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4. "lIEl~El1J3-J 2 ~1U ~-:lU

• Ll1U~ 1 jj 3 "liEl 40 ,,::bbUU 1~'Y111U~~~~1W1El1J•
• Ll1U~ 2 jj 40"liEl "liElfl:: 1.5 "::UUU 1ibii£JUb"iEl-:l'VI3-J1£J X 'Yi1J5n'lY~"liEl~T:ln~El-:l1u
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0

I
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I

I
I

~1U 'Yl 1 40
I

I

,
Ll1Ufl 2 60

~13-J 100



1-

1. (12 '"l:::bb'W'W)

n. "l'l'1lfiUlu'ifimrVilPl'l'l'1lUn~'1l'l Theodolite 11 bbn'W'1I'1l'lVl'€'l'1llPlr:::r?1ui'l'UlnnUbbn'W~'1vij-'1lhi bb~:::Vlln

bbn'W'lI'1l'lVl'€'l '1llPlr:::r?1uhJ i'l'U1n flU bLn'W~'1 bd1"l:::il'ifii'ln~ '1l'lL'1A bbn'W~'1'11'1l'ln~ '1l'l'1l~L 'W bL'W':l ~'1'11ru:::vh

mrrJlPll~'1lth'lh

'11. Index Error ~'1l'fl:::h bn'l'llmmVl'l'll'WllPl1~'flth'lh bLtI::: Index Error il~~r;i'flmrrJlPl'1lth'lh bn'"l':lr

L~ '"l'J'l~~'lf1ClJL'Wnn11mrr'lrJlPlLlPlih'l

2. (12 '"l:::bb'W'W)

"llnmrrJlPl Azimuth bb:JbVl~n ~hun~'1l'l To ~'HlJ'Wn~'fl'lb~~~~ 'llPlUrJlPlb~'W~'1btl'W~I'W'lI'fl'lnJ~lbV1~u~
"

ABCDE 1~ Azimuth AB, BC, CD, DE bL~::: EA m~~ln'l "'l'lVl'l~I"llPl ABCDE 'Jl'1bfu'IL'Win~ru:::
q

m~ b~~Vl1'flVi'J'Wb~~ b~n:::bVI~LlPl bb~:::"'l'lf)11XlruVll~~mUL'W~VI~lPl bLr;i~:;VI~ lPl
q q q q

~~ Azimuth

A 252 012/

B
310 41

C
51 19

0

E
172 20

A 108 50

3. (16'"l:::bb'W'W)

mrrJlPlr:::u::Vi'l'lr:::'l,dl'1"'llPl A flU B ~'JU Subtensebar l~~'fl~~mrrJlPlL'W~'lr'l'l
q "

I
Sta I To FACE ~h rilU:lJ:lJ11U ~hrilU:lJ:lJdl1J

q q

bJl-n'lrJ bJl'lJl1

A B L 139 0 51 ' 42" 141 0 23' 23"

I
R 319 51 ~:jb

n. ";].,1~IU1rn'l·n "'j:;£J::m.,1 A B

"lJ. 'U.'l staff m'J'l'lrl ";]~ B bbVi'W~ Subtensebar b~'flrJlPltlPlULoil Stadia 11'l'f11'W staff ~'l u, m, 11~•
1.880, 1.500, 1.120 bbtl:;bb'W'Jb~'1 A B blJ'W~~b'lU '"l'JrilPl~I'fh'W~~~'1 (V reading) "'llnn~'fl'l

wi,heil'lU l~bvhh

fl. l1'lmrrJlPlL'W~'1l '11. rJlPl~I'1l1'W~~~'11cJi 84 0 00' 00" '"l'Jr'1l1'W staff r11 u, m, 11cJibvhh
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1 n "lJ " ~ 21 n "lJ " ~

2 n "lJ " ~ 22 n "lJ " ~

3 n "lJ " ~ 23 n "lJ " ~

4 n "lJ " ~ 24 n "lJ " ~

5 n "lJ " ~ 25 n "lJ " ~

6 n "lJ " ~ 26 n "lJ " ~

7 n "lJ " ~ 27 n "lJ " ~

8 n "lJ " ~ 28 n "lJ " ~

9 n "lJ " ~ 29 n "lJ " ~

10 n "lJ " ~ 30 n "lJ " ~

11 n "lJ " ~ 31 n "lJ " ~

12 n "lJ " ~ 32 n "lJ " ~

13 n "lJ " ~ 33 n "lJ " ~

14 n "lJ " ~ 34 n "lJ " ~

15 n "lJ " "l 35 n "lJ " ~

16 n "lJ " "l 36 n "lJ " ~

17 n "lJ " "l 37 n "lJ " ~

18 n "lJ " "l 38 n "lJ " ~

19 n "lJ " "l 39 n "lJ " ~

20 n "lJ " "l 40 n "lJ " ~

,...
"ll'el-~~~ _ ~tr~ _
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.
I q

~1"'Y1 2

". 150 m~1"11

';). 300 m~1"11

Q. 600~1~1"11

"ll'. 2400 ~1~1"11

v

i.~·;

I I ;

n. 97 El"~l 12~t1m 20 W~1J~l

"11. 98 El"~l 12~t1~1 20 W~1J~l

fl. 198 El"~l 12~t1m 20 W~1J~l

". 198 El"~l 30 ~1Jm

3. (:H'l~1~"11 El,,~ml1J1l1uuarml 6 L~~ t1~tJ~ i:ifilL'Y111~. ~

n. 720 El"~l

"11. 1620 El"~l

fl. 1080 El"~l

". 1440 El"~l

4. ml~~n~El,,1u.m~i~~::t1::~1mfl~El,,1~~::t1::;~L~n'Yl~Elii.mf iim~~~lu. El~~ .(2 mm + 3 ppm*D)

tilul~t1im::t1::'Yll"500 L~~~ m~im::t1::1ufl~"d'iiml~rln~El"L'Yl1~~
~

n.. 2 mm

"11.. 2.5 mm

fl.. 3 mm

c. . 3.5 mm
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5. LLUl AB ii~lLLU~" (bearing) N 30 E1"1'11 12 ~1J~n 45 YJ~u~n w\J"'VIT:hLLUl AB ii'ii Azimuth

Lrh"1

n. 30 E1"1'11 12 ~um 45 YJ~U~l

"lJ. 149 E1"1'11 47 ~U~l 15 YJ~U~l

~. 210 E1"1'11 12 ~um 45 YJ~U~l

". 329 E1"1'11 47 ~um 15 YJ~um

6. fh'VIu~li Azimuth AB =149 E1"1'11 51 ~U~l 33 YJ~um 1::£..1:: BC =100.391 L:lJ~1 :lJ:lJ ABC,
=81 E1"1'11 32 ~U~l 51 YJ~U~l m:lJL;J:lJU1Wm E1£..11nr111Ul1 Azimuth BC ii~lLrhh

n. 51 E1"1'11 24 ~U~l 24 YJ~U~l

"lJ. 68 E1"1'11 18 ~U~l 42 YJ~U~l

~. 231 E1"1'11 24 ~um 24 YJ~um

". 248 E1"1'11 18 ~um 42 YJ~U~l

7. 1~1::£..I::'Yll"~1:lJLLUT~'u~ii~1~L~£..I" 3 E1"1'11 12 ~U~l "~153.40 L:lJ~1 \J::"~1::£..I::'Yll"11U

m:lJ,rEll~

n. 152.921 L:lJ~1

"lJ. 153.161 L:lJm

~. 153.400 L:lJ~1

". 153.640 L:lJm

n. 1: 100

"lJ. 1: 500

~. 1: 1000

". 1: 2000

9. m11~1::£..I::'Yll"~1,,;rULii,Utl"iU~l £..I tsrl'VI1EIL 'YlU ,rE11~LUuiTIUnu1i~ii,£..I:lJli:lJ1n~tl~
'IJ ::J,

n. 1~"U~1:lJ~11:lJL~ £..I"~l~"lJ E1"Lii,U

"lJ. liL'Ylu£..I11:lJ1n '] ~,,1~1::£..I::'Yll"~1:lJLLU11::~U~L~m

~. l~LUWrll" ']LLUU.ffUUU"~~"Lmll'VIl~1::~u

". 1~t~£..Ili'VI~ntll:lJL'VI~£..I:lJ~il£..1

10. Collimation Line 'VI:lJ1£..1~",rElml:lJl~

~A' I €' ft

n. LLUlrIL~"~lUtr'lWn~l""lJEI"L~Utl eyepiece LL~:: objective

"lJ. LLU1~L~"~hu~~i~tll£..11mL~::L~utf eyepiece
&:I c:e" I ,;-

R LLUlrIL~"mu stadia LL~::L~Utl eyepiece

A A' , ft

". LLU1'Y1L~"~lU stadia LL~:: L~Utl objective
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..
n. 1 'U,1'Yl

"lJ. 2 'U,lfi

..
'I. 4 'U,1'Yl

12. ~~n mrn El'I'Il'U,1'11~ Lyj Elfll~ 'U,~~1 LLWU'I'Yll'111'lJ"lJ EJ'I'JliI1~ 1J1~ £J1i'J~ erl'1a'l~El'I'J~~'Yl11'lJTh
~ ~ ~

~n~~l11l'Hl'Yh"~L~ £JiTI1~Ul'1
.-

n. 1~1~£J~'Yll'1'Jln'J~erl'1a'l~'I~El'I
~, .-

ll-' d l&o' &:lit. ....

"lJ. 1~ 111111'lJ'Yl'J~ Ell'1El'I'Yl'l ~El'I
~ ~

.... :::. d l&.' A d
Tl. 1 ~'Yl'l1~ uern'I LLGl ~ 11 1111un "il~Ell 'I El'I'J~~ 'U,~

~ ~ ~

'I. rln'Yln-nEl
'IJ ~

13. m1Lfi£J'lJ~tb£Jl~1~£J~ -nEl1~rlmiEl'I
'IJ.-

n. 1 ib =2.54 L'll"'U,~L11~1 LLGl~ 1 11 =2 L11~1
.-

"lJ. 1 ib =30.48 L'll"'U,~L11~1 LLGl:: 1 11 =4 L:lJ~1
.-

Tl. 2.54 ib =1 L'll"'U,~L11~1 LLGl:: 2 11 =1 L:lJ~1
.-

'I. 30.48 ib =1 L'll"'U,~L11~1 LLGl~ 411 =1 L:lJ~1

14. m1Lfi£J'lJ~ti1£Jl~~'U,~ ,rEl1~rlmiEl'I
'IJ

n. 1"1 =4 'Il'U, , 400 ~111'111 =1600 ~111'1L11~1

"lJ. 1"1 = 3 'Il'U, , 400 ~111'111 = 160 ~111'1L11~1

Tl. 1"1 =2 'Il'U, , 200 ~111'111 =16 ~111'1L11~1

'I. 1 1.1 =4 'Il'U, , 100 ~111'111 =1600 m11~L11~1

15. m1Lfi£J'lJwu1£Jm11~1111 -nEl1~rlniEl'I
~ 'IJ

n. 360 El'I~l = 2pi = 24 ,T1111'I , 400 gon =6400 mils

"lJ. 360 El'I~l = pi =12 ,T1111'I , 400 gon =6400 mils

Tl. 360 El'I~l = 2pi =24 ,T1111'I , 6400 gon =400 mils

'I. 360 EJ'I~l = pi/4 = 12 ,T1111'1 ,6400 gon = 400 mils

16. f11Tl Gll~LTl ~ ElW1l"it~ 1~~rl n"lJ..ij~ "tl1~ £Jm1~1 'U,"ill'U,El'I~lJ''Imr El'I~ Ul-nl mLGl~W"1"lJ11
'IJ

, ,
I d. "'.A A

Tl. TllTlGll~LTlGlEl'U,~~'U,'Jl'U,El'I~l~'I

'I. f11TlGll~LTliEl'U,"lJEl'Inl1~1'U,"ill'U,El'I~1
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17. m11~r~::rJ::~'HJlfi1~ 1~m13J(ln~El-:lhumWY1~1~~~
~ ,

n. Odometer

"lJ. Stadia

~. Subtense bar

-:I. Taping

18. lm::rJ::Gl1~LLU1'V\i1-:11~L'YhnlJ 125.450 L3Jm ij3J3JGl1~HarJ-:I 2 El-:lm 50 ~U~1 ';)-:lT11U1Ul,'V\11::rJ::11lJ,
n. 6.201 L3J~1

"lJ. 6.350 L3Jm

~. 125.450 L3Jm

-:I. 125.297 L3J~1

19. 1::rJ:: AB m1 210.450 L3J~11~~1m'YIUL'V\~mn130 L3J~J ~-:lL~El"b1ul~~mJ1I1m;nu WlJ'h...
L'YIUrJ11';)1-:1 30.005 L3J~1 ,;)-:lT11U1Ul,'V\1J::rJ::~(ln~El-:l"lJEl-:lAB

'U

n. 210.415 L3Jm

"lJ. 210.445 L3J~1

~. 210.455 L3J~1

-:I. 210.485 L3Jm

20. #-:ln~El-:lfi1El1~hr1L'V\ii.El,;)~ A 11-:1'Y1Elu1iJnGl3J~1-:1m1 10 L3Jm1uLLU1~-:I~,;)~ B L~-:ln~El-:l~UGl1rJ, ,
1iJl~3J3J~-:l1~ 5 El-:l~102 ~um LLGl::L~m~-:ln~El-:l~1Gl-:l 111 1.50 L3Jml~3J3J~-:l1~4 El-:lm13 ~lJ~1• •
1~T11U1Ul,'V\11::rJ::11lJ AB

n. 102.7 3J.

"lJ. 104.63J.

~. 111.33J.

-:I. 113.53J.

21. LL(llJL'V\~nlm::rJ::m1 30 3J. 1~1::rJ::'YI1-:1lJuvtu~hL1rJlJ~1mL1-:1~-:I 5 nn. ElUl,'V\llij 20°C 1~. ~

1::rJ::'YI1-:1L'Y11nlJ 29.9855 3J. LL(llJlm::rJ::wun 1.05 nn. 3:hd'El~W"1~~ 0.030 'l13J.
2 ~

..... 1 .. .£ .. , 2 ...l .... 1
~3Ju1::~'YIlfm1rJ~'V\~ 0.0000116 L3J~1 rc LL~::m E =2,000,000 nn./'l13J. L3JEl1~1::rJ::'YI1-:1 ~rJ

~,;)~1El-:l11J'V;Tn1rJ~1mL1-:1~-:I 6 nn. ElUl,'V\llijL'\1~rJ 32 °c UU'Yimh1::rJ::'YI1-:11~ 21.950 3J.. , ~

1:: rJ::'YI1-:1(l n~El-:l ~~hLLflaci1-:111
~

n. fl~lLLrlLL1-:1~-:lLUU + fl1LLnElUl,'V\llijLuu +. ~

"lJ. fl1LLnLL1-:1~-:lLUU - fl1LLnElUl,'V\llijLuu -. ~

~. fl1LLnLL1-J~-:lLUU - fl1LLnElUl,'V\llijLuu +. ~

-J. f11LLnLL~-:I~-JdJU + f11LLnElUl,'V\IlijdJU -, ~
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22. iTIn111~1::FJ::1uLL'U"'J11U~iimJ1in'j.n-t1I.tJ4 lTI~eJ n11UUn11 n111iLLtlU1m::FJ:: 1iLfl~eJ'I1~

1::FJdiL~n'Y11eJiini LL~::1i~1 FJ1FJ~L~ L~ FJ 1~'{flJ'I~liuiTIn11~1~fi1fl111m n~eJ'I~'1~~I.tJ~l~~
'lJ 'lJ ~ ~

n. n111iLLtlU1~1::FJ::1iLfl~eJ'I1m::FJdiL~n'Y1JeJiini n11UUn11 LL~::1i~l FJ1FJ~L~ L~ FJ

"11. n111iLLtlU1~1::FJ:: 1iLfl~eJ'I1m::FJ::EiL~n'Y1JeJiini 1i~1 FJ1FJ ~L~ L~ FJ LL~::n11UUn11

fl. 1iLfl~eJ'I1~1::FJ::a L~n'Y11eJiini n111iLLtlul~1::FJ:: 1i~l FJ1FJ~L~ L~ FJ LL~::n11UUn11

'I. 1iLfl~eJ'I1~1::FJ::a L~n'Y11eJiini n111iLLtlulm::FJ:: n11UUn11 LL~::1i~1 FJ1FJ~L~1 L~ FJ

23. ~1l11::,t1"11ru.:: (Temporary adjustment) "1IeJ'In GfeJ'I1~3J3JLlJU~1l11::~~ eJ'I'Y11'Y1nflf'l~1inGfeJ'I1~3J3J
~ ~ ~

,reJ1~1ii eJI.tJdi.3J1-rl~1l11::,t1"11ru.::

n. tJ1U~1 FJ1FJ~'11~eJ cl1ULLU1~'1,;)1'1
'lJ

"11. ~'1nGfeJ'I1~~1'1,;)~
~

fl. ~'1nGfeJ'Ih'l1.~1::iu
,

'I. n11"11i~1l1WL'VI~eJ3J

LL~::'VI tt'1"1111

n. LLU1L~'1I.3J~'1U1nnULLnU11U (Horizontal Collimation error)

"11. i"ll'it,;)lUeJ'I~l~'1 (Vertical circle index error)

fl. LLnU11UI.3J~'1U1nnULLnU~'1 (Trunnion axis tilt error)

'I. n11LLU'l;j~UU,;)lUeJ'I~lhiLrhnu (Graduation error)

25. ti1ml3Jtln~eJ'I"1I eJ'In111~1::FJ::L rhnu 1:5000 ~lfl~l~Lfl~eJU"1IeJ'I3J3J11U,;)::~eJ'Il.3J diuLrhh ~'1
'lJ ~

';)::l.~fil3J m1U~ iifl113J n n ~eJ'I1U1::itl L~ FJ1 n U fl113J rm~eJ'I"1I eJ'In111~1:: FJ::'Y11'1
~ 'lJ 'lJ

n. 30 W~tJ~l

"11. 40 W~tJ~l

fl. 50 W~tJ~l

'I. 80 W~tJ~l

26. ti1~eJ'In11ml3Jtln~eJ'I"1IeJ'In111~1::FJ::LrhnU 1:2500 LL~:: 1:5000 rhU~~11fl111inGfeJ'I1~3J3J
'lJ ~

~tln~eJ'IL 'Y111~3Jl H~'1,;)::L 'VI3J1::~3J
'lJ

n. 1inGfeJ'I1~3J3J~tln~eJ'I 1 ~tJ~1~1'V11U'I1U 1:2500 LL~::nGfeJ'I1~3J3J~tln~eJ'I30 W~tJ~l
, 'lJ ~ 'lJ

~1'V11U'I1U 1:5000

"11. 1inGfeJ'I1~~3J~~n~eJ'I 1 ~tJ~1~1'V11U'I1U 1:2500 LL~:: 1:5000

fl. 1inGfeJ'I1~3J3J~tln~eJ'I 2 ~tJ~1~1'V11U'I1U 1:2500 LL~::n~eJ'I1~3J3J~tln~eJ'I30 W~tJ~l
, 'lJ ~ 'lJ

~1'V11U'I1U 1:5000

'I. 1in~eJ'I1~~3J~~n~eJ'I 2 ~tJ~l ~1'V11U'I1U 1:2500 LL~:: 1:5000
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n. 1: 200

"lJ. 1: 300

~. 1: 400

\I. 1: 500

28. L'YlUlm:: £.J:: £.JT1 30 L:l..I~~ LritJ';/.1i,uLU1mJLYi tJUnUL'YlUl~~::£.J::'Yl1\1:l..l1~~~1'U,i,~~'n:l..l £.JT1 29.996
'"

uiers lt1i,ul~Wn:l..l£.JT'Ji,~171.278 L:l..l~~ ~11:l..lm1~{1n~tJ\I';)::~tJ\lLiJ'U,L'Yhi,~
'U

n. 171.255 uiers

"lJ. 171.755 L:l..l~~

~. 170.350 L:l..llil1

\I. 171.301 L:l..l~~

29. L'YlUl~~::£.J::L'VI~n~~11:l..lm1 30 L:l..l~~ 1l1£.J1<llLL~\I~\I:l..l1~~~1'U, 5 nlflni':l..l ~vr'U,~'VI1X1i~"lJ11\1L'Yhnu
'"

0.032 lil1.6Jl':l..l. tl1,;j,lLL{1Ul~~::£.J::d1ulm::£.J::'Yll\1i,~ 265.950 L:l..l~~ 1~£.J1iLL~\I~\I 10 nn. ,;)\I'VI1
,

~::£.J::'Yl1\1Yi{1n~tJ\I tl1fl1 E 'lJtJ\lL'VI~m'Yhnu 1,973,300 nn/~~.6Jl':l..l. [Cp=(P-Ps)LlAE]
'U

n. 265.951 L:l..llil1

"lJ. 265.971 urers

~. 265.929 L:l..l~~

\I. 265.930 L:l..l~~

30. Azimuth 'VI:l..l1£.Jii\l

n. -nuu :l..l~1~,;)lnfi~L'VIutJ'VI1tJfi~1~nufi~'Yl1\1'Yl1'U,Lij:l..l'U,lwm
~

"lJ. J1:l..l:l..l:l..l~1~,;)lnfi~1~1'U, fi~'Yl1\1~1:l..lL ij:l..lUlWm,
~. J1:l..l:l..l:l..l~1~,;)lnfi~L'VIutJ1'U,'Yi~'Yl1\1~1:l..lLijm-tlwm,
\I. J1:l..l:l..l :l..l~1~,;)lnfi~ L'VI utJ'VI1tJfi~1~1'U,fi~'Yll\1~l:l..l Lij:l..l'U,1wm

~

31. ,;)\lLLUfl\l~1~1mL~~'U,riLLU~\I(Quadrant bearing) N 30 tJ\I~l 10 ~U~l W LiJ'U,~l Azimuth

n. 30 tJ\lm 10 ~U~l

"lJ. 210 tJ\I~l 10 ~um

R 329 tJ\I~l 50 ~um

\I. 330 tJ\I~l 0 ~um

32. ,;)\lLLUfl\l~l 311 tJ\lm 10 ~U~l LiJ'U,~1~1 mL~JUriLLU~\I(Quadrant bearing)

n. N 48 tJ\lm 50 ~um W

"lJ. N 131 tJ\lm 10 ~U~l E

~. N 48 tJ\I~l 50 ~um E

\I. N 131 tJ\lm 10 ~U~l W



•
L~N3 06 L~U~l~L'I1.[1;,~rtrt::Uy1.·mllml.!f1 "L'

• • •'I1.,yLlA.1rt rtUu.rtrtll,m!f1 "~

•
rtrtL'L~~::1L'LU.::~::1rtL~ '[1;,

• •
rtrt::~~"rtrtN3[1;,~L'I1.[1;,rtL~ 'U

•
~t~~~~um n.!f1::~ ~ ~n.(3Ut 'ttLL'L'(3[1;,'I1.t n urrtrt L'(3 [1;,n.~11n.1LUll" n.!f11LU'I1.t '8S

•
rtrt~~1LU'I1.t 8l!IOP08l-U L'(3~U2-t(3~' 'L'

~ . ~

L'LU.::~ ::1~~1LU'I1.tL'(3~UL1~~ ~,::~rt Ll~n.,yq'\" rtrt~~1LU'I1.tL'(3~UL1~~ ~'::~rtLt~ "~. ~ ~

rtrt~~1LU'tttL'(3~UL1~~~'::~rtLt~L~U(3U ~, L'LU.::~::1~~1LU'I1. tL'(3~UL1~~~'::~rtLt~ "[1;,
~ . ~
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