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Symmetrically Designed Sifrei Torah:
A Quantitative Analysis

By: SHELDON EPSTEIN, BERNARD DICKMAN and
YONAH WILAMOWSKY

The Talmud and Midrash are replete with obscure texts that are
difficult to decipher. At times the problem is the use of obscure
words, phrases or idioms, and considerable effort and analysis may be
required to clarify the issue. Other times it is not the literal wording
of the text that causes the difficulty but rather that the statements
contradict “facts” we “know” to be true. There is abundant literature
of this genre of problems dealing with the resolution of scientific
“inconsistencies.” These types of questions are not the focus of this
paper. Rather we are concerned here with resolving problems where
the Gemara asserts mathematical facts that simple counting or
enumeration demonstrates to be patently incorrect. In this situation it
is not uncommon for both early and late commentators to change
the text or offer clever and often ingenious solutions to reconcile the
discrepancies. While these “ingenious” solutions maintain the
integrity of the words in the text, they often miss the mark and may
even diminish people’s respect for “Talmudic reasoning.”

This paper addresses one such well-known Gemara that as
simply understood rejects the textual accuracy of our current Sifre/
Torah. We review the brilliant and creative solutions offered to
maintain the integrity of our S#fre Torah, but show how none of these
answers, individually or even collectively, address the underlying
difficulties raised by the Gemara. We then proceed to demonstrate
that rather than challenging our current text, the underlying
mathematical structure of the Gemara confirms the accuracy of our
current Sifre; Torah and our subdivision into verses. Based on the
mathematical symmetry of the Gemara, we then conjecture that the
objective of this Gemara was to describe how a Sefer Torah should be
written. While some may not agree with our conjecture of purpose,
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our quantitative analysis challenges the underpinnings of all previous
avenues of interpretation and must be dealt with by anyone offering a
competing theory. Our hope is that our paper will encourage further
research into the intent of this Gemara and give pause to those who
are willing to jump to conclusions about our Masorah and tradition
based on Gemaras that are obscure and puzzling.

The Text
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Because of this reason the rishonim were called soferim for they
counted all the letters in the Torah. They used to say the “var” of
“gachon’” represents the halfway point of the letters of a Sefer Torah,
“Darosh Darash” represent the halfway point of the words,
“V"Hisgalach” of verses. “Yecharsemenn ...” the ayin of ya'ar is the
halfway point of Tebillim, 1" hu Rachum ...” is the halfway point of
the verses. Rav Yosef asked if the vav of gachon is from this side or
that side? They told him, “Let’s bring a Sefer Torah and count it. Did
not Rabbah bar bar Chanah say, “They did not move from there
until a Sefer Torah was brought and counted”? He replied “they are
experts in missing and extra [letters], we are not experts.” Rav
Yosef asked is I""Hisgalach on one side or on the other? Abaye said
to him, “for verses at least let us bring (a Torah Scroll) and count?’
No, in verses as well we are not experts, because when Rav Acha
bar Ada came he said, “in the West [Israel] they have separated this
verse into 3 verses, “1"Yomer ...” The rabbis taught that 5,888
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verses are the verses of the Sefer Torah; Tebillim has eight more;
Diprei Hayamim has eight fewer.

Analysis
1.  Rishonim and Soferim
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Rashi first addresses the apparent lack of relationship between this
Gemara and the previous szugya that recommended that a person divide
his time equally (i.e. 1/3 each) between Mikrah, Mishna and Talmud.
Rashi asserts that the two Gemaras are indeed not connected and that
this is the start of a new discussion. Generally speaking it is not the
norm for the Gemara to abruptly transition from one topic to another
without some common element to link them. Rashi next explains the
reference to “rishonim soferim.” The use of the designation rishonim is
certainly justified according to Rashi, as the people being referenced
in the text he cites are early settlers of Eretz Israel not long after the
Exodus. The meaning of 090 (in the question) is less clear. Even-
Shoshan’s concordance has 54 references for all variations of 790 in
71 (it never appears in Chumash) of which he translates 47 as 0’727
and, o, The remaining 7 citations all appear in Ezra and are
translated as “a scholar who copies Sifre/ Torah.” Thus according to
Even-Shoshan, the verse Rashi cites for sofer means “a clerk or
someone who writes down words,” with no apparent reference to
“scholar.” It would therefore appear according to Rashi that the
soferim we are talking about are scribal practitioners with no special
claim to scholarship, whose job is to accurately transcribe what has
been written or said.
Tosfos cites Rashi and comments:

NIDRYA MR P32 N1ND0R 7910 705 D0 WYW waon nowIa)
L0772 KXY P11 MI2AR YN DX 017 2PV



174 : Hakirab, the Flathush Journal of Jewish Law and Thonght

In this context sofer is being used, as it frequently is in the
Gemara and rishonim, to refer to Rabbinical law, ie. 2910 RERe
Soferim then does not refer to scribes at all, and rishonim would refer
not to the early Jewish settlers upon their initial entry into Eretz
Yisrael, but to the eatly Chachamim of the 2° Temple era” perhaps
starting with Ezra.
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1 Examples of the word ™20 being used in the Mishna, Gemara and
Rambam to denote Rabbinical rulings that have nothing to do with
Sifrei Torah, include:
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In all of these cases the halachos mentioned as being attributed to the
soferim are of very early rabbinic origin.

2 E.g. Encyclopedia Talmudis “Divrei Soferip/’: 70 992w M0 o0 "NWR.
Ephraim Auerbach, Tarbitz 1958, says they were 2nd Temple scribes.
Even though Tosfos offers the Yerushalmi as an alternative to Rashi’s
connecting the soferim to the verse in Divrei Hayamim, the Yerushalni
itself makes the same reference to Divre; Hayamim and then goes on to
offer the explanation dealing with the codification of the numbers:
7Y 2w 22910 NIDwHn (2:R 727 *127) 22N AR M MR KT ablrli7diablvalt
0°727 '71,77990 ¥AN° R? AwnHn MO0 MO0 S7NT DR WYY ROX 027910 9" an
WY ALY 71N MNMD WYY DWW L3N NS 2w TIWY whn ,Aena P

R 901 2PYAIR MR MAR LRI MIAR 7,707 7P 02212 17981 127
It is also interesting that of the Yerushalmi’s 7 examples of the
Chachamim making counting codifications, Tosfos cites only the last 2
(and in reverse order).
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The counting mentioned by Tosfos from the Yerushalni refers
to the eatly Chachamim coditying halacha and rules in ways to make it
easier to remember. Thus, according to Tosfos the soferim we are
talking about are codifiers whose goals were to establish law and
offer it to the people in the clearest most memorable way.

In the final analysis, albeit for different reasons, both the Bav/i
and Yerushalmi relate the word soferim to “counting.” However, where
the Bavli relates it to counting words in the Torah, the Yerushalni says
it refers to counting halachos.

2. Number Sources

As indicated in the first line of the Gemara, numerical counts are
going to be at the heart of this paper. These counts will include how
many letters, words and verses there are in Chumash and in other
WTPa "and. Before continuing our analysis of the Gewara, it is
therefore important to clarify the sources of the different counts that
appear throughout this paper. It is common knowledge that in almost
all Chumashim there are numbers at the end of every 7WID indicating
how many verses are in the parasha, followed by a 11°0, which could
be a name, word or phrase, whose R™MUNX equals the stated number.
In all but a very few cases these numbers exactly equal the manual
count of the actual verses. A discussion of the historical origin of

3 This statement immediately follows the statement in the Yerushalmi
given in the previous footnote. We understand (see 7wn *10) that Rebbe
Eliezer was addressing the use of 0w twice in verse 7:11. He
interpreted the first sofer as referring to Ezra being a scribe, e.g. we
know Ezra introduced a new Hebrew alphabet
WP W *72Y 2n22 HRIWS? 770 73001 790N RAPW I RONORY K0T 0 NN
DPMWR 202 HRIW? 7 17772 RIR WO MWK 2022 R w2 07 I A7

OPIR WD NP2V AND MUY I wNIRa W
and was questioning the meaning/need for the second sofer. His answer
was that, according to R’ Avahu, Ezra gave numerical counts of

halachos.
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these numbers and sizanim, and the changes they have undergone
over time, is given by Ahrend.’ Based on existing manuscripts, he
dates the first number counts of Chumash to no later than the 8" or
9" century, and the first use of simanim to the 10™ or 11" century.
Ahrend points out that the original siwanim were all men’s names
from 73, and shows that after the invention of the printing press,
successive editions of M?7172 MXIPNM had additional changes in both
the number count and the types of things that qualified to be used as
simanim. The age and authenticity of the original numbers and szzanin:
on the parashiot of Chumash are also attested to by W nnin who uses
them to authenticate the spelling of a name, e.g.

DY WY 027100 B RMY
PRI N33 R 0727 MR 5793 DOPMTH D02 S2TIN: T NI
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Ahrend does not comment on the history of the aggregate numerical
counts also found at the end of each of the:

e Five 0°WnN of the cumulative number of verses, words,

letters and other information as contained in the 190.

o  Other WTPn "2N2.

In a less scholarly and more speculative work, 1°0 2p¥> 17N
19 also discusses the numerical counts and siwanim, and quotes
QX223 aNnNa 61'1710?3 as follows:

NPWIDY O°P1097 MN 1M 1IO0 TN NRPNM AR 77720 Hon
950N R™MLAA RIIW QTR W 0°1°0 12 17027, WP 790 72 932w

4 Mordechai Breuer Festschrift, “o’o97 s 5w oavon”, 1992,
Jerusalem Academon Press, pp. 157-171.

5 Minchat Shai was written to cotrect the errors of Mikra'ot Gedolot, Venice
1524-1526 (Breuer). Note the siman for 72 72 in current Mikra'ot Gedolot
is not a name but a word from the end of the parasha.

6 mmT3 770 dates this work to ww (1617) and offers the following
comment about one of the assertions therein:

0777 RPN DORPAY D173 000 17 77020 WIAR™ MR N7I0NT NT0A 02 1A InTRaa
MTIPIN NMON VYA 1 07 91TAT NOID MWIR 03 NARM "R 9 1R
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Based on all of the above, we will cite the number counts as
given in the different Chumashim and Neviim as being authoritative but
at the same time also supply numbers based on an actual count of the
texts that we have. It is our objective to show that there are no
significant differences between all of the given and the actual counts

3. Letters
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When the Gemara quoted the soferim as saying the 2 of T3 in RPN
2n2:R° is the middle letter in the Torah, Rav Yosef questioned
whether the 1 belonged to the first half or the second half. He also
insisted that an actual review of a Sefer Torah (ST) would not resolve
the question since we are not experts in “added and missing” letters.
This last statement refers to the fact that words can often be spelled
with or without the letters »av or yud without affecting the
pronunciation and/or the meaning of a word, and thus their
inclusion or deletion does not affect the usability of the S”T. Since
many of the 30,509 var’s and 31,522 yud’s in our ST of 304,805
letters (see Appendix A, 2™ column)’ are in positions in which they
may or may not be correct, there is no way for us to answer Rav
Yosef’s question.

From a mathematical perspective, Rav Yosef’s question must
assume® an even number of letters, i.e. an odd number of letters has a

7 The total of 304,805 is reaffirmed by a count and 0 found in the back
of most printed o'wmin. These numbers are slightly lower in individual
as well as in total letter count (i.e. total of 63 more) found in the back
of the v nn a0 Chumash. There are 304,801 letters in a Sepharadic ST
See Rashi Shemos 25:22 and other places where it is clear that his ST is
slightly different from outs.

8 mpna explains that the word 121 somehow implies an even number of
letters.
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singular middle belonging to neither half. But the simple implication
of the Gemara is that there are an odd number of letters, i.e. the
Gemara mentions 2 middle words but only a single middle letter and
middle verse.” If so, what is Rav Yosef asking? Any attempt to say
that he was questioning into which half the single middle letter
conceptually fits best is insufficient, since there then would be no
benefit of checking out a S”T even if we were experts in additions
and deletions.

As we said previously our Sizfre; Torah have approximately
304,805 letters. This makes letter 152,403 the middle letter and places
it at the start of V2.1 XP". Hence, the Gemara’s middle letter, the 11 of
113, which is approximately letter 157,225 in our ST, differs from
our middle letter by over 4,800 letters. If the difference in the count
were due solely to J1R°P2 K? 1R vis-a-vis zav’s and yud’s, then our
“error rate” in sav’s and yud’s would be approximately" 7.7% (i.c.
4,800/(30,509+31,522)). Moteover, 7.7% is only the minimum
number of changes that have to be made. Since there is an equal
chance that the vav, yud switches are on either side of the median
letter, the number of random changes that would result in the middle
moving more than 4,800 letters is considerably higher than 7.7%. It is
difficult to assume that such an error rate is a realistic possibility.

A search of the literature shows little in the way of resolving
the problem. The only solution approach that tries to deflect the
problem is offered in outline form by R’ Eliyahu Posek'' whereby the
Gemara is referring not to the regular letters in the Torah but rather to
the exceptional letters, e.g. large and small letters,'”” 2°n31 ™M, crooked
letters etc. Whereas R Posek did not specifically work out the details

9 Although the Gemara gives a single center verse, it says that a S”T has
an even 5,888 verses. This translates into 2 middle points. We will
discuss this later.

10 This number assumes any zav and yud is a potential chaser/ yeser. This is
not true because, for example, it does not apply to words starting with
vay or yud. As we shall show later there are 4,194 verses starting with
vap. Thus the true error rate is higher.

1 In R229X po (1928). See also R” Reuven Margalioth amonm Xpni p.
45,

12 For a list of these letters see for example 72:337 771 2w 7w, The 1 of
1 as well as the 3 of n2anm is on the list of large letters.
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of this answer, R’ Isaac Zilber attempted to show a specific set of
these “oddities” of which the 1 of 1) is in fact the middle one.
Many have challenged this answer" primarily on the grounds that any
attempt at making a list of “unique” letters such that the M of 17X is
the middle letter:

e Is purely arbitrary,
e Does not fit R’ Yosef’s question and the Gemara’s attempt at
resolving it,
e Is contradicted by: R¥IW MPT NAD TIL PAAT IR - 210 200
7N 5w N1DIN XA,
Le. it is a large letter only because it is the middle letter in the Torah.
We feel the basic question is why the soferizz would make such
a list and identify its middle? As discussed previously, the soferim seem
to have been practical people and/or codifiers, not theorists. It is
highly unlikely that they would deal with the esoteric or metaphysical.
Why then would they here indulge in this apparently nonessential
exercise?

4. Words
.N12°0 SW XN w7 wIT

The soferim’s choice of W97 WAT 70 RPN as the middle words in the
Torah elicits no question or comment in the Gemara. However, a
comparison of this choice of central words with our Sifres Torah once
again indicates a major discrepancy. The Gemara previously said that
we are not experts in letters and later says we are not experts in
verses. However, nowhere is there a claim that we are not
knowledgeable of words. The idea that our Torah is missing words or
has extra words is inconsistent with our ‘70, Table 1 lists the

13 In addition to R” Reuven Margalioth, see also Moriah 227 year, issue A-
B [153-154], Elul 5788 (1998), heteafter referred to as McKay, at
<http://cs.anu.edu.au/people/Brendan.McKay/dilugim/StatSci/anon

_middle.pdf> and Menachem Cohen (hereafter referred to as Cohen)
at http://cs.anu.edu.au/~bdm/dilugim/StatSci/middle_english.pdf.

14 See Rashi :vn naw.
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number of words in each Wm as well as those in the first few NPWID
of Xp"M:

Table 1
Number of words in the Torah

# of # of

wnin Words i) Words

nwRI2 20,614 R 1,673

hahlalv 16,714 hbS 1,353

R 11,950 Rl 1,238

92712 16,408 ¥y 1,010
0°127 14,294
Total® 79,980

According to the actual word count of 79,980, the middle
words are words 39,990 and 39,991, i.e. X X in W7 X" The
Gemara’s choice, W17 W7, are words 40,923 and 40,924. How do we
explain a discrepancy of over 900 words?

The existing literature addressing this issue is sparse. R’ Isaac
Zilber, as he did with respect to the middle letter, again offers a novel

15> The 79,976 number given in the back of standard Chumashim is 4 less
than our actual count (the 0 is n9® 2 1910 vy based on the
underlined letters). While we know all of the words in the Torah, there
are instances in the Torah where there is some question as to whether
the letters form 1 or 2 words, e.g.
. Devarim 32:6: The first letter in the verse - see Rashi.
. Pesachip 117a: 27 17 DAR 7771 72020 7371797 130 2" X707 1"'R
77 27 177 ROVOR 7292 77200 R 10 10 DAR 7372071 /7°02 IR
1?°N X1 X701 27,
. Chulin 652: ®9D 17772 pO27 M5 975 1K (70 PWRI2) ANYD RO
1711 W °NANT "1 °28 N2,
as well as others. Regardless of whether 79,976 or 79,980 is correct, the
discrepancy between the actual middle word(s) and the one the Gemara
gives is so great that it cannot be explained by “missing” words.
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solution. He suggests'® that the Gemara in Kiddushin is dealing not with
wotds but rather with pairs of words. He proceeds to list 89 places in
the Torah where double words are employed and shows that W37 w7
is the 45" pair."” As with his solution with the letters, many have
challenged this answer'® by showing that any list of double letters is
arbitrary,” e.g. R’ Zilber himself first counted 77 pairs and then 85
pairs before settling on 89. And, as in the previous section, we once
again raise the question as to why anyone would be interested in
making such a list and finding the center of it. Merzbach tries to
address this question by offering the following rationale for R’
Zilber’s general approach:

“We have to remember that the purpose of the soferim in the
different counts of letters, words, verses and parashiot was to
preserve the uniformity and precision of the Written Torah. They
wanted to give all the holders of Torah scrolls simple testing
methods that would enable them to check that nothing was
omitted or added to the Torah scrolls that they hold. It is not
practical to ask a person to count 80,000 words, so they suggested
much simpler checks, though they are less certain.”

Considering: the length of the Torah and the type of errors
that can occut, the fact that the Torah is usable even if the “odd”
letters are written normally;” and that the double-word test is by no
means that easy to apply and of very limited usefulness, we find this
justification of R’ Zilber’s approach unconvincing,”

16 R’ Zilber says he originally found this idea in a book entitled 7mn naax
written by R’ Pinchus Zalman Segal Ish-Horowitz published in 1905.

17" For a list of the 89 “doubles” see 334 99onm “¥12w A7 by Eli Merzbach
at  <http://www.biu.ac.il/JH/Parasha/shmini/mer.html> (hereafter
referred to as Merzbach).

18 E.g., McKay and Cohen.

19 For example: Should:

* 99 1% (Ri> wRN2) - words from different roots be counted? — No.
* a0 (P - 10T Maw) - words in successive verses be counted? — Yes.

20 See Rambam v - m:1 n0. Note that he never mentions which letters are
big or small.

2l See McKay for a much more critical assessment of the value of these
“supposed” tests. The author asserts that the actual middle letter, word
and verse would have been much more helpful.
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5. Verses
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The two statements concerning the middle verse and the total
number of verses in the Torah are each at odds with the Torah we
currently have, as well as inconsistent with each other. Based on the
count of verses as summarized in Table® 2, there are 5,845 verses in
the Torah with verse 2,923 ?m:n X1p™, the true middle verse. The
verse the soferim identified as being in the middle, m2anm, 32:3 Xp~,
is the 3,082™ verse. This undercount of 160 verses> is almost 5.2%
(i.e. 160 out of 3,082) of the total number of verses. Moreover, the
Gemara’s final total count of 5,888 verses differs from our count of
5,845 and its middle is verse 2,945. When the Gemara says we are not
experts in letters or verses it is saying that over time we have lost part
of our 7MON. As such, a slight error in the count is possible.
However, an error rate of over 5% means that we have a mistake on
the average once every 20 verses. It is difficult to believe that in as
important a document as the Torah, where meticulous care is given
to the preservation and transmission of the text,” such a high error

22 Table 2 gives the number of verses in each parasha, Chumash and the
entire Torah (i.e. 5,845) as given in most standard Chumashim. We have
also supplied the number of verses in each parasha and Chumash based
on an actual count of the verses as they appear in our Chumashin.
Although the actual count has a total of 5,846 verses, without loss of
generality, we will use 5,845 for this paper.

23w nnin reports this 2109 as well.

24 9 MR Twn MR says we need an extra 160 verses in the 20d half of
the Torah to make n2anim the correct middle. In fact we need 320 more.

%5 When we talk about the preservation of the text and Masorah, there is a
major difference between letters/words and verses. Letters/words
comprise the written text and must be recorded correctly so that the
S”T be permitted to be used. To satisfy any Torah reading, in addition
to reading from a text that is propetly written, the letters/words must
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rate would occut. The Gemara’s total of 5,888 verses versus our count
of 5,845, yielding an error rate of .7% (i.e. 43 out of 5,845), or 1
mistake every 140 verses, is far better, but still high for so important
a document.”

Other than attempts amongst the 211X to resolve the
problem by changing MXD7 of the numbers” in the Gemara or the
referenced **0°p109, the only solution offered is once again by R’
Zilber. As with the letters, he suggests the Gemara is referring only to
verses in which large letters appear. Needless to say the critics do not
agree with this either.”

be pronounced propetly. Verses do not share this duality. They have no
designation in the ST and have no relevance to the &ashrus of the S”T.
It is only in the reading of the S”T and in comprehending what is being
said that verses are of importance. Ahrend says: NWR7I2w 79w 7 72301
PR 122 922 °12 P2 MIYT OPIPN 1T PARY RTIN 12 RAR 27 2w 2¥AT DY RN
2P0D HY 7201 NPIPANAY WOR VL MAWA PO DR PYNR TX00 aPRwa DRI
NP AR9R TATI KD PUTY W O9pPNaw RO 1R ORI 0°19 9D Y R 0%0on
m%apn 232 o°pon’. Whether or not the disagreement over the division
of verses extended beyond the one verse in Shemos (according to n1pna
it may very well have been limited to this verse), it is quite clear that the
concept of verses is part of the Masorah from Moshe and was part of
the rules governing nX™p during the time of the 27 Temple many years
before R’ Acha bar Adda and Abaye.
TMRA PP O DOIWA NOWRID 79V 01N ORI T NOWRI2 PWRIT 0132 0T .20 AR
N7 9PI0D AWAN 0232 PWRIA ROX 197 9P109 RNPNT TR ¥p7 O Xnbwa 12 1)
AR ORIAWY 3917 MR 27 739V WANORY QP00 TWOWR NIND RY 77IN2 RPT RIM
R? TR 7Wn 79P0D XYT XPIOD 92 720P POID MR R? XAYD XA A7 MR 27 pO®
527 DER 02 797 2173 W RIP RPN 027 MR RN P2 11P0D MR DRI 0 19000
ana Y TN PRIT 127 102 5w MmN KOR 21099 Y% 900 KDY DT R
WOHR R? 91 RO WOR KT D1WN ORD KAYY

We therefore assume that just as it is inconceivable that disputes of the
Masorah of letters and words were widespread and must instead have
been limited to only a small minority of cases, so the disputes in verses
must have been very limited in number. To accept the possibility of an
error rate of 5% in a matter of Masorah is tantamount to saying that
there was no Masorah.

% The next section discusses whether it is possible to reconcile the
discrepancy between 5,888 and our actual number of verses.

27 See e.g. I M2 0w Wox and . PWTR WY,

28 E.g. 20 01910 N20n 2py° noml.

2 See e.g. McKay.
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6. Verses in the Torah

NI DPI0D TNAWY DMWY MRD TNAWY 'R NWAR 1327 1IN
S O 7727 130 N0 AR 2°an Yoy N .00 P10

Several solutions have been offered to explain the discrepancy
between the 5,888 verse count given in the Gemara and the 5,845
tigure we find in our Chumashin.

Answer 1:

R’ Yeudah Idel Hal.evi Epstein’- Includes Verses from Tehillim &
DH. R’ Epstein explains that 5,888 does not refer to verses in
Chumash itself but rather to Biblical verses appearing either in Torah
or in 1. R’ Epstein explains that there are 8 verses in Torah that also
appear in Tehillim and 35 in Torah that appear in Divrei Hayamin
(DH). When these 43 are added to the 5,845 of the actual number in
Chumash it equals 5,888. R’ Epstein says his explanation of the
missing 43 verses also explains a difficulty in the Gemara’s ending
statement that “Tehillim has 8 more and Divrei Hayamim 8 less.” This
statement is problematic because Tehillim, with 2,527 verses, and DH
with at most 1,765 verses,” are far smaller than Torah. R’ Epstein
says the end phrase means that the 5,888 verses in Chumash are found
by adding the 8 from Tehillin to the 5,845 existing verses, and the 35
remaining discrepancy (i.e. 8 less means 8 less than the missing 43)

31 Student of R’ Chaim Volozhin, cited in Kasher a»°%w 7710, vol. 28
addenda 12.

32 m mxapn and Soncino texts of DH have 1,764 vetses. The English
Holy Scriptures According to the Masoretic Text by the Jewish Publication
Society of America, as well as Mechon Mamre, has DH with 1,765
verses. The difference hinges on whether DH 1:12:5 is one long verse
or 2 smaller verses, i.e.

TRV I YN NI VAN Y DI T T 2NN ) 7 m
9
YR TG MY NI NI DT TATY T PRI e Aot
Rbhaishi
Some English Bibles change verse 4 as well. v nmn confirms that our
reading of verse 4 is correct, but says nothing about verse 5 or 6.
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comes from DH. Cohen refutes this interpretation primarily based on
the following three issues:

1) The correct reading in the text is probably 8,888, not
5,888. Among other arguments he asserts, “It seems
obvious that the baraita is based on playing with the
number 8, and the number 5 spoils this symmetry.”

2) There is no good reason to limit the inclusion of
additional verses to only Tebillim and Divrei Hayamim
and not from elsewhere in T1.

3) The 43 examples are arbitrary. Any set of rules
allowing parts of verses will have more than 43
examples; any set of rules limiting the replication to
complete verses will have less than 43 examples.

While we find merit with most of the critiques of the answers
we have thus far highlighted to all of the questions on Kiddushin 30a,
we must be careful not to dismiss possible answers because of vague
deficiencies. Cohen’s argument that 5,888 is probably wrong because
starting the number with a 5 “spoils” the Gemwara’s symmetry of 8s is
too narrowly focused. We will in fact show in a later section that
there is a pattern woven throughout this Gewara that is satisfied by
5,888 but not 8,888. With respect to Cohen’s objection to treating
Tebillim and DH differently, it is obvious from the baraita that limits
the discussion of the middle letter/word/verse and/or verse size to
Chumash, Tebillim and DH, that these WP °2N2 are being treated
differently. The question is only why? In trying to answer this
question, we would like to point out that these books do not merely
repeat phrases from other Kisvei Kodesh but indeed repeat entire
sections, e.g. compare:

o The 22" Chapter of Shmuel 2 and the 18" Chapter of
Tehillim,

o The first 10 verses of DH 2 Chapter 33 and Melachin:
2 Chapter 21.

While DH, written by Ezra (Baba Basra 15a), repeats large
parts of 2291, it at times digresses significantly from the content of
Melachim. For example, the last half of DH 2 Chapter 33 paints a
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favorable picture of Menashe’s later years absent in Melachim.
Abravanel, in his introduction to DH, suggests:

“Jeremiah’s intention in authoring Kings was to record the
chronology of the kings, both of Judah and Israel, their
righteousness or their wickedness, and the prophecies issued
concerning them. Ezra, on the other hand, was interested in the
returnees from the Babylonian exile, their lineage, and the kings of
the House of David, the forebears of Zerubabel, son of Sheatiel,
leader of the Jews at the beginning of the second commonwealth.
Since he was the grandson of Jehoiachin, the lineage of the kings is
recorded, in addition to their good deeds. Many of these good
deeds and exemplary accomplishments are omitted from the
accounts in Kings.” (Judaica Books of the Hagiographa - Introduction)

We also know from many sources that Tehillim (written by

David) was held in particularly high esteem (e.g. it too was divided
into 5 books). Thus, in Ezra’s time Tebillim and DH may well have
been the key books that reflect the dawning of a new time and the
end of the devastation and punishment visited upon the people
because of the evil done during the 1% Temple era.”

33

With respect to the core idea that repetitious verses could be added
to/deleted from a count, we are open to the possibility that this may be
SO. T3 M MRIPN says that there are 1,656 verses in DH and offers an
equivalent numerical 1°0. However, as previously mentioned, an actual
count of DH yields 1,764 or 1,765 verses. The discrepancy of 108
verses (i.e. 1,764 - 1,6506) is so great that we find it difficult to believe
that it is a simple mistake by a late commentator that went unnoticed
by anyone. Rather, we feel it is more likely the result of an old Masorah

(see section 2) but have been unable to find the source or the reason

for the discrepancy. We offer two numerical solutions that fit the

numbers perfectly. However, we are keenly aware that mathematical
precision does not guarantee correctness. We leave it to the reader to
decide which, if either, solution is more plausible.

1) The smaller number omits verses in DH that appear in
Chumash or Tebillim. Below is a list of “Parallelisms for
Chronicles 17 (pages 188 and 189) and “Parallelisms for Chronicles
27 (pages 405—407) trom [udaica Books of the Hagiographa. (Note: No
precise definition of “Parallelism” is given.) The chart is presented
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to demonstrate that the information given in DH often appears
elsewhere. The number of duplicate verses is 108.

Number of Original

Book Chapter Verses Book Specific Verses
DH1 1 54 Bereshis 1 through 54
2 5 Bereshis 1 through 5
1 Shenos 20
4 1 Bereshis 9
5 2 Bereshis 1,3
4 Shemos 27 through 30
6 4 Bamidbar 1 through 4
2 Shemos 7,8
7 2 Bereshis 1,30
1 Bamidbar 15
16 29 Tebillim 8 through 36
24 2 Bawidbar 1,2
DH 2 1 1 Shemos 5
108

2 27 MR TN 27 MRT 279 Y RYTON 12 T 27°7 2127 PW O 1990 20D Ry
(.0 2"32) 79921 12 RN TPPOR IRMY T2V MARY 0w TV 7231 RV 19V KXY.
All of the classical commentators (e.g. Rashi, Tosfos, Maharsha,
Maharshal) have difficulty explaining 17 79. Most assume the Gemara
is saying Ezra wrote some but not all of DH and 12 7 somehow
conveys where he stopped. Coincidentally (?) the last 4 chapters in
DH (starting with chapter 33 - Menashe) have exactly 108 verses. If
1,656 is a 7Mon, it seems plausible that the last 4 chapters of DH
were written by °»m and not Ezra. Below are the corresponding
verses in Melachin 2:20:21 — 2:21:1 and DH 2:32:33 — 2:33:1. Note
12 in DH 2:32:33 is missing from Melachim 20:23. We suggest Ezra
stopped with this praise:
R:ND 2 .1°A7R 112 AW 7907 1DAR-0Y LRI 29w K3:5 2 2vhn
DY) ;092 T2 MY W) ownm Li09n3 AW nIY mvy o°ng-12
7137807,
79221, 707 232 °03p 129032 1IP0I OV WRIW 22y A5k 2 Ay
12 K32 20000 312 AW 7o 0w 2wy a7 93 ,ining 1% vy
DU Ton MY WM Dwnm ;10703 AW MY My oony
Tosfos refutes a similar interpretation of 12. That objection would
not apply to our answer.
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Answer 2:

Pardes Yosef** - The Double Counting of 11°T83

The song in Haaginn has 43 verses, and each verse has a 7210
spacing in the middle of the verse that makes each of the 43 verses
appear as if it were two verses.” These “extra” 43 verses raise the
total number of verses in the Torah from the actual 5,845 to the
Gemara’s 5,888. This solution to the 5,888 problem makes no attempt
to address the issue of Tebillim» and DH mentioned at the end of the
Gemara.

While quite creative, the problem with this “solution” is that
the “doubling” effect makes the 43 verses appear as far more than 86
verses. Rambam gives the following rule for the Shirah of 11°TR7:

95--(3-8,27 0°727) WINT NVW DY K% 77N 90 mohna
NRYNAN ,732IN07 AWIDT NNXD AR 71T AVRARD WO LI0W 0w
7R .MV DWW Yawa MR 1AM ;2nwh apn o 9

292Y ...00, DYWL A IR A0 0w 92 WRIAW NI20N07

Below is a sample of how the first few verses appear in the
Sefer Torah. Note that whereas the first verse, starting with °TX?,
appears on the first line with a significant spacing gap after 772X,
the second verse, starting 773, is spaced on 2 full lines. In total

D AR IR VAW T2TRY 2w IR
NN P 1 mPY 0D W
WY *Hy 2°2°27D RWT Y 01vwd
198 973137 RPR 71w 0D
LOWN 17T 93 7D 1“YD OoAN NI

34 At the beginning of Haazinn. Also mentioned in Satmar Torah journal
Pri Etz T'morim, Tishrei 5743 issue, #221.
3 'This is called “ariach al ga’bei ariach, 'veinob al ga’bei I'veinoh.”
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as Rambam writes, the 43 “real” verses are spread out over 67 lines.”
Thus, if we were counting each line as 2 verses we would have 134
(not 86 verses) and if we simply count each line once, we have 67
verses.

7. Zohar- 600,000 Letters in the Torah

One additional tangential citation relating to the issues raised in
Kiddushin 30a is the following Zohar:

7107 T2 92 7P DV DA PT N R NPT 9003 N2 A9 RaN D nws
X127 7°ROWH TINRT 1770 IR POR N PW W 1P T KD PV A0
7910 99w INRT RTI2 MO0 117 1932

According to the Zohar the letters of the Hebrew alphabet in
the Torah are cumulatively 600,000 and mirror the size of the Jewish
people when they left Egypt. As mentioned in a previous section and
as delineated in Appendix A, there are less than 305,000 letters in the
Torah. Why then does the Zohar say 600,000? Many solutions have
been suggested for this question and most have elements of
commonality. We conclude this section of the paper with a brief
description of the many explanations of this comment in the Zohar.

Answer 1:

Rav Yaakov Kaminetsky (R> K)* - Zohar Means Horizontal Space,
not Letters. R> Kaminetsky proves from the following Rambam that
different letters take up different amounts of horizontal space and it
is this spacing, not the letters, that the Zoharis counting:

WY N2 72N TRWwH M02 Y% AT L. NT AN 990 nobn
7210 IR 227 T2 AW T IRWI K L0 R MIAD R NN

36 Hakirah Vol. 3 (Summer 2006) “Letters to the Editor” (page 8) has a
fascinating story of the Aleppo Codex and this Rambam. The number
67 was incorrectly changed in Rambam to 70 and the authenticity of
the Codex was challenged.

37 Last piece in 2py*? Nk on Chumash.
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;2N ,AT7 PN RM A7 TIN2 730 207 9100 aR--777 N2
T0W NN 2NN 1D DIPRN 0N KD OX)

Since there are no words in the Torah that have more than 10
letters but there are words that take up more than 10 spaces, R’
Kaminetsky concludes that Rambam must be referring to spaces, not
words. R” Kaminetsky considers the 71 the smallest unit of horizontal
width, and offers a width measurement for each letter in terms of the
standard yud. The details of this approach are given in the 3" and 4"
columns of Appendix A. In this scheme, the total amount of needed
space is the equivalent of 576,442 yud’s. A slight variation of the
letter-yud relationship could make this number closer to 600,000.

Answer 2:

ROIMR 07728 (RA) - Use the Number of Letters in the Spelling of the
Letter. For example, the letter X counts for 3 since it is spelled 7K.
The 5" and 6™ columns of Appendix A give the associations and final

numbers based on the spelling of the letters as given in the Zobar.
The final answer of 803,401 is considerably off the mark.”

3 The details of this technique are given by R” Margalioth in 7m0nm Xpni
(p. 41). R’ Azulei’s grandson, the X7n, said he could not get his
grandfather’s solution to work. What we have presented here is really a
modification of his solution. Based on his spellings, the final answer
would be 2,043,781, far worse than our result. One other variation of
the first 2 solutions is given by the a"X7 (see AMonM XWPu7T page 43),
who notes that many letters are combinations of other letters. For each
letter he suggests you use the number of letters contained in its written
form. E.g.:

N

is made of 3 distinct letters: an upper yud, a lower yud, and a body like a
vov. It would then be counted as 3. R* Uri Dasberg uses a similar
scheme (see <http://64.233.167.104/search?q=cache:zbJUXLg6FDI]J:
www.seliyahu.org.il/parasha/par5763/epar63036.rtf+letter+304801+

%22torah%228&hl=en&ct=clnk&cd=5&gl=us&ie=UTF-8>) and
comes up with “only” 539,996 letters. He adds 59,951 because of end-
of-word letters that are of a special form (i.e. mem, nun, tzadi, peh, chaf)
and a final 53 by including the specially marked letters in the Torah, i.e.
32 letters that have dots over them, 10 large letters, 6 small letters, and
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Answer 3:

YT 19 - Roughly 300,000 letters in X3pn and 300,000 letters in
Targum.

Answer 4:
YU 719 - Each letter has a reading and a pronunciation.
Answer 5:

0’7 D23 - Includes spaces between letters, words, MmND, NMIN.
R’ Margalioth does not offer a detailed analysis to show that if the
number of blank spaces in the Torah were used they could
accommodate an additional 295,000 letters.

8. Introducing a Plausible Solution Framework

In the previous sections we went through each line of Kiddushin 30a,
stated the problems and reviewed suggested solutions. The solutions
offered were disconnected in that each responded to a separate
problem and most solutions resolved only a single problem. As we
also pointed out, the solutions generally involved the limiting of the
text to certain specific sub-classes of letters and words (e.g. large
letters, double words...) without any indication from the Gemara
what the sub-class was or why the information being discussed was
important. In this section we attempt to outline an approach that will
answer all of the questions. Many of the points that we will be using
have come up previously in the context of other solutions but will be

5 letters that are always placed at the top of a page. After exactly
reaching the target 600,000, he concludes, “How is it that we succeeded
in this calculation, when all the previous generations failed? It is not
because we are smarter or because our Torah scrolls are more accurate
than theirs. It is rather due to the fact that we have computers, while
our predecessors had to sit and think. Once they laid the foundation
with the reason for this task, we continued as midgets sitting on the
shoulders of giants, and we can see for a much larger distance.”
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used here in a different way. We will try to show why the issues we
are discussing are important and where there is evidence in the
Gemara to support our position. While we will not definitively answer
every question previously asked, further analysis will hopefully show
how these observations will lead to a better understanding of the
remaining issues as well.

Of all of the authors previously cited, only Merzbach (Section
4) attempted to offer a palatable rationale for the soferzm highlighting
the things they did, i.e. to help check the correctness of a handwritten
Torah. This reason takes the soferimz out of the category of
“metaphysical theorists” all the other authors make them out to be,
and brings them into the realm of concerned practitioners. This
transformation makes us view anything that they say in a different
light. We would like to take the discussion beyond Merzbach and
focus on the physical properties of the Sefer Torah. By physical
properties we are not referring to slight differences in spelling
between Ashkenazic and Sepharadic ST or the differences in verses or
wotds that we have previously mentioned. These changes involve
elements of faulty Masorah on the part of one or both traditions.
Rather, we are referring to tangential issues like the differences
between Ashkenazic ST that are wrapped around two wooden ¥¥
o1 by which they are lifted, and Sepharadic S”T where the atzei chaim
are encased in a box and carried that way. Both styles of ST are
acceptable and each represents a different approach to what is
“better” or “more proper.” According to Midrash Rabbah,” Hashem
gave the Torah to Moshe and Moshe gave each of the tribes a Sefer
Torah on the day of his death. What did these Sefre; Torahs physically
look like, and how did they compare with the one we have today?
Are we to assume that the “look and feel” of the Sefer Torah has
remained constant over the more than 3,300 years of its existence?
Or, as in most things in life, can we assume that changes have
occurred, for whatever reason, in style and look over these many
years? Below is a brief review of three major changes in Szfrei Torah
that are highlighted in the Gemara, Baraisos, rishonim and acharonim. We
will explain each of these changes and attempt to show how they can
help us begin to understand Kiddushin 30a.

39 At the end of 77 X"y %0 7" P'n 21 does not mention this midrash
and says that upon Moshe’s death, in all there was only one Sefer Torab.
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a) Bzra Changed the Lettering System from Ivri to Ashuri

TN 7N 91N2 RAPW M RAMPRY ROV D MR -IXD PIATII0
aN22 RO °»°2 077 JINON I WIPE WYY 12y ano2 R
VTP NW MWK 2ND ORIWST 32 17792 IR NWDY DR
RTOM 27 MR MIVITA RN MIR PWI N°I2Y 2N MOPTIY I

JIRII2°H 202 RTOA 27 MR NP2V 20D ORA ORND

Ivri script40 is considerably different from Ashuri in size and shape of
the letters. Thus, it was about 1,000 years after the giving of the
Torah on Sinai that regular Sifre/ Torah were first written in the
current script that we have. Up until then the letters (pronunciation),
words and verses were the same but the form of the written letters
was different.

b) Wooden Rollers and Blank Space

In discussing the different requirements of a Sefer Torah, the Baraisa
writes:

WY PRTA TARD 2°2IN31 2R AN PATY O3 A'N- 272
... AP 917 972 191021 7Y 213D 970 WRI2

5931 000 TV W TIMY 23 9Y 71930 Phn A9p moIn - 010 1377 W)
oY

40 Below is a chart of 5 different Hebrew scripts successively: Ashuri,
Cursive, Rashi, Printed and Ipri.

meaprisngboitonmnoyorbrtainrian
Per>pé3fovo|spalpo'6nsInzetak
PEOPISQPLDIX>OPIYO'DDIIDTASH

neapyxnopolzonbTosnntIATIaN

FYAPr2e Ty YLYAIOR I A ANIF
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W PR 1D 90 12 710 070 TR PO I 19I02- 1910 1177
19973 XX 77790 1907 DOWIW RW 10D WEARY 19 DY Ty 1w
AT 92 9 PO 791 1007 NNk

Rashi explains that unlike our S7fre Torah, which have wooden
rollers at both ends and are closed by rolling toward the middle, in
prior times* there was a single wooden roller at the beginning and
the S”T were closed by rolling the beginning (right side- N°WX12)
toward the end. Rashi also explains that the side that had no roller
must have a greater amount of blank parchment that wrapped around
the written part when it is rolled up. Tosfos, IWWN 77, disagrees with
Rashi as to which side the roller is placed on a Sefer Torah, i.c. the
single roller was at the end of the Sefer, not the beginning, and that
the empty parchment was at the beginning, not the end. When
exactly did this change from one roller to two rollers take place? We
can perhaps pin the time of the change down based on the following
conflicting three Baraisos:

29my AW ROR MW 1N KD TN...-T2 TN D0 N0
JN9°IN2 XX P19 MwyL 71K 1K) 1907 702

2I02 TNV TWW 1DOPAY 72 777 7102 M PAIN...77:2 221910 NOON
IROMY XM 777N NN 12 MY X7RY 1D°PAY 272 791N 1500
JIYXNRY 77IN91 102105 1907 PO 79700

4 This is our understanding of Rashi. ArtScroll interprets the phrase in
the second Rashi “n”o? P uRw m2” not to differentiate between “us”
(i.e. now) and “them” (i.e. in the past) but between S”T and other
books. According to this view, Rashi never said that any ST ever had 1
roller. We reject this view because:

. It is not the simple meaning of Rashi’s words.

o Rashi \n?nn% 771977 990 777 17° 272 says that the Sefer Torab
Moshe wrote and that was in the 77T had but a single roller on
the right.

42 Tosfos :» 272 bases part of his disagreement with Rashi on this and
similar Baraisos that seem to say that the roller was at the end of the
Sefer Torah.

4 Several words (e.g. ®9%, n2nma ...) in this and the next Baraisa are
problematic. Nevertheless, they clearly demonstrate that at one time a
S”T had one yad and at another time had two.
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279077 93 R2INTD 77N D02 KT ROIN O WK WK 2770 272
TR Y % W INYRARD 9931 n"or 19 nbnna ovhha
790

i.e. the first says that a ST has one roller while the other two say that
it has two. The first citation is from Maseches Sefer Torah and was
written in Israel before the redaction of the Mishnah. The second
citation is from Maseches Soferim, which is a work of the Gaonic period
and dates to somewhere in the middle of the eighth century.* Rav
Ashi’s reference is to a Baraisa of unknown origin. Thus, the
transition from a single roller to a double roller seems to have
occurred somewhere between the end of the Tannaic period and the
8" Century. This would place this change, 500 years, or more, after
Ezra’s changing of the script.

©) @Y1 N — From Shunned to Desirable

The Gemara and Rambam list a number of items that are desirable in
a ST but even if missing do not affect the usability of the Sefer.
Rambam concludes that there are also D™7°7 that are desirable that
are not listed in the Gemara:

;72T T MIXNY ROR 1INRI KD LI9RT 2277 9O wit nro niobn
LJIPN3 1210 NIPNMING 2091 ,1°302 PIR°T ROW IR LT IP°N2 AW OR)
R?Y DRIT--17%0P W, 172 ORI IR LI N L PUWA DR 2PN
K71 ,N0% NIR NTIX 7°097 K21 ,79077 8921 1077 K21 ,1MRD DIX 12°277
RPW ,07MR 2227 W0 %7 WD 190 737 °73--NIMIN0Y MM A
DR WOR 072 RO 93P L2000 072 TI--TINON2 NN 1NN
amwn® mmo XY AT AT Yoaw pwvwa M YW M R
,AWIDY WD 9D 1AW AT TR DWW DY N RYY LDV
T OMEAY PRI 097277 9ILLIWKR WK WR DPMIR YWD M

209 RY AW ORI ;02050

# - See, e.g. Soncino Introduction to NP NMN3A.

4  This is the correct reading according to Mechon Mamre (see
<http:/ /www.mechon-mamre.org/>) and Hagaos Maimones. 20 0V 1791
et al say that based on 1:2 090 the correct text should read 42 (not 48).
77N 190 Noon offers nothing on this issue.
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Sometime after Rambam, the issue of having a S”T that
started with a »ar on every page became a heated matter of
discussion. Some early poskim were vehemently against this custom
and considered banning any S”T so written:

1712 TIY 92 DMNAY 29712 2290 WY 72 -TI0:T NP1NN NI
N7 KD WK MNTA NPMIR W DYDY DTNV YN D PR
mmpn WA 2900 20Ty 790 1PINNT PNV 1902 NT0nw
NPMIR QYD1 TXP PHY 2MDY 2P MMPR WM 200 1OV AN
79X 927 °N2AND 7M. WRA? 171 VRW Y79 71277 NIOIRY Mwn
770 90 Y NORWWN C1WT AWK DT 07 DY 2220 11027 b
X?1 770 57277 KD 2R N2ANOW 1D 1Y 1121 XYY 207NV M2
IR RITW TONR POIRD T IAR DIV IR 2190 2N
1712 9N TIY QW 3P ROW AT N D70 2137 09 557 1)

D"y 02 aTYRIN PN

Eventually, the opposition to such a Sefer Torah ceased:

DTN 0020 WO DOTAYA M 2T TV TV Wwn W
50 2HPYPR T YW AT DY RO PYIY 2ONNRY 2ONWRIN
MY 93 WRI2 170 R2OW WWT 0°2°03W 297 NIPNIRT MW 2OTAYA
SY 9701 2%V AR 197 AR IDI0 PPN NRY RXOW 27 A7 77T 21K
IR 2109 2°I9I077 W 12D MR NPT DWW V9a TNV M

2173 71V T2 WY 30 MY W N3 WY RTN

With someone eventually mastering the writing of such a 8T
without the drawbacks listed by Hagaos Maimones (H”M), what was
once to be avoided has now become the norm. Most of our ST
today follow the VVavei H Ammudinm tormat. These ST have 42 lines
per page and are 245 pages in length. The 42 lines per page is less
than the minimum 48 lines recommended by Rambam.

In conclusion, today’s ST do not in any way look like ST of
over 2,500 years ago. Our S”T use a different script (Ashuri,
introduced 2,300 years ago), have rollers on both sides (introduced
less than 1,800 years ago) and have »av’s starting almost every page
(introduced less than 300 years ago).
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9. Consequence of Change—Designing a
New Sefer

The first item of change highlighted in the last section was the
changing of script from Iv7i to Ashuri. 3NONM RPN (p. 31) offers
the following motivation for the change:

7707 5727 790 VHY 12aN02 KT WOR AW 0D KOV N YT 192
MIva IR MPIW 902 IR MWIPRT MP10T WA wanw:
'R Y2XRA 0°2IN07 MIMPA O 797 WRI. 70 O0awh JNIw 2°7190
92V 2NDY WIPA PWHA 17 052 MIATY v 0w 370 0190 YaR
0"n 77 RY DNWRIT NN %D T7URIA “NIPNIR 070 NOWIY TV
2N572 12N5° 77N 2190 93 00 1P M RATY AV 197,300 oW

rlslinRvatirlahl

Whatever the motivation, it is quite obvious that the changes
in script also affected the “layout” of the Torah. As we have seen
previously, it was very important that the Torah be written neatly
with no untoward lengthening or shortening of letters because of
space restrictions or availability. Undoubtedly it was old S”T written
by recognized experts that served as templates for newer Sefarim and
soferim. However, while older Sefarim certainly are a helpful guide in
making a new Sefer, they by no means resolve all design problems.
For example, Rambam in Hikhos Sefer Torah writes:

5 N7 19P°7 K21 ,192°7 DY 0% 197X XY ,77I0 190 PR PRNiw
DY VIR DOV L2100 JWOW--2132 0K KT ANDY 07N
DTN RTW R ,IN° R NIAD IR--72P2T ;70 2w DTINT 2M02 YARN
S 907 IR ,2N27 DR LYY TWIWA NID NA2 WY OX 1D1 9P

LY 7T 977--19P°772 107X TP 7Y ,2002 2000 wows

The Gemara comments that making a S”T with equal
circumference and height is no easy task:

RIR 27 77 ROK 779 00K RPY RDPTIRT 290 PYAW 203 X7 20
WIOIY 1327 772 027 70 NINORY DONVT OWHR T 2ANd 2Py 13
77N 2790 7R 7 MR 927 23 RN 277 1320 707 1R w1 N

.AN2 7Wwn 1% MY AN (3D 2°127) RADOT IT7 K
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Rambam in the 9" chapter tries to remedy the situation by
offering details on how to construct such a Sefer Torah. He ultimately
reports:

;MVATR VIR ,POTA AT AT 93 2MI--21R SN2ANOW 77N 90 v
I NMIVARR YW ITNWR A7 9 2mN IRT DY 097 DY
, 907 92 BW POTI PhIM WM DR AT A7 Yoaw Puwn
DWW MR WYY AR 1907 93 TR ;AT DWW FWOW 0NR?

A1°P2 ,MVIARR WU

However, Hagaos Maimones after following Rambam’s
instructions reports:

J%9nR KDY 9K MTOR0 922 °N2N0W 7010 1902 NYWY IR 730

Considering all of the above, the introduction of a new script
in the time of Ezra with different-size letters made all existing ST
templates obsolete. In Section 1 we identified the rishonin: of Kiddushin
30a as very early Chachamim most likely dating to the time of Ezra.
But why would these Chachamim specifically be designated rishonim,
tirsts? There were certainly Chachamim before them as well. We
suggest that “rishonin?’ refers to the first Chachamim who had to deal
with the new §”T and developed a methodology to guide the scribes
in their work. We will now begin to demonstrate how the assertions
about middle letters, words and verses achieved this goal

Table 3 lists the three verses mentioned in Kiddushin 30a and
how many verses precede them in our current Sefer Torab.

Table 3

Number of 2’2105 Preceding Given Midpoints

Preceded in the Torah by the

Property Number of 22109 listed below
Middle Word - 19> Xp™ 2990
Middle Letter - 22:X> Xp" 3036
Middle P09 - A7:3° XIP” 3082

A critical point not recognized by anyone to date is that each
of the numbers in Table 3 is exactly 46 D109 after the one that
precedes it, and that all three numbers are divisible by 46. As a point
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of information, none of the actual 3 “middle” verses generate
numbers of this type that are divisible by 46. From a mathematical
perspective the likelihood that 3 “middle” verses would all be
divisible by 46 is less than one tenth of 1%. Thus the overwhelming
likelihood is that this arrangement is by design.

In terms of the total number of verses in Chumash, Table 4
below lists all possible alternative counts that have been offered by a
variety of sources, and shows that only 5,888 used in the Gemara and
5,842 suggested by 1197 nrare divisible by 46. The fact that
divisibility by 46 is generally uncommon but occurs here in Table 4
according to some NMRDI, as well as in all three previous middles in
Table 3, indicates that divisibility by 46 is by design, not coincidence.
The question is: What is the design?

Table 4

Number of 22109 in the Torah

Number of Divisible
D109 In Torah Source by 46
8,888 Cohen No
5,888 XN72in 5 PUNTR. Yes
5,846 Actual number in our current Torah. No
5,845 Number listed in back of all @>wnim: No
Py D 0P
5,842 Given in a gloss on .2 PWYTR by 13w n°r. Yes

From our previous discussion about constructing a ST, it is
apparent that “writing” a Sefer Torah involves more than making sure
that all the words are spelled correctly and no words are missing. The
writing of a Sefer Torah also has a design component where the writing
is intended to satisfy some other objective, e.g. outward symmetry
where the height of the Sefer Torah equals its circumference; inner
symmetry where every page starts with a za». And, as we have also
seen, these objectives can and do change with time. We suggest that

46 See lower-right-hand gloss in Gemara. It is a commentary on P by
afynt G BYaY
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divisibility by 46 can be used to design a 771 790 that possesses
several desirable qualities. Firstly, this S”T will be symmetric in the
sense that there are exactly the same number of verses on each
page.” While verses vary in number of words, the number of verses
per page is large enough, 46, that overall each page should roughly
have about 630 words, i.e. 46*13.7 (Average number of words per
verse—79,980/5,845). In this way, variability in the number of lines
per page, or width of the page to accommodate a variable number of
words, should be able to be kept to a minimum. Secondly, outside of
visual symmetry, having a ST with an equal number of verses per
page means that any verse can be easily found, ie. dividing the
number the verse is in the Torah by 46 will immediately dictate which
page it is on. For someone with little recognition of verse content,
this property can significantly diminish search time for the verse. In a
S”T constructed this way, the three verses identified in the Gemara as
midpoints would respectively appear at the top of pages 66, 67 and
68. In terms of the number of pages in the entire Sefer Torah, Torahs
with 5,888 and 5,842 verses would respectively have exactly 128 and
127 pages. We suggest that when the Baraisa says that the Torah has
5,888 verses, it is not claiming that it actually has this number, but
rather that it should be treated as if it had this number. To this end,
note that the Gemara’s language is “5,888 verses are the verses of the
S”T.” The stress here is not on how many verses there are in the
Torah, but rather in the S”T. If the Sefer Torah is designed to
accommodate 5,888 verses with the intention of each page having 46
verses then, as described above, it would fill exactly 128 pages. Since
the Torah in fact has only 5,845 verses,” the completed ST will
have 127 complete pages of 46 verses in length, with a total of 5,842
verses (l.e. 127*%406), and the last page will have the last 3 verses.
Although these verses do not require a full page of space, whatever is
on the last page is stretched out to take up the entire page (see 7”1
3:2¥7). Thus, in effect this ST has 128 complete pages. We further
suggest that 71V N°T, who said there are 5,842 verses, is not
challenging the actual number of 5,845, but rather giving the number

47 Page is being used to represent 7. The parchment leaves that are sewn
together to create a Sefer Torah each have between 3 and 8 097,

4 We will use 5,845 although we have elsewhere discussed that it may be
5,846.
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that are on fully completed pages,” omitting the last page with its 3
verses.

To validate our explanation of the Sefer Torah design, we must
address the question of why the Gemara says that the verse midpoint
of this Sefer Torah is on top of page 68. Since the entire Sefer Torab is
128 pages, the midpoint™ should be verse 2,945, which is on top of
page 65. Our first thought is to attribute the extra pages to the blank
pages needed at the end to wrap around the circumference of the
S”T. To make 230 the middle verse implies that there are a total of
134 pages (i.e. 67*2) in the S”T, when in fact it has only 128. If the
extra pages are due to the need for blank pages to wrap around the
ST, that would mean that 6 blank pages are needed to do the job. Is
there any evidence that this is a reasonable number of pages? We
think there is.

,92°77 DY 07 197K RY L7090 PR PRR D 770 790 N9
,0°T00 JWOW--2N32 DTN RWT AN TR DY N 19 R
ANPDW ANRY V... 3T O DTIAT 2MIN2 YARR 20T V2R ORW
29017 ;7307 MIYAXRI A7 2 IV LAWY 11 992 12 pTIAY a7
--3IX PNANOW 77N 790 ... AT A7 1AW MYARR DY A7 2M1 7Y
M PIRT DY 27 DY ;NMIVARR VAR, PO A7 AT 90 2

...MYIRR YW TNWwR A7 9

Rambam says the height of a S”T is 24 NMWIXR; the page
width of the S”T he personally made was 4 efzbaos (for all but 2
pages); each page has an extra 1 efgba margin on both sides. Since
Rambam claims to have satisfied the requirement that the ST height
and circumference be about equal, the amount of parchment
necessary to wrap around his ST (L.e. its circumference) must have

49 Alternatively, if he counted the 10 Commandments based on 1"%v7 avy,
the total number of verses would be just under 5,842 (i.e. 5,846 less 6—
see footnote in Table 2) and he was giving the number of full pages in
the S”T.

S This section discusses the significance of 46, why the identified letter,
word and verse are significant and why r2anm is the middle verse. Later
we will address why the letter and words are midpoints and why 46 was
the chosen number.
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been approximately 24 ezzbaos. Since the width of each page is 4
etzbaos, this equals 6 blank pages with no margin or 4 full pages (with
double margin—see Appendix B for an in-depth mathematical
analysis of Rambam’s S”T and a calculation of how thick his
parchment was). We must of course point out that Rambam’s S”T
and the one we are discussing are not identical in shape. Firstly, his
has 2 atzei chaim and the one we are discussing has 1. Also, the ST
we have described above is a little more than half the page length of
the Rambam’s. This could be accomplished by either making the
pages twice as wide, doubling the height, or a combination of both.
These shifts could very well increase the number of blank pages
needed to both cover the Sefer and at the same time make the
circumference equal the height. Therefore, our conjecture that the
soferim meant to have 6 blank pages at the end is a distinct
possibility.”"
In summary we are suggesting that the soferin in Kiddushin 30a

designed:

o A 134-page Sefer Torah, with

e Asingle 0”1 TV at the front end, where

e The first 127 pages have 46 verses,

e The 128" page has 3 verses, and

51 Additional clarification on this issue appears in a later section. We
would also like to point out that the concept of equalizing the
circumference and height of a §”T is mentioned in 2 770 790 but not
in 09W0. As previously cited, the Gewara in Baba Basra stressed that
few were able to achieve this objective, and H”M says he could not
duplicate Rambam’s accomplishment. We also mentioned earlier that
Masaches Sefer Torah is a pre-Mishnaic work written when a ST had a
single ez chaim, and Maseches Soferim is a later Gaonic-period work
written in the 2-afgei-chaim era. We therefore conjecture that the
desirability of equalizing height and circumference may have been a
goal more easily accomplished in earlier times when a rolled up S”T
formed a circle, and making the ST higher and thinner could have
allowed equality by adding enough blank pages at the end to equalize
the difference. By the time of the Gemara and 2 atzei chaim, a rolled-up
S”T resembled an ellipse, and manipulating equality of circumference
and height became nigh impossible. See Rashash Baba Basra 14b for a
discussion of the difference in the circumference of a one- and a two-
atzer-chaim ST
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e The 6 final pages are left blank.

We conclude this analysis with one final clarifying point.
Every number that we have indicated is divisible by 46 is also
divisible by 23. Thus if we made a Torah with 23 verses per page, it
too would have all three highlighted verses on the top of a page, and
each verse would be 2 pages removed from the next one. This S”T
would have 256 pages and be almost equal in size to our current ST
that have 245 pages. How then can we tell if the Gemara meant to
divide by 46 or 23? The answer is quite straightforward. Had 23 been
the operative divisor, the Gemara would have said that the Torah had
5,865 verses, i.e. the next higher number after 8,542 divisible by 23,
and the last page would have accommodated the last 3 verses. It is
only if we divide by 46 that 5,865 does not suffice and we require
5,888. Thus the Torah that we say the Gewara is describing is one that
is about double the size in height as ours and half the length. Since
we are describing a ST with a single ez chaim at the starting point, as
we have discussed before, after use the ST will be rolled up toward
its end. Thus, if the next usage of the ST is a reading in Bereshis, the
entire 134 pages will have to be rolled in order to get to the correct
spot.

Our explanation of the meaning of middle verse also
addresses the question we previously raised as to why R’ Yosef asked:
XD R IR RO°X RN N23NM? i.e. an even number of verses has two
middle verses and an odd number of verses has a unique middle
verse. Moreover, if there are an odd number of verses, checking a
S”T would tell you nothing. Our answer is that he understood, from
the fact that the soferimz mentioned a single middle verse, that it must
be on either the bottom of the last page of the first half (X0°3 “Xin) or
the top of the first page of the second half (X0°} Xin). This is a
logistical question and certainly appropriate. The answer then was to
count the verses and see if it is verse 3,082 (bottom of the page) or
verse 3,083 (top of the page).

A ST constructed in the way we have described would have
an additional interesting property. By starting each page with a new
verse, the likelihood that the first letter on each page is a vav is greatly
increased. This is so because the letter »av, although representing only
a little more than 10% of the letters in the Torah (i.e. 30,509 out of
304,805—see Appendix A), nevertheless is the first letter in about



Symmetrically Designed Sifrei Torah: A Quantitative Analysis : 205

72% of the verses in the Torah.” Table 5 shows the verse and letter
on top of each page in MWX12” assuming that each page has exactly
46 verses. Of the 34 pages, 27 (79.4%) start with a vay; 3 start with an
X;and 2, v, °and ? start one each. If this is how the original Ashuri
S”T were designed, then the ultimate idea of having a vavei haanudin
S”T>* could have been the result of wanting to expand the starting
vav’s to 100% of the pages, i.e. for Bereshis eliminate 6 of the 7 non-
vav’s.”® On the other hand, if original S”T were not based on a fixed
number of verses per page, any word in the middle of a verse could
start the page, and the likelihood that the majority of pages start with
a vav 1s greatly diminished. L.e. since 4,194 of the 5,845 verses start
with a vaw, vav’s are only 8.8% of letters that do not start sentences
(26,315 out of 299,837). Since a ST has approximately 80,000
wortds, even if every vav appeared at the beginning of a word (which it
does not), zav’s could not make up more than 1/3 of the words in the
Torah not starting a verse.” In this system, very few of the pages
would randomly start with sav’s, and it is difficult to understand how
the vavei haamndim concept originated.

52 The frequency of a verse starting with a vav decreases from book to
book, i.e. PR3- 84.5%, mnaw- 78.8%, Rp- 72.9%, 12m13- 67.2% and
0M17- 47.5%.

> We have not worked this out for the other Chumashin in Torah but are
confident that they will produce the same overwhelming percentages of
starting vav’s.

> Other than the catchy name we have seen, no motivation is given for
having a Vavei H Amudim Sefer Torab.

% Le. the first letter on the first page must be a 2. In all, a 46-verse page
vields a 128 page S”T with approximately 92 pages starting with a vav.
The objective would then be to make the entire Sefer uniform and
eliminate most of the 36 non-sav’s. In our current ST 6 pages start
with letters other than va.

% In our S”T, 63% of the pages start with a vav that does not start a
verse. We find this percentage surprisingly high. Perhaps that is why it
took so long to develop such a S”T.
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Table 5

First Letter on the Top of Fach Page in 1°'WX12

Starting A New Page Every 46 Verses

Page Verse Letter Page Verse Letter
1 1:1 ul 18 28:09 1
2 2:16 ) 19 29:33 )
3 4:13 ) 20 31:1 )
4 6:1 1 21 31:47 )
5 8:1 1 22 33:6 1
6 9:25 1 23 35:1 1
7 11:10 N 24 36:18 1
8 13:4 N 25 37:21 1
9 15:8 1 26 39:1 1
10 17:17 1 27 41:1 1
11 19:3 ) 28 41:47 )
12 20:11 1 29 42:36 1
13 22:5 1 30 44:10 1
14 24:7 > 31 45:22 Y,
15 24:53 1 32 47:6 N
16 25:32 1 33 48:21 1
17 27:09 6 34 50:12 )

In summary, we are suggesting that our count of 5,845 verses
is accurate and not challenged by any part of the Gemara. In fact, the
3 cited verses are divisible by 46 only if the first 3,082 verses in the
Torah as we have them are correct. It is this correct count that
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validates™ all of the calculations and helps accomplish the Gemara’s
objective of getting the highlighted letter, word and verse of interest
on the top of a page.

The significance of the number 46 is not limited to the five
books of the Torah. Further evidence of the significance of
divisibility by 46 is found in the Gemara’s statement that n2:1y 027N
(i.e. @I XIM) is the middle verse of the 2,527 verses. In fact, 027N
2:1y which is the 1,264™ verse, is the middle verse, i.e. two verses
earlier. However, note that 2,527 is not divisible by 46. If, as we did
in Torah, we are looking for pages that contain 46 verses, then the
number of pages to accommodate the 2,527 verses of Tehillinz is 55
(since 46*55=2,530). The 55 pages will accommodate 3 more verses
than Tebillim has, according to our count. Thus 2,484 verses will be
on the first 54 pages and 43 verses on the last page. The verse the
Gemara offers as the middle verse, D17 XM, is preceded in 0270 by
1,265 verses. Thus, the Gemara’s verse (verse 1,260) starts exactly at
the middle of page 28 and is in fact the middle verse of the complete
2,530 verses that could be accommodated on the 55 pages of
Tebillim.”>

We conclude this section with the final statement in the
RN72: ANHY 0%2°7 127 11391 00, The back of all standard D”H texts
says it has in total 1,656 verses, but an actual count shows 1,764
verses.” Note that 1,656 is divisible by 46 but 1,764 is not.

57 lLe. if in fact there are an extra 43 verses, they must all come in the final
2,806 (35%) of the Torah. This is highly unlikely.

5 We are not assuming any extra pages added on one side for the sake of
wrapping around the rest of the Sefer. Maseches Sefer Torah 2:5 appears to
say that a S”T requires a single e#g chainz and other books requite none.

% The only verse highlighted in the Gemara lacking divisibility by 46 is
Tehillim 80:14, which is said to contain the middle letter of Tehillim, i.e.
the v of 7. This verse is preceded by 1326 verses. 1326 is not divisible
by 46, and if we divided pages into blocks of 46 verses, Tebillim 80:14
would be 8 verses before the bottom of page 58. We have no
explanation for why this verse was highlighted. However, we wonder
whether this is the meaning of the end of the Baraisa: ©%n 179
mmw. Perhaps this 8 is referring not to the excess in o100 of Tebillin
over Torah but to the midpoint of the letters in Tebillim appearing 8
verses before expected.

%0 See footnote 33 for a discussion of the length of Divrei Hayamim.
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10. The Changes Continue

If our conjecture that the rishonim designed a 46-verses page is
correct, what happened to cause that ST style to change in time? We
have previously discussed Ezra and the innovations he introduced
into the script of the Torah, and how that innovation changed the
template of the S”T. In fact, Ezra’s contributions went far beyond
the script of the Torah. He was also responsible for many of the
current rules of Torah readings:

TP NAWA ANIA2 PPY RITY PN NP TOWY .25 RBp Naa
WY WA NAWA MR PRMPOIPY LLLownand vl
T RIPVA R PIPON RTY OWORNY w2 PRIP ITPWY NP
o) IRED R?Y N2 200 DR 107 (W M) R°INT RIPNM
9 17 (71 3YW) MKW AN KROR 2O PR IMR NI w7
QOKR°21 177V IRDI 77N K72 2O NWOW 1297w 19D 2917 199 XY
TP NAWA AR TPP0DMY NAWA PP WY 277 uPM oW
73 DAV 27 PRO0DAY WAN TP VAT WIhYw PRoonY w3
R P09 RN2N RI23 77PN RIAPOYA N K92 2010 '3 I RO
TP°N R RO 2°9KRIW 0217 2°1772 7210 °PI0D KRNDN 123 RN2N Ol

PI902 7IWY TAID OPI0D TIWYY 123 RNYN

The Gemara concludes that Ezra introduced a new Torah
reading on Shabbos afternoon, and changed the general reading
requirement from three verses distributed amongst 1, 2 or 3 readers
to 3 readers each requiring a minimum of 3 verses individually and 10
cumulatively. It is not clear from the Gemara whether the Shabbos
morning reading originally followed the same format as the weekday
morning reading, or if it had always been 7 o/ (with how many
verses?). Rambam writes:

7702 PP PR L PRIY 37 30N 1120 AR K2 9900 N1obn
,0°° AWIPW 1AW XOW 970 ,NPNWA SWUnRnAY C1wal Nawa 0°202
,N2W 922 71N 10 PP VW RN 19107 R LN DYRY K92
WYY SWANAY 2IW1A PP 1TW RN RITL,ON NP C2W” 2w

DOPI0D TIWYA NIND IRIPY KYY,0TR °12
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He too is vague on who is responsible for the current Shabbos

morning reading format of calling 7 o/im. The following Gemara seems
to indicate that in fact the Torah reading on Shabbos morning prior to
Ezra was not 7 people:

PR VYW PP AMIN NAWR WM IWA... MWn LRI 70
QNI N9 R°212 PVLOR PRI POV PO PRI IR 1NMD
TP TV DWW MY DWW WRIA TPIRDY P10 T72an 77n2
ANIDN R°212 PWOR PRI POV 7DD PRI TN TRMID PR V2R
IR A0 12 WO 93 DI T AOIARDY PIDY TNan N2 aninm
TR VAW N2 Aww "I Jwnn W ar2 AYaoR PP 20 ar
ITAD R LL.. R°212 PPLOMY TRY PD0M DAR 1 1NMD
TPRYT T O3ANI 72 PAXY 027 720300 N TA1D VA awnn vt
29 MY AT TM OTD 12 YRR M 7 AR T 12 YRR 027 1M
Q1770 N272 7310 MR T 03401 02 DRI " 777 90K 2101 12 Py
MRIT VAW A7 01D RN WAN A07 MW IWHW 71D R TM
SR WA 0T IR AWHW VaAw wAn '3 A0 27 %10 T 01D
RO RNVD OXD RITRT TV 2R 799 MR 72107 919 ORI vaw 9200 010
RPNV M Y INDMINT RIWT M K? O WK M 10 WD
17 TN 279 ARPD 2PV D MR Y MR 127 MR R RN
RUY DW 0 TAVY W 7310 700 MR o 7A10 2T ww
TY D7 DY 900 RV T (T PRN) NRIW 1ORWD W
TRPOM TTIRY I YWY NNN P8R 7MY D270 WY R
77797 FITAWM QWM 77027101 DRWOM 07D 19RAWM 1107 DY wYm
QOWN IRIP ORDRY QWA 10T P71 T NI vaw I ahwn

T2 2N

The Gemara asks for the reason for having more than three

olim on Shabbos and Yom Tov, and justifies it with a reference to the
way the Persian palace system was set up in the time of Mordechai
and Esther.”" Similarly when the Gemara questions about the number

61

This is how Rashi explains the references to the “seven who see the
face of the King.” Tosfos disagree and say it refers to the following
verse:

LWOW DR SR 1D 30N DY LUK 10 Ml DR L2030 27 1R mhinia ovahn

TR DWW ;PINT DY DX RI¥RT ,RIET W DT IRY 1Y LRI WK T207 719 XM

Y3 DORYRIT PN DY
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of readings on Yom Kippur, the response is with an analogy from
Ezra. We find it unlikely, if Moshe had instituted a 7-person reading
system on Shabbos, that the Gemara would justify it with repeated
references to verses occurring in the generation immediately
preceding Ezra. Rather, it seems that all Torah readings prior to Ezra
involved a minimum number of people (from 1 to 3) and a minimal
number of verses (3), and it was only Ezra who introduced the
concept of more extensive readings.

If Ezra was responsible for the more extensive readings on
Shabbos, it is he who at least set in motion what eventually became the
reading of the entire Torah within a one-year period. The first Ashuri
S”T that we described, with 46 verses per page, 134 pages and a
single ez chaim on the Bereshis side that was rolled up to the Devarim
end after being used, was either very high, very wide or a bulky
combination of the two. If the next use of the Sefer Torah was toward
the start of Bereshis, it required scrolling through up to 134 pages.(’2
We are uncertain as to how the ST was turned to the desired place.
If the Devarim side was rolled into a cylindrical shape, why wasn’t an
et chaim placed there as well for ease of maneuverability?” It may be

Note W mentioned here is Ezra’s father. Thus even according to
Tosfos the Gemara’s proof is from approximately the same era.

02 Although Ezra introduced most of what we read today in the Torah on
Shabbos and Yom Tov, Moshe did designate readings for the 22237 wow,
771 and 9", to wit
PRRIWY 1371V LTV D02 PRI PIW L IRIWOY 117 1900 IWR.LY P9 9700 Mabn
NMNAY MIYIAT NWIDD L1002 [ PNP 17 721 TV YN 5o2 ,a1 5w 1mva PwMM
wna" PP L,mwn wRN2 Y ...(U,TU D’WJ'{) "Myaw ayaw"a PP LNIEya v 030
TP LDMWA 209997 DA RY.L.(K,DD 12TH2 772,30 XIPM) "WTIND TR Yawn
PP ,A0IR2 (0,11 WYR?) "RWIN 47 AR 73 D" Pon L(X,10 &Ipn) " nk”
2 ;021N NI L300 DNR2 Swoiw on 3 gva OTW 1D ,'Mn AnR"aw neava
"99277 53" PP LPNR 200 QYA ,MITVIM NWADA PP LAWK 2% 1A ,N1102

(12,0 0117)

Note that every one of these readings is in the 2d half of the Torah. Is
it perhaps because of this that according to Rashi the roller was on the
beginning of the Torah, since for the required readings a roller on that
side minimized the amount of required scrolling?

03 Hzra’s newly designed S”T would not be conducive for private learning
sessions. We assume Chumashim (i.e. individual books) were used for
this purpose.
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that the back pages were not rolled but folded over as is done with a
megillah. 1f so, then when the actual reading page was finally located,
the bulk and height would have made it difficult to move to a
different page. As long as the required reading, even on Shabbos
morning, was limited to only several verses, this design would present
no problem. But with the introduction of the new expanded readings,
this would no longer be operationally practical. Particularly with the
introduction of the yearly Torah reading cycle, there were times when
3 or even more pages were to be read at one session.”* How were
they to be easily read? We suggest that this innovation by Ezra
ultimately generated the need to have an efg chaim to roll the text in
both directions, and smaller more maneuverable pages that would
make the Torah more flexible. This switch resulted in the ST almost
doubling in the number of pages, but making it smaller and allowing
it to be left rolled up to somewhere in the middle of the Torah. In
this case, even if it was necessary to roll the scroll to either its
beginning or end, the amount of rolling would be less than it was
under a one-roller system where the Sefer Torah was always left at its
beginning or end.

11. Middle Letter and Word

Table 6 gives the Gemara’s as well as the actual middle word,
letter and verse, and their discrepancies.

Table 6
Middle Letter, Word and Verse

Gemara’s vs. Actual

According
Property to Gemara Inourw»in Difference
Middle Word T RPN Wi XD 933 words
Middle Letter MRORPY LAARIPY 4,822 letters
Middle Verse 3230 RPN n:1 RPN 160 verses

NWITR 172 PRI LMY 2192 WA 20 ,wmin wnn 77Ina 29159 N it nre msha

.ona n"'o

o4 E.g. mun and "yon when read together have 244 verses, which would be
more than five 46-verse pages.
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We have thus far attributed the 160-verse discrepancy to:

. The Gemara’s using the last page as if it were full of verses.

. The Gemara’s looking for the middle verse of this virtual Torah.

. The Gemara’s verse is on the top of a page.

. The Gemara’s verse is exactly 3 pages (138 verses) after it should be.

° The Gemara includes the 6 blank pages placed at the end of the
S”T.

We now turn our attention to the middle-letter and middle-
word discrepancy. As previously discussed, the number of letters and
number of words in the Torah are respectively about 304,805 and
79,980. While we have until now discussed the idea of dividing the
Torah into pages with an equal number of verses, we could also
construct a S”T that had an equal number of letters or words per
page. Being that verses have a variable number of words, and words
have a variable numbers of letters, it is reasonable to assume that the
pages’ “layout” for a ST constructed to have an equal number of
words per page will be more similar than one with an equal number
of verses per page; and that a ST with pages that have an equal
number of letters will have the most visually similar pages of all.” It
is therefore reasonable to assume that if the soferimz experimented with
an equal number of verses per page, they also considered the word
and letter options. It is our feeling that the soferin’s choice of middle
letter and middle word supplies the evidence of how they produced
each of these alternatives.

Dividing the ST into Pages with an Equal Number of
Letters

To create the 46-verses-per-page ST, the soferim added 43 “virtual”
verses and worked with the number 5,888. When creating a ST with
an equal number of letters per page, no such major correction is
needed. A simple spreadsheet analysis (Table 7) shows that for such a

% Note that the fact that all pages have the same number of letters does
not mean their “layouts” are carbon copies of each other. As we have
previously discussed, different letters take up different amounts of
horizontal space, and additional spaces due to Pesuchas, Setumos, Chumash
separators, etc. must be considered.
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S”T to have an integer number of pages between 120 and 140 in
length (i.e. it should be relatively similar to the one made by having
46 verses per page), it must be constructed on the basis of having
304,800 or 304,799 letters.

Table 7

Scenarios for an Equal-Number-of-Letters-Per-Page ST

Total # Actual Middle
of Total # Letters N of M Letter
Case Letters of Pages  Per Paget6 Page Location Page Location®’
1 304,800 120 2540 61.90 60.00
2 304,800 127 2400 65.51 63.50
3 304,799 121 2519 62.42 60.50

Because letters are parts of words, this design is slightly
different from the equal-number-of-verses design in that not every
page will have the number of letters listed in the 4™ column. For
example, suppose in Case 1, which is designed to have 2,540 letters,
the 2,539" letter on a page is the last letter of a word and the 2,540"
letter is the first letter of a 5-letter word. In this case, the 5-letter
word can be continued on the same page, which will have 2,544
letters; or start the next page, and the current page will have 2,539
letters. Thus positioning rules® are necessary on the sofer’s part.
However, the design will easily accommodate several extra/fewer
letters per page without being visually different. Similarly, even
though a ST has more letters than indicated in the second column,
the few extra letters are easily accommodated.

In comparing the 3 scenarios of Table 7, the only one that
has the 11 of 1173 in a distinctive position on a page is Case 2, which is
.01 from the exact middle of the page. Although .01 of a page is

% J.e. the second column divided by the third column gives the fourth
column.

67 If the total number of pages is N, the number in this column is N/2. If
N is even (e.g. 120), N/2 (60.00) means after the end of N pages (i.c.
bottom of page 60 ot top of page 61). If N is odd (e.g. 127) then N/2
(63.5) refers to the middle of the page (middle of page 64).

0 H.g. no less than 2,535 letters to a page and no more than 2,545. These
rules would be very similar to those given in Hilchos Sefer Torah 7:6-7.
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about 24 letters from the exact page center, considering our lack of
expertise in yud’s and vav’s, and, as explained, not every page has
exactly 2400 letters, it is close enough that when laying out the S”T
the vav of gachon may very well be the center letter on the page.
Because of the positioning of the vav of gachon on the page, and the
fact that the total number of pages is only one less than it is for the
S”T designed to have 46 verses per page, we feel strongly that Case 2
is the one the soferim targeted,(’o since in that case the actual middle
and the one the Gemara gives are both directly in the middle of a
page, albeit 2 pages apart.

Dividing the ST into Pages with an Equal Number of
Words

The results of a similar spreadsheet analysis done this time to
investigate the viability of designing a S”T with an equal number of
words per page are given in Table 8.

Table 8

Scenarios for an Equal-Number-of-Words-Per-Page ST

Actual
Middle
w7 w7 Word
Total # Total # Words Page Page
Case Of Words of Pages Per Page  Location Location
1 79,981 121 661 61.91 60.50
2 79,980 124 645 63.45 67.00
3 79,980 129 620 66.00 64.50

In comparing the 3 scenarios of Table 8, the only one that
has W17 W7 in a distinctive position on a page is Case 3, where they

0 It is additionally appropriate that in the case of the middle letter the
S”T have an odd number of pages. In this way the vav of gachon can
possibly be in the exact middle of the page. If, however, the total
number of pages were even, there is no way that a zav in the middle of a
word can be the first letter on a page.
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are the 3" and 4" words on the top of the page (the numbers in the
chart are to the nearest 2 decimal places). Although we ideally would
have preferred that one W17 end a page and the other start a page
(WRI2 W7 AW MO02 WIT 37N W MmN C¥n W7 wOT..2:0 0910
10W), considering that there is some doubt as to a few words, and
that the count in the back of all Chumashim says there are 79,976 (not
79,980) words, it is possible that the soferim counted W7 WA7 three
words earlier. Because of the positioning of W17 W17 on the page and
the fact that the total number of pages is only one more than it is for
the initial division by 46 words, we feel strongly that Case 3 is the one
the soferim were targeting, ie. the actual middle and the one the
Gemara gives are either directly in the middle of a page or at the top
of a page, albeit 12 pages apart.

Table 9 summarizes all of our results for the different ways of
writing a S”T, i.e. equal verses, letters or words, and the last column
gives how many blank pages would be necessary to add at the end of
each S”T in order to make the Gemara’s letter/word/verse the actual
middle one. Note for the letter scenario, the vav of gachon is exactly in
the middle of the middle page, while for the word scenario the
middle W17 W7 is appropriately separated over two pages.”’

Table 9

Summarv of Equal Letter/Word/Verse Sefer Torah

Blank Pages at

Total Number”?  Gemara’s Middle End of
Property Of Pages On Page Sefer Torah
Middle Letter 131 65.5 4
Middle Word 132 66.0 3
Middle Verse 134 67.0 6

70 Assuming the slight change in letters and words previously discussed.
These slight changes would represent the only differences between
their ST and ours.

1 The second column is formed by doubling the third column, and the
last column is formed by subtracting the number of pages previously
stated as being required from the number in column 1. For example,
131 for the middle letter is 2*65.5, and the 4 in the last column is 131
less the 127 of Table 7 Case 2.
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Table 9 demonstrates that all of the Gemara’s highlighted
letter/words/verse can be shown to be at the center of a
symmetrically constructed S”T that includes an appropriate blank
parchment wraparound at the end,”” without resorting to contrived
categories of letters and words. It furthermore demonstrates the
practicality of the soferim, and that their interest in counting was to
create the most attractive Sefer Torah that they could. Toward this end
they have given us the design of three ST where each is based on a
different reasonable objective of equalizing the content of all of the
pages. The first two designs are implicitly given by stating the middle
letter and middle words, and the last design, equalizing the number of
verses, is more explicitly conveyed in the repeated allusions to
numbers that are multiples of 46. As discussed previously, the
frequency of the numbers in the Gemara divisible by 46 is so high as
to eliminate any possibility of occurrence by chance, and is clearly
indicative of a plan to have 46 verses on each page.

In reviewing the results of our analysis of letters and words, it
would further appear that these two designs were the motivation for

72 It does not mean that all of these are simultaneously middle letter,
word and verse. Note in Table 9 that the number of blank pages in
each design is different. As mentioned in Section 9, we expect the
variability between pages is greatest in the equal-number-of verses-per-
page design since the word-size of verses can vary greatly. However, we
surmised that since we are using a rather large number of verses per
page, i.e. 40, the average numbers of words per page would always be
about the same. This turns out not to be the case. The Chart below lists
details of the relationship between letters, words and verses in each

Chumash.

Number Number Average Average Average # of
of of Words Per Letters Per Words in 46
v Words =-Nral=-] Verse Word Verses

wRI2 20,614 1,533 13.4 3.8 619
bahlal7d 16,714 1,210 13.8 3.8 635
X" 11,950 859 13.9 3.8 640
Q2712 16,408 1,288 12.7 3.9 586
"7 14,294 956 15.0 3.8 688

Total 79,980 5,846 13.7 3.8 629
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the 46-verses design. While we have identified the evidence pointing
to a 46-verses design, we have not addressed why the Chachamim
specifically choose the number 46. In order to make the 46 design
work, the Chachamim were forced to create a 5,888 verse “virtual”
Torah whose final 128" page could accommodate 45 verses more
than is necessary. The following chart offers 4 other possible ways to
break up the Torah into an equal number of verses without having to
add more than 11 verses to the actual count of 5,845 verses. In each
of these cases, the total number of pages is not dramatically different
from the 128-page S”T we have described, but the final page is
almost full with “actual” verses. Why then did the soferimz choose to
use 46 verses per page?

Case Total # of Verses # of Pages Verses per Page
1 5,856 122 48
2 5,852 133 44
3 5,850 130 45
4 5,848 136 43

We suggest that 46 was chosen precisely because it has the
property first mentioned in Section (9), that the middle number of
words, letters and verses is at the top of three successive pages.” By
maneuvering the verse that contained the middle letter in a S”T
divided by letters, and the verse that contained the middle word in a
S”T divided by words to fall in the first verse in consecutive pages of
a S”’T, the knowledge of the positions of the middle letter and middle
word was preserved in the event that anyone would want to design a

While the number of letters per word is almost the same for all
Chumashim, the number of words per 46-verses page varies greatly by
Chumash, with Devarim having 17.4% more words per page than
Bamidbar. Thus the 129 written pages for a Sefer Torah designed to have
620 words per page will be more similar than the 128 written pages for
a S”T designed to have 46 verses per page. Whether it is the height,
width or a combination of both that will be manipulated to
accommodate the disparity in words, the fact is that the pages will be
different. This in turn will affect the circumference of the S”T and the
number of blank pages needed to enwrap it.

73 The vav of gachon and w17 W17 are within 5 words from the start of the

page.
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Sefer Torah based on either letters or words. We note Maseches Soferin
9:2 suggests that the »av of gachon be large because it is the middle
letter and to put W7 WI7 on separate lines because they are the
central words. Maseches Soferim thus felt it necessary to do something
to highlight these letters and words even though they are the middle
letter or words only in a specially designed S”T. Note that neither the
need to enlarge the sav nor to separate W7 WIT is mentioned in
Maseches Sefer Torah. We suggest it is precisely because Maseches Sefer
Torah was written much earlier and used the 46-verse-per-page S”T.
As such, both the vav of gachon and W7 W7 appeared on the top of a
page and did not require any further highlighting.

12. Conclusion

The scenarios we have outlined in this paper concerning the physical
evolution in the 87T, we feel, are well motivated and address many
issues and Gemaras that have never been fully explained or linked. In
the process we have also demonstrated that the symmetry we are
stressing exists only if our current Torah is almost exactly the one the
original soferim had. Thus, rather than this Gemara challenging our
current Masorah, it in fact validates it. We have also addressed almost
all of the questions we originally asked, with the exception of the
Zohar’s claim of 600,000 letters. Suffice it to say without detail that
this too can be explained in terms of the design of a S”T that has an
equal number of spaces (i.e. letters and blanks) per page. The details
are no different from what we have already done for verses, letters
and words.

We note in closing that the words of the Gewara in Kiddushin
30a quoting from the results of the Soferim read almost like the
middle page of a three-page how-to booklet where the 1% and 3"
pages were lost and everyone is trying to determine the objective of
the entire 3-page booklet. In this vein, even if our conjectures as to
what the Soferim really wanted to accomplish are incorrect, we feel we
have identified some fascinating mathematical symmetries in their
calculations that cannot be ignored and opened up a new, more
mature way of looking at the Gemara that will ultimately succeed in
divining the soferins’s true objectives. R
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Appendix A

Letters in the Torah

Yud Yud Letter Total

Numberin Strokes Spaces Spelling Spelling

Torah RK RK RA RA

N 27,057 2 54,114 3 81,171
ul 16,344 2 32,688 3 49,032
b} 2,109 1 2,109 4 8,436
7 7,032 2 14,064 4 28,128
B 28,052 2 56,104 2 56,104
1 30,509 1 30,509 2 61,018
T 2,198 1 2,198 3 6,594
m 7,187 2 14,374 3 21,561
9] 1,802 3 5,406 2 3,604
’ 31,522 1 31,522 3 94,566
3 11,960 2 23,920 2 23,920
5 21,570 2 43,140 3 64,710
n 25,078 3 75,234 2 50,156
hi 14,107 1 14,107 3 42,321
0 1,833 2 3,666 3 5,499
v 11,244 2 22,488 3 33,732
b 4,805 3 14,415 2 9,610
X 4,052 2 8,104 3 12,156
P 4,694 2 9,388 3 14,082
a 18,109 2 36,218 3 54,327
v 15,592 3 46,776 3 46,776
n 17,949 2 35,898 2 35,898

304,805 576,442 803,401
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Appendix B

A Mathematical Analysis of the 9™ Chapter of Hilchos Sefer Torah
Thickness of Rambam’s Parchment

Rashash, Baba Basra 14b, discusses the difference in the circumference
of a one- and two-atgei-chaim S”T. This Appendix expands Rashash’s
analysis to calculate the thickness of Rambam’s parchment. This is
the one critical piece of information Rambam left out from his
presentation in the 9" chapter of Hilchos Sefer Torah on how he wrote
a S”T that had equal circumference and height. The analysis is
divided into several different cases, with each case building on the
results of the previous one.

Case 1—No Roller

Assume n identical pieces of parchment, 17p, of height h, width w,
and thickness t (see diagram below) that are stitched together along
the length of the pages and, without the use of an e#z chaim, are tightly
rolled from one end to the other with negligible space between
successive layers of parchment. The surface area at the top of the roll
is formed by the thickness and the width of the sheets (not length).

< % ->

If r is the radius of the cylinder formed by the rolled
parchments, the surface area of the top of the rolled parchment is:
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Surface Area =7 t1* = nwt

Solving for the radius of the circular top of the roll we get:

1) r nwt/x

and the Circumference of the roll and cylinder are given by

2 Circumference = 2\nwtr.

Case 2—One Roller”

If one end of the parchment is wrapped around a central cylindrical

Ftz Chaim that has a radius r

then the surface area on top of the

etz

Etz is © r. % and this area must be added to the area of the

etz >

parchment to arrive at the total surface area of the ST, i.e.:

b

_ 2 2
Surface Area =7t =nwt+nr,,

and (1) and (2) become:

74

We assume in this analysis that when the Gemara and Rambam prefer
that the Circumference of the S”T equal its height, it includes the
contribution of the Atzei Chaim to the circumference. Rambam’s own
language would seem to disagree, i.e.
MY Y29 PANn 9P 1R PTW 00T AWYTW TY ,0TR oD 7¥0) MU
L0 990 70 R LD0Y AR %P L2100 SWOW 3R MY 93 2mn v ,anwa
T00 AR AWYPW TV ,pTaR) MMV 7°0W1 ;A9 A9 PR L,IAR 772 10 Avmwn
L7037 DY 19°PRWw 01w DY 1INA TTIAY YA M XY 0100 Jww
with no mention of an e#g chaim. However, Rambam here is offering a
suggestion that is to be used only for approximation purposes. As we
will show later, Rambam’s afzei chaim were considerably under an etgba
in radius and contributed little to the actual surface area of the S”T.
Thus, preliminary calculations could be done that completely ignored
the afzei chaim. In the final analysis, however, it is the outside
appearance of symmetry when the cover is on the ST that gives the
Sefer an esthetically pleasing look. If the circumference of the rollers
was not meant to be included in this final measure, then what exactly is
the significance of the symmetry that makes it so desirable?
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1) r = Vowt/m)+ 1,2
@) Circumference = 2n(N(awt/n)+ r,.%)
Case 3—Two Rollers

Case 2 represents the early ST when only a single roller was used
(figure (a) below). Rambam’s S”T was rolled toward the center
around two arzei chaim (figure (b)). Since the 2 smaller circles are
identical” we can use equations 17 and 2’ to calculate the radius, r,, of
each of the circles. In this situation the number of pages is n/2, i.e.
one half of the actual number of columns in the ST, since half of

the Seferis on the left ez”® and the other half is on the right ezz.

(@)

(b)

7> At any point in time the ST can have more pages on one side than on

the other. However, our objective is to measure the circumference of
the ST at its maximum when covered. This is achieved when the ST
is rolled to its center.

This very slightly overstates the situation, since the parchment that
bridges the space between the 2 circles contains a small amount of
surface area that is not being included in our calculations.

76
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Once r, has been determined, the Circumference’ of figure b

can be determined. To completely enwrap b, it is necessary to
encompass the left side of the left circle, the right side of the right
circle, the line segment that joins the 2 circles on top and a similar
distance that spans the distance between the 2 circles on bottom.
Thus

)

Circumference of (b) = .5*2n r, +.5*2m 1, + 4r,

=Qr+4)r,

Since the Circumference of Rambam’s Torah is 24 efzbaos,

)

r = 24/(2n + 4)

S

Putting (4) together with (1°) yields:

Vosawt/m+ 2 = 12/ + 2)

and solving for t gives:

®)

t = n((12/(x+2)*- r.))/.5nw

etz

For Rambam’s S”T: n=226, w=6 efzbaos, and t,,, = .48 etzbaos,”

77

78

Circumference here means how long a string would have to be to
completely encircle the S”T, as Rambam describes at the end of halacha
3.
The size of Rambam’s r.;, is determined as follows:
DY 27 DY MYIXR VIR ,1OTA AT AT $3 2M--IR °NANdW 77N 190 v
WM DAR AT A7 222w PORWH PUIY SNWARK W TIWR A7 5O amn IR
MIRA YWY A998 ;79077 99 TR ;AT QWY AW 2°NRA ,I907 93 YW PO 1)
A17°P2 ,MYIRR WY DN

Of Rambam’s 1,366 efzbaos length, 1,360 come from the 224 pages that
were 6 efzbaos wide plus the 2 pages that were 8 efgbaos wide. The
remaining 6 efzbaos:

191021 907 N ANAW 9N AW MANT MYAIR WWn 19X R
i.e. 3 efzbaos of parchment wraps around the ez chaim on the right and
another 3 efgbaos wraps around the efz chaim on the left (see also last
phrase in:
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and the thickness of Rambam’s S”T was thus .024 efzbaos.” Since
there are 4 efgbaos in a 1DV, and a fefach is between 3.3 inches (R’
Chayim Na’eh) and 4.2 inches (Chazon Ish), then an efzba is between
.825 and 1.05 inches. Thus in terms of inches Rambam’s parchment
was between .02 and .025 inches thick.

H”M Chapter 9, footnote 4 writes:

DMK KDY PRI MM 902 2NANaw 77N 7902 SNYWY CIR IR
2129 RYRIPW 9902 PR 2V RITW 777 203 W 00 SnORT)

i.e. he was unable to duplicate Rambam’s results because his ST
parchment was thinner. This explains why it is so difficult now to
reproduce Rambam’s results. For example, the thickness of
parchment used in today’s ST is about .012 inches or less. Using this
thickness in equation 3, and holding all other values the same as
those that Rambam used, yields a Circumference of approximately
18.9 efzbaos, i.e 5.1 erzbaos (21.2%) smaller than Rambam’s.* Thus

W ,AT2 A7 PAY ;NWIAIR WO ,T9UA91 SNIWATR VAR 70071 10N W 200
-=77%50 721 NAR YIXR 2M7 ,79102) AV 9O NPNa MW IR 7200 .NWAK
T MIYARR W 1913 7907 932 AT AT 93 P2 T Y00 190 NWD RN

Y 37 970 ,199021 19077 NP°NNa YA
(Note: H”M says that the 20 word in halacha 11 should be 4, not 6
etzbaos. This would change the radius of the ez but not alter the
remaining numbers very much). If the circumference of an ez is 3
etzbaos then its radius must be 3/27.

7 'This is an upper bound on the thickness of Rambam’s parchment, since
there are other sources of surface area that we have not included. As
stated in halacha 2 (previous footnote), each parchment section has an
extra efgba at each end to allow the parchment sections to be sewn
together. There are between 3 and 8 columns of writing in each
parchment section (balacha 12), and Rambam’s S”T had 226 columns.
Thus, his S”T had at least 27 parchment sections and at least an
additional 54 efzbaos of thickness. Finally, the end efgba of each
parchment section sewn together protrudes slightly and does not allow
an airtight rolling of the parchment. This too would increase the overall
circumference of the S”T.

80 Expanding the size of the afze/ chaim could also materially affect the
circumference. We note that Aruch Hashulchan in Hilchos Sefer Torah does
not mention the size of the arzes chain.
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anyone trying to replicate Rambam’s ST without having similar
parchment thickness will not succeed in equalizing circumference and
height. Alternatively, using the formulae we have developed one can
map out on paper a circumference-height equality by judiciously
choosing the relevant variables.





