
,Viren!!l ve Nivelman: 

Tebdil edilmi~ ~art rnuadeleleri vasltasile bir 
Sebekenin gurup gurup muvazenesi 

Y Iiun : .-Ubay 
A, Nuri 

Ha~ tar,,!'t 1-4. l'i ve 16 llH'i sa;rllarcIlHilr. 

~ 10 - tkinci misfit 

1935 senesinde Soma eivtmnda yaplian ikinci dereee 111-

rengi ~ebekesine ait ikinei hir misal daha mufassal olarak 

y!pllrm~tJr. 

(~ekil - 1) de gorilldilgil iizcl'e: birbirine bir dlllia mii~

terek iki santral ~ebekesinden ibaret olup rasatlar bilyiik 

vild modeli bir teodolitle grad saniyesinin ondasIna kadar 

yapllnl1~tlr. 
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17 inci Haritacl1ar meemua:o: 

Her santraJa ait IwreliHlar ve kapp.nma hutasl ~imdilik 

,;,(jyle olsunlar: 

Siledik. santr1:ih: KOl'elatlar 

Soma santrah: KoreHitlar Zp Z'e' z;\' Z., z", ZI; 

" 
kapan rna hatalan Is' I 

\\'1' W~, 'tV", W., \V", w,; 

~imdi muva78neye ait hesap ve h~ieri yapaltm: 

(1) -- Rasat ve hiiHisa cetveli 

Bu cetvelde yapllan rasatlar, muvazene hesabmdan 

Bonra btl rasatlarm llllkdan tashihleri ( bu nllkdarlar !?e

kilde gorUldUgU Uzere ( 1), (2), ... tarzmda her rasada 

ilave olunarak gosterildigi gibi)" v" siitununda ve diizeltilmi!?, 

8lflra Jrea ediimi!? ve cihetlenmi!? rasatlar ve kUrevl 



I 

mesaf'elerin lugaritmalarll ,( ~ S) sUtununda gllst.erilmi~tir. 

Stasyonlar 
ve 

Baklolan Noktalar 

1. Siledik 

2 Koca K. 0.0000.0 
3 KaDa d. 76.3778.2 
4 Badem 147.5105.1 
5 Boz t. 215.6993.5 
6 Kadl. d.' 320.0399.1 
7 Ziyaret 358.8225.8 

2. Koctt kala 

9 qamlloca 0.0000.0 
8 Soma 63.7619.7 
3 Koca d. 135.1149.9 
1 Si1ed1k 177.4912.6 
7 Ziy .. ret 268.4509.8 

3. Kocadt1!!j 

4 Bademli 0.0000.0 
I Siledik 73.7338.5 
2 Koca k. 154.9797.4 
8 Soma 194.9304.5 

12 Dedeqt1m 253.4978.8 

4. Bad'e!!!:1i 

'5 Boz t. ,0.0000.0 
I Siledik ?I.8022.1 
3 Kocttdttg 126.9364.2 

5. Boztel!e 

6 Kadlo d. 0.,0000.0 
I Siled1k 47.2896.3 
4 Bademli 107.2989.7 

6. Kadlodt1!!j 

7 Zly"ret 0.0000.0 
I Si1edik 107.4901.0 
5 Boztepe 155.8597.6 

7. Zllaret 

2 Koca Ie. 0.0000.0 
I Siledik 67.8628.1 
6 Kadlodag 121.5898.5 

8. Soma 
9 Cam!. 0.0000.0 

10 JU.atepe 69.1790.6 
II Bsglsr 129.2372.5 
12 Dedeqam 190.9256.2 

3 Kocsdag 249.8730.0 
4 Kocadag 338.5690.3 

+(1) +0.17 
+(2) +1.74 
+(3) -0.45 
+(4) -1.20 
+(5) -0.40 
+(6) +0.15 

+(7) -2.09 
+(8) +I.44 
+(9 ) +0.02 
+(10) -0.08 
+(11) +O.?I 

+(12) +1.16 
+(13) I.69 
+(14) 2.06 
+(15) +2.51 
+(16) +0.08 

+(17) +0.70 
+(I8) +0.55 
+(19) 0.15 

+!20) 0.54 
+ 21) +1.33 
+(22) -0.79 

"(23r-0~86 
+(24) +0.47 
+(25) +0.39 

+(26) 0.76 
+(27) -0.05 
+(28) +0.81 

+!29l +0.60 
+ 30 -0.27 
+(31) O.Hl 
"(32) +0.42 
+(33) -0.29 
+(54) -0.27 

R a s a 1; 1 a r 
dUze1-
tllmilj 

00.17 
79.94 
04.65 
92.30 
98.70 
25.95 

97.91 
21.14 
49.92 
12.52 
10.51 

01.16 
38.81 
95.34 
07.01 
78.88 

00.70 
22.65 
62.95 

119.46 
97.63 
88.91 

99.14 
01.47 
97.>19 

99.24 
28.05 
99.~I 

00.60 
90.30 
72.31 
56.62 
29.?I 
90.03 

S lof' lora ir" Clhet1en- 19 s 
ca edi: !,milj d1rilmi~ 

0.000 0.00 
11.7'/ 
~~.48 

=~ .I~1 
B.53 
f;.7Cl 

76.377 
147.510 
215.699 
320.039 
358.822 

0.000 
63.762 

135.II5 
177.491 
268.451 

0.000 
73.733 

154.97>1 

0.00 
~~t .~~3 
2.01 
,1.61 
2.60 

194.930 

0.00 
5.65 
4,.18 
5.85 
7.72 253.497 

0.000 0.00 
I.95 
2.25 

?I.802 
126.936 

0.000 
47.289 

107.298 

0.,00 
8 .. 17 ' 
9 .. 45 

0.000 0 .. 00 
~ .. 3:5 
8.85 

107.4110 
155.859 

0.000 
67.862 

121.590 

0.000 
69.178 

129.237 
190.925 
249.872 
338.568 

0.00 
8.81 
0.0'1 

0 .• 00 
9.73 
r..?I. 
f •• 02 
9 .. 11 
9.43 



Stasyonll1r I --;::;;-:-,---lLJa._J!....lL:lL~.----:-c:--_-j 
va 1 Dtizel- Slt':l:"" ir-' Cihetlen- 19 s 

___ .;;;;B.;;;;ak=~l",a",n;;;c...;l1"-o;.ok,-,t;.::a;...l-,,a..;.r __ -+ __ +-i_l_m_i""~_-Ic_a_...;:~diJ.~mi~ dirilmi'l 

i. ,_Gamll.ca 

10 A.1atepe 0.0000.0 
8 Soma 77.4906.3 
2 Koca k. 152.297.2.1 

10. Alatepe 

11 Baglar· 0.0000.0 
8 Soma 78.0160.1 
9 Camll.ca 131.3464.8 

II. Bag!ar 

12 De de "",m 0.0000.0 
8 Soma 67.0728.6 

10 Alatepe 128.9IlEl5.2 

12,. DedeC(am 

3 Koc .. dlig 
8 Soma 

11 BagleX' 

0.0000.0 
82.4854.3 

153.723,8.3 

+(35) 1.21 98.79 0.0000.00 
+(36) 0.22 06.52 '7'7' .4907 .73 
+(37) 0.99 73.09 15,2.29'14.30 

+(38) 1.47 98.53 0,,0000.00 
+139 ) +1.58 61.98 '18,,0163.15 
+ 40) I-O.II 64.69 l:n,,:34ti6.Hi 

0.0000.001 +(41) -1.88 98.12 
+(42) +1.41l 30.01l 67 .0~'~iI .97 
+(43) +0.39 85.59 1213 • \Ill!!,? .47 

+(44)-1.161 1l8.84 O .• ClOOO.OO 
+(45)+0.37; 54.67 82 .. 48155.83 
+(46)+0.71l1 39.09 153 .. ?240.25 

--1.--_'---_____ -'-____ -'-___ _ 

(2) - MUselles1er ve mUsell.~s. mu.e:deleleri 

Bal§.daki rasatlara g~re 12 mUselles kap!lnlllH hatasl. ve her mUse.Lle

se ait mUselles Inlladelesi '1oyle bulunur( l "FE1Zll kilrevi). 

SiledH: Santrall. Son18 Sentrall. 

I) 1.Siledik 
2.Koca k. 
7.Ziyaret 

41.1774.2 
90 •• '597.2 
67.8628.1 
I99.'ii~ 

- 0.5 
\ = - 1.02 
---- 1.52 

+(1) - (6) I) 8.S01lll' 61.4309.7 
-(lO)+(II) 9.<;arlll_l.. 74.8065.8 
-(26)+(27) 2.Koca k. 63.7619.7 

j[9'9.m5":2 
- 4.8 

I. _ 0.38 
- 5.18 

+(29)-(34) 
-(36)+(37) 
- (7)+ (8) 

(I )-( 6) -(10 1 +(11) -~26) +(27) -I .52_, -(7) + (8) • (29) -(34) -(36) + (37) =+5 .IS=W; 

2) I.S11edlk 76.3778.2 
3.Kocadag 81.2458.9 
2.Kocakaya 42.3762.7 

199.9999.8 
- 0.2 

t • '. 0.90 
.• 1.10 

-(II)+(2) 
-(13)+(14) 
- (9)+(10) 

2) 8.Soma. 69.1790.6 
'IO.Alatoape 53.3304.7 

11 .<;aml.. 77.4906.3 
MO.OOOI .6 

+ 1.6 
~ - - 0.47 

+ 1.13 

-(29+(30) 
-(39)+(40) 
-(35)+(36) 

-(1)+(2)-(9)+(10l-{13)+(14)=+I.I0aw -(29)+(30)-(:15)+(36)-(39)+(40)=-1.13"'; 
< ~ 

-------11---------_·-



3) I.Sl1edik 71.1325.9 
4.Bedemli 55.1342.1 
3.Kocad~g 73.7338.5 

200.0007.5 
+ 7.5 

1= -0.67 
+ 5.83 

~ (2)+ (3) 
~(I8)+(I\)) 
-(12)+(13) 

3) 8 .. Soma 60.0581.!) 
II..Beg1ar 61. 9256.6 
10.alatepe 78.0160.1 

I91) .1l99Ei":'ii 
- 1.~~ 

; - - 0.1;2 
----li::'ii6 

-(30)+(31) 
-(42)+(43) 
~(38)+(39) 

-(2) +(3) ~(I2) + (13) -(18) +(19) --6 .83-. -(30) + (31) -(38) +(39 )-( ~b2) +(43) =+2 .02"'W, 

-------,----------ft------------,---------
4) 1.Siledik 

5.Boztepe 
4.Bedemli 

68.1888.4 
60.001)3.4 
7I .8022 .1 

200.0003.9 
+ 3.1) 

,., - 0.88 
+ 3.02 

- (3)+ (4) 4) 8.Soma 6J..6883.? -(:n) +(32) 
-(21)+(22) 12.Dedec;am 71.2384.0 -(45)+(46) 
-(17)+(18) ILBaglar 67.0728.6 

II)\) .1)\)96 .~r 
-(41)+(42) 

-(3) +(4) -(17 )+(18) -(21) +(22) =-3.02~ -(31) +(32) -(4I) +(42) -(4.5) +(46) =+4 .40-w'" 

--------------------------- ---------,._-----

5) I.Siledlk 104.3405.6 
5.Kadl.dag 4E1.361)5.6 
5.Boztepe 47' .2896 .3 

199.9998.5 
- 1.5 

,., - 1.10 
~ 2.60 

- (4)+ (5) 5) 8.Soma 58.947:3.8 
~(24)+(25) 3.Koce d. 58.567<'.3 
-(20)+(21) 12.Dede". 82.485<1..3 

200.000:0 .4 
+ :a.4 

,= - 0.7':;' 
+ .r."6T 

-(32)+(33) 
-(15)+(15) 
-(44)+(45) 

~(4) +(5) -(20) + (21) -(24) +(25)=+2 .60=w, -(15) +,(16) -(32) + (33) -(,M) + !i45) =-1 .6I~w_ 

6) I.Siledik 
7.Z1yaret 
6.KedJ. d. 

38.7826.7 
53.7270.4 

107.41)01.0 
III 9 .9998.1 

- 1.9 
,= - 0.83 

- 2.73 

,---1~-,----------------

- (5)+ (6) 6) 8.Soma 88.6\;60.3 -(33)+(34) 
-(27)+(28) 2.Koce k. 7L3530.2 - (8) + (9) 
-(23) +(24) 3.Koca d. 39 .\l50?1 

199.999'7 _,6 
I - 2.4 
I ,= - ~),!:.!~, 
I - d.lb 

-(14)+(15) 

\ ' -(5) +(6 )-(23) +(24)-(27) +(2E1) =+2 • 73=W, ~(8') +( ~) -(14) +(15) -(33) +(3~~) u+3 .16"W6 

---------------"-----' -------_. __ ._----
Bureda gortiluyorki w kapellItla hate1ar.l miiselles mueClel<;,leri.lle aks i

~aretle all.nml.~tJ.r. Bu vechile santrallara ait koreldtle,r:lIl hallinde due-

turlarda mevcut olan i~areti bertarar edilmill olur ve bu diisturlar 

dogrudan dogruya koreldtlar~ verirler. 

w kapanma batalarJ. muvazeneye girecek en esasll. l,mSUl' old.ugu i~in 

miiselleslerin kapanmasl.nl. dogru ve miikerrer olara!<: yapmak ~i,~yan~ tavslye-

dir. Aksi halde, utak bir yanll.l!ll.k muvaZ~lne hesablnl.n nihayetinde meydana 

~l.kacagl.ndan yap:tlan butun llesaplarer ve emekler bo~una gij;DI.:i~ oJ.ur. 



24 17 inci Haritacliar mecmuaSI 

(3) - DIll muadeleleri 

~ebekenin muvazenesinde iki dIll muadelesi vardlr. Bun
lar bildigimiz usul ile te~kil olunur. Yalmz dIll muadelesinde 

mechullerin emsallerinin de, mtiselles muaddeterinde mechul
lerin umumiyetle 1 olan emsaline yakm oimasl i<;in zaviye-

larin alelade ceyb lugaritmalarmm 1" lik Iugaritma farkt ye

rine, zaviyelerin tamaml mtimaslarmm adetIerini almak ve 

bu ikinci halde dIll muadelesinin suret ve mahre<; lugaritma
Ian mecmuunun fazhyla bulunan haddl mutlalo, lugaritmanm 

8 inci hanesi vahidi klyasi olduguna ve za viyeler grad ol<;tisti 

ile ol<;tildiigtine gore Lg -/- = 2.16610 nllktan sabiti He 
10 M 

200 
(\1 Modtilti ve p de saniye cinsinden -- Jt-- yi gosterir) zarbet-

mek usulini takip etmek tercih olunabilir. 
Burada tamann mtimas usulile hesap edilmi!?tir. 
Gerek meyhullerin emsallerinin ve gerek haddi mutlakm 

hesatnnda ve binaenaleyh zaviyelerin ceyblerinin lugaritma
larllllll ahnmasmda hata etmemek i<;in mtikerreren hesap 
yapmak burada da yok mtihimdir. 

~imd, dill muadelelerini tertip edelim: 
BirinCI muadele: 
sin(9, 1 O)sin(l2, 13)sin( 17, 18)sin(20,21)sin(23,24)sin(26,27) 

1) sin{1 0, 11 )sin(13, 14)sin(18, 19)sin(21,22)sin(24,~~5)sin(27 ,28) 

g Lg sin Lg cot 
( 9,10)= 42.3762.7 1.79069372 01050251 
(12,13)=-= 73.7338.5 1.9619363:7 1.6411H9 
(17,18)= 71.8022.1 1.95592808 1.676113: 
(20,21)= 47.2896.3 1.83018465 0.037024: 
(23,24)=1074901.0 1.996H8718 1.07260G 
(26,27)= 67.8628.1 I.H4214029 1.7423851 

1.47786029 

+ 1.274(- 9 + 10) 
o 438(-12+ 13) 

+0.475(-17 + 18) 

+ 1.08H(-20+21) 
-O.l1H(-23 +24) 
+0552(-26+27) 

1 



Tadil edilmil? l?art muadeleleri 25 

g 

(10,11)=90.9597.2 1.99560638 1.155235 -0.144(-10+11) 

(13,14)=81.2458.9 1.98087635 1.482040 -0.303(-13+14) 

(18,19)=55.1342.1 "188182582 1.929645 -0.850( -18 + 19) 

(21,22)=60.0093.4 1.90800393 1.861127 -0.726(-21 + 22) 

(24,25)=48.3696.6 183807320 0022254 --1.052(-24+25) 

(27,28)=53.7270.4 1.87347680 1.949033 -0.888(-27 +28) 

1.47786248 

1.47786029 - 1.47736248 = - 219 2.34044 

2.16610 

050654 Wu. = .. : - 3.210 

- 1.274 (9) -;- 1.418 (10) - 0.144 (11) - 0.438 (12) -- 0.741 (13) 

- 0.303 (14) - 0.475 (17) + 1.325 (18) - 0.850 (19) - 1.089 (20) 

+ 1.815 (21) - 0.726 (22) 0 119 (23) + 0.933 (24) -1.052 (25) 
- 0.552 (26) --' 1.440 (27) - 0.888 (28) - 3.210 = 0 



Ikinoi muadele : 

2) 

(35,36) 
(38,3\1) 
(41,42) 
(44,45) 
(14,15) 
( 7, 8) 

(36,37) 
(311,40) 
(42,43) 
(45,46) 
(15,16 ) 
( 8, 9) 

77.,1\,06.3 
78.0160.1 

= 67.0728.6 
82.4854.3 
:}9 .9507.1 
63.'1619.7 

D '74.8065.6 
= 53.3304.7 

61.9256.6 
n.2384.0 

= 58.5674.3 
= n.3530.2 

19 an 
i.97~~6783 19 cot 
i.97357390 
t . 939II872 
1.\)8335250 
:1:.96875550 
1.132547639 
1.56254484 

1.136506644 
1.87105587 
1.IlI720274 
1.95408263 
1.90068741 
1.95446121 
1.56255630 

1.56713 
1.55599 
1.75503 
1.45007 
0.13\145 
:l: .80610 

1.6lW94 
1.115449 
I .8~j334 
1.68598 
1.88167 
i.6E13118 

+0.:369 (- (. :35) + (36) 
+0.361 (- (,58) + (39)) 
+0.:569 (-(.n) +(42) 
+().2Ell (-(U) +(45)) 
+1 .;,?9 (- (14) + (15) 
+g.641~( 7)+( 8) 

-0.4103 (-(~~6)+(37)) 
-0.\lO2 (';.(;,9)+(40)) 
-0.681 (-(42)+(43)) 
-O.~,tl5 (-(45)+(46)) 
-0.76:2 (-(15) +(16)) 
-O.48:Z (-( 8)+( Ill} 

1.,;6254484 - 1.56255630 = - 1146 3.05\HE3 
2.16610 

:r:22'5-z"il" '"'j3 =-16.799 

-0.641(7) + 1.123(8) - 0.48269) - 1.379(14) 9 2.141(15) - O.762(16~ 
-0.369(35) + 0.787(36) - 0.418(37) - 0.361(38) + 1.263(39) - 0.902140) 
-0.569(41) + I.250(42) - 0.681(43) - 0.281(44) + 0.766(45) - 0.485(1j,6) 
- 16.799 = 0 

(4) MUse11es muade1e1erlne (birinoi gU~lp) sit 

normal :muadelelerin te,?kil ve halleri 

Bildiglmiz kavaide nazaran bu mlladeleler ~oy1e' telikil olunur1ar. 

Siledik santra11 

- 2 Y, 

Soma santra11 

6 z, - .2 
- 2 z + 6 

I _ 2 

- 2 z, 

Y. 
Y. - 2 Y, 
y,+6y.-

.• .2 Yj + 

z, 
z ... "" .2 zJ 
zll,.'" 6 z - 2 zt" 

- 2 z; + 5 Zjo - 2 Zf 

2 Y, 
6 Y, 

., 2 z, ~ w, 

W" w, 
~ 
w, 

- 2 z,+ 6 z - 2 z~ 
- 2 z; + 6 Z,-

::; iN 
2 ~ • w; 

(1 ) 

Eu santrallar1n her ikiside tam santrald1r. Yaln1z her ikisiee bir-

blrine kore1!itlar1 z, 1Te Y, olan mU13elles1"rile merbuttuI' .. 



§ 3 deki (7) dlisturuna gore bu ild muad .. le hal olundugu gibi §.de-

ki (3) dlisturuna gorede i~tlrake nazaran iki santral ar8s~nda}:i mlinasfbet 

derhel tesls olunabillr 

Slledik santrall 

-, 
I 

~ wt 

Y:, = 0.225 0,,0875 
Y. = 0.0875 0,,225 

~ = 0.0375 0.0875 
y; = 0.025 0.0375 

~ = 0.0375 0.025 

Yi = 0.0875 0.0375 

Soma santral1 

Wr W, 

~, = 0.225 0.0875 
z, = 0.0875 0.225 
~J = 0.0375 0.0875 
z. = 0.025 0.0375 
z_ = 0.0375 0.025 
~< = 0.0875 0.0375 

W, 
--

0.0 375 
0.0 875 
0.2 25 
0.0 875 
0.0 375 
0.0 25 

W 

0.0 
0.0 
0.2 
0.0 
0.0 
0.0 

;~ 

8 
2 
8 
3 
2 

75 
75 
,5 
75 
75 
5 

W, 

0.025 
0.0375 
0.0875 
0.0225 
0.0875 
0.0375 

vi.. 

0.025 
0.0375 
0.0875 
0.225 
0.0875 
0.0375 

w, ~r_6 
Cl.03 
0.02 
o .O2~ 
O.OB 
0.22, 
0.08 

75 0.0875 
5 0.0375 
75 0.025 
75 0.0375 
5 0.0875 
75 0.225 

W, WI 

0.0375 0.0875 
0.025 0.0375 
0.0375 0.025 
0.0875 0.0375 
0.225 0.0875 
0.0875 0.225 

W = ~~ 
" 

y- = ;y: 
~ ~y; 

y, = Y; 
y, 1. 
~ Y; 
Y,; = y, 

z, . z, 
Zl ,; Z, 
z= 

) ~l z. ,:; Z, 

;<: z, 
z, , 

ola.caglns gore 

+ (:.I75 z, l 
+ 0.45 z, ) 
+ 0.I75 z, ) (2) 
+ 0.075 z, ) 
+ 0.05 z, ) 
+ 0.075 z, ) 

) 

+ 0.I75 Y, ) 
+ 0.075 Y, ) 
+ 0.05 Y, ) 

0 .• 075 ) (3) + Y, 
+ 0.175 Y, ) 
+ 0.45 Y; ) 

Siledik santrall muadele sisteminde 2. inai va SOlll;';,:santrall muade-

1e sisteminde son muadeleden 

3 y, - z, = 0.5 w, -, Y; + y, 

Y2- + 3 z,,= 0.5 W, + Z, + Zf 

Olup Y,. Y, ve z, " z, yerine mlisavileri l~onup tanzJ.m olllnursa 

3 y, - I.35 z, = 0.5 w,~ y + Y, = A 
-I .35 Y, + 6 z, = 0.5 1ii," z; + Zs B 

muadeleleri OOs11 olup bunlar hal olunursa 

7.I775 z, = 1.35 A + 3 B 
7.I775 Y, 3 A +1.35B 

Veya 

7.1775 z, = 1.35(0.5 Wz + i + ~) .. ( 0.5 W + i 

z6' = 0.I8809(0.5 w, + y, .. y. ) .. 0.417,,8( 

ve bunun gibl : 

Yt 0.41798(0.5 w, + Y, + ~) .. 0.I8801l(0.5 w, +';, + ,,'s) 

bulunur. y ve i. lerin yerine miisavileri konllp k§.milen tanzim olu-



H 
;:> ..... 
0 

2" a 
;:> 
rl 
;:> 
.0 

'M ... 
" ..... 
+' 

[ 
" M ~ -'" ... " >. 
.,. 
" >-

i< 

1'1 .,.. 
1'1 

i>;' 

" >-

'" 
" '" ... 
;:> 
<: 

! I w, 
---------

w W. W'J W W, W. (w.) w h~,) w, (;v, ) w,,(w. ) w" (w,) w, (.v,) 

I 
0.04232 0.01646 0.00705 I 0.00470 0.00705 0.01646 

705 1646 4232 1 I646 705 i 470 
I045 I 1567 I ! 

I 9404 I 
r~'" ..,.... I 

I567 I ,.JO~( 3657 
.'- 1567 1045 1567 3657 ~404 3657 

I~-=;,--=- . . , i 20899 

0.049371 0.12696 0:041137 i Z .-02 II 6 0.04702 0.03I341o.04702 0.2821< 

I y. 0.10971 0.282I3 10.I0971 le.04702 o .02II6 0.014IO 0.02I16 o .1269€ 

ju.41?98 Z i 404 I 1045 I 1567 I ,.JO~}"f I .i.;'O·! I 3657 I 

j 
Bu klyrnetler yokardc:. (2) ve (3) mlinasibetlerinde yerlerine konursa diger z ve y mechulleri bulunur. Atideki 

cetvelde y va z yerine k korel~t1arl konmu~ va 1 12 ye kadar numara veri1mi~tir. 

w, w, w, : w, w, w, wl w, w} 
~--~ 

k, = 0.23340 0.10972 0.04614 0.02870 0.03\)97 0.01lI20 0.01920 0.00823 0.00548 
k = • 10\)72 28213 10972 4702 3135 4702 4937 2II6 I4Il 
k,= 4614 10972 23364 \)120 3997 2870 1920 823 548 
k,= 2870 4702 9120 22659 8856 3909 823 353 235 

I k,= 3997 3135 I 3997 1 8855 22570 8856 548 235 157 
I k,= \)120 4702 287,.0 3909 8856 22659 823 353 235 
I 

kJ = 1920 4\)37 11120 823 548 823 23364 \)120 3997 
k,= 823 2II6 823 353 235 353 9120 22659 8856 
k, = 548 I4Il 548 235 157 235 3997 8856 22570 
k,,= 823 2II6 823 353 235 353 2870 3909 8856 ,- -

I 
1920 I 41)37 I~ 823 

548 823 4614 2870 3\)97 A,,-

k,z= 12696 4\)37 2II5 I4II 2II5 10\)72 4702 3135 

L-..-. 

4\)37 

i 
w" w" 

0.00823 0.01\)20 
2II6 4937 

823 1920 
353 823 
235 548 
353 823 

2870 4614 
3909 2870 
8850 3997 

2'C.u5\) 9120 
9120 23364 
4702 10972 

( 4 ) 

-
w, -I 

'----' 

0.0' 
n , 

l 
J 
l 

1( 
~ 

: , 
I< 
2, 

J' 
g6 
37 
16 
II 
16 

?2 
02 
35 

•. ~~~ I 
~ 
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(5) - k korelatlarmIll ve PIS.' PH. ara korelatlarIllm htsabl. 
Muvazenenin ikinci gurubu iki dIll muadelesidir. Bunlann 

korelatlarma k13 ve k14 ve bunlarl bulmak ivin kullanacagnTIlz 

am korelatlarma da P1~.' P14. diyelim. 
~imdi elimizde iki santraldan miirekkep bir ~ebeke vardlr. 

Ve bu 12 miisellesin w kapanma hataJarma gore muadele 

sistemi (4) cetveli halinde elde edilmi~tir. 

Bir kerre bu cetvelde wIer yerine miiselleslerin (2) de 

buldugumnz kapanma hatalanm koyahm. Bu suretle birinci 

guruba ait k' koreHHlarml bu]mu~ oluruz. Bu klymetler vaSl

tasile bulacaglIlIlz v' mlktan tashihleri akl:Jlli murabbaat 

muvazene usuline ait tekmil ~artlara vefa eder; yani bu ha
talarIa murl1bbalan mecmuu asgaridir. 

v mlktarl tashihinin ikinci klsml DIan v" mIkdarl tashihini 

bulmak i~~in bundan evvelki misalde yap!IIglmlz gibi Pi;;.' P14. 

ara korelatlanl1l bulmak Hlzlmdlr. Bumm iyill de (4) cetvelin-

de w yerlerine a~aglda bulacagnTIlz (a n), (b a), ..• (m a) ve 

(a ~), (b ~), ... (m~) mecmularml koymak icabeder. Bu mec

mular miiselles ve ddl muadeleleri vasltasile kolayca bulunur. 

MeseH} birinci mUsplles muadelesinde - ki burada mecmularm 

emsallerini a diyelim - (1), (6), (10), (11), (26) ve (27) mec

hullerinin birinci dill muadelesinde emsalleri mecmuu - bu 
em"lallere de a diyelim - (a a) mJkdafllll ver-ir. yiinki miiselles 
muadelesinde a emsalleri kamilen va hide mUsavidir. 0 halde: 
(a a) == - 1.418 -- 0144 + 0.552 -;-- 1.440:= + 0.430, 

(b a.) = -+- 1.648, (c d) = - 0.996, (d a) == - 0.741, (e a) = -;--

0.B19, (f a) = - 1.514 
(g a) == (h d) = (i CI.) = (j a) == (1 a) = 0, (m a) ==- 0.971 (5) 

Aym vechile miiselles muadeleleri emsalleri ~ olan ikinci , 
dIll muadelesilede muamele olunarak: 
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(a~) =O,(b~) =--0.897,(c~) =(d~)=(e~) =(f~) =O,(g~)=+ 0.559 
(h~) =-1.009, (i~)=-0.307, (j~)= + 0.568, (l~)= -1.856. 

(m~) =+ 1.915 (6) 

buiunm'. 
(4) cetveline evvela W kapanrna hatalarllll koyarak, yani 

WI kapanma slitunundak rnlkdarlarla WI in klyrneti olan (bi
rinei rniiselles rnuadelesinde) + 1.52 zarbederek ve bu vechile 
bulunan hasIll zarblarm rnecrnulafllll alarak k' korelatlarml 

ve wIer yerine (5) deki rnecmularm i~aret1eri degi~tirilmi§ 

klyrneti koyup hasllaYI cern ederek Pw ve (6) klyrnetini ko
yarak PH korelatJm buluruz. Bu hesap ameliyah hesap rnaki
nasUe gayet kolay ve ernin olarak yaplhr. Bu klymetler Slra

sUe ~unlardlr: 

k~ = -i- 0.68909 

k; = -+ 0.47068 
k~ = - 1.23555 

k: = - 0.76234 

k~ =c + 0.45836 

k~; = + 0.83766 
k~ = 1.55088 
k~ = 0.65430 

k:, = -+- 0.97700 
k~o = ~r- 1.26681 

k~, = + 0.62337 

k:~ c= + 1.40830 

[)13.1 == - 0.06466 PHI = 0.03410 

r'\:l2 = - 0.20234 P14.2 =+- 0.08763 

PI:l.;) = + 0.15248 PII." = + 003410 
PIg." = + 0.16725 PIH = + 0.01461 
PI3.5 = - 0.02306 PI\.5 = -;- 0.00973 

:?13.6 = -r 0.22307 PIHi = 0.01461 
PI3 7 = 0.04923 PH., = -- 0.12280 (7) 
213.8 =-- 0.02125 P14.8 = + 0.16484 

p"J,9 = + 0.01400 PI4-\I = + 0.11281 
P/B.lO = -j- 0.02125 P14.\o = T 0.02010 

P13.1! = + 0.04923 PI4-Il =-= +- 0.23144 
PI:H2 = --r-- 0.12742 P14.12 = - 0.25376 

(6) - (1), (2), .•.. mIkdafl tashihlerinin hesabl 

(7) de buldugurnuz k korelatlan ve rnliselles muadeleleri 
vasltasile .(1), (2), ... mlkdan tashihlerim ~6yle buluruz: Her 
miiselles muadelesi iQin bir k' korelatI vardlr. Bunlarm SlraSl 
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mliselles muadelelerini yazdIglmlz slradlr. Mliselles muadele
lerine bakarak (1) mlkdan tashihi birinci ve ikinci muadele
lerde mevcut olup diger hiv bir muadelede yoktur. Bu ifade 
aym zamanda ~u demektir: Miiselles rnuadeleleri ufki yazllup 
vahit olan emsalJer yerine birini muadele i<;in k: korelatl, 
ikinci mliselles emsalleri yerine k~ korelah, ... konupda bunlar 

siitun slitun cern edilse yine (l), (2), ... nnkdarl tashihleri 
bulunur. Burada mlitekabil iki mlkdarl tashihin klymeti aksi 
i~aretle bir birine mlisavi olacagmdfill bir mlkdarl tashih 
bulununca onun mukabilide bulunrnu~ o)ur. Bu halde v mlk
dan tashihlerinin klymetleri ~oyle olur: 

(1') = - (10') == k: - k; =+ 0.2184" I 

(2') = - (13') =~ + 1 7062 
(in = - (18') === - 0.4732 
(4') = - (21') == - 1.2207 
(5') = - (24') = - 0 3793 
(6') = - (27') ==--= + 0.1486 
(7') = - (37') == - 1.5509 
(8'1 = - (34') == + 0.1426 
(9') = - (14') =:= + 0.9376 

(11') = - (26') =---= + 0.6891 
(12') = - (19') == + 1.2356 
(15') = - (33') == + 0.7849 
(16') = - (44') == + 0.6243 (8) 

(17') = - (22') =---= + 0.7623 
(20') = - (25') === - 0.4584 
(23') = - (28') == + 0.8377 
(29') = - (36') ==--= + 0.3966 

(30') = - (39') === - 0.3228 
(3 \') = - (42') = - 0.2897 
(32') = - (45') == + 0.6434 
(35') = - (40') == - 0.6543 
(38') = - (43') == - 0.9771 

(41') = - (46') == - 1.2668 
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Burada her istasyonda rmkdan tashihlel'in mecmuu slflra 
mlisavi olmaSI Hlzlmgelir, ki bu hesabm dogru yapIlup ya
pllmadlgml anlamak iyin bil' tahkiktir. 

(7) - v" mlkdan tashihlerinin ve bunun i<;in k'il' kl~ 
korelatlarmm hesabl 

Bundan evvelki misalde yapdlgmllz gibi, mliselles muade
lelerini bir kerre PI3 ile zarb edip birinci dill muadelesile ve 
bir kerrede P14 ile zarb edlip ikinci dih muadelesile cem ederek 
v" mlkdan tashihleri evvel emirde ~u ifade iie bulunur: 

(1")=: (PVH-PW-2)k w + (P",,- p"'.2)kl\ -- -+-0.1377k'3 -0.0535k" 

(2")== I Pt:J.2-- PnJk 1iJ (Pll.~-PI4,3)kH = -0,3566 ,,+0.0535 " 
(3" )=--== == -O.lJ130" -:-O.lH95" 

(4")= = +0.1903" -i---0.0049" 

(5")== = -0.2461 " -- 0.0040 " 

(6")= ==c --;-0.2877 " -0.0195" 

(7")==-Pn ;kl:J+(-O.G41-P1I.;)kH =·--0.0492" -0.5182" 

(8")== = -0.0782" ,1.2540" 
(9")= = -0.9442 " -0.8234 " 

(10")== =+1.2803" +0.U535" 
(11")= = .. - -0.2087 " -;-00341 " 
(12")=-0.5923 k l3 - 0.0341 ku 
(13")== + 1.0976 " - 0.0535 " 
(14")= -0.6329 " - 1.0376 " 
(15")== + 0 0782" 1 6558 " 
(16")= + 0.0492 " - 0,5306 " 
(17")=-0.6422 " - 0.0146 " 
(18")= + 1.3280 " - 0.01 D5 " 
(19")=-·06957" +0.0341" 
(20")== -1 0650 " - 0 0097 " 
(21")= +- 1.6247 " - 0.0049 " 
(~2")= -- 0.5588 " -+- 0.0146 " 
(23")=- 0.1041 " - 0.0146 " 
(24" = +- 1.1791 " -+- 0.0049 " 
(25")= -1.0751 " + 0.0097 " 
(26")= -0.4873 " - 0.0341 " 
(27")= + 1.1523 " + 0.0195 " 
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(28")= --06649 kw + 0.0146 kH 
(29")= 0.0280 

" 
- 0.2876 

" 
(30">= + 0.0072 

" 
+ 0.0250 

" (31")= - 0.0072 
" 

+ 0.0927 
" (:-32")= -0.0280 

" 
- 0.2113 

" (33")= -- 0.0782 
" 

+ 0.4852 " 
(34'')= -f.- 0.0782 

" 
-- 0.1310 

" (:~5")== -0.0212 
" 

- 0.5338 
" 

(36')=c -0.0280 
" 

-T 1.0746 
" 

(37')=, + 0 0492 
" 

- 0:5408 
" (38")= -0.0140 

" 
-- 0.4738 

" (9) 
(39")= -0.0072 

" 
1.2110 

" (40")= +0.0212 
" 

-- 0.7372 
" (41")= -0.0212 

" 
- 0.5891 

" (42")= 0.0072 
" 

1.1573 
" 

(43")= +0.0143 
" 

- 0 5682 
" 

(44")= --0.0492 
" 

--- 05124 
" (45")= + 0.0280 

" + 09773 
" (46")= +0 021:l 

" 
- 0.4649 

" 

Buradaki k13 ve kl\ emsallerinin her isilasyondaki mecmu
Ian slflra mtisavi olmahdlr. 

(9) daki k l3 ve ku li havi olan 46 rnuadeleden emsallerin 

murabbalan ve ha.::;\1! zarblan mecmuu allll1arak biiti.in ~art· 

lara vefa eden iki muadele tertip olunur. Bu iki muadelenin. 

haddi rnutlaklan ~oyle bulunur: Miiselles muadelelerinden 

aksi ilSurE'tie alman wIer bir kerre P13. ve bir kerre P14. kore
hitlarile zarb ve hasIl! cemiler bil'inci iQin biriinci dJlJ muade
lesinin WG(. haddi rnutlakiL~ ve ikinci ivin ikinei dill muadele

sinin w~ haddi rnutlakile cern olunur. Bu halde: 

Ao==Wa+WIPW.j+w2?13.2+" .=- 32100+0.654t;=- 2.5554 
B()==W~+WIPI4.1 +w2Pl\.2+····=-16.7990+ 1.7442=-150548 ve 
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(AA) = 16.2341, (AB) = + 1.3795, (88) = 14.4387 

olmakla netice muadelesi: 

16.2341 k1c: + 1.3795 kg === + 2.5554 

1.3795 k/;l + 14.4387 kg = + 15.0548 

olup hal olunursa: 

2.5554 x 14.4387-1.3795 x 15.0548 
k 13 ==16.2341X14.4387-f3795X-l.3795 ==-:- 0.06937 

(10) 16.2341 x 15.0548-1.3795 x 2.5554 
ku = 16.2341 x14.42:87=1~3795-x--r.3795 =+ 1.03602 

olup bu klymetler (9) da yerlerine konursa v" nin kat'i klY

metleri bulunmu~ olur: 

(1")= - 0.0456" 
(2")= +0.0307 
(3")= +0 0192 
(4")= +0 0183 
(5")=-0.0226 
(6")=-0.0002 
(7")=-0.5403 
(8")= + 1.2938 
(9")=-0.9186 

(10")= +0.1442 
(11")= +0.0208 
(12")= -0.0764 
(13")= +0 0207 
(14")= -11189 
(15")= + 1. 7208 

(16")= -0 5463" 
(17")= - 0.0596 
(18")== + 0.0726 
(19")=-00130 
(20")= -0.0839 
(21")= +0.1076 
(22")= -0.0237 
(23")= -0.0223 
(24")= +0.0819 
(25")=-0.0646 
(26")= -0.0691 
(27''):= + 0.1001 
(28")= -0.0310 
(29")= -0.2961 
(30")= + 0.0544 

(31")= +0.0955" 
(32")= -0.2208 
(33")= +0 4973 
(34")=-0.1303 
(35")=-0.5545 
(36")= + 1.1114 
(37")= -0.5569 (11) 
(38")= -0.4919 
(39")= + 1.2541 
(40''):=-0.7623 
(41")=-0.6118 
(42")= + 1.1995 
(43")= --0.5877 
(44")=-0.5342 
(4:5")= + 1 0114 
(46")- =0.4801 
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Burada istasyon mlkdan tashihleri mecmuu slfll'a miisavi 

olmalIdlr. 

(8) - kat'i (1), (2) •.. mlkdarl tashihlerinin hesabl 

VelhaSl1 (8) ve (11) deki v' ve v" rrllkdan tashibleri tev

hit olurrarak aSll ve mlkdan tashihi bullunmu~ olur. Burada 
gorilliiyorki v mlkdarl tashihini eide etmell( i<;irr eski usul 

muvazenede 14 mechulli muadele ile 14: adet korelat bulmak 

lazlmgelirdi. Halbuki burada yalmz 2 me<;hulli iki muadele 
halli ile v mlkdan tashihleri bulmaga muvaffak olduk. Bu 

surette gurup gurup muvazenenin kolayhk ve faidesi bu misal 

ile iyice anla~llml~ oldu. 

v lmkdan tashihlerini §oyle bulul'Uz: 

(1) = -1- 0 1728" 
(2) = -t-1 7369 
(3)= -0 4540 
(4)= -1.2024 
(5)= - 0.4010 
(6)= +0.1486 
(7) = - 2.0912 
(8) = + 1.4364 
(9) = -t- 0.0203 

(10) = - 0.0742 
(11)= -t-0.7099 
(12) = + 1.1592 
(13)= -1.6855 
(14)= - 2.0565 
(15) = + 2.5057 

(16)= +0.0771" 
(17)= + 0.7027 
(18) .-= + 0.5458 
(19) - .. --- 1.2486 
(20) = - 0.5423 
(21) = + 1.3283 
(22) = - 0.7860 
(23) = - 0.8600 
(24) = + 0 4672 
(25) = -+ 0.3938 
(261= -0 7581 
(27) = - 0.0485 
(28) = + 0 8067 
(29) = + 0.6005 
(30)= -0.2684 

(31) = - 0.1942" 
(32) = + 0.4226 
(3B) = - U.2896 
(34) =: - 0.2729 
(31:» = -1.2088 
(36)= -;- 0.2148 
(37)= -+ 0.9940 
(38) = - 1.4690 
(39) = + 1 5769 (12) 
(40)= -0.1080 
(41) = -1.8786 
(42)= + 1.3892 
(43)= +0.3894 
(4'i) = -1.1576 
(45) = + 03710 
(413) = -+ 07867 
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(9) - Tahkik hesaplarl 

Mu vazene hurada ikrnal olumnus olur. Bundan sonra bu

lunan bu rnlkdarl tashihlerle mtiselles ve dIll muadeleleri 

tashih edi1mi~ zaviyelel"le birer kerre daha hesap olunur. Miisel

leslerde fazh kiireviden ba~ka hi<; bir hata bulunmamasJ ve 

dlh muadelelerinde de suret ve mahre<;deki ceyb lugaritma

larmm mecmuunun b!rbirine miisavi oimasi icabeder. 

Bundan baf?ka daha ~umulJii blr tahkik vardlr. Bu: 

[ v v] = - [w k] (12') dtisturdurki, buradakiler w i~areti teb

dil edilmemi~, yani dogrudan dogruya mUselles kapanmasm

dan almlm~ w lerdir. 

k asll korelah: 

k k' + k' k .) ==c= ,! ' 01"0 13 -, 01'9 l' _ .. 'v·... ~ I·.... ·t 

dtisturlarile bulunur. Bn suretle bultman kIm' w leI' He zarb 

olunarak cem olunursa [v v] mecmuu bulunnr. Diger cihetten 

(12')de buldugumuz v lerin murabbalan rJleemuu almarak [v v] 

rnecrnuu bir kerre daha bulunacagmdan bu iki mecrnu bir 

birine pek yakm olarak rntisavi olmalldlr. (12) deki v lerin 

rnecmuundan bulnnan: [v v] = 40.8533 

(12) dtisturile bulunan: 
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--wk 

kl=+ 0.71994 w--1- 1..52 + 1.0943 
k .~- -L 0.54748 'w=- 1..10 , 1.6021 ~- i 2 T 

k:j = - 1.18952 w 3 =- 6.83 8.1244 

k\ = - 0.73560 w!,= + 802 + 2.2215 

k.= 0.46684 w-- 2 .. 60 I 1.2138 
~ 5- T 

kG = + 086827 w 6 =- 27;-~ + 2.3704 
k = --L~ 1.42708 w --- 5.18 j 7.3923 7 ' I 

'T 

kg = 0826515 w -- -1-
8- I 1.13 09340 

kH= + 1.09482 w H=- 2 .. 02 .-l- 22115 , 

klO= -i- t 28H10 w =-- 440 -l- 6.6720 to 

k ll= 0866618 w ll= + 1.61 1 8852 

kl~== + 1.15424 WI~=- 8 .. 16 . ...L 3.6474 I 

k 13= + 0.06B:rl \Vw=- 321 .-l- 0.2227 I 

k v.=== --+- 1.08G02 \V1\= - 16.79B 
, 17.4041 T 

------... -------.~ ~-

[v v] === <W.8474 

Mlisellesler, mikdan tashihler ile tashih f'dilmi~ istikamet

lerle yeniden knpatIlll"sa azami 0.01 He kapandlgl gorlillirki 

bu kliviik tefavlit de nihayet rakkamlarm cebr edilmesinden 

ileri gelrni~tiI'. 

DIll muadeleside tahkik olunursa ~u netiee bulunur: 

g g 

1) 42.3762.60 19 sin 1.7BO 68863 90.B5B7.9B 1.995 60645 
78.7835.65 1.961 93552 81.4258.53 I.B80 87628 

71.8021.95 1.B55 B2803 55.1340 .. 30 1.881 82478 

47.2898.12 1.830 18G04 60.0091.28 1.9080028B 

107490233 1.B9698707 48.3606.52 1.838 07314 

678628.81 1.942 14056 53.7271.26 1.873 47732 

1.477 86085 1.477 86086 
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" - --~-" , ~- ---~~ - ,/, '~'- ~ ~ ~'- -- - ,--, ~, 

g " " 2) 77.4907.73 1972 26819 748066.57 1.965 06666 

78.0163.15 1973 57464 53.3303.01 1.871 05483 

670731.97 1.939 12002 61.9255.50 1.917 20223 

82.4855.83 1.983 35279 71.2384.42 1.95408277 

39.9511.67 1.768 75980 58.5671.87 1.90068614 

63.7623.23 1.925 47793 71.3528.78 1.95446074 

1.562 55337 1.562 55337 

(10) - Vasat! hata hesabl 

Tekmil tahkikler tahakkuk ettikden sonra vasati bata he
sap olunarak muvazene ikmal olunur. Vasati [v v] in klymeti 

498504 ve ~art muadelelerinin adedi 14 olduguna gore bir 
istikametin vasati hatasl : 

derecei slhhat demektir. 

Bundan sonra (1)de yazdlgUTIlZ hiiHlsa cetvelinde istikametler 
tashih olundukdan ve cihetlendirildikden sonra bu semtler 
ve 19 S ile ~ebekenin noktalarmm ya dogrudan dogruya cog
rafi kemiyatI vaziyeJeri ve bunlar vasltasile miistevi ve fon
form kemiyah vaziyeleri bila tefaviit hesap olunur. Veyahut 
semt ve 19 S irtisam miistevisine irca olundukdan sonra bu 
irca olunmu~ semt ve mesafelerle dogrudan dogruya miistevi 
kemiyah vaziyeler yine hila tefaviit besap edilir. 

Miiracaat olunan eserler 

Bu kiiC;iik eser i~~in atideki ecnebi eserlerinden istifade ve 
istiane edilmi~tir : 
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