2], 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, LINES 22-28 (FOOT BAND)

— [?] 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 [&" =
o™X 2] that its shadow goes on growing shorter [?] and is cut off [?] ... as
faras [2] ... 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.
[?2] ... 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
[2], [?] ... Shemesh [?] shifts from the line toward the side of the [?] —
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— 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 [7], [?] 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. 37V, LINES 22-28 (FOOT BAND)

— [?] 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
[2] ... [?] 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: n% — 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, LINES I-8 (HEAD BAND)

[?] 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 [?] —

[2] south of the equinoctial line, and half the breadth of the shadow of the
earth [?] ... and half the breadth [?] ... [?] small [?] —

the equinoctial line, and [1&1/ 851 ?] 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 [7] ... [?] —

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 [?] ... [7]
[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 9o degrees to the writing.]

E. 38R, LINES 8-14 (MIDDLE BAND, WITH THE PLATE)

— half her body, which are the measure of 42 parts of half the breadth of the
shadow, and [7"] 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.
* 183 (above the upper converging line, right of centre): “north”
* oM7 (below the lower converging line, right of centre): “south”
* 1> [¥1]wnwn M (inside the large right-hand circle, on the central line):
“the globe of the body[?] of Shemesh”
* wnwi MR NA7Pw (in two lines, between the converging lines, right of the
middle circle): “the flame of the light of Shemesh”
* pxa 17 (inside the middle circle, on the central line): “the globe of the
earth”
n (inside the upper half-blue circle at the left end of the cone): “moon”
n (below the lower half-blue circle at the left end of the cone): "moon”
*5nm 231 (in the cone, left of the middle circle): ”the Tail of the Teli”
[2] y7%71 (in the cone, below and left of the middle circle): last word “the
earth”; the four or five sorts before it are not read
* X (in the cone, below the preceding label, after a small mark): “and the
light”
— A;gld 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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[2] ... 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 — ([/¥]ypnw) — 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 inall [] ...
and the body of the sun is larger —

F. 38R, LINES 15-20 (FOOT BAND)

— than the globe of the earth by 166 times [1"op]; 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

F. 38V, LINES 1-8

And in the third [?] [A[y7][?]2[2/2]1 — A the side's opening word is NOT
settled, and the rendering "Levanah” here is WITHDRAWN: it rested on
ma»2y, which is REFUSED at sort 4 on an in-word control. f13%21 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: 3/7 — 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 —

[2] ... 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. 38V, LINES 9-22

parts, and they are called 12 digits, although the diameter [?] —

[2] ... 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 [?] —

[2] ... [?] 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 —

[2] 84[2] 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. 38V, LINES 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 [3" / a™:
?] degrees and [8"> / ¥™: ?] 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. 30r

[Margin: " — 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. 3R, LINES I-8 (HEAD BAND)

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
[2] 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 —

Ls. 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. 3OR, LINES 9-22

Lo. ... and a further 42 minutes besides, which lie between the point of the
Tail of the Teli and [?] — in all, s6.

Lio. ... minutes, which is twice [?]; and she is found standing in eclipse
until she has moved a measure of 24 [?].

Lir. ... which is twice [?], so that she comes out entirely from within the
shadow. And behold, the measure of the hour of the place —

Lr2. 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 —

Li3. 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 [?] —

Lis. ... [?] 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 —

Li8. the eclipse; and she moves toward [?], since when ... the motions of
Shemesh, and she [?] —

L1g. 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. 3R, LINES 23-28 (FOOT BAND)

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 —

L2s. [?] ... 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 [?]

168



E. 30V

f. 39v

F. 30V, LINES I-8 (HEAD BAND)

L1. As stated above. And we have already written [?] ... from the [?] to the
Sages, of blessed memory [2"1], in order to know the measure of what is eclipsed

L2. in eclipse; see there [9"y1]. 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 —

Ls. [?] 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 —

Ly. entirely, from the eastern and the western diameter of [?] ... although
there will be an eclipse —

L8. [?] ... the eclipse [?] ... [?] of a city [?] —

F. 39V, LINES 9-T4 (CLOSE OF THE CHAPTER)

Lg. the Moon has not risen above the eastern horizon [?] ... and the [?] of
theirs [?] far, and not [?] —

Lr1o. hours; at the outset, the measure of [?] ... [?] as stated above; and [?]
also [?] upward, for at the time of the [?] —

Lir. it is not a true eclipse of the Moon, since Shemesh is not [?] ... so too
[?] the globe of the earth [?] —

Li2. between them is completed at the time of the [?], the molad, and not
[2] ... although she is [?] and in [?] ... [?] —

Li13. the inhabitants of the earth below, half a globe, and [?] ... the upper
[2], for according to Shemesh she does receive light from —

Li4. 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. :

' PB

Lis. 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 [?] —

Li8. 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. 30V, LINES 23-28 (FOOT BAND)

L23. it is 166 times greater than the globe of the earth [1op]; 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 —

L2s. 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 [?] ...
[2] that until now a small globe, the size of the [?]

f. q4or

[Margin: m — a single sort at the outer (left) end of the head margin, in the
running header's display size.]

F. 40R, LINES I-7 (HEAD BAND, FULL MEASURE)

Lr. ... the whole body of Shemesh [the Sun] ... and it has already been [?] that
every single sphere is divided —

La. ... [?] degrees, so that the degrees of the great sphere are larger than the
degrees [7] —

L3. ... the degrees of the small sphere, which we wrote [?] ... [?] —

L4. ... all the spheres, which stand one inside another, and [?] —

Ls. 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. 4OR, LINES 8-15 (RUNNING AROUND THE fIGURE; SHORT MEASURE)

L8. Although the body of Shemesh is greater than the body of the moon [?] —
Lo. ... [?], as mentioned above, the measure of [numeral: ?] [?] their
measure, according to [?] —
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Lio. the parts of its own sphere are a measure of 28 parts and 23 —

Lit. seconds approximately; and in this respect the body of Shemesh —

Li2. and the moon [?]; and [?] the body of Shemesh is —

Li3. 31 parts approximately, of the parts of its known sphere; and likewise
[2] —

Li4. ... it was [?] [numeral: ?] parts approximately, of the parts of its sphere

Lis. and it is found that although the parts of Shemesh are greater —

F. 40R, LINES 16-21 (SHORT MEASURE, THEN FULL MEASURE RESUMES)

L16. than the parts of [?], nevertheless they are equal, as [?] —
Li7. ... [?] —
Li8. all the spheres we have mentioned; and as stated in [?] ... eclipse —
Lig. just as the eclipse of [?] occurs at the time of [?] —
L2o. ... [?] that they be [?] —

L21. one [?] and the other [?], or the reverse; so too in the eclipse of [?] —

F. 40R, LINES 22-28 (FULL MEASURE>

L22. beneath her at point 8, 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:

* Alarge 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. 1
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 — figl_p2, figl p3,
figl p5, figl 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. g4ov

F. 40V, LINES 1-9

Li. [?] 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 [?] —
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Ls. ... [?] 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 —

Lo. ... [?] and the measure of those degrees, as [?] ... how much length
and how much breadth has risen from the [?] equinoctial line, the diurnal —

F. 40V, LINES 10-22

Lio. ... [?] standing [?] the globe [?] where they meet [?] —

L. And this is the explanation of their difference: behold, the province [?]
... and it has neither length nor breadth, as stated above [?], since the two —

Li2. 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 —

Li4. Shemesh, and when [?] ... together, opposite [?] from Shemesh, and it
does not reach [?] —

Lis. 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 —

Lig. 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 —

L2o0. 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 s
when she is 6 degrees distant from the Head of the Teli, or —

F. 40V, LINES 23-28

L23. ... Shemesh; and therefore the measure of the distance of her inclination
[2] ... 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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L2s. 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. q41r
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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. [2] ... [?] her [?] and [?] from the [?] mentioned [137/]; 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 —

Ls. — in the [?] of the degrees, inclining away from Shemesh toward its
north[?] — because Shemesh does not incline at all from its [?] equal circle.

F. 4IR, LINES §—I5

Ls (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 [1"9y], the distance being very great, so the upper to the
lower, as stated above [2"13]; for [?] in sphere [numeral: ?], and this in sphere —

L8. — [numeral: ?]. Behold, if the place where it stands is [?] ... according
to her [?]; the [?] mentioned [1377/], [?] and not —

Lo. — the [?] of Shemesh [?] ... when the sense is strong, like the appearance
of [?] that has breadth toward the [?] side, and [?] star [?].

Lio. And even if it is beneath Shemesh it diminishes, since there is a great
distance between them; and behold the [?] — the distance stands —

L. — [?] 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 [1"2y] it distances her from beneath it, and
[?] — inclining a little toward the south; and if the degrees[?] toward —
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Lis. — the south, [?] the whole, when [?] as mentioned [135/], [?] ... [?]
when the degrees[?] which have [?], for [?] —

F. 4IR, LINES I§—25

Lis (continued). — [?] diminishes [?]. Behold, [?] when the degrees which
have [?], for [?] —

L16. — that [?] that degree [?], the point [p31/], when [?] ... aligned, she
being beneath Shemesh at the time of the —

Lr7. — [?]. 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
[1ov]; all [?] the [?] the places. From this, to fix the time of the eclipse that will
fall in every —

Lig. — each and every degree, each one according to the measure of the
variation of the [?] ... the [?] fitting[?], as mentioned [135’]; and the near [?]
the diminution[?] of the stars —

L20. — as stated above [2"10]; for by means of ["y] 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 [?] ...
[2] there is the principal inhabited region. And behold [?] —

L23. — the breadth of the first clime, as stated above [%"13] [?]. And behold,
[2] degrees [?] that in all the [?] of the horizons mentioned [137], [?] —

L24. — [?] of the breadth are southern, since in all the [?] of the year
Shemesh is southern to them, to all —

L2s. — like the rest of the degrees, when the height of [?] the small is [?]
less than 24 degrees, where Shemesh —

F. 4IR, LINES 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 [y°pa]. 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 [mp®], [?] the [?] — one must make the [?]:
the correction [1p°ni] opposite to the correction made in the degrees.

f. 41v
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L1 [?] — 24 degrees, and up to degree [numeral: 2] [?] ... [?] 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 [?] 91 has already made
a table [m®] of the variation of the [?] —

L4. — [?] for the [?] of Jerusalem[?] [?] ... as [?]. And behold, it has been
explained [n] that in every [?] the breadth —

Ls. — from 24 up to degree [numeral: ?] [?] the fixed [?] like the breadth
[2] ... is always [?]; behold, [?] southern, [?] the breadth -

L6. — [?] that it is not possible for her to have a breadth small[?] [2] ... [?]
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 breadch 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. 4IV, LINES 8§—22

L8 (continued). — [?] — for the variation of the [?] —

Lg. — will be small; and since, if it be great, [?] the sense [?] ... the eclipse
[?] will not be beneath Shemesh —

Lio. — very much, and there will be no eclipse [mp% > X71]. And if she is
distant [?] ... from the head [?] or from its tail, [?] that it will be the opposite
of —

Lit. — the [?] mentioned [137/], and that the variation of the breadth be
somewhat great [?] ... for when she is distant from the Head or the Tail, as
stated above [5"15] —

Li2. — 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 [531]
[2] ... the eclipse is seen, and so forth [197]. And if the variation of the [?] be
small —

Li4. — and her breadth will always [w%/] be great, so that the variation of
the [2] ... [?] her toward the south, there will be a slight approach —

Lis. — 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 [137/],
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 [2"1], 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 [F3p°n7] from
Shemesh —

L1g. — 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
[2] ... [?] 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 [2°p7] and [numeral: ?] seconds

[nr1w], and they are [?] ... [?] parts, according to [?] Shemesh; and it was as
stated above [5"13]. And behold —

F. 4IV, LINES 22—28

L22 (continued). — [?] parts, according to[?] Shemesh; and it was as stated
above [%"313]. 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 [/] —

L2s. — degrees and [numeral: ?] chalakim and [numeral: ?] [?], [?] for
when [?] ... [?] a northern breadth, as stated above [9"12], 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. 41V — THE MARGINAL GLOSS (RECORDED, NOT READ)

[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
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L. [?] will be [?] the distance more than [?] degrees, and [?] ... [?] the
measure[?] [?] more [?] will be [?] —

L2. — and we have already explained [17%°2 7237] that in [?] the [?] of the
variation of the [?] [ m%n...] is only up to [numeral: ?] [?], and no more —
L3. — [?] there remains more [?] [?] and [?] seconds [nvaw], and [?] —

L4. — the eclipse [mp?] of [?], since the [?] of the distance is [?] ... not [?]
Ls. — [?] Shemesh; therefore, if the variation of the [?] [79%n...] be
small[?] at all, and [?] ... there will be an eclipse[?] —
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Ls (continued). — and also [aa1] [?] the breadth[?] be small, there will be an
eclipse[?] —

L6. — [?] that now it is necessary [77%] that we [?] ... the [?] of the smallest
distance of them all [091322w Jop 9 prnn]. And behold, when —

L7. — Shemesh [?] ... they are near[?] [?] the inhabitants of [»2wv] [?] [?]
small[?], and the variation of the [?] [7 q¥m...] —

L8. — [?] ... [numeral: ?] minutes [0°P7] only [72%3]; and since [?] the
variation of the [?] —

Lo. — [?] ... [numeral: ?] minutes [2°p7] and [numeral: ?] seconds [nviw]
of Chamabh [the Sun]. -

Lio. [?] Shemesh [?] ... and there remain [*xw"1] [numeral: ?] minutes
[o°p7] and [numeral: ?] seconds [nvaw], and [?] ... as we have done [wyw 1]

Lit. — [?] the breadth [2amn] [?] ... [?] that the breadth —

Li2. — the head of [?] [7 wxn...], or beneath it, [numeral: ?] degrees and
[numeral: ?] minutes [2°p7]; and [?] —

L13. — [?] and [numeral: ?] [?] of breadth[?]; and [?] — this is the rule
[55am 1] —

Lig. — [?] the variation of the [?] [ a%°n...], since[?] all of them do not
exceed [172y° X5] more —

Lis. — [?] minutes [@°p7] and [numeral: ?] seconds [nvaw], which are
[numeral: ?] degrees[?] [?] parts [pon] [2] —
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L16. — the distance [numeral: ?] degrees and [numeral: ?] minutes [2p7]. - The
rule that emerges [121y71 9957] is that [?] ... the eclipse [mp®n] for Jerusalem|[?]
[?] is [?] —

L17. — the luminaries[?] [mmxnn] are distant[?] from [?] [numeral: ?]
degrees [numeral: ?] minutes [2°p7], up to [?] ... measure[?], [numeral: ?] [?]
around[?] the tail of the Teli[?], or from —

Li8. — [numeral: ?] ... up to [numeral: ?] degrees [numeral: ?] minutes
[op7] [2] ... around[?] the head of the Teli[?]; and [?] the small ones are
[numeral: ?] degrees —

L1g. — [numeral: ?] minutes [0°p7], and likewise[?] [numeral: ?] degrees,
[numeral: ?] degrees [numeral: ?] minutes [2°p7]; and [?] ... the southern ones
[0»m1777] are [numeral: ?] [numeral: ?] [numeral: ?] -

L20. And if you wish [%3n ox1] to give [?] the eclipse [mp2] of every [?]
— horizon [pa] and horizon, from the rest of the [?] [?] —

L21. — [?] from [numeral: ?] degrees, where[?] [?] ... small[?]; when
Shemesh is there she passes[?] over their heads [owx], and up to —
L22. — [numeral: ?] degrees, which is the principal inhabited region

[212°71 9p7y], as stated above [2"13]; for [2] ... the places [mmpnn], and further[?]
according to[?] the variation of the [?] [1 mn...] of the breadth[?] —
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L23. — [?] always [0%19%] [?], since [*8%/] Shemesh will always be [?] ... to
them throughout the year[?]; and to know[?] [?] the eclipse [mp%n] of —

L24. — every single horizon [ppw1 pox] of them [?] ... this. - Behold, [?]
... already [123] [?] composed [12°n] [name: ?], of blessed memory [5"1], on —

L2s. — Jerusalem[?] a table [m%] of the variation of the [?] [ m%n...]; and
behold, from [?] you can know [nyT> 2] the rest of the variations of the [?]
for every horizon[?] —

L26. — [?] Behold, if [?] ... or a horizon [pax] less than the latitude [2mn]
of Jerusalem[?], which is [numeral: ?] degrees, [?] —

F. 42R, LINES 26—28

L26 (continued). — less than the latitude [amm] of Jerusalem[?], which is
[numeral: ?] degrees, then[?] —

L27. — for each and every degree [oym moyn 235] [?] ... more[?] than the
measure[?] of the variation of the breadth[?] of the [?] of Jerusalem[?], in all[?]
the [numeral: ?] —

L28. — degrees; and if [?] your horizon [1p2%] be more than the latitude
[amm] of Jerusalem[?], you shall do[?] the opposite[?] [?] [?] —

F. 42R — OUTER (LEFT) MARGIN: THE GLOSS

[Marginal note: an eleven-line gloss in a second, thinner, greyer hand stands
in the outer margin of this recto, beside body lines Lr7—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]
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Li. [numeral: ?] for every degree [A%yn ©35], and [?] ... upon the measure of
the breadth of the [?] ... of Jerusalem[?]. And behold, this I have written[?]
[>mana] - it is that [?] —

L2. — the variations[?] of the breadth of the [?] [mamm g>n...] of
Jerusalem[?] will be from [numeral: ?] minutes [2°p7] up to [numeral: ?]
minutes; and [?] ... if they be degrees, and up to [numeral: 7] —

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[?] [7] ...
behold, in[?] Jerusalem[?], which is [numeral: ?] degrees, when Shemesh is [?]

Ls. — they were all[?] the variation of the [?] [7 m%°n...] up to midday[?],
which are [?] ... [numeral: ?] hours [myw] and [numeral: ?] minutes [2°p7];
they were [numeral: ?] minutes, the variation of the breadth [amn g7%°n] —
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L6. — and in every horizon [pox] [2] ... 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 [am1 79%°n] [numeral: ?] minutes [2°p7],
since we add[?] for every degree — a degree and a half[?], [?] only[?], since
the minutes[?] are degrees[?] and up to [numeral: ?], as stated above [»"13] —

L8. — and now[?] you can make [mwy® 31n] for all the horizons [o°paxi]
as the breadth[?] [?] ... the distance[?], do not be so concerned [3"> winn x%],
for [?] —

Lo. — only[?] that it hold [numeral: ?] by the reckoning [pawn3] - and [?]
for [?] ... to be the variation of the breadth [am §7%°n] more than [numeral: ?]
minutes [0°P7] in any other place [nx opn Y33] —
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Lo (continued). — [?] ... to be the variation of the breadth [armm 37%°n] more
than [numeral: ?] minutes [0°p7] in any other place [opn 523] [?] —

Lro. — [?] ... this: how you are to find[?] or bring out[?] the [?] for every

Lir. — degree, or for every [numeral: ?] degrees, as stated above [2"13]. And
if you seek [wpan ox1] the variation [q°nn] —

Li2. —[?] ... more[?] [?] where there is [?] ... when Shemesh is there, as
at first[?], and you take[?] how many minutes [p7/] the variation —

Li3. — [?] ... and [numeral: ?] seconds[?] [@»w / nvaw], which are [?]
halves[?] according to[?] ["ny] Shemesh; and it is —

Li4. — [?] ... and there comes out for it[?] how many degrees and minutes
[o°p7] of the limit[?], from the limit [pn] —

Lis. —[?] ... and they themselves are [?] the limit of the distance [pran pr],
the small ones [@avpn] —

L16. — [?] ... which there is in every horizon [pwn 31], the [?]; and it is
when Shemesh —

Li7. — [?] ... from [numeral: ?] minutes [2°p7] and [numeral: ?] seconds|[?]
of halves[?] according to[?] ["ay] —

Li8. — [?] ... the one required[?] [na»nnnn], and there comes out for it[?]
how many degrees and minutes, from —

Lig. — [?] ... which it enters into[?], and they themselves are [?] the limit
of the distance [prmn pn] —

L20. — [?] ... as we have done [2wwyw m>] for the city of Jerusalem[?]
[0 y7], as stated above [2"15]; and if they are —

L2r. — [?] ... in all the horizons [@°paI8i 733], as mentioned[?] [112/], [?]
and up to [?] degrees[?] [?]; they are from the —

L22. —[?] ... it is possible that there is an eclipse [mp%] for every place
[opn]; and behold[?], not —
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L22 (continued). — [?] ... it is possible that there is an eclipse [mp?] for every
place [mpn]; and behold[?], not —

L23. — there is [?] an eclipse [mp5] [?] ... horizon [pR] of them : And
behold, what emerges from all the above [2"31 3n yn] is that there is [7] ...
that there is in it —

L24. — the opposite [187%]; and there is one that will be as in length[?]
[7mx5] and as in breadth [amm31], and [?] ... [?] —

L2s. —[?] ... because of the greatness of their [?] and their height[?] [omax],
no variation [m%°n] falls upon them —

L26. — [?] upon them the variation of the [?] [ m%n...], and it begins to
make an impression[?] [ow1 mwy® Pnn] —

L27. — [?] ... than the rest of the lower ones[?] [>nnnna]; and when they
are at the zenith[?] [p13] of its distance[?] —

L28. — [?] [numeral: ?] minutes [2°p7]; and it was[?] [?] the variation of
the [?] [7 qon...] is great[?] —

verbatim below. Two sorts, 3 + i1 (roof, right leg, detached left leg). The
external check against f. 43r's first word has now been RUN and it passes: f.
43t opens 713. See QA.]
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Lr. — thus ... it rises[?] [[77¥n], because she is nearer[?] [mamp 2n xomw *05]
[?] ... and behold [m3m] [?] the variation of the [?] [mm g&on[2]n] [2] —

L2. — [?] ... the horizon [po]; when she is [anwa] [2] ... the apogee of
her distance [Apmn o1] in the eccentric sphere [xxv7 53%33], and if[?] [o87] as
the apogee of her distance [Apnm om3] —

L3. — in the sphere of her epicycle [nopn 93%33] [?] the variation of the [?]
[7n > n[2]]a] [?] [numeral: ?] ... and when she is [Pnws1] as the apogee of
her distance [pnm 0113] from the sphere[?] [2a53] —

L4. — the eccentric [x¥v71], and when the apogee of her distance falls[?]
[Aprm om 9enwan], the near one [31pr], in the sphere of her epicycle
[mnopn ©a53a] [?] the variation of the [?] [mm a2on[2]ln] [2] ... [numeral: ?]
degree[s][?] [oyn] —
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Ls. — [numeral: ?] [?] and upon[?] [5¥1] the minutes[?] [0°p77] [?]; and when
she is [;Pinws1] [2] when the apogee of her distance falls[?] [Aprm om Panws],
the near one [21pA] [?] and like[?] from the eccentric sphere [x2v7 5393 1]
and from[?] the sphere of her epicycle [anspn a53] —

L6. — [7] ... [numeral: ?] degree[s] [%yn] [numeral: ?] and [numeral:
2] minutes[?] [0°p7], and further[?], because always [0%1% »3] [?] ... [?] the



E. 43R

eclipses[?] [mp%n]; Levanah [the Moon] stands [7123%7 nmy] at the far distance
[P prnma] —

L7. — [?] as the apogee of her distance [pnm o13] from the eccentric sphere
[xxv7 2352 1], and to the whole reckoning][?] [12wn 55%] of the sphere of her
epicycle [nopa 2393]; it will be [°7°] according to what will be explained|?]
[Axanw fnooo] [7] —

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 [pwxan www >7y] [2] [?] —
[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]

Lg. — This is [x°n nx1] the introductions[?] [mmpa] [2] ... [2] from the
figure[?] [mmmnn] [2] it recedes[?] [pmn] and it draws near[?] [29pm] [?] ... of
[ow] —

Lo (cold read — the title of the SECOND work, supersedes the unresolved
reading in Lo above, which is preserved verbatim). — This is [x*71 nxt] the
Introduction to Mevo She'arim [pr[[7/2]loyw 1 nm] [2] ... [?] —

Lio. — [a SHORT line: two words only, each carrying a mark above it;
neither resolved — see the QA note] —

Lir. — [Gold display word: =] — Said [?] the young/humble one[?]
[yxr] [?] [a two-word personal name — reported by sorts in the QA note
below and NOT completed] [?] ... [?] I wished[?] [*n*27] to composel[?]
[12n5] ¢his[?] key[?] [1 mnon] and to illuminate[?] [xA21] —

L1t (cold read, CONFIRMED on the leaf — SUPERSEDES the withheld
name in Lir above, which is preserved verbatim). — [Gilt display word: =mx]
— Said [7nx] the humble one [n[[]]7°y] Chaim [2*°n] Vital [5v" — FOUR sorts
on this leaf, ¥*-1-%, settled at 7.8x and 15%; there is NO & between the third sort
and the 7. The five-sort census 2xv™ is superseded — see QA. A This is a claim
about this leaf's spelling of the name, not about how the edition should style it
in English] [2] ... [?] —

Li2. — [?] ... [?] which I received[?] [’n>2pw] [?] the man of God[?]
[oorbxit wor], the Rabbi[?] [297] [2] —

L13. —and gaon[?] []mm], lamp of Israel [P =1], [an honoriﬁc—plus—
name chain carrying two gershayim groups — reported by sorts in the QA
note below and NOT completed], of blessed memory [A"1%1] —

Lig. — [?] ... as [wxo] [?] ... [?] you will be able[?] [951n] [?] and to
take[?] [nmpH1] —
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Li4. — from Etz Chaim[?] [gnn pyn], as[?] [awxa] [7] ... of the [5w] the in-
troductions[?] [mmpn] [2] ... [?] the form[?] [mmmn] [?] of blessed memory|[?]
[mmebr] [2] —

Lis. — the wonders[?] [mx%m1] [?] ... to testify[?] [m7y%] [?] which they
wrote[?] [12now], which in every generation [ 17 Y23w] —

L16. — we have heard[?] [uynw]; and so today [or71 191] He has bared|[?]
[awn] the arm off?] [y11] His holiness [w7p], and He sent us [11% nbw»] —

Li7. — [?] ... of blessed memory[?] [2"1] in his generation[?] [v7a] [7] ...
and rabbi[?] [22m] [?] of blessed memory[?] [7"7%1], and He will be glorified[?]
[TRnm] —

Li8. — [?] ... acity [1¥] great [171737] to God[?] [o79K5] of[?] sages
[oomon bw] —

Lig. — years[?] [oaw] before[?] [omp] [2] ... the form[?] [mamn] [2] of
blessed memory[?] [A"A%1]; and he [xm] [?] —

L2o. — [?] this [nxm] [2] ... according to [02] [?] ... [?] —

L2r. — [?] ... and also[?] [om] there [ow] [?] ... according to[?] [2"y] [?] —

L22. —[?] ... to the one who[?] ["wx%] in his hand[?] [11°2], because thus[?]
[12 0] [?] —

L23. — [?] ancient[?] [@p>ny] [?] ... for his garment[?] [w125%], and [nx1]
[?] —

L24. — [?] the introductions[?] [nwTpr], true[?] [nArnmx] motions[?]
[myun] [2] ... which they handed down to us[?] [1% Tonw] —

L25. — [read from row 4, where it stands clear] —

[Aramaic: v1p1 Py[?] ®mw m[?] pma[?] — £ 43r Liy. Four groups in
Aramaic rather than Hebrew, standing inside a Hebrew sentence: 7y (three
sorts), a five-sort group of the &l (rd shape, n (two Sorts, secure), a four- or
five-sort group ending in X, and n°ma (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, LINES 2§—27, AND THE LEAF FOOT

L2s. — [?] ... to keep alive[?] [nrna2] [2] ... upon [5y] [7] ... [?] were
revealed[?] [¥2an1] [?] of blessed memory[?] [21] [2] —

L26. — [?] ... from him[?] [yman] [2] ... [?] like the men of our generation
[a17 *waxs], wise [@'non] in their own judgment[?] [onyTa] —

L27. — and they sought[?] [wpan] [?] ... so that not [»n%3%] [?] ..., for
there is a God[?] [om2x w» »0] [7] ... and they said[?] [vmx1] [?] out of their
zeal[?] [onxapn] [2] ... hear[?] [wwmw] —
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F. 43V, LINES I-8

L1. — His greatness [1n2173] and His wonders [»mx%an] [?] ... [?] in holiness[?]
[w1pa] [7] ... the holy ones[?] [owpn] [2] —

L2. —[?] ... it/they [?] ... [?] and His wonders [¥mxan], to the one
whom[?] [Mwx?] the eye has seen[?] [ 7¥], and not [¥] [?] —

L3. — [?] ... [?] which was[?] [mron] [?] number[?] [voon] [?] ... the
holy[?] [wrwpn], for[?] [>a] [7] —

Lg. —[?] ... [?] and in all the earth [yax7 %521] [?] motions[?] [myan] [?]
... in the Talmud[?] [1m%n3] [?] in motions[?] [myuna] [?] to set upon each
and every thing[?] [1271 727 %3 %y owb] —

Ls. — [?] ... when there is no [pXw3] man [a78] [?] ... who knows [y77]
in the work of[?] [mwyma] [7] ... [numeral: ¥] [?] against[?] [1313] [numeral:
V] the days of the Work[?] [Awynn ], and afterward[?] [anx1] —

L6. — how many aspects[?] [o°10 ma3]; and Levanah [the Moon] [m125m1] [?]
... [7] the day of Shabbos[?] [mawn ov], and he will be [7m] one who knows
[37r] [?] the introductions[?] [mmpn] —

L7. — [?] the judgment of[?] [vown] her [mx] [?] ... according to[?] [2"y]
[2] ... the Work[?] [mwynn] of the Chariot[?] [[1257%], and how many[?] [m1]
[2] ... which every[?] [932w] morning[?] [1p1a] —

L8. — [?] ... and in the Work of Creation[?] [n*wx92 mwyna] and in the
Work of[?] [mwyna1] [2] ... [2] with one voice[?] [Tnx Ppa] [2] —

F. 43V, LINES 9—22

Lg. — [?] we have heard[?] [aynw] [2] ... from [1n] the ancients[?] [22avTpi]
[2] —

Lio. — [?] ... [?] like[?] [mo] [a personal name of four or five sorts
followed by a gershayim honorific — reported in the QA note below and NOT
completed] [?] —

L. — [?] ... [an Aramaic-looking cluster, unresolved — see the QA note]
[?] and so[?] [12] [?] —

Li2. — [?] ... [a second Aramaic-looking cluster, unresolved] [?] ... which
was revealed[?] [noanw] [?] —

L13. — the Hebrews[?] [omaya] [2] ... [?] through ruach hakodesh[?]
[w1prn mA] [?] each and every thing [1371 727 %3] in its truth[?] [nnmx 5y] —

Lig. — [?] ... and he[?] was one who knew [y77] in the depth of[?] [prya]
hidden things[?] [mmyn]; there is [w] [?] ... and the like [m] [7] —

Lis. — [?2] he knew [y17] every kind of wisdom [mman 21 %3] in precise
detail[?] [p17p7a] [7] ... [7] times[?] [o°mys] [?] and the speech of[?] [nmun]
[2] —

L16. — for indeed[?] [1o% »2] [?] ... like a flame of fire[?] [wx nambws] [?]
... [?] he was [1] one who knew [y77] in all [523] —
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L17. — the angels[?] [0°2x%n7], and he was [[°m] one who mentioned [172m]
[?] ... the [?] [on[[n/a]leea] [2] —

Li8. — [2] ... and in every[?] [2om] [?] ... and thus[?] [137] [?] all [%3] [?] —

Lig. — they saw[?] [%1], and not [¥%1] a stranger[?] [1]; moreover[?] he
was [11] one who knew [¥71°] in natural science[?] [yawvn nmoma] [?] —

L20. —[?] ... in the spheres[?] / in the transmigrations[?] [023732 / o75>13%32
— not decided; see the QA note] [?] ... [?] until [7¥] that[?] [»2] [?] ... [?] the
coming of our Messiah[?] [amwn nxva], and for ever[?] [0%w™] [2] —

L2r. — [?] ... and in the depth[?] [pny] [2] far off[?] [pwmn] [7] ... and he
was [m)] [?] —

L22. — [?] ... [?] which he thought[?] [awnw] [?] ... and his study[?]
was[?] [v1mbn ] [2] the verse[?] [proan] of[?] [Pw] [2] —

F. 43V, LINES 22—28, AND THE LEAF FOOT

L22. — [?] his soul[?] ["nmw1], and he would call out[?] [x71p m] [?] in the
standing[?] [n%yma] of the man [0, the merits[?] [nrora] [2] ... and the
luminaries[?] [mmxnm] [?] ... and the transgressions[?] [m™aym]; and he
would give them [0 11 m] —

L23. — a tikkun [pp°n] for each one [nx 93%] according to [*23] [?] his
soul[?] [\nmwaw], and they would come[?] [oxa »m] [2] ... from the places[?]
[mmpnn] [2] ... [2] the tikkun of their souls[?] [onmws 1pon] —

L24. — [?] and he would give them [om% 11 7] yichudim[?] [om] for
each and every one [®1 "% 55%/], according to[?] [*83] [?] ... kavvanos[?] [mm3]
particular[?] [n17m1] to him [¥9] and to the root of[?] [@m™] his soul [nnw]
which grasps[?] [nmxa] —

L2s. — [?] according to the root[?] [w ] of nefesh or ruach and neshamah
[mwn mn  we1] of the righteous[?] [o°p>1271 5w] [2] ... and he was [m] one
who knew [y77], and he would recognize[?] [1>w] [?] with[?] [oy] [?] —

L26. — [?] ... a good spirit or an evil spirit[?] [¥7 17w 210 M), and he was
[m] [2] ... those raised up[?] [@wn] them[?] [amx] [?] kavvanos [mam3]
particular[?] [n17mPn] to that one[?] [1mxb] —

L27. — the spirit [m7]; and he would rouse [ myn °m] the soul of the
man [0787 nnwi] while he was still[?] [vmwya] alive ['n] [?] ... and he would
bring it[?] [mam)] to himself[?] [1%2x] and speak[?] with it [y 737m]; and
he would also[?] [3"x mm)] reprove[?] [mPom] —

L28. — or the soul of the departed[?] [owe3n 5w mawa ] [2] ... [?] and he
would speak with them [oany 72 mm] all he wished[?] [vsan %3], and they
would [vm] disclose[?] [o*®an] —

f. 44r

[Margin: 71 — the scribe's ink foliation, standing alone near the outer end of
the running-header line]
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Lr. —[?] ... words of Torah[?] [mmn »27] [?] ... and it was[?] [[m] [?] ... at
the time of[?] [nywa] [2] ... from [1] [2] ... [?] —

L2. —[?] ... [?] and it will be[?] [[°n"] more[?] [Anv] [2] ... [?] —

L3. —[?] ... in the heavens [@»wa] and in the earth[?] [yax21], and so tool[?]
=] [?] ... [?]] —

L4. —[?] ... aname of five sorts 1712 2 & [?] ... [?] is revealed[?] [[%ann] to
him[?] [v5&], and this [ knew[?] [>ny7 ] from him[?] [ann] [?] —

F. 44R, LINES $5—I4

Ls. — [?] ... [an honorific abbreviation with gershayim, not resolved] [?] it
was not withheld[?] [yan: 85] [?] ... from the truth of[?] [nnnxn] —

L6. — [?] ... [an honorific 1] and there is revealed[?] [banm] [?] [the
same five sorts 171> X — see the QA note above] [an honorific 1], and behold
[mam] [?] —

L7. —[?] ... as the composition of[?] [m2n3] ¢his[?] [7r]; all [%3] [2] ... [?]
that they[?] [omw] — [a line-filler stroke]

L8. — [?] ... intellect[?] [%5w] and [?] by way of[?] [y/] the appearance
of[?] [nyoam] [2] ... [?] —

Lo. — [?] ... which I received[?] [’n®2°pw] from [?] [an honorific A"mb1];
they will not suffice [p*0o° X7], all[?] [%5] — [a line-filler stroke]

Lio. — [?] ... to the voice of[?] [#%%] [?] ... which I wrote [>nana 9wx] to
instruct them[?] [amminb] —

Lit. — [?] ... the sage[?] [oom1] from one[?] [Tnxn] [?] ... [?] to write
[23n55] and [?] —

Liz. — [?] ... and derush[?] [w1m] — there are set in them[?] premises
[mm1pn] and rules [07591] differing[?] one from another [ ir ooaw] [7] —

Li3. — [?] ... to conceal [1nor%] the derushim [2°@17A] and to join to-
gether[?] [1an™] the premises [mmTpnn] —

Lig. — [?] ... premise by premise[?] [mpm mntpa] [7] in order [170 5y]
[?] ... [an abbreviation of three sorts with gershayim, not resolved] because[?]

[53] —
F. 44R, LINES I5—24
Lis. — Like this[?] [772] it will be easy [%p1 7] for the student [1yn?] to find
in them[?] [oxxnb oma] [2] ... [?] —

L16. — because there are[?] [w*w *85] in the derushim [wmTa] [7] ...
many[?] [0°27] [?] which[?] ["ox] [?] —

Li7. — [?] ... and to seal[?] [mwnn®] [2] ... I had no time [jnr *5 n &%] [?]
2] —

L18. — [?] ... in these derushim[?] [bx owta] [2] ... [?] —

Lig. — [?] the sage knew[?] [2om71 y7°] to go deep into them [oma prryas]

[e] ... [?] —

186



E. 44V

L20. — [?] ... but only to add or to take away[?] [y mpow> ’ox] [7] ...
[?] —

L2t — [?] ... greater[?] [7713] than doing[?] [mwyn] [?] ... as the premises
of[?] [mmpna] the enquirer[?] [7pw], and as is mentioned[?] [r2v] [?] —

L22. — [?] ... the enquirer[?] [P, a premise[?] [apn] [2] —

L23. —[?] ... lips of falsehood[?] [vpw *naw] [?] ... [?] and so forth [12v] —

L24. — [?] ... neither to add nor to take away [y173% X5 o> 5] [?]

L=

F. 44R, LINES 2§—27 — THE END OF THE TEXT

L2s. — As I heard [>nynw 7wx>] from the mouth of [*&1] [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[?] [5pn?] for
the student [y 5y] in this composition[?] [ M2ma], and ¢his[?] [am] [?]
... [?] [an honorific abbreviation of four sorts with gershayim] may His name
be blessed[?] [ww T1an°] :

L27. — [a short CENTRED line] [?] ... [a five- or six-sort closing word
flanked by colon marks — reported in the QA note below and NOT 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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