Nov. 27, 1949

THR INCANDESCENT BULB ON THE SHABBAT:

AN 818 _OF THE C IN HT OF MO SCIENCE

(Paper presented at meeting of Association of Orthodox Jewish
Scientists, National Council of Young Israel Building, ¥.Y,)
In attempting to introduce some sembiance of order, from
the critical point of view of modern technology, into the current
Polemics in the world of Halacha concerning the use of the incan-
descent bulb on the Shabbat, we must bear in mind, at the very
outset, one important fact: that, at the present stage of the game
we can come to no definitive conclusion. The entire problem is ex-
ceptionally delicate, because of the great stress laid in the Ha-
lache on the laws of Shabbat and particularliy on the laws concerning
fire, and we must not forget that we are, figuratively as well as
literally, playing with fire. Let no one be "moreh héer heter® ,
act lichtly, because of the conciusions of ome Rabbi or one authority.
Let me briefly review for you the fundamentals of the laws

of Shabbat as delineated by the Sages of the Mishna and the Taimud.
The nl Nn\a{cﬂv , the types of "work" which are forbidden on
Shabbat ( and the term "work” is used here in a technical sense, not
in the layman's sense, just as the term "work" has a special technical
Meaning for the physicist) are derived from the types of work needed
foy the building of the Mishkan, since both passages - relating to
Shabbat and Mishkan - are nyv2IifNe o next to each other, T&
number of such categories of work is 39, the vﬂ’Q.h\>k?N "€ 3
These 39 major categories are known as Nk | and each 2)cis sub-
divided into minor categories known as J\\?[!J\ s, the requirement
being that each Toliadah be similar té ite Av in some certain speci-

fied manner. Let us now single out four of these Avot which will be
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of special interest to us. We have 27325 , making a fire, and rO%
extinguishing a fire. On D132 ) the Torah issued a special prohi-
bition, aside from the general satefu §5 50 ¢l , in the
sentence " AD P ayatin 131 e an\IcP " "Thou shalt
not make a fire in any of thy dwelling places on the day of the Shabhatl
Another Av W lachah is W2~ , which literally means "cooking",
Tt , as we shall see later, has certain other and more inclusive con-
Notations. The fourthe Av M lacah I wish to mention is (02 55N,
¥hich literally means "striking with a hammer”, but is to be under-
stood as the completing of any utensil. Thus, for instance, if I
attach a leg to a table which had only three lege, I am guilty of 2N
Q-Ga:>. since before it was not a table but, as a result of my action
it has become a complete table,

This, then, is the general fabric into which we may or
may nos read a Biblical prohibitioh, an lAnalky 910k, on the
lighting of the incandescent bulb on the Shabbat. Incidentally, it
should be mentioned that even if one would conclude that there is no

(eAvatle3 ~t1o9fc , prohibition by the Torah, involived, there is, at
any rate, a very definite Rabbinic interdiction, an /J?ﬁ? MOl o

The principies underliying the operation of the incan-
descent bulb are, I am sure, well known to alli of you; but, for the
sake of clarity , ae4 allow me to review it for you briefly.

The buldb contains the two poles connected by a thin and
highly resistant filament, usually tungsten, which will heat to in-
candescence when a current is passed thropgh it at the proper voltags.
The older type of buldb was evacuated as much as possible to eldiminate
most of the oxygen. Wodern bulbs are, instead, filled with an inert
gas, such as nitrogen, which compietely replucol.the oxygen-contain-

ing air in the buldb, The nitrogen in the bulb is at reduced pressure;

at room temperature, it is in the vicinity of 1/3 atmosphere. When
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the circuit is closed and the filament is heated to incandescence,
at the usual llo volts, the pressure is raised to approximately one
atmosphere, The radiation of heat and light by the filament is, as was
said, a result of the resistance of the filament. There can be heexid-
no oxidation since oxygen is completely absent and nitrogen is inert
under these conditions. Completing the biography of the incandescent
bulb, the 'hin tungsten filament will, as a result of the heat, begin
to vaporize until eventually the coil snaps at one point and the circuit
is broken. The bulb is then respectfully thrown into the garbage receptacle
Now, before we begin to mnalyze the Halacha in consideration
of the problem of the incandescent bulb and its relation to QJC, fire,
we must postulate one bacsic dichotomy; there are two types of phenomenon
which come under the general heading of # "fire", One is the common
combustion, or oxidizing fire, in which we have heat, light and a chemidal
reaction - oxidation, The ordinary burning of wood or paper or other ‘ |
combustibles eemes is included in this class. The second type is none |
oxidizing fire, that is, a radiation of light and heat from a body which
is chemicaily stable, The heating of a heavy metal or aliloy such as steel
tiil it glows, and the fire (i.e. the combination of heat and light) :
from the filament of the incandescent bulb, are examplies of non-oxidizig
fire.
Rtymologically, the Biblical Hebrew word for burning, 5-¥2,) ,
as in Xy prry e a2l (52 @1 12110 I‘F , indicates complete destruction
and, hence, in our terms - combustion, or oxidizing fire. We can bring

sufficient proof for this. Consider, for instance, the passage in ¥ishpatim:
POV Ak M1 (V) f‘{- rS{ Qe (t?,A > o5nle D38z ATz 1512 MK h_PQ,\, P> 1k 33 (&Y 71;._ )

Similerly, we have Ad |8 (Y39 A(c/An32) . At times, the Torah even employs
the term Y117 to indicate destruction without the use of fire, such
as ?'7\?~ D15 A1, In fact, the only piace in the Torah where

»>y2» , a8 burning, certainly does not imply destruction, the ?orah-
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makes special mention of it: Se@; gdk »Jedr, Qe s jor 2I90
However, all this is only indicative in a wery general manner and we

gannot base any ultimate Hiaa Halachic decision on etymologically

derived evidence.

We find that the Rabbis of the Talmud also recognized this
distinction between two types of fire, In discussing the problem of '.
of tempering metals on the Shabbat, the Yerushalmi (Talmud of Jerusalem)
tells us that a difference of opinion developed between R, Yehuda and
\be Chachomim as to whether  Li> Ru A3y op Lies 1k Rp 23010 &

Rabbi Weier Simcha, author of ® (nNQ 1/ic % on the Rambam, inetrprets

Rtc A3l1» as equivalent to any other Toladeh in Shabbat, remarking tha
the similarity here is,however, somewhat far fetched. If, however, we
were to read our own analysis of the oonceﬁt of fire into the words of
the Yerushalmi, we wilil find that the Yerushalmi is more coherent and
More logical. Toladah here ie not the same Toladah as in the other
¥ lachot Shabbat, but rather indicates a second type of fire which we
called the non-oxidizing fire, The problem in the Yerushalmi was, then,
whether heating a metal to a red glow, i.e, creating a non-oxidizing
fire, belongs in the same category with the usual Qk-. oxidizing fire,
in which case it is an Av ¥ lachah, or if Lka lﬁy (k“,n?(ln , that is,
that non-oxidizing fire is not at all clasifiable as fire,

Let us now analyze the problem halachically by a search in
the literature of the Rishonim, From thé Yerushalmi I just quoted to you
it is obvious that the probiem of the glowing filiament is most closely
approximated, in the Halacha, by the act of 4\122, the tempering of
metals. In both, the metal body radiates heat and light without itself

being consumed or oxidized. A systematic anaiysis must begin by détermining

the Av ¥ iachah to which we assign the process of Tzeruf.
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Rashi (Shabbat, 41 b) attributed Tzeruf to the Av W' lachah of
RGo2 93N « The Av of €20y don, you will remember, is a final
Constructive operation, or the completion of a utensil. Thu-.‘vhon I
heat the metal tiil it begine to softem and then put it in cold water,
I'socomplinh the hardening or consolidation of the metal bar and, in ths
sense, I can be considered to have to have made a new metal bar with the
present properties of hardness. If we now attempt to apply the law of
Tseruf , according to Rashi, to the incandescent filament, it at once
becomes obvigus that there is no reason to forbid its usage because of
Tzeruf since no "completion” ever occurs. The filament is never, Heaven
forbid, dipped into cold water while it is being heated electricalily,
and by merely turning the switch and breaking the circuit the filament
returnes to its previeas hardness and consistency. There is, then, no
problem of Tzeruf in the incendescent bulb, according to Rashi'e assigne
ment of Tzeruf to 1092 dswn ,
Maimonides, the Rambam, writes in Wishne Torah (Ic";dtl’f‘w G ):
2nht ArELN J\??I.A NS 15D ,P1N2 (379?.;3 fhz\\ Ale PND MY
"He who heats metal (on Shabbat) in order to temper it in water is guily
of transgressing a Toladah of ©D~329 ". And in the next halacha ( iy
he writes: 2" h Qq 9? (n:_hJ ekt , that if he pute hot metal in cold
water with the intention of tempering it he is guilty of transgressing
a Toladah of J2D o In essence, then, Maimonides sscigns Tzeruf to
the Avot of M2 and ‘2> , one upon heating the metal and one
upon cooling it.
Before continuing with Maimonides, let us quote the dictum of
Shmuel in Tractate Shabbat (42 a): TIDL ADAN h j\?,\g (2w Su,pQ M€
Qi Ralne &E Slh,f'l’ S LWy AR PR, w1¢ ge permitted to put out a |
burning (or glowing) pheece-ef- ember of metal in a public piacé in order 1

that no one should be hurt, but not a burning piece of wood (or coal ember)”
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Rashi' s explanation, to which Meimonides no doubt consents, is that a hot
piece of metal cannot be cailled "burning® since the metal is not consumed,
therefore extinguishing éé-ksor rather, cooling it, is not the same as. 1>},
vhereas a burning piece of wood or coal is true fire since the body ofthe
4raterial is consumed, and therfore he who extinguishes it is guilty of 920,
.You will, of course, notice the similarity of Rashi's explanation to our
division of fire into oxidizing and non-oxidising. The main point e he»
is that put'ing out the glow of hot metal is not Hro .

%

Let us return now to ¥Maimonides who, you remember, said that
L7 13‘ {u)J\J Ple, 4f his intention was to temper the metal bar he is

guilty of ‘1zo5., In the same halacha, however, in the preceding line, he
says that 3T As AN &JM Nrowd f‘lt , he who puts out a metal ember
is not guiity of '12 5, What Maimonides means is, obviously, that while
direet extinguishing of the metal ember is not reiated to 17>, dousing
it with intent to temper it is a Toladah of ‘12> , Thus, guilt because
of 122 in the cooling of hot metal, according to Waimonides, depends
upon hie intent. This is evident from the language he employs - Waimonides
,vas always exact and chose his words discriminately - 21.n ‘\Om ?? (Hand Ple
if he intended to temper he is guilty.

The Raaved, however, challenged Maimonides on the point of (Jrhe
(n>J~N » and said that Maimonides is inconsistent since he everywherec
supports the opinion of R. Yehudah that (uaJ'\N U'lcﬁ 7223  thet where
o M lachah is done without the intention of performing this W lacah, but
)rnthor a second concommitant M lachah, he is suilty of the first too. Heme
too, argues the Raaved, he should be guilty of Tzeruf (i.e. 125 ) even

Af he does not intend to temper, since 20P (.,_ww U'lc{ ~73 23
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The Raaved's objection is an important one, and we shall dispose of it
later when we return to the problem of DYV intent, in the Laws
of Shabbat,

Applying, now, the law of Tzeruf a la Vaimonides to the incan-
descent bulb, we find that there is no (avad H/87/¢ , mo Biblical inte»
diction on the lighting of the incandescent bulb on the Shabbat,

There is, however, one dissenting opinion with regard to the
oOoung‘of metal embers as Toladah of )22 , The lone voice is that of
the 2 , Radbenu Chananel, who says that the "heter® of of dousing a
Tetal ember in a public place is only because of o) Pipd o Yo preveveant »
possible eritical injury. A hot metal bar, even il not hot enourh to glow,
is hot enourh to csuse possible death to one who touches if, probably
becuase of shock, whereas with wood embere,if it is glowing the public
notices it and kecps away, and if it has stopped glowing thenpubsto~n~
its temperature is too low to cause much concern. At any rate, the important
point is that metal is no different from wood and there is an (chu>ik7? O'*K
on the extinguishing oi either of them,

We now come to the final opinion on the parentage of little
orphan Tzeruf. Maimonides, the same Waimonides who declared that Tzeruf is
Toladah of /1 N and >N, Bays ( ,"p Al TonCr 5 )i 3Nt ’7'.1"'9
9{1,\, A3l 3';3 J?Ag 3{4)\L T¥ AIDAND Ao RNAND 1le (uDQ S‘-’q\sﬁﬂ 'J'N"’
"He who melts any amount of any kind of metal; or he who heats the metals
till they become embers (that is, they giow), transgreeses a Toladah of Rwl.
Here we have a typical “p"mm Ay’ s 8ince in "> 19 he telils us
that Tzeruf is a Toladah of O'72 N and »>N , and in 1”9 U0 he
tellis us that heating a metal is a Toaladah of 5{11\' e The solution
is obvious however in terms of our empianat ion of Maimcnides' opinion

that Tzeruf is a Toaldah of » 1 N and 525N « We then said that only
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when there is specific intent for tempering, Tseruf, is there a question
of 5~y:D and (2> ; but when there is no intens for Tzeruf, there
is no #e guilt on account of these two, This is the first verdict quoted
from Maimonides., The second passage, from () 7> , complements the first
by stating that where there is no intent for Tzeruf, but only to soften
for purposes, let us say, of fitting it into a certain mold, he is guilty
of a Toladah of &LN . This solution, which biends with the pattern
of our mnalysis, is also mentioned by Rabbi Shlomo Gorontchek in mﬁruolt
printed in the Kislev, 5709, issue of the monthly "SINAI"™ , published in
Jerusalem under the auspices of the ¥inistry of Religion, and reprinted
for Americans in the Tishrei, 5710, issue of "HAPARDES" ., Incidentally,
Rabbi Gorontchek's conclusions that the iighting of the incandescent
btuldb on Shabbat is only an jqw? M0 'k and not an (nr k7 a)o0’jc
has baiought on ah avakanche of bit er criticism with even some veiled
hiptshdrastic consequences.
I mentioned the Av W lachah of g‘izN « The word literally
means "cooking”, and indeed the conventional form of cooking, the lef)’
agh?,m , is the cooking of food. As for the Toladot of S—QzN , we
read as follows in Tractate Shabbat (74 b):. flen 1l > 22 A1 D27 INM
S-Qw 10N~ 21> paofeis "He who melts tar (on Shabbat) is guilty becawse
of (i.e., as a Toladah of) &\N », The principle is thus firmly
established that the M{lachah of S{'zN is appiicable not only to foods
but to the heating of other materials as weii. This principle is sume
mariged very concisely by Maimonides ( 15 0U"2): &;e Al N3 L{ y(()
S&nr’ ERN AND S ,fozue mQ).\Uk,Km > Ly . "The principle of the
matter is that both the heating of a hard body in fire amd or the hardening
of a soft body through fire, leads to guilt because of ngN *. This
is consistent with the statement of Waimonides previously quoted that the

melting or heating-to-ember of metal, without intent to temper, is &
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Toladah of &’L N .

Now, however, that we have disposed of the Avotl ¥Ba
W lachot of R/0p2 »oN MY Tt D  and 112> a8
reasons for outlawing use of the incandescent buld on the Shabbat,
we are faced with the most cogent of all reacons to prohibit the lighting
of the electric bulb fennnlk?N  , Maimonides' verdict that
heating & metal to an emher is & Toladah of /2N , indicates
$hat heating the filament of a bulb to incandescence would similarly

be forbidden because of 5—{1'1 .

Rabbi Gorontchek, ih the article mentioned, eliminates
this difficulty in the following manner: g{zN , he says, is
defined only as YD A ?f/./\ , as coming a8 & resuit of fire,
though indirectly. The incandescent filament , however, results not
from fire, Qh , but from the filament's resistance to the current, ‘
and the Av W lachah of S{-z N is therefore not applicable to the
incandescent bulb. |

We must, however, reject his contentions on the grounds i
‘that extension of his arguments lead ue to perfectly ridiculous rcsuits. |
According to Rabbi Gorontchek, it would be perfectly permissible,
[ermnatle N kROt rxinomeek ax R ke X ERE KRN XSG P F XAEX &
to ccok, on the Shabbat, the most elaborate chicken soup, as long as we
use an electric stove, This is, of course, somewhat sbsurd, and is &
hard pill to swalilow. We must conclude that, on the contrary, any rise '
in temperature is : S—KIN regardiess of the primary sousce of

energy.
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The only solution - the only acceptable solution - is that
where the Toladah bears no, or very little, formal resemblance to its
Av, the only similarity being a Yjv= or intent to achieve one certain
creative result, then when this intent is lacking, th& Toiadah loses
Its identity as such and is no longer forbidden because of reliation te
that particular Av. 8Since creating a permanent orifice or openeng in
an aboess is, as it is, rather distant in in external form from Cr1Gaz asn,
from applying the last stroke of a hammer to a utensil, and is regarded
as a Toladah of this U032 »>wv only because both involve a common intent
of completion of a structure, then, when this co'mon intent is lacking,
since the intent is now only to force out the pus, he is not guilty ofl(o2 2o,

This same principle we apply to the Toliadot of bR N i
and %&?N » 88 wag just shown, In fact, we can also extend this
reasoning to cover the assignment of Tzeruf to L (ot >»>wn, which is
Rashi's opinion, However, this is unnecessary.

I believe that a brief summary of what has been said so far is
now in order.

The radiation of heat and light by the filament of the incane
descent buldb was characterized as the equivalent of Tzeruf. Rashi's
designation of Tzeruf as a2 Toladah of U3 »>n is not applicable to the
filament since nothing final has been accompiished as far as tempering
of the fiilament is concerned, Maimonides' assignment of Tzeruf to »H72»
and IERD is not applicable to the filament because there was no
intengé for Tzeruf. And though Maimonides usually does not require intent
in l"luhot Shabbat to declare one guilty, yet, as was shown, without
intent these particular cases are immune from the generalization, Rabenu
Chananel's interpretation of Shmuel's dictum in the Talmud presented the
only difficulty because, according to him, the creation of or extinguishing

of a ._;Yh(‘ is a)f Toladah of 3 ~3'» and ‘,):> regardles- of intent,
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Finally, we considered Maimonides' assignment of the producing and ex-
tinguishing of a ASNAN ﬁ,_APﬁc‘ to S'Q-w. Rabbi Gorontchek's contention
that S-\lel is a result of fire only, not of electrically-caused heat,
was discarded because of the consequences of such argument., Instead, we
aprlied to %Q,e N the same reasoning used on 3)H7P2% and ()1 >, namely,
that of lack of intent, These, then, are our fundamental considerations,
Now, for some self- criticism and evaluation. I believe that
the conciusion that according to Rashi, who assigned Tzeruf to {10y »ow
the lighting of the bulb is not a ¥'lachah, is based on solid reasoning.
Similarly, our treatment of Maimonides' opinion asesigning Tzeruf to pH7v?2 »
and |1> seems correct in its analytic reiation to the problem of the
incandescent bulb, The only analysis than can be considered not too well
fortified is that of Maimonides' opinion that Tzeruf is a Toladah of (g{'l/u N
The main contention was that in such a case where the Toladah is, in
external form,removed from the Av, then if we can demonstrate a lack of
intent in the enactment of the Toladah, the Toladah is no longer forbidden
on Shabbat., Now, while this argument was legitimate for our treatment
of VMaiménides on »HH¥15) and /)25 ,since Maimonides is there in complete
agreement with the Talmud that basically it is permitted to produce or
cool a metal ember, yet, with ?tuu the same reasoning is weak because
our dismissal oy‘ny relation of a Toladah to its Av, in the absence of
intent, where there is little formal relationship between the two, is not
well fortified with distinect criteria., Who is to judge which Toladot are
closely reiated, in external form,to their Avot, and which are entirely
dissimilar? With ')2> this problem was obviated because of the Talmudic
dictum that essentially there is no question of '|2O on metal embers,
and Maimonides' emphasis on intent -« 2"h ‘gwgf l_'_/f;’\_;! Pl)® -, With 0 d,
while we could not use the same Taimudic dictum, since the Talmud there

discusses 1j2> and not M2, yet we properly differentiated
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between oxidizing and non-oxidizing fire which was supported by the Ye-
rushalmi's analysis of ka A3 (’m , and the same differentiation

Wag seen to account for the rationale of the Talmudic sanction of the
extinguishing of metal embers on Shabbat., With ;?:z N , however, no
such dichotomy is admissible, logically, and the Talmudic dictum concerne
ing metal embers refers only to cooling them not producing them., Ve
remain, with Eu N, only with our own impressions of what constitutes
a weak formal relation between Toladah and Av. And while we may be
Justified (and we probably are) in an a priori evaluation of the
Toladah-Av bond of 382N as weak, and although the basic premise hes
been demonstrated by Maimonides' judgement on (co9(N >N, puncturing
of the abcess, nevertheless clear andém indisputable criteria are

lacking,

In concliusion, let me say that this entire discussion
has been 2\'&’6142 YR a?a”r , only theoretsocal and not
intended as gfinal conclusion upon which we may base actual practice,
I wish to repeat, that even if there should be general consent, which
there is not, that there is no ean~He3 NoHC  on the use
of the incandescent bulb on the Shabbat, yet there remains a powerful

,J‘\vw Nlo e fortified and strengthened by the force of dPUN ,

of tradition, practiced and sanctified in Jewish communities ail oyer

the world,



