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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)
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A NOTE ON THE WORK

The earliest surviving Hebrew treatise on the astrolabe, composed in the mid-
twelfth century. It explains how to build the instrument and how to use it to
tell time, determine latitude, locate the stars, and cast astrological judgments,
and includes a table of bright stars with their celestial coordinates and Arabic-
derived names. Remarkably, a surviving astrolabe bearing Hebrew markings
that follow its instructions came to light in Verona in 2024 — the very city
where the work was composed.

A NOTE ON THE TRANSLATION PROCESS

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

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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Sefer Keli Nehoshet — The Book of the Instrument of Bronze

By R. Avraham ben Ezra [Avraham ibn Ezra]

And it is:

An exposition of the workmanship of the astrolabe instrument [217 03K,
astrolabe] after the manner of Ptolemy [o115035, li-Vatlamiyus = Ptolemy] —
comprising the knowledge of the configuration of the heavens [onwn nion,
astronomy] and the measurement of the earth by means of this instrument.

Brought to press for the first time

In the holy community of Kénigsberg [»ya0ox1yp] in Prussia [jyo™ 1] —
may it be built and established —

In the year 1”01 [s605 AM = 1845 CE] from the creation of the world [y"25
= li-vri'at olam].

[Online-archive imprint, modern Hebrew:] Copied and entered onto the
internet — www.hebrewbooks.org — by Hayim, [in the year] n"own [5768 AM
= 2007/08 CE].

Kli nechosches

K&nigsberg 1845. Printed at the Hartung Court Printing House [German:
Gedruckt in der Hartungschen Hofbuchdruckerei].
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integrated Otzrot HaTorah software (incorporating Otzar HaPoskim) — from:
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KeL1 HA-NEhOSHET — THE ... AuTHOR's DEDICATORY POEM

OTZROT HATORAH — THE MORGENSTERN LIBRARY
— 14 RAVAH STREET — P.O.B. 3620 ASDOD, ISRAEL — Email:
kidosheypolin@bezegint.net

This sefer has been provided by Judaica Image OTZROT HATORAH
for individual use only. All rights reserved by Judaica Image OTZROT HA-
TORAH. Permission is only granted to Hebrew Books Org. No Permission
is granted (in any form to distribute these books) to anyone else even if they
don't sell them.

Author's Dedicatory Poem

[The opening lines are a thymed Hebrew poem in two stanzas. The first stanza
rhymes on -nah; the second on -shet (an acrostic on the work's contents). The
raised dots in the source divide each line into its two metrical hemistichs and
are preserved here as -.]

First stanza:

To You, O living God, I plead - grant help to the son of Ezra; his soul cries
out in exile - upon Your mercy it leans; understanding has risen, kept hidden
- revealed to Him, and his deeds are firmly set; may He give a wise man an
understanding heart - for so is His name, and let us sing for joy.

[Rule]

Second stanza:

Blessed is the One who founds with utterance - He set [it] in place, and the
wise are the sons of Sheth [nw, Seth]; by number He made them understand,
and by measures - figures — circle and bow [nwp1 5uy]; and the likeness of
the work of God [7%x] - He placed upon tablets and net [nwm nmba]; let a
discerning heart come and learn - the book Keli Nehoshet [the Instrument of
Bronze].

[Rule]

Thus speaks Avraham the Sephardi [*7180], the author. [12m3 *7790 oMK oK1

Word from the Publisher [Mx% xog1 nxp 937]

This book came into my hands in several copies, and among them shone forth
before my eyes the copy found in the possession of the renowned scholar, our
teacher and master, the distinguished Reb Shlomo Yoel of Drobno [R32177],
and likewise the copy found with the celebrated scholar Reb Wolf Heidenheim,
of blessed memory (which is now among the treasures of the book-collection
of my dear friend, well-known for his learning and great in understanding, the
distinguished rabbinic gentleman, the esteemed and illustrious magnate Reb
Yosef Michael — may his Rock protect and preserve him — son of Reb Chaim,
of the city of Hamburg). I also examined the remaining copies of the body of
this book, and I found that they all corresponded to a single pattern, without
the least variation between them.
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This copy that came into my hands is from the manuscript of the scribe Reb
Shmuel — by his familiar name Reb Moshe Sofer of the city of Prague — which
was completed in its copying on Wednesday [day 4], the sth of Heshvan, in
the year 393 [3"2w] of the sixth millennium of the Creation [x"7 — i.e. (5)393
AM = 1632/33 CE]. This copy was also brought into the manuscript collection
of the Gaon, our teacher and master Reb [D.] Oppenheim, of blessed memory.

Since I know that the words of the great scholar, the Ra'ava [Rabbi Avraham
ibn Ezra], are precious to all who know his name and have heard his fame, my
heart prompted me to bring his book to the light of print — this book which
until today still lies hidden and concealed among the manuscript treasures.
Yet I did not feel moved to add a clarifying explanation upon the body of
this composition, for the following reason: since it is known that nowadays a
different path is followed by the astronomers of our age, according to the view
of Copernicus [0 17y88p], [ found no great usefulness in that. Only the bare
text of the said great scholar do I now set before every discerning reader — and
for the good, let my name be remembered.

[The signature/decorative letters at the foot:] 27 mv — the Publisher
[x5 xoxIMn]

Author's Introduction [mammsn naen]

The author says: I do not have the power, in my own understanding, to
translate one language into another except by a difficult route. Even in the
Holy Tongue, we know of it only what is written in Scripture. Now this
instrument, which is called by Ptolemy [the] asturlab [astrolabe; 2¥90rx] — its
names are many and varied among many languages, and I shall recall them as
far as my ability reaches. And by means of the Name that instructs man with
knowledge, my mouth shall give true guidance: I shall explain that instrument
[the astrolabe] in thirty-six gates [0*w], and from God may my help come.

[The following two pages are the table of contents, listing the thirty-six
gates by title.]

Gate One [1wx17 ywi]: On recalling the names of the instrument and the
markings upon it.

Gate Two [ aywn]: On determining the altitude of the Sun by day and
the altitude of the stars by night.

Gate Three [w»wn aywn]: On determining the Sun's equalization "]
from the circles that are on the reverse [back face] [ari *1mx2 wr MPwyn 1w —
the circles engraved on the instrument's reverse face; the word ovi is printed
on the page and is retained per zero-confabulation].

Gate Four [*y73771 2ywn]: On determining the true place of the Sun from
the rete [nwm ).

Gate Five [wnni aywn]: On determining the [point] opposite the Sun
[wnwn mo1u — the nadir / antipode of the Sun].



KeL1 HA-NEhosHET — THE... AUTHOR'S INTRODUCTION [12nmi nmpn]

Gate Six [wwnywn]: On determining how many seasonal hours
[mnmyn myw, ”crooked/unequal hours”] of the day have passed.

Gate Seven [*y72wi 2ywn]: On determining how many seasonal hours of the
night have passed.

Gate Eight [rmwnywa]: On determining how many equal hours
[nmw myw] of the day have passed.

Gate Nine [*ywnn 2ywn]: On determining how many hours of the night
have passed.

Gate Ten [»wyn ywi]: On determining the arc of the day or the arc of
the night.

Gate Eleven [y nxa 7ywn]: On determining the equal hours from the
seasonal hours.

Gate Twelve [y oawn ywn]: On determining the seasonal hours from
the equal hours.

Gate Thirteen [Mwy w¥5wi aywn]: On determining the altitude of any degree
you wish.

Gate Fourteen [0y y2x71 2ywn]: On determining the declination [n»v1] of
any degree or any star you wish.

Gate Fifteen [y wnni qywn]: On determining which degree or which star
you wish will rise [is ascending], whether by day or by night.

Gate Sixteen [wymwwnywn]l: On determining the ascendant
[nmm1zn moynd, the rising degree] and the descendant [nypwm, the set-
ting degree], as it [the ascendant] is at the midheaven [omwi *2n3] and at the
lower midheaven [yx y¥nxa].

Gate Seventeen [y myawn ywi]: On determining how many degrees
each zodiacal sign rises in the equinoctial line [*nwn 13, the celestial equator].

Gate Eighteen [y nmmwn 9ywn): On determining how many degrees each
zodiacal sign rises in your own land [7%x3].

Gate Nineteen [y ywniywn]: On determining the two twilights
[o°2wan »3w, dawn and dusk].

Gate Twenty [07wyn ywi]: On determining the equality of the shadows
(25520 ).

Gate Twenty-One [0y 87 ywi]: On determining the altitude from
the shadow [7271 1 mamun].

Gate Twenty-Two [0 wy1 03w 9ywi]: On determining how to take the
latitude [amn] of any city.

Gate Twenty-Three [y mwbwn aywin]: On determining the place of
the Moon and of the five wandering stars [713121 23315 wnn — the five planets].

Gate Twenty-Four [0y Ayaaxa aywn]: On determining whether a given
star is retrograde [1m1] or direct [w’].

Gate Twenty-Five [0y awnnn qywi]: On determining the occultation
of the Moon and its reappearance [1mxm n13357 “nnon).

Gate Twenty-Six [0 wy1 mwwn ywn]: On determining the place of the
Moon's station [713251 mann].
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Gate Twenty-Seven [0y Ayawn 7ywn]: On determining the setting-up
[erection / orientation] of the twelve houses of the heavens [anwit *n2 “wy 0w
— the astrological houses].

Gate Twenty-Eight [0y ammwn 9ywi): On determining the place of the
stars [planets] that belong to the seven swift aspects [0 ovann nyaws].

Gate Twenty-Nine [0™wy aywnn 2ywn]: On determining the great [fixed]
stars that are on the sphere of the zodiac [noman 5a%33].

Gate Thirty [o°wYown qywn]: On determining with which degree a [given]
star rises upon the earth [yx7 5y].

Gate Thirty—One [owown TnRa ywn]: On determining with which degree
a [given] star sets [29197 yprzz’].

Gate Thirty-Two [ow1521 ooawn aywn]: On determining the arc of day
[or nwp] and the arc of night [1%5 nwp] of a star.

Gate Thirty-Three [00w1 mw1own 9ywi]: On determining the height of
any tower or tree [y3 97an 93]

Gate Thirty—Four [ow5en yaaxn aywi]: On determining the height of any
low object from where you stand [7nmpn], and on determining the depth of
any deep object [pmy 127 55 pr1y].

Gate Thirty-Five [wvow1 mwnni aywn]: On determining the entire making
of the instrument [*2371 n3x%n 5 1pn], whose breadth is not equal to the latitude
of your own land [727 2rm3 1amn pre].

Gate Thirty-Six [022w1 mwwn Tywi]: On determining the entire making
of the instrument [*%57 nox%n 3 1pn] with an instrument that is incomplete
[0%0 °n%2 — i.e. operating an instrument that lacks the needed graduation-
marks/plates].

Gate One — On Recalling the Names of the Instrument, the Astro-
labe, and the Markings upon It [21%m02R7 %93 115m PWNRIT “ywn
12 R DRwRT 12 ovheun nwwm)

I have called it the Instrument of Brass [nwin1 93, keli nehoshet], because [the
craftsmen] generally make it of brass; but whoever wishes to make it of silver
or of gold is free to do so. An instrument of brass has [these parts]: a ring [nyav
— the suspension ring], a throne [075 — the kursi, the throne-piece], a mother
[ox — the mater], a rete [ — the net/rete], a back-face [m"12 — the back / its
reverse], a rim [00 — samekh-vav-mem; identification as "limb”/outer edge is
uncertain], and a rider [1251 — the alidade / sighting-rule]. Now I shall set out
cach one of these in its place.

The beginning of the instrument is the ring [nyavn], which is the
[shackle/]chain [n5@5wn] by which the instrument is hung up. It is proper that
it be a ring within a ring [nyav T3 nyav], so that the instrument will not be
twisted out of true when you take it up for proper [sighting].
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After this [comes] the throne [07571], which is fixed into the ring; it is
a protrusion [*23] issuing from the mother [ox7]. Each person makes it
according to his own wish, in order to suspend the instrument.

After this [comes] the mother [ax71], which is the round surface [5ay mown]
that is hollowed out [ppna], within which lie all the plates [mm¥n]. Upon it [on
its face] is the rete [M@an]; and its reverse [*1mR1] is the back-face [m2n]. It
is called ”the mother” [ox7, mater] because the remaining plates [mmn] are
made in its likeness [as its offspring].

The mother [ox7] has upon its face two diagonals [221103%% 1w — two per-
pendicular diameters / cross-lines]. The one [diameter] is the higher one, from
the head [top] of the ring [nyavn wxm] — which is [where] the chain [nbw5wn]
by which it is hung extends downward [to the bottom of the instrument]. The
second [diameter] cuts across [crosses] within the circle [2my1 712 N3], from
the left side of the man [w*xi1 Sxrrw nxan] who holds the instrument in his hand,
toward his right [7n 5x].

The head [end] of the diagonal [1103%%7 wxA] that cuts across within the
circle, [the end] which is at the left of the man [w*xi bxnwa], is called ”East”
[mmm] %k and the one that is to the man's right is called "West” [27yn] *%. And the
diagonal [diameter] that descends from the head [top] of the ring [nyavn wxn]
down to the [lower] head — that being the one [end] that is with the ring
[nyavn oy] — is called "South” [2177], and the one that is below [fom®] is called
"North” [1123] .

Thus this circle is divided into four equal parts [quadrants; o op%n]: the
one part begins from the East and ends at the South; and this fourth [quadrant]
is divided into ninety parts, which are called degrees [m%yn]. And it is the
practice of the craftsmen [ vawm] to place one large line [2172 X 3]
every five degrees [mbyn ' 93]

[Text continues into the next gate's matter on the following page.]

they write over the first one 71 [s], after it * [10], after it 1 [5]; and that 71 —
after it > [10], after it 71 [5], the first — they write over it 713 [25]; for it is 71 5],
after it 5 [20], after it * [10]. They number them in this way because of the
practice [first introduced earlier]. * And in this way the engravers write the
count of the degrees from one to ninety, until the end of the ninety. %

And this quadrant — through it you may take the sun's altitude, or the
altitude of a star, by knowing the degree of its altitude. % A skilled person,
master of measurement, can know from this quadrant the altitude of anything
tall — of any tower or tree. %

The second quadrant begins at South and ends at North. It too is divided
into ninety degrees [m>yn]. Its purpose is to know the depth of anything that
lies low beneath your position, or the depth of any pit.

The third quadrant begins at West and ends at North. It too is divided into
ninety degrees. There, two further lines are set, each line dividing the degree
into twelve parts; these parts are called etzba'ot [fingers / digits]. Over them
one writes a line with the count of the fingers. *% Its purpose is to know the
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right [vertical] shadow and the inverse [horizontal] shadow. The line of the
inverse shadow begins from the head of the chain [i.e., the suspension point]
and runs down to the half of the quadrant that lies between North and West.
%

The second line — the whole of it, the right shadow — begins from North
and ends at half of the quadrant. % And it will always come out that this half
equals forty-five degrees [noyn mwnm o2y = 45]; for in this matter the count
of the right shadow equals the count of the inverse shadow, and the inverse
shadow corresponds to it [point for point], with no addition and no subtraction
in any case, just as the sun's altitude reaches there. 3k

The fourth quadrant begins at West and ends at South. It too is divided
into ninety degrees. There are craftsmen who place [yet more] circles there,
to draw the chord [secant] from the arc — but most craftsmen do not place
them, because they are not exact at a single stroke, only approximate. % Yet in
calculation a person can derive them precisely, so we will not discuss them.

These three quadrants — the East-North, the West-North, and the West-
South — were not divided into ninety degrees for [computational] need, as the
East-South was; only the East-South was divided for the general purpose of
finding the sun's parallel of altitude. And where one does not draw the circles
of the sun's parallel of altitude, there is no need to divide them at all — only the
East-South for [computational] need, to take [readings of] the degrees. s

Behind the mater [o] there are circles [drawn] for [finding] the sun's highest
parallel of altitude. % Some of them are divided into degrees; this is the circle
which is [the outermost] of the four quadrants I have mentioned. * Below it
there is another circle; over it is written “twelve zodiacal signs” [m>m wy ow],
each sign of thirty degrees [mbyn ow1%wa = 30]. %k Below that, [yet] another
circle; over it are written the days that are the days of the solar year. 3% Below
that, [yet] another circle; over it is written [a division] for the days of the
months of the nations [i.e., the civil/Gentile months]. % If you wish to make
[a circle] for [counting] the degrees, and for the days, the choice is yours: by
the way of [the first] or by the way of [the second]. %

These circles serve to know the sun's parallel of altitude — and that is by
the approximate way, not the exact one, * because there is an excess upon the
days of the year of a quarter-day [n°y*31 = 4], and the quarter does not balance
out exactly. sk Moreover, this quarter is not [exactly a quarter]: in every yeara
day falls short [in the reckoning], as I will explain in the Sefer ha-Toldot [Book
of Generations / the Book of Natures]. % Therefore there are craftsmen who
do not make these circles at all.

The face of the mater, when divided into degrees, is called heik [bosom],
and is also called hagorah [girdle]. % There is great need of it. They begin
from the head of the chain to count the degrees — five, then ten, [and so on] —
toward the left side of the mater, until they complete [the count] at the head of
the chain, opposite the right of the man [i.e., the figure].

10
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Behind the mater there is a long instrument, in the form of a back-face
[m>2], called the ma'tzor [the alidade / rule]: by passing it [along the scale], a
person stops it to take [a reading of] the degrees. The ma'tzor too is a back-face.
% The ma'tzor has, at its two ends, two plates of copper, and each one is pierced
with two holes [273p1 — the sighting pinnules]. One [hole] — the larger —
serves to know the sun's altitude. The other hole — the smaller one [beside] it
— serves to know the altitude of a star, of the fixed stars or of the planets. *
The sun's altitude too [is taken with the larger hole]: when its rays pass through
it, [it is read off]; and the smaller serves when a [planet] obscures it [i.e., for the
dimmer bodies]. %

Within the mater there are also plates [mm®], which are likewise called the
“daughters of the mater” [oxi1 mu3]. % The plates differ [from one another] and
are distinguished by a person's choice, man by man — whether they bear the
count of the horizons [the climate-plates]. If they are [made] for the count of
the horizons, three of them are made, and they write [the latitudes] upon them.

[The plate has writing] both in front and behind. Upon the face of the plate
there are seven [climates]; and they write upon it “seven climates” [yaw = 7].
% For the [region of] habitation is in the northern quarter, and it is divided
into seven parts, called ofakim [horizons] or aklimim [climates]. %

Now I will speak of the [latitude] plate. Upon it there are three circles. %
The first is the encompassing line [the limb], and it is the circle of the head
of Capricorn [*13 wx1], for no zodiacal sign passes above it [i.e., reaches lower
in altitude] — only the head of Capricorn, alone. It is called “the circle of the
inverse [solstice],” [recte: the circle of the winter solstice — 1o 7a1]. * The
second circle is the circle of the head of Aries [t wxn] and Libra [@oarxn], for
upon it pass [the points where the sun stands] for the heads of Aries and Libra;
it is called the circle of the equator” [ovn amwn, lit. “equalizer of the day”]. sk
The third circle is the circle of the head of Cancer [jv70 w1, for no zodiacal
sign passes above it except [those] after the beginning of Cancer; it is called
“the circle of the summer solstice” [*x»pr1 78m]. *

So it is in the left-hand copper instrument [the southern-hemisphere plate];
only in the right-hand copper instrument the matter is reversed: the large
[outer] circle is the circle of the head of Cancer, and the small one is the circle
of the head of Capricorn; only the middle one is the same in both instruments.
*

So too, there are two diagonals [0°1103%K] on the plate. % One diagonal cuts
[the plate] from above — from the side of the chain — down to below; from
above to the half of the plate it is called “the line of mid-heaven” [o*mwn *2n p =
the meridian], and from the half of the plate down to below it is called “the line
of the rest of the earth” [recte: %71 1 — the residue/lower part of the earth],
or “the line of the abyss” [01ni 3 = the nadir line]. % The second diagonal
cuts across through the middle of the plate; it is called “the line of equality”
[ 1p = the East—West line]. From it you can know how wide the plate is

II
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— that is to say, how far the place is from the equal line upon which this plate
was made. %

In this way you make [the determination]: count the bridges [0™w3] that lie
beneath the equal line, and by their number — so [great is] the width of the
plate. If the copper instrument is whole, count each bridge as one; % if it is a
half-instrument, value each one upon two [o73w 5y]; % if it is a third-instrument,
value each one upon three [wow 5y]; * if a fifth, upon five [Fwnn 5y]; if a
sixth, upon six [ww 5y]; %k if a ninth, upon nine [Aywn y]; and if a tenth,
upon ten [wy by]. *

And you can also know the width of the plate from the circle of the head of
Capricorn: count how many bridges it [the place] stands at, add ewenty-four
[7"5 = 24] to it, and subtract from it [recte: see p. 11], and the remainder is the
width of the plate.

that is the width of the plate. % And you can also know the width of the
plate from the circle of the head of Aries and Libra: count how many bridges it
stands at, subtract from ninety, and the remainder is the width of the plate. %
You can also know it from the circle of the head of Cancer: count how many
bridges it stands at — that is the value standing [there] — subtract twenty-four
[7"5 = 24] from it, and subtract [it] from thirty [5n' = from %' (30)], and the
remainder is the width of the plate. %

There are also bridges on the plate. In a whole copper instrument they
complete ninety [@°ywn = 90]; in a half, forty-five [wnm oyax = 45]; in a
third, thirty [0w15w = 30]; in a fifth, eighteen [wy m1mw = 18]; in a sixth, fifteen
["wy mwnn = 15]; in a ninth, ten [y = 10]; and in a tenth, nine [ywn = 9];
and the remaining parts are not standardized [1pn x5]. sk

These bridges: some of them are arcs, and some are circles; they lie in the
upper half of the plate and descend beneath the equal line, according to the
width of the plate. % Their beginning is from the left of the man [the figure]
who is [drawn] in the instrument — and there "East” [mmm)] is written, which is
the eastern edge — and they rise toward the right of the man, where "West”
[27yn] is written, which is the western edge. * The first bridge of them is
called the ofek [the horizon]. * It is the divider between what you have known
and what you have not known: for what lies upon the [side of the] bridges is
what is revealed to us of the celestial sphere, and the remainder is hidden from
us. ¥

The practice of the craftsmen is to write upon [each] bridge the number
of the parts of the instrument. % There are also craftsmen who draw, upon
the bridges, lines that cut across the bridges; these are called the lines of the
zenith” [7p7pn »p], and are also called al-samt [Arabic: wpwJ| (al-samt, “the
azimuth / direction”) — Ithey are the azimuth lines]. % But they are not truly
exact, even in a whole copper instrument; they are only approximate, so we
will not discuss them. sk

There are also eleven lines on the plate, lying in the lower half of the plate;
these are the twelve unequal hours [myw 27 = 12 hours], the crooked [seasonal]
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hours, not the equal ones, as I will explain. % The sages of the Ishmaelites [the
Arabs] are accustomed to place lines upon them: for the beginning of al-tahir
[Arabic: joloJI (al-zuhr, the noon prayer)] and for the end of al-tahir; and also
for the beginning of al-‘asr [Arabic: ,ogJ| (al-‘asr, the afternoon prayer)]
and for the end of al-‘asr. But we will not discuss them. %

And there is, upon the face of the plate, [the part] called the rete [nw]; it is
also called al-shabaka [Arabic: 8o uJl (al-shabaka, “the net”)], and it is [the
part] in which are the zodiacal signs and the stars. ..

[Continuation of the description of the rete (al-shabaka), from Gate One.]

The rete has, upon it, a circle divided into two unequal parts. % The one
part is the larger, and it is called the southern signs; *% these are Libra, Scorpio,
Sagittarius, Capricorn, Aquarius, Pisces. 3¢ The other is the smaller part, and it
is called the northern signs; % these are Aries, Taurus, Gemini, Cancer, Leo,
Virgo. % The form of this circle passes from the head of Aries to the head of
Libra. There is no need for it except for the drawing [layout] of the circles. The
two parts | have mentioned are the same on the brass instrument [astrolabe],
% except that on the right-hand brass instrument the matter is reversed: the
northern signs are the larger part and the southern the smaller part.

There are arcs cut out within, for [setting] the circles of the signs, and a
smaller circle within them. %k Their purpose is to place the stars upon this [rete],
% and the rule of the craftsmen for placing the great stars — which are upon
the sphere of the signs — is [to place them] upon those arcs, or upon a small
circle, [putting] each star in the place fitting for it. *% They place only the stars
that are of the first magnitude [literally: “of the first glory”] or of the second
magnitude. % The reason — both the first and the second — is that Ptolemy
the King divided all the stars of [his] catalogue [literally: “of the year”] into
six grades according to the measure of their bodies. % The brightest, fifteen
in number, their grade is equal; these are of the first magnitude. The others,
whose grade is equal to them, are of the second magnitude; after them the third
grade; after them the fourth grade; after them the fifth grade; after them the
sixth grade. 3k

No star is set above the first magnitude, nor above the second magnitude.
% As to the stars that are within the [band of the] signs — since they are joined
to the circle of the signs — Leo, for example, is joined to the circle of the
signs; this is so because they have a single nature [literally: “they have one
matter/property”]. % Others are near to the circle, and others are far from it
according to their distance from the [circle of the] signs; and this distance is
called rohab [latitude]. * The stars which are on the southern side are placed
outside the circle of the signs, % and those which are on the northern side
are placed within the circle of the signs. % Thus it is on the left-hand brass
instrument. But on the right-hand brass instrument the matter is reversed: the
northern stars are wiped [drawn off] to the circles, and the southern within

them. sk
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There is no harm in this. % Nor is there need to mention the place of the
brass instrument and its [riveted] rivets and pins — the makers of the instrument
[know it], for each one makes it as he wishes.
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Gate Two: On knowing the altitude
of the sun by day and of the stars by
night.

When you wish to know this, suspend the brass instrument [astrolabe] from
your right hand. % If you are before midday, turn your face toward the east;
and if you are after midday, turn your face toward the west. The general rule:
set your face opposite the sun, and find the place where you find the alidade
[ma'tzor]. % Lift the alidade [until you bring] the [back-]bar [briah] [literally:
turn it] so that the sun's light enters through the larger hole — which is upon the
one end of the square plate, on the end of the alidade — and emerges through
the left hole, the smaller, which is upon the second end of the alidade. *%k When
you have done this, begin to count from the eastern end, and you will see
the head of the alidade upon however many degrees it stands. % Thus is the
altitude of the sun, if you are in the east, before midday; and so likewise in the
west [after midday]. *

You can also do this by the smaller hole, if you have no larger one. % And
if you wish to know the altitude of one star among the stars of the wheel of the
signs or of the planets [literally: “the servants”], % suspend the brass instrument
from your right hand, turn your face toward the star whose altitude [literally:
“degree”] you wish to know, and close your eye. % Sink [aim] all the air [line
of sight] toward the second eye [hole], lift, and turn the alidade until you see
[literally: until the near one comes to you] the star through the smaller hole that
is upon the one end of the square plate, [look] through the smaller hole which
is upon the second end of the alidade % — until you see the star through the
smaller hole which is upon the second end of the alidade. % When you have
done this, look [to see] upon however many degrees the head of the alidade
stands. * Begin to count from the eastern end. % Thus also [is] the altitude of
the star [literally: "of the wheel”].

You can also know the altitude of the sun if you know its place on the wheel
[zodiac], when it [the sky] is overcast, by seeing the eye, if its illumination
has not been bright [strong], because it [the light] has been hidden by passing
clouds. * [So that] you may set it [the instrument] and know thereby the
altitude of the star and know its altitude [degree].
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Gate Three: On knowing the
equation [difference] of the sun from
the circles [the equinoctial / the
position on the sphere].

When you wish to know this, know first which present month it is [reckoning]
now between the days of the Christians [the civil/Julian calendar]. % Then
[count] how many days into the month, and set the alidade upon the [proper]
day of the month, and it [the alidade] will be able [to bring] its head upon the
[zodiacal] sign. % The degree which is upon the sign is that in which the sun
is. %k You will arrive at knowing the day of the month, if you know the place
of the sun, by setting the alidade upon the degree: the day will then show you
% as the degree showed [you]. % Even if you have no circles [tables], you can
know the equinox [literally: “the equality”] of the sun. % For the sun enters
the sign of Aries on the 14th day of March, and from the 14th of March give
one degree for each day. %k Then, near the end of each month, the sun enters
the head of each sign. *% This is not exact in fine detail, because at times the
sun's course is longer, % and also [shorter], as I shall explain briefly [further
on], and at length [literally: ”in the section”] in the matter of the conjunctions
[moladot].
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Gate Four: On knowing the true
place of the sun from the rete.

When you wish to know this, you need [an instrument] in which there shall
be a rider [roheb] upon your alidade. % Take the altitude of the sun at midday,
on the day whose [solar] place you wish to know. % Know, too, in which
quarter of the year that day is which you seek, % and turn the circle of the
signs [the rete], and the degree which you find upon the line of the meridian
[literally: “the line of the ends of the heavens”] in that quarter — there, where
the altitude of the sun matches [the altitude you measured] — is the place of
the sun, truly. % The reason for [needing] the quarter is this: from the middle
of March until the middle of June the sun is in the north, and is rising in it
[increasing in altitude], and it is in the sign of Aries, Taurus, Gemini. % From
the middle of June [»1v *5mn] until the middle of September [*anxvw *omn] the
sun is descending, [though still] in the north, and it is in the sign of Cancer,
Leo, Virgo. * From the middle of September until the middle of December
[1210p>7 *9mn] the sun is descending and it is in the south, and it is in the sign
of Libra, Scorpio, Sagittarius. % From the middle of December the sun ascends
in the south until the middle of March [1o7&n *%n], and it is in the sign of
Capricorn, Aquarius, Pisces. *

Now there are two times in the year when the hours of the day are equal
[the equinoxes], and the reason is that on their account the altitude of the sun
at midday

P. 19

is equal [the same], with no difference between them in any place of its
ascent, from the head of Capricorn to the head of Cancer, and one [arc] of its
descent, from the head of Cancer to the head of Capricorn. * [There remains]
then a difference of two days in the year: when [the sun] is at the head of
Cancer — which is the end [northern limit] of the north, for there is no day
in the year that reaches its altitude — and likewise when it is at the head of
Capricorn, which is the end [southern limit] of the south, for there is no day
reaching the altitude of [that] day — one of the days of the year [each]. % Thus,
when you know the quarter of the year, the day opposite it [its counterpart]
will not be confused for you.
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Gate Five: On knowing the place of
the nokhah [the point opposite the

sun|.

When you wish to know this, count [literally: "strike/reckon”] from the place
of the sun until the completion of six signs, which are 180 degrees, [taken]
from the place [of the sun] on the sphere; and the place where 180 degrees are
completed — there is the nokhah [the diametrically opposite point]. * You will
further arrive at knowing the nokhah when you set the place of the sun upon
the line of the equator [neqo ha-shaveh, the celestial equator / line of equality],
and the degree which you find opposite it — there [literally: “opposite it”] is
the equal nokhah [the equated opposite point]. % The reason [it works] by the
taking [reading off] of the nokhah: the hour [time] is reckoned by the degrees
of the sun. sk
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Gate Six: On knowing how many
hours have passed of the day, of the

crooked [unequal/seasonal] hours.

When you wish to know this, take the altitude of the sun at any time you wish,
% take the place of the sun and set it upon the analogue [counterpart] of the
altitude. * If the sun was [observed] at the time of taking an eastern altitude,
set it [the sun's place] upon the eastern bridges [almucantars]. sk If the sun was
western at your taking [of] the altitude, set it upon the western bridges, and
look at the nokhah of the sun, [to see] upon how many hours [it falls], out of
all the crooked [unequal] hours; and so many crooked [unequal] hours have
passed. %

If the nokhah is at the middle of the hour, and you wish to know how much
there will be of the hour, set the nokhah sign upon the head of Capricorn. %
When you set the place of the sun upon the altitude — this is called the "middle
marker” [siman emtza'i]. % Set the nokhah of the sun upon the beginning of
the hour, and mark [it] also there at the head of Capricorn — and this is called
the “first marker” [siman rishon]. % Set the place of the sun also upon the end
of the hour, and mark it also at the head of Capricorn — and this

[Gate Six continues from the previous folio.]

it will be called the marker of the latter [point]. % Observe how many
degrees lie between the first marker and the latter, and observe how far the
middle [point] stands from the first. Translate that distance into degrees [literally
“join it to all the degrees”], and learn how much of an hour it amounts to [literally
"how much a part of the hour is”]; these are called seasonal hours [mnmyn nyw,
literally “crooked/distorted hours”]. For each day is divided into thirteen [a"]
hours, and this varies [in length], changing in number with each day.

The Seventh Gate — Knowing how many seasonal hours of the

night have elapsed.

Take the altitude of any of the planets [literally “the planets that mark,” i.e. the
marker-stars on the rete] of the rete, * and set it [the marker] upon its altitude
in degrees. *% If the planet was eastern at the moment its altitude was taken,
set it at its altitude in the eastern degrees; % and if it was western, set it in
the western degrees. Then examine the place of the sun: 3% how many hours'
worth, of all the seasonal hours, [it stands from the horizon] — and so are the
hours of the night that have elapsed, out of the seasonal hours [of the night].
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The Eighth Gate — Knowing how many equal hours of the day
or of [the night] have elapsed.

When you wish to know this, take the altitude of the sun at whatever time you
wish [literally “take the altitude of the sun for each time you wish”], % and set
the place of the sun upon its altitude in degrees. %k If the sun was eastern at the
moment of taking [the reading], set it in the eastern degrees; % and if it was
western, set it in the western degrees. 3 When you have done this, make a
marker at the head of Capricorn [*11 wx1] with the bridge [xn1 = the index/rule
of the bridge]. % Then turn the place of the sun until you set it [the bridge]
at the eastern point of the first bridge [the first marked position], and mark
there too, with the bridge, at the head of Capricorn. *% Take what is between
the two markers, namely the degrees, and divide them by 15 — 15 [0 1"0]; %
and what comes out in the division — so many are the equal hours of the day's
degrees that have elapsed.

And if you wish to know how many hours remain until sunset, after you
have set the place of the sun [as above]: % relying on the place of the sun, set
the bridge at the western point of the first [position]; % and mark there too,
with the bridge [xn1], at the head of Capricorn. sk Take their degrees, [the
degrees between the two markers], and divide them by 15 — 15 [0 7"0]; % and
what comes out in the division — so many hours remain until night. %

The Ninth Gate — Knowing how many equal hours of the night
have elapsed.

When you wish to know this: % Take the altitude of one [x'] of the marking
planets [the marker-stars], and set it upon its altitude in degrees. * If it was
eastern at the moment of taking [the reading], set its altitude in the eastern
degrees; % and if it was western, set it in the western degrees. %k When you
have set the planet upon its altitude, make a marker at the head of Capricorn
with the bridge [xn1], and turn the place of the sun until you set it at the eastern
point of the first bridge, and mark [there] — also with the bridge [xn1] — at
the head of Capricorn. % Take the degrees between the two markers, % and
divide them by 15 — 15 [*"0 10]; % and what comes out in the division — so
many hours of the night, of the equal hours, have elapsed. *

And if you wish to know how many equal hours remain until sunrise: after
you have set the planet upon its altitude, % rely [on it]; make a marker, [set]
the bridge [xn1] at the head of Capricorn; then [set] the place of the sun until
you set it at the eastern point of the first bridge, and mark — also with the
bridge [xn1] — at the head of Capricorn. % Take the degrees between the two
markers, and divide them by 15 — 15 [0 "0]; % and what comes out in the
division — so many hours remain of the night, until sunrise.
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The Tenth Gate — Knowing how many equal hours there are in
the day or in the night — this is called the arc of the day or the
arc of the night [avwn nwp / m%on nwp].

When you wish to know this: 3 Set the place of the sun upon the first bridge at
the eastern point, and mark at the head of Capricorn with the bridge [xni];
then [turn] the place of the sun until you set it at the first bridge at the eastern
point, and mark — also with the bridge [xn1] — at the head of Capricorn. s
Take the degrees between the two markers % — that is the arc of the day. %
And what is left over from there [literally "what is missing from there”], namely
the degrees, which are all the degrees of the sphere [23%31 noyn 95 = 360] —
that is the arc of the night. % And if you divide the arc of the day or the arc of
the night by 15 — 15 [0 78], you will find how many equal hours there are in
the day or in the night. %k And if you wish to extract the arc of the night before
you have extracted the arc of the day [literally “the place of the arc of the day”]:
% Set the place of the sun upon the first bridge at the eastern point, and mark
at the head of Capricorn with the bridge [xna], then [turn] the place of the sun

until you set it at the eastern point of the first bridge, and mark — [also with
the bridge xn1 — at the head of Capricorn]. % Take the degrees between the
two markers % — that is the arc of the night. *% And what is left over from

there, namely the degrees [literally “the degrees that remain”] — that is the arc
of the day.

The Eleventh Gate — Knowing the equal hours from the seasonal
[hours], in the day or in the night.

When you wish to know this: % Determine the place [of the sun] for that
day [literally “the place of the day”], and set the altitude of the sun [71311 = its
altitude] upon the first bridge at the western point if it is day; % and mark at the
head of Capricorn with the bridge [xn1]. sk Then [turn] the altitude of the sun
until [you advance] by the count of the seasonal hour whose conversion you
wished, *% and mark — also with the bridge [xn1] — at the head of Capricorn.
% Take the degrees that lie between the two markers, and divide them by 15 —
15 [0 v70]; % and what comes out in the division — those are the equal hours.
% And if you wished to know this for the night: *% perform this same operation
with the degrees at which the sun is not [the degrees opposite the sun, i.e. the

nokhah]. *

The Twelfth Gate — Knowing the seasonal hours from the equal
[hours].

Determine the place of the sun for that day, and set the sun's altitude upon the
first bridge at the western point, and mark at the head of Capricorn with the
bridge [xn]. %k Then reckon up the equal hours that you wish to convert —
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all of them — into degrees; * and reckon them as 15 [degrees] for 15 [702 "0,
i.e. each hour as 15°], * until you reach the head of Capricorn at the number
of those degrees. %k Then you will see the sun's altitude [131] — how many
seasonal hours of all the seasonal hours [it stands]; % and so many seasonal
hours have elapsed. % And if you wished to know this for the night, set the
sun's altitude upon the first bridge at the western point [literally “the point of
the west”], as I mentioned [earlier].

The Thirteenth Gate — Knowing the altitude of whatever degree
you wish, of the circles of the constellations [m2ram m»iayn = the
ecliptic circles].

When you wish to know this: % Determine which degree you wish, and set
it upon the line of midday [or71 *2n 3 = the meridian]; % and see how many
degrees it stands — and so will be the sun's altitude when it is at that degree.
The degree whose distance from the head of the reckoning [literally *from the
head of the orientation”] is the inverse [opposite measure] of the distance of
this degree [literally as the inverse of the distance of the degree”] — that is the
degree whose altitude equals the altitude of this degree.

The Fourteenth Gate — Knowing the declination [*%1] of what-
ever degree you wish, or of whatever star you wish.

When you wish to know this: % Set the degree you wish upon the line of
midday [meridian], % and see how much there is between that degree and
between the degree at the head of Aries 770 wx1] and Libra [o2axn] — which is
the celestial-equator circle [ori mwn N2y, literally “the circle that equalizes the
day,” i.e. the celestial equator]; *% that is the declination of that degree. % Ifit is
in the northern constellations [2°119371 Mm5mn], the declination is northern too;
% and if it is in the southern constellations [@»m17 71 M), the declination is
southern too. % And if you wish to know the declination of a star, set the star
upon the line of mid-heaven [omw *2n 1p = the meridian]; % and see how far
is the distance between the star and the celestial-equator circle — that is the
declination of the star. % If the star's degrees [its altitude in degrees] are greater
than the degrees of the celestial-equator circle, the declination is northern; %
and if the star's degrees are fewer than the degrees of the celestial-equator circle,
the declination is southern. %

The Fifteenth Gate — Knowing whether a degree of the con-
stellations, or a star, that you wish, will rise in the day or in the

night.

When you wish to know this: 3k Set the degree you wish, or the star you wish,
upon the first bridge at the eastern point, % and examine the sun's altitude
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[wnwn moymi]: whether the horizon [p=wn] rises in degrees [i.e. whether the
[chosen] point is above the horizon] — then it is day. * And know how many
hours it will be from this: double the nokhah [the point opposite] by the hour.
% And if the sun's degrees fall below the horizon — then it is night; % and
know how many hours it is from this: double the sun's degrees themselves by
the hour. %

And so shall you do when you wish to know the setting — when whatever
degree you wish, or whatever star you wish, will set: % then set that degree, or
the star, upon the first bridge at the western point. % And so shall you do when
you wish to know the time when [a point] will be at mid-heaven [onwn yxnx
= the meridian], or below the earth [under the horizon]: that you set it upon
the line of [mid-]heaven, % or on the other line [the lower meridian, literally
*the line of the remainder of the earth” — i.e. the meridian below the horizon].
* And do, with respect to the degree, all that I mentioned above.

The Sixteenth Gate — Knowing the [degree] that rises and that
sets. ..

[Gate Sixteen heading appears at the foot of folio v*/19; its text continues in the
next folio.]

The Sixteenth Gate — Knowing the [degree] that rises and that
sets

and which will be the nadir of the heavens and the lowest point [of the earth]
— both by day and by night. % When you have set the astrolabe to know this
— how many degrees high the sun is — at any time you set it, and you place
the position of the sun [on the rete], then: if the sun was on the eastern side,
the place of the sun [against the rim is read off as so-many] degrees from the
east; and if it was on the western side, the place of the sun is so-many degrees
from the west. %

Look at the [particular] degree that begins at the first bridge [almucantar]
from the head of the eastern horizon — that is the rising degree; and the degree
that begins at the first bridge [almucantar] from the head of the western horizon
— that is the setting degree. % The one that is found at the meridian-line of the
heavens — that is the degree that is at the midheaven [upper culmination];
and the one that is found at the meridian-line of the earth — that is the degree
at the lower culmination [the nadir]. %

When you set the astrolabe to know this, both by night and by day, do as
[ have recounted in every respect, and you will [find] the rising degree, the
culminating degree, and the setting degree. % As for the stars fixed [engraved]
on the rete, in the [way you found the] places of the sun, you will know by
means of them the [degree] rising and culminating in the heavens and at the
lower culmination of the earth. %
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The Seventeenth Gate — Knowing whether [the degree] is at the
equinoctial point

When you set the astrolabe to know this: % if [the rising degree] is at the
equinoctial point [the equator], and its marker is with the head of Aries or
with the head of Libra, then it is at the equinoctial point. % The sign of [the
rising degree] being at the equinoctial point [is]: the head of Capricorn at
the lower culmination [xn1, the nadir]; *% and the sign [of the setting] is the
head of Capricorn together with the head of Aries. % The astrolabe supports
[confirms] that there are between the two markers [signs] — and place [them]
also ["3 w1 — "and place also”; 3”3 is the adverb gam ken, not a numeral]; and

thus you will [proceed].

The Eighteenth Gate — Knowing the [degree] in your land at
the equinoctial point

When you set the astrolabe to know this: if [the rising degree] is at the equinoc-
tial point — and its sign is, with the head of Aries, that it rises at the eastern
equinoctial line; and the sign, with the head of Capricorn, is the end of that
sign [of] the first bridge [almucantar]. % See how many [degrees] are between
the two signs; % and thus you will [proceed].

The Nineteenth Gate — Knowing the night-arc and the day-arc

When you set the astrolabe to know this: by knowing the [length] of the night
%% — and likewise the arc [literally “the silver,” i.e. the upper/visible arc ?] is
what the astrolabe shows you of the body of the sun by the astrolabe, to know
how many [hours] % the night-arc [keseph] and the day-arc are, [reckoning
by] the body of the sun. % And it [the astrolabe] shows you the place of the sun
[against the rim] both by day and by night. % And it shows you [whether] the
light of the sun is among the clouds — and you do not see how many [seasonal]
hours [there have been]; this — % if you wish to know

the night-arc [keseph] of the day % — and the astrolabe shows you the light
of the [sun ?] before the sun sets [literally appears, while concealed”]; the body
of the sun thus indicates [its position]. % It [the astrolabe] shows you the place
of the sun [against] eight degrees [ ?] [past] east, and shows you the place of
the sun [at] so-many seasonal hours [reckoned] from all the [hours past] — sk
and if you see [need] to know the night-arc [keseph] of the night %k, after the
body of the sun has set [hidden], the astrolabe indicates [it] thus; the markers
being toward the east, it [the astrolabe] shows you the place of the sun, eight
degrees [ ?] west, and shows you the place of the sun at so-many seasonal
hours [reckoned] from all the [hours]; %k and thus the meridian-line [stands],
so that the body of the sun stands [at the line]. %
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The Twentieth Gate — Knowing the two arcs [the magnitudes]

Know that the [degree] of magnitude — however much it is for everything,
by way of the parallel [horizontal level] and by way of the straight [vertical]
% — [is] for every matter, or [its] diminution-amount from it, [in] which [it]
is the diminution-amount from it. The one that is more than the straight is
called “exceeding”; * and the one that is more than [the standard] is called "the
opposite.” * When you set the astrolabe [you measure] the place of the sun at
any time you set it. %

If the magnitude [is to be reckoned] for any matter as it is, without any
addition: the height that is more than 45 ["1] degrees — these are all the
parallels [horizontal levels], by way of the straight; and look how much [the
measure is]. So [run] the count of the parallels. % If the magnitude [is] less than
4s ["n] degrees — these the parallels can ever-fall [reach] for the world, by
way of the straight, and thus their [computation]. % The magnitude [is] more
than 45 ["n] degrees — these the parallels [reckon] by way of the opposite;
and look at [how much]; % and thus [run] the parallels [reckoned] by way of
the opposite. sk Measure [with] the index [alidade], and it will show you how
much [there is]; [to] know — the angle [zenith ?] of the building [structure] in
degrees, [the parallels reckoned] by way [of the building]. % [Take] the angle
of the building, by [its] degrees, and set the index [alidade] at

the height up to the angle [edge] of the building — [that is the] fourth-part
[quadrant] of that [reckoning]. % The angle [zenith], and its sign [is] thus: the
quadrant of that [reckoning]; from the first sign and the last; and know the
first [sign] and its base — [run it] against all the distance [reckoned], so that the
markers [signs] of the building [stand].

And the index [alidade], and its sign [is] thus: the quadrant of that [reck-
oning], from any distance [reckoned by way] of the opposite. * And if [you
reckon] the whole building by the level [parallel], let the markers [signs] of the
building be % — a sign [for] the angle [zenith ?], [the part] of the quadrant
that is its eastern, southern [angle]; [set it] on the beginning of the building
[structure]. * And the sign [is] thus: set the building toward the end [of] that
[reckoning]; % and know how many degrees [there are]; % and know how
much the eastern [marker] is distant from the [base], and thus the markers of
the building [stand]

at the upper-end of the bow [the index]. He explains [it] in the form [shape]
of this — that it is the bow [of the index]; and arrange [set] it % — when each
matter is divided, [everything] by thirty [2]. s This — if it is not done by
precise calculation, [it] is well [enough]; for in the rising of the sun [its measure]
%, or in [its] setting, there is no arrangement [exact value] for the opposite.
But when the sun rises [by] a few degrees, then the magnitude falls — [and] it
changes in every land, and land by land [it differs]; and one must measure it

[each] before he reaches its [proper] knowledge. *
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The Twenty-First Gate — Knowing the [equinoctial] magnitude

Knowing the [equinoctial] magnitude — from before [computing] the equation,
as you knew the [equinoctial] magnitude, and the astrolabe shows you, in order
to know the [proper] magnitude. *% Look at this height of the degree, [as] seen
[on] the index [alidade] at the fourth-part [quadrant], [counting] how many
degrees in all. % And thus the magnitude

The Twenty-Second Gate — Knowing the breadth [width] of
any city

Know that the distance [length] is — by however much the place is distant
to the side, toward the equinoctial point, when you set the astrolabe to know
this. * If you were there [up to] day 7" [14] of the month of March [on?],
% [take] the height of the sun for the instrument [keli], the day [thus] %k —
and the magnitude, the head of Aries rises, and turn [reverse] it, and it is called
gunah [ — celestial position/aspect]; [it is] % the gunah [ — celestial
position/aspect] of the equinoctial [point], also [gam ken / 5”3 — an adverb, not
a numeral] — turn [reverse] it at that place. * And if you were there [up to]
day v [16]

[the month of March, by reckoning, ] * the height of the sun for the half of
that day, and it diminishes — that is the gunah [113 — celestial position/aspect]
of the equinoctial [point], also [gam ken / 33 — an adverb, not a numeral]
[past] the place. * And if you were there [up to] day 1" [17] of the month of
December [*1218p17 = December 3], take the height [of the sun], and add upon
it 24 degrees [1"3]; and that is the place. % The gunah [11m] of the equator
[point], also [gam ken / 5”3 — an adverb, not a numeral] — and the [remaining]
breadth [width] of the place. *

For [the sun] descends [in declination ?]; its [maximum] declination is 24
degrees [1"3]; %k and however much you remain [reckon for] the days of the
year, [it does] not [exceed] these 4 [7]; % [computing] the breadth [width] of
the place. %k Take the height of the sun

at the half of that day. % And know that thus [if] the declination is southern,
you add upon the magnitude *; and if it is the magnitude [width], to a small
fraction you diminish [it]. s The addition and the diminution — that is the
gunah [M3 — position/aspect], the head of Aries rises %, the day [its] count
[being] [?]. The gunah [] of the equinoctial [point], also [gam ken / 3”3 —
not a numeral] % — [so that] you reach the knowledge of the declination, as |
have stated above.

The sun [stands] at the meridian-line at the half of the day, and it shows the
[degree ?] between upon it the place of the sun, between the [orbit ?] of the
circle [galgal]. And thus know — if the declination [is] toward the [meridian
2] line, the magnitude, [as I have explained] %k; you will be able to know —

and thus the breadth [width] of the place, from
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to the half of that day. * And know that thus the declination of the sun for
that day *k; and if the declination is southern, you add it upon the magnitude
from the [proper] magnitude, and [there] comes out, after the addition and [the
diminution] % and the equation, that [it] is the gunah [1m], the [magnitude]
being [as printed] %k; and it is the [remaining] breadth [width] of the place,
and you reach [its] knowledge of the declination, as I have stated [above %].

The sun [stands] at the meridian-line at the half of the day, and it shows
you the place of the sun, between the circle [galgal] %; and thus you will be
able to know the breadth [width] of the place from the stars that are near it,
[reckoned] upon the instrument [keli]. If [you] recognize one of them, take
the [height of] their height [7212 2] sk; [that] which it rises — what [the index]
is able to rise [to], the [proper] magnitude that [is] there [x¥7]. And take also
[3"3 — gam ken, "also”] of its falling more [further] % — its [own measure]
more, until [it reaches its] place, [so that] it is able to descend * [to] that falling,
and [the result] is established between them, [the count] of the rising and the
falling, and [find] the mean [average ?] — the half [of the difference %] from

the sun, [for] it is more correct thus. %

The Twenty-Third Gate — Knowing the [position] of the moon,
and knowing the place

[Knowing] the position of the fixed stars [the planted ones] % — when you set
the astrolabe to know [their position], by way of [their] nearness [proximity]
. Take their height, and take also [5"3 — gam ken, "also”] of the [fixed] stars
[engraved], the rete, [and look at the matter ?], and it will be [that] this [is]
at a [given] time . The fixed star [07pn, “the standing one”], in the likeness
[proportion] of its height in degrees [reckoned against the rim ?] % — to take
its height, look at its height in [so-many] degrees, [reckoned *]; [set] it in
[so-many] degrees, the eastern ones; and [if] it was east at a [given] time [nya]
% [and] if it was [west %, set] it in [so-many] degrees, the western ones; and
put [reckon] the degree [against the rim 3], so that it is filled [marked off] —
the diameter [of the disk] of the moon, [or set the planet ?] *k; and beware lest
[you mistake] the disk [fullness] of the moon, or the [star %]

[the planet/star, ] its [proper] place *. [Then] the star [stands] toward the
east, at the side of the east, [where] you [take with the astrolabe]...

[The text of the Twenty-Third Gate continues beyond this folio.]

on the rete according to the analogous degree, and take its altitude in the
cast [if it stands toward the east]. Set the rete to the analogous degree according
to its altitude, and you will then know its place by reckoning against the rim.
Thus you can determine the analogous degree by [knowing] its altitude. [?]
Take its analogous degree, and set the analogous degree of the sun against [the
corresponding point], and you will be able to know the place of the star against
the rim, and you can know the analogous degree of the sun. [?] Do everything
just as [ have mentioned. % Take the analogous degree, and the place of the
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star [2], and do all that I have recalled. The points that are opposite each other
at one moment [stand opposite at another]. %

If the star is to the east, set the rete to its analogous degree, and guard it.
[?] Take the analogous degree of one star — one of the known stars [?] —
and according to what came after it by two or three nights [?] against the
analogous degree, whose measurement you have preserved [?]. If it was in the
east [previously], it will [now] be [?]; and now it is [?]; it will now be in the
west. * And afterward, set [?] the proper one. And if it [the star] was running
toward the side of the east, by the first analogy these are [?] straight; it [the star]
was running toward the side of the west; the second analogy will be greater
than the first [?] — this is the moon [or: mor — myrrh?]. [?]

The Twenty-Fourth Gate. [0y my2 87 wwi] * To know whether [a
star] is direct [straight in its motion] [?]. By the rete, to know [?] [if you] take
the analogous degree of one star, a known star, and after it has been [observed]
two nights or three nights [?] by the analogy of the [its] altitude that has been
preserved [?]: if it [was] in the east, it will [now] be there, and now it is [?]; it
will now be in the west. % And afterward, set [the rete] [?]. And if it [the star]
was running toward the side of the east, by the first analogy these are direct;
it was running toward the side of the east [?]; the star [was] running toward
the side of the west — the second analogy will be greater than the first; this is
retrograde [mor / reversed motion] [?].

The Twenty-Fifth Gate. [0y awnna qywn] sk To know the hidden po-
sition of the moon and its visible appearance [?]. You will see [the moon]
from the last of the night-watch before the sun rises, and from the height of
the moon's appearance [?]. If it [the moon] is hidden [?] toward the sun [in
close conjunction with it], be on guard not to confuse the moon's disk with
[the sun's] [?] [Lacuna: column edge cropped]. Whether you see [the moon]
hidden, [in which case] the place [is reckoned] [?]: from the east, with the head
of Capricorn [*73 wX1 = Gedi, the sign Capricorn], likewise [gam ken / 5" —
an adverb, not a numeral], and do [?]; how many degrees [?].

[The text here is set in a numeral-and-coordinate prose mixing degrees
of altitude/azimuth with the moon's visibility; many cell-fine values sit at the
cropped column edge and read [?].] If [the moon] does not appear — call it [?]
keshet ha-mar'eh [the "bow of appearance” — Ibn-Ezra's coined term for the
arc of visibility] — and all this [is] established, for it is near to the head of Aries
[150 wxA] or near to the head [of another sign] [?]. [?] [It is] hidden, and it [the
moon] is covered [?]; take the second [value] [of] the third [of?] ha-mar'eh
[the appearance], and add to it [?]: that [arc] over the degrees [is] the meaning
of the two markers [?].

If the appearance is southern [ha-mar'eh deromi — toward the south] [?], take
the second [value], a third [of] the appearance, and subtract it from the keshet
ha-mar'eh. [?] That appearance [is], then, the appearance of [the increment /
ha-tosefet — the added arc] [2]; the keshet ha-mar'eh [is] twelve [277%] degrees
[7]. * If [the moon] does not appear at all [?], it does not show the moon at
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all; this is the keshet ha-mar'eh [?] degrees. The moon does not appear at all
[2]. By this the keshet ha-mar'eh [is computed] — that it is, for example, the
keshet [?], and that it is covered [?] [in the case that] it is near to the head of
Aries [bv wx] [2].

And if you wish to know whether the moon appears or not — and if it
appears [?] in the evening, after the sun has set [?] — [find] the place of the
moon by the first bridge [gesher — the almucantar arc] at the rising of the sun
[?]; the sun has risen in the west [i.e. reckon for the western horizon], and
mark [it] forever [permanently], just as I have mentioned. [?]

The Twenty-Sixth Gate. [omwy1 mwwn ywn] % To know the parts
[halakim] that the moon's orb [galgal] traverses, for [the standard reckoning
is] thirty-eight [?] for an eclipse [?] [Lacuna: column edge cropped]. Know
that the appearance [mishtaneh — the variable] [follows] the law of the moon
according to [?] [whether] the moon is alone [by itself] [?]; what is [?] as I have
written in the Sefer Mishpatim [Book of Judgments — Ibn-Ezra's astrological
work] [?], and here [?]. [The reckoning of] the lunar mansions [ha-mahanot]
in the language of Kedar [Arabic] [?] — and behold, to every constellation
[mazal] [belong] two mansions [mahanot]. [?]

Beginning of the [lunar] mansions [manmm n>nn]

[The mansion is called mahaneh [encampment]. [?] What follows is a
list of the twenty-eight lunar mansions (manazil al-qamar). Each entry gives,
right to left: the ordinal (Hebrew letter), the Arabic mansion-name spelled
out letter-by-letter and separated by interpuncts, "ve-targumo” / “targumo”
("and its [Hebrew] translation is...”), and a count or brightness of the stars
composing it. The Arabic names are transcribed as the printed letters give
them; the standard manzila identification follows in brackets where the spelling
and the Hebrew gloss agree. ]

The list reads right-to-left in the source; the table below preserves the logical
order (ordinal — Arabic name — Hebrew translation — star description).

Arabic name  Identifica-

# (as printed) tion Hebrew translation (targum) Stars

x (1) nuibx [al-Nath/  ha-na'ar ("the youth”), for it is the Horn of 3 stars
(al-Nath) al-Sharatan]  Aries

1(2) TVa%R [al-Butayn] beten ("belly”); they are 3, like [the first] 3 stars
(al-Butayn)

3 (3) ax°a71br [al- it is Kimah [Pleiades], and it is [...] 2 stars
(al-N-D-R-Y- Thurayya —
A-H) the Pleiades]

7 (4) TRI27THR [al-Dabarin me-ha-ahar (*from the latter”); and it is a red a red star,
(al-Dabaran)  — star, and upon it are stars with stars

Aldebaran] over it

7 (5) TRO NHR [al-Misan/  kaf (*palm”); they are 3 small stars between 3 + small
(al-Misan) al-Haq'a] [?] two bright stars

1(6) *ANnbK [al-Hana]  ha-shoket ("the trough”); one bright star 1 bright
(al-T-M-Y) [?] star
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Arabic name  Identifica-
# (as printed) tion Hebrew translation (targum) Stars
1(7) 1°0775R [al-Dhira' — ha-zero'ot ("the arms”); and they are two 2 bright
(al-D-R-S-Y-  the bright stars stars
N) Forearm]
n(8) 7anibR [al-Nathra]  pizur ("scatter / the manger”); 20 small stars 20 small
(al-Natra) (ovavp 03513 '), and between them like a stars +
cloud nebulos-
ity
v (9) UL [al-Tarf —  ayin ("eye”); they are 3 stars; forever hidden” 3 stars
(al-Tarf) the Glance] [le-olam ne'elam]
> (10) 77235 K [al-Jabha —  metzah ("forehead”); they are 4 stars 4 stars
(al-Jabha) the
Forehead]
X (1) 17°8n135%x  [al-Zubra]  ha-shokayim ("the legs/thighs”); one star I star
(al-K-w-T-  [?]
A-Y-N)
2 (12) AR [al-Sarfa] [?]] ha-tevah ("the slaughter”); they are 4 stars, 4 stars
(al-"Azr) the upper one bright
» (13) TRNODYN [al-Simak /  adom ("red”); one great star I great
(al-S-M-A-N) al-‘Awwi’] star
2]
7 (14) IRDODR [al-Ghafr]  ha-mekhuseh (“the covered”); they are three 3 small
(al-K-P-A-R)  [?] small stars stars
T (15) TR2ITOR [al-Zubana  tesher — parenthetical (nwn 7"yn) [2]; two 2 bright
(al-Zanban/  — the bright stars stars
al-Zubana) Claws]
10 (16) 5rbynbx [al-1klil —  atara ("crown”); five bright stars 5 bright
(al-M--L-Y-  the Crown] stars
L)
v (17) 15 p (Qalb) [Qalb — the lev ("heart”); they are three stars 3 stars
Heart
(Antares)]
m (18) R RE A3 [al-Shawla  ha-zanav ("the tail”); they are eleven stars, 11 stars (2
(al-Shawla) — the Sting]  and the two are bright brightest)
v (19) o vin(H-  [al-Na@im ha-korot (’the beams”); they are nine stars, ¢ stars
N-T-Y-M) — the the ninth bright
Ostriches]
5 (20) X752 [al-Balda —  keshet ("bow”), for it is like a bow; there is  no star
(al-Balda) the District] no star there, and it is covered (>3 nwp mun  (covered)
710121 R 2210 oW PRI NWp M }Uﬂ)
X3 (21) ma75R [Sa'd ha-shoham ("the onyx”); and they are three 3 stars
(al-D-B-H) al-Dhabih]  stars (omwn, oo nwbw om)
D (22) aTywhR [Sa'd Bula] ha-tov ("the good”); they are two hidden 2 stars
(al-Sh--R) H stars (2167, Dnby3 072915 1w o) (hidden)
1 (23) Aywvbrayw [Sad tov ha-tovim ("the best of the good”); they 2 stars (1
(Sh--R al-Su‘ad] are two stars, and the one is bright bright)
A-L-Sh--R) (ov210m 270, TR TARM 072910 "I OM)
7 (24) »3135K (al-  [Sad ha-alamim ("the mute ones”); they are two 2 stars
K-W-K-Y) al-Akhbiya] stars (onoxm, 02013 2w om)
2]
o (25) 957125 R [al-Fargh al-  ahor ("hinder”), for it is after the tent [ahar 4 stars
(al-B-Z-K-R) Muqaddam] ha-ohel]; they are four stars
[?] (5N MR RIT 7D AR, 02910 7YX O)
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Arabic name  Identifica-

# (as printed) tion Hebrew translation (targum) Stars
1 (26) 53985 K [al-Fargh al- ha-deli (“the bucket”); they are two bright 2 bright
(al-P-R-G-L)  Mu'akhkhar] stars (*>77, o*xn 023910 02w om) stars
" (27) — LR RE-EF [al-Fargh al- ha-deli ha-me’uhar ("the latter bucket”) 2 middle
ordinal (al-P-R-G-L) Muwakhkhar [wmxnn]; they are two middle stars ('yxnx)  stars
doubled, as  [second (the latter)]
printed occurrence]
n> (28) ninbajva  [Bam beten ha-dagim (“the belly of the fishes”); ten 10 stars
(Batn al-Hiit)  al-Hiit — stars (2°2213 TwY) from among the fish
the Belly of
the Fish]

After the mansion list, the prose resumes:

and the mansion is beneath the moon. % Behold, then, [?] to know the
mansion — that is, [the table] sets out for every constellation [mazal] [?]. And
if you do not know the place of the moon [?] — [Lacuna: column edge] it is
opposite; begin from the mansion that [?] for every mansion [there is] a day
[2] [if] you wish to be precise. % Also [there is] a small mansion [mahaneh
katan] [?], and arrange [ve-yataken] [?] that it be [?] at the end of the mansion
[be-sof ha-mahaneh]. *

The Twenty-Seventh Gate. [0y nyawn aywn] % To know the position
of the constellations [matzav ha-shamayim] [?] that are upon the reckoning
[piyus] [?] [Lacuna: column edge]. Let it be [?] [continues into the next folio].

[The foliation continues; this page-opening covers folios 73-13 (24—26) per
the printed folio marks; see the QA report. The square-type figure "2” at the
foot of pp. 26 and 28 is a gathering/signature mark, not body text.]

the sphere is divided into 32 parts, called "sides of the heavens” [ruchot
ha-shamayim]; and four of them are called yetedot [the cardinal "pegs”]. The
eight that lie between them are called semuchot [the “adjacent” points] — for
they are adjacent. 3k

When you wish to determine the twelve “houses” [the astrological houses],
take the Sun's altitude at any time you choose, and set the position of the Sun
[on the rete] according to its altitude in degrees. % And if the Sun stands in
the eastern quarter [i.e. is rising], at the moment you take the altitude, set them
[the degrees] in degrees toward the west. * And if you want to set up the
houses by night, take the altitude of one of the known stars from among the
[stars of the] rete, and set it according to its altitude, in the manner I described
for the Sun. % Then observe: the degree that is rising is called the beginning
of the first house — and it is the ascendant degree, and is named the yated [the
cardinal point]. %

Likewise observe the degree you find upon the midday line [the meridian]:
it is the beginning of the tenth house, and is named the upper yated [the upper
cardinal point]. %k Likewise observe the degree you find at the first western
end [point]: it is the degree that is setting, and it is the beginning of the fourth
house, and is named the lower yated [the lower cardinal point].
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Now there is no doubt regarding the four yetedot, for there are decisive
proofs for them; only in the ordering of the four [intermediate] houses that
remain — the others — is there doubt and dispute among the scholars. The
four remaining are the second, the third, the fifth, and the sixth. There is no
need to mention what Ptolemy said and those who disagree with him — only
by the true method. 3k

After you have set the position of the Sun according to its altitude — or the
position of the star according to its altitude — observe the degree you find at
the beginning of the eleventh hour [line]: it is the beginning of the second
house. % Likewise observe the degree you find at the beginning of the ninth
hour: it is the beginning of the third house. % Likewise observe the degree
at the beginning of the fifth hour: it is the beginning of the fifth house. %
Likewise observe the degree you find at the beginning of the third hour: it is
the beginning of the sixth house. %

And here there is no doubt: for the eighth house is opposite the second, and
the ninth house is opposite the third. * And we have already said that the tenth
house is the yated...

the upper [yated], and it is opposite the fourth, which is the lower yated.
The first house is opposite the seventh. % The twelfth house is opposite the
sixth. %k And behold the setting-up of the twelve houses; it remains for you to
correct their positions [adjust them by latitude], as I shall explain.

Know that the upright [equal] house is thirty degrees [in extent]; but there
is also a "large house” and a “small house.” sk Know that all this God will bring
upon you [i.e. all this is by divine ordinance]: for when a star [planet] is in
a large house, its power changes from what it would be — this is called the
"house of breath/spirit” [the strong, advantaged house]. *% And likewise, when
it is in a small house, its power also changes, and this is called the "constricted
house” [the weak house] — as I have explained in the Book of Judgments [Sefer
ha-Mishpatim — Ibn Ezra's astrological work]. *% And now I shall draw for
you the figure of the houses.”)

The Twenty-Eighth Gate — on the knowledge of the aspects [mabbatim]
that pertain to the seven planets.

To know the aspects: there is great dispute among the sages of Greece, and
between the sages of India and Persia. They have books concerning them.
% When you wish to know the aspects, determine the positions of the seven
planets. 3

Know: if the star [planet] was below the earth [horizon], its aspect is called
"lower,” and is named a right aspect [mabbat yemini]. And if it was above the
earth, its aspect is called "upper,” and is named a left aspect [mabbat semali].
Now the star whose ascending degree is in the sixth [zodiacal degree counted
from another point]: it is at the beginning of the third house. Do not be
concerned [i.e. do not insist] that it be at the beginning of the second or the
fourth house. And its aspect, which is in the third [house], is at the beginning
of the fifth house. Do not be concerned that the house be the [house of the]
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following sign — these are not the aspects [you should reckon]; these aspects
are leftward. %

And the star that is in the eighth house: its aspect with the ascending [sign]
is an opposing [diametrical] aspect [mabbat nokhah], and this is the upright
aspect [mabbat ha-yashar] that...

in the aspects. * And the right aspect shelters the light [sokhekh la-or] at
the beginning of the first house, which it regards with the five [degrees] —a
sextile aspect [Mww van]; and it shelters the light at the beginning of the ninth
house, regarding with the five [degrees] — a trine aspect [e 5w van]. * I
is also disclosed that the aspects do not always hold a fixed placement in the
house, great or small — only the operation of the aspect [matters], as I shall
explain; and likewise the [other] aspects.

And the aspects that the left ones regard together with the right ones: the
left aspect is a trine aspect with the right sextile aspect; and it is a "sheltering”
aspect [7130 van — the covering/conjunctional relation] with the right trine
aspect; and the left aspect is a "sheltering” aspect with the right sextile; and it
is a trine aspect with the right trine. *% And all these aspects — perform them
upon the houses, not upon the degrees; do not stretch [the reckoning] over a
house great or small among the aspects — only make the aspects as I have set
torth earlier. %

And you shall rely on the aspects in this procedure, in the far house or the
near one; and all this is an easy way. 3k If the “sheltering” [body] was at the
beginning of the house [...]; and if the sheltering of the light was in the left
sextile aspect at the beginning of the hour — that is to say [9™], it is the leader
of the house [ra1 5ma]. sk Or if the sheltering of the light was in the right
aspect, striking the degree that is over the hour — that is to say, behold it is the
leader of the house. % And likewise the rest of the left aspects, if they were in
the middle of the house; %

or the aspects — the right aspect — by the power of the degree that leads the
left house: in this too there is nothing [further] required. % And [the question
arises] only if the “sheltering” [body] was not at the beginning of the house and
not in the middle of the house: [then] make the aspects as I shall explain.

And so the working: Know the degrees of the house in which the first
star is, and the degrees of the house in which the second star is. *% And if the
houses are equal in their degrees, then behold, [the reckoning] is equal for
them — for all the houses that are at the middle of the aspect-instrument [the
instrument-of-aspects, keli ha-mabbat]...

% And if you need to enlarge the middle houses or to make them smaller,
do them and make the aspect as it [actually] is. *%k And if the houses are not
equal, take the surplus of the difference between the two of them and divide
it in half; add it to the small house, and upon that reckoning the aspects will
come out true; and make the aspect as it [actually] is. * And in the Book of
Judgments I shall explain the powers of the aspects.
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The Twenty-Ninth Gate — on the knowledge of the positions of the great
[bright] stars that are upon the sphere of the constellations [the fixed stars].

Behold, I shall write for you their positions as they were in the year 4906
of the creation of the world [[wwy nxn 1 0858 "7 = 4000 + 900 + 6 = 4906
AM; 4906 - 3760 = 1146 CE]. % Know that every star moves from its place by
one degree in every seventy years. % And so it moves, in every year, ﬁfty—one
seconds and twenty-six thirds [s1” 26”/yr — the forward annual precession
rate]. %

Add that to the position of the star as it is written. And if you wish to know
its position in time past, take for each year 21 [X"] seconds and twenty-six thirds
[nrwow 173 = 26”; the page prints X" (21”), not the forward 517 — transcribed
as printed, an inherited discrepancy with the forward annual rate], and subtract
them from the position of the star as it is written; then you will find its position.
%k And behold, I shall now write their positions for you. % And further, I shall
give you a method to recognize them upon the sphere [the rete]. sk

And I have already informed you that they place into the rete only stars of
the first or the second magnitude [mikhbod = magnitude]. % Now the star
that is of the first magnitude, I shall mention it and every star whose magnitude
I do not mention — know that it is of the second magnitude. %

[Star-list table — Gate 29. This page begins the catalogue of bright fixed stars.
Each entry: star name (spelled out letter-by-letter), transliterated Arabic name,
zodiacal sign, ecliptic longitude (degrees, minutes), ecliptic latitude (degrees,
minutes), magnitude, and hemisphere (north/south). Coordinates are Hebrew

gematria, read glyph-by-glyph on the scan at high magnification.]

Star name  Arabic name Sign Longi- Mag- Hemi-
# (Ibn Ezra)  (spelled) [mazalfude Latitude nitude sphere
I BROYT M PY]RIITOR M 27°50"  5°10' [0op7 Awy mbyn awnn]  First  South-
[the Left [al-Dabaran = [Tau- [Ayaw mag- ern
Eye of the  Aldebaran] rus] @MW nicude  [*m1]
Bull = nbyn [pwxam m20n]
Aldebaran] oW N
op]
2 2501 53 AD KRR o°mIRN 4°58' 31°50' [not South-
[the Foot  [al-Jawza’ —the [Gem-[ay2w  [o°p7 ownn mbyn Tnxi][recte: stated  ern
of the Dog  Arabic name of  ini] mbyn 31°50" — text reads "Xy ... - [>m7]

= Rigel] Orion; here ownn op7ownan,”ie. V...and one  second
applied to fphaA17a) [thirty-one] degrees, fifty mag-
Rigel][?] op] minutes”][?] ni-
tude]

Footnote (Rashi-script, foot of folio ®3):

[Gloss: *) "The figure of the houses is a separate plate [luah meyuhad] at the
end of the pamphlet [ba-sof ha-hoveret].”] — an editor's note (H. Edelman)
indicating that the diagram of the astrological houses promised in the text is
supplied as a separate plate bound at the end of the fascicle, not inline here.
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Gate Twenty-Nine (continued) — The Catalogue of the Great
Fixed Stars

[The bright-fixed-star catalogue, opened at the foot of folio 31, continues
here as running prose: each star is given as one clause — Hebrew name —
transliterated Arabic name — sign (mazal) — ecliptic longitude — ecliptic latitude
— magnitude — hemisphere (northern/southern). Entries 1—2 (Aldebaran; the
warrior's shoulder al-Jawza’) were recorded at the end of the prior folio. The
numbering below continues from entry 3. The in-text % marks that divide the
clauses are preserved as literal .]

Reproduced as a table preserving the source field order. Coordinates are
spelled out in Hebrew words on the page and given here in degrees/minutes
within the named sign.

Arabic name

Hebrew (as printed) - Ecliptic = Magni- Hemi-

# descriptor identification  Sign (mazal)  Ecliptic longitude latitude tude sphere

3 "The PITYOR Gemini 7°58' 16°30' Ist south-
warrior, [al—‘ayyﬁq - (omxn3) [as ern
called om?1”  Capella] printed;

(the one who Capella

fights) belongs to
Auriga — see
note a]

4 "The 9X2°35X2231%emini 28°8' 40°20' — south-
shoulder of ~ [Mankib (omxn) [mag- ern
the warrior”  al-Jabbar - nitude
(M oow)  Betelgeuse / not

Orion's stated;
shoulder] see
note b]

5 "The 212y 5 Ry wEancer (Jud)  20°48' 34°10' Ist south-

shoulder of  [al-shira ern

the warrior”  al-‘abiir »
(Mamoow)  Sirius]

6 *The hideous X 2>n3% x>y Cher (Juo)  4°18' 16°10'  Ist south-
one, its eye”  [al-shira ern
(wy wom) al-ghumaysa’ -

Procyon]

7 "The heartof 70y%x3%p Leo (7K) 17°31" 16°10"  Ist south-
the Lion” [Qalb al-Asad ern
(7% 25) - Regulus]

8 "The tail of RXB2735K Virgo (m)  40°38' [>30° 11°20' Ist north-
the Lion” [al-Sarfa - within a sign — as ern
(7% 211) Denebola] printed]

9 "The watrior 2 X1y 2 R py nolitva (axn)  11°48' 0°40' Ist south-
without a [al-Simak [forty ern
lance” al-A‘zal — minutes;

(mm1 X923 m237) Spica] no
* degrees
written]
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GATE TWENTY-NINE (CONTINUED) — ...

Arabic name

Hebrew (as printed) — Ecliptic = Magni- Hemi-

# descriptor identification  Sign (mazal)  Ecliptic longitude latitude  tude sphere

10 “The warrior X% [unnamed Libra (axn)  27°2 10°31' ISt north-
with a lance, Arabic — ern
the first” al-Simak
(wxan e SyabBihih -

* Arcturus by
sense; see note
d]

I "The falling ¥ p ¥ X 2 X 7101 ®@apricorn 56°25" [degrees 56 36°10' Ist north-
eagle” [al-Nasr (1) confirmed; 25’ ran ern
(poun wan)  al-Wagi‘ - off the strip edge

Vegal — >30° within a
sign as printed]
Arabic name (as Mag-
printed) - Sign  Ecliptic ni-  Hemi-

# Hebrew descriptor  identification (mazal)longicude  Ecliptic latitude ~ tude  sphere

12 *The mouth of the nin®xno1n Aquar-24°10' 13° [thirteen — north-
Fish” (3771 *p) [Fam al-Hiit - ius degrees] [mag- ern

Fomalhaut] (>7) ni-
tude
not
stated]

13 "The head of the X AnPRaX"  Aries 2°38' 12°8' — north-
Woman” [Ra’s al-Mara —  (7%v) ern
(roxn wxN) a Andromedae,

Alpheratz]

4 "The head of 5 35x0KRN Tau- 44°48' 23° — north-
Cancer” [Ra’s al-Jil - rus  [>30° ern
(Ju70 wK") Castor/Pollux ()  within a

region; see note f] sign — as

printed]

15 "He made the 5535 %0X895 K8 nMau- 20°39' 30° [thirty — north-
head of Cancer” [Himal Rasal-Jil] rus  [twenty degrees] ern
(Ju70 wr" XOY) (") degrees,

[the left] thirty-nine
(5235 x 0 Hxen) minutes]

16 "The left shoulder x235x221n Gem- 5°28' 17°30" — south-
of the warrior” 70X 5 & [Mankib ini ern
(>Xxnwn M 0ow)  al-Jabbar al-Aysar  (o'mxn)

% - Bellatrix]

17 |00 73y 0" IR1y5x70mn  Gem- 17°28' 20° [twenty — north-
(the support, the ~ [Mamsak al-inan ini [seventeen degrees] ern
elbow of the — Capella region  (o"mxnfegrees,
buckler) / Auriga; see note twenty-

h] eight

minutes]

18 "The head of the xoixnbxoxa Can- 1m°48' 30°15' — north-
foremost Twin” 2o1nb[Ra’s cer ern
(o7pan ownn wxl)  al-Tawam (yumom)

al-Mugaddim -
Castor]
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GATE TWENTY-NINE (CONTINUED) — ...

Arabic name (as Mag-
printed) — Sign  Ecliptic ni-  Hemi-

# Hebrew descriptor  identification (mazal)longicude  Ecliptic latitude ~ tude  sphere

19 "The head of the xoiIxnbxoxa Can- 25°48' 30°st' [thirty — —
latter Twin” 2o1nb[Ra’s cer degrees, fifty-one [hemi-
(Amxn ownm wx1)  al-Taw’am (y010) minutes — sphere

al-Mu’akhkhar — corrected from not
Pollux] the prior 51°31'] printed]
Eclip-
tic
lon- Mag-
Arabic name (as printed) = Sign gi-  Ecliptic ni- Hemi-

# Hebrew descriptor identification (mazal)tude  latitude tude sphere

20 "The radiant one onthe “p1ya3>75RIxRNO X Leo 17°18' 8°30' — north-
neck of the Lion” [al-M7'ir... ‘unq...; see note j] (7K) ern
(7R MR TRAN)

21 The bridegroom thatis yywox5p1y>2175K Leo 30°28' 20° — —
on the neck of the Lion” [...‘unq al-...; see note k] () [not
(77X NI R OINT) printed]

22 "The heart of the axIpy>r25p[Qalb Scor- 26°45' 3° — south-
Scorpion” (37py 29) [in al-‘Aqrab — Antares] pio ern
Scorpio, 31pya] (27py)

23 "The knee of the Bow, 10°%x0y75x2pIp Capri- 28°18' 18°10' — north-
on the left” [Qargab al-Da‘m... ?; see corn ern
(oxmwn nwpn 772) note m] (13)

24 "The ankle of the Bow” *nx71%x21p1x[Arqib Capri- 20°3'  53° — south-
(nwpn Sop) al-Dami... ?] corn [large ern

("rJ) —as
printed]

25 ”The flying Eagle” T iRvoR701% & [al-Nasr  Capri- 18° 20° — north-
(erymn wim) al-T2’ir = Altair] corn ern

()

26 "The tail of the Hen” X32105y [Ala T-z-y-g-a  Aquar-24°18' 8° Ist south-
(0513707 21), also called  — printed letters; not securely  ius ern
“the prophet” (x*231) identifiable, see note o] (57)

27 "The heart of the Fish” n1n%x2%p[Qalbal-Hiit; Aries 9° 26°20' — north-
(3171 25) see note p] (mow) ern

28 *The shoulder of the 09855 K221 n[Mankib Pisces 17°18' 31°20' — north-
Horse” (o011 0ow) al-Faras — f Pegasi, Scheat]  (o"7) ern

29 "The left foot of the "qohRARINDRY AN Tau- 20° 28° — north-
Woman” [Rijl al-Mar’a al-Yusra] rus ern
(oxnwn nwxn Ha) ()

30 "The ankle of the Twin” X w32 x231p 7y [‘Arqib Gem- 18°48' 24° — north-
(@xn 207p) al-...; see note q ini ern

(oomxna)
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Arabic name Mag-
(as printed) - Sign  Ecliptic ni-  Hemi-
# Hebrew descriptor  identification  (mazal)longitude Ecliptic latitude tude sphere
31 "The point [that is] [no Arabic Scor- 28°9' 60°40' [sixty degrees, — —
between the two name given] pio  [twenty- forty minutes; see note [not
points” (27py3) eighe 1] stated]
(nrmipan »nwn 7Tpan) degrees,
nine
minutes]
32 "The latter [point]” [no Arabic Scor- 7°19' [seven  35° [thirty-five — —
() name given] pio  degrees, degrees]
(279py3) nineteen
minutes]
33 "The head that has  71% p % X 0 X 7Sagit- 26°38' 32° — north-
no strength init”  [Ra’s tar- ern
(M2 12 PR wXN) al-Qa‘id; see  ius
note s] (nwpa)
34 "The neck of the [no Arabic Aquar-20°21' 40°34' [forty degrees, — south-
Horse” (@07 9X1)  name givcn] ius [twcnty thirty-four minutes — ern
(®7)  degrees, corrected from the
twenty-one  prior 44°34']
minutes]
33 "The end of the Divop [sign 20°25' 22° — south-
tail-star” [Qitum — not [twenty ern
(2010 21 112p), printed stated] degrees,
called owp letters; see twenty-five
[Qit-tum] note u] minutes]

CLOSING INSTRUCTION — {:INDING A STAR'S POSITION WITH THE INSTRUMENT

When you wish to identify the precise position of a star, take the instrument
— the astrolabe — and note how far its longitude lies from the meridian (the
line that halves the heavens). Examine the degree-mark you find on the rete
[al-shabaka], the position the star occupies on the meridian: that is, the star
fixed in your astrolabe [be-astarlab shelkha]. The degrees lying between the
position of the star and the ecliptic circle [‘agulat ha-mazalot] are the star's
latitude [merhaq].

If the degrees of the star are greater than the degrees of the rete, the star is
southern; and if the degrees of the star are greater than the degrees of the rete
[it is]... [the text here continues:] and that which is from the degrees of the
rete is northern — this is what is called the latitude of the star.

When it lies upon the ecliptic of the celestial equator [me‘agulat mashveh
ha-yom] [i.e. the equator], that is what is called the declination [netiyot] of
the star, as I have taught you in Gate Fourteen.

And if you wish to identify one [particular] star, and you wish to know
its place — and you already know its latitude as well — then take its altitude
when it is at the meridian. This is, when you see it rising as far as it can rise
no higher and begins to descend: it is then at the meridian. Take the altitude,
and you will know the latitude [merhaq]. If it is northern, subtract the latitude
from the altitude; and if it is southern, add the latitude to the altitcude. Then
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the remainder, the one that is lacking, [revolve / reckon around] the ecliptic in
that quarter, and you will reach knowledge [of its place]...

[The instruction continues beyond the foot of this folio.]

the fourth [quarter], at the position of the sun and the degree it occupies.
Then look at the celestial circles: according to the value of the altitude, either
subtract the surplus or add the deficiency, [reckoning] there at its place.

You can also learn the position of stars when they are joined with the
servant-stars. By knowing the position of the servant-stars and the value of
their accompaniment, you will know the position of the star joined with them.

By this method you will be able to identify stars even if you do not [already]
recognize them. For when you take a star you believe to be the great one that
appears to you, and take its altitude — when it is at mid-heaven — and set the
rete accordingly: if the star reaches the same altitude that you imagined of it,
then it is in truth that star. And if you recognize one other star, you will be
able to identify the rest. Here is the method: take the altitude of the star you
do recognize, and set the star you know to that altitude. If the star was eastern
at the moment its altitude was taken, set it on the eastern bridge; and if it was
western at the moment its altitude was taken, set it on the western bridge. Take
the altitude of one of the visible stars among the great ones, and you will see —
if you find the altitude of any star matching that altitude — that it is that star
itself. But only provided that you take the two altitudes within a single hour,
so that the altitude does not change.

Gate Thirty: On Knowing at What Degree the Star Will Rise
upon the Earth
When you wish to know this, set the star you have on the rete at the first bridge,

at the eastern edge of the [horizon at] west. The degree you find on the rete at
the eastern edge — at that degree the star will rise.

Gate Thirty-One: On Knowing at What Degree the Star Will
Set

Set the star you have on the rete at the first bridge, at the western edge. The
degree you find on the rete at the western edge — there the star will set.

Gate Thirty-Two: On Knowing the Star's Day-Arc and Night-
Arc

That is to say: the time of its appearance above the earth while the sun is hidden
beneath it — meaning the night.

When you wish to know this, set the star you have on the rete at the first
bridge at the eastern edge of the [horizon at] east, and mark with the head of
Capricorn [the alidade], and turn the star on the rete to the western edge, and
mark again with the head of Capricorn. See how much lies between the two
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marks: that is the day-arc of the star. If you subtract this from all the degrees
of the sphere, you will find its night-arc. And if you divide the day-arc and
the night-arc by fifteen, you will find how many equal hours are in its day-arc
and its night-arc. And if you wish to derive its night-arc before deriving its
day-arc: set the star you have on the rete at the first bridge at the western edge,
and mark; and set it likewise at the first bridge at the eastern edge, and mark.
Whatever lies between the two marks is its night-arc; you will find its day-arc
[by subtraction from the whole circle].

Gate Thirty-Three: On Knowing the Altitude of Every Tower
or Tree

When you wish to know the altitude of any tall thing, set the alidade at forty-
five degrees on the [shadow-]quadrant by which the altitude is to be measured.
Approach and withdraw opposite that tower you wish to measure, and travel
along the path of the two sights until you see its summit. Now, when you sight
with one eye and see the top of the tower, measure from the standing-place
of your foot up to the base of the tower; add to that the height of your own
stature, which is [the distance] from your eye to the ground — that is the height
of the tower.

But if you do not wish to measure [from your eye] to the ground, then,
after seeing the top of the tower, set the alidade on the fourth [quadrant] —
the eastern one, turned toward the [shadow-scale] — at forty-five degrees, and
travel along the path of the sights. If you find that you must stand in one place
and turn only your eyes, and the place that appears in your eyes — which you
measure up to the base of the tower — that is its height.

But if you cannot withdraw and approach so [as to sight the summit at forty-
five degrees], stand in one place; lower and tilt the alidade until you see the
top of the tower; and observe at how many degrees the standing-place stands
on the quadrant by which the altitude is taken. Mark it there in degrees, or at
some other position on the instrument opposite the point of the alidade. Then
lower the alidade on the fourth quadrant — the eastern one, turned [toward the
scale] — stand in your place, lower and tilt the alidade until you see the base of
the tower, [along] the path of the sights, with the alidade fixed in its place. And
when you see the sun [for sighting], stand in your place, raise the alidade up to
the mark you fixed on the quadrant by which the altitude is taken — opposite
the point of the alidade in degrees, opposite the point of the alidade — and
when you have raised it up to that mark, tilt [the instrument along] the path
of the sights toward the place of the wall, and measure from there up to the
base of the tower. Set it against the number of fingers [on the shadow-scale of
the instrument]: if double the alidade [reading] on the fingers of the reversed
shadow [umbra versa], subtract the fingers of the shadow from the breadth; and
if double the alidade [reading] is on the fingers of the straight shadow [umbra
recta], add. The number of fingers of the shadow upon the breadth — which is
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between the standing-place of your foot and the base of the tower — after the
addition or subtraction, that result is the altitude of the tower. And always add
the height of your stature, [the distance] from your eye to the ground.

And if you cannot measure up to the base of the tower [to find] its height:
stand in one place, travel along the path of the sights until you see the top
of the tower, and mark with [the alidade] how many doubled fingers of the
alidade [it reads], and mark the place where you stood. Go to another place,
forward or backward, travel again a second time toward its top, and see how
many doubled fingers of the alidade [it reads]; mark that place too where you
stood. Measure the distance between the first standing-place and the second;
take the difference of the fingers of the two [readings], and set that against the
[doubled] fingers of the alidade. Whatever results is the altitude of the tower.

And if you wish to know the altitude of the tower without measuring at
all: sight the top of the tower and see at how many degrees the standing-place
stands on the quadrant by which the altitude is to be taken; mark it there in
degrees, or at some other position on the instrument opposite the point of the
alidade. Then lower the alidade on the fourth quadrant — the eastern one,
turned [toward the scale] — and stand in your place; lower and tilt the alidade
until you see its base; lower the alidade opposite another wall and approach it
until you see the base of that wall along the path of the sights, with the alidade
fixed in its place. When you see the sun, stand in your place and raise the
alidade up to the mark you set on the quadrant by which the altitude is taken
— opposite the point of the alidade — and when you have raised it up to that
mark, [sight] along the path of the sights to the place of the wall, and the place
that appears, mark it and measure from there up to the base, and so [you find]
its altitude. There is no need to add the height of your own stature.

Gate Thirty-Four: On Knowing the Altitude of a Thing That Is
Below Your Position, or the Depth of Anything

When you wish to know the altitude of any thing that is below your position,
set the alidade on the fourth quadrant — the eastern one, turned [toward the
scale] — and travel along the path of the sights; raise and lower the alidade until
you see its top; and measure from the standing-place of your foot up to the base
of that thing, and subtract it from the height of your stature: the remainder is
the altitude of that thing.

And if you wish to know the depth from the roof-top down to below, set
a mark on the ground. If you have a square of shadows on that quadrant,
hang the instrument on your left; and if you have a square of shadows on
that quadrant, hang it on your right, and travel until you see the mark you
placed on the ground, and see at how many doubled fingers of the alidade [it
reads], and mark the place where you stood. Go forward and backward, and
travel a second time toward the mark, and see at how many doubled fingers of
the alidade [it reads], and mark that place too where you stood. Measure the
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distance between the first standing-place and the second, and set them against
the fingers [of the scale]: whatever results from the ratio is the depth — except
that you must subtract from it the height of your own stature.

And if you were upon the top of a column and could not go higher, and you
wish to know its height: set a mark on the ground and hang the instrument
on your right. If you have a square of shadows on the fourth — the eastern
— quadrant [proceed thus]; and if you have no square of shadows, hang it on
your left, and stand on top of the column, and travel along the path of the two
sights. Lower and tilt the alidade until you see that mark you placed on the
ground. And when you see the mark, see at how many doubled fingers of the
alidade [it reads], and set another mark; lower and tilt the alidade again until
you see that mark, and see likewise at how many doubled fingers of the alidade
[it reads], and measure the distance...

[continuation of] Gate Thirty-Four — the distance is measured from the
count of the doubled fingers of the alidade against the last point, and that is
the height. Likewise, if you wish to suspend the instrument by its right hand
[i.e. hold it upright], you may do so by the back face, since you have no
shadow-square on the eastern quadrant of its back. %

You may also do the following, after you have seen the mark you wished to
observe: look at how many degrees the alidade's head [pointer] reads, out of all
the ninety degrees of that quadrant, and set the alidade upon those degrees that
are on the western side, where the shadow-square is on that quadrant. Then
the edge [tip] of the alidade's pointer will show you the fingers of the shadow.
% In this way you can always carry out your work.

To measure the depth of a pit: stand at the rim of the pit and sight through
the pinnules [the sighting holes] until you see the surface of the water in the
further wall of the pit [reflected at the far edge]. Note at how many doubled
fingers the alidade reads, measure the diagonal [slant distance to] the pit, and
the ratio you find between the fingers — so will be the depth.

To measure the width of a single river: stand at the bank of the river on one
side and sight through the pinnules until you see the other side. Fix the alidade
in position [leave it set], and go and stand at another spot. Sight through the
pinnules in a straight line, and measure on foot [pace off] from where you are
standing to the spot you have sighted — so [you obtain] the width of the river.
%

The Thirty-Fifth Gate.

Everything I have mentioned among all the operations — you can do it all
on a plate [tablet] whose latitude matches the latitude of your land. But if you
do not have a plate for the latitude of your land, and you wish to perform one
of the operations: take a plate whose latitude is less than that of your land and
perform on it the operation you wish to do; and also take a plate whose latitude
is greater than that of your land, and perform that same operation on it as well,
and observe what difference there is between the two latitudes. Then learn
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how far your own place is from the lesser plate, add a proportional amount to
it [interpolate], and so will that operation come out for your land. s

Example. We wished to find the rising degree [the ascendant] at latitude
36 [15] degrees. You have a plate for latitude 33 [3"2] degrees, and you also
have a plate for latitude 39 [0"2] degrees. The rising degree on the plate whose
latitude is 33, when the head of Aries [t WX/ 0° Aries| ascended, was [some
value]; and on the plate whose latitude is 39, it was [some other value]. We saw
that the difference between the two latitudes was 6 [1'] degrees [of latitude].
Therefore, for each degree of latitude, [there is] one degree of the [ascending]
sign. % Our place is 3 [2'] degrees distant [in latitude] from the lesser plate; so
we take 3 degrees of the sign and add them to the ascendant [given by] the
lesser plate — on which the head of Aries was rising — and the ascendant in
our land will be 3 degrees [higher]. So too for all the rest of the operations.

Only — if you wished to find the place of the sun, you can learn it from one
plate alone [whether it is for a latitude] less or greater [than yours]. This is: that
you take a plate whose latitude is greater than that of your land, [subtract] the
[extra] degrees that are between the [latitude of the] plate and your land from
the altitude of the sun, and upon the remainder you derive the place of the sun.
Or: take a plate whose latitude is less than that of your land, add the degrees
that are between the [latitude of the] plate and your land onto the altitude of
the sun, and upon the sum you derive the place of the sun. 3k

Example of this. We wished to find the place of the sun at latitude 36 ["%],
and we have a plate whose latitude is 33 [32], and the sun's altitude was forty
[0°y27x] degrees. We added 3 [3'] degrees onto it [40 + 3 = 43], rotated the
reshet [rete / star-net], and the degree that we found on the meridian line
[oonw >xn 7] at [altitude] 43 [3"n] — that is the place of the sun. And if our plate
had a latitude of 39 [0"7], we would subtract three [w15w] degrees from the
sun's altitude, rotate the rete, and the degree that we found on the meridian
line at [altitude] 37 [1"%] — there is the place of the sun.

The Thirty-Sixth Gate.

In all that I have mentioned concerning the work of the instrument, I have
spoken only of a complete instrument — one on which you find a graduation-
mark [7w3] at every degree of altitude. But if your instrument is not complete,
and you wish to perform one of the operations and you do not find a graduation-
mark at the required altitude: set the degree you wish, [reckoned] from the
[zodiac] circle or from the tooth [pointer-tip] of a star, upon the graduation-
mark that lies just before it [the one passed], and mark it with the head of
Capricorn [*13 w1 — i.e. with the "Beta” pointer/index]. Then set that same
degree, or that same tooth of the star, upon the graduation-mark that comes
next [the following mark], and likewise mark it with the head of Capricorn.
You will then see [pages run on:]

how much there is between the two marks. Take a proportional value
relative to the first altitude — for it [the interval] is [an arc of] a circle [nwp].
And here I will give you an example for each one [case]. *
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If you wished to find the place of the sun by the sixth part [e"w — the
alidade-quadrant of the instrument], and the sun's altitude was 45 ["n] degrees,
but you have no graduation-mark at 45 on the sixth-part [scale] — only at
43 and at 45 ["m 3] — : we rotated the rete to [the mark] that we passed,
and there were [there] 24 [1"3] degrees of the sign Libra [o>arxn / Libra]. We
also rotated the rete to the graduation-mark that comes [next], and steadied it
always with the head of Capricorn [the Beta index]. %

We saw that the distance between the two marks was s [1'] degrees [the
page reads 7' = 50 MPyn ' PM oamon 1w 1w prnt w1, And here we took
half of them, for [each whole] degree of our altitude was [the span] that falls
between [the marks at] 43 and 45 [ 3n]. Now if the sign you wish [to read]
is from the head of Capricorn until the end of Gemini [*73 wxA... mxn 1],
add the half onto the first place, and you will find the place of the sun. But if the
sign you wish [to read] is from the head of Cancer until [the end of Sagittarius]
[0"y 100 WX — ad, “until”], subtract the [computed] arc [nwp] from the first
place, and then you will find the place of the sun. *

And here we took 4 [1'] degrees [as] the [interval] that was found on the first
graduation-mark [&71 wx'] — which were 24 [71"5] degrees of the sign Libra
— and subtracted them upon the place of the sun. Thus the place of the sun is
[the resulting] degree of the sign Libra.

And if you wished [to find the place] by the graduation-mark, [reckoning]
from the head of Capricorn through [an interval of] 4 [1'] degrees with the
Beta [index], then the degree you find on the meridian line — there [on] the
circle is the place of the sun. And the [name of the] graduation-mark is [that]
of 45 ["]. Mark it on the plate fixed [in place]. %

Likewise, if you wish to find the rising degree [the altitude of the ascendant],
do it by this method.

Example for finding the rising degree. We wished to know the rising
[ascending] degree by the sixth-part [scale], and the sun's altitude was 45 [7"n]
degrees. Here we have no graduation-mark — we set the place of the sun at
[the mark] 43 [a"n], and made a mark [1m°0] with the Beta [index], and looked,
too, for the ascendant — which is the head of Aquarius [*>7 wx1]; the place of
the sun is steadied at the mark of 45 [[7"1], and we made another mark with the
Beta. Between the two marks there were 5 [1'] degrees; we took half of them.
% And if the sun was in the east, add it [the half] onto the first altitude, and
you will find the [true] altitude. But if the was in the west, subtract it from the
first altitude, and you will find the true altitude. 3k

And here, [if] the sun was [reckoned] from the head of Aquarius [we pro-
ceeded] truly [as above]. We took the 4 [1'] degrees, the [interval] that we
found on the meridian as 43 [3"n] on the graduation-mark, [namely] the head of
Aquarius [*27 wx1], and the sun's altitude is 4 [1'] degrees of Aquarius. % And if
you find the star [reckoning] from the head of Capricorn through [an interval
of] 4 [7'] degrees with the Beta, and the ascendant comes out [as] the head
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of Aquarius — all this is true, and everything [comes out as] one [consistent],
whichever you wish.

And so [do] the rest of every operation of the instrument, if you have no
graduation-mark for the required altitude.

All this that I have mentioned [is] easy on an instrument whose zodiac-
circle is divided into 365 [1"@2] degrees [recte: 360 (0"@)], as in the complete
instrument. K

But if you have no complete instrument and you do not find a line [] for
the required degree on the circle: take a thread [x2nn 1 — a fine line/thread],
mark it [its position] with the Beta, and likewise mark it. Take the [next] line
that comes [passes], mark it likewise with the Beta, and take the [proportional]
value required.

And here I will give you an example. We wished to know the place of the
sun, and here we rotated the rete onto the meridian line [@w 21 7] at the
altitude [reading], and we did not find on the apodate [the amudat ha-galgal —
the circle's graduated edge/diameter-scale] a line for [the exact altitude]; rather,
the line before it was [for] six [1'] degrees of the sign Aries [170 71m], and after
it the line was [for] 12 [2"] degrees of the sign Aries. We made a mark with
the head of Capricorn [the Beta index] just as [we did before], rotated the rete
onto the altitude, and we will call this the "middle mark” [>y3nx 0], *

After this, mark on the meridian line the position of the [apodate of the]
circle, [where] the line of the circle's apodate which we passed [lies] — we
will make another mark, and we will call this the “first mark” [pwxn 0],
Again, mark on the meridian line the [next] line that comes, and likewise make
another mark with the head of Capricorn [the Beta] — we will call this the "last
mark” [11nx 0], %

We saw that between the first mark and the last there were 6 [1'] degrees.
And the middle mark was distant from the first by 3 [3'] degrees. % Now, you
wished [to know] the whole interval, in order to take a fourth; [namely] the
six degrees that are [the span] from line 6 to line 12 [2 %% " W 1] [equal] the
apodate [amudat] of the circle, and they [count as] one [whole] degree and 30
[>'] minutes [2°p7]. We added them onto the line that is the lesser — [namely]
line 6 [1 '], which is 6 [1'] degrees of the sign Aries [170 5] — and they are 7
[1'] degrees and 30 [9'] minutes; and there [that] is the place of the sun. %

And if you wish [to find] the rising degree [the ascendant], do it too by this
method, and here I will give you an example. We wished to find the rising
degree, and the sun's altitude was [continues].

degrees, and the place of the sun is 9 degrees in Libra. Now there is no
line on it [the instrument] in the middle of the zodiac circle for 9 degrees in
Libra — it has only a line for 6 degrees and a line for 12 degrees. So we set
the 6-degree line to the altitude and made a mark, together with the head of
Capricorn [*73 wx1, the Beta index], on the [rim]; and we made a mark on the
degree that was then rising [the ascendant]. Then we set the 12-degree line
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to the altitude and made a mark, together with the head of Capricorn, on the
[rim]; and there were 5 degrees between the two marks.

Of these we took the amount we wanted — two degrees — and added them
to the first rising point on which we had made a mark. What results from the
sum is the rising degree [the ascendant]. And if you prefer: turn the head of
Capricorn through 4 degrees and look at the rising point — that is the rising
degree for that moment. Do the same for the rest of the instrument's operations,
if you should have an incomplete instrument. But the complete instrument is
the best of all instruments.

[Author's colophon:]

This book was completed in the year 3w [Hebrew: w300 + 230 + 33 = 333;
i.e. (5)333 AM = 1572/73 CE], on the eve of the fourth day [Wednesday], the
sth of Cheshvan [pwn 7], in the [Torah] portion of Lech Lecha.

[ am the scribe. The cluster of camphire [a poetic flourish, after Shir ha-
Shirim 1:14]. Giver of fair words [cf. Bereishis 49:21]. I complete this book. To
God, Creator of the world. So speaks Shmuel, son of the exalted master, the
distinguished R. Moshe — scribe of the holy community of Prague.

Diagram. A square divided by its two diagonals and by the two lines joining
the midpoints of opposite sides, producing twelve triangular cells (the standard
twelve-house horoscope square). Each cell carries a single Hebrew letter serving
as a house-number (X through ). Reading the cells, the legible house-letters
are:

* v [tet = 9]: top-right zone

* X" [recte: X™? = house 11]: top-center zone [the cell prints resh-aleph
X™); house 11 expects X™ — transcribed as printed, with the lower figure's
clean & as the intended value]

« /2" [12]: left-upper [?]

s 3 [vav = ¢6]: center-upper

* 71 [he = s]: right-upper

* 1 [zayin = 7]: right-middle

* & [alef = 1]: center-left

¢ 7 [dalet = 4]: center-lower

* 1 [chet = 8]: left-lower

* 3 [gimel = 3]: bottom-left

* 7'/ 2[?]: bottom-center

(one cell label not securely legible) [?]

The twelve single letters number the astrological houses around the chart;
several are abraded and are flagged rather than reconstructed by sequence.

Diagram. A larger square containing an inner tilted (diamond) square, with
the corner regions further subdivided — the twelve-house layout of the astrolabe
face. Outer-edge margin labels (one per side):

* Top edge: 2 ' [?] — reads "norah bet”; possibly a side/quadrant label
S

. Right edge: 973 7 [?] — “length” + [?]
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* Bottom edge: 20 p73/%"0 p72 [?] — bottom margin label, partly abraded
[7]
* Left edge: 12513 [Kochav / “star 77] [?]

Around the perimeter, each of the twelve houses is labeled with a house-
number letter together with a zodiac sign or instrument term. The legible
compound labels are:

* v (house 9) — nwpa »"3 / "nwpa” [Sagittarius, nwp] [?] (top)
* & (house 11) — *%72 v [9° in Aquarius, 7]
* 2" (house 12) — [2/1]"13 [in Capricorn, *73; the leading 2/1is borderline]
[7]
* 11 (house 8) — napn [2] (right upper)
* 1 (house 7) — napa [?] / "na7pa” (right)
* 1 (house 6) — napa [?] (right lower)
* 11 (house 5) — mp2 a [?] (bottom)
* 7 (house 4) — P2 'y [Cancer, 1v70] [?]
* 2 (house 3) — mapna %3 [?] (bottom-left)
* 2 (house 2) — [label not securely legible] [?]
1/ 1 (left lower) — myinn [?]
* (left side) — napn / napn [7]

Center inner square (three stacked lines, square type): oxmn / n3a/ nix [?] —

three short terms in the central panel, abraded and not securely legible [?].

[Source is a blank page.]
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[Source The errata table reads right-to-left in the source: leftmost printed
column = folio (77), then line, then the erroneous reading, then the corrected
reading. Reproduced below in logical order. Each entry: page (folio) / line —
printed (erroneous) — corrected. ]

# Folio Locus /line  Printed (erroneous) Corrected reading

(hdr) =7 7w [line]  mxesw [error] 1P [correction]

2 7 [4] 1[50] [blank/—] "

3 1 [6] 1 [6] mowp mown / avon [?]

4 v [o] 25 [22] 3 1

5 v [70] 1 [3] 191275 101375 (>-0)

6 W [15] 7 [14] nan anxn on ...Ta non orn man [phrase partial —
INCONCLUSIVE]

7 [—] m [18] pnwsa/omwan [?] owa - o [7]

8 [—] 1o [25] 01 19°07

9 v/ 7] 7701 T2°01

10 m [18] 1 [23] mb amb / b [?]

[Editorial note: the right-hand folio/line gematria column is non-monotonic
(1,7, v, ¥, W...) — read as printed, never sequence-filled. Rows 8—9 (the
recurring printed errors 7501/ 1701 — 112°9) are the most confident corrections;
rows 1, 3, s, 6, 7, 9-folio, 10 carry [?] where glyphs would not register. Field
alignment in several rows is genuinely ambiguous in the print and is flagged
rather than force-fit.]

[Editor's note following the table, square type:]

M 720 197 'R 719m 7102 MiPR 12 YRR K129 IR WK 077 030R o001 n7oa 1
PR 77X M5 TN PRI AR 9 v,

In many places the marking of an abbreviation [r”t = m2°n *wx1] that ought
to have come in the middle of two words has been transposed to the end of
one word — and the reverse as well — as any reader will notice. There is no
real need to flag each such case.

[End of the treatise.]
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