Material Reconstruction of 4Q415
I suggest propose a reconstruction of 4Q415 according to the principles of the ‘Stegemann method.’. In the followingwhat follows, I will describe the assumptions on which the reconstruction is based and its principles.
1 	Wad of Ffragments 1, 2, 6, 9, 10, 11
[bookmark: _GoBack]Elgvin was the first to note the recurrent pattern among the fragments of 4Q415.[footnoteRef:1] In his dissertation, Elgvin points to the similar shape of fragments 4Q415 9 and 4Q415 11,, and he suggests, on account of this, that they were once wadded. In Addition, hHe also proposes,d with less certainty, that fragment 4Q415 2 was also wadded with fragments 11 and 9 as well. On the basis of the fragment’s shape, According to its shape, Elgvin assumed suggested that it was located on the outside of the wad, therefore preceding fragment 9.	Comment by Author: In the footnote you need to add the page number on which the note appears, since the reference to 26-27 is to the body of the text. [1:  Elgvin, An Analysis of 4QInstruction. Ph.D. dissertation: Hebrew University of Jerusalem, 1997, 26–27 and XXX, n. 51.] 

I believe Elgvin’s assessment was rightcorrect, and I wish to expand upon his proposal. According to my analysis, fragments 1, 2 ,6 ,9 ,10 and 11 were once wadded in the rolled scroll, and these fragments can be divided into a top group and a bottom groups. Each group was originally wadded, and joins can be drawn between the groups.	Comment by Author: Consider replacing ‘drawn’ with ‘identified’
1.1 Top Group
[image: ][image: ]The top group includes fragments 1, 6 and 10. These fragments each contain between two and seven consist between 2-7 lines of text, and as well as a right or a middle margin. A common round shape at the right-hand sideon the right edge of each the fragmentsfragment is used identified as the key point of similarity between them fragments. 
[image: ]




Fig. 1: Colored bBorder Mmasks of fFrags. 1 (blue), 6 (purple) and 10 (red)
[image: ]




Fig. 2: Wad of fFrags. 1, 6 and 10 and Ccorresponding Ppattern of Ddamage
1.2 Bottom Group
[image: ][image: ]The bottom group includes is made up of fragments 11, 2 and 9. These fragments are relatively large (6.5-11.8  cm long; 6.5-8  cm wide) and consist each contains between nine and twelve between 9-12 lines of text. All three fragments consist ofcontain side or middle margins. Fragments 2 and 11 consist ofcontain bottom margins as well. A common protrusion shape on the left-hand  side functions as the key point of similarity between these fragments. 
[image: ]



		




Fig. 3: Colored bBorder Mmasks of Ffrags. 2 (brown), 9 (green) and 11 (yellow)
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Fig. 4: Frags. 2, 9 and 11 and cCorresponding Ppoint of Ddamage
[image: ]1.3 Common Damage Point in the Top and Bottom Group









Fig. 5: Frags. 6, 9 and 11 and cCorresponding Ppoint of Ddamage
1.4 New Joins[footnoteRef:2] [2:  Gayer.] 

4Q415 1 and 4Q415 2	Comment by Author: You ought to add text here explaining.

4Q415 9 and 4Q415 10
1.5 Placing the Fragments According to Corresponding Points of Damage	Comment by Author: Consider replacing ‘Placing’ with ‘Aligning’
After identifying corresponding damage pattern and new joins, I arranged the wadded fragments ion the same horizontal order. The corresponding points of damage were used as anchors (fig. 6).
[image: ]
Fig. 6: Placing fFrags. 1, 2, 6, 9, 10, and 11 Aaccording to Ccorresponding Ppoints of Ddamage
2	Number of Sheets
The horizontal lines whose traces can be seen at in 4Q415 9 and at 4Q415 11, indicates that 4Q415 was ruled, as like almost all Qumran and Masada texts written on leather.[footnoteRef:3] This ruling is done performed in each sheet separately, and it extends across all the columns in the sheet. Therefore, the space between the lines in fragments that belong to the same sheet should be similar.[footnoteRef:4] According to thatOn the basis of this consideration, I divided the fragments of the wad into three sheets: 	Comment by Author: Or perhaps simply: “This ruling appears” [3:  Tov 2004, 53–54. ]  [4:  Steudel 1998, 527. ] 

1) 4Q415 1,2,6
2) 4Q415 9
3) 4Q415 11
[image: ]
Fig. 7: Ruling of 4Q415 fFrags. 1, 2, 6, 9 and 11[footnoteRef:5] [5:  Note the inconsistency between the lines of 4Q415 9 and 4Q415 11, and the consistency between the lines of 4Q415 1 and 4Q415 6. The end of lines 5 and 6 in frag. 6 ('שק' in line 5 and 'למ' in line 6) deviate from the line, apparently due to the material of the fragment. As we can see in PAM 41.459 and PAM 41.860, these words are written on a little fragment that was joined to frag. 6. ] 

3	Column’s Width
3.1 Approximate Column’s Width Based on the Text of 4Q414
4Q415 is an opisthograph scroll: the verso of all 32 fragments of 4Q415 preserves text from 4Q414 – 4QRitual of Purification. Two features of this opisthograph provide information which enablesenabling us to estimate the width of some of columns in the scroll:. 
1) Generally, 4Q415 and 4Q414 have the same height and width of columns, and the same space between columns.[footnoteRef:6] The column and margin measurements of the two sides overlap, that is, the line marking a column on the recto will also marks a column border on the verso, albeit in an upside-down manner.	Comment by Author: Literally upside-down? If not, change to ‘inverted’ [6:  Section 6 is an exception. Although it preserves right margins in the recto and in the verso, the column width in 4Q415 is one centimeter longer than that in 4Q414. See the discussion below.] 

2) The text of 4Q414 includes the repetitive formula: 'וברך וענה ואמר ברוך אתה אל ישראל'. This formula introduces the prayer that the an impure man says recites as a part of the purification process. When the formula appears in the text of 4Q414, it is crucial to the estimation of the column’s width, since albeit although the line is interrupted, we can reconstruct the missing text. 
The formula 'וברך וענה ואמר ברוך אתה אל ישראל' appears in the verso of fragments 2 (4Q414, cols. 2 i and 2 ii), 6 (4Q414 11 ii) and 11 (4Q414 13). In 4Q414 2  i, the formula does no’t enable us to estimate the width of the column, since there is still missing text after the formula and before the next words in the fragment. However, in 4Q414 2 ii, 4Q414 11 and 4Q414 13, the formula fragments enable us to estimate the width of the column.	Comment by Author: Spacing was inconsistent – 2i / 2 ii. I have rendered consistent throughout.
4Q414 2 ii
Overlap: 4Q512 42–44 
[image: ]Qimron reads presents the following reading of in lines 5-6 the reading below, based on the purification rituals listed in 4QRitual of Purification, and on the formula 'וברך וענה ואמר ברוך אתה אל ישראל'.[footnoteRef:7] Lines 7-8 are combined with the text of 4Q512 42–44. Notice that line 5 is the only completed lineonly line 5 is complete. [7:  The words 'וכסה את בגדיו וברך' are mentioned in 4Q512 11 l. 2. (The letter samech in the word 'וכסה' is absent in fig. 8, because it was not preserved in the script of 4Q414). See also 4Q512 1–6 l. 5; 4Q512 54 l. 2–3. ] 


Fig. 8: 4Q414 2 ii
Measurement ofing this column, according to the restored text of line 5 and using the script of 4Q414, indicates that the width of this column is 9.2 cm. 
4Q414 11 ii
4Q414 ii line 2 preserves the conjunction 'וברך ע'. Eshel reads: 'וברך ענה ואמר ברוך אתה אל'.[footnoteRef:8] Qimron reads:'וברך על עמדו וענה ואמר ברוך אתה אל' . This is based on a  due to a grammatical consideration: the use of the qatal verbal form in perfect (ענה) does notn’t exist in the Hebrew of the Dead Sea Scrolls.[footnoteRef:9]. I adopt Qimron’s reading herehere the Qimron’s reading.[footnoteRef:10] [8:  DJD 35, 145.]  [9:  Qimron 2018, **. The conjunction 'על עמדו' appears in 4Q414 13 l. 8. ]  [10:   In a private conversation, Eshel also told me that, on second thought, Qimron’s reading is preferable. ] 

[image: ]The figure below displays shows 4Q414 11 ii with the restored text. The column width’s column according to this reconstruction is 8.5  cm. As we can see by lining up from the displaying of the verso (4Q414 11) and the recto (4Q415 6) one under the other as in figure 8, the column in 4Q415 is wider than that in 4Q414 in by 0.7  cm. Therefore, I estimated the column’s width to be 9.2  cm.






Fig. 9: 4Q414 11 ii (verso) and 4Q415 6 (recto)
4Q414 13
The formula 'וברך וענה ואמר ברוך אתה אל ישראל' appears twice in 4Q414 13 (lines 6 and 8), allowing to for a good estimation of line width estimation. The column width, based on the ’s column in light of the text completion in lines 6 and 8, is 10.1  cm.  The combined text of 4Q415 11 in the recto fits well with this estimation (fig. 11).[footnoteRef:11]  [11:   Readings and reconstruction of the combined text of 4Q415 11 are according to Ben-Dov, Gayer and Ratzon, Material and Digital Reconstruction of Fragmentary Scrolls, forthcoming. ] 

[image: ][image: ]

                  Fig. 10: 4Q414 13 (verso)				Fig. 11: 4Q415 11 (recto)

	Fragment in 4Q414
	Fragment in 4Q415
	Column’s Width

	2
	2
	9.2 cm

	11
	6
	9.2 cm

	13
	11
	10.1 cm



Table 1: Approximate cColumn’s Wwidth in 4Q415 Bbased on the Ttext of 4Q414

3.2 Approximate Column’s Width Based on the Reconstruction of 4Q418a
The overlaps between 4Q415 11/ 4Q418a 15+13, and 4Q415 6/ 4Q418a 7, and as well as the material reconstruction of 4Q418a made by Ben-Dov, Gayer and Ratzon, lead to two conclusions:[footnoteRef:12]   [12:  See n. 7. ] 

1) 4Q415 11 precedes 4Q415 6 in the original scroll.
2) We can estimate the amount of missing text between the two fragments: In 4Q418a, there is a distance of 4.38 cm from the end of the combined text of 4Q415 11/ 4Q418 167a+167b/ 4Q418a 15+13 to the end of the line. In addition, there are 25 lines of 12.8 cm, and an additional more 8.55 cm in line 33 until the beginning of the combined text of 4Q415/ 4Q418a (fig. 12).
In total: 4.38 + 25* 12.8 + 8.55 = 332.9 cm 
In order to estimate the distance between 4Q415 11 and 4Q415 6 in the layout of 4Q415, we must know first know the number of lines in the scroll. Unfortunately, this number is unknown, since the tallest fragment preserves only thirteen lines of the column (4Q415 11).[footnoteRef:13] I suggest postulate that in the original scroll contained were 28 lines, as in 4Q417 and 4Q418.[footnoteRef:14] Although my suggestion may not be substantiated through on the basis of material evidence, it can be tested by will be tested when I applyapplying the ‘Stegemann method’ to a 28-lines scroll.  [13:  DJD 34, 42, 57–58; cf. Tigchelaar 2001, 37. ]  [14:  Tigchelaar 1998 (4Q418). The hypothesis of a 28-line scroll corresponds to the speculation that the sheets of 4Q415 once belonged to 4Q418, based on the similarity of the scripts in 4Q415 and 4Q418. ] 

[image: ]
Fig 12: Column XV in 4Q418a
If 4Q415 is indeed a 28-lines scroll, the first line of 4Q415 6 is the fourteenth line of the column. Hence, there are 13 lines of text in this column that precede the text of 4Q415 6. Now we can calculate the width of the previous column:
		332.9 cm (the amount of the missing text calculated from 4Q418a)
		13*9.2 cm (13 lines of whose width is 9.2 cm before frag. 6 in 4Q415)
		4.1 cm (the distance frombetween the end of 4Q415 11 l. 13 to the end of the line)
		209.2 cm
There are 209.2 cm of text in the column that follows 4Q415 11. If we divide this number by 28 , (the preassumed number of lines in the scroll),, we get the width of the column: 7.47 cm. 	
	4	Order of the Fragments in the Reconstructed Scroll
Some Cconsiderations regarding the order of the wadded fragments in the reconstructed scroll should be mentioned::
1) As stated above, 4Q415 11 precedes 4Q415 6, and there is a column of  7.47 cm between them. Since fragments 4Q415 1 and 2 include two columns, it is impossible to place them between fragments 11 and 6. In addition, due to the different ruling of in fragments 6 and 11, the sheet of fragment 11 probably ends before the column of fragment 6. Therefore, there is presumably a seam between the column of fragment 11 and the empty column, or between the empty column and the column of fragment 6. The latter is impossible, because in the verso of 4Q415 6 we can observe the previous column (4Q414 11 i). Hence, the seam should be placed after the column of fragment 11.[footnoteRef:15]  [15:  The location of the seam is important for measuring of the distances between the wadded fragments, because the space between the columns is wider when there is a seam between them. 
] 

2) The column in 4Q415 1 i and 4Q415 2 i, may not be the same as of 4Q415 6 due to textual considerations. Therefore, it will be is the consecutive column subsequent to that of fragment 6. 
3) 4Q415 10 i belongs to the sheet of 4Q415 1,2 and 6. 4Q415 9 begins the subsequent sheet. 
	45 	Stegemann Method
Assembling all the data presented above in a digital canvas simulating the unrolled scroll, enables the reconstruction of the scroll according to the principles of the ‘Stegemann method.’ (fig. 13). By measuring the distances between the corresponding points of damage, we can estimate the way the scroll was rolled up (from the end of the text towards the beginning, and vice versa), and the amount of increase or decrease from one layer to the next. 
In the followingwhat follows, I will apply the ‘Stegemann method’ based on the estimated position of the fragments in the scroll before its crumbling, the distance between them, and the width of the lines as I calculated above. 

45.1 The Distance between Points A/B and D/E in tThe Canvas
1) The distance between points A/B and D/E depends on the width of column 4, which is unknown. I will represent it in with the variable x. Hence the distance between the points is:
A/B
		x (the width of column 4)	 –  

1.1 (the distance between the beginning of the column and point A)+

10.9 (the distance between the end of column 4 and point bB)
x + 9.8
D/E
		x+

	3.206 (the distance between point D and the beginning of column 4)+

	27.363 (the distance between the end of column 4 and point E)
		x + 30.569
2) According to the placementing of the fragments in the digital canvas and the division of the columns, there seems to have been be a layer that was not preserved between points A and B, and as well as three layers that were not preserved between points D and E. These layers are represented by rectangles in figure 13. 
3) I have assumed that the scroll was rolled up in the correct direction, with the beginning of the text on the outside. 
4) I have represented the distance between points A/D and the next layer (that which was not preserved) as a1, the distance between this layer to and point B as a2, and so on. The amount of increase from one layer to the next was is represented withas the variable d. 
5) The distance between the points A and B was is represented as the variable m, and the distance between the points D and E was is represented as with the variable n.
6)  Now we can present the following equations:
	m = a1 + a1 + d = 2a1 + d
	n = a1 + a2 + a3 + a4 = a1 + a1+d + a1 +2d + a1 +3d = 4a1 + 6d
According to the first equation, d = m – 2a1. We will put this into the second equation:
n = 4a1 + 6(m – 2a1)
n = –8a1 + 6m
a1 = (–n + 6m)/8
7) To find the distance between the fragments, I set variable values in for x (the width of column 4). The range of values range is between 7.5 (the narrowest column of the columns in question) and 10.4 (quite somewhat more than the wider column). For this purpose, I used Microsoft Excel software, that which gave me the results of the equations in Section 6 according to the different values given to variable x values. 	Comment by Author: Should this be ‘widest’?
8) Next, I calculated the position of 4Q415 9. I assumed that there were two layers in the rolled-up scroll between points A/C and D/F were two layers in the rolled-up scroll. These layers did notwere not preserved.[footnoteRef:16] According to the A and D values obtained in section 6, and considering the width of column 6 obtained from these values, the preferred option from among the values obtained in Excel, in light of the data currently available, is as follows:  [16:  Assuming there is only one layer that was not preserved between the points, 4Q415 10 i will be in the same columns as 4Q415 1 i and 4Q415 2 i. The column will be unacceptably narrow and inconsistent with the column width we calculated according to the overlap and the formula in 4Q414.] 

a1 = 8.764 cm
d = 0.6 cm
In fFigure 13 shows you can see the location of 4Q415 9 and 4Q415 10 according to theseis values.
9) The layer-to-layer distance, based on the circumference of the rolled-up scroll and the growth rate we calculated,, are is also maintained when considering the distances between points G, H, and I, that which were not used for the above calculations. These points are constitute an important criterion for assessing the correctness of the reconstruction. Indeed, measuring the distances between them according to the values of a1 and d (sec. 8), and according to the the width of the columns, indicates that all of the data are fully compatible. This reinforces the plausibility of the reconstruction.
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הכתצעב הכשאר                                                           
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