Topics in Perek Hatecheles
Daf Yomi, Menachos Perek 4

one hundred twenty five years ago. Since thens#tagch
Contents for the chilazon and the debate about renewing the

Techeiles Revisited Rabbi Berel Wein observance ofecheileshas been intensified until it now
. . . - . has achieved the status of discussion regardinctipah
Principles Regarding Tying Tzitzis with behavior and observance.
Techeiles- Collected Sources
Kala llan — Rabbi Dr. Ari Zivotofsky There have been various dates and reasons atttiboite
Dyeing Techeiles Dr. Baruch Sterman the demise ofecheilesn the Jewish world. In the ancient
world (and later in the world of Rome), the colak
purple and blue were reserved for royalty and thpeu
Techeiles Revisited classes. The Romans were especially jealous of thei
Rabbi Berel Wein governmental monopoly on producing dyes for theatoy
purple and blue. The Talmud records the arrestwof t
rabbis from Israel who were smugglitecheilesinto the
ewish community of Babylonia (Sanhedrin 12a). The
almud also records thatecheiles was brought to
Babylonia in the time of Rav Achai ¢500 CE (Menagtho
43a). There is no specific reference in the Talrtat
Jews were not able to obtain and wiemheiles Since the
final redaction of the Babylonian Talmud occurré&¥/ @

E, Rabbi Isaac Halevi Herzog, the late Chief Raifbi
srael, in his seminal work otecheilesassumes that the
techeilesmanufacturing factories in the Land of Israel
were destroyed during the time of the Moslem costjue
of the country in c638. In any event, the rangelaties
81dvanced for the disappearanceaesheilesin the Jewish
world extends from the late fifth century (Rabbi
Yehoshua Kutner in Yeshuat Malko, Orach Chaim,3):1-
to the fifteenth century with the fall of Constarple to
the Moslems in 1453 (mentioned by Rav Herzog as a

ossibility, though he personally rejects it.) Mgralom

aon (died 859), Rav Nachshon Gaon (died in 889%) Ra
Shmuel ben Chafni Gaon (died 1034), Rav Yitzchak
Alfasi (died 1103), Rambam (died 1204), and marhepbt
reat Geonim of Babylonia and Rishonim of Spain and
rance bemoan the disappearancdecheilesfrom the
ewish scene. From all of this it seems cleartétteiles
was no longer available by the time of the zenithhe
Moslem conquests in the Mediterranean basin and the
Balkans in the seventh century. Rabbi David benr@im
(Radvaz) of Cairo stated at the end of the fifteent
century thathilazonmay certainly yet exist in the waters
of the Mediterranean but that “we are unable tovdstr
it.” This situation remained in effect until thedeof the
nineteenth century.

One of the enduring mysteries of Jewish life follogvthe
exile of the Jews from the Land of Israel was th
disappearance of the observance of including agstf
techeilesin thetzitzis garment that Jews wor&echeiles
was known to be of a royal blue color while theesth
strings of thetzitzis were white in color. Not only did
Jews stop wearinggcheiles- they apparently even forgot
how it was once manufactured. The Talmud identifie
techeiles as being produced from the “blood” ofea s
creature calledchilazon And though the Talmud did
specify certain traits and identifying charactécist
belonging to thechilazon that description was never
specific enough for later generations of Jews t
unequivocally determine which sea creature wasaat f
the chilazon It was known that thechilazon was
harvested in abundance along the northern coasgteof
Land of Israel from south of present-day Haifa tst]
north of present-day Tyre in Lebanon (Shabbos 26
Though thetecheilesitself disappeared from Jewish life
as part of the damage of exile, the subjec¢eoheilesvas
discussed in the great halachic works of the apest as
the Jews did not forget Zion and Jerusalem, the
subconscious memory of past glory and spirituaj
greatness keptecheilesalive in their memory if not in
actual practice.

There are a number of basic questions that rectirgy
in order for any determination of the possibilitf o
actually observingtecheilesin our time to occur. The
three main questions are: 1) When and whytdaheiles
disappear from the Jewish world? 2) Which sea uareat
is actually thechilazon and how can blue dye be
manufactured from it?; and 3) Even if ttieilazoncan be
positively identified andecheilesprocessed from it, is it
within our halachic power to revive a “lost” heth “lost” 4 t 4 traditi b
commandment, the tradition (mesorah) of which Has a whether a “lost' commandment and fradition can be
been lost? These questions, which have alwayseelxistrewved after centuries of absence — there enterethe

. . . R scene in 1889 Rabbi Gershon Henoch Leiner, the
and been discussed in halachic and rabbinic liuegat o . - !
began to move from the realm of purely intellectaat Radzyner Rebbe. Rabbi Leiner claimed thatdhitgazon

speculative to the arena of actual Jewish praciogut was a sqwdl and he actually prodyced thousandste s
tzitzis that included a blue string made from a dye

As for the remaining two questions regardiegheiles—
the identity of the sea creature calletiilazon and



obtained from that squid, which he believed wasand on that basis some feel that it is obligateryvear
techeiles. He defended his contentions in a masksree- techeilesn our very time.

volume work of Torah scholarship entitl&funei Tmunei

Chol, Psil Techeiles and Ein Hatecheiles However, There is a statement in the Midrash (Midrash Tardaum
Rabbi Herzog in his 1913 dissertation already pdabat (Shelach 28); Bamidbar Rabba (17:5).) tteatheileswas
Rabbi Leiner's squid was not thehilazon Rather, he “nignaz” — “put-away/hidden.” There are those that
advanced the theory that tbhilazonwas a snailMurex maintain that this statement also precludes the afse
trunculus that had been discovered in Mediterraneatecheilesin our time. But it seems clear that this was not
waters by a French zoologist, Henri Lacaze Duthigrs the intention of Midrash, especially sintecheileswas
1857. However, Rabbi Herzog was disappointed by thstill in use after the time of the writing of thididrash.
fact that the dye obtained from this snail was fuip  Rabbonim such as Rabbi Yechiel Michal Tikutchinsky
color and not the blue indigo necessarytémheiles The have interpreted the Midrash as meaning teaheiles
problem that Rabbi Herzog raised was solved byaaoh became less and less common but not that it disapge
discovery of Otto Elsner of the Shenker InstituteTiel completely, nor was this Midrashic statement inezhtb
Aviv in the early 1980’s. He discovered that thguld prevent the use otecheiles amongst Jews of later
extracted from the gland of the snail, when expdsdtie generations. There is no unanimity in current raicbi
air turns purple in color. However, during the dyei opinion regarding this question of the reintrodostiof
process, when it is exposed to direct sunlightiihg into  techeilesinto Jewish life and practice, though as an
a brilliant indigo blue. The many thousands of Jevi® empiric observation the use a@écheilescontinues to
wear techeilestoday in theirtzitzis obtain theirtecheiles spread widely throughout the Jewish people. Onegthd
strings from the dye of thislurex trunculussnail (except certain,techeileshas become a living issue and has left
of course for the Radzyner Chasidim who follow theithe exclusivity of the study hall and entered it
Rebbe’s opinion that a squid was tblilazon) There everyday life of tens of thousands of Jews the avovler.
seems to be little doubt today that the sndiirex

trunculus is indeed the long-lost elusiehilazon Principles Regarding Tying

Tzitzis with Techeiles

The question of revivingecheilesuse has been hotly Collected Sources

debated in rabbinic circles for over a century. Iitab
Yosef Dov Soloveitchik, the’ rabt_n in Slutzk and_sEkrur_l Although the method for tying whitezitzis is fairly
the middle and late 1800's, discussed Rabbi Lesner . o o .

: ; . . ., Standardized, the situation regardimgzis with techeiles
techeilesand rejected it. Unfortunately, the Beis Halevi's . .

i Is the subject of widespreadachlokes There are many

actual responsa was lost and two versions of hhss ects dealt with by trgemaraandRishonim
reckoning have come down to us. The Radzyner Rebbe,p y '
quoting the Brisker Rav in order to answer his otija,
presents Rav Soleveitchik's contention that sinleis t Number of strings on each corner
squid was well known to the rabbis of all the ages,
they did not regard it as being thkilazon this in effect
constitutes a negative tradition regarding equating
squid with thechilazon However, if thechilazon was
instead found to be a newly discovered sea credate
was unknown to the rabbis throughout the centuttes,
lack of rabbinic tradition would not necessarilgglialify
the techeilesproduced from this recently discovered se®atio of white to techeiles strings
creature; assuming, of course, that the prospective
chilazon and techeilesmet the criteria set forth in the
Talmud. Within the Brisk family, though, a diffetelme
of reasoning is attributed to the Beis Halevi. Tiotgim
that the Brisker Rav required a positive tradition
regarding the identification of thehilazon and once that
line of mesorawas broken, the halachic determination of
the chilazonand wearingecheilesderived from it would
have to wait for Messianic times (see Rav Yosef Dov
Soloveitchik, the Beis Halevi's great grandsonShiurim
L'zecher Abba Mari Z’l vol. 1, p. 228). Clearly, ith
discrepancy regarding the Beis Halevi's positiors ha
ramifications regardintecheilesobtained from thélurex
trunculus since the recent discovery of the existence ofHow many strings are placed? Not less than three
this snail and the even more recent discovery of tm  strings according to Beis Hillel. Beis Shammai say:
obtain blue indigo dye from its gland, would befwignt ~ Four strings of techeiles and four strings of whied
in terms of the first position attributed to theidker Rav,  the halacha is according to Beis Shammai.

The Rabbis taught, How many strings does one place
[on each corner]? Beis Shammai say four and Beis
Hillel say three... Menachos 41b

How many strings must one place? Not less tharethre
- this is the opinion of Beis Hillel. Beis Shammay:
Three [strings] of [white] wool and a fourth of
techeiles. And the halacha is according to Beis
Shammai. ifreSShelach (115)



Sifre Ki Tetzei (234)

*Note: The Vilna Gaon claims that the correct versi
of this Sifre is/ ! -
“With three strings of white and a fourth of tedesi”
This change would harmonize the two quotes from the
Sifre.
"#E%NP &% #%S$ ()**$%$+ ,-)+),+. Rigonim
%$/&%()+ '#$ %&"), ,* 0#)'$ ', 123% .'%)+/.

Rambam ( ) 4&2* * +$ %)+ O#HS+

We learned in the Mishna, When one begins, he bewin
white - “[the fringe of each corner,” the same kind as the
corner [i.e. The same color as the garment]; And wbee
concludes, he concludes with white - one always asae
holiness and never decreases.

Menachos 39a

There is an argument as to the explanation ofghssage:

Rav Amram Gaon (FFHFFG ! ) #,2(. '#&'
#$ *)%Lhulya). 04)'$ '#$ +$B' )techeiles&+( ., ,+

*2(3( 1$5,6%. +3 * #$ P)/# .'%)+/. ). techeiles
"#$ 7&61&6 3+($%.'&+(. ‘#Pposuk)+ Bemidbar)+
'#$ *,22,0)+/ 68&++$% 9 8

put upon the fringe of each cornér white)
one thread of blueOnly the windings () around
the white core& ) must beecheiles

Raavad ( ) and the Aruch ( :

) ;&$(,+'#$ Sifre)+Shelach#,2( '#&' ,+$ *322
%)+ O#S$+ *2($( ) 1$5,6$. '0, ,* #$ $)/# 63 .
1$techeiles

Rashi ! and Tosfos
1"0, *322 .'"%)+/. *,3% ,* '#$ $)/#

&2'$%+&")+/ 0#)'$ &techeiles*,% .$@$+ , % '#)%'$$+
chulyos "#3$.$ chulyos,* &2'$%+&")+/ 5,2,%. &%$ '$%63$(
I'sayrugin
"#$ Rambam #,2(. '#&' '#$ *)%.'
'0)." * '#$ *)%.' chulya &+( '#$ 2&.' '0)." ,* '#$ 2&.'
chulya&%$ 0#)'$ &+( &22 '#3$ ,'#$% '0).tekHles
"#$ Raavad | #,2(. '#&' '#%
'0).". ,* $&5# chulya &2'$%+&'$ 1$'0$$+ 0#)'$ &+(
techeiles

The Knots

&%% Kesher Elyon

techeiles
Rabbah says, this implies that the upper most Isiot

Issues regarding the windings ( krichos ) required from the Torah. maehos 39a
Chulyos Rashi ( ) brings down two possibilities
. regarding the placement of the uppermost knot.
8 8 Closest to the garment, in order to connect thagdrio the
8 garment
8 At the end of all the twists, which adds stability the

windings
And what is the measurement of a chulya (link)? Wepg ple or single knots
learned in a Braisa, Rebbe says so that you cam win . . L op ¥ ‘
once, then again, and a third time. We learned in a #3%$ ). &+ &%/363+" &. ", "#$ +&'3%$ * #$ 7 HS$

Braisa, One who minimizes should not have less thariZitzis "#$ =$,+)6 FFH | #,2( '#&' & 2+
seven, and one who maximizes should not excee + 13 ,+$ .%)+/ '3573( 3+($% )" $2* 7&11$+3"&6

thirteen. One who minimizes should not have less th ! 5,6-&%8. I#$-?+6I' : 0 t2|t02|s', ’)J; )t % .
seven - this is analogous to the seven heavenspraad Eg‘g(yfg)iﬁshaggiﬁt% #Gigf &f$$2 4’253,2 f’$) &6%2%2f>?+'
who maximizes should not exceed thirteen - this iﬁ _)’+/ +$ _-%)+/ 8% ,3+( '#$ %S$. 0#$%$&f -#$(35%&)
analogous to the seven heavens and six spacesdnetwe#:’z(_ He' 820 'HS "(y(',)+/_ &%$ 3.$( 1> 2,,-)+/9%6,3%,3+(
them. Menachos 39a #$ ,'#$% *,3%

<55,%()+/ ', '#$ =$6&%& O0#$+ >)Hzitzis #$%$ ). & Knots on each chulya

5,+5%-' ,* chulyos 2)'$%&22> 2)+?. ,.% @$%'$1%& "#$%$ ). &+

&9%/36%+' &. ', O#&' '#$ +3615%. .$@$+ &+( '#)P6$$5%

A, Rishonim$B-2&)+ '#&' '#$.$ +361$%. %$*$% ', '#$

&6,3+' * chulyos $&5# ,* O#)5# ). 6&($ 3- ,* '#%$$ Ravah says, this implies that one must tie a kitet a
'0).". & 7$11$ .'&'$. C,6$ Rishonim$B-2&)+ '#&' $&5# each and every chulya. enisichos 38b
chulya 5&+ #&@$ 1$'0$$+ .$@$+ &+( #)%'$$+ '0).". itk Knots

'#$> $B-2&)+ 7$11$D. '#%$$ '0).". &. %$*S%B-!, HE
+361%$% ,techeiles0).'. )+ $&5#chulya &+( '#$ +361$%
S@%$+ )+523(%. 1,'# '#S O#)'$ &+( técheiles ,% '#&'
7$11% ). '&2?)+ &1,3' '‘#$ &1.,23'$ 6)+)636 %$ER)%S
*32%)22 '#flitzva bedieveddeoraysa 13' '#$ 13."' 6$'#,(
lechatchila derabanan.#,32( #&@$ 1$'0$$+ .$@$+ &+(
'#)%'$$+ '0).".

[The word] tzitzis is numerically equivalent to 60
strings and 5 knots adds up to 613.

Tanchuma, & 12

Color of twists The length of the windings and the strings

8



Rav Huna said in the name of Rav Sheshes in the nam

of Rav Yirmiyah bar Abba in the name of Rav: The
most ornate techeiles ought be a third windings] an
two thirds hanging threads. Menachos 39a

Various opinions regarding the krichos for tzitzis
with techeiles

Disclaimer! Very few Poskim define their shittah in

M

complete detail. Often they discuss one issue (for

example, alternating the colors of tbleulyog, but leave

another (e.g. the type of knot) unexplained. In the

following list of shittos some details are the result of
speculation in order to determine a complete prakti
method of tying.

The principles discussed above are applied diffgrdry
the Poskim The numbers correspond to the
accompanying picture. The following is an (incontg)e
list:

H Rav Amram Gaon .$@$%$+ ,% '#)%'$$+
chulyos&2'$%+&")+/ 0#)'$ '#$echeiles
< 24, & '#$ 1$)++H)+H &+( &' '#P $+(
&55,%()+/ ', '‘#8Baal Haitur & ?+,' &*'$%
$&5# chulya "#$.$ 2+, &%$ +,

(,312$ 13" %&HSY% #$ 0)+()+ %)+ '352$( 3+(%86

).$2* <55,%()+/ ', '‘#$Shaalos U’'tshuvos Binyamin
Zeev'#$ ?2+,". &%$ (,312% ?+,'.

"#$ Raavad &55,%()+/ ', Rav Natronai

Gaon *)@$ ?+,'. ;$'0$$+ $&5# 2+

S$@$+ ', WSS+ '0).. 0)# #$ '0)."
&2'$%+&")+/ 0#)'$ ‘#¥acheiles ;$'0$$+

#$ .$5,+( &+( 'H)%( 2+, 'H#$ &6,3+ *

'0).. ).+, ($9)+)'$ 13' 6,." -%,1&12>

)22 &2'$%+&'$ 1$'0BBheiless+( 0#)'$

F Tosfos *)%.' & (,312% ?+," '#$+ ,+8hulya,* 0#)'$ v

&+( +$ * techeiles'#$+ & .$5,+( (,312% 7+, &/&)+
0#)'$ '#$+techeiles&+( & ?+," '#$+ &/I&)+ 0#)'$ &+(
techeiles'#$+ & ?+,' &+( *)+).#)+/ 0)# ,+$ 0#)'$
chulya&+( & (,312$ ?+," "#). #&. .$@%Fhulyos&+(
H@$ 7+,

L "#$ Chinuch '#)%'$$ehulyos &2'$%+&)+ O#)'S &+(

1 2 3 4 5

techeiles ().'%)13'$( 1$'0$$+ *)@$ (,312% 27+,
B08$+ #$ *)%.' &+( .$5,+( 7+, '#%$Bhulyos
0#)'$ techeiles 0#)'$ <*$% '#$ .$5,+( 2+
&+,'#%3% '#%$BBulyos techeiles 0#)'$ techeiles
<*$0% '#$ '#)%( &+,'#3% '#%$$ O&iSeiles 0#)'$
&+( &*'$% '#$ *,3%'# *@Ulyos techeiles O#)'$
techeiles0#)'$

"#$ Vilna Gaon '#)%'$$€hulyos &2'$%+&")+/ 0#)'$
&+(techeiles().'%)13'$( 1$'0$$+ *)@$ (,312$ 2+,
$0$S+ H#E *)%. &+( .$5,+( 7+, *3%chulyos
0#)'$ techeiles 0#)'$ techeiles &+( '#$ .&6%
13088+ #$ .85, +(H)%( &+( '#)%(*,3%'H# 2+,
$'08$+ #S *3%'H &+( 2&.' ?+, ,+$¥chulya *
0#)'$

"#$ Rambam &22 '0).". &%tkcheiles

$B5$- '#$ ¥)%.' &+( 2&." C$@$+ ,% '#)%'$$+
chulyos&%$ )$( 0)'# & ?+," 1$'0$$+ $&5#

HE' 78S, HE6 ISHS% &+( .$-&%&'S

*00,6 $&5# ,'#$% "#emenites#&@$ & '%&()),+ $@B+
g)‘# o#)'$ tzitzis ,* ">)+/ $&5#chulya)+', & .-$5)&2
2+,

"#$ Rambam 0)'# (,312$ ?+,". &*$% $&SHhulyahP

Q+ '#$ $B&6-2$ #,0+ #3W$ #$ 2+, &W$ (,312%
2+, RS &2., 'H&' #$ %)+ #$%$ &%S$ &53,%6()+
'#$ ,-)+),+,* Tosafos

"#$ Rambam &55,%()+/ ', ‘#PRadzyner

#&. &22 '#3$'0).techeiles$B5$-' '#$ *)%.'

&+( 2&." "#$%$ &%$ *)@3% ?+,'. 1$'0$$+

HS )%, &+( HS $5,+( 2+, 'HS%S &%S$

S$@%+ '0).. 1$08$+ ‘#$ .$5,+( &+(

H)%( $)# '0).. 13083+ #$ '#)%( &+( *,3N'#
$23@%+ '0).. &+( 1$0$$+ '#$ *3%# &+( 2&.'
H)%'$$+ '0).. )6)28% ', '#$ 0&> 0$ ')F)'T).
0)#,3' '95#%3)23. URSH# 1%,3- * '#%$$ ). .$-&%6&'$( 1>
0)+()+/ '#$ techeiles&%,3+( &+( )+.)($ '#$6 ', #,2(
H56 ' /S'HEY%

<+,'H$% 3+($%.'&+()+ ,* HRambam P "#$ '#)%'$$+
chulyos &%$ )$( 0)# '‘#$ W$6S+)'$s ?2+,' &+( &%N$
().'%)13'$( 1$'0$$+ *)@% (,312% ?+,". X,8tulyos
1$'0$$+ $&5# * '#$ *)%.' *,3% ?+,". &+( effulya
1$'08$+ '#$ *,3%'# &+( 2&.' (,312%$ 2+,



Kala llan
Rabbi Dr. Ari Zivotofsky

The Gemara iéMenachog41b) states:

Y

The Rabbis taught in a Baraisa: With respect to a
garment that is made entirely tafcheiles threads

of all colors satisfy thézitzis obligation in it, with

the exception okala ilan.

Rashi explains the reason why thala ilan dye is
unacceptable:

Since it is similar tatecheilesand it may happen
that thetallis is passed to another person who
assumes all the strings are maddetheiles And
when he needs them for anothaltis, he will take
two strings from thistpllis] and put them on the
other one... and he will haJyala ilan with white

on the tzitzis thus makingkelaim without any
mitzvah

Kala ilan is a fraudulent dye which is visually
indistinguishable from the more expensteeheiles It is
therefore imperative to ensure that one not sulstala
ilan for techeileseither maliciously or by accident. As the
Gemara explains previousliMénachos40a), themitzvah
of placingtecheileson one’stallis overrides thdssur of
shaatnez and as such, one is obligated to petgheiles
(which by definition is of wool, c.f. Yevamos %bn a
tallis made of linen. This, of course, is true only whe
using authenti¢echeiles but if the wool strings are dyed
with the counterfeikala ilan, the prohibition ofshaatnez
would remain intact, hence tlgezeirahagainst any use

of kala ilan was instituted in order to avoid any possible

confusion. (c.f. !

Although the white (i.e. notecheile¥ strings of the
tzitziscan theoretically be made of any color, tfezeira

against usingala ilan (instead of white) is so severe that
Rav Moshe Feinstein felt that even if one had true

techeilesstrings that were afterwards dippedkila ilan
(to increase their luster), they would still be lghited.
(Ilggros MosheYoreh Deahvol. 2; 133)

Sincekala ilan was identical to the much more expensive
techeiles unscrupulous people might attempt to pawn off

strings dyed with it in place of genuiriecheiles The
Sifri (Bamidbar, 115) warns against this:
Y

ZQ &6 48.#$6 >,3% =,( 04, ',,? >,3 ,3' * #$
28+( * US>~ W& (,$. 2$&@)+ U/>- #&@$
(, O)'# '#). |-&%&#& * T)T).N T&#$% ,+$ #32

the two are visually identical,

+' &> Z;$#,2( Q -3' #$% (>$. &+( ?&2& )2&+
O#)5# &%$ )($+)5&2 ', '$5#%)2$. &+( 0#, 5&+ 6&7%
#). )+*,%6&'),+ -312)5[ ZQ &6 4&.#%$6 >,3%
=([ _+00#& Q (O( ', '#$ U/>-)&+. 0#,.$
6).($3(. 03%$ (+$ )+ -%)@&'$S &+( Q &(@$%").$(
'#$6 )+ -312)5
This idea is brought down in a number of additional
places including Bava Metziah (61b), Rashi on theuix
in Shema (Bamidbar 15;41), and Sheiltos D'rav Achai
Gaon Vaera 43. These sources show that the sityilari
betweerkala ilan andtecheileswas absolute, in that only
Hashemcan distinguish between them. Nevertheless, this
assertion is challenged by the Gemarilanachog42b):
I

I
I

The Rabbis taught in a BaraisBecheileshas no
means of examination, and therefore, it may be
bought only from an expert... Doetecheiles
actually have no means of examination? But Rav
Yitzchak the son of Rav Yehudah would test
[techeile} for authenticity. (BeGeSHeM is a
mnemonic for the items that he used in his test.)
He would bring alum, sap of fenugreek, and urine
that is forty days old, and he would soak [the
techeile$ in them from evening until morning. If
its color faded, [the thread] was deemed unfit, for
fading indicates that it ikala ilan, and if its color
did not fade, it was deemed fit, for this indicates
that it is genuine

The Rambam (Hilchos Tzitzis, 2;5) agrees that altfo
chemical tests can
distinguish betweekala ilan andtecheiles|t is generally
agreed that the tests recounted here are diffitmlt
understand and are therefore inconclusive (!

Y ).

Kala ilan and Isatis

The Aruch
defineskala ilan
as indigo (

! ) and the
Mosif adds
“Binyamin said:
That is its Greek
name, it is a
type of dye that
is similar to
techeiles’ The
Nemukay Yosef

(
8! ) also
identifies kala ilan with indigo and the color blue. The
Teshuvos HageoninFFF I
notes that in Arabic it is calledl (which is indigo).

- . |
Isatis tinctoria ’



Another dye mentioned bghazalas similar to techeiles, Subsequent investigation and deliberation regarding
and identified with the Arabimil is isatis ( ) Yadin’s find have raised serious doubts as to wdrethe
(Kaftor Vaferach ch. 48,Radvazin Teshuvah685, Rav bundle of wool was intended for use tagzis Professor
Bartenura on theMishnah in Kelaim 2; 5, Pachad Feliks also wonders why the fraudulent dye osténsib
Yitzchak vol. 4, p. 78 — see Rav Shlomo Teitelbaum imsed in place of the more expensive genuine cotardv

Lulaot Hatecheilespp. 235-240) incorporatetolaat shanj which was at least as costly as
techeiles Yadin also “proves” that the wool was used for
Although bothisatis tzitzisfrom the fact that it was tied with a linen coeshd
and kala ilan both that this was done deliberately sintatzis must be
denote indigo and are shaatnez This, of course, does not correspond to the
both  similar to Halacha as we know it Taking all this into
techeiles the terms consideration, the question of Yadin’s find andliitk to
are not used kala ilan and techeilesis still quite tenuous. (See Rav
interchangeably. Menachem Borshtien’s discussion of thisHatecheiles
(The Rambam Sifraiti, 1988, pp. 73-74 and the picture of theuatwool
(Hilchos Tsitsis 2; 1) found in the Cave of Letters on page 48 no. 8)
does seem to use
isatisin place ofkala The indecisive nature of this find notwithstandipgpple
ilan. Most probably continue to refer to Yadin’s find as categoricaidence
the two were of the discovery of ancietitziswith techeiles
associated with Indigofera_tinctoria Significantly, archaeological excavations have

uncovered tzitzit belonging to bar Kochba's

both produced the same dye (indigshtis referred to the soldiers. Only one of the eight strands was dyed

woad plant, lsatis tinctorig which is indigenous to the  techelet

temperate regions of northern Europe, while kadm il Moznaim$()"),+ U+/2).# '%&+.2&"),+ ,* '‘#$

corresponded to Indigofera tinctoria which was 7&61&6 Hilchos Tzitzis-&/$ HVV *,,'+,'$

cultivated in warmer climates (specifically Chinada This goes so far as to claim that Yadin fourdheiles

India) and yields much higher concentrations ofgnd  strings according to thshitta of the Rambam! Needless
to say, this assertion is unsubstantiated.

different plants which

Kala llan and archaeology

. . ) Kala llan as a basis for identifying true  techeiles
In 1961, Yigal Yadin excavated a cave near Ein Gedi

which served as Bar Kochba’'s command center. Yadifg|a ilan and techeilesare impossible to tell apart (at
found an archive of letters, documents and othiéfaels  |east with the naked eye), and so one should be tabl

the Great Rebellion against Rome. One of the finds  techeiles If one finds a candidate for theecheiles

“a bundle of _wool... wrapped in a piece of woollen producing chilazon the
mantle with o _ most  important  test
colored bands Origin of the term  kala ilan would be to see if the
and a linen i
cloth.” The Rav Herzog Biblical Blug page 94) ’ color of the dye 1S _the
cheﬁical suggested a number of possibilities same as that of indigo.
vsis of th explaining the origins of the terkala ilan In fact, the argument
analysis - of € | kala in Sanskrit means black or deep blue . can be taken one step
wool showed it and nilam is indigo (similar to the Arabic further, namely, that if
to be dyed_Wth a | nil). Kala ilan may mean thé&ala derived one finds any marine
mixture of indigo from trees ifan in Hebrew) or perhaps it is organism that yields a
and kermes a corruption ofkala-nil(am) Rav Herzog  The Chinese character for dye which is fast and the
(which is the also posits that the Chineln (= indigo) indigo (an) is made up of color of indigo, then that
inli might be involved. This may be lean three elements — an eye, a |
Biblical  tolaat adgitional support by the fgct that ir person, andavessel with | dye must be kosher for
shan). Yadin ancient Chinese, the term for indigo wa Water: Taken together, this techeiles This is the
camel o t:lhet actuallyk’lan which is very similar tkala {ﬁgﬁ;‘fg;ipﬁ:ﬁgg?gﬂ& opinion of both of the
ffo'_“c usion a ilan (Indigo Textiles Gosta Sandberg, sky) greatest authorities on
‘this wool was Black, 1989) ' techeiles- Rav Gershon
intended for the Henoch  Leiner  of

petil techeilesof the ritual tassels (tzitzis).” Since theRadzyn and Rav Yitzchok Eizik Halevi Herzog. The
wool was dyed with plant indigo and not that dedive Ragzyner writes:

from a chilazon, Yadin came to the conclusion tthig | |
was in fackala ilan, and not realecheiles



If, after searching we would be able to find the have adhered to the veins, and after about nine

blood of any kind ofChilazonthat would enable us days the cauldron is strained and wool that has
to properly dye the color décheileswhich would been washed clean is dipped for a tridlatural
retain its original beauty and would not fade, then History, Book IX. LXII. 133)

certainly we would be able to fulfill theitzvahof This procedure has been reenacted recently byroeea
techeileswithout any doubt. in England who have been able to produce beautifid

(Sefunei Temunei Chol, page 14, 1999 edition) dyed wool. With the advances in our understandihg o
Both Rav HerzogThe Royal Purple and Biblical Blye dye chemistry, hqweve_r, much more efficient_ methods
Keter, 1987, page 73) and tRadzynenoffer the same line C&n be used which yield results in a consistent and
of proof for this assertion. If there is anothshilazon reliable manner.
whose dye satisfies these criteria, but is not &odbr
techeiles then why wouldChazalnot warn us regarding its
use? The only caution recorded in Bemarais with
regards tdkala ilan— indigo derived from a plant source —
but there is no admonition against using another se
animal that is not thehilazon shetecheiles Therefore,
either that species’ dye is also kosher fecheiles or
there is only one species in the world (or in the
Mediterranean) that satisfies both those critdriaeither
case, any sea creature which produces a fast dyeotbr
of indigo must necessarily be kosher for usteakeiles

Dyeing Techeiles

Dr. Baruch Sterman

The Gemara in Menachos (42b) relates:

Abaye said to Rav Shmuel bar Rav Yehudah: This
thread of techeiles how do you dye it? [Rav
Shmuel bar Rav Yehudah] replied: We bring the
blood of the sea creaturehilazon and certain
herbs, and we put them in a pot and bail it up.
Then, we take a little bit of the dye in an eggkhel
and test it with a wad of wool. Then we spill out
the dye left in that eggshell and we burn the wiad o
wool that was dyed for the purpose of testing.

Thechilazonafter being broken
open petzial) showing the
gland where the precursor to
the dye is stored.

gallons of water kept at a uniform and moderate
temperature by a pipe brought from a furnace
some way off. This will cause it gradually to

deposit the portions of flesh which are bound to

The dye process recounted
here is similar to that Techeilesbelongs to a group of colorants known as vat

brought down by the ancient dyes. These must undergo specific chemical praegssi

Greek and Roman scholars.before they can be bound to fabric. One of the main
Aristotle and Pliny the Elder characteristics aecheilesss its fastness - it does not fade

describe the procedure usedwith time or wash out of the wool. The Gemara
in dyeing the porphyra (Menachos 43a) explains that even after chemisintg

Pliny elaborates on the | — its color does not fade, or as the
method: Rambam puts itHilchot Tzitzit 2;1)
The vein of [the snail] is — it remains beautiful and does not change.

removed and to this salt
has to be added... and
it should be heated in a
leaden pot, and with 50
Ibs of dye to every six

This trait of steadfast stability in a dye transtat
chemically into the fact that the dye pigment does
readily bind to water or soap or other substantes t
could serve to remove it from the fabric. Howe\viéra
dye is hard to geatut of the wool, it is equally hard to get
it into the wool, i.e. to dye the wool in the first place!
Overcoming this obstacle is the major difficultycifag
the vat dyes.



The posukin kriat shemasays that by looking at the
tzitzisone will remember all of Hashenrsitzvot Rash
explains that the worttitzisis numerically equal to 60
Add to that the 8 strings and 5 knots, and you (&h&
the number ofmitzvotin the Torah. The Ramban &
others disagree with Rashi and claim that it is @bt
the string oftecheilesthat serves as the reminder. -
sky-blue thread evokes contemplation of the hea
and of God’s throne and that leads one to remeithia
mitzvot A

Interestingly, recent work by Dutch scientis
regarding the properties of thecheilesdye molecule
revealed a striking coincidence. The color of astaice
is determined by way it reflects and absorbs ligi.
two molecules have the same pattern (calle
wavelength absorption spectrum) which is measunt
units called nanometers.echeilesobtained from th
Murex Trunculus snail derives its color from a g |

become the dye, two
additional things are
necessary; an
enzyme called
purpurase which is

also present in the
shail, and air. The
enzyme decomposes
quickly if the snalil

dies, and so the dye
must be extracted
and exposed to air
while the snail is

613 alive or shortly after
its  death. This
accords well with the
sugya in Shabbos
| (75a) which

I=Z
o

peak in its spectrum at exactly 613 nm.

*

Wavelength (nm)

600 discusses  whether
breaking open a
chilazon and

In order to dissolve théecheilesmolecule in water and
introduce it into the wool, it must undergo the riizal
process known aeeduction In ancient times this wa
accomplished through fermentation, where the madt a
dye-containing parts of the snail were heated dova
flame for a few days (as described by the Gemadabgn
the classical scholars). Bacteria that live ongthail meat

ferment the dye and reduce it. In modern timegs, shene  —

result can be accomplished much more quickly byrapd

extracting its dye

should make one liable for the transgression ointalka
life on shabbos since Kkilling the snail is actually
S detrimental to the dyeing process.

The longer it stays alive the more he is pleased in
that the dye will be clear.

A —

—

a strong reducing agent (such as sodium dithianite) Additional educational material regarditegheileds
this reduced state, two important things can happeavailable from

Firstly, the dye molecule dissolves in water, ahdst
wool will absorb the solution and take up the dye.

Secondly, the chemical bonds are weakened so that

exposure to sunlight removes the purple tint froun dye
molecule (that it has when taken from the snailjl an
leaves it the beautiful sky-blue thatézheiles

When the dye is in the vat ( ) in the reduced state, it
does not have same color that it will ultimatelyédan

the wool, but rather the solution has a yellow-gréee,

as can be seen in the accompanying picture. Thisg ma
help to understand the second part of Rav Shmuel ba
Yehudah’s statement (echoed by Pliny) regarding the
need to “test” the dye by pouring out some dye imto
egg shell and dipping wool into it. Why not jusbloat

the dye solution and see if it is the right col&ifice the
dye in its reduced state gives no indication of ¢béor
that the dyed wool will have, the only way to aataty
determine that is to actually dye some wool anddit

out of reduction by exposing it to the oxygen ia #ir. In

the picture one can see the lustrous lkaheilesof the
wool in its final state, while the bottom is stile same
yellow as the dye solution.

The chilazon stores the compounds which can turn into
techeilesinside a gland. (These compounds are actually
part of the snail's digestion of its food.) In ord®
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