(Surveying)

¢ S{ETo3 W= (Definition of Sury
o Tomise S wam
IR S SR A (S

,w.m,me@ﬁ@m%mmmm
urvey) I 37|
TS 3 SN2 YTW (Importance of Surve
TR TR R | @3- e

Y) : Q- 7 31 TfSx @1g TS 31 Ty

At azrre CFLE B9 GRITSNR s[gwoyel | o

(2) (P SFT 7311 Ao CHL;
(b) TR%= =T owra:

ﬁ"iﬁﬁzﬁwﬁaeﬂa%ﬁ

) 1S 2t wfirera wrer-ammema fefete cafdfRet®t (Classification Based on Size of Area)
(2) T AT (Geodetic S

urvey)
(b) 1T%7 B39t a1 corm s (Plane Survey)

 (Classification Based on Objective)
(2) WRfeestTamE wre (Archeological Survey)

(b) goifge s (Geological Survey)
(¢) 2o s (Topographical Survey)
(d) GT® A% (Cadastral Survey)
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(e) smafas 21 ffEDif@ s (Military Survey)
() #5a ATS (City Survey)
(g) ¥ ATE (Mine Survey)
(h) @gfR ATS (Forest Survey)
(i) &3 ACS (Village Survey)
(1) eraifefes cufafdsiat (Classification Based on Area)
(a) Qﬁl AE (Land Survey)
(b) TETe19 ATE (Hydrological Survey)
(c) SEIFM TR ATS (Astronomical Survey)

(1IV) Bfas 2 ATS3 (S sepitca ifdffetst (Classification Based on Techniques of Survey)
(a) QTS ACS (Triangulation Survey)
(b) TS ATE (Traverse Survey)
(c) %22 3TS (Contouring Survey)

(V) wtea gazeas fefare ceifafa=ial (Classification Based on the Instruments Used)
(a) (59 ATS (Chain Survey)

(b) 2= (@& ATE (Plane Table Survey)

(c) for@Tafb® =911 ATS (Prismatic Compass Survey)
(d) (TCS# ATS (Level Survey)

(e) f2eTT@RS ATS (Theodolite Survey)

(f) Brfeer=l® TS (Tacheometric Survey)

(g) f&.f7.9%. 7S (G.PS. Survey)

o foreres AME (Geodetic Survey) : A7 oI RGN 307 SfRigs wgrm wfis

zigme fererels AS 721 20 | <ffRFAoH7 PR FRTH AR SRT 77w I PR FERA
A | BE BRATHT A AoFS| SIeTqw 1 T |

o 7ae# wf2%t 41 (%A ATE (Plane Survey) : *RAYHT Fwifvm iag sfeis AT T
77 77 | TeAfaa R owta qﬁamwmwwﬁawmmwamqﬁw
VAT 4 74 | 4% GACAT CHTE TS G SRS 100 I8 NRE 9 23|

o ferarefs gat wwren wfirem 14 (Difference between Geodetic and Plane Survey)

foarefb® ATE (Geodetic Survey) A ATE A (oW TS (Plane Survey)
| Hfage genera wfas afem

I 8 qwre wfaey e
2. qee o wia ofFm 2 offada awens | 2.y g
Aow v RELE C o E Y Y ——

O 4 T, SR Trwa @ Rrawe w1 2 |
3. e e wed S 100 99ufErem

3
il uriss w’:‘?"" Rl E = ———
4. quﬂm!ﬁlﬂme_

STCA FRACATS a2 ST 10 q0e srodoy :u:am R WA 2ffFrw g
GHAACAA ACATG | j




- grererda Wt (Triangulation Survey)

- ox @ Sfe AN AR SR w0 i oo
.ﬁ:“;‘mwﬂ\gmmmm(ﬂasc Line) curs
anic)’

;mwmmmmﬁa'ﬁﬂwmmwﬂwmmammmmm
a1 T8 UCE |

- | 7578 ABCDE @=f wreférs cwa 1 9% cwafdts AOB. BOC, CoDn.
DOE €& AOE fIgts Re¥ =21 2011 AB w1 Rzt a1 Base Line|
v 2fef FRAINR G 9 &l @ie e wet wfaw a1 wesa
TROTK FRET I CHADI AT W 1 omefeR w21 Griwsgrerer s |

» 7.2.2 Wteh{ WTS (Traverse Survey)

o e ARSI (Classification of Traverse) : G| fow s - (1) T Grene (Closed
Traverse), (i) T Hrer{ (Open Traverse), (iii) CﬂTFWW(Composnc Traverse) |

(i) ¥ WS (Closed Traverse) : (ARIRTSIR ey TSI FEIAN 29 €@ cory g 1R
TX T, ONF CR G I Preh{ 31 701 7.2.2 B2 Bren{ ABCD-ce A =S AB st
2R1S% R GR DA SRR 08 R 1 {31 ABCD 2 3 Brrsrst

(ii) TE FITSI (Open Traverse) : {RRIRFSIR Hegs FEIY AR 2w @ oory = opzrory
WA AT TR FACE, BT T WISPH (Open Traverse) 357 27| (B3 7.2b)

(iii) CTT Frrett (Composite Traverse) : % @ ¥ Yen{ i1 gy v = AN
Fre @& (Composite Traverse) 1 (53 7.2.¢) 1

P e S O Vo

Closed Traverse Open Traverse c-t:_* 1
(a) U] ()

foa 7.2 : Tretofa cefifrsts
“ T ¢ Grrerd wiréa sief (Difference between Triangulation

and Traverse Survey)
ACE (Triangulation Survey) WIS AT (Traverse Survey)
() | 92 wfze afgum wlasrwabos sowgf | () &“ﬁ‘i!&!ﬂ!ﬁﬂcﬂmwm

| TE Ay fagre faew w o) |
() | 4% sfare fagefors wog coan ol | (i) o afSU IQFTR IPRTE G @ e A
fagres agre fefaraw (Base Line) Rrfa wftet woys swoes wifts; s 2w

ﬁcw«mnmxuﬁfbﬁvmw
o ¢ @fde el Wi woyE WOy

| et = am

(i) | 4% wfasfam qa2oow Buw o wqghie | (i) | 42 efRw@u o Sy o s o)
M@mmma
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(iv) | 9% wfefEam fige g-e@m 20 Aa— | (iv) prenf 1S e e 7
(a) ST fage, (b) Tue fage | fora (b) 7 Trer, (¢) cinfs e 1 o7 24
A ABCH g fags, A ACDBr fIgw | et 1 K LS 5
D /K)f/\\“l.

Base Line
f6m 7.3
(v) | wfiety o e @n @ R | (v) | S e ol g Drerl Zo
R aE—(a) WE7 @ e, (b) ufa $Mor
fasdre e | -
AN L AN
NVIANVY
o2 0 fire w52 #br Rwdire
(Clockwise) (Anti Clockwise)
foa 7.4
(vi) | @3 wfRe efFarm AuEers RETTRRD, | (Vi) TS PR eIt AR 1 2 | G G
foreTaite I A FA | ¥ fAeTelERs I3 31 T AE |

) S

& 7.3 @ e @fde offgsi9} (Linear and Angular Measurement
=]

SRR T SR G4 SAfFef e A —

(I) taf¥% sif#mel (Linear Measurement) 93 (II) c#fas «fato (Angular Measurement)
s oS AT T @2 (e 8 (A AR g ¢ Ty T «AfFda I
9TS BopRlIel I T 93 Wiba, g 21 e (e oaye 341 27 |

» 7.3.1 taf¥= ff=io (Linear Measurement)

ST T G wAfR SIS g Ora Afws 391 27 G Ay Srrerae Afwie
21 200 AT | Aol a1 S ESTE CHEd AR Wb 0y «Af7da a1 7w ans | (2R
g AT o e s sfie 1 73ge -

(i) f#t (Tape), (ii) @1 (Chain) @ (jii) 1% (Staff) |

() fret (Tape) : ol @3l tafle sfwne w91 o smol, s
e TS (off o, el 3 ft e, Tiren Rk e
oIE @R o oA A | Rfew rda el siew Im o s '
Fice AR 15 1 93z 30 A el wfts g3ge 7w afoh e f5m 7.5 : fren
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DUMPY LEVEL SURVEY :

sffeda EmﬂWWw,mWwwmlﬁWmmﬂMﬂm
atareE 2 | sffedia fafew wiaa wiesifss Swet A @ o AATE BITF Levelling aT# | 7
vféc'msmwmwamq-maﬂaﬁ%uwmmmﬂﬁamuvclling
RfSTS wfst T2 2 1 W @ T AW @B SR T4 7, OIS FrSH 7 75 7 |
(FITSER TF AURTS 4 $ATH I AW |

1 1

1 1
Dumpy level Wye level Cooke’s level | | Tilting level

]
—

G (TSR TGS T Dumpy Level-97 IIZ[ FAETH (@ WaAfe, (1 R 72z
SRR CFTA 9 AT IJ92I (@ T | Dumpy Level THTS-EE (Tripod) T3 =f5 w23
AN 2 | G FAC foea T Upper, Middle, € Lower Stadia 72l 18 | @32 Middle Stadia-&
W WA Staff-93 AT (A RITTA Bfiz Twoa W= st w1 27|

e R B TR s T R o
. IPORTANT TREDRME - T RY ; ;
@ MPORTANT TERMS USED IN LEVELLING

Dumpy Level Survey 3313 <[t¥ @2 Survey a1 &f3% FFTE g ArarEam {28 A Terms TR
AT Tl SSTE ATAE | PR G2 I RERYCE 7oAt s w1ze A2 3 Sfaoen® s
91 2@ 2 | ©I QA Levelling Servey HS® g Terms NCABA T30 25—

1. Level Surface :
CoMeTIa <R ST ! AT SRS 59 e Level Surface It Fres 48 70

337 =gfe wfSsre za ata @3 Level Surface @ 3PS Z¥ | G2 Level Surface 5 &
«3fb o1 7 2l R (W (@ @Y W =)

2. Level Line :
(AT #T97 TofA SRS @TTA! AATF Level Line T
3. Vertical Plane :
corefer Sfatsa wia e el faen ey et oY =w ) @3 i Wy cu wE (Plane)
Teos 2% OITF Vertical Plane 3t Berqes 3ta |
4. Horizontal Plane :
TCSfere #fT97 (Level Plane) 0w (1€ 31 G opef 63 SRR 302 ST S o1 7
Horizontal Plane 3171 | wiefe aft «3fb siwercasi a1 @l fif#8 R¥Te Level Line-& ™™
(A A |
5. Detum Plane :
(SO &1 (Detum Plane) 281 36 F1wfaa o1, I (te ety @y a1 S wifzel
23 | % U4 Level Surface-93 FNSAMTEH SR 37A |
P T "

AAODM™ 4R 3@
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(SO ST (Detum Plane) Bsitz a1 irwa (P R oty g Reduced Level / Ry
TR s SR Wy Collimation sy Rise/Fall sy ey w21 w
8. Line of Collimation (C.L) :

Dumpy Level «wa cbferrsipers W Cross Hair Q10| @8 g R R E Sp—
Object Glass-qa Optical (v srfy siecarend ; :
|

Collimation Line
P
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9. Axis of Telescope :
Dumpy Level-93 Object Glass-9a Optical
(FH (U= Eye-piece-97 (3% 9 MyG Incoming Ray
(R GfFTHITa oo 3t Axis of Telescope

[WH) " -
10. Back Sight (B.S.) :

Il FTee T (+Trest 3 sf7 SRk T4 v i
©U AN (R4 A Y Staff Reading (e Outgoing Ray
T SITF **bie 48 3t Back Sight Ta1| @717
Instrument Shift e wQfe Change Point-
9 7 A Staff Reading-f6 Back Sight a1 B.S 12 52 #4127 | Collimation Height
fRef 318 = @2 Back Sight (B.S) Reading (A6 2ATAG 23 |
11. Fore Sight (E.S.) :
(TCS= T4 ¥4 51— Dumpy Level T (18 (1 Staff Reading (771 20 91931 Change
Point-93 ST Staff Reading (671 28 OItF Fore Sight (E.S) 3t 792 1% at=1
12. Intermediate Sight (L.S.) :
Back Sight @ Fore Sight @ I s fam; a1
TS Staff Reading-9T#It& Intermediate Sight

(LS) 3t 7528Y 4% ate1 | Bfita 7w Swworm ooy 2
AR (2 31 o |

13. Station :
B 0

A p D E Dumpy Level Survey-97 s g s a1
ﬁwm%wWﬁ@wmmmsmﬁonm|

14. Change Point (C.P.) :

. /8
Wﬂlllﬂl e o (‘%
A : :

B P
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5, Height of Instrument : |
1 o7 T4 ADFEITa (TS @41 44 Collimation Plane (1 51 7% %07 2T Height

of Instrument aATH |

52:40

0-40

DIFFERENT PARTS IN DUMPY LEVEL

2R ATHA T R RAA Tl fefa ¥ CFTa (77 77 Wefe Dumpy Level €27 425
Level Staff &TAEH 27 | Dumpy Level 33 Rfen w410, Gioftal (Aites 2@ %2 <32 99
RETR CHLE AL IR | Q9T FATE ST 41T 41 2ATATE |

1. Dumpy Level :
wif (eree Afve @I 725 € FFa 9 7 T4 930 Telescope 4NE €37 €2 T4 7

Staff Reading (R'€%1 Z¥ | Dumpy Level 3052 fafea simisran oraiea z3-

DUMPY LEVEL

Level Tube Nuts —— Telescope Shade

l- Longitudinal Bubble

" ing R ' Cross Bubble Tubes

Levelling Head —T Foot Screw




Surveying
g 0 Y yom—

2. Levelling Staff :

Erefer wfatea (¥t@ Dumpy Level 1§ 210! &7 @i
5139 THAMIF & Levelling Staff | Collimation Line-<4
s fifew wiw At @ Twet sfwiet Fare Staff Faz@
2 7| fAfew w@re Staff w8 GUia W0y 6@ Staff
AT (I 2R A1 T | @R 43097 Staff - 517 o=
WYYE Folding 21 | % Staff-93 A=W 8 Gz
TH©! #Afaiel T33! W A | ©F #41S) W Theodolite 47
AR Survey 331 27 |

Meter Staff-9 @3 fSBRTT Yo ST AT I FA1 AT |
e 10cm ST¥F et B! A | QT @I T Seife
i. ii. iii G2OICA T ATF | 10cm A=A 10 ©ITsl ©isf 31
| CIEE 1, 2, 3, 4 GFOIA (&7 ATE | BIRATHIT4T W02
Single Lense QUJTe Staff-(F BTo! (AR | GITHLA B
(YT 53 TS MASYTE ATTS 2F | WA Double Lense
IR 2 Staff Gl (1T | GITFCA T (ST Y7 01

. IN DUMPY L

T AT T )i ey

(ETCSfeR: ATST A Dumpy Level T IJIZ 8 Staff (ATF T (FSAR CFLE WS I 7
v | @2 g6 A Errormﬂ%mﬁmmﬂﬂﬁml@ﬁﬁEnormﬁﬁmﬁﬁ@.m
Q9T ATS Survey Wl T GIWCE 7% AN %A |
1. Instrumental Errors :
Dumpy Level T (¥TF (1 O[Tl 4B 20 Gioftaia W0 Sejew 26—
(a) Imperfect Adjustment :
Tripod € Dumpy Level #f3% SIt3 (3T0# %1 1 21 Collimation Line-f Fopf SRR

meuwmmﬁwmmlwmﬂwmm
Bubble-f Adjustment FAT (4 |

(b) Faulty Focussing Tube ;
©If™ ATe?! ATE7 73 7 Focussing Tube-a3 501 (et A1, wrazet Object Glass-o3

3% ©ITa Sl 3¢l 20 7 | T Staff-H (I SR 2 |
(c) Defective Bubble Tube :

Bubble-f6ra TRAITA S35l 341w 34 |
(d) Staff :

€% Dumpy Level AITSTS @ Meter Staff

S, % FNTel (A0 S B Wit sicer T 2w | CoTeER g (AT % Felofret AR

mmmmwm,mmmmmmml
—m_
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2. Errors due to Natural Causes :

e g BTN Dumpy Level wfarea owra M 1 2re “iica | gfireis e amm
AR ALY 4R NGCRS TSI #ifawiel Afit 3 oo YUIC SIZL# ST+ 37 Staff (4T% 214 Reading

QRIG! ST RIS Object Glass-aa Bofg ACTA &1 (4t 1 fafa wa 20+ 20| ciowta
T T Refire i) fw Ray shade 373217 41 waa1a | W= o 25% 213 241%
8 9% SR 301 R a7 |

©f2 Dumpy Level Survey-93 (%0 % 5% 3150901 AT AT, fArerm Arurere! wzzrm a1
| T Ao sifamiel fare s w3

- ‘)l ® ol ’._:.I

IS (STCSe TS 241 e 291 31139 Staff Reading ez 371 | Staff Reading #f4g% =am= &=
%% 75} Field Book TS 23 | 1% €% Field Book- it 1 wieast wfaet @ 203 G
Dumpy Level TC¥ AR Staff (AT Reading-teT fATa Field Book-4 #f3% %A a910e 272 | <2
SfTe *MfEs[TaTt A Procedure-ote @ Srafe 2@ —
StepI : @ wweR W8 RiIRefLate wfast 331 23, G 29w Pin fita Bfs =are
A | @R Tripod-f I O @7 G3fb RAA A14TS 202 @ F94TS 4 car= 5
Meter Staff 3% TS | ©f A2 Object-9Tait Focussing 31 I3 1
Step II : Tripod-f6 F=®ICa A 17 Dumpy Level Taf @7 Bz 2fia firs 22| s
& Foot Levelling Screw-<@ J=Itx 747 Bubble (T Level 32TS 27 |
Step II : Dumpy Level T 57} Level 2671 #7 (?1#% 2%W Station-47 To@ a1 Staff-
fo= it RIS 203 93t Fixed Screw-57 fitas =i Fixed a2 fire xa | Focusing
Screw W Staff-(F 932 Eye-piece f7Ta Stadia-5[t=il =8 a2 fare == |
Step IV : @37 Taf =jforca Tt arza Tora a7, #rera 34 @ Middle Stadia 22
G Staff-97 (T WA (RH FATR OIF T H22% A Field Book -4 ToY& Wz e
203 | G2SITA #A%1A Station LR WA e 213
eyl A T T FAR AT T, SA S FA ABCA Dumpy Level-Brz s
BIL1A Level 374 Change Point-42 Station (2T, Staff Reading (67 *[g TS %74 |

9% GfAUea (LY Field Book- (4 Staff Reading-*[ts1l Ag® ¥l 2, Gistaa Sz

Reduced Level (R.L.) fefn @41 20| a1ae @2 R.L.-97 2100 SRR q@e! (@ 0
S " 77

y



! Surveying '

Longitudinal Profile 3 Swtwaf sifter frt saimf (et it 2311 42 Reduced Level a1 RL. of

awfere fAdfa a3 20 A= |
1. Collimation Method
2. Rise-Fall Method

1. Collimation Method :
4% m(fSTs AATH (I R Bench Mark-4a A2t 7§ fca1 Collimation @07 Tuy

fefar @41 70| S%4A Collimation STed THS! (AT Staff Reading A wefe facai =z
Reduced Level (R.L.) (7 %41 24 | &% &fe T4 Dumpy Level-«a 717 #7144 27
zro%, ©&%9 Collimation Level €32 IS |

Collimation Level = Staff Reading + Bench Mark

Reduced Level (R.L.) = Collimation Level (C.L.)-Staff Reading (B.S/1.S/E.SS)

Dump Level-for& afw =i #ifaa$ 341 27, Wafe Change 341 2, ©IZCA 49 7% @rem
A0S T | F(E 794 Collimation Level (931 23 | 4% Change Point 1 g+ 7T+ Collimation

faefa Fars 2@ fsfafe o)
New Collimation Level = Shifting B.S+Reduced Level (R.L.)

2. Rise-Fall Method :
@3 smifore A6l @A Staff Reading-(& ©iF WITa1d M@ Reading (A3 Im fara #1435
(@7 302 25717 341 T | @A Reduced Level (R.L.) &fefb &z Ators o= w21 21 2
A1 T (AF $fiF Rise @ Fall (AR T | (4 ST 797 (Point) Staff Reading-
17, 5% ©17 2123 72 Staff Reading 3 (=G 31 I 27, SIZCA Rise 932 (3 A 3¢ 707
Fall 2% | Reduced Level €3 5@ 3% Rise-43 3T (@15 I 932 Fall-93 sirel s
IEIAAI
Reduced Level (R.L.) = 951 ﬁ"'{ﬂ R.L. 3 Bench Mark = #lt33q ﬁ“fﬂ Rise/Fall Rise Z#
G191 (+) 932 Fall 2te1 et (-) 23,

¢ ARITHMATIC CHECK :

Reduced Level Az #ita #f3s 261 ovta Reaw sfte omfers ami3 == am | cra=—

For Collimation Method :
IB.S ~ ZES = Last R.L.~ First R.L.

For Rise-Fall Method :

IB.S ~ ES = Rise ~ Fall = Last R.L. ~ First R.L.
205 B e e
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LBS~XIFS
2.57~2.79
0.22

Make a Dumpy Level Survey along the line AB (30 m long) taking staff
reading at 3 m interval (change point at 15 m). Enter the reading in a field
book. Calculate the reduced level of the stations (Bench Mark at 12 m is
25.56 m) draw a profile of Ab on suitable scale.

Contour Plan by Traversing and Levelling

--------------- DB .. conmsemmminsic
o

0 26.94
1 1.16 78
2 111 83
3 1.27 gy

| 4 1.38 (BM)
5 26.97 it ‘_,__‘ | (CP)
6 1.43 2554

) 7 1.43 :
5 1.41
9 1.41 =
10

¢ ARITHMATIC CHECK :

Last RL ~ First ~ RL
25.62 ~ 25.84
0.22

o
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Levelling (Long Profile)
by Dumpy Level

Date

b b 1) e e

PIRCR ¢ s

Inat. NO. ¢ conicrsissens plac

Inst

28 28
27 — — 27
™)

*

=

T

3

B

3

-

23 23
22 22
pewmime|] | | | | | | | 1 1 |
I B8 8 & & & ¥ ¥ ¥ ¥ €
a & & & & & & & & « &
LI T T DU A S . I T
| | | | [ | | | | | |
0 3 6 9 12 15 18 21 24 27 30

Distance (Meter)
Scale :
Hrizontal 1 cm to 3 m

Verticale 1 cmto 1 m




211 % B B R ORI RA AB
AD 2 B g o B R e e
mwa|8@ﬂm AB #%H
spesmadl o2 @ BC AR SIS 7R

ST I AL 2 BB’ % |
mmﬁﬁnﬁﬂmw@fﬁ
mwmzs'scaﬁﬂﬁm.
ag @ sAfie @ W IE
@ (clockwise) sfFaiel 3 TR O
aqreeE ++ 5% I I TAR | AE C
| I ' ﬁqwi?:’mc'mmw
g L=tet | e C g ACACF BC BT A%
| \ (Preceding lme)mcomuaa@r Az
\ (advance line or next line) qrsta fgfe
@1 T ZC'CD| Ry @ I

a7 oo 3 Redive Al 391 T OR

M*L'M'-'WWWM|wﬁﬁﬁmmﬁwmvﬁamﬁwmﬁ
= TA R &R -wﬁwﬁmﬁﬁwwmma@?mﬁﬁwmmqﬁmw

=7 L & - BE 33 I 3
== 243 A @R WA M 180°-4F 6T W |

e s TS (Prismatic Compass SUV ey ) B s os s

. - ;

T T 2 AR SEP 4R SR | TS T ARICY RICA SR ol A
S (Bearing) W9l T A% | e, (O el {39 p ¥ iw B&F T TS 9T IO
e w2 B2 @R 32 RA 3 o fafa s 7 @A TR FafaR-93 F= IS0 78T
Henz AEATYE T AR TR SR A S/fda AT @3k fare (prism) T|IA A
A 2 o A% oS AEaioe 0 39 |

s TS A a1 AET IE IITF FN W | AAATS Frer (traverse) TSI IR
2 T o 33 N | AFTTF G TR T I T (A~ (I TR R
2 77 Frde =1 | i -aa Tz A goprd SRfs @It R e SRR 8 (I
Pt -z vaE ¢ umes fAada |

7 74.1 femaralo® ¥ Aré3 Jfauwt (Advantages of Prismatic Compass Survey)

|. Tl WE (B5), CTRe I OfE AZIEHL (- (A SR AT e T |

2. wfeiay e sme B v 3G RIS G AIRITY Wi 31 IN |

;:ammﬁﬁlmﬁmﬁt«mﬁwwmqﬁamﬁwwﬁmw
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» 7.4.2 FAOTD & F1 T ey (Disadvantages of Prismatic Compass Survey)

|.CICTY (GO ST T4 cors R (Reading) (62U 1 Fezara frafae-ga @ A3
ga Al
. 7w WA RS W1 otvem

(D FErCafbes =i, (11) e 7, (111) Rt ity sy, (1) o e (A, B, C 231R) Byt
A 91, (V) 667 31 fFe, (V1) Srenea agonfs |

(1) fererafo® Feirer fifw we (Different Parts of Primatic Compass) : 42 #1113 85 (ara
noﬁﬁﬁmmnmmiwmmmm(pivotmvfsmﬁ:(z)m-ﬁ
mmmﬁﬁmmmm:mmgatwap)(4)mmmtmmmnm
mammwo)ummﬁaemmwﬁmmﬁam%ﬁeﬁﬁw
(1° % ) 1l 1 TR SRR (Graduated Cirele) %41/ 331 <z F7 wRea e
as WEfRfE 5T 6w ‘0’ @ A
Wi SATIT "0’ (UF T 95T 51fox @omy
A ATTS AT | SR 90° W% #Af*6Tw, 180° WM
T G} 270° WA bR ot Brew =
WS P R eoid Rifoe syffmeg
bRI®T eo Tl T A TR e
(inverted) 5131 QT | TS SeArPIA 2O (S0
fior B e s e TR GrreTem
Ol T | (IS I ToAfasyd w57 vy
(6) 31 WIS AT | AT GF AT fare (7) @3
foe Rofie aits wRTE? cox 31 AW con A
UAEE (Sl BRHE 4IeT o @ AT @3
@FEE TIRART TEged b @O @
¥ (14) @1 57w e oqret A1 977 A o
ST ATF | AZTSTH (9) W4 R @I ST f5a 7.12 : Ns-pve o

I I O A 2 AR G RIS (IR AT SIS T | F=If I o7
meemcwwmemwmmmmﬁ
eﬂiwwmmmm(1s)~avfmﬂvrw,mﬁr¢mﬁwfbu9)e'mﬁ"“
e o 6 coter brosfetas it Ao MOTE ot | MeTrRD S (2) (AT Y W % AT
mwwmwwmmmmwmmﬁmmﬂg
me<mmmwuw@mﬁammﬁwﬁ)m$;:qﬁm
Wmmﬁmmm)amﬂmlmmmﬂmmqﬁmm
T At Pere @ (ot 5T (5) Co i o, R T fAfSR (RO

IRRFT ooter—26
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