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Introduction.

Raphael Levi from Hanover (1685-1779) was considered in his time as an exceptional
mathematician and astronomer and a very skilful calculator. He was known as the author
of two books written in Hebrew and published at about the same time in 1756. The first is
his Luhot ha-1bbur, in fact two books printed separately, at one year interval in 1756 and
1757. It is a remarkable book written in an elegant Hebrew, printed in very nice
characters. It is however difficult to understand because of the absence of a third part
which was never printed, which was intended to explaining and justifying the two first
parts.

A second book of him was edited without his authorization by Rabbi Moses of Tiktin
who bought the manuscript* from one of Hanover’s pupils in a public auction. This book,
even if it has not the formal perfection that Hanover had required before its printing, has
the merit to expound clearly the understanding of Maimonides’ famous treatise Hilkhot
Kiddush ha-Hodesh by Hanover. The book gives mainly a qualitative description of
Maimonides’ methods and concepts and a clear definition of different astronomical
parameters adopted by Maimonides; it allows a reader not familiar with the ancient
astronomy to get acquainted with it. And I, indeed, personally used and studied it before
trying to understand Ptolemy and al-Battani. At the end of this book, astronomical tables
are gathered and it appears that the author adopted his epoch in the year 1730; this date is
probably close to the date of composition of this book. Indeed at the end of the book we
read that it was ended in 1734.

1. Biographical Elements.

Raphael Levi or Raphael Hanover was born in 1685 in Weikersheim. His parents
established themselves in Hanover. He studied in his youth in the Yeshiva of Frankfurt-
am-Main® where he received a traditional Talmudic education. He worked then as a
bookkeeper in the banking firm of Simon Wolf Oppenheimer in Hanover and he taught
himself mathematics and astronomy. He caught the attention of a civil engineer Mélling
who introduced him to the famous Leibnitz.> Levi became his devoted pupil, studying
under him mathematics, astronomy and natural philosophy*. He became also his
secretary, his friend and his collaborator. It seems that he later made a living teaching
mathematics and astronomy.® Practically all his remnant works, those printed and
unprinted, remaining in manuscript, deal with subjects related to these two fields.®

! The book was printed in 1756 but i twas already ended in 1734 as it appears at the end of the book. The
book is identical to the manuscript n°® 134 of the Library of Jew’s college.

2 Directed by the Gaon av beit-Din R’ Jacob Poppers.

® Leibnitz was one of the greatest scholars and philosophers of the seventeenth century (1646-1716).

* Today we say: physics.

> See his commentary on B. Berakhot 8 about the merit of those who earn their livelihood by their own
work.

® Except his manuscript in the Staatsbibliothek Berlin which deals with the calculation of the date of the
redemption.



His good fame extended not only to the Jewish world in Germany and abroad, but also
among the gentiles.

He was said to have submitted to the king of England, on the king’s 1748 visit to
Hanover, an invention that met with the approval of both the English Admiralty and the
Royal Society. He arrived in London on April 1748, at the invitation of these bodies, to
clarify certain doubts. His invention was supposed to enable an easy determination of the
longitude of any position of a ship at sea’.

When Moses Mendelssohn stayed in Hanover in 1771 and 1777, he visited him. Raphael
Levi, had, despite his great age, preserved his physical and mental robustness, despite
many blows of fate: his wife died in 1770 and of his seven children, only one daughter
survived. It would be expected that he lived on another planet than the other members of
the community but this was not the case, he was respected, beloved and revered by Jews
and even non Jews and highly apgreciated by the successive rabbis of Hanover, R’ Zelig
Karo® and later by R’ Arieh Leib” whose sun'® was Hanover’s pupil. His faculties
remained unimpaired until his last day; it is reported that on this last day, although in bed,
he put his tefilin and after having taken them off he took leave of all the members of the
community who filed off before his death bed.

The reproduction of the inscription of his grave in two books attests to his popularity in
the local Jewish collective conscience.™*

He wrote the following books:
1. Sefer Tekhunat ha-Shamayim. Amsterdam 1756."2

" This was the great problem of this epoch; see: Greenwich Time and the Longitude by Derek Howse,
1997. The name of Raphael Levi is not mentioned in this book.

8 Rabbi of Hanover (1735-1755).

R’ Arieh Leib (1715-1789) the author of Penei Arieh was the son of R’ Jacob Joshua Falk, the author of
Penei Joshua. He was rabbi of Hanover during the period 1761 — 1789.

10 R* Issachar Berush ben Arich Leib Bernstein (1747-1802) was rabbi of Hanover during the period 1789-
1802. He is mentioned with is father at the end of the entry “Penei Joshua” in Shem ha-Gedolim.

' See further notes 16 and 17.

12 This book was published in Amsterdam without the knowledge of the author by Moses of Tiktin who
added some of his own explanations. This book is very important because it expounds Levi’s understanding
of Hilkhot Kiddush ha-Hodesh, according to the ancient astronomy and his important achievements in the
explanation of these chapters which would remain otherwise unknown. Most of Bannet’s achievements are
already gathered in his work. Raphael Levi considered that the book was rather a text book supporting oral
teaching but it was not ready for publishing and could not be called a book. This book had nevertheless a
considerable impact because the study of the chapters of Kiddush ha-Hodesh was still part of the
curriculum of many Talmudic students. The Gaon of Vilna learned astronomy in this book (Aliot Eliyahu,
Levin Epstein 1954, p. 44). It served certainly, together with Luhot ha-Ibbur, as a reference book to the
authors of subsequent books on the same subject:

Naavah Kodesh by R’ Simon Waltsch, Berlin 1786. The author belonged to the tradition of R’ Raphael
Levi.

Kenei Middah by R’ Barukh of Shklov, Prague 1784. The author belonged to the circle of the Gaon of
Vilna but he studied medicine in Frankfurt-am-Oder and was certainly aware of Levi’s books.

Amudei ha- Shamayim by R’ Barukh of Shklov, Berlin 1777.

Yirat Shamayim by R> Meyer Fiirth 7710 7°xn, Dessau, 1820. This book is a commentary on Luhot ha-
Ibbur Vol 2.

It is surprising that so many books were published at the same period on the subject and that suddenly so
many authors understood the subject. The book Shevilei de-Raquiah by R’ Eliyahu ha-Cohen Hechim,



2. Luhot ha-Ibbur. Vol 1: Tables based on modern astronomy, Leiden 5516.%
Vol 2: Tables based on Maimonides’ Hilkhot Kiddush ha-
Hodesh, Hanover 5517.
This book was printed a second time together with a commentary
(definitions, explanations about the use of the tables and additional examples)
on Vol 2 about Hilkhot Kiddush ha-Hodesh by Meir Frth in 1820-
1821, under the name: Yirat Schamayim, Dessau 1820 - 1821.

3. Vorbericht vom Gebrauch der neuerfundenen logarithmische Wechsel-
Tabellen....verfertiget und hrsg von Raphael Levi, Hannover 1747.%

4. Raphael Levi: Rechnungsmethode Hrsg von Meyer Aaron Mit einer
Abhalrgdlung uber die Vier Species des Rechnens mit Briichen. Hannover
1783

5. A table of the time of sunset and of the stars’ apparition all through the year.
Probably the first time-table constructed on astronomical basis. Hanover 1766.

Different unpublished works remain still in manuscript, scattered in different European
Libraries.

1. Zentralbibliothek Zirich: Ms Heid. 180.
This manuscript corresponds to the printed book Luhot ha-Ibbur.

2. Staatsbibliothek Berlin: Manuscript N° 255, 4d.
This unpublished manuscript includes only two pages, the two faces of one leave. Its title
is:
9231777 230 PRD7 17" 2YanI dPR 9109977 1IN0 070 DY NN YR Nawn
It is a calculation of the time of the redemption based on Daniel. It was described by
Steinschneider in Verzeichnis der Hebraischen Handschriften... Berlin Konigliche
Bibliothek. Berlin 1878-1897.

3. The Jews’ college London: Ms N° 134 according to the Catalogue of Hebrew
manuscripts in the Jews’ College. Neubauer, A. London 1886. This
manuscript corresponds to the book Tekhunat ha-Shamayim. It is dated 1734
and it could be the manuscript used by R’ Moses of Tiktin.

4. Bodleian Library Oxford.

Prague 1784, belongs to the same period but its definition of the Arc of vision is incorrect. He is still
influenced by the Greek definition of the arcus visionis.

3 In Aliot Eliyahu, p. 47, it states that the Gaon of Vilna showed to a visitor, the author of Homot
Yerushalayim, a mistake that he found in a table of Luhot ha-Ibbur. This was sufficient to make his
authority in this matter felt.

Y This book is registered in the Royal Library of Den Haag under the number 1116 B9.

1> This book is registered in the Royal Library of Amsterdam under the number Ros 1885 G 39.
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Figure 1: The tittle page of the first part of Luhot ha-lbbur.
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Figure2: Verso of the title page of Luhot ha-I1bbur I.
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Figure 3: Verso of the title page of Luhot ha-lbbur Il. The opinion of Hanover about the
plagiarist edition of Tekhunat ha-Shamayim is elegant but scathing.

According to Neubauer, A: Catalogue of the Hebrew manuscripts in the Bodleian
Library. Oxford, 1886-1908.

N° 2062 (Mich 603): a»wn nnan 190. includes 66 folios, this manuscript, probably
autographic, begins with the text of the printed edition, but it is much longer and
extended. Other numbering: Ox Mich 603 and Ox Mich 847 (old n°)

N° 2063 (Mich 498): nonn nnom, includes 45 folios. This unpublished manuscript deals
with the principles of spherical astronomy. Other numbering: Ox Mich 498 and

OX Mich 301 (old n°)



N° 2290:6 (Mich 58): m2°vi7 710 *592, this unpublished manuscript deals with the rules of
the calendar and the principles of astronomy. other numbering Ox Mich 58 and Ox Mich
345 (old n®).

Other extant manuscripts seem still to exist in the Library of Moscow and in the Library
of Jewish Theological Seminary in N.Y.: see the catalogue of the manuscript of the
Hebrew University. Apparently a manuscript with the same tittle than the present
manuscript would exist in Moscow under the n® MS Guensburg 1743 or Mos 1743.

The inscription of the grave of his wife is the following:*®
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The inscription of his grave is the following:*’

2°1D RIWI WM POTX WOR 2ONNR MNT WT N2 9172 YA P 2208 XY IR 1 WR WOR 1D

QAW P°07 ,0°11211 Q°VT 737 0972w ¥Op0T Y90 Y 10,0000 20 TR 1A0n 2w

,2°1M 2OV 92 1YY 1012 1NN ,201NTR 2O PR MPP73 3 1719172 AOXI 22111500 N2
DI DR 72YY IR, 22997 2197 230N

DONWRIT DWW A TR PROT

0°701 NP3 M¥NA POY P° 93 WK ,00MDAN °1277 *1nn '
2" 2197 A0 2pY 927 72T 12 PRI "IN
P"5Y 1PN 10 '3 A O INMAY 72PN 27w nvb B3 ora 1w Ry
VI—‘IJVEVJVn

The inscription in the Memorial book of the Jewish community of Hanover is the
following: ™

90w 9% 1P ,000WY 091 TR TR0 DWW 001D RIWD WM PUTX WOR NAWI DR 2'POR Mo
DO PR M2P93 9211512 AOKRY 2°21570 N227K2 DAY P°0° 201121 DOYT TN1T 00w YpIT

1¢ Gronemann, Selig (1843-1918): Genealogishe Studien uber die alten judischen Familien Hannovers,
Berlin 1913.

7 The inscription of his grave has been reconstructed from two deficient versions, the first in Gronemann,
mentioned above and the second in Blogg, S.E. Sefer ha-Hayim. This last book contains prayers for sick
persons and for deceased persons at the cemetery. At the end it mentions the inscription of the graves of
some celebrated rabbis: R” Meir of Rottenburg, R’ Jacob Emden, R’ Jonathan Eibeshutz, R’ Zelig Kara
from Hanover and Raphael Levi from Hanover.

8 May 17, 1779.

19 Gronemann, Selig: Genealogische Studien uber die alten judischen Familien Hannovers. Berlin 1913.
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Figure 4: Painting of R' Raphael ha-Levi from Hanover.

At this period it was already current that people, in Italy and also in Germany, shaved (see Responsa
Yabetz I: 80). Even famed Italian Rabbis shaved: see the pictures of R’ Samson Morpurgo(1681-1740), R’
Moses Gentily(1663-7711) and R’ Raphael Meldola (1754-1828). People in contact with the gentile
society, must also wear wigs. R’ Menahem Azaria de Fano is also said to have shaved while R’ Samson
Morpurgo and R’ Raphael Meldola wore even a wig. R’ Samson Morpurgo was a celebrated Rabbi,
mentioned in Shem ha-Gedolim for his book of responsa Shemesh Tsedaka- ke was often consulted by R’
Isaac Lampronti in Pahad Itshak- and R’ Raphael Meldola, the Haham of London had rabbinical
ordination by R’ H.J.D. Azulai.

Despite his appearance, which today might raise some contestation and interrogations, Raphael Levi was
highly revered and respected by Jews and non Jews. A Rabbi as respected as R’ Beirush Bernstein (the
grandson of R’ Joshua Falk (the Pnei Joshua) was proud to be Raphael’s pupil and the Gaon of Vilna
studied astronomy in his books (Aliot Eliyahu pp. 44 and 47).

Only a few biographical elements of his life are scattered through different books and
journals.?°

201 Altmann, Alexander. Moses Mendelssohn, London 1973, pp. 161-163,786-788.
2. Blogg, S.E. Sefer ha-Hayim. Hanover 1848, p. 314. This very popular prayer book for sick persons,
mourning and cemetery had 11 re-editions, the last one by Goldschmidt, Basel, 1983, but without the
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Raphael Levi had the reputation of an extraordinary skilled calculator, of a rabbinical
scholar and a divine®! and natural®” philosopher. One can appreciate the respect in which
he was held and the high reputation he had by reading the rabbinical approbations to the
books Tekhunot ha-Shamayim,? by R’ Saiil Loewenstamm(1717-1790)** and R’ Isaac
Hayim Ibn Dana di Brito®® from Amsterdam and the approbations to the book Naava
Kodesh,?® by R* Tsvi Hirsch Levin?’ (1721-1800) from Berlin® and R’ Arye Leib (1715-
1789)*ben Jacob Joshua Falk (1680-1756),% the father of R’ Issachar Berush Bernstein
(1747-1802), both from Hanover. Similarly, Aliyot Eliyahu, a book which is an ode to the
glory of the Gaon of Vilna, states that the Gaon learned astronomy in his book Tekhunat
ha-Shamayim.®* The mathematical abilities of the Gaon of Vilnius are clearly evident by
the fact that he had found a mistake in the book, Lukhot ha-1bbur.*

grave inscriptions.
. Cohn, Berthold. Jahrb. Der Juedische Literatuur Geschichte. Vol 18-1927.
. Der Orient, 7 n° 33, pp. 256-258.
. Furst, Julius (1805-1873), Bibliotheca Judaica, Leipzig 1849-1863.
. Gronemann, Selig. Genealogishe Studien uber die alten judische Familien Hannovers, Berlin 1913
Erste Abteilung: Genealogie der Familien.
Zweite abteilung : Grabschriften und Gedéchnisworte..
7. Guhrauer, GottschalkEduard (1809-1854). Gottfried Wilhelm Freiherr v. Leibnitz. Breslau 1846.
8. Literatuurblatt des Orient, 1849, pp. 140-143.
9. Mensel Johan Georg, Lexikon der von Jahr 1750-1800. VIII, Leipzig 1808.
10. Rohrbein, Waldemar R. Judische Personlichkeiten in Hannovers Geschichte. Hannover 1998.
11. Schulze, Peter. Beitrage zur Geschichte der Juden in Hannover. Hannover 1998.
12. Steinschneider, Moritz. Die Mathematik bei den Juden. Bibliotheca Mathematica.
N.F. Vol 10 (1896) p. 38.
N.S. Vol 7-13 (1893-1899).
13. Steinschneider, Moritz. Die Mathematik bei den Juden.
MGWJ 49 n° 13 (1905) pp. 723-728.
14. Zeitlin. Bibl. Post Mendelssohn, p. 135.
15. Zinberg. Toledot Sifrut Yisrael. Vol 3, p. 366 and Vol 5 p. 286.
16. Zuckerman, M. Dokumente zur Geschichte der Juden in Hannover. Hannover 1908.
21 A theologian.
22 A physicist and astronomer. Physics was called “natural”philosophy.
2 Amsterdam 1756.
240w NION Ow3A KN 12037 Ppn M9 YR 1" MW 113412 MWK 15N NMONA 13 DON N2 Aw 90 N9
B M7 9237 P"pr 1M1 M9 9RD 2" 1N '
%6 Berlin 1786. In the introduction of this book the author writes:
0"2777 NP T TAOT P17V PRAWY 212 TIN2 INNNT RINI KD AR MWK "Y1 2R N2 PRDT 1" 201977 1IN0
LTI 7Y O
%" The younger brother of Saiil Loewenstamm, both, sons of R’ Arié Leib Loewenstamm from Amsterdam
(1690-1755) and nephews of R’ Jacob Emden (1697-1776).
28 \ow PYOIM KXY 7291 W M2 MM TR DOMOM YT MWK 2"¥T 12937 KRN NN MM *3277 1IN 2YwA 0o
........... T 77307 DOINK 7R WK P00 MYY? X997 %) 29wa

o Ol bW

29

T2 TP WAn Y12 INVTOW PIRAT 212 DX IRDNW X079 DR "M 20N 2YWwiT 0OnI O IR TNYAvY
.......... a1 Pava

% The author of Penei Joshua.

%1 Aliot Eliyahu, p. 44.

% Aliot Eliyahu p. 47. | have always asked myself what was the mistake discovered? Was it a misprint, a

arithmetical mistake or an astronomical mistake?
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2. Description of the manuscript Mich 603:2%w: n11on 290.

The manuscript must have belonged to Heimann Joseph Hayim Michael (1792 — 1846)
the great German bibliophile before going to the Bodleian Library at Oxford after his
death.

The manuscript includes 66 folios. The first 26 folios are devoted to an explanation of
astronomy necessary to understand the treatise of Hilkhot Kiddush ha-Hodesh.

This text is very similar to the printed book and it must probably constitute a parallel
version of this book. It begins at page 1a and ends at page 26b.

The second part of the manuscript is a commentary on Maimonides’Hilkhot Kiddush ha-
Hodesh; it begins on page 27a until page 49b.

A third part of the manuscript, from folio 50a until 55b, includes commentaries on
selected passages from the Talmud connected to astronomical or mathematical aspects.
A fourth part of the manuscript, from page 56a until the end of page 66b is devoted to
astronomical calculations, mainly examples of visibility calculations and a list of moladot
of the different months of the years 4108 until 4207.

The beginning of the manuscript is quasi- identical or at least very similar to the printed
edition of Sefer Tekhunot ha-Shamayim. This situation prevails until chapter 59. From
chapter 60 onwards, we note noticeable differences between the printed text and the
manuscript. The comparison is made difficult because we observe in the manuscript a
double numerotation. An ancient numerotation, very similar to that of the printed edition
was struck out and replaced by a new numerotation. In the following table we give an
equivalence table between the ancient, the new numerotation of the manuscript and the
numerotation of the printed book. It appears that the great majority of the chapters of the
manuscript can be found in the printed book. The printed book includes at the end
chapters that are not found in the present manuscript. When we compare the same
chapters in the printed and manuscript versions we observe that the identity is not
complete, words or expressions can differ but the contents is the same.

Ancient | Corrected | Text of the beginning of the chapter in the manuscript | man
number | number faRalizga]
59 59 MW7 717 N2 70 1M | 59
60 71 MW NY>7° 1IIR2 73 | 60
61 72 %2 ANy | 61
62 73 77%2 ARON "IN | 62
63 74 DT WOR NONR YIPY YT | 63
64 75 7% 7O WK 1R I | 64
65 76 117ARY 7112 2200 YN OR | 65
66 77 SWRART WINW 11718 020 | 66
67 78 YIT° Ty 7OOWD Pan ooy | 67
68 79 XIPI7 112w 77 70 | 68
69 80 T 1R XY | 69
70 81 AN Ny ¥ RN ox | 70
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71 82 SRR Y120 YA 21Wn7 923N AN

72 83 2°¥57 AW 770 INR2Y 91 N

73 60 a1 XY MRIY | 72
74 61 2523777 MR 77777 132N0W 70 097 mam | 73
75 62 1P 73190 VYA 199007 WK | 74
76 63 25001 7707 MW 1R T3 | 75
77 64 VIR RV DY V227 TIWnAN WK | 76
78 65 NYYAT PIR MPANAW 13K 120 7am | 77
79 66 WK TITI IR WK R | 79
80 67 YORT M 100 pin e ar am | 80
81 68 IR N 77 wow R | 81
82 69 RN MW N2°0 11727 WK XY | 82

The chapters 71, 78 and 83 — 95 from o>»wi n11on 790 don’t exist in the present
manuscript. The text of chapter 81 is slightly different in the printed edition.

It is clear that the present autographic manuscript represents a parallel version of the book
o°nwi non 9. The text of the printed book corresponds to another manuscript
preserved in the Library of Jew’s College.The book and the manuscript are both dated
1734. This explains that the present manuscript had its own evolution; the author went on
and worked on it and developed it for several other tens of years.

Figures and drawings in the manuscript and repetitions.

The text of the present manuscript refers to figures which do not belong to the extant
manuscript. These figures, unfortunately, are missing. We introduced the missing figures
and additional figures in order to make the text intelligible.

We note some repetitions in the book. They are the result either of the unfinished
character of the book or of the fact that | transcripted some struck out quotations, when it
was possible to read them, in order not to loose any valuable information, this could also
be the cause of repetitions.

Other features of the manuscript.

We know that Hanover was very demanding before the printing of a book. He considered
that the printed version of Sefer Tekhunat ha-Shamayim was not yet a definitive version
worthy to be printed and be called a book.

This is certainly also the case of this manuscript which should also have been perfected
and finalized before its definitive edition. There are many marginal notes and additions. It
is not always clear where they must be inserted. Furthermore they are seldom readable
because of the little writing, the number of characters hidden in the margins.®® We note
also repetitions; for example the insistent idea that the postponements of the Jewish

% Therefore many marginal notes were omitted when it was not possible to undertsand their contents or to
read them.




calendar cannot be justified by low considerations like vegetables or deaths but have a
specific and hidden aim to avoid that yom ha-keviyah could precede the day of true
conjunction, is developed at least three times in the present manuscript. Similarly the
exegesis of some Talmudic passages is developed at two different places and not
Figure 5: reproduction of folio 32b on p. 13 and 48b on p. 14.
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gathered in one exposition. We must however remember that the best is the enemy of the
good. The edition of the book Tekhunat ha-Shamayim allowed us to know the principles
of Hanover’s methods and achievements. Similarly the edition of the present manuscript,
in its present condition, will learn us a lot about many of his original understandings and
exegesis of Talmudical and Maimonides’ quotations. Some of these Talmudic quotations
are still not correctly understood and the solutions proposed by Hanover will certainly be
welcomed. Many of his explanations are original and genuine and some of them, | think,
reach the status of “the true understanding of the quotation.”**

The present manuscript is probably autographic.This is based on the following elements:
re-numbering of chapters, texts erased, additional notes, reference marks, irregular and
nervous writing, additional remarks written many years after the main texts. These do not
correspond to a text recopied by a pupil as the other exting manuscripts.

In the present edition of the manuscript we propose the facsimile of two pages®” of the
manuscript showing the nature of the difficulties met in the deciphering of the
manuscript: erasures, repetitions and marginal additions in order to complete the
argumentation, unreadable letters along the internal border of the pages because of the
impossibility of a complete opening of the booklet.

Hanover had a rich vocabulatory, Tanakhic and Talmudic Hebrew and Aramic.

However one aspect of this manuscript is problematic: it is the grammar and the syntax of
Hanover’s Hebrew. It was probably a failing common to the rabbinical authors of that
time but it is stricking and disturbing. There is a systematic carelessness of the concords
of the genders of the substantives, adjectives and related verbs. It is hardly believable but
often it is systematically the contrary of the grammatical rules.

About the education of the Author.

The reading of this manuscript brings us much information about Hanover’s education. It
appears that before becoming a mathematician, Hanover had a thorough Jewish
education. He certainly learned Tanakh and had a good and probably outstanding
Talmudic knowledge and in general a very vast education and erudition. Of course he
mentioned only those Talmudic treatises connected to the examined topic.However, at
one occasion, when examining a passage in B. Shabbat he discussed the significance of
the word , &>»71 which is: even and pair ( a pair of), he was able to enumerate five
references.®

We note that Hanover was aware and quoted books edited recently before. He frequented
the library of the Gaon of Prague, R’ David Oppenheim, stored in Hanover, he quoted
from the manuscript of R” Yom Tov Heller (Tossefot Yom Tov) and he had access to a

¥ snaxi vwos.

% The first is the folio 32b related to chapter 3 of H.K.H. The second is the folio 48b related to the
calculation of the epoch of the Mefaresh, Maharal ben Haviv and the Mehaber R’ Jonathan.

% | checked that these references are not in Sefer ha-Arukh.
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manuscript of Hilkhot Kiddush ha-Hodesh of Rambam. He quoted also a book that he
consulted in what | suppose to have been the Royal Library of Paris.*’

Books mentioned in this manuscript.

Bible and Scriptures (Tanakh) with commentaries of Rashi, Ibn Ezra, Ralbag and
Abarbanel

Mishnah with commentaries of R’ Ovadia from Bertinoro and Tossefot Yom Tov.
B. Talmud with commentaries of Rashi, Tossefot, Ha Maor ha Katan on Rosh ha-
Shanah

Rambam with commentaries of ha Rav ha-Magid, Kessef Mishneh, Lehem
Mishneh and Hagahot Maimoniot. Hassagot ha-Rabad and Remah

Hilkhot Kiddush ha-Hodesh with the additional commentaries of R” Ovadia the
Mefaresh, R’ Levi ben Haviv, Levush, Hagahot ha-Levush, R’ Jonathan of
Ruzani the Mehaber

Shulhan Arukh with Magen Avraham

Sefer Elim (1629)

Hon Ashir on the Mishnah (1731)

Hoshev Mahshavot (1732)

Yosiphon (1529)

Mirkevet ha-Mishneh (Frankfort on the Oder: 1751)

Seder Olam

Netsah Israel (1741)

Tsurat ha-Arets (1720)

Likutei ha-Or (Ha-Maor ha-Gadol ve ha-Katan) (1667)

Ateret Rosh (1766)

Luhot ha-Ibbur (1756)

Kuzari ha-Sheni (1714)

Pnei Joshuah Vol 1(1752)

Ta’avah le-Einayim (1687)

Yessod Olam (1777). Because of the late edition of this book it must be assumed
that Hanover had access to another source, probably a manuscript from the library
of R’ David Oppenheim

Yeshouah be-Israel (1720)

Manuscript of Tossefot Yom Tov on Hilkhot Kiddush ha-Hodesh

Some of these books had been edited only shortly before.

Personalities mentioned in the manuscript.

R’ Abraham of Basel (a correspondent).
ha-Torani Meir Metz (a correspondant).
R’ Isaac Israeli.

R’ Gedalia Eskeles

R’ Zerahaia ha-Levi

¥ Today the National Library.
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R’ Emanuel Hay Ricci

The Gaon of Prague (R’ David Oppenheim).
Mehorar Shimshon (a contemporary)

Ha Kalir

R’ Sa’adia Gaon

Conclusion

In any case the present book, even in its unfinished form, allows restoring to life the
calculation methods, the way of thinking and the Talmudic novellae ( o>w1°r) of a great
personality of the Jewish Nation at the end of the old regime. He had succeeded to
impose the respect not only of his fellow Jews but also of his non Jewish contemporaries,
as indicated on his epitaph. Some of his interpretatations must even be considered as the
true and genuine understanding of the text. Of less interest for the modern reader are the
multiple discussions of the author with his predecessors. He had the patience to analyse
each of them and show their astronomical errors.

Notations.

( ) text in brackets in the original text (very rare).

[corrected] (erroneous) according to my opinion.

[ ] text proposed when the original was absent, unreadable or hidden by the
internal margin or by a blot of ink.

3. Hanover and the equation of time.

In his book Hokhmat ha-Tekhuna Hanover explained in detail the concept of equation of
time and its calculation. In his other books he refers frequently to the mean time and the
true time.

His exposition is always according to the theory of Flamsteed. According to this theory
we consider an ecliptic mean sun covering the ecliptic with a regular angular velocity and
coinciding with the true sun at the apogee and the perigee. This is the mean sun of the
Ptolemaic astronomy. We consider further a fictitious equatorial sun covering the equator
with a regular angular velocity and coinciding with the ecliptic mean sun at the vernal
and the autumnal points. The mean time is then the hour angle of the equatorial fictitious
sun and the true time is the hour angle of the true sun. The equation of time is the
difference between these two suns. All the calculations using movement tables are
performed in mean time but finally the results are transformed in true time because civil
life, until the nineteenth century, was still organized in true time. By contrast calculations
of sunrise and sunset, moonrise and moonset are performed in true time. Thus Hanover’s
mean time is exactly the modern mean time as read on our watches if we neglect the most
recent developments which introduced the atomic time. This mean time coincides with
the true time four times a year: in our time on April 16, June 15, September 2 and
December 25.

By contrast with the modern situation, the civil life was still organized around the true
time but the mean time was essential to perform any astronomical calculation based on
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astronomical tables. Now when we examine Hanover’s writings, especially his printed
book Luhot ha-Ibbur I, we ascertain that according to Hanover, Maimonides’ epoch was
on Wednesday (according to the Jewish counting, it was already Thursday) Nissan 3,
4938 AM. at 6h 20m p.m.

In other words Hanover understood and explained Maimonides’ epoch and consequently
all his visibility calculations, as if Maimonides knew and used our modern mean time.
This is the only way to understand why Maimonides’ epoch, was fixed 20m after the
beginning of the night at 6h 20m p.m. according to our modern mean time. Either
Hanover believed that the tables of the ancients were based on our modern mean time or
he pretended to believe it. Anyhow this anachronistic position is a real conundrum
because Hanover could not be unaware of the newness of Flamsteed theory. The
almanachs of this period of the first half of the eighteenth century and notably the
famous “Connoissance des Temps” gave the table of the equation of time according to
the theory of Flamsteed and still the table of the equation of the clocks according to the
ancient conception of the mean time. Hanover could thus certainly not be unaware of the
fact that the ancients calibrated their mean time differently.

In fact the ancients had two different manners to calibrate their mean time:

1. The ancient system still mentioned in the “Connoissance des Temps” corresponded
to the system adopted by Ptolemy in his Handy Tables. In this system the mean time
coincides with the true time on about the beginning of November (today November 4).
The correction from true time to mean time is additive all through the year. According to
our modern data (which change slightly with the time) on this date the equation of time
E =tm —tv =— 16m 23s and the modern mean time is thus delayed by 16m 23s with
regard to the ancient mean time (Handy tables) according to following formula:

Ancient Mean Time (Handy Tables) — 16m 23s = Modern Mean Time in 2000 C.E.

2. The ancient system of the Almagest, Al Battany, Maimonides, Abraham bar Hiya,
Alfonsine tables and Arab astronomers. In this system the mean time coincides with the
true time on about the middle of February (today February 11). The correction from true
time to mean time is subtractive all through the year. According to our modern data
(which change slightly with the time) on this date the equation of time
E =tm —tv = +14m 22s and the modern mean time is thus in advance by 14m 22s with
regard to the ancient mean time (Almagest) according to following formula.

Ancient Mean Time (Al-Battani) + 14m 22s = Modern Mean Time in 2000 C.E.
At the time of Al-Battani the difference was 16.44m.
Hanover does not take this difference into consideration and uses only the modern mean
time.
4. Hanover as a Talmudist.
Hanover examines in our manuscript Talmudic texts related to astronomic or calemdaric

problems. We note that his approach is at the occasion “pilpulic”; this was likely the
mark of his education and of the social circle. But the most remarkable is his vivacity,
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originality and imagination which allow him, in different issues, to propose new exegesis,
different than Rashi and Tossafot, to classical intricate problems. In certain cases his
exegesis could well be the definitive and absolute solution.

5. Hanover’s mathematical skillfulness.

I can hardly control my admiration for Hanover skilfulness. In the middle of the
seventienth century, with manual calculation and a rather primitive theory of the moon he
was able to calculate that the moon was visible on the eve of Tishri 1, 4683 (see his book
T12°¥7 70 °9%5 in manuscript in the Bodleian Library and see my book wmina whop noba
0" °o Y p. 226) and here in this book he calculated a similar situation in Tishri
5275. Both cases are confirmed by the visibility program of Tsikuni.

6. Table of Contents.

Commentary on Hilkhot Kiddush ha-Hodesh.

GNP L. 22
Explanation of the order of leap years ...............ccoooiiiiiiiin.. 22

The visibility calculation is aimed to invalidate the witnesses......... 24

Exegesis of R.H 20b: w1ni 7 o1 a2 RW 8., 24
Intercalation in Israel or abroad.......................co L 25

CNaer 2. . e 25
Which questions were asked to the witnesses..................c.oeoene. 25
Reference to the manuscript of Tossefot Yom Tov..............oooviviiiiiniinnen..n. 28
Exegesis of R.H 25a: R171°02 X1 8020, e, 29

Exegesis of R.H 25a : 2°nw ayd DR 1MWPNI. ..o, 29
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Exegesisof Mishna R.-H2; 9. 30
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Exegesis of R.H 21a: 2229 Y9 R M7 ..o 31
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CNaPEEr 3. 33
The witnesses arrive on the 30st day after Minha......................... 33

Exegesis of Menahot 100b 15381 2357 DM, ...eveviieeiieeeceeeiea, 34

Exegesis of R.H 20a : X7 RNR 2. ..o 37

Back to the exegesis of Menahot 100b 5581 2°397 012, ...eevevnenn.e. 37

Evidence that Rosh ha-Shanah could once fall on Sunday............... 38

Evidence that yom Kipur could once fall near Shabbat.................. 38

Query of R’ Abraham from Basel about Mishnah Shabbat 19;5........ 38
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%8 The author refers to his ancient numbering of the chapters of the first part of the book. It corresponds to
the numbering of the chapter of the published book: 1756 a7uwnk ,o*nws mon 290, In the present
manuscript the author changed afterwards the numbering of the chapters following chapter 59.

% R’ Jonathan of Ruzhany (Lithuany, Grodno province, late 17" early 18" century) author of a new edition
of Maimonides’ Hilkhot Kiddush ha-Hodesh & w»2 yw» , Frankfort on the Main 1720, including the
classical commentaries to which he added his own commentary. He was also the editor of Bar Hiya’s 90
yaxa nx, Offenbach 1720, with his commentary.

“% Incomprehensible. The sentence seems incomplete.

A 5 WD X9 ROW X2 T2V 10°32 0w T NIV ADIPA A3WHRT MPTA 7D :XIT? AR 72 KNT 27 70 1Hw

*2 The author relies on his memory and does not check his references. The reference must be Rosh ha-
Shanah 10a.

* Hanover, after showing the difficulty of the approach of the Mefaresh, who begins the comparison from
Tishri of year 1, interprets the intercalation rule on the following way: the distance between the Molad of
Nisan and the mean vernal equinox must not exceed 16 days. He does not understand H.K.H 4, 2 literally
that we intercalate when the Tekufah occurs on Nissan 16, but when the difference reaches 16 days. He
bases himself on HKH 10, 6 from which it is clear that we consider the mean lengths of the solar and lunar
years. The explanation of Hanover is identical to the understanding of R’ Isaac ha-Israeli in Yessod Olam
Ma’amar IV, chap 2. He differs from R” Abraham bar Hiya: Sefer ha-lbbur Ma’amar I11, chap 5 who
understands that the mean vernal equinox must fall the latest on Nisan 16 and the mean autumnal equinox
the latest on Tishri 22.
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* See a detailed calculation made by the author at the end of the book.

B, Hulin 60b.

*® This is implicitely the meaning of H.K.H. 1, 4. This is also established in H.K.H. 2; 9. However Tossafot
Rosh ha-Shanah 25a xn1%> 71"72. seems to consider that the vision of the moon at the end of the 30" day,
before the night, could allow to sanctify tretroactively the 30" day. This seems however problematic at two
levels: first, a retroactive sanctification of the 30" day is normally possible in the case of a late testimony of
a sighting in its proper time, at the beginning of the 30" day but as soon as the moon was not seen in its
proper time the month is made full; second after the takana not to accept witnesses after Minha, even if the
witnesses came at the end of the 30™ days to tell that they saw the moon in its proper time, the celebration
of Rosh Hodesh and the sacrifice of the Neomenia were delayed to the 31% day. The vision of the moon in
its proper time could only, according to Maimonides and Rashi in Menahot 100b, be taken into account for
the counting of the days of the month. This situation would cause a contradiction between the celebration
of the religious Neomenia and the civil calendar. But According to Rashi in Rosh ha-Shanah and Tossafot
even the couning of the days of the month is definitively delayed by one day if the witnesses arrive after
Minha. Therefore the objection raised by Tossafot is problematic.

*" B. Rosh ha-Shanah 20b.
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53,

*8 Hanover explains the dictum of rabbi Zeira and links it with the rule that only the vision of the moon in
its proper time, at the end of the 29" day allows beginning the next month of the 30" day: we need already
24 hours of the new moon at the end of the first day of the month.

%% See the Mepharesh on H.K.H 1, 6.

* This is a very important statement: Maimonides” criterium of visibility is in fact a criterium of
invisibility.

*! |saiah 2: 3 and Micah 4: 2.

°2 B. Rosh ha-Shanah 20a.

>3 The author cites his reference from memory without checking the reference. The exact text, at the end of
the text, is the following: w270 12w5%7 >n>n XM 31 77N REN 1087 22 20377 12 KPOI MIDI23T N¥P AwpY.

* Deut. 12 : 5.
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Figure 6: Representation of the moon and the direction of the horns at the moment of vision under
the minimum condition of visibility in function of the season and the lunar latitude.
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% Thus the introduction of the question about the altitude of the moon between the question & 719x5
nm172 and the question about the direction of the horns prove that the first and the third questions must be
understood completely differently; the first question deals with the problem whether the moon is north or
south of the ecliptic. The third question considers whether the horns are directed towards the north or the
south. The answer to the first question depends on observation and can be checked by calculation. The
answer to the third question can be foreseen because it depends on the seasons. We must concede that
Hanover’s exegesis seems in agreement with the Talmudic text. The decisive quotation (Rosh ha-Shanah
24a) X7 ,0175 IR KD AN9¥7 ,0°°° 12T TR (RADUKR KON L0192 MK KD 1072 ,0°1%P 1127 A19XY KT0 RIN
.DMWAT NN XD TAna M 1R LX0wp is apparently related to the answer of the query?mvi 771 1R which
precedes immediately. Indeed we note the repetition in the text of an excerpt from the Mishna

70N 77 PRYY MAx 700 73 which seems to justify Hanover’s understanding. However when we examine the
orientation of the moon and its horns at the moment of vision, during the year, we ascertain that the
proposed answer that the horns would be directed northwards or southwards is not a sufficient answer to
characterize the orientation of the moon and its horns. Furthermore, by contrast with Hanover’s statement,
during the period spring — summer, when the sun and the moon set north to the west point W, we don’t note
that the moon’s horns would specifically be directed southwards. Similarly, during the period autumn —
winter, when the sun and the moon set south to the west point W, we don’t see that the moon and its horns
would be pointed northwards. Therefore Hanover’s exegesis seems questionable. We note that Maharsha
on Rosh ha-Shanah 24a noted already that the quotation o°»>>p 1127 An93¥% X717 810 does not seem to answer
the query mentioned in the second part of the excerpt nu1 707 1821 maa 7°7 7nd . Maharsha considers even
that the excerpt is not correctly placed and should be displaced. For these reasons it seems to me that the
query w1 77 7R Maa 7 Ana requires a more nuanced answer through a drawing on the board or through
the identification of a drawing among different representations of the setting moon as it is told about
Rabban Gamliel (Rosh ha-Shanah 20a and Abodah Zara 43a).

Now what about the query: ?:m1772 W n9%, we have the explanation of the Babylonian Talmud: where
was the position of the moonset? Was it north or south to the west point W? Indeed during the period of the
rain which lasts from Tishri until Nissan, thus autumn and winter for 180° <2, < 360° the place of sunset
and moonset is south to W while during the period of the sun, from Nissan to Tishri, during spring and
summer, for 0° <}, < 180° the place of sunset and moonset is north to W.

The understanding of the Jerusalem Talmud is different and more difficult to grasp. The answer is valid
from Tevet until Tamuz, during winter and spring from 270° < A, < 90° and the answer is valid from
Tamuz until Tevet during summer and autumn, from 90° < A, < 270°. The only possible explanation would
be that the witnesses are asked to compare the position of moonset with regard of the position of sunset.
The position of sunset and moonset is given by cos A = —sin &/ cos ¢ Where ¢ = 32° and 3 is the
declination of the sun or the moon. When A, increases from 270° until 90°, §, increases from — 23.5° until
23.5°. During this period the first elongation at the first visibility is included between 9 and 15°, on average
12° and A =X, + 12°. If we neglect the possibility that the moon can have latitude and suppose it on the
ecliptic, the moon is in advance with regard of the sun, and the point of moonset is north to the point of
sunset. When A, =270°, §,= — 23.5° and A, = 61.95°. &= 282°, § = — 22.96° and A = 62.62° . Similarly if
Ao =0° A, =90° and A = 95.61°. However when A, = 90° A is already 102° and A, is 118.05° but A=
117.38°. Thus in fact we could say that for 258° < Lo < 78° the point of moonset is north to the point of
sunset. This must still be relativised because of the incidence of the moon’s latitude, especially at the
extremities of these periods. But roughly speaking we can say that during the period winter-spring the point
of moonset is north to the point of sunnset and during the period summer-autumn the point of moonset is
south to the point of sunset. But certainly the court was aware that at the extremities of the two spans of
time the answer to the query was not clear-cut and it would take this possibility into account. According to
this query, we expect from the witnesses to be able to remember the point of sunset and to compare it with
the point of moonset. This is however, by far, less exacting that the query of Maimonides which reqires
from the witnesses to compare the position of the moon with the ecliptic, the trajectory of the sun and to be
able to tell if the moon had a northern or southern latitude.
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*® This passage is struck out in the manuscript.
% Rosh ha-Shanah 24a: a globe-shaped cloud which they confused with the moon.
® This manuscript is today in the Bodleian Library. At this time it was in the library of R> David
Oppenheim in Hanover.
82 The reading is uncertain.
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% B. Rosh ha-Shanah 25a.

% Twice w1 in the manuscript, in the plural.

% In fact the text mentions « and tonight we must sanctify you ».

®7 Like a staging, an exhibition without real signification.

% According to the reading of our books: 29.5d and 2/3h and 73 halakim, why did he present this span of
time as a minimum value of the synodical month? It is the mean and absolute value.

% The number of the chapter is unreadable.

" The argument of a minimal lunation of 29d 12h 793p or according to another reading, 29d 12h would
then be a pretext and a non pertinent answer. In fact we know that the new moon can be seen 29 days after
a former sighting.

"TH.K.H.2; 10.
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"2 Rosh ha-Shanah 25a xnx> 7"72.

™ According to H.K.H.1; 4 the sighting of the new moon at the end of the 30th day just before night is not a
sighting in its proper time. In such a case the court could not fix retroactively the first day of the month on
the 30" of the last month. On the basis of this principle, Hanover rejects the conjecture proposed by
Tossafot. It is impossible that the 30™ could be proclaimed the first day of the following month on the basis
of a sighting of the moon at the end of this 30™ day.

™ At the first glance there is here a lapsus calami; we must consider that the molad was before noon
allowing a vision on the same day at sunset, before the night, early enough to sanctify the month on the 30"
day. And indeed the text of Tossafot is:nww n" o7p.But Hanover already proved that the vision of the
moon at the end of the 30™ day, before the night, is not a vision in its proper time. In other words two
witnesses can come three days or more later and testify that they saw the moon in its proper time and
reform a posteriori the calendar of the month; but the vision of the new moon, even by the court at the end
of the 30" day is not called a vision in its proper time and the former month will be made full. See note 46.
™ It was thus a late testimony, the Neomenia had been celebrated on the 31% day and the problem was
about the reformation of the civil calendar because of the late testimony of a moon’s sighting in its proper
time.

" This would then be Maimonides’ Talmudic source for H.K.H. 3; 15 and 16.

™ In fact Maimonides explains this Mishnah in his commentary on the same way. However the deduction
made by Hanover is genuine, indisputable and original: this Mishnah proves, on the basis of an historical
case which has much importance in Jewish law, that the testimony of the vision of the new moon on the
evening at the end of the 29™ day, in its proper time, is accepted later, on the 31 st or later as ruled in
H.K.H. 3, 15. This is certainly the origin and the justification of Maimondes’ ruling. Thus although the
liturgical Neomenia had been probably fixed on the 31* the Mishnah tells us that on the basis of this
delayed testimony the counting of this month was corrected a posteriori. This problem is the subject of
discussions between Rashi and Tossafot who write, in their commentaries on Rosh ha-Shanah and Beitsah,
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that, after the takanah not to accept the witnesses after Minha, when the witnesses arrived on the 30" day
(of Elul) after minhah, they kept both days, but the counting of Tishri began on the second day. However
Rashi in Menahot 100b explains the Mishna on the basis of a counting beginning on the first day. The proof
given by Hanover which is certainly the justification of Maimonides’ ruling proves the correctness of
Rashi’s understanding in Menahot. Even if the (main) religious festival day was the second day, the
counting began on the first day according to the astronomical vision confirmed by the court.

"8 The following paragraph was struck out in the manuscript.

™ He could not have heard wmpn because there is no proclamation when the month is made full. He should
have heard 22wn. But it is a priori an impossibility to imagine that Levi could have covered the distance
between Palestine and Babylonia in 7 days (10 days — Rosh ha-Shanah — Kippur — Shabbat). Furthermore it
is uncertain whether the Court was making Elul full in about 220 C.E, the likely date of the depature of
Levi to Babylonia, just after the period of Rabbi.

% |n his commentary jupn Mxnm. It is of course a play on words.

8 Shabbat included, thus in fact 7 days.

% B. Shabbat 21a and 126b.

® He could not have heard wmip» because there is no proclamation when the month is made full but he
must have heard [2wn.

8 As Ulla testified about the sanctification of the New moon, we can infer that it was in Tishri (or Nissan),
the only months which were communicated abroad, and that Ulla was still in Israel on the first day of the
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month when the court said oficially wmpn. Ulla could certainly not be in Babylonia before the first day of
Sukkot, therefore his testimony could apparently not have a practical consequence; it could only inform
Babylonia & posteriori about the exact calendar situation prevailing in Palestine.This seems to be the
normal exegesis of the passage.

8 Thus the messenger of the court could leave already in the evening after the sighting of the new moon
except in Nissan and Tishri, where they could leave only after they heard the formal sanctification. But a
traveler could not be believed unless he explicitly heard the sanctification and this for any month (H.K.H.
2: 14). According to this reasoning a traveler could inform effectively the Diaspora only in the case of a
new moon seen in its proper time, where he could have heard w7pn» or a a full month if he heard 121wn.

8 Rosh ha-Shanah 20b.

8 On Elul 1; thus Levi who left Palestine on Av 30 = Elul 1 could not testify that Av was a defective
month. Levi arrived in Babylonia on Tishri 11 which was Tishri 10 for the Babylonians.

8 Testify that indeed Av was defective and we will keep Sukkot on Tishri 14 and 15 of our Babylonian
calendar.

8 According to the Babylonian calendar, although the true day was, that year, Tishri 14 of the Babylonians.
% This exceptional genuine explanation of the problematic of this story is probably the true explanation of
this quotation and it is worthy to be spread and become the standard explanation.

°! The text of this paragraph of the manuscript was crossed until this point.
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% This seems in contradiction with H.K.H. 3, 15 — 19 and more specifically to the proof of Hanover
deduced from the Mishnah Rosh ha-Shanah 2: 9 (see above). The counting is in priciple from the day of the
true vision unless the court has special reasons to count from the second day, see H.K.H. 3, 19. The text
follows here the understanding of Rashi and Tossafot.

% Because a priori we don’t sanctify the second day.

94 7 9ma.

% Thus a priori we follow H.K.H. 3, 1 in order to avoid the correction of the date of this month. But &
posteriori, we apply H.K.H. 3, 15 — 19 in order to avoid this correction. But if the testimony was correct
and if the court had no special arguments, we correct the dates of the month and count from the day before.
% A marginal note here could not be deciphered.
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% This is according to the plain explanation of Rashi and Tossafot. But in fact Maimonides did not follow
this reasoning.

% Hanover proves that even after the takana not to accept the testimony after Minha, the witnesses were
allowed to transgress the Sabbath even if they arrived after Minha and therefore necessarily their testimony
must be useful. Thus the arrival of the witnesses after Minha must have a different consequence than the
absence of the witnesses. In the first case, Rosh ha-Shanah was the 30" day but the korbanot were delayed
to the next day and the 31% day was kept out of respect; in the second case the true day of Rosh ha-Shanah
was on the 31% day and the 30" day was kept out of doubt.

1% The Mishnah Rosh ha-Shanah 4, 4 and Menahot 11; 9 seem to prove that after the takana, Rosh ha-
Shanah was kept two days and Elul was made full as soon as the witnesses came after Minha (according to
the understanding of Rashi and Tossafot).

101 Menahot 100b.

192 pessahim 47a.

193 The first proposed explanation of Rashi. Rashi proposes also a second explanation, the same as in
Menahot 100b, that the days of the month are counted from the first day because the vision had been on the
first day.

194 Thus 2 p.m. In fact Minha ketana is at 9h 30m temporary hour and it remains 2h 30m temporary until
sunset and not 3h 30m as Hanover writes. I don’t understand Hanover’s data.

1% Hanover’s temporary hour at the equinox is slightly longer than the equinoctial hour.

1051 mil = 18 m and 4 hours = 13.33 miles > 12 miles.
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197 |f the witnesses arrive before Minha, Rosh ha-Shanah is on Thursday and Friday is a weekday. Yom
Kippur is on the next Sabbath and the breads are eaten Saturday evening, on the 10" day or, according to
the counting of Rashi for kodashim, on the ninth day.

1% Thursday.

199 The objection of Hanover is directed against the opinion which considers that as soon as the witnesses
arrived after Minha, Rosh ha-Shanah was delayed to the 31% day which was Tishri 1 and the 30" day was
kept only out of respect. Thus no difference whether the witnesses came after Minha or did not come at all!
19 According to Mishnah Rosh ha-Shanah 2; 9 they had certainly celebrated Rosh ha-Shanah on the
second day but Rabban Gamliel confirmed the testimony of the vision made in its proper time and reformed
the calculation of the days of the month from the 30" day. We must however observe that the formal proof
of this Mishna is only valid after the takanah of Rabban Johanan ben Zakai. Hanover proved however that
after the first takanah, even after Minha, the testimony was certainly useful and the transgression of
Sabbath was allowed; this could only be justified if we accept that in the case of a testimony after Minha,
even if the korbanot were delayed to the next day, the 30" day was the true day of Rosh ha-Shanah and
Tishri 1 and the 31% day was kept only out of respect but the baking of the breads was allowed.

1 The argument proposed by Rashi, on the basis of B. Eruvin to explain why we end the first day in its
sanctity should now be applied for the second day according to the reasoning of Hanover. If the witnesses
arrive after Minha, Rosh ha-Shanah is on 30" day but we keep the 31 day out of respect because it could
happen that there are no witnesses and it becomes the true day of Rosh ha-Shanah. Now if the witnesses did
not come on the 30" day we must however keep this day in the sanctity of the festival because we must fear
that the witnesses could arrive until the last moment.

12 How can we bring the sacrifice on the 31st day if the true day was the30th day?

113 Even if the witnesses arrived after Minha, Tishri 1 was on the 30th day and Elul was not full according
to the dictum that Elul was not made full from Ezra onward.

14| think that we must read here ninann sa8%. Thus the 30th day is the true day of yom Tov and we are not
allowed to bake the breads on this day.

15 It is not the same %91 as before. Hanover wants to explain why we are not allowed to bake the breads
on Yom Tov. Maimonides justified this in his commentary on Mishnah Manahot 11, 9, because we are not
allowed to bake for a Sabbath removed after the festival. Further the rule wipna maw px is probably not
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applied in this case for the same reason. Hanover invokes the principle of %1, but in fact the interdiction is
of a different nature; we are not allowed to bake the breads used later on Yom Tov although there is no
shvut in the Temple.

118 Hanover supposes that even when the witnesses arrived after Minha, they still kept the second day as he
just argued X' ova 7915 1R X917, but the baking of the breads would be allowed.

17 The breads are baked on Wednesday and are eaten on Sabbath on the 11" day. If the witnesses don’t
come on Thursday Rosh ha-Shanah is on Friday but Thursday must be kept in the sanctity of the festival
because the witnesses could arrive until the last moment. The advantage of Hanover’s explanation is that
we must not change the way of counting the days as Rashi is obliged in Menahot 100b. Thus the
explanation of Hanover is slightly different than Rashi in Menahot in sofar as he considers that when the
witnesses arrive after Minha we keep the second day on Friday out of respect but we allow baking the
breads. This explanation is original and makes sense and allows explaining the Mishna and the
development of the Gemara. However, it contradicts the commentary of Maimonides on Mishna Menahot
11; 9 and Maimonides’ ruling in Hilkhot Temidim u Mussafim 5; 10.

118 And even when we manage that Yom Kippur does not fall on Friday and Sunday, Rosh ha-Shanah and
Sukkot can still fall on Sunday —Monday(before the fixed calendar)!

119 Adjacent to Sabbath.

120 This objection, “people object” is discussed in Pnei Joshuah on Rosh ha-Shanah 20a. See also Arukh le-
Ner on Rosh ha-Shanah 20a.

121 The use of the word oo is here unhappy and even incorrect. Hanover is well aware that it is now the
first time that the court in Israel wanted to prevent Yom Kippur to fall on Friday or Monday. He wants also
that the intervention of Ulla in Israel should be before Yom Kippur. He apparently considers that the court
wanted to avoid in any case to having a full month of Elul. For all these reasons he understands that Tishri
1 would fall on Wednesday or Friday and Yom Kippur on Friday or Sunday and therefore the court in
Palestine made the month of Tamuz full in order to postpone these Festivals by one day. Ulla did not say
that Elul was made full in Israel. He said that it must be full in Babylonia in order to correct the
discrepancy of one day with Palestine because the delay of one day in Babylonia where Tamuz was a
defective month of 29 days. Thus in Babylonia Elul must be full and Rosh ha-Shanah must be on the 31
day and, because of the doubt about Elul in Palestine, on the 32" day of the Babylonian Elul.

122 1n principle they must always fear such a possibility that Elul could be made full.and for this reason they
had to keep two festival days on Rosh ha-Shanah and Sukkot. Thus Rosh ha-Shanah must be kept on
Thursday and Friday or on Saturday and Sunday.

12 This is a little contradictory: you must make Elul full in order to compensate the full month of Tamuz in
Israel. But you must still consider two festival days because of the doubt of Elul in Israel.
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124 Because we bring vegetables after the fast.

125 Hanover explained thus on a convincing way that Elul was not made full on that occasion (Ulla). When
we examine the different other cases mentioned in B. Rosh ha-Shanah 214, it appears that only the
testimony of Rabbah could still be connected to the month of Elul which had been made full. Indeed in the
case of rav Nahman, the presence in Babylonia of a messenger on the day after Yom Kipur proves that this
man could not have left Israel after Rosh ha-Shanah. The problem was certainly not connected to the length
of Elul. If the reading is rav Nahman bar Isaac and that his death in 356 C.E. was really the consequence of
this two days fast (I thank R’ Shai Valter for this information) then this story would indicate that in that
year, because of the insecurity consecutive to the war of Gallus, the messenger briging the keviyah to
Babylonia did not arrive in time in Babylonia and that was the cause of this situation.

126 Tossafot on Menahot 100b : o*» »1w 71"72 at the end.

127 The whole argumentation of Hanover is pilpulic and anachronistic because the whole principle of
postponement in order to prevent Yom Kippur from occuring on Sunday is a late enactment from the end of
the third century in the time of Ulla and Rabbi Johanan while the Mishnah in Menahot is related to the
period of the Temple when this could happen. Let us remember that the main difference between both
exegesis is whether we count Tishri from the first day or from the second day when the moon was seen in
its proper time but the formal sanctification could not been performed, originally before the end and later,
after the enactment, before the time of Minha of the 30" day.



38

Py LIRS 1] nawa 10 nvan 1At A" DWW 0o 2w RN KT 0"WA 1NO1T 7102 RN T
12772 IR 7771 D AR 2OWHW 3172 227V IR 1M IR 11921 PV ,NINIA L0082 00100
' P92 0" N KV 2NOW 11D PRA 927 RITW 2RI RY RONX 1°N°INA 017 901 2w 907 nnna HM
WP 9207 70707 37 9 DY 0OINK 30D PRI AWRY NINIA PRYINKD 1M A1 . awn 10107

NAR QYD "3 mawn [T31] 000K R0 TR T 3" i mmana 28oxawe nea bya w xowp

129 qwyn xomw X329 079 1TNW

TR 7 M 1w WD 91 Tup < v v o nawa xowp 2oamax o Hvra 0 mbw [am
0°719°377 22 PP NAW 297 PINPT PRINK ORTT 203 2w "' 279 02 1Y 1"N2 2N0Y Nawa
PINAW 112 DOINRD RONK PR2IND ORI XM L1107 KT R 0192 2°M9°07 21 20 PRI DR DTN

X9 0XY [53XR] D7IARD 1D O3 KONK 2= 901 1op KT PRoann xa oaw S2anyn Bamoa kv
TR O"RY R DY WY A 110 19 omaRT Bipareya kv 1anow wma a7 o o e
135.1’:1137:1 "W DY O3 T ROWIP DR 1342n9y pmnxo N°INN R AP

AR 77" W 0O 03w PR 12" HY N0 DN ToR PR 1INRT 9 " 201 9" PRmD PR 1PRtanka
297 .7 23" Hw 200 1w IR KD DOINRYY 17079 'R 012 7'M 90w 0% PRI wRe .70V naws
[.P"2]) Daw 7P A" W 2o P1w 2nD oW NIWNT Wi P N IR

TRYY PR 0w Tww 9 mwn Y ™ a7 1"-1 B 1o o0a oy

XYW 0P WD 9" AT AYPWY M0 01 M0 DWHW O 07TV IR 10K 377 2N 211 7997
D12 ROX 1 MR PWIPA PR TR 201 KEW IR KD DR 22K 21 MR WD 1291 273 TR 201
I AR MY PYTPR OX YR IANY AWITP 31 IR D1 DWIPA OX 1M KRN MK PwIpn K
R332 1IMRW 77 3N 12 NIPN DT AW 1D AT 12 30 YR 2°Yh NwDTI PR Oy
722w M0 22TV IR OX 2" P12 aX 7T R 1 [R"Y] 0" A7 121w [2"Y] a7 %022
RNWM oW MSOINT 12N3W WD NAR TWITR M 199 TWITR W 0 AR DA R WY IR
ARNA NYPW 7Y 7250 2whw[a] 0TV AW M1 RITW PRI QW 1Y TIWH OnY PR Twp XY

139 1.1 7R 2995 R¥® XOW 7Y 277 0K 2w 1" ara R T nean ey amn

N hbhl

2" wnwn MY 7P AwI ROR 72792 0w PO PRI 7Y 9" W DR 72 1N2vnaws 277 and
TR RN KT 72992 XOR 01°2 772 29999 1R 1TV IR? XOR 72 200 PR 2"V 'Y A7 177710 XA
ARP 0172 XOX 79792 P2W PR OINT XN202 w0 "1 901 17129 RAX M NRTI 212 ROX 779992 Pow

128 |srael Zamosc (~ 1700- 1772) published Nezah Yisrael in Frankfort on the Oder in 1740.
129 And an event, a practical halakhah cannot be contested. This principle is mentioned more than once by
Hanover.
130 Rabbi Abraham from Basel.
131 Sukkah 54b.
132 Of Tossefot Yom Tov.

2"y ' A7 P>wa pnY e BB
134 Of Abraham from Basel.

2"y ‘1 A7 oA pnY e B0
136 The first volume was issued in Frankfort am Main in 1752.
7 H.K.H. 3: 6. After the takanah of Rabban Johanan ben Zakkai, The sanctification of the 30" day, in the
case of the late arrival of the witnesses, could be performed only if they arrived before sunset.
138 This is not exactly Maimonides’ text. Maimonides writes that it was allowed to sanctify the 30" day if
the witnesses came before sunset. But it is likely that the Court was allowed to examine the witnesses and
to sanctify until the beginning of B.H.S.
B39 H.K.H. 2, 9. Vision of the moon at the end of the 29" day. The sanctification of the 30" day can be
made until B.H.S.
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0 Thus the rule that we accept & posteriori a late testimony of a vision in its time is generally accepted in
the case of Nissan and Tishri. Hanover observes indeed that if Rabbi Dossa and Josuah objected this
principle they would not have entered the details of the testimony, if it is true or not. However in the case of
other months we have no certitude that they would agree.

1 Apparently Hanover brushes aside the case of witnesses who did not see the moon in its proper time and
would be persuaded to change their testimony. This would however be necessary if the court wanted that
the month remains defective and no testimony confirmed this position.



40

27950
.5 79 M0 PR WK 1997 72 AMen wpnw o

Db

WY WW AT A R2TD 79 232K WD) 1PIAYH T 12°RT MDY AR PIAD 1w 9Y 0"2an0n and
QYD MINRT PLY AR 2R WO 2w 220 2R W7D 0" X027 2"V R™ A7 PI77102 7000
72w RDY 702 RIANT 77w 0K 1PN2vA 1R 20w DY [Iwa NR] Phave MR whw Hy 1mp
R77 2"11 2"y AT 25w (X)) 077 [RA] 9mw own Ravb XY [mawn] 127avn 209321 17700 Nava
TRY 97 N0O N7 PRI PRY "W WD) PR 237 171 TR ARTW 12721 RINA2 72P7 100K
231 M5 HY] N2YND AW XPY MR IARAWD 22X D0V TIRI WITT 0OR PRI IR IR0
"0V 3ORY TIRI W M0OR AT PRy [Mpnn

192 9r9y awn i R 912 M AT AR AR

072 7o [RD]w W 0nR 7307 W 07N 13002vn KD OKY 222K 797 K2 DIXINT DWW IRW2 R
JPIRW 300287 9aR 10 D1ORY wInn

NDPNA MR TITII0 071 NN KT AR 2103 *nxgn “2137 M03 mawn qo3 Hya anow o
144 %"y X"5 A7 7" MIDOINA T 93 WOIT RP ORI WPNANAT KT 22 M R 9 A1 ,WN

i oo

3197 IR 77727 79IPNN DY WD ,0WnAw 391NN 197 M2 977X T AW PIAINR,TIWD TY0 PR T30
T 07277 90 OV TY0 DOWW '3 79972 2N0W 1M T TP O¥ WD 1P ROW 12K NITID) 202K
[2°7]272 "7 70972 2299 2R onPwiva RNOK 191 2ORDLT MPTIAT 02737 OV T¥0 PRww [X]

WD "I TNRY Pavn 172 TR 2V 9" 1972vn 172 TR 992 277 202 TN 2191 12°2wa 1Phavnw
DY A2 1DV PI2YRY 037277 T2 TAR °197 N2Y 70°7% oX X"V X' 77 177710 TIW0 Y0 P

IAPY 1772V O TRD POI0MNY TY0 WY MPTIA 2°RO0Y 02073 1977 ,9"01 129K N1 ,20aK0

19K O3 WY 57 171170297 PR TR DY, P2 00w DY ,1°0251 20IR°0 whY DY X°INT RN*022
QW WARW RIDXT NWHR P17 OWIW 1Y PRI -- IV 2100 TR OV 19K 9y "w wo [and] 20nw
0"2777 2NOW 113 252K AT XIPI 10°1 NOIPN "W WD 9377 IR N .RDA KD RART RIATY 9" 7800
9N oYV PRY 0°727 W7 2" 712077 7102 wn 5 7"72 0" 200 2"y X" A7 7"121 —'R 79902
DOROVT 0727 2101 TV DR 1°7297 PR PITII02 WIWY INIRD M9 12wh Y0 0wyl oM on2
.0"2277 WY A1 I Y0 IR PR DA

A" 997

92VN7 AR IS AN OR 92R 901 NOYtawal 11avI Cawa 1PIava PR 2090 1NRY 71w 00 AR
0T 27T RN°Y XN2A R A" AW . [2]239 17257 12987 MDY 292K %191 IR 79PN 107
273X WD 273877 DY RN™M32 2I0pT X0 120 2" 2 b Hyan xa wrR1 K 227 XoIn
WD 1M IV WA 120w 5" 22K 707 ORY '3 9772 WHW 1D WA 1mnn R0 [P7]0 wnn
D°IWAT 272w RHR 12V IR 12°0 1R2 [11]1 19712 1™ -5 7P 10°1 NIRRT T ORTIA AT P72 XA
WMDY "W NYWA 770 A" PaAR PR 0awa 1havn PR [Nyaw] nwa monw PRI L0007
1721 D°32°0 AWOWA P2 RVANT [P2nn]w e nom an L WP WP 10020 *O9Y 79100, 20N
T2OR7T MT°DY 2R 79PN Q232077 93 127 XINAT 777 ,07°3W3A 17 7070 OXY ORI 29977
SAWIPDTD PO WO RDR L1PI2VD O 201w 90 DY 00 D' 2000

2| did not find this quotation. In fact this paragraph is the explanation of the author: Pessah is delayed
although it was possible to bring the Omer from the province of Judah. 7"5y must apparently be suppressed.
b 7o "0 atipn 12
XOW R0 73y a7 M
1% B, Sanhedrin 12a.
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14 Exactly what Hazon Ish wrote two centuries later.

7 According to the ancient numerotation, see the introduction. In the printed edition we must refer to the
chapter 60. The chapters 71 and 72 have no equivalent in the printed edition.

18 This is a fundamental principle according to Hanover which he developed in his different manuscripts
and to which he refers here: the keviyah can never be the day before the true conjunction.
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19 The text is unclear and must mean that the difference of longitude increases the delay between the true
conjunction and the beginning of the next night. This increases the possibility of seeing the new moon on
this next evening and therefore also the possibility of having yom ha-reiyah before yom ha-keviyah.

150 At least those months where the span of time between the true conjunction and the vision is less than in
Tishri. Indeed one ascertains that yom ha-reiyah before yom ha-keviyah is rarissime in Tishri but more
frequent in other months.

! He recalled it above. At the end of the present book he will come back in detail on this subject and he
will develop again his theory according which the aim of all the rules of postponment is to ensure that yom
ha-keviyah never falls before the day of the true conjunction. Chapters 71 and 72 don’t exist in the printed
edition.
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152 This is in fact not a proof. During the reign of Abaye and Rava the calendar was already communicated
in advance to Babylonia but Rosh ha-Shanah could still be on Sunday and therefore Tisha be- Av could be
on Friday.

153 During the reign of Abaye and Rava the calendar was already communicated in advance to Babylonia
but the correct reading of this quotation is likely the reading mentioned by R’ Hananel: Rabbah and not
Rava. Rabbah was still fasting two days for Yom Kipur, like Rav Nahman but Rava belonged to a new
period when they had no doubt anymore and they kept two festival days because of the enactment sent to
them from Israel. However Hanover is right that Maimonides, by contrast with most Rishonim, considered
that Abaye and Rava still belonged to the period of the experimental calendar and kept two festival days
out of doubt.

154 B, Berakhot 63 a.

15 Hanover refers to one of his important achievements: the establishment of the fact that the Jewish molad
does not coincide exactly with the mean conjunction because of a slight difference between the Jewish
mean lunation and the astronomical mean lunation. For this reason, in both parts of Luhot ha-1bbur,
Hanover calculated a table of corrections allowing correcting the molad and finding the astronomical mean
conjunction. Hanover’s argument is then very simple, the difference between the mean conjunction and the
mean astronomical conjunction invoked by Ysraeli is the result of the difference of the length of the mean
lunation and the Jewish month and not a conjectural different origin for the molad than Jerusalem.

158 1dem in the printed edition of Tekhunat ha-Shamyim.
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57 The use of this word is very severe and seems to recover a bad intention, on purpose. The word myv
would be more convenient. However the authors of that time, Gra included, used often this polemic word in
such a context.

158 Hanover follows the theory of Tossafot. This position is contrary to that of all the rabbis with an
astronomical knowledge. This position of Hanover is surprising; similarly it is really surprising to ascribe
such a position to Maimonides, all the more because they both, Maimonides and Hanover, championed an
early end of Sabbath. Furthermore the principle of long temporary hours was introduced by Tossafot and
was otherwise completly ignored. All the other and former authorities knew only the natural temporary
hours, those who coincide with the equinoctial hour at the equinox.

159 This was indeed the classical translation in all the former editions before the new translation of
Maimonides’ commentary by the late Rabbi Joseph Kafi which opened a new era in the study of Rambam’s
commentary. We will see further that Hanover understood from this statement that Maimonides considers
that the length of dawn and twilight is 1/10 of the comp lete day at equinox, thus 1.2 temporary hours. In
equinoctial hours it corresponds to a complete day of 15 hours, 1.5 hours for dawn and twilight and 12 h
from sunrise till sunset. Now in 12 hours the average walker covers 30 miles, therefore between daybreak
and the end of twilight he covers 30 /0.8 = 37.5 miles.

180 This is an old and unsolved problem: why do so many rabbis refer to this quotation which was rejected
in favor of a span of time of 4 miles?

1611 don’t understand this statement: 5 miles were rejected but 4 miles for dawn is correct!

1%2With 4 miles counted at 18m per mile we would find 72m. But there would be a contradiction between a
mile = 24 m and a mile = 18m in two different places!
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163 The Prussuan league is 7407 m, it represents 5 Roman miles. It was generally accepted that an average
traveler covers 1Prussian league in 2 hours.

1641 Roman mile = 1481.5 m. 75 miles = 111.1 km and 360 * 75 miles = 40000 km. This value is still
excellent. Thus indeed 1° of the equator represents 75 miles or 15 Prussian leagues

1% 1t is apparently the Royal Library of Paris, now the National Library, that he could have visited
somewhere around 1720 — 1725, before R’ Joseph David Azoulay (Hida). But he does not give the tittle of
this book in two parts, counting more than 580 pages. There was certainly not a synagogue or beit ha-
midrash and in fact there were no official Jews at this period in Paris.

1% Thus Hanover identifies the Talmudic mile with the Roman mile and therefore the ama or cubit is then
74 cm. This value was never accepted in the rabbinic metrology.

16712 h = 720m; 720 / 24 = 30 miles and 30 / 40 = 0.75 day. Thus day = 12 /0.75 = 16 h. The span of time
between daybreak and sunrise and between sunset and the end of twilight is in both cases 2 h.

Hanover makes another reasoning, the thickness of the firmament is 1/10, thus the length of the day from
sunrise until sunset is 1 — 1/10 — 1/10 =8 /10. Thus 12h = 0.8 day and 1day = 15 h. in 1.5 h an average
walker covers 90 / 24 = 3.75 miles and therefore in a complete of 15 h he covers 37.5 miles

1% Ulla and Rabbah bar Bar Hana

189 Hanover proposed here for the first time a coherent explanation of the understanding of the sugia of
Pesahim according to Maimonides. It had always been admitted tha Maimonides follows the rejected
theory of Ulla and Rabbah bar Bar Hana according which dawn and twilight represent 1/6 of the day.
Hanover proposed that Maimonides followed the opinion of Rabbi Johanan, different from that of Rabbi
Judah and considered 3.75 miles during dawn, 30 miles during the day and 3.75 miles during the twilight.
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The last 2.75 miles are covered before daybreak and after the end of twilight. There is however another
possible solution to consider 3 miles during dawn and twilight and 30 miles from sunrise until sunset, 36
miles during the complete day, the last 4 miles being covered before daybreak and after the end of twilight.
But this solution would imply that the length of dawn and twilight of 1 1/5 hours in his commentary of
Berakhot would be short temporary hours equal at the equinox to equinoctial hours. This solution would
also be acceptable and it would even be better because it seems unacceptable to ascribe to Maimonides
great temporary hours which would not coincide with the equinoctial hours at the equinox. The elements
considered here do not allow making short work of this problem. The choice of Hanover for the first
solution results from his a priori choice of the long temporary hours. However, Hanover’s solution rests on
an incorrect translation in Maimonides’ commentary on Berakhot 1, 1: n1°1ni3 mywii jn. See our paper in
BDD 20 pp. 5-37, The Mile as unit of Time.

170 Rabbi Joseph Solomon Delmedigo from Candia whom he calls: 773p 7o 277 2w ,pran.

"1 part 3 of his book o*»x.

172 The text of Maimonides is 51 miles, the calculation gives 51.8 miles. This proves that Demedigo
understood perfectly Maimonides’ calculation and rounded it off to 52 miles. Necessarily he understood the
origin of the difference between the value of 52 miles and the one he preferred, of 44 miles.

% In fact Maimonides works with the value of 19°: seemnw: 7MY NIAR ,0™ PWI3 2PV 237N PRO AW

(2" —n"97) 2" — > 9 "wn nawv 7. Maimonides rested on this Arabic work as the authors
demonstrated.

174 This quotation is also mentioned in the commentary of Tossefot Yom Tov.

15 Delmedigo did not agree with the distance of 52 miles adopted by Maimonides for the distance of the
reflecting layer and estimated it at 44 miles, see commentary of Tossefot Yom Tov on Berakhot 1, 1 who
must have a tremendous admiration for Delmedigo as he wrote: 701> 7" 9910 Dom AmAM 79172 *NRYM
..ROTIP T2 ROTADRT 9w, He attributes this difference to Maimonides” assumptions about the solar
depression at daybreak. Hanover contests Demmedigo’s conclusions and sees two reasons for the
difference: a) The choice by Rambam of a depression of 19° at daybreak instead of the correct and modern
value of 18° corrected to 17° 44” because of the semi-diameter of the sun. b) mainly the adopted value for
the earthly radius: Demedigo worked here with the value of 3579 miles instead of 4297 miles
corresponding to the earthly circumference of 27000 miles that he had adopted in ‘57 n123 790 and

o°%K 190.

178 5400 * 7.407 = 39997.8 km. This is an excellent evaluation of the length of the equator. One German
league is 5 Roman miles; therefore the length of the equator is 27000 miles. The radius is then 4297 miles ~
4295 miles adopted by Hanover. However it seems that Hanover lost sight of an important point: all the
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miles are not comparable. Rambam used Arab miles of 1.6667 km and he wrote that the length of the
equator is 24000 miles. When Delmedigo writes that the length of the equator is 27000 miles he uses
Roman or Talmudic miles of 1.481 km and when he considers an earth radius of 3579 miles he uses miles
of 1.7778 km corresponding to the length of the equator of 22500 miles. In other words we must be very
carefull when we compare the figures and the miles. Delmedigo did not err but he used another mile. But
both Delmedigo and Hanover did not consider this problem when they compared the different figures.
Delmedigo compared the 51 miles of Rambam (miles of 1.6667 km) with his 44 miles (miles of 1.7778
km); Hanover compared the 51 miles of Rambam (miles of 1.6667 km, solar depression of 19° and solar
semi-diameter of 13 56”) with his own 51 miles (miles of 1.481 km, solar depression of 18° solar semi-
diameter of 16’ and refraction of 32”) and thought that he had made the same calculation as Rambam.
71 German league= 7407m = 4 * German miles of 1852m = 5 Roman miles of 1481.5m.

5400 * 7.407 = 39997.8 km.
'"® The old rule of =22 /7.
79 Sin (81° 8%) /4295 = Sin (90°) / 4346, hence h = 51 miles
'8 Hanover is persuaded that he has performed Maimonides’ calculation but in fact both calculations are
different and the similitude of the results is a coincidence.
181 Today we consider a refraction of 34’. However in the eightienth century the value of 32 was generally
used (see La Connoissance des Temps for any year in the beginning of the eightienth century).
%2 Sin 90° 32’ = Sin 89° 28"
183 Qin (81° 24%) / 4295 = Sin (90° 32°) / 4344, hence h = 49 miles
184 part 2 of the book ¥>x.
185 In fact "1 9% Page 29.
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Figure 7: Simplified model, considering that the sun is at an infinite distance. The observer stands in
7 and receives the last ray coming from the sun at a depression of p after reflexion on an imaginary
reflecting surface perpendicular to 1.
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Figure 8: The model of Hanover, the sun is at a finite distance. R is the sun’s radius, r is the earth’s
radius.
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Figure 9: The sophisticated model of Hanover. The light ray is curved
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18 This piyout is generally understood as referring to the year of the exodus: the Molad was at noon and the
new moon was seen on Thursday evening.
187 This text presents a certain ambiguity; the molad was Wednesday at noon but it is unclear whether the
moon was seen on Thursday after sunset or if it wasn’t seen before Friday after sunset. Hanover
understands, from the negative form of the sentence, that the moon was not seen before Friday evening.
188 Hanover wrote, about H.K.H. 7, 8 that it certain that there is a reading problem in the present text
resulting likely from a lapsus calami. He proposed to correct and replace >w>5w %°% by >v>272 . We have thus
a similar situation with the present text: the molad was on Wednesday and the moon was not seen before
Friday after sunset. Idem for the quotation of Ibn Ezra, see next note.
QYD MYIT MPA 99 TR M7 ARIM MY Ww 79 pwi NP9 191 P2 T QYD 3 T 0 Y web nnTpn 1
MYAX2 275K XN R DWW 2OWOW O3
1o = prpt
191 By contrast with the common understanding, Hanover considers that this piyout discusses the limts of
visibility, at least 6 hours after the molad or sometimes more than 30 hours after it, but is not related to the
year of the exodus.
192 | 'suppose that he refers to the quotation : w7 782 Pwx12. This quotation from Ezekiel seems to refer
to the hope of the future redemption and | doubt whether it has any connection with the molad Nissan of
the year of the exodus. However this is Hanover’s understanding. He believes that the year of the exodus
was 2448 of beharad and that the Molad of Nissan was 1 — 19 — 1027, this could have influenced him in his
understanding. This date would not only be the hope of the future redemption but it could also correspond
to that of the first redemption. But this would contradict the Talmudic and Midrashic sources fixing the day
of the exodus on Thursday or Friday.
1% This is completely incorrect. Kalir counts the Jewish year as the Seder Olam according to the third
method described by the Mefaresh on Hilkhot Kiddush ha-Hodesh in the beginning of H.K.H. 6, 8,
beginning one year after beharad at 3 — 10 — 876 or ywnn - > - . In other words he counts the number of
completed years of the earth until the preceding Nissan 1 or if we prefer, he counts the age of Adam ha-
Rishon. When he writes that the year of the exodus was 2448, he means thus that it corresponds to the year
2450 of Beharad. It is likely that Kalir’s molad was different than our modern molad but it must not differ
from ours by more than a few hours. In 2450 the modern molad was 5 — 2 — 332, thus eight hours later than
Wednesday noon.
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1% Hanover contests the commentary: the negative formulation shows that the moon was not seen on
Thursday evening but only on Friday evening.

1% And why did the commentator write tha the Neomenia was on Thurday?

19 Completed from the text of the works of Josephus, translated by Willian Whiston. Kregel 1999.
Jewish Antiquities book I, chapter 3, 8 3. This would be the same year as the Seder Olam.

97 Jewish antiquities book I, chapter 3, § 9:” G’d afforded them a longer time of life.......... which would
not have afforded the time of foretelling the periods of the stars unless they had lived six hundred years; for
the great year is completed in this interval.”

19 2953059028 and 29.53059028 * 7421 = 219146.5105d.

199 365.243489583 and 365.243489583 * 600 = 219146.0983d. The difference is 0.00069days/year =
1m/year.

200 See note 188.

01 |bn Ezra Leviticus 23, 3, last sentence.
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22 Ex. 41, 19.
203 The criterium of visibility is mainly a criterium of invisibility in order to test the witnesses.
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204 Thus Hanover expresses with insistence his thesis that all these reasons cannot be good reasons to
diplace the true day of fixation and hence the days of the festivals which are a Torah obligation. All these
rules he says are intended to ensure one unique goal: that the yom ha-keviyah of any month never fall
before the true conjunction.

205 Hanover considers that Elul was never made full according to the dictum in the name of Rav, Rosh ha-
Shanah 19b, that from the days of Ezra onwards, Elul was never made full. See above. Hanover’s statement
is however contradicted by other quotations according which during the second part of the third century
Elul was effectively made full: the cases of Rav Nahman and Rabbabh, all the two in B. Rosh ha-shanah
21a. and of Ulla R.H 20a. The case of Levi R.H 21a is more doubtful. See However note 125 according
which all these passages could be explained and justified under the assumption that Elul was not made full.
206 Hanover postulates that Ulla came before Yom Kippur and certainly left Palestine before the end of Elul
by contrast with the story in Rosh ha-Shanah 22a. The commentators did not analyse this case. The simple
understanding is that Ulla reported afterwards about the situation and explained to the Babylonians why the
court had made Elul full. Apparently in a future case implying Yom Kippur on Friday or Sunday, they
should delay it by one day, resting on the new principle that the court makes Elul full in such a situation.
Hanover objects this exegesis and considers that he arrived before Yom Kippur and did not know for sure
the date of Rosh ha-Shanah. But he knew that Tamuz had been made full and therefore he said, in an
imperative form, make Elul full, in other words, you must add a day to compensate the additional day of
Tamuz that you did not take into account.

%7 The reasoning of Hanover is the following: According to the statement of Rabbi Shimon ben
Yehotsadak in B. Erakhim 10a, bottom, we keep two festival days at the end of Sukkot, this proves that the
messengers did not reach Babylonia on Hoshana Rabba, Tishri 21st. Now the number of working days in
Tishri preceding Shemini Atseret is 15 or 16 days. Thus the distance to Babylonia was at least 15 days.

%8 Not very clear: They had to keep two festival days as they were used. In principle the good made by the
Israeli court was the delaying of Yom Kippur by one day avoiding Yom Kippur on Friday or Sunday.

Thus according to Hanover this was performed through making Tamuz a full month. Apparently Ulla was
explaining that Tamuz had been made full in order to delay Tishri 1 by one day, from Wednesday to
Thursday or from Friday to Saturday.

209 Rashi understood that he was speaking about a calendar constructed on the mean movement of the
moon, allowing independence from the moon sighting in Israel. By contrast Hanover understood that it



55

:PNDYA NP(N)NAR MIATPI PR 2R TIX 19K N1297 WIORY D7

MYW DWWy 77°27 N2°AN TV ONPART Y120 VAT 1777 0K 229w 11707 RO WOR IWNa IR
210 19 Hm oy ,ARTW WOK R 7T NIADI DaR WIHW

7NN MYW A" 2722 OVRART T2IM? NPAR VIO DOTROW IWOK WwNa NN
¥ 32°02 °N2Now 1D

RV R [7] A" RIXT 72 191 17N WO Yw 'R 2722 229w 0t 2010w 029237 N
9225 X2 R 01 2R 73771 0K P19RA RY 190 WIOK 12091 TIWN2A 0712 9227 YRR 17 0w 10K
'3 YIAN QY DOV 0w W o0 K™ -1 219K 0 v M [27wa] NP N2 wnn R™ 01 273
701991 01 2"7 ARWI ,TIRAY 2120 7107 ROW 2" DI9R PO My wyw 7' 0 1w [na]w oonvs
27wnn 22 mxoas mawy TivaR o1 o Y331 .07 2" Tomm MY Xaw opnY Y33 [19] 2 n
218 1mbn mxo 1" 91 22 mxone [1"w -5] oowa ,[2] 17021 '3 1990 ww P9 Y T
TMRA MSYRE 2wy aTAT TR 20PW 0 32 PR Y 00w 00K AR T9YRD P
WL AYw 'R 9221 22501 12 MYWn N7°O0 9727 17770 2RI AR Avwh A2 7R MYvn 1" o
ST N OPRRY 9222 MNP 1AW IWORY MY RAW PR DWW NTD02 2w D12 2TRw
DNW92 ,22 790 7Y 77122 "R 707 WD 21 1"0 7 922 7Y RN TONW NOIYN XA KT )
M9 VAN QWY 922 VXAV 2R TV DOWIPR QW 227w DaR .09 m1 7Y "R NN 1D 7Y
.00 [2"7] (2°v27R) 7201 797 ORI

R OR VTO9 0% 17 0K ,2222 DR 2770 SWINORY On% 7 707 AT OVRART 12WR P70 0"Ra L nvwan
216 s 71290 1AwAY PoMY R DWW 9293 TP AR WO

TI2OP DY K1 WM NOMY OVEART T2 DY MR TR 7912 RONA2 KRIW 2P 70, nwenn
SR

¥"D 02 WA NP IR VY WIRWA IO TR 2OHWIT DY TOTN W VIR TN N
0w N2 W

AR RAX V9 MR .93 79197 21PN RIP9D HRIDW AR PRI MDD WD RIAX 1PRT MATRT NN
ORYAWT ,R? 97 AR .NIXM NRY IR NIXA QTP T2 N2V TI02 KAANT RN ORI N YT ORAW M7
IR ONAR TIOPY ONMR PIP MY ROR OVEAR 7912 0"V KD IR 7797 AR OR YD WOK ORW 120

A ANy 12 vax ovpon 2

speaks about a visibility calculation allowing knowing in Babylonia if it is likely that the Court in Israel,
proclaimed the new moon on the 30" or on the 31% day of the current month.

“% 1n my book Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam, Sifriati 1996, pp. 206-208 this minimum
span of time is actually 18.79h ~ 19h.

2 In my book Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam, Sifriati 1996, p. 214 this maximum span of
time is actually 13.67h or 13h 720 halakim.

212 40 miles per day.

213 32 days * 10 Parsang = 320 Parsang = 1280 Talmudic miles.

1% The Talmudic mile is equal to a Roman mile. On the equator we have 75 miles per degree, indeed
1.481 * 75 * 360 = 40 000 km. The parallel passing through Jerusalem has a length of 40,000 km * cos 32°
= 33921.92 km. The number of miles by degree on this parallel is 75 * cos 32 = 63.60 ~ 64. Thus at the
latitude of Jerusalem one degree corresponds to 64 Roman miles equal to 64 Talmudic miles or 16
Talmudic Parsang.

2151280/ 63.6 = 20.126°. However we must note that 10 Parsang /day means walking at the velocity of 4.9
km/h during 12 hours a day! If we accept, as hanover noted above, that a traveler walks 5 German leagues
per day or 25 Talmudic miles per day then the distance covered in 32 days is 800 Talmudic miles
corresponding to 800 / 63.6 = 12.58°. This figure is more likely, the distance between Jerusalem and
Bagdad is only 9.2°. Finally we must remember that Levi walked certainly with difficultly because he was
lame, (B. Sukka 53a and J. Berakhot I: 5). It would thus be more correct to consider a difference of time of
about 40 m between the Jewish settlement of Babel and Israel.

218 See below.
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27 In Tishri the shortest span of time between true conjunction and visibility is 20.33h according to
Hanover. However in Tishri the span of time between noon and visibility is 6.33h and the span of time
between midnight and visibility is 18.33h. Thus the limit of n1xr could not be understood by Samuel.

218 After he learned the Torah of Erets Israel.

219 Exactly more than 40m.

220 Thys if the true conjunction occurs before 23h 20m, or 4/6 hours before midnight then the new moon
could be seen in Israel at the end of the 29th day of the former month.

Indeed according to Hanover ‘s data the span of time between the true conjunction and the moment of
vision is 18h 40 + 20m (1/3h after sunset) + 1h 20 (difference of time between Babylonia and Palestine) =
20h 20m. Thus when the true conjunction occurs in Babylonia more than 40 m before midnight it is
possible that the new moon could be seen in Israel at the beginning of the night of the 30" day.

22! Rabbi Simlai was a Palestinian Tana and he fixed his criterium of invisibility according to the mean
conjunction.

222 More than 20m before noon before 11h 40m a.m.

223 The span of time between the mean conjunction (before 11h 40m a.m.) and the moment of vision is
longer than 6 2/3 h

224 The true conjunction can precede the mean conjunction by maximum 13 2/3 h and it can follow the
mean conjunction by maximum 6h. It is thus possible that the true conjunction precedes the mean
conjunction by 13 2/3h; this would give a span of time of 13 2/3 h + 6 2/3 h = 20 1/3h which represents the
minimum span of time between true conjunction and visibility. There would be a little possibility of
visibility.

225 If the mean conjunction is at 11h 40m a.m. or later it is impossible to see the new moon on the evening
at the beginning of the 30" day.

228 The aim of the calculation is not to predict visibility; this is not possible. The aim is to predict
invisibility in order to be able to reject false testimonies.

22T The new moon is invisible during more than 24h, generally more than 37-38h and often more than 48h.
The meaning of the text is the following: what about the 24h hours of invisibility of the 29" day..........
228 They consider the true conjunction in their reasoning.
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223 If the true conjunction is at midnight, then the moment of visibility is 18 1/3h + 1 1/3 (difference of time
with Palestine) = 19 2/3 h after the true conjunction. It is less than 20 1/3 h and therefore the visibility is
impossible.

%0 The span of time between the mean conjunction and the moment of visibility would be only 6 1/3h.
Even if the true conjunction precedes the mean conjunction by 13 2/3 h this gives a span of time of 20h
between the true conjunction and the moment of visibility. This span of time is less than the 20 1/3 hours
necessary to make the visibility possible.

231 Resh Lakish.

232 If the true conjunction is at the beginning of the night in Babylonia, then at the moment of vision in
Israel the moon has already 24 1/3h + 1 1/3 = 25 2/3 h and the visizility is possible.

2%3 Rabbi Johanan.

34 If the true conjunction was at midnight in Babylonia, then at the moment of vision in Israel the age of
the moon is 18 1/3 h + 1 1/3 = 19 2/3 h and the moon is not yet visible.

%5 Apparently he quotes R’ Zerahia ha-Levi and this play on words: 1737 "7 is confusing because it is
also the name of another book of the seventienth century.

2% Hanover invokes often this principle mentioned some times in the Talmud: 21 rwva.

237 Rashi 5th line from bottom.

238 oy vy
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239 1t must be : Jopn.

9 This exegesis makes sense because Levi left Palestine to Babylonia already in about 220 — 225, much
before the beginning of the direction by Rabbi Johanan at a time when there was no question of making
Elul full. Furthermore the exegesis of Hanover takes fully advantage of the Talmudic context of the
preceding passage. It has the merit to enter definitively in the Talmudic literature.

“! He explains indeed that if we don’t know the exact day of Elul 1, then we must keep three days Rosh ha-
Shanah on Av 59, 60 and 61.
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42 494,540 halakim = 457.91 h = 19.08 days.

3 10 59 according to Rambam, H.K.H. 13, 4.

¥ The longitude of the sun’s apogee. Ptolemy considered it as 65.5°; Al- Battani considered. 82° 14’ and
Maimonides deduced from this value an apogee for his epoch of 86° 45° 08”. Hanover wrote in chapter 46
that the apogee in his time is about 97.5°. Today it is about 102.6°.



60

N2V NDIPN 7OWN ORI CYEART NOIPN ¥ PPIMI0 17T DOMONIW MR DX DaR 7RI T ROV T NaR
51" TV NAR ADPN 770,070 0O P O CNOAR 91PN SRR PI20RY 1M 7Y RIW 10017 T TY
Y P10 T NARA TR RWN DR 2% 170m10 1 YRR 59PN DYW 1M T DWwn L Yw oI
N¥Pn 7'M 121 WD NDPN DY 03 17107 372 K177 7712 7200w 9" ONIMKR 793P0 DY KDY OVRART 79PN
SRR WD NOIPNW N2V T9°72 7777 NPART ADIPN DR RO9N SR R L110V2 A7 0910 7MY Py ann
,7T DR 7T 1M D203 I NART 9PN BV 11790 XY 248 syxnRiT A9pn ANk o 21w Tnn
0772 70 NNY KRR 17K NPART NOIPN PYW IARI OR LAPORT AT PI0D 1921 2°aRT W P00 Pa v
IR 01 A"¥ 1IN NP 01 "D 1 DAY NOIPN T QYD [D2INWH 17K NDIPNW PRI Y [prion]
777 90 DIWH 3R M2 2 2"% 1 NAN NP A 'Y 1M N2V DDA P AN N1 IR 221w 79N
JMW PR TR0 AW YRR NDPN Y [7In]07 2" 0ondmn 10001

[M]>noaRk M9IPN 99 P20 1 OR RNOW "2 7977 17 P9 Awpnw T aMan nrwIp YIng a1 o
POITW 22K WD MDIPN M1 2w RY 712 2"2n07 9Y RWIPT A0 MIDPN CIW: 192 D173 Wn 7o)
WP X2 MIDPN CIWT P2 TN PRIA T TN RN R RT 0K 10110 197 SYRNAKRT N9 HYw
VD 1OMRW 7 7" -1 7" 102 9N2ND 92 PIDT AT NN 2N0W T 92.07T)

X" P9

" -1 7" 12°02 1122 PNWDD T2 P92 2" 20w i 92

A" 090

WY 1201 1"7PNN [2°97]R 17 NIwn 1001 WD SWILWw LW Cwhan 2°7 5¥ 1w Py 3P0 0"and
0"D MIAY VWD NIWR JO°1 WTINY TAR 1AV WIOW 977 NMNN 190 Y WY WA LN Pty
A"97 O°0PR 77 NIWN 1001 WTINY 'R 1AW '3 99 Hyw wohwa 1w IRy awy 12977 20971 .wIDna PV
777213977 02191 9N D°HOR 1 NIwn Wwn wIn 'R 1w 1 9% nYnn by ow [Yp°]y nwy tannm
12N2W 1A PV MWV X 14T TV 2" POV 12 102V 200 303 1N P M 2"ann
DX 017 IR 7170 W KD R OR 712VW 7w 92 DY won 127X 3 R¥NAY WP T 717 PaR .onwha
1PWYW 1w PoN MY MMY TV ,NANR 777 °1Ana 2R 24 .n2wn R Tows xaw mw R
7RI DOWIONT IRW 91 2"2207 AWYW 2PV RXNPD 9010 1A 772 79I YAN2 RYh VA T
99077 M0 OV .0A TAR 237 PO NYA 0209010 RIXN? DN 19K MIM? O"YY IR Nawn? 10
J2W PPV V0 2mAnw SN oY

™ 990
I YW 132 IMK 0°22107 MAIPR IRW? 279w 1Y DY 70132 7R PNAwn 077 9o :0"ann and
7011 RIT 191 0" T A" 7Y MPYn 27 122 19D ANWRT PR AU AT 2P 9 oo avaw

3 It is a problem debated until today whether the rule of intercalation takes in consideration the mean of
the true equinox. Only the use of the mean equinox ensures a good repartition of the Jewish year and a
correct position of Pessah, so that Nissan 16 belongs to the spring and the correct position of Sukkot so that
Tishri 21 is in autumn (see Tradition Vol 38, N° 4, winter 2004 p. 16. Hanover brings an original principle
in the debate: the consideration of the mean equinox in the rule of Shitsar allows the true equinox to be in
the first part of Nissan.

2% Here Hanover develops an argumentation similar to that | developed in the above mentioned paper in
Tradition. But he refers to two Biblical quotations.

7 In order to find the number of days elapsed between the epoch and the examined date.
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28 9yem yunR = PRI M2Y; it is the meridian with the longitude of 90°, 24° east of Jerusalem.

29 This a very precise value.

250 3¢ of the equator or of a meridian = 45 German leagues. It was generally accepted that 1 German league
could be covered by an average traveler in 2 hours. At a rate of ten hours a day an average walker could
cover 5 German leagues per day and therefore a distance of 45 German leagues would require 9 days.
Indeed walking 45 German leagues would require 90h or 9 days at the rate of 10 hours per day; this
distance would be practically impossible to cover in 4 or 5 days at the rate of 40 miles or 59.4 km per day.
! There is here confusion between the German Parsa and the Talmudic Parsa: 10 Talmudic Parsang a day
correspond to 40 Roman miles a day. This corresponds to a velocity of 4.9 km/h during 12 hours. This is
practically impossible. But 10 German leagues a day would correspond to 50 Roman miles or 74 km. a
day! This confusion is probably voluntary for introducing the difficulty of the problem that he is going to
solve.

521 German league = 5 Roman miles = 5 Talmudic miles.

1° of the equator = 75 Roman miles = 75 Talmudic miles = 15 German leagues = 18.75 Talmudic Parsang.
%3 This corresponds to 32 miles in 12 hours or 1 mile in 22.5 minutes and 5.33 Roman miles in 2 hours,
thus more than the rate of 1 German league in two hours generally admitted, but it remains in the same
order of size. We remark that Hanover departs from the theory of Maimonides that he had developed above
of 30 miles per day at the rate of 1 mile in 24 m. It would have made more sense to explain Maimonides
with his own data.

24 1° = 75 Roman miles = 18.75 Talmudic Parsang, therefore 3° = 3 * 18.75 = 56.25 Talmudic Parsang.
% This corresponds to 47.39 km in 12 hours or 3.95 km/h during 12 consecutive hours. It was generally
accepted that a traveler covers 5 German leagues per day or 37 km.

2%018.75 * cos 32° = 15.9 ~ 16.

7T Besides the difficulties already mentioned we cannot forget that Maimonides® Talmudic mile is not 1481
m but rather 912 m. The justification given by Hanover is ingenious but it does not correspond to some of
Maimonides’ assumptions. Maimonides’ walker is very slow and in fact there is a contradiction between
the two types of data: 3° of the vertical represent 333 km. The traveler should walk 47.57 km/day.
Maimonides’ average traveler is to slow; he covers a mile in 24m at the velocity of 2.28 km/h. We could
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also rest on his statement in Hilkhot Evel V1I: 4 that a man can cover 40 miles in one day and 280 miles in
7 days. If we equalize 3° of the vertical or 333 km to 280 miles then 1 mile = 1.19 km and 1 cubit = 0.59m.
But these data do not fit Maimonides’ metrical system.

Conclusion:

1. 7 *cos32°=5.94 ~ 6. It is thus likely that the meaning of “6 or 7 days” is 6 days along the parallel
of Jerusalem and 7 days along the meridian of Jerusalem.

2. If we consider that a walker walks 10 hours a day at the velocity of 0.5 German league / hour, he
covers 25 Roman miles = 37.03 km per day and 259 km in 7 days corresponding to 2.33° of the
meridian. A more resistant walker who could walk 12 hours a day would cover 44.44 km/day and
311 km in 7 days corresponding to 2.8° of the meridian. That means that Maimonides’ walker is
very fast and very resistant in contradiction with his halakhic walker (Hilkhot Korban Pesah V:
13).

3. Hanover’s reasoning rests on a Talmudic mile equal to a Roman mile of 1481 m. This was not the
position of the medieval Rabbis who considered a mile ranging from 900m to 1160m.
Furthermore, Hanover does not consider the consequence of the length of his mile on the length of
the cubit which would reach 74 cm! Therefore his explanation of Maimonides data does not seem
genuine.

4. There is an apparent contradiction between Maimonides’ metrical system according which a mile
= ~900m and the present data according which a walker could cover 333.33 km in 7 days or 47.62
km in a day corresponding to a Talmudic mile of 1.19 km. In order to solve this contradiction, R.
Jacob Gershom Weiss (Midot u Mishkalot shel Torah, Jerusalem 1985) championed a
Maimonides’ metrical system based on long units of length and little units of capacity. For this
purpose he imagined that the different volumes considered in the Talmud have not a prismatic
shape but a parabolic shape. But such a theory remains unsupported and it seems even
contradicted by Maimonides’ words in his commentary of the Mishna Peah VIII: 5 and in his
Introduction to Menakhot. In other words the conundrum remains. See B.D.D. 21 (March 2009), J.
Ajdler: Talmudic Metrology 11, Units of Measure of Volume and Capacity pp. 48-50.

%8 Mirkevet ha-Mishneh by R’ Solomon Helma Vol 1, Frankfort on the Oder 1751. However | did not find
that this book addresses this problem and examines H.K.H. 11, 17. Therefore it is possible that he refers to
another book: Mirkevet ha-Mishneh by R” Aharon Alfandari, Izmir 1760. But this book also doesn’t
address this issue.

9 Ateret Rosh by R. Levi, the Rabad of Kadni. According to Hida’s Shem ha-Gedolim and to Ben Jacob’s
Otsar ha-Sefarim the book contains 10 atarot and only the two first where printed in Amsterdam in 1766.
The Atarot on Hilkhot Kiddush ha-Hodesh and Yessod Olam were thus apparently not printed. However
Hanover refers to the printed book!

%0 Again a very nice play on words: he mentions the reference of Rashi (it is a moral obligation to quote
the reference, B. Megila 15a) but he wants also to ascribe his foolish opinion to Rashi!



63

X*37T 717 QWM DY PR 7N YT 2anm 2mxonn 450 1 a0y poww mbyn whw 1 Ny
BallaabliRm ik fal7 Cayabt Boakio Rl i

WY 2OWIPW 1% 02 1%7,9"01 NIRK 1AM mIwn DR 7" 11avnws 1™ 7970 7 P9 a0 vt

122RY 12" 2"V 0™ A7 A" RIA2 7OV DWW O ORI 992 077 PaR 991 7" T mw Mavva

7% ,WTIN IART IND RDD Y MR 7Y 9" 10 K [D07197 °190] "W IR DY AR PRI 7IWS 772vn)
T2 PYTY IR 1Y VTR DY OPDI RDT 1100 ,17°T RIN? NIDOIN2 WP .KINAT "IV DWW aX0 W
TTYT IPYT KOMA 10°1 MR Y KD DR .J0°1 M9W 191 WIT 1R 9" 20297 pravn v
7ANY X237 9" MooINA N30 20 28 paan HxoNa3 A" an PIRAT aw3a 2w Pwem 1"y W
72932 A% 2OMHW P38 01 0" RPNT N2V WTINT 020 °27 M KPNT W R0 %0

IR KDY DAV T O YAIWIT 2PMOWY PO PR RPNT DLW 1'% anbwa s []h2vw
a7 0°1 MW TV IRI2Y 2R KD 10°17 TIN0 VTR 1) 1071 7T W OXR PO 077 W 10°1 MY
717 77 12 9"0¥ 9931 590 DMHW I RDY OIW VIR W T WIIN A0 0K WK N 10017 7 0
q7RY 7™ 01 RITW AT TV PRNAY 199190 779991 CIW TR N 1001 RIW P wnnR 7 v bk o
129307 DR PIPY P10 TR RITW ORTNA W IR KD ORI 70D WY 101 MW IR ORI LJ0°17 W I
X?Y WD 7™ 01 822 02 72207 DR IRIPY O 1R IWT KD 21 0" P72V WTINY MR OX PaR
11°°777 70717 2™ O R 0K R 29w IR RY T2 2w 1w ATRY 7™ 2 21T OR W R? 290 X2
MPW 07 MHWH 1P2°7X 797 .PH02 D IRWI AL 10°1 "M2W IR T KD 10°17 TIN0A IR 0w
271 7777 RIN X100 XY 2"V RAT 7N DM 7"V L1wIp 2" 11212 A9 DR MApR WY 070 IR
92 1311 27 PPN R [R"]0 A7 A2 RDPRTD 7™ 0192107 101 MWW ORI NIMPRT INIR PV
72127 7™ 012 0% MYW WAW DIPH IR 2"KY 2O 21w 0™ 90 WY [PWwn] W woaT Xow 21pn
"9 19208 "R 2% o mibw Wwaw 9"yR 0 1w nos Mwyh oMM 241"y ora] Mwna x5
DMPWT INI2Y KD OR 1117 WOR PRI 0D MWY? 275 12X anawn 1 ar AW 07 2w
IRIW NIAPAT DY ORP NTONND SRTN ROX | 1117 9192 79173 KDID I [2772030]7 IR 1w nn°
DX DIWAY 2" aT1 1071 B W1 MAPRT INIRA T TR ar v Pewr?®® swn smvw oo
7V 0O 2w [N]Y 1PNRaR 1T ok W RIT 1001 MDY 12 PYTY N1 XP1T WTIN [2aR] 187 1081 XY

T DWW L2930 MNP 002000 01 ATR2 W [KD] K721 ¥ X770 729991 77000 MNP 202w
21T I TR MPY onk nhww 27 120

1w o 2581 M1 pom 2675w 7R HY PRY 2oMSW PRW IN7INAT RIND P0BW 2"An7T WIEY IR
79971 '7 P9 2037 0" BV mewps T 220 3w I mwn and Yva swpaw m Ao 037
2¥ 11901 71 172V IR IOTIM 2PN NIRRT 299 NAAR 12N MW DR 71 Phavaws 1™
DOWIRY T017 IR RO 1990172 7"2 7°2 MW M2°Y2 W 1" 1% 2OWIPW 187 2% 791 T2 T W

SV ORP WD YT WPV 00 OR K91 K 2OV 07 ORI 997 07 DaR aNR PYTIN 2900
DWW 7"ADY PYOTNA AT YW NIRRT [PY] RNA9OT ORPY NARR MY 2P0 DOWIRD PYITIng 7"
RP1T 2OV "M% 1908 2"KY QWY 07 7RI 997 07 DR DOWIW TN INIR PYTIAY 9" RP1T
X2 1991 1112 72NN NPT WTW 2T 1w TR WP O PR YUY CIW IR MDY 1°3°0X Ol

%! German leagues of 7.41 km.

%2 That we introduced a second month and made a leap year.

%3 R. Gabriel ben Judah Loew Eskeles (d. 1718), rabbi of Metz from 1694/95 until 1708 when he accepted
the position of chief rabbi of Moravia and head of the yeshivah of Nikolsburg. In 1712 he banned the
Shabbatean Nehemiah Hayon.

284 The messengers cannot walk on Rosh ha-Shanah and Yom Kippur; we have thus two days difference.
26> Before the beginning of Pessah.

2% On Tishri 14th.

XTHK.H.3,09.

28 H.K.H. 4, 17.

9| ehem Mishneh on H.K.H. 3, 9 at the end.
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270 Thus apparently the court had the liberty to write letters mentioning the addition of an additional month
Adar I, of 29 or 30 days but in fact the effective length of this additional month depended on the vision and
the process of sanctification of Adar Il which would occur later. In contradiction with Maimonides’ ruling
EDf‘t the messenger do not leave for Adar I, how will people be able to celebrate Purim on the correct day?
H.K.H. 1, 6.
272 It is not clear, according to Maimonides, how this rule coexisted with the tradition that Elul and Adar
before Pessah are defective. It seems that the rule of Elul was generally applied, except probably during the
period ~ 250 — ~300. The solution was probably to compensate this rule by making Av defective even by
using expedients as explained in H.K.H. 3, 18. Of course we are in an unknown area, on historic as on
halakhic level, as Maimonides himself introduces this rule by “it seems to me”.
2% On the Rambam by R. Solomon ben Moses of Chelm, Frankfort on- Oder 1751. He was Rabbi of Lvov
and resigned in order to move to Erez Israel. He was succeeded in this position by R. Mordecai Ze’ev
Ornstein (d. 1787).
2™ Hanover’s explanation is brilliant and solves this “difficult Rambam”; it is worth entering the
Maimonidian literature.
2% | did not understand this last remark. Hanover has brilliantly proposed a solution to the apparent
contradiction raised by Lehem Mishneh in H.K.H. 3. 9 thanks to the words ax oww o7 7°°%7 9% on 2ax
qon ax ®9n. Therefore the gola knows when the first of Adar Il began and it can celebrate Purim. | am even
not sure that this marginal note is Hanover’s hand-writing.
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278 According to H.K.H. 3, 18, it is not allowed to frighten the witnesses for Tishri and Nissan but this
would not be the case for those of Adar.

2" Hanover is not satisfied with Rashi’s exegesis because the 30" day is not called Y12y ov.

278 The position of R” Joshua ben Levi would be similar to Maimonides’ halakhic conclusion developed in
H.K.H. 3, 18, that in Tishri and Nisan we accept a late testimony and we reform the calendar and make the
preceding month defective although it had already been made full.

% This is not certain: Rabbi Joshua ben Levi was older than rabbi Johanan and it is not certain that this
statement was made before the rule of rabbi Johanan.

80 And testified that they saw the new moon in its time, at the beginning of the 30th day.

%81 And it will be too late to re-establish the counting of the days of Nissan from the 30" day because we
will already be in Nissan 3" and the messengers will have two days less at their disposal. But even so they
would still have the same number of days at their disposal as in Tishri where they loose to days with regard
to Nissan. Therefore | suppose that the statement of Rabbi Joshua ben Levi belongs to the former period
when Pessah and Sukkot were not treated on the same level and there were areas where they kept one
festival day in Pessah and two festival days in Sukkot. According to Rabbi Joshua ben Levi it was possible
to correct the calendar on Adar 31 but not later. The new messengers sent after this correction could
probably still catch the first messengers sent the day before. But a day later this would become impossible.
This brings us to discuss the consequences of Maimonides’ ruling in H.K.H. 3, 15 — 18. Maimonides does
not consider the consequences of a late correction on the Palestinian population, which was incorrectly
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The movement of the sun.

In Fig 10, H is the position of the sun on its orbit, H; is the apparent position of the sun as
seen from the earth and H; is its mean position as seen from the center of the eccentric. P
is the perigee and K is the apogee. Angle <KEH> is the true anomaly; angle <KCH> is
the mean anomaly a and angle <EHC> is the quota of the anomaly f.
The true anomaly is the angle <KEH> = <KCH> - <EHC> = a —f. If we add the
longitude of the apogee to both members of the relation, we get then L° = I° - 3, where L°
is the true longitude of the sun and I° is the mean longitude of the sun.
If EC=b, CH=a and EH=c then e° =b /a. We have further ¢ sin f =b sin a
ccosf=a+bcosa
o : e°sina
Dividing these relations member by member: tan f = ——— (1)
1+e°cosa
Where e° = 0.0347 is the eccentricity of the sun’s orbit.
For example if a = 70° we find f = 1° 50” 45”. Hanover writes f = 1° 51°.
The anomaly is maximum when sin o = -¢° i.e. when o = 91.9886°, {3 is then 1°; 59 19”.
The true position of the sun varies thus around its mean position by an angle p which is
always less than two degrees. This angle B was called quota of the anomaly and it
corresponds to our modern equation of the center. L°=1°-f° (2)

informed of the date of the festival of Sukkot (and also for most of them of Yom Kippur) and which will
not be informed of the correction, and will keep incorrectly the festivals. I don’t see any answer and
therefore I ask myself, if the rules of frightening do not specifically apply to Nissan and mainly Tishri?
When it became evident that it was too late to infrm all the Israel population of this correction.
X"y 5 77 mws wrn 282

%8 Hanover’s understanding is certainly the true exegesis of this quotation; it gives a new life and a new
inspiration to this Talmudic quotation.

.01 @Y 0% o TR ' 284
5 An important ink stain prevents a correct understanding of the quotation.
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Figure 10: The solar model of the ancients. E is the center of the earth and of the ecliptic and C is the
center of the true orbit. The sun turns in the anticlockwise direction. y is the vernal point, the apogee
corresponds to the beginning of July.

The differences between true days and mean days.

Hanover considers three differences between the length of true days and mean days of
24h.

1. The difference resulting from the fact that the sun moves on the ecliptic and not on
the equator.

2. The difference resulting from the fact that the sun does not move on the ecliptic at
a uniform angular velocity.
When we begin the days at the superior (midday) or inferior (midnight) passage of the
sun at the meridian, these two differences explain the difference between true time and
mean time.?®®

3. When we begin the days at sunset, then we have a third difference explaining the
difference between true days and mean days: it is the fact that the time of sunset changes
from day to day; during a part of the year this time advances each day and during the
other part of the year this time delays with regard to a mean value i.e. 6 p.m.?®

%6 gee Tekhunot ha-Shamayim chap. 31.
7 See Tekhunot ha-Shamayim chap. 49.
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The time of sunset.

The hour angle of sunset is given by cos H = - tan ¢ * tan 8. The set lag is the difference
between the time of sunset and 6 pm, the time of sunset at the equator; it is A =H —90°
Now sin (H —90°) = - sin (90° — H) = - cos H =tan ¢ * tan d. Thus sin A = tan ¢ * tan 4.
This can also be demonstrated straight. If we consider at sunset, the rectangular spherical
triangle delimited by the arc of declination passing through the sun, the equator and the
western horizon, the two sides of the right angle are 6 and A and the angle opposite to d is
90° - . We can thus write in this triangle sin A =tan 6 / tan (90° - ¢) = tan ¢ * tan 9.

If A >0 then the sunset is after 6 p.m. and if A<O then the sunset is before 6 p.m.

Example: If we are in Copenhagen with ¢ = 55°; 14’ and & = 23.5° (solstice) we find
that H = 129.5694° at sunset, corresponding to 20h 38m 17s.

The set lag is 2h 38m 17s. Now sin A = tan ¢ * tan 6 gives A = 39.5694° or 39°; 34°10”
corresponding to 2h 38m 17s. Hanover gives a set lag of 39°; 34°.

Figure 11: Representation of sunrise. On this figure ¢ = 32°, o= 55° (about May 15); o = 52.64°, 6 =
19.06°.

H=-102.47°, A =12.47° = 50m. Sunrise is at Sh 10m a.m. Ts=o+H=a - A -90 =-49.83° =
310.17°.

The Matala is the arc of equator rising together with ySi.e. YE = a. — A = 40.17°

The ancients added algebraically a + A at sunset and got the distance, calculated at
sunset, between v, the vernal point, and the western horizon. They called it the oblique
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sunset or the Maghrab, corresponding to the right ascension of the point of the equator
setting together with the sun. It corresponds to Ts — 90°, where Ts is the sidereal time.
Today we calculate H = A + 90°; it is the hour angle at sunset and it gives straight the true
time at sunset. Similarly we calculate today the sidereal time Ts, the hour angle of the
vernal point at sunset: Ts =a +H =a + A + 90° and Maghrab = Ts — 90°.

The ancient considered also the distance, at sunrise, on the equator of the vernal point y
to the eastern horizon corresponding to the right ascension of the point of the equator
rising together with the sun. They called it the oblique sunrise or Matala, equal to a — A.
The sidereal time at sunrise is Ts=a + H= o — A —90° and Matala = Ts + 90°

If A=30°and e =23.5°, then a. =27.8996°, 6 = 11.5004°, A =17.0439° and

H =107.0439°. Sunset is at 7h 08m 11s p.m. true time and sunrise is at 5h 51m 49 s a.m.
The Magrab is o + A =44.9435° and the setlag is A = 1h 08m 11s. The sidereal time at
sunset is o+ H =27.8996 + 107.0439 = 134.9435° or 44.9435° + 90° = Maghrab + 90°.
The Matala is a — A = 10.8557°.

The sidereal time at sunrise is o + H = 27.8996 — 107.0439 = — 79.1443°= 280.8557°%
or 10.8557° - 90° = —79.1443° = Matala — 90°.

HoRizoN

Figure 12: Representation of sunset. On this figure ¢ = 32°, o= 130° (beginning of August); a =
132.46°

6=11.79°. H = 101.56°, A = 11.56° = 46m. Sunset is at 6h 46m p.m. Ts=a + H=0 + A + 90 = 234.02°
The Maghrab is the arc of equator setting together with yS i.e: YW =a + A = 144.02°

%8 It is not surprising that the system used in ancient astronomy was the origin of many mistakes; see later
the discussion of Hanover with his predecessors who did not learn astronomy with a master.
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The difference between the oblique sets of moon and sun is of course equal to the
difference of the sidereal times of the sets of moon and sun; it corresponds to the setlag
between moon and sun. Let us assume that S; is the point of the equator which has the
same right ascension as the sun S. When S; is at the horizon then the hour circle of S is
perpendicular to the meridian and A =0, H=90°. It is then 6 p.m. The ancients and also
Hanover were saying that S and S; are setting (or rising) together on the right horizon or
the plane of the hour circle of S. This plane is indeed parallel to the horizon of the point
of the equator having the same longitude as the local place, the hour circle coincides then
with this right horizon and the equator and the parallels are perpendicular to this right
horizon. They visualized A as the setlag (or riselag) of the sun at the oblique horizon with
regard to the mean set at 6 p.m. at the equator. The etymology of the right ascension
refers to this representation.

7"91 O 902 793732 SYXNRT WHWw TrmAw 7" 12302 °Nand 120 911 TR 012 SYRART whawn 190
X" 17w "o 07 7wYa o90n 3070 11991 0293020 R 2whw U™ 0w ' ophn vl o Mvw
Mbyn 1"07 01 AR 0»WHW 2"1 00PPn A" MPYn "D 2o ARnAY 2PWHw 1" 07w A" 2ophn
Mbyn "R IRWI MYy 0" DM DA% 93 THRIW NR 2 2°9°K MWV O 2wHn aphn o'
M VIO 7w 2PWOW 1w 2°phn A" mMoyn a'"p oY u"a - 2 1% e 7Y .oaw P ovphn n'p
D12 WAWIN 72137 7200 13200 1" pI92Y .0»wHw ' 2ophn a1 mbva n'aw ao%an o o 7w
W O AR 01w A" Q77 RN DOWHY DOWHWY TR Q1w 277 WY1 10901 2whY ' TR
A1 TI70 MWy [2»wHw R"2-1] 0w '7 o1 ©'"-2 1090 0°pPn 1D 01 0°OHR NOWwYAY XM 0P
1"2997 DWW YIN 7121 201007 IRY 9371 2"an nYTY Mon a1 nawm [orwhw -] ovaw

— "AW 770 TIWA A0 109N NAwR 997 DM AmIpna IRWI 720w 12777 DWIp 9aR ANwRA
0P P QY B 2303 77°7 2"277 S 70 222 9" 7YY .07 Y 920 2w 1" 20 2"anm v — ™
TIRAT 2w PUIND2°22 °N°KR7 I9) 177 3P DIPR2 2N PNV YT 0 1D MRV 122N 1705 1731
2y awnn K9 1" aw 1IN AP HY T an53 0"ann aw om0 20w Paxon 1"ax
JPOW 731D DL

A" -1 7" L7 1R°02 NN 112D N2RNT 191 WDRT O TIRAY a0

YW1 TR0 NYPY DT IR N1 77°27 NN 7O 0OAYD 7T PAWNA XYW OYIART :0"2177 200
7T 217°P 2HWN 1R W 7RI AW WAwA WD XY AT 02T VW3R Tan0 DYPY NN N
LR, 2" R 12°02 112w 7707 TR O SYIAR O 11V PNIRCA 12D .70V 177 VIR 21wnwd
0" 3R 2% 0vh 737 Awhwa SNTIRT D1 YYART O T3 A0 YNw 0vHwn nRaT aw ' ,0"n
NN *9% 3 WINN XY 0¥97277 XY 0137 POIX T¥A K27 ZwHwn 9717 1Y aX opna

9 The library of R. David Oppenheim (1664 — 1736) was kept in Hanover until 1829 when it was sold to
Oxford where it forms the substantial part of the Hebrew section of the Bodleian Library. It contained
about 6000 books and 1000 manuscripts. Raphael Hanover was used to visit it.

2% Hanover uses the verb in the inperfect, but the library which was kept in Hanover because of censorship
problems, remained in Hanover and was only sold in 1829. It became the substantial part of the Hebrew
section of the Bodleian Library.

1 The text is struck out. It is interesting to note that Hanover thanks to the library of R’ David Oppenheim,
could consult a manuscriptof HKH.

292 See the short English introduction above.

2% The variation of the time of sunset with regard of the mean value of 6 p.m.
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%% The longest true day of the year exceeds 24 h by 30 s. In 30s the mean movement of the moon is 16”.
Thus the value of 8” must represent the movement of the moon during the mean value of this excess.

2% This is the fundamental assumption of Hanover: at the epoch the true sun is on the point y of the ecliptic
and sunset was at 6 p.m true time. The difference between true time and mean time is not taken into
account in Maimonides’ visibility calculations.

2% | did not find.

%7 See page 67 the three causes of difference between the true day and the mean day: the sun travels
through the ecliptic and not through the equator, its angular velocity is not constant and finally if we begin
the day at sunset, the span of time between the moment of sunset and 6 p.m. changes during the year; in
Israel it varies from 5 p.m. to 7 p.m..

2% See the English introduction to the solar model of the ancients.

2% This expression is equivalent to the oblique setting. It is the point of the equator which sets together with
a point of the ecliptic (the Maghrab): A = o + A. The points which rise together (the Matala) is A = a — A.
%% The oblique rising.

%01 The oblique setting.
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%02 | demonstrated this fundamental point in the paper: The equation of Time in Ancient Jewish Astronomy,
BDD 16, August 2005, pp. 5-56. However Hanover did not demonstrate it and | did not even read it in his
writings, anywhere so clearly as here. This demonstration requires the knowledge of the equation of time of
the ancients which Hanover did not explain or even mention in his writings.
%3 This is certainly a lapsus calami. If A =26° then a =24.10° and & = 10.27°.
In Hanover ¢ = 55.4° and therefore A = 14.91°. The Maghrab = a + A = 24.10 + 14.92 = 39.02°
In Jerusalem ¢ = 31.8° and therefore A = 6.32°. The Maghrea = a + A =24.10 + 6.32 = 30.42° = 30° 25°.
%4 page 314, line 9 of the original edition reproduced in Poal Hashem.
%959 = a for 2 = 0°, 90°, 180° and 270°
%06 1f = 3°: For A = 105° we find a = 106.29°, § = 22.65° and A = 1.25°. The Matala = o.— A = 106.29 —
1.25 =105.04°

For A =180° we find a = 180°, 6 =0°and A =0°. Therefore Matala = Maghrab =180 -0 =
180°+ 0 = 180°

For A =285° we find a =286.29°, 6 = —22.65° and A= — 1.25°. The Maghrab = o +A =
286.29 — 1.25 = 285.04°

For A = 360° we find a.=360°, = 0° and A = 0°. Therefore Matala= Maghrab =360 — 0
360 + 0 = 360°
%97 1f = 8°: For 1 = 360° we find a = 360°, & = 0° and A = 0°. The Matala = Maghrab = 360 — 0 360 + 0
=360°

For A =133° we find a = 135.48°, 8 =16.96° and A = 2.46°. The Matala= o — A=135.48° —
2.46° = 133.02°

For A =180° we find a = 180°, 8 = 0° and A = 0°. Therefore Matala = Maghrab =180 —0 =
180°+ 0 = 180°

For A =313° we find a =315.48°, 6 =— 16.96° and A = — 2.46°. The Maghrab =a + A =
315.48° — 2.46° = 313.02°
%98 If ¢ = 12°: For A = 360° we find o = 360°, 5 = 0° and A = 0°. Therefore Matala = Maghrab = 360 — 0
360 + 0 = 360°

For A =180° we find a=180°, 6 =0° and A = 0°. Therefore Matala = Maghrab =180 —0 =

180°+ 0 = 180°
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For A =165° we find a = 166.19°, 6 = 5.92° and A = 1.26°. The Matala=a — A = 166.19 —
1.26 = 164.93°

For A =195° we find a=193.81°,6=-5.92 °and A =—-1.26°. The Matala=a - A =
193.81+ 1.26 = 195.07°

For A =294° we find a =295.90°, 6 = — 21.36° and A = —4.77 °. The Maghrab=a + A =
295.90 —4.77 = 291.13°. Apparently we have here a lapsus calami.

For A =300° we find a = 302.19°, § =—20.20° and A = — 4.49°. The Maghrab=0a+ A =
302.19° — 4.49° = 297.70°. Apparently we have here a lapsus calami.

For A =345° we find o = 346.19°, 6 =—-5.92 °and A =— 1.26°. The Maghrab = o +A =
346.19° — 1.26° = 344.93°

For A =15°we find a = 13.81°, 8 = 5.92° and A = 1.25°. The Maghrab =a+ A =13.81°+
1.26 = 15.07°
%9 page 31a, line 9.
%19 The longitude of the apogee is 90°. The quota of the anomaly is maximum for A = 0 or 180°
31 page 31a, line 13.
%12 |n H.K.H. there is no question of an equatorial sun. However in the theory of the equation of time we
consider a fictitious equatorial sun and Hanover is well aware of it.
%13 Hanover mentions the manuscript of Tossefot Yom Tov which he found in the library of the R’ David
Oppenheim, stored in Hanover. See note 289.
1% Kohelet 10,
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The lunar model.

The aim of the lunar model is to calculate the true position of the moon from its mean
position.
The apparent movement of the moon happens, counterclockwise on a great circle inclined
on the ecliptic by an angle of about 5°. This inclination is generally neglected except for
the study of the moon’s latitude. This great circle intersects the great circle of the ecliptic
in two points, the ascending node, when the latitude of the moon becomes positive and
the descending node when its latitude becomes negative. Both points have a retrograde
movement.
We have represented the model of the moon’s movement on Fig.13 and 14. O is the mean
moon, M is the true moon. M moves in a retrograde movement, i.e. clockwise, along a
little circle of radius r at the velocity of 13°; 03° 53.93”. Its center O moves
counterclockwise (direct movement) on a great circle of radius R and of center C,
different from E, the earth. It is called the eccentric or the deferent. The diameter EO, the
apse line, joining the earth to the mean moon intersects the epicycle in the points A and
T, A being the most removed point from the earth. The point of intersection of the
indicator EM with the ecliptic is the true position of the moon. The vector ES represents

the direction of the mean sun. The angle <OES> between the mean sun and the mean
moon is called the elongation n. The cinematic model of the Ancients postulates

that <OES> = <SEC> or that <OEC> = 2n; it is called the double elongation. Point C
turns around E clockwise (retrograde movement). Point P is the symmetric of C with
regard of E; it is the prosneusis point. PO intersects the epicycle in R. A is the true apogee
and R is the mean apogee of the epicycle. The angle <ROM> is the moon’s mean
anomaly.

<AOR> is the quota of the double elongation or the prosneusis arc p. The angle <AOR>
is the moon’s true anomaly. The true anomaly is thus the mean anomaly plus, or less, the
quota of the double elongation. Finally the angle <OEM>, which represents the
difference between the mean position of the moon O and the true position of the moon m
is the quota of the true anomaly. Point K is the apogee of the mean moon’s movement on
the eccentric and point L is the perigee of the mean moon’s movement on its eccentric.



Figurel3: The model of the moon's movement of the ancients.

According to Al-Battani, followed by Maimonides,
e(=EC=PE=10°19"=10.3167.

The Radius of the ecliptic is fixed arbitrary to 60p.
The radius of the epicycle isr=5P 15° = 5.25.

315

The radius of the eccentric is R= 60" — 10p 19°= 49" 14> = 49.6833.
The distance from the earth to the apogee of the eccentric is EK = 60°

The distance from the earth to the perigee of the eccentric is EL = 39" 22’ = 39.3667.

EL _39.3667

— = =0.6561
EK 60

r_ 5.25 01057
R 49.6833

Determination of the true moon from the mean moon.

75

%15 60 plays for the ancients the same role as 100 for us, thus 60p has the same meaning as 100%, p means

units, it allows distinguishing from degrees. 60p represents the reference distance; it is a relative and
absolute distance.

not an
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The data of the problem are the mean anomaly <ROM> and the elongation <OES>.
We want to find the angle <OEM>, the quota of the true anomaly.

Figure 14. The model of the moon’s movement of the ancients.

First step: in the triangle OPE, PP’ is perpendicular to OE.
PP' PP PE sin < PEO >

PO P'E+EO EO-PEcos<PEO >

With <PEO> = 180°-2n; PE = EC = ¢( and EO = p.

This relation is true in all the cases of figure. In fig 2: cos (<PEO>) is negative while in
fig 3, it is positive. Therefore

tan p = tan <EOP> =

e(sin 27y
tanp = e(sin2n _ Yo, (3)
p +e(cos2n 14 e(cos2n
Yo,

In the triangle OEC: p = OE = OD + DE = YOC? - DC? + DE
OC =R; DC = EC sin<CEO> = ¢( sin2n; DE = EC*cos<CEO> = ¢( cos2n and therefore
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DAILY MOTION RELATIVE DIRECTION NUMERICAL VALUE
OF TO
ES Evy EAST ®, = 0°,59'8",33
EO ES EAST wg = 12°;11'26",70
EO Ey EAST o, = 13° 10" 35",03
EK ES WEST g =12° 11" 26", 70
EK EO WEST 20)g = 24°; 22' 53", 40
EK Evy WEST g - W, = 11°;12' 18",37
oM OR WEST ®, = 13° 03' 53",93
EO EQ EAST W, = 13° 13" 45",66
EK EQ WEST 205- Wy = 11°;,09' 07",74

Figure 15. Movement of the moon: movement of the different vectors of figures 13 and 14.

p=+R? —(e(sin2,)? + e(cos2n

(4.

In the triangle OEM: angle <AOM> = <AOR> + <ROM>p + m

OM=r

EM sin  =r sin (m+p)
EM cos = EO + r cos (m+p).
Dividing member by member:

tan B =

rsin(m+ p)

p +rcos(m+ p)

and finally
L(=1(-B

(5)

(6)

If n =0, we are at the mean conjunction and the mean moon is in K, the apogee of the

eccentric: p=R +e(and p=0.
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If 1 =90°, we are at the quadrate and p=R —e(and p = 0.

If n = 180°, we are at the mean opposition and the mean moon is in K, th apogee of the

eccentric: p=R +e(and p = 0.

Example: if 2= 120° then: %( =0.2076, g =0.8799 (4) and therefore & =0.2404 .
yo,

(3) gives thentan p=10.2317 and p = 13°; 02° 17”.

In the Table 9, Hanover gives for 2n = 120° a quota of the double elongation of 13°; 02’.

If we consider now that the true anomaly is 95° then equation ( 5 ) gives:

tan B = 5.2551n 95 =0.1209, hence = 6°; 53° 37",
0.8799* 49,6833+ 5.2505 95

Hanover gives in Table 11 the quota of the true anomaly q = (21 = 0) and the angle s
defined as q +s = B(2n= 180°).

In table 9 he gives the angle p or the quota of the double elongation and the proportion ¢
defined by q + c*s = B(2n).

If21‘|=0, thenp=R+e(= 60 andtanq: 5255In95 q:501980250, 01’ 11,7'
60 + 5.25cos 95°
If 21 = 180° then p = R-e( = 39.3667 and tan(q#s) = — 22259 = 0.1344.
39.3667 + 5.25005 95°

q+s=7.6556°=7°39"20”.s=2° 38" 09”.
We have seen that  (2n=120°) = 6°; 53 37” =q + c*s.
= 6°,5337""-5°,0111" _ 0.7109 = 43 .

2°;38'09" 60
Hanover gives in table 9: p = 13°; 02’ and ¢ = 43

In table 11: g = 5°; 00" and s = 2° 39’

We worked with the data of Al-Battani; it is not impossible that Hanover had slightly
different coefficients explaining a difference of rounding off for q and s. The tables of
Hanover show that gmax = 5° and (q+S)max = 7°; 39°. Thus at the conjunction and the full
moon, the true moon differs from its mean position by an angle inferior to 5° but in the
quadrant it differs by an angle inferior to 7°; 39°. This corresponds to the effect of an
equation®'® called the evection; it plays its greatest importance in the quadrant; it was
already known by Hipparchus and quantified by Ptolemy. The rules of the signs of the
tables can be deduced from the different figures.

Vocabulary and definitions.

<OES> = simple elongation = myws: m1%0n

<OEK> = double elongation = 219571 %1701

<ROM> = moon’s mean anomaly = YK 177> 21707
<AOR> = quota of the double elongation =%195:1 21701 nin
<AOM> = true anomaly = 110177 71701

%18 This word was commonly used in eighteenth century (see Lalande and Delambre) with the meaning of
correction.
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<OEM> =equation of the center = quota of the true anomaly =112371 27901 N1

Hanover gives in Table 11 of Luhot ha-1bbur the quota of the true anomaly q = B(2n =0)
and the angle s defined as q +s = B(2n= 180°); s = NOIX "W B = 11317 71701 NI

In table 9 he gives the angle p or the quota of the double elongation and the proportion ¢
defined by q + ¢*s = B(2n); ¢ = 0w Por; B = 11017 2%0m NI or alsonnna nan
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*17 |In the printed editions of the Yad: 13 halakim.

%18 Above, on top of page 72 and below 4 lines further, he wrote that the epoch is 20 m after true sunset,
which is 6 p.m. true time because the sun is on the point y. The explanation of this apparent contradiction is
that here the mean sunset means 6 p.m. mean time. He writes the same on top of page 71. Maimonides does
not take into consideration the difference between mean and true time in the calculation of the vision. As
Hanover considers the mean time according to the new acception of Flamsteed, the difference between true
and mean time does not exceed a quarter of an hour and it can certainly be neglected. Maimonides
considered another mean time, like al-Battani and Ptolemy which could reach about half an hour difference
with regard to the true time.

319 At 6 p.m. mean time.If the epoch is 20m after 6 p.m. when we add an integer number of days we get
again at 20m after 6 p.m. Hanover calls 6 p.m. n>yxnk nv>pw and the corrected time of sunset which can
range from 5 p.m. until 7 p.m. is called n°n°nx 7y°pw.



80

AR VAR W 71 20D 910271 2°PYN DWHW YN 1277 20D YW 'R 1102 YNNI IvpwL
WYY M2V AYW WO M2 DR IYVPY 9 R NYRY NKR? 7797 YRAR K17 7Y 90w
DRWD M2 AN AP IR VW WIOw 9V 19w Pty n9°nna

0"2777W RN 7N IO N0 ARINWY NI NPWYY 20V MM2 'Y 2"anan Y REAY 780w
NAIPRA YO0 DI PWYW N2 MM "YW 1 ARON O3 OWan 200 DY avw wahw Hy 10w Y 100
DWW 92 1A AWYN 317 PNAWAR YTIAY 1R PRI IR U7 I8INW VAT DY 937 MNIRATN DOVRART
MHYA T IR TAR D1 YYD MYYA DOWRW 1A DR 779 JWYN 0°p°0 2OWW 1Y TR Phn 00w
320 2yxn %P 7 AWM DWwhwn AN

72710 VY PIY 127 K2 17120 19112 ,0"20000 MR AYw wOhW 7Y 2™ P92 Wk 2now n)
DR °2 12T NIV A7 2aR AN2AWA2A 277 AR2W NPT NINDT 1A XA RIT VY WIOWAY 120 R 70 T
77999 7P ORI NV WRW YXAR O3 700 A19 21797 09372 MYy 10 070 YRR Ywnh

77°77 YXNAR 7031 OR 2"RY .WADR N0 9L YW WOLW1A SYINRT AVPWY D197 SNOMART Whwn DYRY
1"0-2 WY R DAR PNAR VRY R VW WL DY PAwnT K22 ,0"2102 200w 10 ,XITW Nnd
.W15177 NI20 97 AYW WOHWA SYXNART NYPWT IMIND SNMART WAWS AP 570 QW 03 770n My
LIART YR IR YW WOOW RIIW VAR 12W A7 797 ,0" 000 RW 11 LKW NN 11 OX
X177 MIVD ROR 7RITW N0 17033 1277 AR IR OVINART VP MR YW WD 10 0 A%V RO
(CYXNART) TYPW MR VY WOOW 9V Hw Py T0° 2"An7aW *NANd WK NARM wIong 702

VWD RIM 213 27 MWPAD W A3m 9" 7 £792 S22annn qwpaw am .o o 19 S2nnni]
129777 K7 729 ,'7 WW PIRT NI 9902 203 191 71 990 2Wa PNRYA XYW M M won nvhona
WY TOW AW T NN NONNT YV DY MITW T YT R AR R? X1 29" 0 e
,JINANT 2212 NPT 212°0 79°7 ,27vnR mman 11°9YR RN 190 2a93 2°20 AWK L,NIYIEN

72 TIARD DT 2°20 YINA 7T NTOW NPIW YN D WO T AT TN 20 102,70tk 27vnn
ORI T DAR 77X YA DY 90 N1RR 100 a7 0991 .00 119-2 30 03 [PIR]7 7XD 29Ww0 11up
7577, AR MTY YYNNA AT "N T AT 1 a3 1902 320" et muwsa ans 73
22"V @9 29117 10D 2OKID 170 KD 19 RD ORY 123V nvuin

A" B

From the data given by Maimonides we can calculate the extreme values of the double
elongation at the moment of the first visibility, under the minimal conditions.
The first elongation A5 is included between 9° and 24°. The solar quota of the anomaly of
the sun is maximum 1° 59’ and the quota of the true anomaly of the moon is maximum 5°
08’. Therefore nmin =9° —1°59” - 5°8 =1°53’

And Nmax=24° + 1°59” +5° 8 =31° 07’

A more sophisticated calculation®** gives fmin = 9° — 1° 59° —5° 1 = 2°
Nmax= 24° + 1°59° + 5° 37> = 31° 36’
Hence 4° < 2n <63°

%20 Because we are not obliged to count the number of elapsed days and second, because we have already
the simplified results for very long periods prepared in the table.

1 |t seems to be a lapsus calami.

%22 page 36b, line 6.

%23 R’ Joseph Solomon Demedigo (1591 — 1655) in sefer Elim in the part called Gevurot ha-Shem.

%24 See Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam, J. Ajdler, pp. 137-139.
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These limits depend on the considered area of the year and on the longitude of the perigee
which changes slowly with the time.
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%2> See Bava Batra 15h.
%26 Hanover wrote in Tekhunat ha-Shamayim chap. 46 that in his time the apogee is in the eight degree of
Cancer, thus about 97.5°.
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%27See a general commentary above pp. 73-76 and Luhot ha-Ibbur tables 9 and 11.

%28 Hanover calls 721m» N the quota of the true anomaly q + c*s = B (2n) because it is calculated in two

g;geps in order to correspond to the real value of 2n, see the end of the introduction to chapter 14 pp. 73-78.
q=p(2n=0)

%0 Hanover was certainly the first who could explain the values of Rambam. Baneth in Maimuni’s

Neumondsberechnungen, Berlin 1898-1903, had proposed to use two different values according to the

seasons, winter-spring and summer-autumn, but the results were not better. See a detailed calculation in J.

Ajdler: Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam pp. 132-140 and above pp. 73-78.

%1 Tsurat ha-Arets, Offenbach 1720, p. 20b, note 10 at the bottom of the page.

%32 The different circles considered are a mathematical model but not a physical model.
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%33 The algorithm proposed by Rambam is a simplified method which does not follow the precise
astronomical methods. It is likely that it was borrowed to Indian astronomical traditions. Indeed the
astronomers of their time did not know the exact formulas for the change of coordinates, from ecliptic
coordinates to equatorial coordinates and from horizontal coordinates to equatorial coordinates and vice
versa.

%% The method is approached.
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%35 | suppose that he means that Maimonides’simplified algorithm cannot be used at other latitude than
Jerusalem. But the exact method using the criterium of visibility seems valid elsewhere.

%% The sentence seems not achieved.

%7 From A = 270° until 90° or in winter and spring. The length of the arc of vision at the moment of vision
is slightly greater and the altitude of the moon is greater for the new moon in the evening and less for the
old moon in the morning. See the computer calculations made at the moment of vision, in the evening and
in the morning in my book: Hilkhot Kiddush ha-Hodesh, Sifriati 1996, pp. 272-308.

%38 From A = 90° until 270° or in summer and autumn. The length of the arc of vision at the moment of
vision in the evening at the beginning of the month is slightly shorter and the altitude of the moon is less.
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Figure 16: Representation of the celestial sphere at sunset in spring. i1 is the moon with a north
latitude and p is the moon with a south latitude. The drawing explains the parallax and the nelizat
ma’agal. The figure was borrowed from the printed version of Tekhunat ha-Shamim.
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%9 This passage is preceded by a sign and shoud be related to another passage which I did not find.
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Figure 17: Representation of the celestial sphere at sunset inautumn. 17 is the moon with a north
latitude and p is the moon with a south latitude. The drawing explains the parallax and the nelizat
ma’agal. The figure was borrowed from the printed version of Tekhunat ha-Shamim.
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9 Hanover understands that the simplified algorithm proposed was introduced in order to making the
calculations easier. But in fact it seems that at the time of Maimonides they did not know the exact
formulas of transformation and they were obliged to use approximative methods. It seems that
Maimonides’ method is following an ancient Indian astronomical algorithm.
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Figure 18: Schematic representation of the situation in spring at sunset in order to define with clarity
all the notations. m is the geocentric(true) moon, w is the topocentric (apparent) moon, 1 is the point of
equator with the same longitude,o is the point of the equator with the same right ascension. The
circle of declination passing through v (or the hour circle) is probably the ma’agal and 21 is nelizat
ma’agal. The aim of the procedure is to find the setlag between the sun and the apparent moon. This
setlag is measured on the equator and corresponds to the arc ma. The arc »m is the first elongation, the
arc 1 is the parallax in longitude, the arc 177 is the second elongation. The arc ®1 is nelizat ma’agal, the
arc 77 is the third elongation. The arc 77 of the equator is the fourth elongation, the arc an is the
guota of the geographical latitude and finally the arc a: is the arc of vision. It gives the difference of
set lag between the sun and the apparent moon.

%1 31° is the half of the maximum value of 63° but it is not the mean value 33.5° of the area 4° — 63°.
Hanover explains that Maimonides’ table of Parallax is calculated for 2n= 31° allowing calculating the
distance of the moon from the earth and the moon’s altitude.

%2 The calculation of the parallax in longitude and latitude is explained more clearly in anan7 nnan 290.
%3 See just below.

4 See Tsurat ha-Arets, Offenbach, 1790. Rambam and Abraham bar Hiya follow both Indian methods in
order avoiding the transformation between ecliptic and equatorial coordinates. There is a sensitive
difference between their methods.
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The ancients could not calculate this arc from the equatorial coordinates because they did not know
the formulas of transformation between different systems of coordinates. Therefore they were
obliged to make this deviation and use this procedure which seems of Indian origin. R’ Abraham bar
Hiya in Mahalekhot ha-Kokhavim used a similar but different algorithm.

Figure 19: Figure similar to the precedent. However we are now in autumn and the latitude of the
moon is to the south.
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Figure 20: representation of the western horizon at the moment of vision on about April 20"

Figure 21: representation of the western horizon at the moment of vision on about July 23™.

XO = 120




N - 210

90

Figure 22: representation of the western horizon at the moment of vision on about October 24th.

>\ = 3090

Figure 23: representation of the western horizon at the moment of vision on about January 20th. The
figures 20, 21, 22 and 23 allow explaining all the rules of sign given by Maimonides and Hanover for
Nelizat ma’agal, the parallax in longitude and in latitude and the quota of the geographical latitude.
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%5 Thus A = 90°.

¥ Thus A = 0°.

% Thus A = 270°.

%% From about December 21 until June 21 or winter and spring.

9 He makes the assumption that the sun is on the vernal point and we are at sunset thus 20 m before the
ideal time of vision.

%0 A circle of declination or hour angle is called by Hanover: right horizon. It is parallel to the horizon of
the point of the equator with the same longitude that the considered place. At the equator, ther axis of the
world is in the plane of the horizon and all the heavenly bodies rise and set perpendicularly to the horizon.
®! Today we would say that o has the same rigth ascension as the apparent moon.

%2 \We are at sunset. We neglect the 20 minutes difference between sunset and the moment of vision.

%3 In ancien astronomy the circles of declination are called right horizon because they are parallel to
horizons of areas of the equator where the movement of the sun is perpendicular to the horizon.
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Notations and summary.

True moon or Geocentric moon L : 11 and p .
Apparent moon or Topocentric moon L’: v and 1.
Sun S: n.

Longitude of the suny 7.

Longitude of geocentric moon :y> ory>.
Longitude of topocentric moon:y1 or yx.

%% Thus A = 90°

%5 Thus A = 270°

%6 Thus A = 180°

%7 Erom about June 21 until December 21.
%58 Winter and spring.

%9 Summer and autumn.
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Parallax of the moon: vror Ap.
Parallax in longitude: »1 or 5%
Parallax in latitude: °n — or ¥7—5p.
First elongation: 73 or o11.

First latitude: > or > .

Second elongation: 177 or x:.

Second latitude: ro vi1x

Ma’agal : hour circle passing through the apparent moon.
Nelizat ma’agal: ro 010X

Third elongation:o:

Forth elongation:nn

Quota of the latitude : on or nq

Arc of vision: o7 or n7.

All the rules of signs explained in the text of Hanover can be deduced from the four
figures corresponding to A = 30° (spring), A = 120° (summer), A = 210° (autumn) and A =
300° (winter), thus one figure per quadrant allowing to find all the rules of signs more
clearly than on the two figures adapted from Hanover 11007 nnon 990,
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17°77 QY YPI0T ANWAT NTIRI 12 WAWT OV YPWT INWRT DTIPI PR IR INwng nwp M aoRn
20V NMMY2 WYTIAY 10 2173 P2WAY 150X 711007 170 9"V .209WN° POIND WAxY [R037]
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M2 5" 0"277 R°27W 2°0I97 Y7 XN ORI .N1YI92 RY DAR PIVIT N1702 1R 1100 Nannn
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%0 | order to find the moon set lag from the ecliptic solar and lunar coordinates.

%1 Allowing to pass from the point 1 or ¥ to the point o.

%2 Allowing to pass from the longitude of o to the right ascension of =

%3 Allowing through the correction of the quota of the geographical latitude we find from the fourth
longitude A7 the arc of vision on.

%% Until now he called the correction from the second longitude till the third longitude: 32 but here and
later we meet 23yn nro1.

365 S92y mmn.

%66 nyomn »1ven = the right ascension of the points of the ecliptic.
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%7 We have: 1’( = 47° 38", B’(= —4° 6’. We consider the point for which A =47° 38" and p = 0. Its right
ascension is (interpolation in table 14) o= 45° 10’. With table 17 we find the correction of the right
ascension for the apparent moon with a south latitude of 4° 6’ we find an additional correction of 1° 11’
hence the right ascension of the apparent moon and of the point o is 46° 21” (the exact calculation gives
46° 20’). With table 14 used conversely we find the longitude of o. We find 48°49°. Thus the longitude of
is 47° 38’ and the longitude of 0 is 48° 49’ and the 2ayn nh1is 1° 11°.

%8 Table 15 of Luhot ha-lbbur. See also Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam pp. 167-168.

%9 This increases of course the possibility of visibility because the moon will remain longer above the
horizon while the dark and the elongation sun-moon are increasing.

%7% The figures had to be reconstructed because they are lacking in the manuscript. Here the author refers to
the same figures 22 and 23 as above but mysteriously the denomination of the different points changed. |
was obliged to adapt the denominations in the text in order of harmonizing the text to the two figures 22
and 23.
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%1 This point is normally not on the plane of the meridian. It is the pole of the ecliptic and it turns around
the pole of the equator in 26000 years on a little circle.

%72 These parallels to the horizon must be little circles or parallels. This is a rough approximation because
they are in reality great circle joining points of the ecliptic to the corresponding points of the equator which
set together on the horizon. Thus in fact he considers three great circles which will, due to the diurnal
rotation, coincide with the horizon. Of course two great circles intersect always in two points and cannot be
parallel. Hanover considers the little parallels joining the points of the ecliptic and the points of the equtor
setting together at the western horizon. But the other points of these circles don’t set together at the western
horizon.

%73 The figures are very charged and these two points were not represented on the figures. The names of
some points must be adapted because of discordances between the text and the reference figures.

%74 Here he calls the correction 93y» ni1. Sometimes he abbreviates and writes only 2».
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%75 The complete line is crossed. The proposed formula is incomplete, the term cos A fails.

1/tge = sinP(/ tg(menat gova ha-Medina)

The exact formula is for little angles: Menat gova ha-Medina = 3, * tg ¢ / cos A where [, is the second
latitude of the moon, ¢ the local latitude and A is the angle between the ecliptic and the diurnal circle.
Rambam replaced B, by B1, tg ¢ = 0.62 and cos A has an average value of 0.95. See details in Hilkhot
Kiddush ha-Hodesh al-pi ha-Rambam p. 169.

%7° Because it depends on the latitude of the considered place.

¥77 This was the definition in Greek astronomy. We still find this mistake in the book Shevilei de-Rakia,
Eliahu Hechim, Prague 1785.

%78 We have calculated above that for ¢ = 3° and for A = 105° the Matala was 105.04° and for A = 285° the
Maghrab = 105.04° + 180° = 285.04°, see note 306.
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%091 don’t understand his conclusion, according to the text of H.K.H. 17, 16 we have visibility if A, > 9° and
the arc of vision b= 13°; we will probably see the moon somewhere in Israel although we don’t have
additional minutes in the arc of vision.

%1 This problem was thoroughly examined in his book 711907 nan . See also @awi o0 790 chap 43.
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%2 CosH=—-1tg ¢ *tgd=tg 50 * tg 23.5. H= 58.79° or 3.92 h = 3h 55m = 4h 35m in the eastern country.
¥ CosH=—tg ¢ *tgd=tg30*tg23.5. H=75.46° or 5.03 h = 5h 02m

%4 part 13 of the book o™»x.

%5 R. Joseph Solomon Demedigo or axpn Tw°

%6 | did not understand the principle of this figure and did not represent it.
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WRIT VIR | 70000 | OO VIAR | whawa 020 | Wnwn VInR mTomn
2,25,37,59 | 8,22,12,5 | 5,15,33, 5| 0,11,36,36 | 5,15,33, 5 | 2- 5-204 Py
1,25, 9, 0 |5,27,26,16 | 0,16,48,58 | 1,27,49,51 | 0,16,48,58 | 5-22-200 QNI M
0,13,47,15 | 7,14,21,34 | 0, 4,12,14 | 0,14,27,28 | 0, 4,12,14 | 1-11-590 apmliigfa
2, 7,16,54 | 8, 1,59, 5|0, 045,24 | 0, 2,36, 9 | 0, 0,45,24 | 3-4-1035 fapnhiisjallG
10,8,3,15 | 1,15,51,31 | 11,4, 1,41 14,33 | 11,4, 1,41 | 7-12-701 )i 70
0,10,56,46 | 6, 0,42,57 | 6,23,44,50 31 |6,23,44,50 | 3-17-151 W'
3- 1-721 | “v¥nk 7om
1026 712°N ¥IAn
3- 0-775 110177 797
0,0,6,19 |0,25,55,15 | 0,26, 8,31 0,1,57,20 | 1-23-665 NPV Ty
6,0,57,28 | 2,24,28,43 2,26,45,8 | 0,7, 3,32 | 5- 0-360 P a2

In this table the meaning of a figure like 6, 0, 57, 28 (last row, right) is: 6 sign (of 30°) +
0 degree + 57 angle minutes + 28 angle seconds i.e. 180°; 57° 28°°.%%

¥pmpon

2°17°N

3,11 13,354 | 13,10,35 59. 8 nR Qv
3,3 12,31,14 12,37,39 56,40 myw a"s
5 19,36 19,46 1,29 "o "N

- 31 31 3 aphn ™
6,19 25,55,15 26, 8,31 1,57,20 NN

In this table the meaning of a figure like 25,55,15 is : 25°; 55’ 15°’; it is the variation of
the moon’s anomaly during the span of time 1d 23h 665p that we must add to the
astronomical conjunction in order to get the radix or 2p>y.

%7 In this table, as in the corresponding tables of the other studied cases i.e. the epochs of Maimonides,
Ovadia ben David, Levi ben Haviv and Jonathan of Ruzhani, the right column must be reconstructed
because the four right ciffers are unreadable on the microfilm (internal edge of the sheet).
%8 The corrrection for 17 halakim should be 2 — 23 (see Luhot ha-lbbur and my paper in B.D.D about
Luhot ha-Ibbur to be published). In Luhot ha-Ibbur Hanover rounded of to 2 and found 7° 3” 31” instead of
32” given by Maimonides in H.K.H. Here Hanover wrote 3 and found the correct result. It would have been
more correct to add 17 for the radix and to have 2” in the table of tikkunim. This table calculates the mean
movement of the parameters during the span of time between the astronomical conjunction and the epoch.
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In this table we calculate the correction in Halakim in order to get the astronomical
conjunction. 1026.30 means 1026 30/60 Halakim.
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DWTIN AYw 21w ' amsan X' 112y 4506 niwny owTIn oww

WRIT VAR | T 00 | A0 VAR | WRwT 720 | wawn XN m7mn
2,25,37,59 | 8,22,12,5 | 5,15,33, 5| 0,11,36,36 | 5,15,33, 5| 2- 5-204 Py
1,25, 9, 0 | 5,27,26,16 | 0,16,48,58 | 1,27,49,51 | 0,16,48,58 | 5-22-200 | ™"
2,28,32,42 | 1,23,1353 | 0, 5, 2,41 | 0,17,2057 |0, 5,241 | 7- 9- 60 | omn'o
1,29,48,22 | 9,25, 5,51 | 0, 0,40,22 | 0, 2,18,48 | 0, 0,40,22 | 7-12-440 | omn'n
5 44832 |1, 55015 |0, 1,34, 2|0, 0, 7,19 | 0, 1,34, 2 | 4-12-747 v 'n
0, 9,22,56 | 5, 453,57 | 5,24,38,26 | 0, 0, 0,27 | 5,24,38,26 | 2- 4-438 U "
1-17-1009 | >vxnR 791
1-334 | 70 yan
1-16-675 | 11017791
4,13 17,15,40 | 17,24,30 1,18, 7| 1- 7-765 PR Ty
3,3,23,44 | 9,11,57,57 | 0,21,42,4 | 2,29,13,58 | 0, 5,35,41 | 3- 0-360 | A9p°vi 212
1PN
1PN
3,11 | 13, 354 | 13,10,35 59. 8 mR Qv
0,56 3,48,38 3,50,35 17,15 myw 't
6 22,52 23, 4 1,43 "5 1"wn
16 16 1 apon '
4,13 17,15,40 17,24,30 1,18, 7 NN

%9 This table calculates the difference between the molad and the astronomical mean conjunction. It is
based on the principle that in 4506 the molad and the mean conjunction coincided.
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1-275-59 Qmn o
0- 45- 12 mhiialal s
11-44 fakh{i7ay
1-9 W N
1-334 - 4 7PN NI

DIPn 2NN 2721 7™ P92 [7I10]21 2™ PID 7I02 ORXANY SR POV DBYINRT NP 17 19K
TPV YEAN MOIMAR TAT XIT 2007 272 10 2921 121701 777 PV YEnN 901 1707 YRR
[90]n0 venR

Do 1"'Y7 17231 5283 nawn 10°1 wTIY 'R AP A 0 DY ayw wrowa oaw n''abanm apo

DOWTIN WY 20w 3" 2O 2OYAR 1Ny 4506 n1wny 2w nww

WRIT VINR | 7000 | OO VIAR | whawa 820 | Wnwn VInR mTomn
2,25,37,59 | 8,22,12,5 |5,15,33, 5| 0,11,36,36 | 5,15,33, 5 | 2- 5-204 WPy
1,25, 9, 0 | 5,27,26,16 | 0,16,48,58 | 1,27,49,51 | 0,16,48,58 | 5-22-200 | omn "
513,18, 9 | 8, 2, 6,12 | 0, 5,53, 8 | 0,20,14,27 | 0, 559,8 | 6- 6-610 | oM"Y
1,29,48,22 | 9,25, 5,51 | 0, 0,40,22 | 0, 2,18,48 | 0, 0,40,22 | 7-12-440 | o n'n
0, 9,22,56 | 5, 4,53,57 | 5,24,38,26 | 0, 0, 0,27 | 5,24,38,26 | 2- 4-438 oownn "
0,13,16,26 | 1,27,44,21 | 0, 3,33,59 | 3, 2, 0, 9|0, 3,33,59 | 3- 2-812 | >v¥nX 7on
1-767 | 7P nvaan
3- 1-45 110177 797
—6 - 23, 8 — 23,20 — —1,44 — 765 Py Ty
0,13,16,20 | 1,27,21,13 | 0, 3,1059 | 3, 2, 0, 9 |0, 3,32,15 | 3- 0-360 | p°v1jama

391 wnpA 717 RIPIT DIVNPA XM 72°02 ORYAM N2 IPPYR DOVAIRT NIMIPA 17 19X

21PN

21PN

6 22,52 23, 4 1,43 'Pon"wn
16 16 1 opon '

6 23, 8 23,20 1,44 1PN

% This table calculates the difference between the molad and the astronomical mean conjunction.
¥1 See She’elot u Teshuvot Maharal ibn Haviv, Venice 1565, p. 267a.
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1-727-59 faphitrtalial
37-53 fakhii78 SV
1-9 2WwTIn "
1-767- 1 7PN NI

DI "1 22N 1197 172 5480 niwn wn WY 'R L' 900 DY Avw wOhwa 5w a1
01w "7-1 v XM Ay 4506 nawm

URITVIAR | OO 00D | OPIYNAR | WAWS TN | Whawn YRR mion
2,25,37,59 | 8,22,12,5 | 5,15,33, 5 | 0,11,36,36 | 5,15,33, 5| 2- 5-204 Py
1,25, 9, 0 | 5,27,26,16 | 0,16,48,58 | 1,27,49,51 | 0,16,48,58 | 5-22-200 | o™ mn "™
7,28, 3,36 | 2,10,58,30 | O, 6,43,35 | 0,23, 7,56 | O, 6,43,35| 5- 4- 80| onn'd
1,29,48,22 | 9,25, 5,51 | 0, 0,40,22 | 0, 2,18,48 | 0, 0,40,22 | 7-12-440 | on'n
4,142850 | 2, 0,13,21 |0, 1,34, 2 |0, O, 6,21 | 11,13,10,47 | 5-15-158 akhii7AN}
7,3, 747 |5, 156, 9 | 5,22,56,47 | 3, 459,32 | 5,22,56,47 | 5-11- 2| >v¥nX 790n
2-155 | 1 n vaan
5- 8-927 | 7217 79m
- 1, 8| — 4,38,27 | — 4,40,19 -21,0| — 8567 | Apwa
7, 3,6,39 | 4,27,17,36 | 5,18,15,58 | 3, 4,59,32 | 5,22,35,47 | 5- 0-360 | ¥ yam2

WAWT YXAR 11K 020 [0 M27]2 2™ P92 KX 1200 POV 2OVRERT NImpn 1 19K
P91 21T YERRY 177 VAR YXAN 1797 VAR 2R DTnma 11272 T P02 wawi A2 apn)
1WA YO IRIN QWH WK YRR XN WX Y¥HN AnmnT MaTa

3% pmpon

1PN

1, 4 4,21,18 4,23,32 19,43 myw 'n
6 22,52 23, 4 1,43 '?on n"1pn
16 16 1 pPon 'y

1,10 4,44,26 4,46,52 - 21,27 PN

%2 This table calculates the difference between the molad and the astronomical mean conjunction.

%% This table was not developed in the original. It appears that Hanover made a slight mistake in the
calculation of the subtractive correction corresponding to the span of time of 8h 567p necessary to reach the
astronomical conjunction.
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MTVEA ROXIN DM NMART WAwn 21pR% IWYN 1Y IR 070 QY 220 POIRA YRR wnn

2727 ROXIN 7001 "YY NPART WA 2IPn? WA N0 ROXIN 1D NMART Wawn 23pn? Mo
WAWR NPV 770 AR 22R MOTAN 2TYEN DR AYORWa 9727 9°00N NPN0Y 101 700 OR) .wawh avpwn
INWAT DWP DM wawh 9mpy TYRPY 07w RV MYIAT TVEA 1A TYPWa 9720 VAN T
TR RPN IRWIT NPART 07 QIR 12 SNART WAWT DIPD YIAN .WRWn oy 20w’ poINa Ypwsd
NWR 77 OK ORI DWR RPN IRWIT 7Y 7RIpY AP 1 Wawh Impy YORw YN 191 .01
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277 70 AR, T QAW 220N MYV 0 12 N7 19RT MINWRR TR 92 7777 OX P2aR .7°% N2
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4 This table calculates the difference of time between the molad and the astronomical mean conjunction.
%% The time of moonset when the moon has no latitude.

%% There is certainly here a lapsus calami.

%7 The moonset lag resulting from its latitude with regard of the moonset of the moon in the ecliptic
without any latitude. Its value is A = sin & * sin @.

%% This is a personal deduction and consideration of Hanover. It is not explicitely mentioned by
Maimonides.
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%01 This seems to be the understanding of Maimonides commentary enlightened by the drawings in the
Kafi’s translation. The center of the circle does not depend on the exact position of the strange plant, but on
the geometry of the wineyard. Apparently all the problems raised by Hanover find their origine in the
commentary of Tossafot Yom Tov which makes such a difference.

92 psalm 19, 10.

%93 See the figures in the edition of the Mishna with Maimonides’ commentary translated by R’ Joseph
Kafi, Mossad ha-Rav Kook.

%4 T don’t understand the connection of this sentence with the context. Apparently this sentence is
connected to an astronomical subject (reference to Yessod Olam and to the mefaresh) and not to our
problem of plantation. There is however no element allowing to finding to which passage it refers.
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Figure 24: The represented rhombus is the one considered in the commentary of Tossefot yom Tov

on Kilayim chap 3, page 228 of the edition of the Mishnah with Tiferet Israel according to the Vilna
edition °2% 1131, See also the Kafih edition of Mossad ha-Rav Kook of 1963, page 112, the figure on

top of column 1.
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%% The square root.

% Hon Ashir, Amsterdam 1731.

7 Apparently the commentary of R’ Rici is similar to Hanover’s understanding.

%% See Mishnah Kilaim with commentary of Rambam edited by R’ Joseph Kafi, Mossad ha-rav Kook,
1963, chap 3, mishnah 1, page 112, column 2 :
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Figure 25:x mawn '3 pao @98%s. Nine plantings in a square of 6 * 6 cubits. Hanover proves that this is
possible by a slight diminution of the central planting. (The manuscript tittle is incorrect).
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%09 See figure 25. The reference to chapter 5, Mishna 5 is erroneous.

19 The astrologers assumed that each temporary hour was dominated by a planet which was its “master «,
the sun and the moon also being considered as planets. The days of the week, in European languages still
preserve in their names the memory of the planetary hours ruling at the first day hour. The masters of the
first day-hour of the days of the week are indeed: sun, moon, Mars, Mercury, Jupiter, Venus and Saturn.
Mars rules Monday on the fourth hour, Tuesday on the first and the eighth hours, Thursday on the second
hour and Friday on the sixth hour.

“11 For a table of the planetary hours of the days and nights of the week see in B. Shabbat Vol 2, p. 538,
Steinzalts edition.
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2 R, Solomon Algazi on Eyn Yakov, Salonic 1655, Sulsbach 1687.

13 Commentary on Shemot 20, 13, paragraph beginning by:.....0n 0323 7Wwn * MYT N7 RO TR MK
1% Hanover wants to make a compromise between the general belief that the master of the first hour of the
day has a major influence and the belief of the Talmud that the even hours are important by the introduction
of the notion of the first even hour of the day. But in the following this won’t get Hanover much further
forward. It seems better to consider that Mars on the first hour, on Tuesday, is certainly bad; this is also
accessory the case on an even hour. For Monday and Thursday, although Mars rules on an even hour the
Talmud considers the reason of the celestial and terrestrial Court.

> Thus the diameter is measured between the external faces but the perimeter is measured along the
internal walls. The internal diameter is 10 cubits — 2 Tefahim = 9 4/6 cubits and the perimeter is then

7 *94/6 =30.369 ~ 30 with an approximation of 1.2%.
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7 This tossafot seems to ascertain the contrary; if the perimeter of the only roller was 6, without a central
piece of wood, then the diameter was certainly greater than 2 with a central piece of wood. This Tossafot
assumes that 7 is rigorously 3 by contrast with Tossafot in Erubin who is aware that 7 >3.

“8 1n one only roller.

% Under the assumption of a perfect rolling up, which is practically impossible, a perimeter of 6 tefahim
corresponds, without a central piece of wood, to a diameter of 1.9099 and a section 2.86479. If we consider
an internal piece of wood of 0.04 tefah diameter (about 2 cm) then the new section will be 2.86479 +
0.00126 = 2.86605 corresponding to a diameter of 1.91028. Thus the introduction of the central piece of
wood does not change significantly the diameter, by contrast with Hanover final statement. Now if we
consider two rollers with a central piece of wood, each of them will have a section 1.43240 + 0.00126 =
1.4366 corresponding to a diameter of 1.351 and therefore the required room would be 2.702 tefah. Thus in
any case both figures 6 for the perimeter and 2 for the diameter cannot be together rigorously integers.

%20 Chronics I, 4,

“2! More exactly 2000 bat and 3000 bat.

*22 Thus the strict volume is H*a2 = (1/2) a2 and the volume of the gudsha, according to modern scholars of
his time, is the third part of it (1/6) a*= (1/3) a®> *h. We deduce h = (1/2) a. The slope of the gudsha is then a
where tang a = 1 and o = 45° which is acceptable in the case of a pastry presenting internal cohesiveness
allowing such an important slope. But this slope is still very high for a powdery substance and should be
reduced to o = 30°. This would require that the length and the breadth of the shape or the utencil are five
times the height. Anyhow Hanover considered a slope of 45° as normal.

%23 Thus in this case the volume of the gudsha would be (1/4) a3= (1/3) a2 *h. Therfefore h = (3/4) a and
tang o= 1.5 and a = 56.31° which is much too important and cannot be stable.
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24 Amsterdam , 1732,

%2% Thus Hanover assumes that the bat is a unit of capacity with a specific shape: the length and the breadth
are equal and they measure three times the height. According to his former considerations the dry contents
of this shape are 1.5 times the liquid’s contents. The liquid contents would be 2 sa’ah and the dry contents
would be 3 sa’ah.

*2 6000 sa’ah.

221 xn5n XY A" 7732 M9oINa 2"y T A7 Y Pov. Thus this general statement in the Talmud concerns
only utencils of a square section having a height of the third of the sides of the square section, according to
Hanover, or better the fifth part of the length and the breadth if we want to reduce the slope to an
acceptable value. Any how the general rule adopted in the Talmud that a gudsha is representing 1/3 of the
total voulume or ¥ of the strict volume of the utencil is related to an utencil of specific shape and is valid
only in this specific case.

The solution proposed by Hanover, to justify the Talmudic understanding, is to propose the following
understanding of the two quotations: 2000 bat of 3 sa’ah dry material (with gudsha) or 3000 bat of 2 sa’ah
liquid contents, thus a tank of 6000 sa’ah = 150 Miqveh.

“28 Additional remark. Hanover did not react to the following point: according to the solution of Rami bar
Ezekiel the volume of the tank is V=V +V, + V3. V; = (9 4/6)2 * 3 = 280.3333 3.

V, = (9 4/6)% *x * (1/2)* 2 = 146.7822 ¢* and V3= (1/2) (1/36) * 2 * (5 — 1/9) = 0. 4266 c3. The total
volume is 427.5421 c3 < 450 c2. Thus the solution of Rami bar Ezekiel does not manage the capacity of 150
Migveh. In order to get a volume of 450 c® we must consider an inferior cubic tank with 4.12 ¢ height and
an upper cylindric part with a height of 0.88 ¢. We considered that the upper border has a height of 1
handbreadth. If we had considered a semi-spherical tank of 10 cubit external diameter then the capacity
would be only (2/3) m (4.833)° = 236.48 ¢*.
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%2993 1/27)2 + (53 1/3)? = (107.240)?
#%0107.25 very close to 107.24 in the former note.
#1107.5-1062/3=0.834 ~ 1.
%32 (93 1/27) * (53 1/3) = 4961.975 ~ 4962.
% And 3 was understood as 1/3.
#3493 1/27)2 + (53.75)2 = (107.447)2 and (93 1/27) * (53.75) = 5000.741.
107.5 =2 * (53.75).
%% (93 1/45)2 + (53.75)2 = (107.435)2 and (93 1/45) * 53.75 = 4999.944 and 107.435 ~ 107.5 = 2 * 53.75.
In fact the solution of the equations gives a2 (3)*° = 5000 and therefore a = 53.7285 and b = 93.0605 and c=
107.4570. In conclusion: Rambam. a =53 1/3; b =93.03704 ¢ =107.5.Tossefot Yom Tov:a=531/3 b
=93.0704 ¢ =107.25. Hanover : a=53 3/4 b =93.0704 c¢=107.5. Hanover accurate: a=53.75 b=
93.0222 ¢ =107.5. Exact solution: a =53.7285; b =93.0605 and ¢ = 107.4570.
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*9 Thus the rope of 50 cubits has a useful length of 50c — 2 * (1 + 1/8) t = 49¢ 3.75t = 49.625 c.

The thum is 40 ropes = 1985 c. There is thus a difference of 15 cubits because of the lack of precision of
the measure. The thum Shabbat is in fact 15 cubits further from the town and therefore if someone is
outside the official thum by 15 cubits, he is still in the real thum and may enter the town. This is the
explanation of Rashi which Hanover discusses.

0 This is the explanation of Rashi.

*! The square constructed on the hypotenuse of these two right-angled triangles having sides of 50 cubits.
#270.7083 ~ 70.7107.

3 (70 2/3) * 40 = 2828.33 ~ 2828.5 ~ 2828.4271.

% 40 * 49.5 = 1980 and we have a difference of 20 cubits!

45 B, Eruvin 51a : 7nR "wmin anmnwt MnK IR ,10039R) 17 773 0w

M8 swmin ey NN war.
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%50 Rashi had explained the 15 cubits as the result of the imprecision of the measure of 40 ropes. Hanover
explains that the 15 cubits must be added to the ~5 cubits that he gets in any case and we get finally 20
cubits corresponding to the inprecision of the measure of 40 ropes.

“51 Thus they deduct only two times 1 cubit per rope instead of twice 1.5 cubit and therefore the mistake by
default is only 0.67% instead of 1%.

%52 The meaning is unclear. By limiting the expected mistake to 15 cubits we remain on the security side
and if the mistake was indeed 20 cubits the mistake remains in the evaluation by default of the thum of the
town.

%53 "N ALK KOX J1K) DWINT DX NIEP ,2009K 039K VYA TP YEARD NTTAWD RXAI.

%% 2000 — 2000/square root 2 = 585.7864.

#%51980 — 1400 = 580.

#%6'2800/ 1980 = 820/ 579 6/7.

7 577/408 = 1.4142157 and (2) °° = 1.41421356.

In conclusion the explanation of Hanover in order to explaining the figure of 580 used by Maimonides in
Hikhot Sabbat 28, 18 seems genuine: it results from the mistake of the dirction and a mistake by default of
1% in the measure of the lengths. This explanation explains also the difference of 600 mentioned by Rabad
but I could not explain the value of 400 invoked by him.
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Figure 26: Rambam, Hilkhot Shabbat 28, 18: Hanover’s understanding of Rambam considering a
mistake by default of 1% compared with the understanding of other authorities.
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%58 The azimuth of the sunrise and sunset is given by cos A = —sin & / cos ¢. In Israel ¢ =32°. At summer
solstice 6 =23.5° and A = 118.05° (sunset) and 241.95° (sunrise) and at winter solstice 6 = — 23.5° and A=
61.95° (sunset) and 298.05° (sunrise). Now for ¢ = 55.73° we can make the same calculation and we find
the limits of A: at summer solstice A =135° (sunset) and 225° (sunrise) corresponding to the middle points
North West and North East, delimiting 11o% »15 and at winter solstice: A=45° (sunset) and 315° (sunrise)
corresponding to the middle points South West and South East, delimiting o117 *15. For ¢ = 56 2/3°
proposed by Hanover we pass beyond these two points and we find A = 136.52° and 223.48° at summer
solstice and 43.18° and 316.82° at winter solstice.

#9 A wall of ten handbreadths height separates two adjacent properties. We consider the possibilities to
annuling the effects of this wall and carrying between these two properties on Sabbath for example.
%%0(10)2 + (4)2 = (10.77)2 and 10.77 ~ 11.

“®1 Apparently it should be tsael ta ro 7°21w3anava.

%2(10)2 + (8.30)2 = (13)2. If we consider a ladder of 13 with a distance at the foot of 10 then the height of
the support is 8.30 and we lack 1.7 handbreadths from the top of the wall, thus more than one handbreadth .
%83 (10)2 + (4.58)2 = (11)2. If we consider a ladder of 11 with a distance at the foot of 10 then the height of
the support is 4.58 and we lack 5.42 handbreadths from the top of the wall, more than the 3 handbreadths of
Tossafot.

%64 Tossafot suggests now that the ladder has a slope of 45°.
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%8> Nearly on top of the wall: (9.798)2 + (10)2 = (14)2.

%66 (9.19)2 + (9.19)2 = (13)z.

87 (7.78)2 + (7.78)2 = (11)2.

%68 (10)2 + (10)2 = (14.14)2. The ladder of 14 is too short.

%69 (13)2/ 2 = (9.19)2 and the ladder reaches the top at a distance of less than one handbreadth! And (11)2/ 2
= (7.78)2 and the ladder reaches the top at a distance of less than 3 handbreadths. The statements are thus
incorrect.

#70 See note 445.

™' An excrescence of 4 handbreadths out of the wall at a height of less than 10 handbreadths from the
ground, supporting a ladder, allows anuling the legal effects of this wall.

#72 According to this explanation of Rashi, we consider that the ladder is nearly vertical. This explanation
makes sense because Rashi wrote above on the quotation of Rav Nahman in the name of Rabbah bar
Abuha: ®1w 3 09102 5% *30 17 8D 7wy M3 [2m53] 213 o7, Thus in a case of a wall of 10 handbreadths, a
simple ladder of 10 is not efficacious, but we need a longer ladder to simulate the excrescence of 4
handbreadths out of the wall. This explanation given by Hanover presents however two important
difficulties: first the 4 handbreadths of the ladder are above 10 handbreadths from the ground while it was
required that the excrescence should be below then handbreadths from the ground. Second the statement of
Rav Huna berei de Rav Joshuah and Rav that a standing ladder higher than seven handbreadths is sufficient
seems in contradiction with this reasoning. This problem exists also for Maimonides who ruled in Hilkhot
Eruvin 3, 6 according to the rule of Rav Nahman and in Hilkhot Eruvin 3, 3 according to Rav Huna berei
de Rav Joshuah. However according to the Rav ha-Magid the law of the Ziz is effective only when the wall
is higher than 10 handbreadths and there is no contradiction but this is in contradiction with Hanover’s
explanation.
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Figure 27: The stability of the ladder under the assumtions of Rashi and Tossafot.
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*% The upper part of the wall can be considered as belonging to the roof. Similarly the upper part of the
ladder could be considered as belonging to the excrescence.

™ Hanover refers to the pagination of a non specified edition. At this period the following editions were
available: Venice 1519, 1520 and 1604 and more likely Hanau 1710.

*> Commentary on Midrash Rabbah by R’ Samuel Jaffe Ashkenazi, rabbi of Constantinople (16th century).
476 Apparently they have no sense of decensy and they don’t withdraw.
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" The text is unclear and difficult to read. The author certainly wants to indicate that the limit of
intercalation is a difference of 16 days, i.e. when the Tekufah is more than 16 days after Molad Nissan.
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478 Unfortunately the author does not give us enough information for checking the data at the epoch of the
table.
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479 At the equator we have 75 mile per degree, each mile having a length of 1481.5 m. At the latitude Fi we

have 75 * cos Fi miles per degree.

“80 There is here a lapsus calami: the Parsah is 4 miles and we must thus divide the number of miles by
four. At the equator we have 18.75 Parsah per degree as indicated in the table: 18 and 45/60.
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“81 This table and the two following tables are devoted to the solution of a special problem: we give a
random molad and we ask when the month having this molad occured. For detais about the theoretical
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solution of this problem see Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam, pp 644-654 and an article to be

issued in B.D.D. This problem had been raised for the first time by R” Isaac Israeli in Yessod Olam,
ma’amar V, chap 4. In this presentation Hanover does not explain how he found the number 74377,
Hanover’s number. The principle is that after 74377 months the molad increases with 1 helek. The

tabulated presentation by Hanover is very convenient and offers a rapid solution without any sophisticated

calculation device. The reader will appreciate (see Luhot ha-1bbur) Hanover’s genius for constructing

tables.
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“82 This year is a leap year and the eighth month is Nissan.

*® Nine pages of the manuscript or 4.5 folios, following the precedent table and preceding the present
paragraph, are devoted to calculating the Molad of the years 4100 until 4207 included. | did not copy these
pages which appear without any interest. But, by contrast with the statement of the author, the manuscript
does not contain any table of the true conjunctions of the years 4100 — 4207 needed for his demonstration.
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“®% The last digit is unreadable because of a stain on the manuscript.

“® There is certainly a lapsus calami and the longitude of the sun and the moon must be inverted.

“8 | can hardly control my admiration for Hanover skilfulness. In the middle of the seventienth
century, with manual calculation and a rather primitive theory of the moon he was able to calculate
that the moon was visible on the eve of Tishri 1, 4683 (see his book =125 730 *%%5 in manuscript in
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the Bodleian Library and see my book 2''a»=71 52 ¥ wrinm wisp mo@n p. 226) and here he finds the
same situation in Tishri 5275. Both cases are confirmed by the visibility program of Tsikuni.

87 It is not likely that this difference of 3 degrees, and in fact the distance from Jerusalem to the sea is so
little that it doesn’t represent even 1degree, changes significantly the conditions of visibility and allows
frequent moon’s visibilities before Tishri 1.



