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* Bu ibare "~€; skl

oo te-as 1 oseklinde ol=a zerektir,

* Birkag istisna bir tarafa brakilirsn vazmada bu kelime £ g
seklinde :L-;l'vfl.l.l.l.l.l:l'. Yukardaki mathu metinde doima s i imliiss
kullamilmustir.
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=k 50 "W geklinde de harekelenchilir,
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.l Yozmada sik sk rastlaman ve asikar olarak = kap .
manisna gelen bu kelime okunamanug ve ligatlerde bulona-
Hsen

k

4ie sekline sokulmus olmasi da muhtemeldir. Bu kelime yaz-

metinde \:'". seklinde tashih edilmistir, Kelimenin es

ashnda - 7 olmas ve miistensihler taralindan ivi ckonumivs

mada valmz hir verde (not 86) ki=smen harckelenmig, notlarda

curtildiigii  iizere, cok defn noktasi, bazon da 4zs -;rlq.litl.dl‘ va-

almastir.
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% Yazmada s vok.
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32 Burada AM—s den somra a=by (50,508 ) seklinde bir ke-
lime gowiliivorsa da bu kelime (veva ibare) zait olsa gercktir.
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* Buradaki ibare okunamamstr,

* Ha geklinde de okunabilirse de (-l-7 tercibe savandir.
3 5y kelimesi vazmada voktur,
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10 zar kelimesi sonradan il e kelimesi civarma ve iki satir

arasna ilive edilmis, fakat satirdaki yeri sarih slarak igaret edil-

memistir. Bununla heraber, mitennes oldugundan ve mimna baki-
mmdan s kelimesinden haskasinn  vakismadimdan, ikinei
bir ihtimal pek bahis  meveon  olmakseon, b kelime i1y
kelimesinin - sufat olarak  kabul edilmis ve bivlece metne
ahnnustir,

il 43 L1
2 Burada herhalde bir veva daha fazla kelime atlanmuz olacak.

Ciinkii yalmz bagma i kelimesi tam bir mana vermiyor.,
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A geklinde de okunahilir.

* Burada 14+ va nebzer kismen silik bir kelime, sonra da
» var, Ciimlenin minas bakmmundan biyle bir kelime tamamen
zait oldufuna gire, kasden silinmiz, sonundaki s de unutnlmus
alahilir.

# Yopsmada L vok.

¥ Yarmada g, scklinde olam bu kelime arka arkava iki
defn yaziladir,
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¥ Bu ikt kelimed birinin vanhs olmas, veya hu ibarede

hir veva daha fazla kel

me atlanmis olmasi muhtemeldic, Ciimlenin

dofrosu belki de siviedir ; 4ukie Mo a1 ek aabail dedd
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 Burada

baglavan bir ib

arenin atlanms oldufu anlasilivor.
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1 i e i
. _._:_--"j U ) o W T b i
i 4 A *




ol e iR L o @ y
bl Lol VI S| e oy s 13
| = e e

s i
=1

Jo¥lae sy @l DG 4l 01 2 0 4 ylel

L e Lol | (L RS T i | aid

e ol ol U 2 gy
2

i

» L = P =

(11 " EN
el dl i ail y s 2t el e

-

M Yazmada AW kelimesi vok. = e
# ol ( Harekesi igin fotografa bakimz ) .

el o P
i Byl




16

P ) T ale 5" 2 el B | ST oy Vo

i
-

- . 14 - - & ia® P ] =2
‘g*:% 'uC-;L'I -:l:--u-—'l-l' \'_;-J.]l..!'llg _ihﬁu'-' 244 -:Jj'-iLP

—r

F L} 2 : - . L
n.I,.J'w [T ._.:ll._':.Lr r-L_..‘-")"-:J..-'aJ -.IJa-s ‘,EJ': A

e 4

e

']
-

Sl T L e Tl S WS Y

=1 wd 1 - 1 * IL.a & |
"-_'Lia- -:ln.._ -'Lq_'lr-l JL#.I;!"I \_.,_.hl_:.'_} .._JL{U_‘H. "_"',.'_ |

"A.
Lo
dlal) o
N "y

14




YAZMANIN TIPKIBASIMI

ITHE

FACSIMILE REPRODUCTICMN
OF THE MANUSCRIF]




"

“w_,}v,m, BT CamdlN! _ﬂ,J..._.wuﬁ*
ﬂ.uui_ﬂ.k}nqﬂqjﬂﬁqﬁ.uj:ﬂ:ﬂj QM__JHW

\__mﬂh,an.n-:. 1413nﬂ« n.axn..q_m‘\._l,_\.ﬂj....
i ii«wmmﬁi;&ﬂ_ﬂﬁﬂ__ il

Euﬁﬁaﬁegv ﬁ,,.ﬂ.t _q_ulﬁ&\.._ﬂ.
%alﬁ:aﬁg]iﬁ? E.._ {78 inna?.
B b Tt
%_351..,._1 I T s e
...4&.‘ Aﬂ_ﬁﬂunu.iﬂ \..Ja...lﬂ...._\un.\_...m._ﬁ..ﬂu. X
:»ﬁe_ Z neeriors | 67q
..3%??1% kA ﬁhﬁét&nﬁ T llia
na_.nﬂ.\ﬁs, -fﬁ%gm; T f...,,iiwa o
_%nﬁuuhlq;ﬁqﬁ.ﬂﬁﬁ_nﬁjﬂﬂﬁ _hh__qﬁ.ﬂ_j
A?ﬁiﬂ«ﬁﬁ% .

n!.lL:...J__\P_.

P e ST T B

e n.ahn.._.nd..m.__l_._. :...anh.ﬂ_\..w\.wﬁi..
G RO A AT
jnh_eﬁlﬁ\Jﬂaﬂﬁxqﬁu Pn.du_._.,_m..mu
€19 6 <51 waﬂw...u..\,wj.ﬂn..ﬂaﬁ?lza
a:..w %d.ahﬂ.. Aﬂﬂﬁﬁnﬂ.ﬂsﬂ&q el
_.Mﬁ:..:_x seviflc :.J.....Jﬂ..%ﬁ\.jéﬁ

< mk.h.utd. P JJxJﬂwnJaﬁli‘?m«. _.
ﬂHa:.. it ..oxhrn._rt.“ aﬂ .a.n.ﬁ.r.: Z2<I

.__.-..A -ﬁ..n .Lq! ..1 =y L...a.w.:“ l....n.J._..ﬂ..l!.,l 4
v Feis Y= L il ..,uﬁ«..ﬁ..,n
<IN L_ﬁ _15} aﬁ.}ji{i

—

_._.n.r. -..\.. In.ﬂ.-.ﬁﬁw._...._._.ﬁ-_u ._.&.&J\,ﬂ..\. 5

T __.._...F —r ST mll.l..w A 1_1 .u\

Mg+ -m...ln.nl......—.n_-rvw\ .L_ o ol el ﬁ: J..AA

F gind]




-~ = - 1.._.-..__“.. .
ﬁtL-ﬁ ._..WJ_ n-...\]. .u.u. &1_ |1_u..,_\-a.__ u& Hi}lﬁ.-. ..n“.._ﬂ._.‘_.n“._..1-.‘.“._”.__!1 v._:._un__.___..._ar.h;__ﬂ.___._,r._.-r..\_..._1.&..-._“4._._--___

Hﬁ.&mﬁ Jn_kéaﬁahﬂh il ool SRENTAMA T Y

- _1.._ L e T e Pie
Aﬂ.l.*-..__. © ﬁw\n A _—.._..w.-ﬁ. {15 r 4.1.1:..\..1. .l.r.“‘.a.n__ oy S ...._1.. o e ] i
3 ' s . gAYz '@ SR

......_.__.._,.......t..__hpﬁ c .jn;_n, ﬁ«n...l..ﬂ.il nJ.J : .n...“.ﬂ.] QTG ...n.\.,.uﬂ...,.m.u._:“ l..._rh T a2
S (EREET] || a;&fﬁm.,.__nﬁ:t_...‘-.r,.,_uku o R (SR 6 V7 oy (D O ey e

,.ﬂam.._ 1....._.1_\1 __..,n:h_.J .f 5 ?_._.:\.,..{. 1«.. ,.J._zj H..r._..f. RN T R g Tl s b P
..«\vu_ﬂlu_.uu 3 _._...J..__.__Lli.-m_ _..._.imh :.u_...a.w.,_a._.rmp_ ]ﬁh ..._......».-...n. e A TR e L] -
_ o O ..m.;?n & Cp e ..1\..1 et (SeradrAT Ercn - J.., Lo

Lkt ¢
g : I > R o g | Y
e .r. .q_. R e o 2 ! ..3..11. .Jﬂ._.n” ST 4 17 PV e g sl YT T 6

. iy bt el . P T A - -J. . .
1}1 :“J_ W e e ) oy 181" 5 o i T TP E

Y ¥ 1 .. L, [ rr - ) :
™ 1 P a Sl ke A Ul o L Tl M [ Y 13

(!

..da..ﬂf - ._.4\_...“ u...._l. __.m x.aLL i ! LY i
1 " -
A e ) e Y (A R (T (e L A s
ﬁrj_._._..... .r...._r... ..p.n..l.“ |..._"......|_.: n....L...._u. il £ # 'y ™ 2 | (] i ki = .w....”“ ] ¥ e
b r - T A W oy / 7
. - o A rd TS ._....w__... 1_"" i< = el [y

-
I o £ir ot o e R LIy A \ “j wi. w1 ]
T O Al uytxﬂ ST K A B o P e
LG (ad € 7 T A o P e D)
-y s ..J._ = ..h—.__ o et 53 : . il o ' ks .
BN e e LA A e v
..".L : gL - [ i
.___" ...v......“....L_H ......\i....h.u.. g ._.1...1. | L4 i uq_....é__ | L il L
1._.._ - b Srla W | il & Bl o ¢ ]




: ﬂn.{.tJ el 1;1 e d Il ..,._Tu.‘..‘..,.

A_w_-w\v.fuJ. ..H U_u.ll._ _\..n.-.._nlq_n..._ ﬂf.__...n. P o

1«&}..&#.& s .x....w....n!,.__.rt n ..u.ﬁ.d.m

Vﬁ_.k....mimtw eI o e d =S Te <
S e il o y JA{;ﬂw.\&? (;.AL..;, (Ao
ol an D e s il ad i £ e Tl i...,mjlng_..iw?
.dldﬂ_.m L) i sa el a0l (g &ﬁﬁaéﬂn- TEve eI

" = I R
532 g m S T YT

i B = 2

.wu.lm.n..,...m“:..”_..“..,J;f.. L T P ..5 s 1a.udu.mj._. D T 6]
PRI (v R TI Rr (TR L rIRTIC ST 511..1)..&..?

B P ) e e a ai S UIN L, SRR ST T R
> 1.?%1 nm.x _,_ 7S]« i#wumn ek ¢ _q-._,_,,mﬁ. M 5 o LT G £ 106 el 1Al

o

, : 53 s s
o .l....._. L™ ¥ E1 ’ ’ jl_k_._. -.-....f........ ._1_-.....
&iJ}ﬂJ...j__ﬂ.ﬁv,* . L\«\.,.J.u N _.Aﬂ_ <l ; e g v ﬁ_ﬂmqu T o

- 2 f: 1 .ﬂ._ﬂu_ﬁ. h -.. ! ...]..._....}._...t..-..?..
..:.L.IT..,_q X.u__.. ,.1.;10.? ) ; 1 id L T 1h §
J‘n.il\_.u..: .. _._l. = Mxn -

© i

@ oo L D o U A E L LTS,

B g




T (T ...-..u_ f a... c— o
ﬂn:ww..ﬂ,. e e iga—nr x,_‘.“.__.ﬁ_.:,r.m.:_,_.,__..q.u..u_._ <C o
né.m.:QwM Ao %ﬁq , . :
.hﬂﬁ.w.’ﬁ... :.h‘ﬂ....n.n...‘.\ﬂ..__ “.._L.__ ﬂ..—.._. 11“.-. “tu-.._.
(XSS 11 (P (Teu [ uw > ¥y :v?ﬁ 7
n...mﬂﬂ._u“\u] Y IE n.,_..___.a .|._.\w ¥ ._rﬂ.\J

> e S ST oo

\ ..
.........m..\.ff BT (re Ox,

e A€ <

=ilcdrs =

.l.
e Lk [

s
i1 PP e Qs R (e

R ﬂﬁu...ﬂ._.« S A e
,ﬂ..._:.w ;_.1_1 MIESNE v (P
{1 _nu__.._; __...J_..__”_.. .._x.,_....

1._.“._1\-\_1;,..”:.‘. fifin< T

<1 lﬂ_...ﬁ,ﬁﬁf.fn Wiy STvbve (e <6

-y

a b4

J..j}ho.___._ \wxh_J._...._u..._n.ﬂFu_.ﬂﬂ h..._::.. _:W_:.
o B e FLTE (Y

d "
A S il nn.r_:ﬂ%u __iﬂ:le

it ._.._..u_.\L: .,no. L




6

e <
 pdE A e Fie
et et Jecias A
.11(...\,. %hm}ﬂimﬂ@au ﬁ_r”_.ﬂ,_
§ e AT AR e
L e < et s D
- &Wﬁ%ﬂh«mﬁﬁﬂjﬁhlﬂu:ﬁ ..,u.f‘.ﬂmﬁ R
%ﬁﬁﬁﬁ&ﬂmﬂ.@ﬁi
b iR IR
B o ans T TR IE
B o Ve 0T T
B . AR T e TR
q.ﬁﬂ.ﬁﬁﬂkﬁmmﬂ@ﬂﬂvnﬂ«%q .._:_._A...m..._

. - 1 o

%T%”Wﬂﬂﬂm:—ﬂ\ﬂwlde.ﬁ el _....1.._ $

B =

Py, )
[~ ..__-...

17

0T

ﬂl. ¥ ,..,ﬁ_....lu L n] A |.|.

A NAG a3 BT
e U3 <7 T[T v eTErery
AR ey s T e R
lifnan..wﬂ..x..m T 3 PN n..,._,m.m.w
el Tzl acha .”.n.h_ﬁ...?eul_.v_ ﬂﬁﬁm..,...__.”i
el e o (e e IS
hj._\r_ _ Mumm...._.u.ﬁu.wu.q peMm<cies™"; wwwm....r
Sl el i e
...n.ﬂn_..‘ﬂﬁﬂ.wﬂ.\...ﬂ... 'y niuw.__.ﬂ il [raey
S o Ll (xalhadalidy Sy
ecofr 65O _u.,,wwu s

<) L& 16 rcop) @..u,... C: w.hmﬂqﬂmin..mrn.ﬁ_ﬂm ccr

ol



PN B, W SOl e
n.ﬁ...m\.ﬂ. 11..2..-m.,ﬁnri,1n..w._j1....__.4ﬂ w_.ﬁ...... _.«mn,.
.E..ﬁﬂzén} SRy
n...nn_ﬂw.nmi icd _"...._.n.%. ¥ ;_a,_..JrNJ. n.,._.___.qm._
ﬁ..u..,...__n._v_ﬂlf qjﬁjﬁﬂﬂaiﬂﬂ._ﬂd.i‘
v e e e IR

._

LriEoceee rTT e irde |

: .u.ﬂ_a.wp_.,_\%ﬂﬁxtnz aﬂ}ﬂa_ ey
¢ ﬂﬂﬂ_._....ﬂﬂﬁ €|t ﬂdmtﬁﬁ.\;&ﬁ 1!!4....“.1
s R B e (el
nslt.__,ﬁiu:m:ﬂd]aafﬂ.“. = ren
Ot EaZ wdr- = eIl Gon Qe
el
ﬂu‘&w.«ww,i!nuﬂ.\wﬁu.m]ﬂ ﬁﬁiﬁa.ﬂﬁﬂqﬂ.ﬁlmi
.a.w__.\s __.ﬁ_m,a.y.yn«..&ﬁl .n.ﬁ,.jul.n..

oo cian v ed SHarersl

.m.‘...__\.._..ﬂ..}..w_f% Aﬂ:i.w.ﬂdn._\._{\nh!hmqu\.
~ASPETC) 9&u“ﬂ4pﬁ.3;\gnij
oL Lghd%h. —D U L

; Hiﬂ#..tfﬂ\w.wﬁﬁ.mu#ﬂ} B4

31%_3,4.._# SN 3_]?“.1 el
ﬁﬂ ..J._.A_....._,a h_n&m ..wmw_.T..l« w_aﬁﬂk i _‘..,
._Lu,..J._\J -r n....;_.n.Tm.ﬁl.__...ﬁ_.. ey __J\MJ

g L fif h\lﬁ“\ﬁﬁﬁ@&j "
<eie t.._U_\.n._. _ nu._ ﬁaﬁﬂﬂmﬂ%@éﬂﬁiq

._...J.
— m.f]_ ih.w..ﬁhwaﬂﬂ

..tu..a. : ﬁ%ﬂxﬁ.&m\,ﬁ.s—a;\.\ .u.lw g

I e TP A ASTINE.




.-—uﬁc,\Vw-J ._nL.J_fﬁU ﬁ.__ullﬁnr_..mn..u.__.-ﬂ... Uﬂ____
i

R RO
ol |Gt e

_ﬂé«mqlliu. 115 ﬁ.v;_:.mﬂt_._‘\nﬂ.

.malﬂﬂh. eV =ty = eaneial \jﬁﬂﬂﬂq

w\-rnﬂt{w.\_nsﬂl .ﬂ.t ___.___..‘Ayt_..._r q..lL“_...i.,‘mJﬂ.q...ﬂr._..-m_._ LI 1&.4

.n..JﬂJ_n.ﬂ..l.,.w* .......:ﬁ.h. m__.nn n....l ..._.M._ﬂ.ﬁ
re<i?) 52 e _..\._::.u 1..1..._11
?..Uau_ 206 HQ.:H. ,rm._ ﬁ__ﬁ.__m.,ﬂq
..__ﬂu...t.: _.h...rv.m-vn lmjlq._.,\:.mlﬂr .D:._,.mj
3.. o Yy (7 p.ﬁuw jﬂj
< __. r..._,.x.., k__.__.... .. _.nt.u._u
(15" 4,:._.1. L (5 _R..ii..ﬂ.ﬁ.

;.ﬂ-._ o Ce ..f..-..._.ﬁ .
i, .u.n.t...cax wii.:n..ﬂ..x Bt u..__wﬂ.v

- |j__-1

SISV iE T S IEE

L |

JJ

F1

s G
W_)_..w o e

< J..un.i..a._ :hfe.ﬂ.. w‘} .,__wﬂ_,..uu > _1.
Hl._...__ﬂ_.nxnz. JJ u ﬁ_..,.} .&t_ __ __..,

1,.}; kn__.__?ilj Hﬁu.m_ ?ﬁ.
nﬁ\nn-rﬂrq._, ﬂjjmai.qlﬁﬂ__wtdiqﬁ,hﬂmdﬁ.ﬂ.

.__
W i _.x__.

do

]




36 —— : - =

the first body. This process takes place in the following
manner : the smaller the original size of the air and
the greater the size imposed upon it, the quicker its
return to its former size ; and similarly, the greater
the amount of air drawn out of the vessel,—then the
vessel being lowered down upon the water— the
quicker and the greater the adhesion of water to the
withdrawing air [ie., the greater and the guicker
the flow of water into the vessel].

What [“the cause which,,] they failed to grasp
in connection with their observations made with the
vessels, being led thereby to believe in the existence
of vacuum, has thus become clear, | and it has become
manifest from the preceding discourse that the exist-
ence of vacuum does not result from what they have
said, and it has been ascertained that what they felt
to be empty and contain nothing is in reality full
with air.

These were what we intended to say in the first
place, and we have done so. Let this be, therefore,
the end of our disquisition concerning the vacuum
existing in space.

Endless praise to the Conferer of reason.

14
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The cause of “the speed of,, the imlux of water
is considered to be an attracting agent drawing it to
itself and a repelling one repulsing it, but it is not
so. The nature of these bodies is such that a transfer
of space is effected between them, and the one takes
the place of the other in such wise that they remain
in contact all the time. Whenever one of them with-
draws from | a place, the other one flows into that
space simultaneously with the withdrawal of this
neighboring body and in such a manner that the
space from which the withdrawal takes place never
remains empty of a material body.

The substance of the body occupying the one-
third section of the vessel after the getting out of the air
drawn out by suction has been determined, and it has
been ascertained that it is the above designated por-
tion of air. It has become manifest, moreover, that
in the first case, the air did not evacuate any place
so that the water may flow into it, for all the air that
was in the vessel was at its natural size ; whereas in
the sccond case, the air was at a size imposed
upon it by force, and when it reverted to its original
size and, as a result, drew itself back, it evacuated
for the neighboring water the place it occupied. Tt
has also been ascertained that (that which in) the
influx of water, (was] believed to be due to its being
“attracted or,, repulsed by the external air, is in

reality due to the property residing in the nature of

these bodies concerning their transfer of space.

It has become clear too that the speed of the
motion of the second body which substituted itself for
the first body is equal to the speed of withdrawal of

13
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sel. | [On the other hand,] Verily, air, due to its 12
excessive humidity, takes the shape of the bodies with
which it is surrounded, and complies with and fol-
lows, what enlarges or contracts, promptly and quickly.
When, therefore, [a part of the air was drawn out by
suction,] the remaining air expanded and filled the
vessel, [and consequently,] it remained at the size of
the cavity of the vessel, and when the constraint hold-
ing it at this [enlarged] size parted from it, it re-
turned to its [normal] size ; and the space made
available [as a result of its withdrawal] did not remain
empty from the bodies neighboring it. Indeed, if the
body neighboring on it after the parting of the cons-
traint is air, this air fills the space from which the air
in the vessel withdrew, and if it is water, it flows into
this space as soon as it is emptied.

The speed of the motion of water into the space
from which the constrained air withdrew by going
back to its former size as a result of the parting of
the constraint, is proportionate to the amount of
constraint applied to it. Indeed, the smaller the amount
of the air remaining in the vessel after part of it has
been drawn out, the greater the force necessary to
hold this diminished air at the size of the vessel ; and
again, the smaller the size of this air when it is al-
lowed to go to its natural volume as a result of the
patring of the constraint from it, the greater the speed
with which this change of volume takes place ; like-
wise, the water will follow the contracting air with
the greater a speed, the greater the speed with which
that air reverts to its natural size.
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ness of water occurs without the addition of something
to it ; for, in fact, water, which is by nature apt to
be the scene of a decrease or increase of heat, re-
mains the same water | in both cases.

Likewise, air remains the same air when it aug-
ments or diminishes in size. Moreover, its increase in
size is sometimes in accordance with its nature and
sometimes forced. Similarly, its diminution in size is
analogous to the motion of a stone. Indeed, this
motion is sometimes in conformity with the nature
of the stone, which is its movement downward, and
at times it is a forced motion. The stone remains up
on high only as long as the constraint adheres to it
and when the constraint parts and leaves it free, it
returns to the disposition residing in its nature towards
“downward,, descent.

Likewise, when the size of air is augmented in
a forced manner, it remains at this size as long as
the constraint holding it at its forced size adheres to
it, and when it gets relieved from it, it returns to its
natural size. In the same way, when the size of air
diminishes in a forced manner, it will remain at its
reduced size as long as the constraint adheres to it,
and when the constraint quits it or parts from it, it will
return to its former size. It is to be noted that the
size of a hot [an elastic? | body increases when it
is stretched in length, and its breadth decreases [in
the process]; whereas, when air increases or decreases
in size, this increases [or decrease| takes place in all
directions.

Now, the air which left the vessel when drawn out
by suction was not all the air that used to fill the ves-

Firdbi 3
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as a result of the departure from it of a body possessing
heat or coolness,

The second way is the increase of the bulk of a
body possessing size, or its being subjected to corrup-
tion, in the sense that [the increase in] its size is re-
duced to nil, neither by the becoming cast off of a part
from it, nor by the quitting of a body, possessing bulk,
which was combined or mixed with it. This occurs
in the same way as in the case of a hot body whose
hotness decreases without the departure of a hot body
which was combined with it, but as a result of the
loss of heat by itself, and likewise, as in the case of
the augmentation of the hotness of a hot body not by
the addition of a hot body to it, but through the in-
crease of heat by istelf.

Similarly, this is the case with a great many
bodies which expand. Verily, they increase in size not
by the joining of another bulk to theirs, and they
undergo a diminution in size not as an outcome of the
departure of bodies combined with them. And one
of the bodies whose behavior is of this nature is air.
Indeed, the size of air may augment to any given
extent without the addition to it of another body of
air from outside. It will attain to a size which it did
not possess previously...... »12 and will change into
another [and smaller] size without the separation of
a body of air from it, just as the increase of the warm-

1 There is an illegible word or preposition here ; it is
probabley min (See Arabic text, note 74). If 50, it is perhaps the
beginning of a phrase starting with sin ghow (without). Indeed,
a phrase such as “‘without the joining of an additional body of
air to it,, would be needed here to complete the meaning.
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amount of matter when a warm part separates itself

from the whole. And the same thing may be said of

cold bodies such as snow and wet rags ; indeed, with
these bodies, when a part separates itself from the
whole, their coolness will be observed to have decreased.

The same situation obtains in things that grow
or diminish in size. In connection with a body which
possesses bulk and whose size increases or decreases,
it is not at all true that its size increases only through
the combination or mixture of another body with it,
and neither is it true that its size decreases always
through the departure from it of a body possessing
size. The augmfm;uinn in bulk of a |:r:|c]1_.' pnf:s,r::_qinu
size takes place rather in one of two ways.

In the first place, it will increase through the
combination with it of an outside body possessing bulk,

either by way of juxtaposition as in the example of

that which joins on drop by drop by being poured
or pressed in so that the whole resulting from the
combination becomes greater in size, or through the
mixing of one body with another and its dissemination
in the spaces between the particles of the other, as
in the case of the mixing of barley with wheat so that
an augmentation of size results in the mixed whole.
Likewise, a thing diminishes in bulk in the same man-
ner. Mamely, a body is detached from another, or
two bodies are separated from each other, and, as a
result, each one is reduced in size compared to the
united whole, similarly to a thing whose warmness
cools down or whose coolness grows warm through
the mixture | of hot or cold bodies with it, or [simi-
larly to a body whose warmness or coolness] decreases
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whole grows warm thereby in the same manner as
water grows warm when hot water is poured into it,
or, the process of growing warm takes place without
the joining or mixing of a hot body with it. Similarly,
water cools in one of the following two manners. Either
by the combination or mixture of a cold body with
it, or as a result of its being cooled by air or snow,
just as water is cooled by snow which isin..... ;"
this latter case bears resemblance also to water cooled
in lead vessels, buried vessels, and in vessels in which
water is cooled with the help of snow. Indeed, [in
these latter cases,] the cooling of water does not take
place because external cold bodies enter into compo-
sition or get mixed with it

Likewise, the warmness of a warm body increases
sometimes due to the joining or mixing of a hot
body with it, and the same thing may be said of the
[increase in the] coolness of a cold body. At times,
however, this inerease does not occur as a result of
the mixing of hot or cold bodies with it. Similarly,
the warmness of a warm body decreases at times, not
through the departure of a hot body which was united
with it, but this warmness decreases by itself ; and
the same thing is true of the coolness of a body, for
it diminishes sometimes by itself, without the depar-
ture of a cold body from another cold body which
was with it. | Occasionally too, warmness decreases by
the departure of some of the particles of the warm
body as is the case with the warmness of a certain

I Here a word or more words must be missing in the MS.
(Arabic text, note 55).

9
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permeated in air. It is impossible, however, that it
should be water permeated in air, as has been said
before, 1 and it is likewise impossible that it should
have entered from outside of the vessel in order to
occupy the space formerly occupied by the air which
was drawn out. [This unknown body cannot, therefore,
be anything that entered from outside, and neither
can it be anything other than the air inside the vessel.]

This air does not prevent water from entering
into the wvessel, but, on the contrary, attracts it to
itselfl —and this too should more forcefully discredit
in their eyes the existence of vacuum in the vessel ;
for it is impossible to imagine that what is absolutely
nothing attracts water to itself, or, for that matter,
to imagine such a thing at all — whereas “‘the first
air,, used to prevent its entry to the vessel. We are
now asking what this body is ; how is it that it does
not prevent water from flowing into the space it occu-
pies, as the air which was formerly there used to do ;
and why does water flow into the cavity of the vessel
in a way similar to the flow | of water which is attract-
ed or repelled by a force,

Pertaining hereto, 1 assert that a body which
grows warm (or hot) or cools or receives the things
that cling to it as appendages, grows warm in one of
two ways. Either in that a hot body mixes with it
and gets dispersed in its interstices and the united

pose, the wdw at the end having perhaps been forgotten. (Arabic
text, note 51).

1% This statement refers perhaps to the second sentence of
this paragraph. It may also indicate the existence of a lacuna
somewhere in that vicinity.
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assert : it has become manifest that the space within
the vessel which was thought to be empty is in reality
occupied by a body, and because they ignore the
substance of this body, they have concluded that what
is full with a body of unknown substance to them,
15 vacunm.

This body exists, except that it is either in the
space once occupied by the air that got out and never
ceased to be in the space which was also occupied
by that air, or it came to exist in that space after the
air left it. Now, if it existed | there together with the
air, this would mean the existence of two bodies within
the same space, equal [in volume] to each one of
them, and would imply the penetration of one body
into another and its diffusion therein without the
occurrence of any increase in the volume composed
of both bodies. If this be the case, what is it then that
prevented the water from entering and hindered the
air from becoming displaced within the space inside
the vessel 8 If, on the other hand, this body substi-
tuted itself for the air after the latter left that space
and existed formerly in the vicinity of the vessel and
oputside of it, ® then this body is either air or water

8 The alternative reading (see Arabic text, note 50), which
would seem more likely on the basis of syntactical considerations,
would result in the ©bllowing alteration : “.... the air from penet-
rating into the water.,, The text reading and the translation
preferred here are clearly more approprate, however, when
the statements made by Al Firibi in the last pages of this article
are taken into consideration.

¥ In the MS. there 15 a partly illegible section here resem-
bling the word ““air., (fmod), followed by the letier wdw. It scems
quite superfluous, however, and may have been erased on pur-

=]
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reason for it [they will want us to account for these
secemingly contradictory phenomena), and [if they do
so] this means that they are acting in an evasive man-
ner. [In this case we shall reply as follows:] *You
asserted that vacuum exists [you admitted that vacuum
does not exist (?)], but [then] vou asked for the ex-
planation of a thing whose cause is hidden. Various
bodies were conceived in our fancy and the existence
of particles were assumed in our imagination. The
question | is one common between you and ourselves. 6
Let us, therefore, look together into the matter till
we all arrive at an understanding of the cause and
come to an agreement as to which substance it is.

If they sav, hereupon, that the one-third section
of the vessel must be empty, with absolutely nothing
in it, —and this would mean sliding back to their
former assertion— then, [we shall decide that] this
much discussion is sufficient for illustrating the falsity
of their arguments and for showing that what they
thought to be a final proof for the existence of vacuum
is in reality inconclusive.

These assertions of ours have been made in accor-
dace with the capacity of the auditor to whom we
have been directing our words, and not in conformity
with the nature of the matter in itself. And the reason
for it has thus been given [i. e., it has thus been illus-
trated that they are mistaken]. Verily, it has occurred
to them that vacuum exists, i. €., they have had such
a feeling, because of their ideas arising from the fact
that water flows into the cavity of the vessel after the
getting out of the air and its refusal to flow in before
the extraction of the air therefrom. And we, in turm,
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openly. The result is that, in this one-third section, there
is a volume and a body possessing length, breadth, depth,
transparent sides,® and other properties characteristic
to a material body. The conclusion that must be
drawn, therefore, from what they assert to be the
facts observed in connection with the vessel is not
that this one-third section is empty of all matter so
as to contain absolutely nothing, but that it is occu-
pied by a body which is not the air that got out of
it, except that we do not know which body it is.

If they ask herenpon, “How, then, does the water
reach the cavity of the vessel il there exists in it the
substitute of the air that got out ?,, or, “How did
this substitute enter the vessel before the air got out ?,, ,
they will be told they should not hurry in reaching
a final verdict and how ......7

Thereupon they will either hold themselves back
from reaching a final decision, or they will say, “Surely
there is a body there which drew itself back in order
to make room for the adjoining water and emptied
for that water the place it occupied, whereas the air
that got out of that same place did not withdraw
for the neighboring water.,, Then they will ask the

* As may be seen from the facsimile reproduction, in the
MS. , the word fashiffu (is transparent) has been added between
two lines without any indication as to its exact place in the line.
It is in the [eminine gender, however, and makes sense only
in connection with the word _li‘-r.'.'nz'.rir.'!.fr (sides). With practically
no alternative, therefore, it has been assumed to modify the
word jawdnib, and has been interpolated accurdingly into the
\rabic text. (Footnote 40, Arabic text.)

" Apperently a word or two, or possibly a phrase, is mis-
sing at this point in the MS.
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of the first particle of water which flowed in until it
reached the bottom of the vessel. Did not its flow and
its movement occur over a certain dimension and a
certain distance between the point where it entered
the vessel and the point where it came to a standstill?

=¥

They cannot help answering ““yes,,. There is,
therefore, a distance there. The same is true, no matter
what direction 15 taken into consideration, before the
water spreads out in the wvessel, left and right. The
particles of water travel, therefore, in all directions
over a certain distance along the paths over which
they spread out. There exists, consequently, length,
breadth, and depth in this one-third section.

In addition, if we expose the wvessel to the sun,
before water enters mto it, the rays of the sun penet-
rate to its bottom. Upon what do these rays fall
in the empty one-third section ? In the same way,
through what do they pass before they reach the
opposite side of the vessel as it appears to our senses
[i.e., it appears to our senses that they reach]?5 | Have
not these rays crept in all directions necessarily over
certain distances ? Can the ray in the bottom of the
vessel fall except upon something possessing a volume?
And as to the thing between the two opposite sides
of the vessel, does it not have a measure ?

To all these questions there is no other possible
answer except “yes,,, unless our interlocutor deny his
own better judgment and denounce what he pereeives

5 This part of the MS. could not be read. The translatoin
has been made with the help of the context and the legible part
of the sentence.
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is deficient will not be helpful to them in delivering
them from their error.

We may treat the question as follows. If the air
drawn out of the vessel is supposed to be one-third
of all the air that was in it, then, [in accordance with
their assertions,] two-thirds of the vessel will remain
full with the air which used to be there and one-third
will have been emptied of that portion of the air which
occupied it before. We assume the sides of this one-

third section to border upon the interior surface of

the vessel and we suppose it to be situated at the bottom
of the vessel [apparently, the lower part of the upside-
down wvessel].

Now, let us imagine two particles situated oppo-
site one another and at the inside [surface] of the
one-third section of the vessel from which air was
drawn out. Is there a distance or dimension between
these two particles, or is there not ? The same thing
may be asked about all such particles, situated opposite
one another, on the inner surface of the one-third
section of the vessel until we have there distances
and dimensions in length, breadth, and depth. They
must answer either “ves,, or “no,,. If they say “yes,,
they admit thereby that what occupies this one-
third section, as a substitute of the air that got
out of it, is a thing which possesses length, breadth,
and depth, and therefore, there is a volume there,
If they answer “no,,, they will be asked, “Did not
the water, which flowed there particle by particle,
enter gradually from the mouth of the vessel until it
amounted to a body of water filling the space emp-
tied bv the air that got out ? Inform us, therefore,

4
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they relate, as well as with what they belicve to be
the necessary conclusion to be drawn from their judg-
ment, that in fact the question is as they think, except
that their conclusion is not the indispensably necessary
conclusion to be drawn from what is observed in
connection with the dipped wvessel. That is, even-
though both [the statement of their observations and
the assertions containing their judgments] are true
[when separately considered], one should take into
consideration the fact that when one truth is put next
to another, the second one is not necessarily a con-
clusion to be drawn from the first one. However, as
these people | do not possess the capacity of differen-
tiating a conclusion which is really necessary from
one that is only apparently necessary, we see that
they have no ....* in this matter,

Now, what they state to be observed with the
vessel is (“aiso,,) as they assert, but as to what they
believe to be a necessary conclusion of these obser-
vations, the matter is not as they conjecture, and what
leads them to this conjecture carries off from them
the wisdom of [distinguishing] that which is a neces-
sary consequence of the observed facts from those that
are not so and from knowing in what way, how, and °
why the former is necessary. However, as we have
stated [i.e., as what we have stated above would
indicate], we should not speak to them on the basis
of this aspect of the problem. For our discoursing with
them concerning something in which their knowledge

Y There is an illegible word herc. See Arabic text, note 17.




Then they had recourse to another empty vessel,
4 rose-water flask, tall, possessing a large belly and
a narrow mouth, or the vessel used might be narrow
both in the mouth and the belly. They dipped it
into the water, and the result obtained was the same
as in the case of the first vessel. It became clear to
them, therefore, that the vessel is full with air. | Having
done this, they took this vessel, sucked it from its
mouth, and shut its mouth with their fingers before
removing it from their lips. Then they dipped it into
the water and opened its mouth, whereupon water
entered into the cavity of the vessel, by way of attrac-
tion or repulsion. They concluded from this that when
they sucked the mouth of the vessel they drew from
its cavity, by sucking something definite from it, a
body of air equal to the amount of water which
flowed into it later, and that [no other body succeeded
it or substituted itself for it. For] if some other body
had substituted itself for the extracted air, it would
occupy the place of this air, and water would not
flow into the cavity of the vessel, and the situation
with the vessel dipped into the water after having
been sucked would be the same as that previous to
its being sucked ; for in both cases, the cavity of the
vessel would be full. Herein they see an evidence to
the effect that the space that was occupied by the
air which was drawn out by suction remained empty,
with nothing in it ; now, empty space containing
absolutely nothing is vacuum, and this 15 the evidence
they offer, therefore, in claiming the existence of
VACULML

As to ourselves, we state, in connection with what

2
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ertain people have concluded that vacuum exists,

in that they have had recourse firstly to a con-
cave vessel possessing an even and symmetrical mouth.
They dipped it squarely onto the surface of a body
of water in another vessel ; then, they pressed it down
in the same direction in the water till the mouth of
the dipped vessel touched the bottom of the vessel
containing the water. Having done this, they raised
the vessel to the surface again, lifted it up and looked
into it, and they observed to their surprise that no
water had reached its cavity 3 This meant to them
that the cavity of the dipped vessel was full with air,
that there was no empty place in it so as to allow
the entry of water, and that, because the air came
up agamnst the vessel, [and was, therefore, unable to
withdraw], the water encountering this air was repel-
led and pushed to the sides, and pierced by the air,
and the air penetrated into the water, the process
being similar to the case wherein water is pierced
and pushed aside by a solid body dipped into it.
They concluded from this that air possesses a force,
and that the vessel is full with air, and there is no
empty space in it at all.

" The M5, has : “the vessel had not caught, ensnared any
water.,, See note 2 of Arabic text.




Mr. Adnan Erzi, Publication expert of the Turk-
ish Historical Society, describes the MS. in the fol-
lowing words.

Second article within dark brown, ordinary lea-
ther, repaired binding with impressed ornamental
figure in relief ; dimensions : 15.7X12 (I1.5X 8.6)
cm. : each page contains 15 lines written in personal
maskh without diacritical marks and, in most cases,
without dots : slightly polished, straw-colored thick
paper ; date of copy and name of copyist are lacking,
but the MS. may be placed at the beginning of the
seventh century of Hegira. The copyist has checked
the present MS. against the one that served him for
original, as expressed by the record L;;,._c.‘
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one was deciphered first, usually after initial unsuc-
cessful attempts, and copied by tracing it on tissue
paper. Then an exact mirror writing version of it
was produced and juxtaposed on the damaged section
facing it, the clearer parts being carefully brought
into coincidence. All the remaining inkmarks. i.e. .
those belonging to the script originally there, were
thus established. Then, by the help of the context,
these marks were fitted into appropriate words.

The success was far greater than it was hoped
at the beginning, and surprisingly enough, the few
words which had to be abandoned as illegible are
all in good state of preservation. Nevertheless, guess-
work was naturally involved in the process of estab-
lishing the text in the damaged sections, and, as in
addition, some parts have remained illegible, it was
deemed advisable to append the whole text in facsimile.
It is to be hoped that our readers will offer helpful
suggestions, and that other copies of the MS. will
eventually be found in other libraries and will thus
make possible the establishment of the final text with
greater certainty.

This article of Al Firibi is of great importance
for the history of science. An introduction containing
the study of the work from this point of view was
intended to be written, but unforeseen circumstances
prevented it from being completed on time, and the
present volume could not be delayed on this account.
A study of this article of Al Firibi from the stand-
peint of the history of science is, therefore, planned
to be published separately in Belleten in the near future.
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The text apparently contains errors, however, due
either to the copyist or to the original available to
him. These errors have been corrected, but all sach
alterations have been indicated in the footnotes %
There exist also a few lacunas, here and there, which
do not, however, seriously impair the continuity of
the text. In some instances it was attempted to fill
these lacunas.

The more serions handicap in studying the MS.
and establishing the text was due to its bad state
of preservation. The MS. is quite old, as indicated
in the report appended below, and it has apparently
been exposed to moisture which caused parts of some
pages to stick together strongly. In some spots the
surface of the paper is badly damaged as a result,
the script having been partially or totally covered up
by the portions that came off the corresponding sections
of ‘the pages facing them.

The damaged sections were carefully reestablished,
and contrary to our expectation, this proved possible
in all cases through the help of the context as well as
the remaining vestiges. A few of these damaged sec-
tions presented considerable difficulties, and the me-
thod which proved successful was the following: or
the damaged sections facing each other, the clearer

* As the English translation was originally planned to be
published separately, the footnotes of the Arabic text are in
Turkish only. Some of the longer footnotes have therefore been
reproduced in English and appended to this translation. It is
hoped that the other notes, most of which simply indicate the
writing seen in the MS., will easily be followed by the readers
who do not know Turkish,




PREFACE

This little book, containing an article of Al Faribi

on vacuum in Arabic edition, together with its
Turkish and English translations, forms a part of
the publications of the Turkish Historical Society on
the occasion of the commemoration of the first mil-
lenium of Al Firdbi’s death. Reference to an article
of Al Fardbi on vacuum is found in our biographic
and bibliographic sources!. This article believed
hitherto to have been lost was discovered among
the manuscripts of the Library of the Faculty of Lan-
guage, History, and Geography (Dil ve Tarih-Cog-
rafya Fakiiltesi) of the Ankara University. It is in
the Ismail Sdip Collection of manuscripts and is
registered under Series I, No. 183 of that collection.
This number itself refers to a collection of works
bound together in a single volume. Our particular
MS. forms the second article of the collection, which
aJso contains a larger and unpublished work of Al
Firibi on logic.

The MS. lacks dots and diacritical marks in many
places and is sometimes not very legibly written. The
copyist has added a note to the effect that he has
checked it against the MS. from which he copied it.

! Ibn abi Usaybi'a, 'Uyin al anbd fT tabagdt ol aribbd, Bulag
1209, vol. 2, p. 138 ; Safadi, Al wdff &' wafapdt, vol. 1, Tstanbul
1931, p. 104.
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Bu suretle, mezkiir sahislarin sizii gecen kaplarda
vaptiklarn miigahedelere dayanarak halimn mevecut
oldugu zehabina kapilmalanmn sebebi meydana gikmg
oldu, Aynea, onlann anlattiklanndan halimn meven-
diyeti sonucunu gkarmak gerekmedifi, burada verilen
tafsilittan anlasilmis, ve onlann, iginde bir gey bulun-
madifina  inandiklann ve bog oldufunu zannetikleri
mekamn  hakikatte hava ile dolu oldugu da tebeyyiin
etmistir.

Evvel emirde beyan etmek istedigimiz, su séyledik-
lerimizden ibaretti. Mekéindaki hali hakkinda burada
bu kadar tafsilitla yetinecegiz.

Akh veren Tannya sonsuz hamd olsun?®,

* Burads, makalenin sona erdigi ve yazryi okuyarak tashih
etmig oldugn hakkinda miistensihin bir notu var.
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tirmek wve birbirlerinin yerine ge¢mek, bunlann tabiat-
lann icabidir. Su ile hava birbirleriyle temas edicidirler.
Bunlardan biri bir yerden cekilince, bu ¢ekilme ile bir-
likte, miicaviri olan difer cisim, birincinin terk ettifi
yeri asla bog hirakmmyacak gekilde oraya akar.

Iste emilen havamn gikmasindan sonra kabin tigte-
bir kistmim1 dolduran cismin cevheri de bu suretle taa}'}'ﬁn
etmig, bu cismin, mahiyet ve hassalarim belirtmis ol-
dugumuz havadan bagka bir sey olmadifn anlasilmstar.
Kapta ilkin bulunan hava, hey’et-i umumiyesiyle tabii
hacminde bulundufundan dolayi, su igin yerini terk
edip, bogalttifn bu yere suyun akmasina miisaade etmi-
yordu. Halbuki, ikinci halde kapta bulunan hava, cebri
olarak idame olunan bir hacimde idi. O, ilk cesametine,
yani tabii hacmine doniince, bu :-:1'.11&[!1[' bir cekilme
hareket: yapmi§ ve miicaviri olan su icin, ig‘gﬂl {',T.t'lgi
mekim bogaltmmstir.

Yine yukandaki agklamalardan anlagilmistir ki,
cezb ile, yahut da disandaki hava tarafindan defedilme
suretiyle izah edilmek istenen kaba su girmesi olayimn
hakiki sebebi, aralarinda mekin degistirme hassasimn
bu cisimlerin tabiati icabi olmasi, bu hassanm bunlarn
tabiatinda mevcut bulunmasidir. Yukanda verilen taf-
silittan ¢kan {Iiﬁer bir netice de sudur ki, bir cismin
yerine gegen difer bir cismin hareket siirati, birincinin
o mekindan cekilme him kadardir. Hava ashnda ne
kadar kiigiik hacimde olur ve ne kadar biiyiik bir hacim
isgal etmeye cebredilirse, ilk hacmine déniisii de o derece
siiratli olur. Aym sekilde, emilerck kaptan ne kadar
fazla hava cikaribrsa, sonradan kap suya batmbhnea,
suyun igeriye hiicumu ve hacmi kiigiilen havay: takibi
de o kadar siic’atli ve giddetli olur.
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Sicak [katr?] bir cismin boyu uzaymea cesameti
artar, fakat eni agalir. Halbuki havamn hacmi arttifn
veya azaldifn zaman her taraftan artar [Bu hacim degig-
mesi biitiin istikametlerde voku bulur].

Emildikte kaptan q;||-;3::1 hava, iq;im](".n emilerek hava
cikanlmazdan énce kabi1 dolduran havamin hepsi degildi. 12
Hava, rutubetinin fazlahfndan, kendisini ihata eden
cisimlerin sekline gire sekil alir, ve bilyiiviip kii-
giillen bir seye tamamen ve siiratle wyar. Iste bu sehep-
lerle, kapta geri kalan hava genisleyerek kabi doldu-
runca, yani tamamen iggal edince, hacim itibariyle yine
kabin i¢ kismumin cesametinde olarak kalir. Onu cebri
olarak bu cesamette tutan kuvvet ondan aynlinca da
tabii hacmine déner, ve havamn isgal ettifi yer onunm
civarindaki cisimlerden bos kalmaz. Yani, cebri olarak
onu tabii olmiyan bir cesamette tutan kuvvetin aynl-
masindan sonra, onun milcaviri olan cisim hava ise,
bu hava kaptaki havamn cekildifi mekim doldurur,
Bu miicavir su ise, bu yer bosalir bosalmaz su oraya
akar.

Cebir kuvvetinin kalkmas: ve cebir alonda bulundu-
rulmus olan havamn gekilmesi ile o mekiina giren suyun
hareketinin siir’ati, ona tatbik edilmis olan cebrin giddetine
goredir. Kaptaki havamin hacmi ne kadar fazla azalrsa,
onun haemini arttirmak :ni‘:}'li:!c karz: bu havanin iize-
rinde bulunan cebir kuvveti de o kadar fazla olur. Bu
hava iizerinden cebir kuvveti kallkimea da, onun ilk
hacmine diéniisii o derecede siir'atli olur. Su da bu hare-
kete uyarak aym derecede siiratle igeri akar,

Suyun hareket siirati, onu ¢eken cezbedici ve onu
uzaklastiran defedici bir kuvvetin meveudiyeti ile izah
edilir. Halbuki bu béyle degildir. Aralarinda yer defis-
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onlarla terkip halinde bulunan diZer bir cisim kendi-
lerinden cikanlmaksizin cesametleri azalir,

Cesameti bu sekilde azahp artan cisimlerden biri
de havadir. Havamin cesameti, kendizine disandan bagka
bir biiviiklik ilive edilmeksizin herhangi bir miktarda
artabilir. Hava kendisinde &nceden mevent olmiyan
bir cesamete gikabilir. Yine, kendisinden bir parca ayrl-
maksizin cesametge defisir, yani kiigiilir. Aynen, ken-
disine bir sey ilive edilmeksizin suyun sicakhfnin art-
masi gibi. Ciinkii su, sicakhfimn gerek azalmasi gerek
artmast kabilivetine sahiptir. Yani her iki durum igin
kabilivetlidir. Aym gekilde, hava da, biiyikliifi
veya azaldin halde, aym hava olarak kalr.

arttiin

Havamn biiyiikliginiin artmas: bazan onun tabi-
atina uygun olarak meydana gelir, bazan da cebri,
kasri bir sekilde olur. Tipk: tagin hareketi gibi. Filhakika,
bu hareket bazan tasin tabiatina uygun bir sekilde
olur ki, bu, tasin yukandan asaf: dogru olan hareketidir.
Bazan da bu hareket cebri olur. Bu takdirde, fizerinde
bir eebir bulundukea tas yiiksekte kalr. Uzerinden cebir
kalkinea da, tabiati iktizazi olarak asafn dofru hareket
eder.

Aym sekilde, havamn hacmi (“biivitkligEih,,) cebri
olarak artinea, onu yeni cesametinde zorla tutan kuvvet
pnun iizerinde tesirini muhafaza ettikge, hava bu ha-
cimde kalr. Onu bu cesamette tutan cebir kuvveti
fizerinden kalkmea da tabii hacmine diner. Yine aym
sekilde, havamin hacmi cebri olarak azaluldikta, tize-
rinde cebir kuvveti kaldikga, kiiiiltiilmiis hacminde kal-
makta devam eder. Cebir kuvveti kaldinlarak serbest
birakaihnea da, ilk hacmine déner.

11
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bugdaya katlmasmda onun bufdayla kangmas: ve
daneler arasindaki araliklara girmesi misalinde goriil-
diigii fizere, disandan bagka bir cismin bu cisimlerle
birlesmesi, yahut da, onlarla birlesmemekle beraber,
dis satthlanndan onlara ilive edilmesi hallerinde oldugu
gibi. Iste bu takdirde, her iki cisimden miitesekkil bii-
tiin, onceki cisimden daha biiyilktiir. Aym suretle, ci-
simler bu tarzda kigiiliirler. Bir ecisim bir cisimden
gikarihir ve bunlar birbirlerinden ayinhrlarsa, bunlardan
her hiri, cesamet bakimindan, yani eskizine nazaran,
azahr, kiigiilir.

Demek ki bir eismin bilyiime veya kiigiilmesi, bag-
ka cisimlerle karisma neticesi olarak, sicak veya sofuk
cisimlerin sicaklklarmn sofumasma veya sofukluk-
larinin 1smmasina, yani bu suretle, sicaklik veya sofukluk
sahibi bir cismin aynlmasi ile sicakhk veya sofuklufun
azgalmasina benzer. lkinei bir gekil de géyle olur: Bii-
yiiklitk sahibi bir cismin bilyiikligiiniin artmasi, son-
radan da, onun artan cesametinin fesada ugramasi, yan
yok olmas:, ondan bir geyin azalmasi veya onunla bir-
lesmis veya kamsms halde bulunan biiyiiklik sahibi
bir cismin ondan ayrilmas ile olmaz. Onun biiyiikliifiiniin
azalmas, kendisiyle terkip halinde bulunan sicak bir
cisim kendisinden aynlmaksizn sicak bir cismin sicak-
himn kendiliginden zail olmas: seklinde meydana ge-
lebilir. Aym sekilde, bir cismin cesametinin artmas: da.
kendisiyle sicak bir cisim birlesmeksizin sicakhfn ken-
diliginden artan bir cismin sicakhfmn artmas: geklinde
olabilir.

Cesametleri artan bir¢ok cisimlerin durumu béyle-
dir. Bunlarin cesametleri, kendilerine biiviiklik sahibi
baska bir cisim ilaive edilmeksizin artar. Yahut da,

10
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Bu son skda, siiphesiz olarak, suyun sofumasi,
onunla birlegen veya ona diganidan karsan sofuk bir
cismin tesiriyle olmamigtir. Aym sekilde, sicak bir
cigemin harareti bazan sicak bir cismin onunla birles-
mesi veya ona kargmas: ile artar. Aym geyi sofuk bir
cismin gofuklugu igin de sdyliyebiliris. Demek ki sicak-
hk ve sofukluk biz hallerde sicak veya sofuk bir cisimle
karigma ve birlesme suretiyle artar. Ve yine aym sekilde
olmak iizere, bir cismin sicakhf, bazan, o cisimle hir
arada bulunup, sonradan ondan aynlan bir cismin uzak-
lagmas: ile defil, kendilifinden azalir. Yine, bir cismin
sofuklufn, bazan, sofuk cisimden, beraberinde bulunan
diger sofuk bir cismin aymlmasi ile degil, kendilifin-
den azalir. Fakat karshkh olarak, bazan da, bir cismin
heyeti umumiyesinden sicak bir kismin aynlmas: ha-
Ii.l'l.df f_’{llril]{ifli:'il 'i'IY,E_:['c.' harﬂr{‘:[,‘ $|f¥u|-; gi5n1j|'|_ hﬂ_z. klﬂ-lﬂl-
lanmin o cisimden aynlmasi ile azalir. Kar ve 1slak
bezlerde goriildiifii iizere, sofuk cisimler i¢in de durum
aymdir. Bunlarin biitiiniinden bir kisim aynlir ve aza-
hrea, sofuklufunun da azaldign goriilir.

Biiyiiyen wveya kiigiilen cisimler de buna benzer,
Cesametleri artan veya azalan biiyiiklik sahibi cisim-
lere bakilacak olursa, bunlann cesametlerinin muhak-
kak surette kendileriyle baska bir cismin birlesmesi
veya onlara bagka bir cismin katilmasiyle artmadijn,
yine biiyiiklik derecelerinin sirf omlardan bir cismin
aynlmas ile azalmadifn goriiliir.

Boyle cisimlerin cesametlerinin artmas: iki suretle
olur: Birincisi, zerre zerre dikiilme ile veva tazyikle
bir cismin degir bir cisim igine niifuz ettirilmesi halinde,
her iki cisimden miitesekkil olarak meydana gelen yeni
cismin cesametindeki artma gibi. Yahut da arpanin
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dizi veghile, imkin yoktur. Onceden kaptaki havanin
isgal ettifii yeriisgal igin disandan girmig hava da olamas.
Gergekten, bu hava suyun kaba girmesine méni
olmiyor. Mini olmak goyle dursun, suyu cezb de
ediyor. Ve iste bu vikianin, onlarn gigenin iginde hald
meydana geldizi yolundaki iddialanm daha kuvvetli
bir sekilde giiriitmesi icabeder. Ciinkii orada hicbir gey
bulunmasa, haddizatinda yok olan bir geyin suyu kendine
gektigini farzetmek veya bu hususta herhangi bir mu-
hakeme viiriitmek imkinsiz olur. [Evet, demin stylen-
digi gibi, bu hava suyu kendine gekiyor.] Halbuki ilkin
orada bulunan hava suyu igeri girmekten menediyordu.
Biz gimdi bu cismin ne oldugunu, nasil olup da
icinde bulundugu mekina suyun girmesine daha dnce-
den oldugu gibi méini olmadifim, ve bir kuvvet tara-
findan eezb veya defedilen suyun seyelim tarzinda bu
suyun da kabimn igine girmesinin sebebini aragtinyoruz.
Bu miinasebetle suna isaret edecefim ki, sofuyan
veya kendine ilive edilen geyleri kabullenen bir cisimde
oldugu gibi, 15man bir cisim de iki gekilden birine uygun
olarak 1=mr, Ya sicak bir cisim onunla karigir ve zerreler
halinde onun arahklan i¢ine girer, ve bu suretle, her iki
cisimden miitesekkil olan biitiin, tipki igine sicak su
dikiilen suyun 1smmas: seklinde 1mmir. Yahut da, ken-
disiyle sicak bir cisim birlegmeksizin veya kangmak-
sizin onun suhunetinde bir artma meydana gelir. Aym
gekilde, su, bu iki yoldan biri ile simr. Ya soguk bir
cismin onunla birlesmesi ve ona karigmas ile, yahut da
onun hava veya kar tarafindan sofutulmas: ile. Su kah
igine atilan kann suyu sofutmas gibi, yahut da kurgun
kaplarla gimiilii kaplar ve karhk igindeki suyun sofu-

tulmas: gibi.

8
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ve biyle bir neticeye varmig olmalari, bir taraftan kap-
tan hava okanlmazdan tnee suyun kaba girmekten
imtina etmesi, difer taraftan da hava qkanldiktan
gonra suyun oraya girmesi ile ilgili yanhs diisiinceleri
sebebiyledir. Biz ise goyle sdyliiyoruz : kaptaki bos
oldugu zannolunan mekédmn hakikatte bir cisim tara-
findan isgal edilmekte oldugu anlasilmstir. Onlar bu
cismin cevher ve mahiyetini tammadiklanndan, onlarca
cevheri mechul bir cisimle dolu olan seyin hald ol-
dufuna hiikmedivorlar.

Bu cisim meventtur, Su kadar var ki, bu cisim
gikan havamin bogalttyfn mekindadir. Fakat bosalan
bu mekinda bulunan bu cisim ya hava kismen bogal-
tilmazdan &nce de, hava ile birlikte, kabin iginde bulun-
makta idi [yani kaba sonradan disandan girmemistir],
yahut da, [gikan havamn yerine gegmis oldufuna giire,]
kabin siiz konusu kismindan havamn ¢ilkmasindan sonra
bu mekinda hasil olmustur. Halbuki, efer bu cisim
kaptaki hava ile birlikte orada meveut idi ise, aym bir
mekim iggal eden iki cismin hacim bakimindan bunlarm
bir tekine esit olmasi, bir cismin difer bir cisim iginde
dafnlarak onda muhtevi olmas:, fakat buna ragmen her
iki cisimden miirekkep hacmin eski hacme gire bir
artma gistermemesi icabeder,

Hédise bu tarzda cereyan ettifiine gore, suyun
kaba girmesine veya igerive havanin niifuz etmesine
méni olan nedir ? Difer taraftan, bu ecisim, havamn
gikmasindan sonra havamin yerine gegmisse ve daha
éneeden kabin diginda ve civaninda meveut bulunuyor
idi ise, o takdirde bu cisim ya havadir yahut da hava
iginde daflmug bulunan sudur. Fakat bunun hava
iginde intigar etmis su olmasina, yukanda siylen-




vermekten geri dururlar, yahut da giyle séylerler :
“Orada gergekten bir cisim wvardi, ve bu cisim kendine
miicavir olan suya yerini vermek igin bir kenara gekildi ;
halbuki oradan cikmms olan hava kendine miicavir olan
cisim igin bir kenara g¢ekilmiyvordu. ,, Bundan sonra da
bu keyfiyetin sebebinin izahin isterler.

Iste bu takdirde onlar kagamak yapiyorlar demektir.
[Biz de onlara su gekilde mukabele ederiz:] Siz halimn
meveut oldufunu ifade ve beyan ettiniz. Halbuki gimdi
de bizden sebebi mechul bir mesele hakkinda sual
soruyorsunuz. Burada cgesitli esyamin mevcudiyeti ta-
savvur olundu ve bir talum ciizlerin meveudiyeti bir
viikia olarak kabul edildi. Mesele sizin ve bizim miig-
terck meselemizdir. Burada bahis mevzun olan mese-
lenin sebep ve mahiyetini birlikte aragtirahm, bunlara
vilkaf oluncaya kadar meseleyi beraberce inceliyvelim.

Bu siizlerimize karsi. efer, kabin siizi gecen iicte-
bir kismimin i¢inde hichir suretle hichir sey bulunmayip
tamamen bos oldufunu siylerlerse —ki bu, eski hiikiimle-
rinde 1srar demektir— o takdirde biz de, saplandiklan
fikrin yanhshim we halimn meveudiyeti igin zaruri far-
gettiklerinin  hakikatte zaruri olmadifini géstermek igin
sbziin bu kadanmn kifi oldufu karanna vannz. Ger-
cekten, bu ::'.ijj.'Il:ﬂ{k'[g:rimiz de muhatabimizin ka]::iH}'E:-
tine gire sdylenmis, yoksa meselenin bizzat kendi mahi-
yetine gire sivlenmemistir. Demek ki [kargimizdakileri
daha fazla tafsilat igin kabil-i hitap bulmadifmiouz tak-
dirde] mesele de bu suretle agklanmis ve anlattiklan-
mizin mahiyeti izah edilmis olar.

Su halde meselenin mahiyeti giyle olmusg oluyor :
bunlarin halinin meveut nlcquru kanaatini Luezmalan




tutsak, giines 1;mlan bu sisenin igine niifuz eder. Bu
wginlar sisedeki bog yerin iginde hangi geyin fizerine di-
gerler ? Thsaslammizla acmk olarak belirdigi iizere, bu
ismlarin sisenin bir tarafindan Gbiir tarafina gegmeleri
igin de aym geyi sbyliyebiliriz.® Gergekten, bu iminlar
her istikamette bir mesafe boyunca hareket etmig defil
midirler ? Kabin dibine niifuz etmis olan 15 orada
ancak hacmi olan bir seyin iizerine diigmemis midir ?
Sonra, kabmn iki yam arasindaki seyin bir élgiisii yok
mudur ?

Biitiin bu sorulara ““evet,, cevabimi vermekten baska
gare yoktur. Meger ki muhatabimz kendi nefsine karg
yalan séylesin ve sarih olarak idrak ettifini inkir etsin.
Su halde bu iigte-bir kisimda bir hacim, ve uzunluga,
genislife, ve derinlie sahip bulunan, kenarlan geffaf olan,
ve cisme has sair sifatlan haiz olan bir cisim meveuttur.
Demek oluyor ki, sisede miisahede ettiklerini siyledik-
lerinden gikmas: zaruri olan sonug, bu iigte-bir kismun,
iginde asla hichir sey bulunmiyacak sekilde bos oldugu
degil, orada bir cismin, yani gikanlmig olan havadan
gayri bir cismin meveut bulundufudur. Ancak gu var
ki, biz onun nasl bir cisim oldugunu, ne oldufunu
bilmiyoruz.

Eger onlar, “orada havamin yerine kaim olmug olan
bir cisim wvarsa, su masil oluyor da kalin igine giriyor,,
}rﬂhut dﬂ “hﬂvﬂ.nln }'ﬂ‘ri"”_': liﬂ.!li'l'l. {’].H.ll ]'Ju “iaim.' ha\’ﬂ.
pkmazdan once kaba ne suretle girdi,, diye sorarlarsa,
onlara bu meselede ve bu olayin ne suretle cereyan
ettii hususunda bir hiikiim vermekte acele etmelerinin
dogru olmadijn siiylenir. Onlar, bunun iizerine, ya hitkiim

#* Burada metin okunamamg, terciime siyak wve sibaka
gire tahminf olarak vapilmogtr.
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tarafindan ihata edildigini ve gigenin dip kisminda [yani
asafnda bulunan kisimda] bulundugunu kabul edelim.
Sigenin havadan bosalmig olan bu iigte-bir kisminda
karsihkh iki ciiz tasavvur edersek, bu iki ciiz arasinda
bir mesafe, bir buud var mudir, yoksa yok mudur ?
Bu ii¢te-bir kissmda ve gigenin i¢ sathinin dibinde bulun-
dugunu farz edebilecefimiz ikiger ikiger kargihkh biitiin
ciizler igin de aym soruyu sorabiliriz: bu ciizler ara- 4
sinda mesafeler meveut mudur? Sorumuza cevap olarak,
onlara ya “evet,, yahut da “hayr, demek diiger.

“Hvet,, derlerse, cikan havanin yerine bu ii¢te-bir
kismu isgal eden geyin, uzunluk, geniglik, ve derinlifin
meydana getirdigi bir hacme sahip bir ey oldufunu
kabul ediyorlar demek olur. Su halde burada bir hacim
meveuttur.

Eger * hayir,, diye cevap verirlerse, o zaman
onlara style denir: Havadan bogalmus olan kismi dol-
duruncaya kadar siseye agzmndan tedrici olarak giren
su ciizlerden miitesekkil degil midir ? Oraya ilk akan
su eiiziindin sisenin derinlifiine eriginceye kadar, yamni
siseye girdifi noktadan itibaren siikiinete gelerek durup
kaldifn yere kadar meydana gelen akiginda ve harekette
bir mesafe, bir boyut kat edip etmedifi hakkinda bize
bilgi veriniz. Bu soruyu muhakkak ki “evet,, diyerek
miispet yénde cevaplandiracaklardir. $u halde orada bir
mesafe vardir.

Aym sgekilde, ne taraftan dikkate ahmrsa alnsn,
suyun ciigleri, saffa sola yayillmaya bagladiklan nokta-
lardan itibaren dagahp sonunda erigtikleri yerlere kadar,
biitiin cihetlerde bir mesafe katederler. Su halde burada
uzunluk, geniglik, ve derinlik wvardir. Diger taraftan,
buna ilive olarak, igine su girmezden iince sigeyi giinege




s
deriz ki, mesele gergekten zannettikleri gibidir. Su kadar
var ki, gkardiklan sonuglar, sige ile vaptklan gizlem-
lerden hakikaten zaruri clarak gqikan sonuglar defildir.
Yapilan istidlaller dogru olsa bile, sunu dikkate almak
icabeder ki, dogru olan iki gey birbiri arkasina getiri-
lirse, muhakkak olarak bunlarnn ikincisinin birinciden
pikmasi gerekmez.

Ancak, bu gibi kimseler, bir geyden gergekten zaruri
olarak gikan sonugla, gkmasi valmz zdhiri olarak zaruri
olam birbirinden ayirt edemediklerinden. bunlarnn bu
igte de isabetli olarak (l'ilfilll:‘mt‘dikl!:n'm' giiriiyoruz,
Maamafih, suya batmlan kaplarla ilgili olarak yaptik-
larim siyledikleri gizlemler dedikleri gibidir, yani dog-
rudur. Ancak, bu gizlemlerden okardiklan sonuglara
gelince, mesele sandiklan gibi degildir. Onlan bu dii-
giincelere sevk eden gey, miigahedelerden qkarilmas:
zgaruri olan sonu¢lam zaruri olmavanlardan tefrikten,
ve zaruri olanlarin }Iﬂllg:i bakimdan ve ne suretle zaruri
oldugunu ve hangi sebepten dolayi zaruri bulundu-
gunu bilmek ve kavramaktan onlan uzaklastinr. Bu-
nunla beraber, yukanda siyledifimiz gibi, bu kimselere
bu bakimdan hitap etmemiz dofru olmaz. Ciinkii onlarmm
bilgi ve kavrayiglanmin noksan oldugu bir yinden ko-
nuyu ele alip onlara hitap etmemiz, yanhslannn iza-
lesi bakinundan faydah olmayacaktir,

Mf:-‘-(‘!{'_‘-i §u E:t'f-i-ildi‘- vazedebiliriz: Emilerek §i§1:4]itu
gikanlan havamn, ondaki havamin tamammn bir bali
iigii oldugunu farz edelim. Demek ki, emildikten sonra
da sisenin digte-ikisi. eskiden orada bulunan hava ile
doln kalacak, iigte-biri de evvelee orada bulunan mik-
tardaki havadan bogalmig bulunacak wve bos olarak
kaldifa farzedilecektir. Bu iigte-bir kisnun gigenin i satha




aym sekilde suya daldirmiglar, durumun ilk kaptakinin
ayni oldugunu giriince, kabm hava ile dola aldugu
yolunda wvardiklam sonueu kesinlegtirmiglerdir. Bundan
sonra, sigenin agmm afhzlarivle emmisgler, siseyi afne-
lanndan ayirmazdan énce, agzim parmaklariyle bastirip
kapatarak suya daldirmislar, suyun iginde parmaklarim
gekip sisenin afzim aginea suyun cezb veya defi tesiriyle
gisenin agzindan igeri girdigini ghrmiislerdir.

Onlar biitiin bu miisahedelerini su sekilde mandlan-
dirmiglardar : Sisenin agzndan emildikte, cisim mahi-
yetini haiz bir geyin massiyle, sonradan sigenin igine
giren suyun iggal ettigi yer miktannca gigeden hava
cikanlmstir. Ashnda burada bulunup emilmek suretiyle
cikarlan bu cismin verine bagka bir cisim de gecmemistir.
(iinkii boyle olsa idi, bu ikineci cisim oradan ¢ikan ha-
vamin yerini isgal edecek, kabin igine su girmiyecek,
agz emildikten sonra suya batinlan gigenin gbsterecefi
durum, afzndan emilmemis kaptakinden farksiz ola-
cakti. Filhakika, bu takdirde, her iki halde de kaplarn
iginin dolu olmas: icabederdi.

Iste biitin bu disiinceler onlann nazarnnda suna
delildir ki, @kanlan havanmin @kmazdan dnce kapta
i:}gal ct.tii_'_-‘i mekiin, havamn t;:lk:ll.ilm'}'lu tamamen bog
kalmis, ve su bu mekina girip buray1 isgal edinceye
kadar bos olarak kalmakta devam etmistir. I¢inde kat'-
iyyven hichir sey bulunmiyan bog mekén ise halidir, ve
bu kimselerin halimin meveut oldufuna delil olarak
kabul ettikleri geyler iste yukanda zikredilmis olan-
lardur.

Biz ise, siyledikleri ve yaptiklan istihraglara gire
garuri oldufunu zannettikleri sonuglarla ilgili olarak
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Baz kimseler, qukur, ve aga diizgiin ve simetrik bir
kap almislar, bu kal [bas asafn cevirip] ! dik tutarak
ikinci bir kapta bulunan su igine daldirmislar, sonra da
afz, icinde su bulunan kabin dibine gelinceye kadar,
kabi aym istikamette bastirmuslar, bundan sonra da
kaba tekrar suyun yiiziine kadar kaldinp sudan cikar-
miglar ve igine bakmuglar, kabin igine hi¢ su girmemis
oldufunu gbriince, bundan haldmin mevcut oldugunu
istidlil etmislerdir. Bu miigsahedelerini onlar su sekilde
tefsir etmiglerdir : Suya kapatlan kabin i¢ kisom hava
ile dolu idi; onda cisimden fariz hicbir ver yoktu ki
su o yere girebilsin, Kabin i¢ kisminda bulunan bu hava,
kaba karsi geldifi icin [bir tafara gekilemiyerek], kendine
miiliki olan suyu kenarlara dofru itti, ve suya bati-
rilan kat1 cisimlerde oldugu® gibi, su yanlarak kaptaki
hava suyun igine batti. Onlar aym miisahedelerden yine,
havamn bir kuvvet sahibi oldufunu, kabin hava ile
tamamen dolu oldugunu, ve onda asla bosluk bulun-
madifam istidlal etmiglerdir.

Yine aym kimseler, gévde kismu genis, uzun, ve
boynu dar, yahut da hem gévde kismu hem de boynu
dar uzun ve igi bog bir gil suyu sigesi alarak bunu da

! Kigeli parantezler, terciimede yapilan iliveleri ghstermek
igin kullanilogtsr.




tiyle, bir dereceye kadar serhest olarak yapilmak zo-
runda kalimmigtir,

Faribi'nin bu eseri ilim tarihi bakimindan biyik
tnem tasimaktadir. Bu ciheti belirten bir bnsdz ya-
zilmas: disiinilmistii, Fakat bu yaz1 maalesef gimdilik
geri kalmstir,

Tiirk Tarih Kurumu Yaymm uzmam Bay Adnan
Erzi yazmay:r su gekilde vasiflandirmaktadir :

Sonradan tamir gdrmiig, basma semseli, di koyu
kahve rengi mesin cild iginde 2. risale. Eb’ada: 15,7 X
12 (11,5 x 8,6) sm. Her sayfada harekesiz ve ekseri-
yetle noktasiz gahsi nesihle yazilomg 15 str. Hafif aherli,
saman rengi kaln kagt. Istinsah kaydi yok ; fakat
Hicri VII. asir bam olarak tahmin edilebiliv. Miisten-
sihin mukabele kayd: |- kelimesiyle ifade edilmigtir.
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dribi'nin &limiiniin 1000 inei yilddniimii miinasebe-

tiyle terciimesi ile birlikte nesrolunan bu  risale
biyografik ve bibliyografik kaynaklarmz tarafindan
haber verilmekte,! fakat risalenin zgamammiza intikal
ettifi bilinmemekte idi. Hi¢ olmazsa gimdilik elimizde
yalmz tek bir niishasi meveut oldufundan kritik bir
metin tesbitine imkin yoktur. Aynica, olduk¢a eski ol-
dugu anlagilan bu niisha iyi muhafaza edilmis durumda
bulunmadifindan okunmas kolay olmamustir. Bununla
beraber, bu bakimdan fimidin fevkinde bir netice aln-
mugtir. Maamafib, okuyuculanmuzin kontroliine imkfin
vermek iizere risalenin fotografi ayrica sunulmustur.

Bu risale Dil ve Tarih-Cografya Fakiiltesi Kiitiipha-
nesi yazmalarindan Ismail Saib kitaplar arasinda Birinci
Seride 183 numarada kayith bir risaleler mecmuasin-
dadir. Aymi meemuada Farabi'nin mantifa ait nesrolun-
mamug bir eseri daha wvar,

Tirkce ifadeye sarahat vermek ve terciime koku-
sunu miimkiin mertebe gidermek igin asafndaki ter-
ciimede arapga metne kelimesi kelimesine sadik kaln-
mamig§, terciime, maniya tamamen sadik kalmak gar-

! tbn Ebi Usaybi's, Uyiin iil-enbé {7 tabakat t-etiblbd, Bulak
1299, cilt 2, sa. 138; Safedi. EI vdfi bi'l-vefeydr, cilt 1, lstan-
bul 1931, s, 109,
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