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Arapca metnini, Tiirkce ve Ingilizce terciimesini verdigim bu eser
izziiddin b. Muhammed al-Vefai'nin Risaletun fi Dairet il-Muaddil' adli
makalesidir. Edisyon ve terciimeler Istanbulda bulunan iki yazmanin fotog-
raflarinin karsilastirilmas: ile yapilmistir. Bu yazmalardan biri Laleli Kii-
tiphanesinde 2726 numarada kayitli bir mecmua icindedir. Eb'ad:r 204.
151-143. 87 dir. Ebru kahit kapli, sirti mesin, miklapsiz (kiitiiphaneden
verilen bilgiye gore). Yer yer atlamalar, bolim dizimlerinde degisiklikler
vardir. Yazma iyi muhafaza edilmemis olmali ki bazi kisimlar giligliikle
okunabilmektedir

Ikinci yazma Ayasofyada 2626 numarada kayitlidir. Eb'ad1 174. 115-112.
112. 59 dur. Kirmizi mesin kapli ve miklaplidir (kiitiphaneden verilen
bilgiye gore). Yazma temiz, okunaklt ve resimlidir. Ufak tefek Arapcga
hatalart vardir. Bazi terimlerin yanlis yazilmis olmasi astronomiye vakif
olmiyan bir kimse tarafindan ve dinlenerek istinsah edildigi intibain1 uyan-
uyaridiriyor. S6z gelimi sl nin s ve s in i flgekilinde yazilmig
olmasi gibi.

Bu metni hazirlamadan once Vefai'den 25 sene sonra yasamis olan
Muhammed ibn Ebi'l-Fath al-Sufi'nin’ ayni alete ait Leidende 1137 numa-
rada kayitlh Risale al-Mufassalfil-Ameli bi nisfi dairet il-Muaddil adl1 'risalesi-
nin edisyonu, Tiirk¢e ve Ingilizce terciimesini bu makalenin fotografi
yardimi ile hazirlamistim. Fakat Vefai'nin daha Once yasadigin1i goz-
oniine alarak, o metnin nesrinden vazgecip bunu hazirladim. Her iki

' C. Brockelmann, Geschichte der arabischen Litteratur. Supplementband, Leiden
1938, S. 160; H. Suter, Die Mathematiker und Astronomen der Araber und ihre
Werke, Leipzig 1900, S. 177. Vefai Muidi Camisinin muvakkitligini yapmis, 1469 veya
1471 tarihinde olmiistiir. Bilhassa aletleri ilgilendiren bir hayli eseri var.

> Sufi 1494 yilinda Misirda dlmiistiir. Hayati1 hakkinda fazla bir tafsilata sahip ol-
madigimiz Sufi'nin biraktigr eserlerden devrinin 6nemli astronomlarindan biri oldugu
intibaint edinmekteyiz. Ulug Bcy'in Zicine bir serh yazmus, cesitli astronomik aletler ve
saatlere dair risaleler kaleme almistir, Suter S. 185.
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makale de ayni alet tasvirini verdikleri i¢in bir birlerinin hemen hemen
kelime kelime aynisidirlar.

Bu risale bir girig, 15 boliim ve bir sonug¢tan miitesekkildir. Giriste
aletin tasviri verilmistir. Boliimlerde ve sonucta aletin ne gibi meselelerin
c¢oziimlerinde kullanildigi anlatilmistir. Bunlar Mekkenin istikameti, merid-
yen mesafesi, gece ve glindiiz yayi, glinlin esitliginin yarisi, ylikseklik, merid-
yen yiuiksekligi, memleketin enlemi, azimut, dogunun ve batinin acikligt
asansiyonun bulunmasi, asansiyonu bilinen bir yildizdan asansiyonu bilin-
miyen bir yildizin asansiyonunun ¢ikarilmasi, ayin araciligi ile asansiyonun
hesab1 gibi astronomik meselelerdir.

Alet bir yarim ufuk, bir yarim ekvator, bir yarim egim halkacig1 ile
bir ceyrek meridyen halkasindan ibarettir. Ufukile ekvator o sekilde mentese
ile birlestirilir ki ekvator halkasi istenilen her hangi bir ylikseklige kadar
kaldirilabilir. Bir idadenin ucuna bagli olan egim halkacig1 ekvator halka-
sinin merkezine tesbit edilmis olup orada hareket eder. Hedefe 6devini
goren bu kiiciik daire gozlemlerin daha kolaylikla yapilmasi igcin bazen
capt boyunca yarilir. Ekvator halkasinin muayyen bir enleme gore tesbit
edilmemis olmasi1 degisik enlemlerde kullanilma imkanini saglamaktan baska
cesitli meselelerin ¢oziimlerinde de kullanilmasint mimkiin kilar. Ekvator
halkasi ufuk halkasinin lizerine intibak ettirildigi takdirde bir yarim ufuk
halkasi ile ona dik diizlemde hareket eden bir yarim halka durumuna gelir
ve azimutlarin bulunmasinda kullanilir. Ekvator halkasi ufukla dik a¢1 yapa-
cak sekilde diizenlendigi takdirde yilikseklik dairelerinden birini temsil eder
ve vyukseklik yaylarinin oOlcililmesini saglar. Ekvator halkast memleketin
enlemi kadar egilirse bu takdirde giines ve yildizlarin deklinasyonlar: rasat
edilir.

Birden fazla koordinat sistemine goOre rasat yapabilme imkani aletin
temel prensibini tegkil eder. Cesitli koordinatlara gore rasat yapabilen
ilk aletin Cabir ibn Aflah’ tarafindan kullanildigini biliyoruz. Cabir'in
Kitab al-Hey'e veya Islah al-Mecisti adindaki eserinin besinci makalesinde
diger aletleri meyaninda bunun da tasviri vardir. Bu alet Avrupada
onticlincii asirdan itibaren forquetum (Turk rasat aleti) adi verilen bir
aletin dogmasina sebeb olmustur. Tiirk rasat aleti adina tam bir yorumlama
bulunmus degildir. Bazi yazarlar bunun Tiirkler tarafindan cok yay-
gin olarak kullanilan bir alet olmasit dolayis1 ile bu adin verildigini
soylerler. Arastirmalarimizda Islam Aleminde buna benzer bir alete

> Abl Muhammed Cabir ibn Aflah'in onikinci asrin ortalarinda o6lmiis oldugu
tahmin ediliyor. Kitab al-Hey'e adli eseriyle Batlamyiis'li tenkit etmis, onun kifayetsiz
olan noktalarini gostermiye calismistir. Kiiresel trigonometri tizerine orijinal caligma-
lart vardir. G. Sarton, Introduction to the History of Science. Cilt II, kisim I,
Washington 1931, S. 206.

* Bak. A. Sayili, The Observatory in islam, Tiirk Tarih Kurumu yayinlarindan, seri
VII. No. 38 Ankara 1960; N. Hartmann, Die astronomischen Instrumente des Kardinals Nicolaus
Cusanus, Berlin 1919, S. 13; G. Sarton, Cilt II, Kisim I1, S. 1005; R. T. Gunhter, Early
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rastlamamistik. Baska bir maksatla bu risaleyi tetkik ederken simdiye kadar
gormedigimiz bir alet konstriiksiyonu ile karsilastik. Cabirin cesitli diizlem-
lere intibak ettirilebilen aletinden ilham alinarak ortaya kondugunu tahmin
ettigimiz ekvator halkasi torquelumum Islam Aleminde kullanilan bir tarzi
olarak miitala edilebilir. Esasen forguetumla coziimlenen meselelere goz ati-
lacak olursa bunlarin ekvator halkasi ile c¢oOziimlenenlerin ayni oldugu
goriiliir.” Sonra Polonia'li Franco tarafindan 1284 senesinde kullanilmis olan
ilk forguetum da sadece iki diizlemlidir ve ekvator ile ufuk diizlemlerine
gdre rasat yapabilmektedir.’ Ekliptik sabit olmadig1 icin bu diizlemin ilavesi
daha karmasik bir mekanizmay1 gerekli kilar. Nitekim daha sonralar1 alete
ekliptik diizlemi ilave edilmistir. Fakat bu haliyle alet artik dakik rasat
yapma imkanini da kaybetmis oluyor. Tycho Brahe'nin yapmis oldugu
tenkit bu bakimdan cok alaka ¢ekicidir. " . digeri Kaideliler veya Araplar
tarafindan icadedilip kullanildigini tahmin ettigim forquetumdur. O, dairevi
dizlemleri ile halkalarin goérdigi vazifeyi goriir. Ben bir torguetum yapmak
istemedim, zira o, arzu edilen blylikliikte oldugunda kendi agirlig1 tara-
findan tazzik edilecek ve onu kullanmasi zor olacaktir."’

Her iki alet daha bir cok bakimlardan benzer. Bunlar tasinabilen
kiiciik capta aletler olup Islamlarda dléat iir-rasadiye adi verilen biiyiik capta
insa edilen ve dakik olgiiler veren guruba girmezler. Esasen her iki aletin
bilinyesi de biliylk Olc¢lilerde yapilmalarina imkian vermez.

Ekvator halkasinin kimin tarafindan icadedildigi metinde kaydedil-
memistir. Metinde Laleli L ile Ayasofya A ile goOsterilmistir.

EKVATOR HALKASI
Esirgiyen ve Bagisliyan Allah'in adi ile.

Muidi Camisinin muvakkidi, bilginlerin 6nderi, erdemli izziiddin
Abdiilaziz bin Muhammed al-Vefai, Allah rahmeti ile onu kusatsin ve
onu genis Cennetine yerlestirsin, soyle dedi :

Hamd "istikrar bulmas1 icin giinesi dolandiran"® ve "yoriingesi iize-
rinde aya menzileler takdir eden"’ Tanri1 icindir. "Giines i¢in aya ulagsmak

Science in Oxford. Cilt 11, Oxford 1923,8. 154; A. Sayili, Vicidiyye Medresesi, Kiitahyada
bir Ortacag Tiirk rasathanesi, Belleten, Cilt 111, 1948, S. 664; L. Thorndike, Franco de
Polonia and Turguet. Isis, Cilt 36, kisim 1, 1945 S.6-7; E, Zinner, Geschichte der Sternkun-
de. Berlin 1931, S. 394; S. Tekeli, Nasiriiddin, Takiyiiddin ve Tycho Brahenin Rasat Alet-
lerinin mukayesesi, Ankara Universitesi, Dil ve Tarih - Cografya Fakiiltesi Dergisi, Cilt
XVI, Say1 3-4, Eyliil - Aralik, 1958 den ayr1 basim, S. 337-342.

* Bak. Apianus, Astronomicus Caesareum, Ingolstad, 1540, S. 202-203.

* R. T. Gunther, S. 35.

7 Tycho Brahe, Tycho Brahe's description of his instruments and his scientific work
as given in Astronomiae Instauratae Mechanica (Wandersburgi 1598). Hans Raeder,
Elis Stromgren ve Bent Stromgren tarafindan Ingilizceye terciime edilip nesredilmistir.
Kobenhavn 1946. S. 53.

S " Yasin Suresi.

oo " Yunus Suresi.
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lazim degildir"'’. "Eski bir hurma salkimi1 ¢épiine dénen ayin"'' sekli gorii-

niiste daima dolunay olmaz. "Bu, senelerin adedini ve hesabini bilmeleri
i¢in her seyi bilen Aziz Tanrinin bir takdiridir.""” Ve O, herseyi dogru
olarak bilendir. Saldvat, parmagi ile ayr yaran Muhammed'in lzerinedir.
Dogus yerinin nuru ile yer yuzi aydinlanmistir. Ve yine salavat giinesli
giinlerine son olmiyan yakinlart ve miikemmel durumlari i¢in korku ol-

ni2 n

miyan arkadaslar1 lizerinedir.

Arkadaslarim ekvator dairesi adini1 verdigim bir alet hakkinda bir kitap
hazirlamami rica ettiler. Isteklerini yerine getirdim. Allah onu okuyan ve
gorenin faydalanmasini kolaylastirsin. Bu, Kadir olanin arzu ettigidir.

Onu bir girig, onbes bolim ve bir sonug¢ olarak tertipledim.

Giris, aletin niteligi ve krokisi hakkindadir. Aletin genel goriiniisi
ici dolu veya bosg tahtadan bir yarim dairedir deriz. Merkezine bir ibre evi,
cevresine dort yon ve yarim daire seklinde katlanmis bir daire tizerine de
sehirlerin Kiblelerinin isaretleri konmustur. Ayrica ikindi ve deklinasyon
yaylari da isaretlenmistir. Cap1 lUzerinde doksan bolimli bir cetvel ve onun
iki tarafinda da biri egim ic¢in digeri 6gleden sonra yayinin yiiksekligi icin iki
cetvel daha vardir. Ustiinde, ortas: dairevi kesilip ¢ikarilmis, 180 esit parcaya
boliinmiis bakir bir halka vardir. O, bu haliyle ekvatorun goriinen yarisidir.
Bu daire enlemler ceyrek dairesine diktir. Enlemler ceyrek dairesi memleketlerin
enlemlerini temsil eden bir yay olup 90 esit parcaya boliinmiis meridyen
dairesinden bir yaydir. Ekvator halkast centikler vasitasiyla her memleketin
enlemi kadar meridyen tzerine egilir. Bir ibre veya ona benzer bir seyle
oraya tesbit edilir. Eger memleketin enlemi yoksa oyuklardan ilki lizerine
getirilmek suretiyle dikilir. Eger enlemi 90 ise alt kism1 lizerine intibak eder.
Ekvator dairesi tizerinde diger kiiciik bir yarim daire vardir. Egim dairesi
adint verdigimiz bu daire neticenin elde edilmesi icin digerinin merkezi
tizerinde doner. O, yildizlarin cirmi ve gilines 1sinlarinin goériinmesi igin
yarilmistir ki bu tarz daha uygundur. Daire icin mihver ve menteseye gelince
bunlar bilinir, keza ip ve saklliin de yardimina bas vurulur. Bu aletin resim-
leri tamamlandi. Yardim Tanridandir.

Birinci boliim aletin yoOnler tlizerine yerlestirilmesi niteligi, Kiblenin
isaretinin konmast ve diger islemler hakkindadir. Bu boliimde s6z konusu
edilen meseleler isturldb ve ceyrek daire gibi diger baska aletlerle ancak
miusgkilatla ve pek cok sayida oOnciillerden sonra elde edilir ki bununla,
buitiin bu Onciillerden miistagni olarak gayet kolaylikla c¢ikarilir.

Aleti o tarzda yerlestirki ufuk diizlemine paralel olsun. Bu ipe sakul
asmak ve onu ici dolu daire cevresi lizerine cizilmis dik dogruya uydurmak
suretiyle olur. Sonra aleti ibrenin ince ucu giineyden batiya dogru sapinci

Yasin Suresi.
Yunus Suresi.
Yasin Suresi.
Yasin Suresi.
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7 derece olan nokta hizasinda goriinlinceye kadar hafifge cevir. Alet yonler
tuzerine yerlestirilmis olur. Her yon, dogu, bati, gliiney gok kiiresinde kendi
karsit1 yoniindedir. Boylece her isaret kendi yoniine konmustur.

Tenbih: yoni istenilen sehir konmamigsa cetvelden yoniini O8ren;
onun bulundugu c¢eyregi dikkate al.

Eger mihrabin konulusunun tayinini istersen gecmiste oldugu gibi
aleti yonler lizerine yerlestir. Ekvator dairesini aletin yiizii lizerine koy.
Isaret edilmisse istenilen sehrin iizerine egim dairesini koy, aksi takdirde
a) eger Mekkenin azimutu senin sehrininkinden fazla ise dogu noktasindan,
b) aksi takdirde bati noktasindan itibaren Kiblenin azimutu lizerine getir.
Daire kiblenin azimutu lizerine yerlestirilmis olur.

ikinci boliim giinden gecen, kalan, glin yayinin yarisi, ginin esit-
liginin yarisinin elde edilmesinin bilgisi hakkindadir. Aleti ge¢cmiste oldugu
gibi memleketin enlemi kadar eg. Igne veya ona benzer bir seyle oraya tesbit
et. Sonra egim dairesini golgesi capin1 Ortiinciye kadar, eger yarigi varsa
glineg 1sinlar1 ¢evresinden ¢api boyunca niifuz edinciye kadar ¢evir. O anda
ucu ile meridyen arasinda bulunan ekvator dairesinin boéliimlerine bak.
Bu meridyen mesafesidir. Eger gittikce azaliyorsa, ogleden kalan, eger
artiyorsa ondan gecendir. Makalenin sonunda memleketlerin enlem ve
boylamlarini ilgilendiren biitiin meseleler séz konusu edilecektir."

Tenbih: Idadenin ucu ekvator dairesinin ¢apinin disina cikarsa ki
bu meridyen mesafesinin 90 dereceden fazla oldugu yerlerde vaki olur,
egim dairesini giinesin aksi yoniline cevir ve goélgelendir. Sonra idadenin
ucu ile capin ucu daha dogrusu ekvator dairesinin capinin arasinda kalana

“ Eger t dogu ceyreginde ise 1E zevale kadar gececek meridyen mesafesi, eger bati
ceyreginde ise zevalden gecendir (Sekil : I).

Sekil : 1

> >

> >

.

. 5b
. 6a

6a

. 6b

6b
7a

2a
2b



>
~

>
2
c

A.7b

A8

>
oo
IS

a

>
o)
c

232 SEVIM TEKEL

bak onu 90 dereceye ildve et. Elde edilen meridyen mesafesidir. Bu onun
giizel bir isaretidir.”

Diger bir tenbih: Eger glinesin 1sin1 yoksa egim dairesinin capini ve
cevresini golge ipliginden birinin yerine koy. Gecmiste oldugu gibi yildizin
tam ortaya getirildigi tarzda ortaya ve gozle hizaya getirmek suretiyle
islem tamamlanir. Bu ayni zamanda yildizin meridyen mesafesinin ¢ikarilig
tarzidir. Bu aletin digerlerinden farkli bir alet oldugunu bil. Oyle ki ekvator
mesafesi ve meridyen mesafesinin azimutunun elde edilmesinde yiikseklik
ve gilinesin derecesini almaya ihtiya¢ yoktur. Yiikseklik aletlerinde eger
meridyen mesafesi bir saat veya onun altinda ise onunla kaydedilmesi arzu
edilmez. Eger bu aletle cikarilirsa ve meridyen mesafesi bir derece veya
derecenin boliimii ise onun tahkiki mimkiindiir. Doguslar da bu suretle
elde edilir.

Giin yayinin yarisinin bilgisine gelince, kolay olmasi i¢in egim dairesini
dogus veya batis aninda giineg hizasina gelinceye kadar cevir. Ekvatdrden
idadenin ucu ile meridyen dairesi arasindaki kisma bak. Eger sen gilineyde
daha dogrusu giineydeki burcda bulunuyorsan, bu, giin yayinin yarisidir.
Aksi takdirde bunu diger tarafta yap ve idadenin ucu ile ¢apin daha dog-
rusu ekvator dairesinin c¢api arasindaki kisma bak. Bu fazlaligin yarisidir.

5 L'U'+90 = meridyen mesafesi (Sekil: 2).




EKVATOR HALKASI 233

Onu doksana ildve et giin yayinin yarisini elde edersin. Onu 180 dereceden
cikardiginda daima gece yayr kalir.'* Dogus ve batis aninda egim dairesinin
glines hizasina getirilmesinin zorlugu dolayisi ile ufka yakin bir (noktanin)
meridyen mesafesini bul ve onu dogustan o 4na kadar gecen veya batisa
kadar gececek miktara ilave et minkab veya buna benzer seyle istenilen elde
edilir. Eger yayin yarisindan meridyen mesafesini ¢ikarirsan, 6gleden 6ncede
bulunuyorsan dogustan gecen miktar, aksi takdirde basita kadar gececek
miktar olan ekvator mesafesi elde edilir.”

Uciincii béliim giines ve yildizlarin yiiksekliklerinin bilgisine dairdir.
Yolu ekvator dairesi diizlemini enlemlerin ilk centigine dikey olarak yer-
lestirmektir. Boylece o, yiikseklik dairesi durumuna getirilmis olur. Onun
yan kismini giines hizasina getir ve egim dairesini ¢apini golgelendirinciye
kadar veya giines 1sinlar1 (ortasindaki yariktan) niifuz edinciye kadar cevir
ve onun ucu ile dairenin daha dogrusu ekvator dairesinin c¢api arasinda
kalan ekvatorun cevresi lizerindeki boliimlere bak. Bu gilinesin yiliksekligidir.

Yildizin yiiksekligine gelince, gecmiste oldugu gibi ekvatoru ylikseklik
dairesi diizlemi lizerine getir. Sonra yildiz karsisindan goriiniinceye kadar
egim dairesini hareket ettir. Onun ucunun daireden ayirdig1 parca yildizin
yiksekligidir. Keza giinesin 1sin1 olmadigi zaman da yiiksekligi bulunur.
Her seyi en iyi bilen Tanridir.

' Giines giineydeki burgta bulunuyorsa, yani deklinasyonu giineysel ise, KF giin ya-
yinin yarisidir. Giinesin deklinasyonu kuzeysel ise F'K' giin yayinin yarisidir. Alet tam daire
olmadigindan F'O bulunur. Buna OK" ilave edilir. 180-F'K'=gece yayinin yarisi (Sekil: 3).

g
Sekil: 3 Sekil: 4

"7 LE = meridyen mesafesi, FE=giin yaymin yarisi, FE-LE=dik asansiyon farki
(Sekil: 4).
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Dordiincii b6liim deklinasyon ve meridyen yiiksekliginin enlem dere-
cesi bakimindan bilgisi ve bunun tersi hakkindadir. Ekinokslardan itibaren
lic burg icin ileri dogru ve donencellerden itibaren li¢ burc icin geriye dogru
olmak tlizere, cetvelin boliimleriyle giinesin derecesini dogu bat1 dogrusundan
basliyarak yayi ortaya koy. Deklinasyonun boéliimlerinden burada olana
bak. Bu, giinesin deklinasyonudur. Eger kuzeyde ise bunu memleketin enle-
minin tamamina ildve et, ve eger giineyde ise cikar. Meridyen yiiksekligi
elde edilir. Cikarildiginda veya toplam 90 dereceden az oldugunda meridyen
yiiksekligi enlem yoOniiniin aksi olur. Aksi takdirde ildve edilen miktarin
tamami ile enlem yoniiniin ayni olur.

Rasatla meridyen yliksekliginin bilgisine gelince, giinesi veya yildizi
meridyen dairesi lzerine gelinciye kadar bekle. Geg¢miste oldugu gibi
yiiksekligini al. Bu, onun meridyen yiiksekligidir. Meridyen yiksekliginin
yoniline gelince, aleti yonler lizerine yerlestir. Ekvator dairesinin cap1i gol-
gelenecek sekilde yerine koy. Eger ikindi yayina dogru egilirse gilineysel
aksi takdirde kuzeyseldir. Eger ayni yonde oldugunda, enlemi meridyen
yiiksekliginin tamama1 ile toplarsan, aksi yonde olduklarinda onunla enlemin
tamaminin arasindaki farki alirsan deklinasyon elde edilir, a) Eger enlemi
meridyen yiiksekliginin tamami ile ayni1 yonde olduklarinda toplar, b) ayr
yonde olduklarinda farkini alirsan deklinasyon elde edilir. Eger meridyen
yiiksekligi ayni1 yonde olursa, veya meridyen yiiksekligi aksi yonde oldugunda
enlemin tamami ile toplanirsa deklinasyonun yoni memleketin enleminin
yonii olur. Aksi takdirde enlemin ydniine zit olur."

" Giines veya yildiz kuzeyde Y" de bulunuyorsa, EY" = giinesin veya yildizin deklinas-
yonu. Y'U = meridyen yiiksekligi, EU = 90-cp, go-¢-Y"U = § (yildizin veya gilinesin). Bu
durumda memleketin enleminin aksiyonde.
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Deklinasyonim enlemden c¢ikarilmasina gelince, onun yolu ekvator
dairesini gecmiste oldugu gibi aleti yonler tizerine yerlestirdikten sonra enlem
kadar egmek ve gilinesin meridyen tizerine gelmesini beklemektir. Eger
ekvatorun golgesi capi lzerine diiserse deklinasyonu yoktur. Aksi takdirde
kendisi capini golgelendirinciye kadar asagi yukar1 hareket ettir. Eger
yukar1 dogru kaldirilirsa enlemle daire arasinda bulunan meridyenin boliim-
leri kuzeysel deklinasyondur. Aksi takdirde gilineysel. Ondan da derecesi
ogrenilir. Bu alet ustiinlikle temeyyliz etmistir. Her seyi bilen Tanridir.

Besinci bolim vaktin azimutu ve yiiksekligi hakkindadir. Aleti yon-
ler lizerine yerlestir ve daireyi (alttaki dairenin) ylzi lizerine intibak ettir.
Egim dairesini golgesi capi lzerine gelinciye kadar hareket ettir. Egim
dairesinin ucu ile ekvatorun capi arasinda, bati ipligi yoniindeki cevresi
arasinda kalan bolimlere bak. Bu vaktin azimutudur. Eger cap tizerine
gelirse azimutu yoktur. Ogleden 6ncede eger artiyor ve sonrada kisaliyorsa
giineyseldir. Aksi takdirde kuzeyseldir.

Onun yiiksekligine gelince, daireyi enlemler dairesine dikey yap.
Uciincii boliimde gectigi gibi islem tamamlanir ve azimutun yiiksekligi
elde edilir.

*

Altincit bolim azimutu olmiyan yiliksekligin bilgisine dairdir. Onun
yolu zaman zaman azimut kayboluncaya kadar gézlemektir. Bu anda giline-
sin yuksekligini 6gren. Bu azimutu olmiyan yiksekliktir. Bu ancak giinesin
kuzeysel burcta ve deklinasyonun enlemden fazla olmamasi sart1 ile olur.
Eger deklinasyon enlemden fazla olursa onun bulunmasi zor olur.

Diger bir tarz: Ekvator dairesini enlemlerin ilki lizerine koy. Boylece o,
azimutlarin baslangic dairesi olur. Sonra aleti yonler ilizerine yerlestir ve
giinesi dairenin golgesi capi1 lizerine gelinciye kadar gozle. Bu andaki yiik-
sekligini bul. Bu istenilendir.

Yedinci bolim dogunun ve batinin acikliginin bilgisi hakkindadir.
Aleti yonler lizerine yerlestir ve daireyi aletin ylizeyi tlizerine koy. Giinesin
dogus ve batis anindaki vaktin azimutunu bul. Bu dogunun veya batinin
acikligidir.” Bu ancak deklinasyon veya mesafe enlemin tamamindan
keza.yayin yarisindan az oldugu durumlarda olur. Eger kuzeysel enlemin
tamamindan daha az olacak kadar artarsa hi¢ dogmaz ve boylece (bir
senelik) siire bir gece ve bir giindiiz olur.

Sekizinci boliim memleketin enleminin ve s6z konusu edilen memlekette
ekvator dairesinin yerlestirilmesinin bilgisi hakkindadir. Onun yolu giinesi

Kuzeysel ve Y" de bulunuyorsa,

S=Y"E , Y"U=meridyen mesafesi,

y"U-(90-2)=Y"E

yonii memleketin enleminin yonii.

Y de olursa,

8 = YE, meridyen yiiksekligi =U'Y, 8 = meridyen yiliksekliginin tamami (YZ) +
memleketin enlemi (ZE), yonii memleketin enleminin yoni (Sekil: 5).

" OD=dogunun agikhg (Sekil: 6).
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Koc¢ ve Terazi burcuna girerken gozlemektir. Aleti yonler ilizerine yerlestir
ve giiniin muayyen zamaninda ekvator dairesini cevresi ¢capini golgelendirin-
ceye kadar eg. Bir ibre veya ona benzer bir seyle oraya raptet. Enlem daire-
sinden onun egilmis oldugu kisma bak. Bu memleketin enleminin miktaridir.

Diger bir tarzz Her hangi bir gilinde glinesin meridyen yiiksekligini
deklinasyonunu ve her ikisinin yonlerini bul. Ayni yénde olduklarinda topla,
aksi yonde olduklarinda farkini al. Sonra elde edilenle 90 arasindaki farki
bul. Bu memleketin enlemidir. Onu (ekvator dairesini) netice kadar eg.
istenilen elde edilir. Her seyi en iyi bilen Tanridir.

Dokuzuncu boliim 6gle vakti, ikindi vakti, ogle ile ikindi arasindaki
ekvator mesafesi ve ikindi ile gurup arasindaki ekvator mesafesinin bilgisine
dairdir. Ogle vakti, giinesin gdk ortast dogrusundan gecmesi ile bilinir.
Bunun icin aleti yonler lizerine yerlestir. Sonra egim dairesini meridyen
lizerine getir. Ekvator dairesini istedigin herhangi bir enlemde veya aletin
yuzli Uzerine intibak ettir veya dikey durumda birak. Egim dairesi, ¢capini
golgelendirinciye kadar bak. Bu durumda gilines gok ortasi dairesi lizerinde-
dir. Yildizin gok ortasinin cikarilmasi da ayni tarzdadir. Eger golge ipligi
yerine egim dairesinin ¢apini ve cevresini korsan ve eger ekvator dairesini
enlemlerin basina yerlestirirsen ve eger ekvatorun golgesi de 6gle vaktinin
baslangicinda capini golgelendirirse 13'lincii bolimde ele alinacak islemi
tamamlarsin.

ikindi vaktine gelince, 90 boliimlil cetvele veya yaya meridyen yliksek-
ligini dahil et. Onun hizasindaki ikindi yayini al. Sonra ekvator dairesini
enlemlerin ilkine dikey yap. Ucu ile glinesin cirmini hizala. Egim dairesini
glines yoniindeki ikindi yay1 kadar kaldir. Ge¢miste oldugu gibi egim dairesi
goOlgeleninciye kadar bekle. Bu ikindi vaktidir. Bu vaktin meridyen mesafesi,
o0gle ile ikindi arasindaki ekvator mesafesi elde edilmis olur. Bunu o (giin

Sekil ; 6
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yay1) yayin yarisindan c¢ikar. Ikindi ile gurup arasindaki ekvator mesafesi
kalir. Her seyi bilen Tanridir.

Onuncu bolim gok kiiresine (yani dik asansiyona) ve memlekete ait
asansiyonun bilgisine dairdir.”” Kuzeysel asansiyonun Oglagin basindan,
memlekete aidolanin Kocun basindan basladigini bil. Oglak, Yengec, Yay,
ikizlerin asansiyonlar1 32°, Kova, Arslan, Boga ve Akrep 30° Balik, Basak,
Koc ve Terazinin 28°dir.?’ Burc¢larin béliimlerinin asansiyonlarini 6gren.
Bu, her burcun asansiyonunu carpmak, onu dakika yapip her dereceye
ondan diisen miktari elde etmektir. Sonra Oglagin basindan giinesin cirmine
kadar olan asansiyonu topla Oglenin asansiyonu elde edilir. Sonra ondan
giin yayinin yarisini ¢ikar dogunun asansiyonu elde edilir. Ve eger ona
yayin yarisini ildve edersen gurubun asansiyonunu elde edersin. Eger giinden
gecen miktari dogusun asansiyonuna ve geceden geceni gurubun asansiyo-
nuna ilave edersen vaktin asansiyonunu elde edersin. Bu islemle (asansi-
yonu bilinen) istedigin herhangi bir yildizin aracilig1 ile gezegen ve sabit
yildizlarin asansiyonu elde edilir.

Onbirinci bolim safak ve fecrin miktarlart hakkindadir. Deklinasyonu
glinesin deklinasyonuna esit veya yaklasik olan ve aksi yonde, ay gibi her
hangi bir yildiza bak. Dogarken veya batarken 16 derece oluncaya kadar
rasat et. Sonra yiikseklik dairesini minkab veya ona benzer bir seyle 6gren.

® Dik ufukta AC nin asansiyonu AB dir (Sekil: 7). UU ufkuna goére BA nin
asansiyonu AC dir (Sekil: 8).

G

P S
»
Sekil : 7 Sekil : 8
* Bundan kastedilen 30 derecelik yaylara tekabiil eden asansiyonun derecesidir.
Meseld Oglagi misal olarak alalim, zira Oglak dik asansiyonun baglangi¢ noktasidir. Ekva-
torden 30 derecelik bir yaya karsilik ekliptikten 32 derece geger.
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Ayda her yarim saat icin yarim derece cikardiktan sonra bu safak miktari
olur. Eger bunu 19 derecelik yiikseklik i¢in yaparsan fecrin miktarini elde
edersin. Bu iglem bu aletten gayrisi ile ancak bir haftalik bir zaman icin
ortaya konabilir. Her ay bir defa cikarilir ve fark esasa boliiniirse, bu, bunun
icin kifayet eder. Eger safak miktarina daima 3 derece ildve edersen yaklasik
olarak fecrin miktarini elde edersin. Her hangi bir giinde giines i¢in ylikseklik
dairesini 16 ve 19 derece bulursan bu, derecenin karsitinin miktaridir. Her
seyi bilen Tanridir.

Onikinci boliim gilinesin keza yildizin dogus ve batig yeri hakkindadir.
Giinesin veya yildizin deklinasyonundan onun dogusunun veya batisinin
acikligini bul. Sonra aleti yonler lizerine yerlestir. Ekvator dairesini aletin
yizeyi tuzerine koy. Egim dairesini glineysel oldugunda ceyregi lizerine
aksi takdirde mukabil ceyrek lizerine acikligin miktar1 kadar getir. Sonra
dairenin cevresi ve capini goziinle nisanla. Ufuk dairesinden onun hizasina
gelene bak. Bu giines veya yildizin dogus veya batis yeridir. Bu islem ile
yeni ayin batis yeri bilinir.

Oniic¢lincii boliim aletin meridyen tlizerine yerlestirilmesi ve yildizlarin
onun uzerine gelmesinin bilgisi hakkindadir. Bu, bu aletin hususiyetlerinden-
dir. Ekvator dairesini enlemlerin ilki lizerine getirerek dik. Sonra aleti o
sekilde yerlestir ki (ekvator halkasinin) dogu ve bati dogrusundan sapinci
asil iki noktadan sapinci kadar olsun. Bu durumda ekvator halkast meridyen
dairesi olur. Bunu gecen herhangi bir yildiz hatta kuzeye yakin olanlar da
mutavassit olur, kutup yildizi (Kicik Ayr kiimesinden x) ve kutba yakin
iki yildiz (Kii¢iik Ayr yildizlarindan p ve y) ve digerleri gibi.

Zenite yakin yildizlarda oldugu gibi bu islem zor olursa sakiiliin yar-
dimina miiracaat edilir. Her seyi bilen Tanridir.

Ondordiinci boliim yildiz ve ayin deklinasyonunun bilgisine dairdir.
Bu dahi bu aletin hususiyetlerindendir. Onceki béliimde s6z konusu edildigi
gibi ekvator dairesini meridyen dairesi yap. Sonra bak, eger yildiz onun
uzerinde bulunuyorsa yliksekligini deklinasyon dairesi yardimi ile oOgren.
Bu meridyen yliksekligidir. Eger kuzeysel ise enleme onun tamamini ilave
et, eger glineysel ise farkini al deklinasyon elde edilir. YOniine gelince
dordiinci boliimden o6grenilebilir. Ayn1 yonde olduklarinda ayin enlemini
egimine ildve eder zit olduklarinda farkini alirsan deklinasyonunu elde
edersin. YOni her ikisi ayni yonde olduklarinda onlarin yonudiir. Ayri
olduklarinda buiytigiiniinkine tabidir. Her seyi bilen Tanridir.

Onbesinci bolim daha kolay bir yolla yildizlarin asansiyonunun
hesabinin bilgisine dairdir. Deklinasyon dairesini yildiz hizasina getir
ve meridyen mesafesini 6gren. Akabinde de diger asansiyonu bilinen bir
yildiza cevir. Iki meridyen mesafesi farkini bul. Eger ikincisi dogusal ise
bilinenin asansiyonuna ildve et. Batisal ise ¢ikar. Bilinmiyenin asansiyonunu
elde edersin.
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Sonug¢ ayin araciligi ile asansiyonu ve ondan ve yildizlardan gecen ve
kalan miktarin c¢ikarilmasinin bilgisine dairdir. Bu makalenin sonudur.
Yildizin meridyen mesafesini ¢ikar, her saat i¢in yarim derece ilave et. Merid-
yen mesafesi elde edilir. Dogusal oldugunda aracinin asansiyonuna ilave
et ve batisal oldugunda c¢ikar. Ayin araciliginin asansiyonu elde edilir.

Ondan ve yildizdan gecen ve kalana gelince, meridyen mesafesini
cikar ve onu batisal oldugunda asansiyonuna ildve et ve dogusal oldugun-
da cikar. Zamanin asansiyonu elde edilir. Eger onu dogusun asansiyonundan
cikarirsan ondan kalan elde edilir. Bu ayni zamanda yildizlarin meridyen
mesafesiyle de hi¢ bir degisiklik yapmadan yapilabilir. Bu aletle ¢alismak
istiyen bir kisi icin bu kadari1 kifayet eder. Mamafih diger islemlerin de
¢ikarilmasi mimkiindiir. Gilines olmadiginda ipligin sapinci gibi meseleler
kuvvetli zihni faaliyetlere aliskin olan bir kimse i¢in agiktir. Allah her seyi
ve en dogrusunu bilendir.

"INTRODUCTION"

Risala fi Daire al-Muaddil of 'lz al-Din Abd al-Aziz b. Muhammad
al-Wafai' is presented here in its Arabic text with Turkish and English
translations. Its critical edition has been prepared on the basis of the photo-
graphs of two manuscripts in istanbul. One of them is in the library of
Laleli and is in the collection registered under 2726. There are omissions
and the changes of the order of the chapters. Probably the difficulty of
reading was due to its bad state of preservation.

The other manuscript is in Ayasofya and registered under 2626. It was
well preserved and legible and illustrated. The text contains some Arabic
errors. The mistakes of the spelling of the tecnical terms as . ‘- written

daes and sl , & 7ls give the impresion that the copyist was not acquinted
with the astronomy.

Before this text I have prepared Risala al-Mufassal fil-Amali  bi Nisf
Daire al-Muaddil with Turkish and English translations of Muhammad Ibn
Ebi'l-Fath al-Sufi’ who had lived 25 years after Wafai. These two texts are
almost identical for they give the description of the same instrument, there-
fore, it is useless to publish Sufi's text.

This article is composed of an introduction, 15 chapters and a conclusion.
in the introduction the description ofthe instrument is given. The uses ofthe
instrument are mentioned in the chapters and in the conclusion. These are
the direction of Mecca, distance to'the meridian, are ofthe daylight and the

" C Brockelmann, Geschichte der arabisehen litteratur. Supplementband Leiden 1938,
P. 160; H. Suter, Die MatHematiker und Astronomen der Amber und ihre W erke, Leipzig
1900, P. 117.

*H. Suter, P. 185.

L- 5a
L.5b
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night, half the arc of the equation of the daylight, altitude, culmination,
latitude of the country, azimuth, occidental and oriental amplitude, right
and oblique ascensions.

The instrument composed of a semicircle of the horizon, a semicircle
of the equator, semicirclet of declinations and a quadrant of latitudes. The
horizon and the equator are hinged so that the semicircle of the equator
may be put in any desired positions. The semicirclet, at the end of an
alidade, turns on the center of the equator. This semicirclet used as. a
pinnule is splited sometimes through its diameter for facility in obser-
vation. For the semicircle of the equator is not fixed the instrument can
be used in every latitude and for other works. If the semicircle of the
equator is shut the instrument becomes an azimuthal semicircle used to
observe the azimuths of the heavenly bodies. If the semicircle of the
equator is put in a position that it may be perpendiculer to the surface of
the horizon in this case it is used to observe the altitudes. If it makes an
angle equal to the latitude of the country it represents the equator and is
used to observe the declinations of the stars and the sun.

The possibility of making the observations according to more than
one coordinate system is the principal of this instrument.

Jabir b. Aflah’ (i2th Century) after describing Ptolemy's triguetrum
in the fifth chapter of his book, Islah al Magisty, gives an explanation of
an instrument that he himself invented. This instrument which represents
all the three coordinate systems is the predecessor of torquetum (Tiirkengerat)
means the observational instrument of the Turks. Any satisfactory expla-
nation is not given for Tiirkengerdt. Some of the writers say that this name
of this instrument indicates that it was learned from or used in Turkish
circles. They think that dhdt al-semt wel irtifa and dhat al-rub'eyn were the
torguetums. Both could be used altitudinal and azimuthal observations
which were the most important characteristic of forguetum. Above ali, 1
must make a remark here that this is not the escensial characteristic of
torguetum. As a result dhdt al-semt we'l irtifa and dhat al-rub'eyn which were
very popliler during the fourteenth, fifteenth and sixteenth Genturies can not
be torquetums. in my PH. thesis I have also studied this instrument thus
suggesting the question of a possible Turkish influence. I have answered

* G. Sarton, Introduction to the History of Science, Vol. 11, Part 1. Washington 1931,
P. 206.

“ A. Sayili, The Wajidiyya Madrasa of Kiitahya, A Turkish Medival Observatory?
Belleten, Series VII, No. 38 Ankara 1960 P. 675; N. Hartmann Die astronomischen Instru-
mente des Kardinals Nicolaus Cusanus, Berlin 1919, P. 13; Sarton, Vol. 11, Part II, P.
P. 1005; R. T. Gunther, Early Science in Oxford, Vol 11, Oxford 1923, P. 154; L.
Thorndike, Franco de Polonia and the Turauet, his, Vol. 36, Part I, 1945, pp. 6-7; E.
Zinner, Geschichte der Sternkunde. Berlin 1931 P. 394; S. Tekeli, Nasiriiddin Takiyiiddin
ve Tycho Brahenin Rasat Aletlerinin Mukayesesi, Dil ve Tarih-Cografya Fakiiltesi Dergisi,
Vol. 16, Part 16, 1958, pp. 337-42.
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this question in negativc because of not finding, in Turkish circles, an
instrument which has mor e than one coordinafe systems.

I met bychance the description of an unknown construction of an
instrument as I studied this text. Equatorial armillae (Daira al-Muaddil)
used widely in eastern islam in the fourteenth, fifteenth and sixteenth
Centuries, has the characteristic of the torguetum.

Ifwe look at the astronomical problems solved by using this instrument
are identical with the problems solved by equatorial armillae.’ Then the
torguetum used by Franco in 1284 had only two coordinates, the horizon
and the equator.’ As the ecliptic is not fixed, adding this plane needs very
complicated mechanism, as a matter of fact, the plane,of the ecliptic was
added later. But in this position the instrument can not be used for precise
observations. Tycho Brahe's criticism is very interesting in this respect.
He says, "The other is called the torquetum, an instrument which in my
opinion was invented by the Arabians or Chaldeans, and used by them with
its circular plane surfaces it serves the same purposes as the former with
its armillae. I have not yet wished to construct the torquetum, because,
if it is to have the required size, it will be oppressed by its own weight and
be difficult to handle it."’

These two instruments have other similarities. For example they are
portable instruments and they do not belong to the group named observational
instruments constructed in large size and give the precise observations.

EQUATORIAL ARMILLA

In the name of Allah, the Compassionate the Merciful.

Iz al-Din Abd al-Aziz b. Muhammad al-Wafai, the leader of the
scientists, the muwaqqit of Muyidi Mosque, may God bless him and
admit him to his Paradise, said:

Thanks and glory be to God "who made the sun revolve to be at rest"’

and "who prearranged the mansions for the moon".” "The sun is not allowed
to overtake the moon."'" The moon is not ahvaysfull-moon "which dailly

wanes and at the end appears like the dired up stems in a date gluster."

* Apianus, Astronomicus Caesareum, Ingolstad 1540, pp. 202-203.
* Gunther, P. 35.

7 Tycho Brahe, Tycho Brahe's description of his scientific work given in Astronomide
Instauratae Mechanica (Wandersburgi 1598), Edited and translated by Hans Reader
Elis Stromgren and Bent Stromgren, Kobenhavn 1946, P. 53.

® The Koran, Ya Sin.
’ The Koran, Jonah.
" The Koran, Ya Sin.
" The Koran, Jonah.

D. T. C. F. Dergisi F. 16
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"Its cours is laid for it by the Mighty One, the Ali Knowing"'’ thaf'they
may compute the years.""

Prayers be to Muhammad who cleft the moon in two with his finger.
The Earth shone by the glory of his ascension. The prayers be to his
family and to his companions who are perfect and excellent.

My friends requested me for preparing a book about an instrument
that I gave the name of equatorial armilla. I carried out their desire. May
God facilitate the usage of the book for the one who has or has an oppor-
tunity to see it.

1 planned this article an introduction, 15 chapters and a conclution.
Introduction is devoted to the knowledge of the description of the instru-
ment. We can say that it is as a whole a wooden semicircle, solid or hollovv.
There is a socket for a needle on the center, around which the directions
of Mecca are marked on a circle folded like a semicircle. The directions
of Mecca of the countries are opposite each other. The arcs of asr and the
arcs of declinations are marked on the surface of the instrument. On the
diameter, there is a table divided into 90 th and onits two flanks, there are
other two tables. One ofthem is for the declinations and the other is for the
altitudes of asr. There is a brass semicircle divided into 180 equal parts.
This is the visible part ofthe equator, perpendicular to the quadrant ofthe
latitudes, an are of the meridian divided into o.oth equal parts. By means
ofnotehes the equator can be put in opposition so that its inclination may be
equal to the latitude of the country. It can be fastened there with a needle
or something else.

Ifa country has no latitude it is raised to the first noteh, and ifthe lati-
tude is 90’, it covers the the circle under it. A circlet called declination circle
turns on the center of the circle of the equator to get the result. This circlet is
split along its diameter in order that the beams of the sun may pass or the
body ofthe star may be seen through it. This is the best way.

As for the rolling-pin and the hinge for the circles, they are known, the
threat and the plummet too. Help is from the God. Its sketeh is complited.

The first chapter is about setting the instrument on its place and marking
the directions of Mecca and other works. The content of this chapter can
not be known by the other instruments as the astrolabe and the guadrant
unless after great difficulties and numerous premisses. You can get it easily
with this instrument without ali these premisses. By suspending the plummet
and making it to coinside with the straight line drawn on the flank of the
solid circle place the instrument so that the surface of the instrument rep-
resents the horizon. Then, move the instrument very gently untill the sharp
edge of the needle comes infront of the point which its deviation from the
pointofthe south is seven degrees. in this manner the instrument is to be

" The Koran, Ya Sin.
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placed on the direetions. Every direetion north, south, east and west is infront
of their corresponde and every direetion of Mecca is put on its azimuth.

Remark: 1f the azimuth of the country which is intended is not marked
on the instrument, learn its azimuth from the azimuthal table. The quadrant
on which the country is, must taken into the considiration. That place is the
direetion of Mecca. If you want the determination of the mark set up for
the direetion of Mecca, place the instrument on direetions as afore mentioned
and shut the circle of the equator. Afterwords place the declination circle
on the wanted azimuth if it is placed. Otherwise if the azimuth of Kiblah
is greater than the azimuth of your country put it on the azimuth of Kiblah
beginning to count from the east otherwise from the west. In this way the
circle is placed on the azimuth of Caaba.

The second chapter is devoted to the knowledge of deducing the
distance to the meridian, the halfthe arc ofthe daylight and the halfthe are
ofthe equation (of the daylight). Place the instrument on the direetions as
afore mentioned. Put the declination circle in a position that its inclination
must be equal to the latitude ofyour country. Fasten it there with a needle
or something else. Afterwords move the declination circle until its shadow
conceals its diameter or ifit is splited, the beams ofthe sun pass through its
diameter. Then look at the parts of the equator betvveen its edge and the
meridian. This is the distance to meridian. Ifit dwindles away it is the re-
mainder to the zeval; ifit exceeds it is past from it. At the end of this article
the explanation of the whole from the point of latitudes and longitudes
of the countries will come."

Remark: When the edge of the alidade happens to be out of the
(half) circle place the edge of the declination circle on a quadrant directly
opposite to the sun. Then look at the arc between the edge of the alidade
and the side of the diameter that is to say diameter of the equator. Add
it to 90. The result is the distance to the meridian. it is a delicate mark."”

Another remark: 1f the sun can not be seen, put the diameter ofthe
declination circle instead of one of the threads of the shadow. The work is
complited as afore mentioned by direeting it in the right course as in' the
case of the star and placing your eye opposite to it. in the same way the
distance to the meridian is calculated.

Learn! this instrument is distinguished from others. it is not necessary
to take altitudes and declinations of the sun for calculating the distances
to the meridian, right ascension and its azimuth. Ifthe distance to the me-
ridian obtained from an altitudinal instrument is an hour or less, then it can
not be recorded accurately with it. Ifit is calculated with this instrument

“ If [ is in the oriental quadrant IE is the distance of the meridian for the zeval, if it is

in the Occidental quadrant it is the past from the zeval (Figure : 1).
" L'U'+90 = distance to the meridian (Figiire: 2).
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and the distance to the meridian is a degree or a part of a degree it is
possible to verify it. Suffices you during the sunrise.

As for the knowledge of half the arc of the day, turn the declination
untill it sits opposite to the sun during the setting or the rising, in order,
to make it easy. Look at the circle of the equator between the edge of the
alidade and the meridian. If you are in the south that is to say southern
zodiac, this is half the arc of the daylight or else, do this on the opposite
direction and look betvveen the edge ofthe alidade and the side of the dia-
meter of the equator. This is the excess of the half the arc of the daylight. Add
it to 90, halfthe arc of the daylight is obtained. Subtract it from 180, the half
the arc ofthe night is ahvays obtained.'® As it is difficult to set in opposition
during the setting and the rising, learn the distance to the meridian whiie very
near to the horizon and add to it the past from the rising of the remainder
to the setting. That which is wanted, is obtained by using a Minkab or some-
thing else. If you subtract the distance to the meridian from half the
arc the result is the right ascension. This is the past from the rising, if
you are before the zeval or else is the remainder to the setting.'

The third chapter is about the knowledge of the altitudes of the sun
and the stars. The way of doing it is putting the surface of the circle ofthe
equator on the first of the latitudes and making the altitudinal circle -with
its side- to sit opposite to the body ofthe sun. Move the declination circle
untill it casts the shadow on its diameter or the beams ofthe sun pass through
the split. Look at the circumference of the equator which is betvveen its
edge an the diameter of the circle namely equator. This is the altitude of
the sun.

Now we come to the knowledge ofthe altitude of the star as afore men-
tioned. Afterwords move the declination circle untill the star is seen on the
plane ofit. The division which comes in a line with its edge is the altitude
of the star. Thus altitude of the sun is measured. God knows everything.

The fourth chapter is about the knowledge of the declination and the
culmination in proportion to the degree of the latitudes, and its inversion.
Include the degrees of the sun beginning from the east -west line for three
signs from the equinoxes in the sequel and for the three sings from the
solstices in the reverse. Look at the parts of the declination. This is the
declination of the sun. Add it to the complement of the latitude of your
country while it is northern and subtract while it is southern. Culmination

' Ifthe sun is in the southern zodiac, namely its declination is southern, KF is the half

arc of the daylight. Ifits declination is northern F'K' is the half arc of the daylight. For the
instrument is not a complite circle, F'O is obtained and OK' is added to it. 180-F'K'=half
arc of the night (Figiire: 3).

" LE = distance to the meridian.

FE=half arc of the daylight.

FE—LE=right ascension (Figure: 4).
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is obtained. If it is subtracted it is contrary to the direction of the latitude,
or else the complement of the supplement is conformable.

As for the knowledge of the culmination by means of observations,
watch the sun or the star untill it comes on the meridian. Afterwords get
the altitude as afore mentioned. This is the culmination.

As for the direction of the culmination, place the instrument on the
directions. Raise the declination circle untill it casts the shodaw on its
diameter. If it inclines towards the altitudinal arc its direction is southern
or else northern. If you add latitude to the complement of it, if they
are contrary, the declination is obtained.

The direction of the declination is comformable to the latitude of
the country if the culmination comformable or contrary."

Now we come to the knowledge ofthe declination in proportion to the
degrees of the latitude. The way of doing it is to incline the circle of the
equator makirig an angle equal to the latitude. After putting the instrument
into the proper position as afore mentioned, wait untill the sun comes to
the rneridian. Look, if the shadow of the circle of the equator conceals
its diameter there is no declination or else, raise the circle or lower it, untill
it casts shadow over itself. The division of the rneridian between its place
and the latitude is the declination. Ifit is raised it is northern or else it
is southern. This instrument is distinguished being superior to others.

The fifth chapter is about the knowledge of the azimuth of the time
and its altitude. Set the instrument in proper position and shut the circle
of the equator, move the declination circle untill its shadow covers its dia-
meter. Count the divisions of the circumference of the equator beginning
from the western side. This is the azimuth of the time. Ifits edge happens
to be on the diameter there is no azimuth. Then if the azimuth increases
before zeval or it decreases after it it is southern. Ifit is in the reverse it
is northern.

As for its altitude, erect the circle to the first of the latitudes. The work
is complited as afore mentioned in the third chapter and the altitude
of the azimuth is obtained.

The sixth chapter is about the knowledge of the altitude which has
no azimuth. The way of doing it is to watch the azimuth untill it

" If the sun or the star is at Y" and northern,

EY"=declination of the sun or the star,

Y"U = culmination, EU = 90, 90-9- Y" U = 8 (sun or the star), In this position
it is contrary to the latitude of the country. Ifit is at Y.

8=Y""E, Y'"U =distance to the rneridian.

Ifitis atY

8=YE, culmination=UY

8=complement of culmination (YZ) + latitude of the country (ZE). Its direction is the
direction of the latitude of the country (Figure: 5).
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disappears. At that time learn. the latitude of the sun. This is the altitudc
without any azimuth. This position happens only when the sun is in the
northern zodiac and the declination of the sun is not greatcr than the
latitude of the country. Ifit is greater it is difficult to get the result.

Another method: Raise the circle of the equator to the beginning of the
latitudes. in this position it represents the first circle of the azimuths. After-
words set the instrument on directions, watch the sun untill the circle
casts its shadow on its diameter. Learn the altitude of the sun at that time.
This" is required.

The seventh chapter is about the knowledge of the oriental and Occi-
dental amplitude. Set the instrumen ton the directions, set the circle of the
equator, learn the azimuth of the time during the rising and the sctting of
the sun This is the oriental or occidental amplitude of the sun.” It happens
only if the declination ofthe sun is less than the complement of the latitude
and the half of the arc too. If the northern declination increases the sun
becomes circumpolar and if the southern declination increases untill it
becomes less than the complement of the latitude, the sun does not rise
and the time (equal to a year) is a night and a daylight.

The eighth chapteris about the knowledge of the latitude of the country
and placing the circle of the equator of the supposed country. The way of
doing it is to observe the sun when it enters into the Vernal equinox. Place
the instrument on the directions, incline the circle of the equator untill
the shadow of its circumference conceals its diameter on a certain time of
the day. Fasten there with a needle or something else. Look at the inclination
of the circle. This is the latitude of the country.

Another method: Learn the culmination of the sun on a certain day
also its declination and their directions. If they are on the same direction
add up if in the reverse take the difference. Then, learn the difference bet-
ween 90 and the result. This is the latitude of the country. incline the circle
with an angle equal to the result. This is the required position ofthe equator
of the country. God knows everything.

The ninth chapter is about the knowledge of the time of zahr and asr
and their altitudes, the right ascension between zahr and asr and the setting.
The time ofzahr is known by passing of the sun the meridian. For that, place
the instrument on the directions, then, set the declination circle on the
meridian. You may shut or erect or incline the circle of the equator. Look,
when the shadow ofthe circle conceals its diameter the sun is on the meridian
at this moment. Thus the time of the mediation of the star is deduced if the
diameter and the circumference of the declination circle is put instead of
the thread ofthe shadow and the circle ofthe cquator is put on the beginning
of the latitudes. The work is complited as it is going to be mentioned on the

Y OD = oriental amplitude (Figure : 6).
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the 13th chapter. The shadow of the circle of the equator always conceals
its diameter at the beginning of the time of zeval.

As for the time of asr, take the level of the culmination in the asr table.
What is found, is the altitude of asr, then, erect the circle of the equator and
arrange the body ofsun and the flank of the circle that they become in
a line. Raise the declination circle making an angle equal to the asr and
wait for the sun till its declination circle becomes shady as afore mentioned.
This is the time of asr. If you learn the right ascention ofthis arc right
ascension between zahr and asr is obtained. Subtract it from half the
arc of daylight, the right ascension between asr and setting remains.

A. 14b
A. 15a

The tenth chapter is about the knowledge of the right and oblique
ascensions.” You must learn that right ascension begins from the Summer
solstice and the oblique ascension from the Spring equinox. Right ascen-
sion of each Capricon, Canser, and Saggitarius, Gemini is 32 degrees and
Aquarius, Leo, Taurus, Scorpio is 30 degrees, Pisces, Virgo, Aries, Libra
is 28 degrees.”’ Also learn the right ascension ofthe zodiac for each degree.
The way of doing it is to multiply the number of the signs to the
quantity of the right ascension and to chance it into the minutes and to A.15b. L. 4a
obtain what belongs to every degree of the zodiac. Then add the right A.. 16a. L. 4b
ascension beginning from the Capricorn to the body of the sun, the right
ascension of zeval is obtained. Afterwords subtract half the arc of the
daylight from it. The result is the right ascension of the sunrise.

A- 15a
A. 15b

If you add half the arc of the daylight to it, yoli get the right ascension
ofthe sun. If you add the past from the right ascension ofthe sunrise and
the past from the night to the right ascension ofthe sunset,you get the right
ascension of the time. By using this method, the right ascension of mediation
(tavassut) ofany star you want-it may be a planet or a fixed star-is deduced.

The eleventh chapter is about the knowledge of the portions of the
evening and morning twilight. Look at any star which its declination is equal
or nearly equal to the declination of the sun and they must, like the moon
at night, be in opposition. Observe its altitude by using minkab or something
else untill it becomes 16 degrees from the east or from the west. This will be
the portion of the morning tvvilight. If the moon is observed subtract
halfa degree for each hour approximately. This work can not be done
without this instrument except usbug. Ifyou obtain Once the result for every
month and devide it to its base. That will be enough for this activity. Ifyou
add 3 degrees to the portion of the morning tvvilight you alvvays get the
portion of the evening tvvilight approximately. If you know that the altitudes
are 16" and 19° on a certain day, these are the portions of morning and the
evening twilight for the opposite of these degrees. God knows everything.

A. 16a
A. 16b

A.

—
~
5}

* In the right horizon the ascension of AC is AB.
According to the horizon of U U the ascension of BA is AC (Figure: 7 and 8).
*' These are the ascensions proportional to signs of the zodiac.
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The twelfth chapter is about the knowledge of the place of the sunrise
and the sunset and the stars too. Learn the Occidental amplitude from the
declination ofthe sun or the stars. Then set the instrument on directions.
Shut the circle of the equator and set the declination circle, on the amount
of the amplitude. Ifit is southern it must be on its quadrant, unless on the
opposite. Then look at what is infront of it from the circle of the horizon.
This is the place of the sunrise or the stars or the sunset. By using this
method the place of Crescent-set can be learned. God knows everthing.

The thirteenth chapter is about setting the instrument on the meridian
line and observing the stars while they are on the plane of the meridian.
This is the peculiarity of this instrument. Erect the circle of the equator
to the beginning of the latitudes. Then arrange the instrument so that its
deviation from the east-west line be equal to the deviation of the meridian.
in this position the circle ofthe equator represents the circle of the meridian.
A certain southern or northern star passes by it, this star is called mutavassit,
including the stars like Polstar (a) the two stars near the Pol (B and y)
and the others. it is difficult to obtain the result as in the case of the stars
near the zenith then plummet comes into the play. God knovvs everything.

The fourteenth chapter is about the knowledge of the declination of
the star and the moon. This is also the peculiarity of this instrument. Arrange
the circle ofthe equator so that it represents the meridian as in the previous
chapter. Look, ifthe star is mediator (mutavassit) learn its altitude by {ising
the declination circle. This is the culmination. Ifit is northern add the lati-
tude to the compliment of the culmination and if it is southern take the
difference between the complement of the latitude and the culmination. The
result is the declination.

As for its direction, learn it from the fourth chapter. If you add the
latitude ofthe moon to the declination ofits degree ifthey are comformable
and take the difference if they are contrary, the declination is obtained. its
direction is the direction of them when they are comformable or, else, it
depends on the greater.

The fifteenth chapter is about the knowledge of the calculation of
the ascension of the stars by means of a very plane method. Equilibrate
the star on the declination circle and learn its distance to the meridian, then
immediately equilibrate another star which its ascension is known. Learn
the difference between them, and add it to the ascension of the known if
second is eastern and subtract it if it is western. The ascension of the
unknovvn is obtained.

The conclusion is about the knowledge ofthe calculation ofthe ascension
of the mediation (tavassut) of the moon, the past and the remainder of it
and the stars. This is the conclusion of the text. Observe the distance to
the meridian of the moon and add half of the degree for each hour. The
distance to the meridian is obtained. Ifit is eastern add it to the ascension of
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the mediation and subtract it if it is western. The ascension of the mediation
of the moon is obtained.

As for the past and the remainder of it and the star, deduce its distance
to the meridian and add it to its ascension when it is western and subtract
it from its ascension if it is eastern. The ascension of the time is obtained.
Subtract from them the ascension of setting. What is past from the night
is obtained. If you subtract it from the ascension of the rising what is
remained from it is obtained. it can be done by the aid of the distance to
the meridian of the star too without any modifications. So much is enough
for the one who wants to work with this instrument. Neverthless it is
possible to deduce some other works deviation of the stringswhen the
weather is cloudy and so on. These are obvious for the one who is akin to
the practice of good works and prayers. God knows everything.

L. 5a

L.5b

A. 19
A. 20a



= =

o=

. 1'h

«HA

=

«2h

Jad) 58153 A,y

b ge e J»f-biﬂ 1lt--Jn sl C,:ll J6 nf.,_,n _3:;,51 .\mr,.,

.ﬂ_h—'ﬂr

& mw S

J,"f_y,:;“"._‘ﬂ', |rL§.5 A.._...,-.Jhgj_--.r v,...h....ﬂ ||d.n:—~_-;.d'l.|.u.hJ-ﬁ
‘!_’ "J—Qu‘jl _.‘IJ-I' Jludﬂﬂ--“_"_ﬂ_-]l?. i#j.._-d E.JJL-—H

F al's

J i+ .__.U:n i lr.:l.i]l. JJ.&-J,.J_IE’JII_I- ._—-_'-I-II Ll e Aif-...q ,Id:'l.‘l galll

Ihfl_j*"jldlléﬂwjhj“!:—‘ll—-.;-h .,.r--'—]l' :.:_:.l_,'.:li-_:i B lﬁ:bll'l,.-_,-ﬂ
alles g0 oa B NIES 21y nsly Sl il sl e dglally ™
r.l'aJ_j-J-;] Jay ™ ;,_..Ul s d.r-_, alalzh r:..u_,.-.ﬂ Jlagy ™ ,.‘_,-'..'LH JTL}GJ

. Al

Juall 51y W MWW L MO e S0 st el Tl i

| slsle fo 4l s LU L,:Jui”atf;;_ O @l Jlal o ™ i o U wranls
NEGERRATPES I A PR R

B0y Caad IV A g lpegws Lis, @V T2 4 Ll
c!__}w*;-‘LfJ-“ \la=s 5p ] Ca lghey S s TGyl Lt it
JE:-"' L}F;gjhﬂ 5_;|.:ur_;: L!-_F-__]Lg'-lcp_’ldlﬂ_j I-JIH.H JMHHJRJ
llﬁJLI.iL;:J "gl,.LC-J..\U_g_,..a.q]'lug_,ltp_,.l_; illaza ﬁ.,.J_j'LﬁJﬁ_,'l::_bﬂJ
sl E-_L.-uf! &5 J.....H ’L-P.J._q..'l ni;.,u..,h_.l l.f.,.:-u OE d..i..‘.n.....?“nfh.mn

Sekil 1X Ty 3900l 0dgS | 92 90
L AL yok. e 5T woyok. * Yasin Suresi.
* Yunus Suresi, TA L. " Yasin Suresi. 8 e all
efiri galkim gopi demektir, bak. Hak dini Kur'an dili. eilt 5. 8. 4031,
¥ Yasin Suresi. 1% Yasin Surési. U Yunus Suresi.
[ﬂL i-“dr;&lﬁul_'ﬂ!h-MLJ ]lL Yﬂk .“'A- 15-“"“‘ IEAHF"I.;'UIF
1 1. yok. "L, dly, ¥ L, yok. ¥ L. 4. ¥ L, 4800 . fazla. *' L. yok.

HA S, BA « pyok BA Ly BLow o»yok. %A e,
1AL s, 8 L.«  wyok



EKVATOR HALKASI 251

glede. Llit Taaputs P57 L8 30 i g ity I

3 . - i i <3
I Sekil X i gaall ada S ] e [URTE Py o AU Caanll 8y _A-gb
A A 4a

5 . rm :
wﬁlnwj 3 UJJJ&IJL}*U&_’_J:JHGJL}G HPLRT IS rJi.?_;

A JES e JF B e Tad o sade sl 50 o
Jal de Sl d 5 e Y AN Bl 1516 L Wl Yy i bdis Cay T S e

Skl XD "3 geallodn Lo yn g3 | la | decidail " 5 Al JE#&I._,U;!;:\JL "ﬂh—f;_‘
: =

Sekil XI Selil X11

LS v J.L., bmaley 2Ma ol S50 e gk 5715 3l i i
Lol Jolly adll B8 b Gl FLLasA T« » yok.
¢ L.yok. * L, « # yok. * L. yok.

?A.:Ju'-':ﬂl ;Ju-:ll'ﬂ'ir-'lljﬁﬂfliﬁ‘}-;! fazla, EL.J, .IL.H ”}'Dk,



252 SEVIM TEKELI

b e e s LU 508 List s 8 phe g ot 61 ol Judll 3415 Lo
WSS s el plad e s Epite 0,0 JUAYL £l N
Sekil XIT 7y 544.all ola de gm0 Jj'lup_,
"y Jeladl y L) LSy legdad 3 IS ey a3 Ll
L;;-::;_: Jo bl Al [ AV ada gy Sl
LAY g A iy Sl e IV U L JaYIoU
s G Y oW sy Y VIS AV el i D m Y OUIL
bl 25w e Dl e Wyl Bl AV e B pma s 3 latie
anf g dasdl § Jgilell Gl 0L BV e Ljle 0,85 o AW 0l
Lo )k o A PAT RSP AP (8 T
gl dd e Ll L) ) damll oible Lo M 38 NG W Oyl o, O
o JS sl e Beglpe IV 088 Ola b s AN B
e S5 S e ek Sl Jletll y o1y t-—.u-“_t Gl e
el JF c"';ﬁ
Ayl o cr el legdge e e oylbll AL O T06 4l
A el Mo apl ™ 0l w2 0555 sl :u_,n,_,,.:.'ll[u‘JiJ. 4 ds

A Ba
LF- L“ i_;-'lémﬂll'njhn.erbh_’ -MK...&L‘.J—'I LJ.:- d.]‘hllc,nJ u1J.’H
Ll . A3 “u.‘.-.t‘;LLn.-Jﬂ Vg T gud e 05 31 o gllall aldl Ol
UJYUJ_U.- h_hr'gld‘,bliﬁ.d o sils O _‘.-..J.'l qq-usa_;.kn{'
. S e e B gata 5000 0,88 O A g
St Gaal g Sl e iy Gl (SUL Zls B e g QWO

S M s e puk Juall 308 Lay el Wikl Lo DY Al i)
I Bl sl f s G E T Gl e Wy 2al g S o

L., 5,50, *L,a wyok 3A 5380 yok .

A « » yok.

8 L, Jlil esasen hagivede Jwi¥! Ju syl diye yazlh.

SLoanyok . "A i PLpdl VL s s AL, A GRS
DL, wdlly g8 . 2 A Jdus.

BLosly ., WA i VA ae. WL yok, A, yok.
WA, sl o A O Dl fe Y Gkt eyl Tazla, B L .



EKVATOR HALKASI 253

W 5o eetl] plad din Eood Tgate SIS 00 ) ki Ll 2. 0)
5o el e SL Caal lest s g 0 e ek Sl bk )
Gl w7 L PP PO O (P L S X S S KR
Alybly | O Sy e e Al 85 AL N STy Loga
Jaab 0ls” 13 b Jaall 3,1 Jhi fod aabaal O e el alc
Al g et G % e U S el e e 10
o teas Todadl ah gl bl s by sl O wle
ikt S5 aday * T o g b b

ot s LU 50 i f;u. W oplas Y w:nc_ns*d”jﬁ!.._u _;H%_
.._.s‘JQH Juwd I gl "0l st LS'u- Jaall W 3 AT sl e plia
sla lL"J.ph s S0 s L"‘"C_J"‘“‘J IS ¥y &) e wild
aryy by S ) o 2 bEY (S S oa b oo a3 BT
Bl N SNT ol ok S8 130 et q,.,,.un'!,,tu;:.n .J.:-‘l_“
MO b OISy BN ek il 13 e ol T8
sl B Caly Ty 0 2l olab s aiid (Sl R e gl d
s se o33 1 \ghs 3 Say eatdl 3 U010 ) A 50 ol
P daall a0 i ™ g Al b iy 35laah oty bty T als e O
| dn Yy Byl 2 3 Tl b | T8 0 e i v b —g—
Sl ki sl kil by salal O e e Ll I.‘;_F"ﬁ!ll il g lls

oAbl N giual ® e T2 e s dladlonal Yy g Juall
il gl Gl iy ol T e o el ad s s Tyl
Ca Al QU Gyl AW ade s BN e G ST el e B

LLow »wok. %A yok
A, i, 4 =& buraya uygun bir kelime degil.
Az, 8T, B TL o« wyok BL. Jaw, BA A,
Y. « » yok, ML, « »yok, B A ifls. WL i,
WL, el debis A1 Y oo 21 L B8 31y LSS e 37 L o,
1B A oW WAL My,
WL L2 B A ol yok, P L. yok. ¥ A, oLl cead by B L. yok.
BL o« »yoke BA Jud, BA i L. . ¥ Ll




A Bhb

A ga

(==}

>z

*h
qa

)

A 10@

A 1oa

A mb

Ao h

A 11 a

254 SEVIM TEKELT

il s x| S0 Jab e b iy gl e sudy 'O
cos G s Yy JIsgl 3 oo "0l G 2 o 8 gas W o

512 o nE U Gl s oSSy el i) B e s IO
Lyt » o lwl.;.. " ehlech ti.i?_}"i'l 5yl s oyl dal (Lo Jaall
Gl laly e et plos in p i Jas o Wi tE
om0 agh St i) o | " il 8T Tl 1 e e
JL s e @ e 5 T e T sl 8Ty SU gl G
WSS BBl g 301 Pl e g W3 U 2§ LSS0 e, O
| el dlyy plazl s an AT el Pyl dtge WS

st e sl Bl G e WG LU B s 3 gl
shael pan matd) Bsds | ally Gl o e Titzee ugdll "l el 0 d
pladl o sllale ity Cdadl ™ 008 Ty llase) ™ 830 o b s el
iyl g aadly I g dil e o6 fe s i Ty et faggin L
il pansl O Ty ol bl 1 Cali Ol A 0,0y A Juad
L & ae Cal g M g ol g Tl il pa 0S5 4 ) ol Yy ==
Juas £ PGl 50 Jo M e g oSSyl el (340 s
Oleh! Lo IV b B G Ly aelis)) 40 49 i ] gl VI
Tt st e S U6 s s Tl ] dadl dsla il M
Calol g LB G0 AR ) ol e Coly Al Yy By 6
0N AN 5 Ul 5,80 s L Jol) Jr il O Yyl Gy g T g S
Caly adlowad Wy Lo all ol fe sy il il yl @8] g a1 ils”
gl e e Jadll sl | L Tl as ks Sl (e bl B s
Bls o e U ] et ) il ol e 3N pds am
VL, LIS, VAL fad I, gie, VAL 8.4, VAW, 8 Lok w.

A, gl fazla.
LA IS AL« » yok. WL, el MA «  »yok.

A« ", ool S e
Ll PR #» yok. Ll A » vok,
WA G, BLg hyokh A s WL Ga

A r- MY, o, 21, A Lo, LU D P '



EKVATOR HALKASI 255

Yiy doo N Wl Jo daddl 515 s & "B By A e L
ot o G gl G 8 e JBE 0V ) S plasl s
dhey (3ogheed Y by i) * 150 2 _}J-"JF lw“' II.-"'J" e ‘U]-‘ fL*"l
.ﬂil“ algw Jeadh " ed T s b e g A ol ‘J.-:
bl e BV as weli)ly Chllcr Bl |l ol Sl
L1 PN R Y PTG Y W U3 PO P K R
Siyl oy G A G gl ) e Jadl iy
Taias 51 il 3 T8 5 0187 01 ¢ e S5 L) b W, 2y Lk
sl e W 36 el Dy | Qe Sl O Ol Gy 9 sibn 3
) il feast | I G rmLfJ.JkJFJ T
Lo " ks dee ¥ Gl gVl Bimed T peld O
E_LﬂJw a8 -lh-*._y*-‘-!" gl 2 ,el pen ol 4._.u.1.-u Ty ol
ool e J:ll ey Y70 by Al 2 g Y 26N dcee Y it
YL res s daiade sl 06
Ssandl sl 350 geath eyl sl e wall 50 J S ks
s o 500 b a0l ) et as)ly Skl e dVIabt f
| " sllall g Mo plis V) el A 122
abls Sl L J'J"‘S”'Cé ey 3 Sl dew dijeags Gull_:‘l:..!lll
B Anw i ggd lmaye s el By 2 e Gl caldl o el 5200
TSy Al \"LE oo i _1,1;J| 5 ol 13 Y P 0sSY s oAl
|d_y'4.-‘ 3037005 gl Gl eIl SSIE QN M A 55,06 eyl e SRR
Tl DU bl e ool e ey Ol ) ) Ral o
AL 8 asds de duall 3705 .11.-11; Al ase dipmad el iU
Olally gt Gl Wls p eatlh sy ol 23 Gyl oyl
Gl b hae o T dal 50 ey Slek) e 31 0

LA yo 1450 L. yok LAl yok.
b L., .,;J.n*.,u A Ui R . Lo o, TAL bl BAC A,
LB [ AT S hyck

DA wlesly 36 24 A J.Jl_;'!..ll AR | L t—”““ﬂ WYy
3 g phed faazla. A S Y. A S ,, UL, vok.



A fz2a

A mmb

A, 19b

A, 1358

A rda

A 1yb

A 1Fa

A 15b

256 SEVIM TEKELI

e oew Il ity gl Tl G L dla gyl W e 3 o3y
T e

JS dgmy Wy 2A p sy el playl Bl e "7 Camy
Joll sul el o sl ) adll Aty gkl Gl O lganl y |
Jrdel Ay cllll s opdd W A o g e

"_-_,:::: Al g oaelasly |!.a.-l'| Cigs gl CEy @ e C.-.'L:JI;.,,I.J'L:JI
oF u..n.'.‘.j] J‘_}_}:J‘J&.“ -.:.i; u__iJ:-.iﬁ__uJ:J'l} J..,:u-h i:-"j", J-"..iﬂ_,_ﬂ,.,.n.-.'”_; -,riLl"
O S e Y - D L - T
Wocks s Gl e daadl G e f. M Geai b e
do die atll b UGS B s g Wl W6 ) diles
PSS | IR« P gl iSea 5 ¢ paledt Ly e
weaall Jal e aall 3 0Me o) o)y 6L a plie W s L 350
i 2y daall /s b 06t I GG (e | aall U5
ol Tpa) Bl k) g d Jsta b el iy GBIy iy Jy
ri"'f el Pl ge elble diy Troall R flasY) A%
J:U i_;L‘l OL"J-’ m&ﬂ‘ ,l-J,s_— ll,‘.i‘)ﬁ:‘j.ﬂ:-_j u,&_’_ﬂ,.)& ._]Jh LJ;.- Gad ! EJ“J
SO D s s | el paall iy g s AT YN 300 7 gy ol
sl G le G sl b e TdaBl el elall Tlw S s
,"u&a dilyy g Wy

L d&f;u del Gl s LSLl WUkl B o SIS
Olepdly ool g U5 pllad Jodel Jjh e Bl bl gl e ™ Ll
JAJ-1J|lLrLJl,;JJJ-l_p il g a8l Ny dall y L33l s el g
s S Qs a1 pay Tyl gyl sl s D36l o 01
Sl dyl g el wnl @ Bops 6 et b et 6 U dedt

LA Lat,s TA . TA. 5 yok . b A, o« v yok.
5 L. gl ¢A. « 0 yok TA, 1w yok o -
PA, g dar s - WA T wA, s, A, i sl
A iy . M A Lid, vok . A . v yok .

WLilagd 7 L.t



EKVATOR HALKAS 57

oL P v i s R B L e

Al @5 Ty oy Al e Clas eyl e e 337015 G 2

- = - [ = 'y 13 a . !nLu

o gll d'lh.t Clas oy Al élhxdﬁ Lk;ﬂ'l;.- il du:r.- e kAl e %%ﬁ%
.ln#l ;ﬁl'!'ju

D_,‘g.; E\S‘Jfgll‘,.'ﬁill J.?gﬂ'_, Ji:ﬂ .L.‘-'r:"d" ﬁﬂd_ﬁ&ﬁau-'l I_:JL:Jl

Yaw b AW A Ll L O T et LT Tt e

03 5 [ S plooW) 81 el € el Bt 5 05K g il R

Los e 3 L Geler S0l e iy Oy a2 L2 jliie gq

sda i i gl Jaall lay adll fas fas T plag¥ 2l cle Ol

Pkl e LAl g5 Gie ek 6 g el Ol gl £ G Vi@

e Tl Sl ja W 22l das L R=TS aly &¥3 g Ml o5

O b oy d Ty ] gl s ige OV 7y BB el das :ﬁ'-;
el dily dmpll Sl e Gt Jlade g
ST STy Loy B el 2 g B me T e GO
IV i £ dppasl Bt dae LSS s G el e g O
A gy Tyl de AV 50 el 3000 Gl o) Lo
< o . f = B % i ] B h
Sty lajlaiy s | lae sy 3l o L @M 3 Vg Bygs R178

o 3m 8l S By 5 b g ged YV 015 e Gl b s
2 del Al sy Jog R el Sl e g gl
ebo 571,80 Jhaely J U i o Lo AV nas g B pmad e SISO
B pca Y ol @ sl Jal Lo Jaall s s il AV ads ol s el
S5l s TN el g o1 | i ol 5 Gt st iy o Atz
48 gkl Al ST o e T Lol Sl i 81 T i

LA p e YA, ke, TA » vok . LA e
Eﬁ*Jr .J"i.. Jl-'_;ll-i‘. ’.lﬂl. g “'L.i.
BAL all, L DA . b yok

2L de bu 14 ineii bilim B L, yok  "A.yok. ™ L,de bu
12 nci bolim, moAL Lkl . . BT
DTGP Daigid, P



. aifih
T

. 100
= I!‘_}I‘J

i

258 SEVIM TEKELI

0 LR ey Sy bl JI g A TS e eyt
O U N - S R W i [N VL O
Yt @-&l aly g

s M Jdae g pedlly S Uy B g e ) U
S el s il 8 el BV sl | Lol e Tyl
wle pgb S 5t sl ) O el T yie 57,800 Sl 13) | ) Wd s
Joadll G i SIS U R Tl ] e anl R TG
Ml ge Chad g Ly edm et TR sl oy s gt
| Lakest 0l Jeadledal y G0 amgs o J] el 5 e e Ol wl )
Aol dly Ol g a5y GV G LS gy odm e

Jie " Gese ST il el B e g e ) O
U Ju 1 Pduel @ 0 Judbaels A S0 e oSS0 duel
A D6 gl e fo 355 Lple Job ety S ke 5T
cwdlen Joae Toue O O Maadly we U2

S e g aa U | (AU 5l da g7 Wl ] il B jma 3 S
Caaas aiaiel (ke "ol 7 9" el fls Juad " il ™ g Bl J S 2 g
Gl dgr 3 O TY! da gt Wllan fe 03 50 Jad) ® uis Jedi Jag d
g oMl Tal g o) oy dllln Jua "l g 308 "ol aaily
oadily adlaa Lo A wo Al a2 Jual) fl LA 2 el e
S e ol as gl dlas | a2 B Bl dlas Jas 5 20

i f ’SJ.l_J . |- qun;. |HI ‘ ,-I..-.’ “.ij L'_E!I_:,lll ‘_.;Jf:‘h Iell.h,l '.:r‘ = lmy 4._11_’
. 1hh
- IGa

LA, gyok. ?L.debu rgiinei bolim:. A, . L. Lals,
8 L. yok. Ll e T L. yok, % 1.. yok, PL. .
WL, yok, HA = fazla

1A 2 M, B, 3l WA, il WA, il WA, o,
Y. s 0 yok. 18 2, WAL 2l i A3 rla,

BUA, A Gl DU el T a fady

S PR royok, Al il ML ooyok., MA MSe. BA i,



EKVATOR HALKASI 259

Wy AV ke o 1t T B A e et e oSS
ot 3amy s e Olasd | UL G Al 5T I £l sl (S
SRy el By sl Tagsl A gl b Liay Lb 2y

é

LL e pis.  LL: WU, LAl e,
l'. L. I_|-_J-I|||’.I'. J;I L-': T{{LJ_T “'.-_, ™ 4| I_li'—;-h-# LJ:‘LL“MJ"J
|--|‘.|:‘"T ;?I"‘J‘L'}I -t Jl"‘"";l'l.l



