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Techeiles Revisited

Rabbi Berel Wein

ne of the enduring mysteries of Jewish life following the kxof the

Jews from the Land of Israel was the disappearance of thengtaf

techeiles in the tzitzis garment that Jews wore. Techeilas wnown
to be of a blue color while the other strings of the tzitzis veewhite in color.
Not only did Jews stop wearing techeiles but they apparentrgr forgot how
it was once manufactured. The Talmud identi®ed techesilas being produced
from the 2blood® of a sea creature called the chitaz And though the Talmud
did specify certain traits and identifying charactéstics belonging to the
chilazon, the description was never speci®c enough foetagenerations of
Jews to unequivocally determine which sea creature wasat the chilazon.
It was known that the chilazon was harvested in abd@nce along the northern
coast of the Land of Israel from Haifa to south ofyfe in Lebanon (Shabbos
26a). Though techeiles itself disappeared from Jewiéh &s part of the damage
of exile, the subject of techeiles continued to be discussethe great halachic
works of all ages. Just as the Jews did not forget Zion and skam, their
subconscious memory of past glory and spiritual greatnesspk techeiles
alive, in their memory if not in actual practice.

There are a number of basic questiongo the arena of Jewish practice about
that require study in order for any one hundred thirty years ago. Since
determination of the possibility of then, the search for the chilazon
observing techeiles in our time. Theand the debate about renewing the
three main questions are: 1) When andobservance of techeiles has intensi®ed
why did techeiles disappear from theuntil it has now achieved the status
Jewish world? 2) Which sea creature isf discussion regarding practical
the chilazon and how can blue dye beobservance.

manufactured from it? and 3) Even if .
the chilazon can be positively identi- There are various da_tes and reasons
®ed and techeiles processed from it, iglttrlbuted to the demise of techeiles

it within our halachic power to revive n tlze JZV\II'Sth yvo;!d. In I;hef snment
a 2lost® commandment, the tradition world (and later in the world of Rome),

(mesorah) of which has also been the colors of purple and blue were
reserved for royalty and the upper

alous about their governmental
monopoly on dye production for the
royal purple and blue. The Talmud

in halachic and rabbinic literature,
began to move from the realm of
purely intellectual and speculative
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ance of techeiles from the Jew-or techeiles. The problem that Rabbi
ish scene. From all of this it Herzog raised was solved by a chance
seems clear that techeiles wasliscovery of Dr. Otto Elsner of the
no longer available by the time Shenkar Institute in Tel Aviv in the
of the zenith of the Moslem early 1980's. He discovered that the
conquests in the Mediter- liquid extracted from the gland of
ranean basin and the Bal-the snail, when exposed to the air,
kans in the seventh century. turns purple in color. However, dur-
Rabbi David ben Zimra ing the dyeing process, when it is ex-
(Radvaz) of Cairo stated atposed to direct sunlight it turns into
the end of the ®fteenth cen-a brilliant indigo blue. The many
tury that the chilazon may thousands of Jews who wear techei-
certainly yet exist in the waters ofles today in their tzitzis obtain their
the Mediterranean but 2we are techeiles strings from the dye of this
unable to harvest it.° This situa- Murex trunculusnail (except of course
The seal of the Rebbe of Radzyn, tion remained in effect until the for the Radzyner Chasidim who
Rav Gershon Henoch Leiner, z° end of the nineteenth century. follow their Rebbe's opinion that the

- . chilazon was a squid.) There seems to
As for the remaining two questions

. , . ) ) be little doubt today that the snail,
records the arrest of two_rabbls fr(_)m regarding techeiles * the |_dent|ty of urex trunculysis indeed the long-
Israel who were smuggling techeilesthe sea creature called chilazon am{vI . :

. . . ost elusive chilazon.

into the Jewish community of Babylo- whether a 2lost® commandment and

nia (Sanhedrin 12a). The Talmud alsotradition can be revived after centu- The question of reviving techeiles
records that techeiles was brought tories of absence +* there entered on these has been hotly debated in rab-
Babylonia in the time of Rav Achai scene in 1889 Rabbi Gershon Henochinic circles for over a century. Rabbi
c. 500 CE (Menachos 43a). There iteiner, the Radzyner Rebbe. RabbYosef Dov Soloveitchik, the rabbi in
no speci®c reference in the TalmudLeiner claimed that the chilazon was Slutzk and Brisk in the middle and
that Jews were not able to obtaina type of squid called the cuttle®shlate 1800's, discussed Rabbi Leiner's
and wear techeiles. Since the ®nal reand he actually produced thousandstecheiles and rejected it. Unfor-
daction of the Babylonian Talmud of sets of tzitzis that included a blue tunately, the Beis Halevi's actual
occurred c. 570 CE, Rabbi Isaastring made from a dye obtained from responsa was lost and two versions
Halevi Herzog, the ®rst Chief Rabbi ofthat squid, which he believed wasof his reckoning have come down to
Israel, in his seminal work on techeilestecheiles. He defended his conten-us. The Radzyner Rebbe, quoting the
assumes that the techeiles manufactions in a massive three-volume Brisker Rav in order to answer his ob-
turing factories in the Land of Israel work of Torah scholarship entitled jection, presents Rav Soleveitchik's
were destroyed during the time of the Sfunei Tmunei Chol, Psil Techei- contention that since this squid was
Moslem conquest of the country, in les, and Ein Hatecheiles. Howeverwell known to the rabbis of all the ages,
c. 638. In any event, the range of dateRabbi Herzog in his 1913
advanced for the disappearance ofdissertation proved that
techeiles in the Jewish world extendsRabbi Leiner's squid was
from the late ®fth century (Rabbi not the chilazon. Rather,
Yehoshua Kutner in Yeshuat Malko, Rabbi Herzog advanced
Orach Chaim, 2:1-3) to the ®fteenththe theory that the
century with the fall of Constanti- chilazon was a snailMu-
nople to the Moslems in 1453 (men-rex trunculus,that had
tioned by Rav Herzog as a possibilbeen discovered in Medi-
ity, though he personally rejects it.) terranean waters by a
Mar Shalom Gaon (died 859), French zoologist, Henri
Rav Nachshon Gaon (died in Lacaze Duthiers, in 1857.
889) Rav Shmuel ben ChafniHowever, Rabbi Herzog
Gaon (died 1034), Rav Yitzchakwas disappointed by the
Alfasi (died 1103), Rambam (diedfact that the dye obtained
1204), and many other great Geonimfrom this snail was pur- The Chilazon:
of Babylonia and Rishonim of Spain ple in color and not the Murex trunculus
and France bemoan the disappearblue indigo necessary
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yet they did not regard it as being the Soloveitchik, the Beis
chilazon, this in effect constitutes a Halevi's great grandson,
negative tradition regarding equating in Shiurim L'zecher Abba
the squid with the chilazon. However, Mari z° vol. 1, p. 228).
if the chilazon was instead found to Clearly, this discrepancy
be a newly discovered sea creature thaegarding the Beis Hal-
was unknown to the rabbis through- evi's position has rami-
out the centuries, the lack of rabbinic ®cations regarding te-
tradition would not necessarily dis- cheiles obtained from
qualify the techeiles produced from the Murex trunculusince
this recently discovered sea creaturethe recent discovery of
assuming, of course, that the prospec-the existence of this snail
tive chilazon and techeiles met theand the even more re-
criteria set forth in the Talmud. With- cent discovery of how to
in the Brisk family, though, a differ- obtain blue indigo
ent line of reasoning is attributed to dye from its gland,
the Beis Halevii They claimwould be  suf®cient
that the Brisker Rav required ain terms of the ®rst seated from left to right: HaRav Reuven Katz,
positive tradition regarding the identi- position attributed to the  aGaon Rav Dov Weidenfeld of Tzivin,

®cation of the chilazon, and once that Brisker Rav, and on that Harayv Shmuel Yitzchak Hillman, and Chief Rabbi
line of mesorawas broken, the halachicbasis some feel that it is |saac Hal evi Herzog.

determination of the chilazon and obligatory to wear techei-

wearing techeiles derived fromlesin our very time.
it would have to wait for Mes- techeiles amongst Jews of later gen-

sianic times (see Rav Yosef Do?h_ere is a statement in the Midrash erations. There is no unanimity in

Midrash Tanhuma (Shelach 28); cyrrent rabbinic opinion regarding

Bamidbar Rabba this question of the reintroduction of
(17:5).] that techeiles techeiles into Jewish life and practice,
was ®nignaz® + Ut though as an empiric observation, the
away/hidden.® There yse of techeiles continues to spread
are those that main- widely throughout the Jewish people.
tain that this state- One thing is certain: techeiles has
ment also precludes pecome a living issue and has left
the use of techeiles the exclusivity of the study hall and
in our time. But it entered into the everyday life of tens of

seems clear that this thousands of Jews the world over.
was not the intention

of the Midrash, espe-
cially since techeiles
was still in use after

-

aThere is an obligation

the time of the writ- upon all who are capable
to search for [tekhelet],

ing of this Midrash.
Rabbonim such
as Rabbi Yechiel F e E RS EE RNl

NGNS commandment, which ha
have interpreted the
Midrash as mean- been forgotten for the las

LEERUEISIRCRICIEEE Ssayeral centuries. And h
became less and less

common  but  not who succeeds in this, wil

that it disappeared surely be blessed by Goc
completely, nor was

this Midrashic state-

ment intended to
The Radzyner Map of Eretz Yisroel. prevent the use of

Printed in Sidrei Taharos.

RABBI G.H. LEINER, THE
RADZYNER REBBE
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Principles Regarding T S o o
Tying Tzitzis with Techeliles white to blue strings:

Collected Sources

lthough the method for tying white tzitzis is fairly standarized,
the situation regarding tying tzitzis with techeiles is theubject of
idespread machlokes. There are many aspects dealt with ey t
Gemara and Rishonim:

NUMBER OF STRINGS ON How many strings must one place?
EACH CORNER Not less than three * this is the opinion

"% $%1& (&) %&+ ), YH. &'of Beis Hillel. Beis Shammai say: Tlg%er%bam &1( 1"9'9 1p)* Half of

I*.&( 00) I"#& 12 I".&( "(,3 [strlngs] of [white] wool and' a fourthoone string (when folded becomes one
I"#$9 & "4444echeiles. And the halacha is accordlr}g[ to . . . .
: Beis ShammailFRE SHELACH (115) orthe eight strings) is techeiles. The

The Rabbis taught, How many strings Rambam understands the posuk in
does one place [on each corner]?!@ei %"( $/'37' ['0"25 ), Bamidbar in the following manner:
Shammai say four and Beis Hillel &3400) I'# "#2- ["*&+ )3&03, '0- 016 <%#0 =>?-) 19"0 07 &''&
three. MENACHOS 418 03 /™*&+ )7#.(, /", &( "(,3 put upon the fringe of each corner (=
)_0)& A44%H0 03 ["*&+ )7#.(& !O_yvhlte) one thread of blue. Only the

2 [+#135# . 44./04" (3 I"H# " #2- windings (0"6) around the white
RATIO OF WHITE TO ( $ ( core (?'-) must be techeiles.

TECHEILES STRINGS How many strings are placed? Not
1&+6 %"( $)3&7 )!( /"0"25 ),-, less than three strings according to Beis
"(,3 I"# 400) !"# "#2 8 )3&03, Hillel. Beis Shammai say: Four strings
"7"#.& .9 03 )3&03 :/".,&(  of techeiles and four strings of white. And
4'(,3 I"#- )-00& 4!0! 03 the halacha is according to Beis Shammai.
(%)*+#&,-#./01SIFRE KI TETZEI (234)

Note: The Vilna Gaon claims that
the correct version of this Sifre is
:10-1 03 I"7"#.& %#0 03 %"*&+ 1B¥;
awith three strings of white and a
fourth of techeiles® This change Raavad (&:1(1"9"9 10) !&53)nd the

would harmonize the two quotes Aruch (0-! @.7 + Based on the Sifre
from the Sifre. in Shelach hold that one full string

(when folded it becomes two of the
eight) must be techeiles.
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the number seven includes both
the white and the techeiles), or that
Rebbe is talking about the absolute
minimum required to ful®Il the

mitzva (bedieved deoraysa), but the

best method (lechatchila derabanan)

THE KNOTS

KESHER ELYON

%&"'07 .3D )", 7,3 W .(&
5),#$%& 40" &(2

Rabbah says, this implies that the upper-

should have between seven and thirmost knot is required from the Torah.

teen twists.

COLOR OF TWISTS

8 %HO# 0"+, BO"+!, (&)3- B(!
/™C, I"C,(&)3-& ?-%" B1?")
4%"2".&, (0& 328&D# %"07, 8

Tosfos-Rashi(l0-1))A24+0!&+', )and
Tosfos ((,3 "#)A2 :(, %-& /3 ) + Two
full strings (four of the eight) are
techeiles.

We learned in the Mishna, when
one begins, he begins with white
+ 2[the fringe of each] corner,?° the

ISSUES REGARDING THE
WINDINGS (KRICHOS)

CHULYOS
"#. B(" $("0&+ .&7"3 )-& color as the garment]; And when one
(¢ 4)3"'& @&-"3 "2- & concludes, he concludes with white

+

?"C&,)& 7#3, 1&+6" (0 +&6)
(0 1+&6) 4).37 3&03 07 ?"C&" (onever decreaseSlENACHOS 39A
["7"D. )7#3 25'- 8 7#3, &+6"
)-37 303 07 ?"C&" (0 ?"C&,)&4ti fthi :
%" "&( )33& %'7"D. )7#3 25- g oo passade

- Rav Amram Gaon(1,7 #A+ )D"&(5

5),#5%&4/)""#3
330-331) holds that the ®rst chulya

And what is the measurement of a Clhite, the next is techeiles, and so

lya (link)? We learned in a Braisa, RebBg 5jternating white and techeiles

says so that you can wind once, thenseven or thirteen chulyos. These
again, and a third time. We learned iNcAulyos of alternating colors are
Braisa, one who minimizes should ngfmeq I'sayrugin.

have less than seven, and one who maxi-

mizes should not exceed thirteen. One Whe Rambam (5F1#:1( 1"9"9 }0)
minimizes should not have less than sevé@ids that the ®rst twist of the ®rst
this is analogous to the seven heavens¢hifia and the last twist of the last
one who maximizes should not exc&&dlya are white, and all the other
thirteen # this is analogous to the selyégts are techeiles.

heavens and six spaces between them. Raavad(G :1( 1"9"9 10) 1&58)
MENACHOS 39A o '
holds that the twists of each chulya

alternate between white and

According to the Gemara, when tyin .
g ying techeiles.

tzitzis, there is a concept of chulyos
(literally, links or vertebrae). There iSCHULYOS IDENTIFIED

an argument as to what the numbers

seven and thirteen refer. Most Ris-

honim explain that these numbers

refer to the amount of chulyos (each

of which is made up of three twists

as Rebbe states). Some Rishonim

explain that each chulya can have

between seven and thirteen twists,

and they explain Rebbe's three twists

as referring either to the number of Left to right'sayrugin, Yemenite,
techeiles twists in each chulya (andARI z°/RadzyiRaavad.

5),#$%8&" *

one always increases holiness ang

MENACHOS 39A

Rashi (3 !&6C&!& 4*0 !&+) brings
down two possibilities regarding the

I:_placement of the uppermost knot.

Y%ttt _
Closest to the garment, in order to

connect the strings to the garment

- At the end of all the twists, which
adds stability to the windings

same kind as the corner [i.e. the same,5 gL E OR SINGLE KNOTS

There is an argument as to the
ature of the knots of the tzitzis. The
eonim (3311,7 #A+ )D"&{hold that

a knot can be one string tucked under

There is an argument as to the explaitself. Rabbenu Tam(Q )A2 4*0 1&+'))

compares the knots of tzitzis to knots
in other laws like Shabbos, and there-
fore requires a double knot. Accord-
ing to Rabbenu Chananel, the knot
is made by looping one string around
the rest, whereas The Mordechai holds
that all the strings are used (by loop-

ing four around the other four).

KNOTS ON EACH CHULYA

07 .&3D0 @".9 )", 7,3 (#. .,(
& #$%&("0&+& ("0&+ O-

Ravah says, this implies that one
must tie a knot after each and every
chulya.MENACHOS 38B

FIVE KNOTS

%"+&+ )&3 41&( 33 1"9"9
303& 1&(,33") /".3D)3"+&
67 H&IHBI"Yb B 3T

[The word] tzitzis is numerically equiva-
lent to 600. 8 strings and 5 knots add up to
613.TANCHUMA, KORACH 12
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THE LENGTH OF THE WIND-
INGS AND THE STRINGS

L(133 # .( (&) # .

&8 AALH. ( (H( # )" #.

42'7 "3"03 "3& 0"25 3"03 10!
5),#$%8&."

Rav Huna said in the name of Rav Sheshes

in the name of Rav Yirmiyah bar Abba in

the name of Rav: The most ornate techeiles

ought be one third windings and two thirds
hanging threadsENACHOS 39A

VARIOUS OPINIONS

REGARDING THE KRICHOS e

FOR TZITZIS WITH
TECHEILES

Disclaimer! Very few Poskim de®ne
their shittah in complete detail. Often
they discuss one issue (for example,
alternating the colors of the chulyos),
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 practical method of tying.

The principles discussed above are.............

applied differently by the Poskim.
They correspond to the accompany-
ing pictures. The following is an (in-
complete) list:

RABBI MEIR USED TO SAY:

aWhat distinguished
Techeiles from all

other types of dyes
Because the techeil
Is similar to the sea,

and the sea is simila
to the sky and the
sky is similar to the

throne of Glory.°
MENACHOS 43B

Rav Amram Gaon =
seven or thirteen chulyos
alternating white then
techeiles. A knot at the
beginning and at the end
(according to the Baal
Haitur, a knot after each
chulya). (These knots are
not double, but rather the
winding string tucked
under itself. According
to the Shaalos U'tshuvos
Binyamin Zeev, the knots
are double knots.)

The Raavad according to
Rav Natronai Gaon + ®ve
knots. Between each knot,
seven to thirteen twists,
with the twists alternat-
ing white then techeiles.
Between the second and
third knot, the amount of
twists is not de®nite, but
most probably still alter-
nate between techeiles and
white.

Tosfos + ®rst a double
knot, then one chulya of
white and one of techeiles,
then a second double knot,
again white then techei-
les and a knot, then again
white and techeiles then a
knot, and ®nishing with

one white chulya and a
double knot. This has sev-
en chulyos and ®ve knots.

The Vilna Gaon = thir-
teen chulyos, alternat-
ing white and techeiles,
distributed between ®ve
double knots. Between
the ®rst and second knot
* four chulyos (white, te-
cheiles, white, techeiles)
and the same between the
second-third, and third-
fourth knots. Between
the fourth and last knot
* one chulya of white.

The Rambam = all
twists are techeiles except
the ®rst and last. Seven
or thirteen chulyos are
tied with a knot between
each that keeps them
in place and separate
from each other. The Ye-
menites have a tradition
(even with white tzitzis)
of tying each chulya into
a special knot.

The Rambam accord-
ing to the Ari z° and
the Radzyner £ has all
the twists techeiles except
the ®rst and last. There
are ®ve knots: between
the ®rst and second knot
there are seven twists,
between the second
and third * eight twists,
between the third and
fourth + eleven twists,

and between the fourth and last + thir-

The Chinuch + thirteen teen twists (similar to the way we tie
chulyos, alternating white tzitzis without techeiles). Each group
and techeiles distributed of three is separated by winding the
between ®ve double knots.techeiles around and inside to hold
Between the ®rst and secthem together.

ond knot * three chulyos
(white, techeiles, white). Af-
ter the second knot anoth-
er three chulyos, (techei-
les, white, techeiles). After
the third another three
(white, techeiles, white),
and after the fourth + four
chulyos (techeiles, white,
techeiles, white).

6 - PEREK HATECHEILES
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Kala llan

Rabbi Ari Zivotofsky

The Gemara in Menachos (41b) states:
4%0"( (0D, H&+ B)# %".*&6 %"&7#9 ", 0- 8 10-! )0&-3 !"0* .. Al

The Rabbis taught in a Baraisa: With respect to a garimenadeaentirely of
techeiles, threads of all colors satisfy the tzita abligawith the exception of
kala ilan.

Rashi explains the reason why the kala ilan dye is unacceptable:

"& 101 Y*&+ 0-2 #C& (".+( 3"(0 )0 %#G,2 %" "G& 10-10 22
/7 %0"( (0D "23& 444/3 %I&'& (-), ["*&+ ".! 0"D3 "I".+( "0*0'@
4)89, (O# /"(0- "&)& !"9"9# Y%HO0

Since it is similar to techeiles and it may happen tieigtsoldito another person
who assumes all the strings are made of techeiles. Arebddémehe for another
tallis, he will take two strings from this [tallis] andmpudrtithe other one% and he
will have kala ilan with white on the tzitzis thus making kelaim withaviaény mit

Kala ilan is a fraudulent dye which is (Iggros Moshe, Yoreh Deah, vol. 2;

visually indistinguishable from the 133) Since kala ilan was identical to

more expensive techeiles. It is therethe much more expensive techeiles,
Isatis tinctoriat the woad plant fore imperative to ensure that one unscrupulous people might attempt

not substitute kala ilan for techeiles to pawn off strings dyed with it in

either maliciously or by accident. place of genuine techeiles. The Sifri

As the Gemara explains previously(Bamidbar, 115) warns against this:

(Menachos 40a), the mitzvah of plac-/_l “9&) 3( /-0( 1) ™

ing techeiles on one's tallis overrides|(;,(9,,'(%,,,)7 )( " 8)4 (B/")9 (H (

the issur of shaatnez, and as such...( ") (" (03 (0( %(-0 /"9,

one is obligated to put techeiles ,, N '
(which by de®nition is of wool, c.f. {L'gf? /'?go;/;eo"%?m?%g{ %ié’fgloo/loo!&
Yevamos 4b) on a tallis made Of/'")'gg) 10 ""37 ), &72 /’_)(’)( T

linen. This, of course, is true only , " "
when using authentic techeiles, but/ LC6& ICH /)37, & )2..&05#

if the wool strings are dyed with the
counterfeit kala ilan, the prohibition 2a gm Hashem your God who took you
of shaatnez would remain intact, out of the land of Egypt.° What does leav-
hence the injunction against any useing Egypt have to do with this [parasha of
of kala ilan was instituted in order to tzjtzis]? Rather one should not say,
avoid any possible confusion. aBehold | put other dyes and kala ilan
which are identical to techeiles and who
. " can make this information public?° @ am
1&-0) <!&+'> 3A(.0 1&*D !‘?I"O)? +Hashem your God.° Know what | did to
4<1(%,"C "9 %e Egyptians whose misdeeds were done
Although the white (i.e. non-techeiles) in private and | advertised them in public.
strings of the tzitzis can theoretically ) )
be made of any color, the injunction TNis idea is brought down in a num-
against using kala ilan (instead of ber of additional places including

white) is so severe that Rav Moshd@va Metziah (61b), Rashi on the
Feinstein felt that even if one had true POSUK in Shema (Bamidbar 15;41),
techeiles strings that were afterwards@nd Sheiltos Drav Achai Gaon (Vaera
dipped in kala ilan (to increase their 43). These sources show that the sim-

luster), they would still be prohibited. ilarity between kala ilan and techeiles

(see for example)

Indigofera tinctoria * the indigo plant
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was absolute, in that only Hashem
can distinguish between them. Never-

theless, this assertion is challenged by

the Gemara in Menachos (42b):

I"+D' %"(§D"2# )0 %"( 10! 1Al
)0 %"( 10-1& 444)+&,) %, (O(
)28&)" #.2 )" # D+9" #. ()& $)D"2#
("#5, "I </35# 1"C>)"0 D"2#
['05. "" & (10"0#32 (".& (0"5
&)"8&&5H# )0 "18&" I"TH#.( Yo#
)'1&G+ 2.6"( (.690 27& (L&,
4).3- 8 )"1&G+ 2.6"( (0 )0&C6 8

The Rabbis taught in a Braisa: Tecf]gﬂ‘e[‘_s
has no means of examination, and there-

KALA ILAN AND
ARCHEOLOGY

In 1961, Yigal Yadin excavated a
cave near Ein Gedi which had served
as Bar Kochba's command center.
Yadin found an archive of letters,
documents, and other artifacts that
shed light on the life of the leaders
and participants of the Great Rebel-
lion against Rome. One of the ®nds
was 2a bundle of wool¥s wrapped in a
piece of woolen mantle with colored
bands and a linen cloth.° The chemi-
cal analysis of the wool showed it to
be dyed with a mixture of indigo and

Indigofera tinctoria * the indigo plant

A ILAN AND ISATIS

fore it may be bought only from B Aruch de®nes kala ilan asejeq (which is the Biblical tolaat
expert¥s Does techeiles actually haBdily (&AD2"( 3&J6and the Mosif o, 50 vadin came to the conclusion
means of examination? But Rav YitzcH#s *Binyamin said: Thatis its Greekp, .+ ahis wool was intended for the

the son of Rav Yehudah would 188ie itis a type of dye thatis S'm"tpetil techeiles of the ritual tassels
[techeiles] for authenticity. (BeGeSH@MO techeiles.® The Nemukay Yose (tzitzis).> Since the wool was dyed
is a mnemonic for the items that he (éed "62# (A7 20) also identi®es | .\, plant indigo and not dye

in his test.) He would bring alum, safp@# ilan  with indigo and " the o eq from a chilazon, Yadin came
fenugreek, and urine that is forty daysc9l@! blue. The Teshuvos Hageonimyq ino conclusion that this was in fact

and he would soak [the techeiles] in

1 m m
fHekn? 1# @ 5.&#G"S0 )D" 4 (Botes kala ilan, and not real techeiles.

from evening until morning. If its colB@t in Arabic it is called nil (which

faded, [the thread] was deemed un®tS fBigo).

fading indicates that it is kala ilan, and{&iher dye mentioned by Chazal
its color did not fade, it was deemed (g% f%rimilar to techeiles. and

this indicates that it was genuine.

The Rambam (Hilchos Tzitzis,

2;5) agrees that although the two are

visually identical, chemical tests
can distinguish between kala ilan
and techeiles. It is generally agree
that the tests recounted here are
dif®cult to understand and are
therefore inconclusive 10"(3 'A&3
&' %,"C ( DO+ H¥7"

Isatis tinctoria + the woad plant

d)' 78 b see Rav Shlomo Teitelbau

Subsequent investigation and delib-
eration regarding Yadin's ®nd have
raised serious doubts as to whether

‘®ed th  th bi i Id(_an'the bundle of wool was intended for
fu®e_ wit the Arabic ni S use as tzitzis. Professor Feliks also
isatis C"™C"() (Kaftor Vaferach

. '_wondered why the fraudulent dye *
ch. 48, Radvaz in Teshuvah 685

Rav Bartenura on the Mishnah in
Kelaim 2; 5, Pachad Yitzchak, vol. 4

ostensibly used in place of the more
expensive genuine color + would
incorporate tolaat shani, which was
) Mht least as costly as techeiles! Yadin
in Lulaot Hatecheiles, pp. 235-240) also 2proved® that the wool was used

Although both isatis and kala ilan for tzitzis from the fact that it was
denote |nd|g0 and are both simi- tied with a linen COfd, and that this

lar to techeiles, the terms are notwas done deliberately since tzitzis
used interchangeamy_ The RambammUSt be shaatnez. This, of course,
(Hilchos Tzitzis, 2; 1) does seem todoes not correspond to the Halacha
use isatis in place of kala ilan. Mostas we know it. Taking all this into
probably the two were associatedconsideration, the question of Yadin's
with different plants which both pro- ®nd and its link to kala ilan and
duced the same dye (indigo). Isatistecheiles is quite tenuous. (See Rav
referred to the woad plant (Isatis Menachem Borstein's discussion in
tinctoria) which is indigenous to Hatecheiles, Sifraiti, 1988, pp. 73-74
the temperate regions of northern and the picture of the wool found in
Europe, while kala ilan correspondedthe Cave of Letters on page 48, no. 8.)
to Indigofera tinctoria which was

cultivated in warmer climates (spe-

ci®cally China and India) and yields

much higher concentrations of indigo.
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Recently unearthed at the archeo-
logical dig on Mount Zion in Jerusalen
this specimen dates from the ®rst
century C.E. £ the years before the
churban Bayis Sheni (destruction of
the Second Temple). The area has
been identi®ed as the houses where
the Kohanim lived. A few tens of
Murex trunculus shells were found.

The inconclusive nature of this ®nd (&9,0 &"2" 5"3' 3&6"+) .+( /(
notwithstanding, people continue )3  9%&GO+ %", )G"( |
to refer to Yadin's ®nd as categorical7#9 10-) 7#9 &# 7&#90 0-&'3
evidence of the discovery of ancientg&-" "(2&'3! (0& )"6"# !2,&7
tzitzis with techeiles. One modern 4D6C /&3 (0O# !0-! 1&9, /"'DO

source (Moznaim edition English #H(27 #9"$H&H.'%")#.'%o(
translation of the Rambam, Hilchos

Tzitzis, page 199 footnote) goes so far, after searching we would be abl
as to claim that Yadin found techeiles ®nd the blood of any kind of Chila
strings according to the shitta of the that would enable us to properly dye

tion is unsubstantiated. original beauty and would not fade, t

certainly we would be able to ful®ll
mitzvah of techeiles without any do
(SEFUNEI TEMUNEI CHOL, PAGE 14
1999 EDITION)

KALA ILAN AS A
BASIS FOR IDENTIFYING
TRUE TECHEILES

Kala ilan and techeiles are impossiblegoth Rav Herzog The Royal Purple
to tell apart (at least with the naked gnd Biblical BlueKeter, 1987, page
eye), and so one should be able to make3) and the Radzyner offer the
use of this property when attempting same line of proof for this assertion.
to identify true techeiles. If one ®nds | there is another chilazon whose
a candidate for the techeiles + pro-gye satis®es these criteria, but is no
ducing chilazon, the most important kosher for techeiles, then why would
test would be to see if the color of theChazal not warn us regarding its
dye is the same as that of indigo. Inyse? The only caution recorded in the
fact, the argument can be taken oneGemara is with regard to kala ilan +
step further, namely, that if one ®nds indigo derived from a plant source
any marine organism that yields + put there is no admonition against
a dye which is permanent and theysing another sea animal that is not
color of indigo, then that dye must be the chilazon shel techeiles. Therefore,
kosher for techeiles. This is the opin-gjther that species' dye is also

ion of both of the greatest authorities kosher for techeiles, or there is only one
on techeiles + Rav Gershon Henochypecies in the world (or in the

Leiner of Radzyn and Rav Yitzchokmediterranean) that satis®es both

Isaac Halevi Herzog. The Radzynekhose criteria. In either case, any sea

writes: creature which produces a permanent

dye the color of indigo must necessar-

ily be kosher for use as techeiles.

ORIGIN OF THE
TERM KALA ILAN

Rav Herzog Biblical Blye
page 94) suggested a number
of possibilities explaining the
origins of the term kala ilan.
Kala in Sanskrit means black
or deep blue and nilam is
indigo (similar to the Arabic
nil). Kala ilan may mean the
kala derived from trees (ilan
in Hebrew) or perhaps it is a
corruption of kala-nil(am).
Rav Herzog also posits that
the Chinese lan (= indigo)
might be involved. This may
be lent additional support
by the fact that in ancient
Chinese, the term for indigo
was actually k'lan which is
very similar to kala ilanlfidigo
Textiles Glsta Sandberg,
Black, 1989).

The Chinese character for in-
digo (lan) is made up of three
elements + an eye, a person, and
a vessel with water. Taken together,
this represents a re ection in the
water (perhaps of the sky).

Kala llan
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This will cause it gradually to deposit
the portions of "esh which are bound

to have adhered to the veins, and
after about nine days the cauldron
is strained and wool that has been
washed clean is dipped for a trial.
(Natural History, Book IX. LXII. 133)

This procedure has been reenacted by
researchers in Israel and England who
have been able to produce beautiful
blue dyed wool. With the advances in
our understanding of dye chemistry,
however, much more ef®cient meth-
ods can be used which yield results in
a consistent and reliable manner.

Techeiles belongs to a group of colo-
rants known as vat dyes. These must
undergo speci®c chemical processing
before they can be bound to fabric.
One of the main characteristics of
techeiles is its fastness + it does not
fade with time or wash out of the
wool. The Gemara (Menachos 43a)
explains that even after chemical
testing)"1&G+ 2.6"( (0 its color does
I I not fade, or as the Rambam puts

Dyelng TeCheIleS it (Hilchos Tzitzis 2;1),)"6"# 12,&73

Dr. Baruch Sterman )13! (0& = it remains beautiful and
does not change.

The Gemara in Menachos (42b) relates: ) . o
This trait of steadfast stability in a

L($)0 &"7#9 ") (10! () )2&)" #. # 0(&,3 #.0 "#( )"0 ., ( dye translates chemically into the
(.&6 ("0D3& J)"'0 %"+!.,&K ).&"# &)0 %",.& %" ,C& %&GO0+ /2 %"5ct Hh8 the dye pigment does not
4(.2&(0 )"0 %"0D& (17"# (&))0 )"0 %" Z38&(# &)0 %™, 7*& (\7"## readily bind to water or soap or other

Abaye said to Rav Shmuel bar Rav Yehudah: This thrded, dfdectie you dye Eybstances that could serve to remove

[Rav Shmuel bar Rav Yehudah] replied: We bring the bleed ofdhture chilaz&;{nftr:md t:\e fa:)ric.tH(f)v;/re]ver, ifla_:jye
and certain herbs, and we put them in a pot and boil it wp.t@kers little bit of® alrl ho %Iet ou to't ) te v;/r?o, ! 'ls
the dye in an eggshell and test it with a wad of wool. Ten the gye left in thataualy hard 1o get itinto the wool,

i |
eggshell and we burn the wad of wool that was dyed for the purpose of testihg; © dyg the .WOOI N the. @rst plape.
ercoming this obstacle is the major

The dye process recounted here iglif®culty facing the vat dyes.
similar to that brought down by the . .
ancient Greek and Roman scholars.m order t.o dissolve the_techenes
Aristotle (d. 322 BCE) and Pliny the T'01°Ctle In water and introduce
Elder (d. 79 CE) describe the procel Into the wool, it must undergo

dure used in dyeing with the porphyra. thz i_hem:cal p_roctets_s kr:(;\_/vn as
Pliny elaborates on the method: reduction. Th ancient times tnis was

accomplished  through fermen-
The vein of [the snail] is removed tation, where the meat and dye-
The chilazon after being broken openand to this salt has to be added¥icontaining parts of the snail were
(petziah), showing the gland where thgnd it should be heated in a leadenheated on a low “ame for a few days
precursor to the dye is stored. pot, and with 50 Ibs of dye to every(as described by the Gemara and by
six gallons of water kept at a uniform the classical scholars). Bacteria that
and moderate temperature by a pipelive on the snail meat ferment the dye
brought from a furnace some way off. and reduce it. In modern times, that
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same result can be accomplisheccan see the lus-
much more quickly by adding a strong trous blue techei-
reducing agent (such as sodiumles of the wool
dithionite). In this reduced state, two in its ®nal state,
important things can happen. Firstly, and the yellow-
the dye molecule dissolves in watergreen of the dye
allowing wool to absorb the solu- solution.

tion and take up the dye. Secondly, .

the chemical boFr)1ds areyweakened i(;l’he chilazon
that exposure to sunlight removes storgs .the. te-
the purple tint from the dye molecule cheiles inside a
(present when taken from the snail), gland. (These dye

and leaving it the beautiful sky-blue co:nplolundfs ar(;e
that is techeiles. actually forme

as the snail
When the dye is in the vat).&") in digests its food.)
the reduced state, it does not have thdn order to be-
same color that it will ultimately have come the dye, two
in the wool. Rather the solution has additional things
a yellow-green hue, as can be seen #re necessary; an
the accompanying picture. This may enzyme  called
help us understand the second part of purpurase which
Rav Shmuel bar Yehudah's statemenis also present in
(echoed by Pliny) regarding the needhe snail, and air.
to atest® the dye by pouring out some The enzyme de-
dye into an egg shell and dipping composes quickly
wool into it. Why not just look at the after the snail
dye solution and see if it is the right dies, so the dye must be extracted andince killing the snail is actually
color? Since the dye in its reducedexposed to air while the snail is alivedetrimental to the dyeing process.
state gives no indication of the color or shortly after its death. This accords ek 8 )3 ) (2 )2
that the dyed wool will have, the only well with the sugya in Shabbos (75a)( ,,)’ " ) N ( ?,’ .~
way to accurately determine this iswhich discusses whether breaking 4)"r#°9 09702 ") 30
to dye some wool which brings it out open a chilazon and extracting its dyeThe more life it has, the more it pleases, so
of reduction by exposing it to the should make one liable for the trans- that the dye will be clear.
oxygen in the air. In the picture one gression of taking a life on Shabbos,

remember all of Hashem's mitzvot. Rashi explains ttreg word tzitzis

is numerically equal to 600. Add to that the 8 stringsd 5 knots, and
you have 613, the number of mitzvos in the Torah. Thenfban and others
disagree with Rashi and claim that it is the stringtetheiles itself that serves as
the reminder. The sky-blue thread evokes contemplatbthe heavens and of
God's throne, which leads one to remember the mitzvos.

The posuk in krias shema says that by looking at thiéziz one will

Interestingly, work by Dutch scientists* regarding the pssties of the techeiles
dye molecule revealed a striking coincidence. The color of a substance is
determined by way it re ects and absorbs light. No two molecules have the
same pattern (called a wavelength absorption spectrum) which is measured
in units called nanometers. Techeiles obtained from terex trunculssail
derives its color from a sharp peak in its spectrum at exactly 613 nanometers

* J. Wouters and A. Verhecken, JSDC Volume 107, July/August, 1991.

Dyeing Techeiles PEREK HATECHEILES11



The beautiful coin of Tyre (above)

I I shows the eagle representing the
The COInS Of TeCheIleS Roman government, and between
Dr. Ari Greenspan its legs is the valuable Murex shell.

uring the 3rd century the Roman government severely restritte®lt was sent to Ravah: a pair came from

the wearing of techeiles and argaman, and use of these col@s Reket, the eagle caught them, and in

limited to the ruling class. At some point, this most expena their hands they had things made in Luz.
of dyes became worth a fortune, as the Gemara states, 2tioeedfTecheiles] is What were they? Techeiles, by the mercy
expensive® (Menachos, 44a). of heaven and their merits they escaped

. . . in peace.®
Most techeiles and argaman camelt is no wonder that for a period of P

from the coast of northern Israel 70 years or so, these coins were usefyq people came to Ravah who was in
and Lebanon, and we are told in theto publicize the most important com- gayel. They had items made in Luz, a
Gemara that the snails are found modity and industry of the city + the ¢jty known for its techeiles manufac-

from 2Haifa to the ladders of Tyre® famous dyes of techeiles and argamany;re (Sota, 46b). Reket is the city of

Shabbos 26a). i ini
(Shabbos 26a) Numerous coins with a predomi- Teveria, the seat of the Sanhedrin in

Tyre was also renowned for being thenantly depicted Murex shell, the those days. Some suggest that these
most important Roman coin mint ancient source of the dyes, have beeRV0 individuals were shluchei sanhe-
east of Rome. So unadulterated wasliscovered. drin trying to smuggle techeiles into

the silver of Tyre, and of such high _ o Bavel for mitzvas tzitzis. The eagle
quality were its coins, that Chazal Perhaps the most interesting intersec-js the symbol of Rome, and as Rashi

tell us that for any mitzvos aseh t'?n of th(tase elgmehntz IS thlezLol.Iowmg says, Roman soldiers caught them. A
that requires money, the coin to use E'UsSIve s ory (Sanhedrin, ): great miracle happened and they were

is the aTyrian Shekel° (Kiddushin, 1D., (# 5&G :(#.O )"O &+03 0& released and made their way success-

11a). The Tyrian Shekel was widely G&O#)37') /" #2 /2"#&.3' &361& ully to Bavel.
used throughout the entire Roman I"+) 1&G# 10! 8 &)™ "(,&

Empire; it was the dollar of its day. 4/&03# &(9" /'&-G#&

\I FOR ADDITIONAL EDUCATIONAL MATERIAL
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