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The candidate would be required to complete one traverse station
to second order standards, plus sufficicat levelling to chow his
efficiency with that instrument. This involves:~-

(a) Tellurometer measurements to 2 distant stations,

(b) Horizontal and vertical angles to the same stations,
(c) Reference mark ties and measurements,

(@) Azimuth on Sigma Octantis along one line,

(e) Completion of the Field Books involved,

(£) Two to three Kilometres of levellinz, closed loop,

TItE

Time for completing the traverse station is one ddj made up thus:-

(2) Tellurometer measurements in the morninz, !

(b)  Vertical Angles between 1400 and 1400 hrs,

(e) PH ties and measurements as they can ve fitted in; either

immedistely after the tellurometer measurements or betwsen the

vertical anzl:zs,

(@) Horizontal zigles in the last .two hours of daylight, depending

- on visinility, -

(e) Azimuth on Sigma Octantis just on dark,

(f) The FB  should be finalized as each task is completed, apart

from the horizontal angles as no time will be available before
starting the azimuth, “bout 1 hcur, after obscerving the azimuth

would be reguired to finalize all observations in the FB.

The levellirg weould take 2 to 3 hours on a second day,
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Note:~ The development of thesc questions may limit the nuuber
asked to approximztely 10,
Also this oral test may have to cover parts of the Field
Project which may not kave been completed,
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Wny is a specified drill lzid doun for using the horizontal

tangent screw on the Wild T2 theodolite, when cbeerving second

order horizontal zngles?

The "Spacifications for Ground Control Survoys" lay down a

certain munter of times a tellurometer —ust cycle before measure-
ments can commence, How many times is this?

Why is the plate bubble read when chserving azimuth by 8igma Cctantis
and nct when observing a sun azimuth?

What are the zllowable linits of wariation of the wvapour pressure,
between each end of the line, during second order traversing with
the FRA2 Tellurometer?

Deseribe the 2 peg test with the Watls automatic level?

Explain briefly why a s>lit hand stopuatch is normally used for
Sigma Octantis azimuth obgervations, instead of an orthodox stopwatch?

What does the term "Bight Ascention mean?

Why doss the approximate distance need to be known to the nearest
10 miles (or 15 Xm) when usiag the MRAR Tellurometer?

In theodolites, what is:= (a) collimation?- (b) parallax?

In the Wild T2 thocdolite, why are the ends of the alidade (split)
bubble brought into coincidence just prior to reading the vertical
scale?

Define:- (a) true bearing? (b) magpetic bearihg? (e) grid besring?
What is:=- (a) a contour line? (b) contour interval? (e) hatchuring?
What are the advantages of a closed traverse over an unclosed traverse
When identifyins the position of a Ground Control Station on air
photots, in the field, why is it usually advisable to select Pholo

Reference Points rather than prick through the actual station site?

What is laid down in the "Specifications for Ground Control Surveys!
as the allowable spread of arcs in a set of horizontal angles?

What is laid down in the same specifications for the numnber of sets
of horizoantzal snzlss to be observed?

Explain briefly, the relative merits of:-
éa) Third order levelling,
b) Trignometrical heighting?
(c¢) Barometric heighting?
How do you determine the approximate scale of an air photograph?

Why are map projections necessary?
lame the 2 projections mostly used by our field parties?

Yhat are Geographical Co-ordinates?
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The following dat% is supplied in diagrammatic formi-—

(a) Geozraph

cal Co~Ordinates and heigh
Mt Murchic

. sht of First Order staticn
on, 4lso true bearing to r

irst Order Station Comarto Hill,

L
(b) Dirsctions and distances to four other stalons on a second order
traverse,

The requirement is to calculate the seogzraphical co-Ordinates of these
four stations as would be done in the field,

The proforaz, method and tables reguired are from Specifications for
Ground Control Surveys"

TINE

Tine allowed:=-
(a) Using natural tablies and a calculating machine,
24 hours plus 10 minutes for reading the paper.

(b) Using Chagbers and Shortredes Log tables,
3 hours plus 10 minutes for reading the paper,



EXTRACTS FROM FIRLD BCOKS REGQUIRED TO COMPUTE LAT, & LONG.
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Distances have been corrected for slope, therefore they are
plane distances at station level,
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This i1s to keep tensicn against the spring, and so prevent
"backlash" if the thread is vorn,

«the tellurcmater must cycle four tines,

vhen observing azimuth on 3i antis, ab]
:or“cctioq for mis—levelnent can be ¢ 1cu1at“d if th; bl"uxd is

- rea ‘““ful]/.

ultﬂ che sun beating down on bolh instrument and tripod duriag
Sun observaticns, it is neot possible read the Lubble accurately
enougi to werk out any correction, In 2ay case, the accuracy of

the wsuan observations does not warrant minor correctiions,
13 »illibars,
Set up the level nicdway betwenn 2 pegs which are about 100 rotras

apart, Stand a staff on each pez, in turn, read staff and.calculate
the difference helght of tn° MO PCES,

Move the level close to 7 pez, and repedt. If the two difference

heights so obtained, do not agree the level is out of adjustment,

By sétting the split-hand stowwatch to within & few seconds of
standard time and recording the exact difference to 0,10 seconds
(using WiV, WaVH? or VG radic time signals), the split-hand
stopwatch becomes both chronometer and stop-watch,
An ordingry pocket watch, which has been syncronised with ths
stopwatch, is read to the nearest second, by the booker, This
checks for -ross error, both the minute and second called out
by the observer,

Stars have co~\"d1n3teu, the came as positicns on the earth,
RIGHT ACOEZKOICYN is the co-Ordinate which gives the Bast-iest
position of the star, (Similar to Lonzitrde for a point on the
earths surface,) Rizht Ascension is measured gastward, in Houre,
Minutes, and Seconds from an imaginary point called the First

Point of Aries.

MRA2 Tezlluromstere read transit tinmes in milli-microsecondc.up to
99; 999.99. mllll—mlCTOuVCOQdS As *the transit time is the cut and
back time, the cne way time for the abeve would bz zprroxin
50,000 milli-microssconds(about ,O 0COft or 10 miles or 1

This means thal for measurements scaled from the map which
greater than the dbove, only th t nurt of the maagurement b
a transit time of 1C0,00uﬂllll-"lcroseconab shows on thes te
as the instrument does noi recordé the sixth fizure nouinatin;
correct h undred thousanz, Tqua if the scaled distance lies o
10 & 20 milss (15 & 30Km)the transit time will lay. between

=D o

and 200,000 milli-nm CfOS?bQHGS, i. e. 180,000 mn's is addsd, and if
the scaled distance is between 20 % 30 miles(30 & 45 Km) the transit
bet G

tween 200,00C mm's and 3C0,000 mn's, 1l.e, 200,CC0
ma's is added, and so on, :

Collimation. <hen readinz either horizontal or vertical angles with
the thecodolite, the difference, if azny, between FL and I
obgarvations is called collix ati:a. -
Parrallax, This is the apparent movemesnt of the cistant target in
relaticn to the crosswires, when the target is viewed through the

telescope,
The alidace tubtle ends are viewed tﬁrou*h a prism, ‘'hen the ends

are trouzht into co-inciiczce tus bub io 1wz, as itz veriinal
eircle is altached to Ths oabtle "*JuS“i“i serey thz act o brliocing
the encs of the bubble ialo coincidence ameans that, in e;f& ct, T2
levelled bubble is the Reference Chject fer the Vertlﬂ 1 inzle
redd, To elininate any slight "wancderins" of the i ubolb or i

spots in its grinding, the bubble Is relevellsd ecch time

jnstrument is pointed, just proir to rsading the scale,
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_ . Is the angle betwzen true north and any point, fron
any given posit

*
Masnetic b n~, Is the angle betueen magnetic north end any poini,
frem eny given pogition,
Grid bonrinc, Is the angle beiween grid north and any point, irca
i 08iti

he guality of the work, and will

A cloged traverse tends to p
an Ml*o 't eXBCulV corpensatinv N .

dicclose any errors except
An ufclosec traverse is al
measuring errors.,

a Station Mark will not bz on an exactly identifiable
point on ths o and the only way of pricking it through would be
by proportiona 31 estination of dlctances from other identifiable
points in the vicirnity,

It is thercfore _uch more accurate prick througn at lzast oas of
tneuu:§3231f aif make a commection by bearing and distance Irea

the station HMa

In most cases thg
rho

[$4]
cﬁ’ (.)

(b

o
.. -

Range within each set chall not excged 10 seconds of are.,

s

Minimun 4 scte{cf 6 arcs) of horizental angles.

Third Order The most zccurate of the three mathols

mentioned, ba usz2d in preference to Trlsnometri 2l and
Barometric <here possible, Unless a Bench iark is within
5 miles ¢f o be levalled, the time re qulrcd will make
third orde r un-cconcnic,
Triznometr 1@?.This tern now really wmeans reading
Simulianscl 1 Vertical Angles alens lines which have “een naa.
sured by e stance measuring equipnent such as the Telluromei:
and Calﬂu1u cference height frem this data, Cver raascnable
distances, ceay under 30 Xm, and rsading 2 separite sets of zangles
about 2 hours apart, 2 difference heignts within a metre should
be obtaired, _
Baromnetric Heishtirs, This is the least accurate o? the threa
methods, The minizun requiredents are a sat or readings taken hourly
at both the btase stzticn and the distant point,over & whole cay,

3
Readings on two adys are tc be preferred, Good resulis dspend on
stable weather conditions, Barcmetric heighting technigquzs sre

. usually confined to remote areas where no cother method is econonic,

and guite gocd results can be achieved if proper care is taken with

all the details,

Scale = Focal lenzth of Camera Lens, .
Height of Camera abcve zround,

(+

As the Earth is a sphere, a "projecticn" is necessary to represen
an area of its surfacs, when it is crawn to ocale, on paper,
The two most used p”OJe"thQc in our field work are:-

ICAQ Serios, Lambert Conical Projection,
1:250,000 and 1:1C0,C00 Series, Transverse Mercatcer Projecticn,

Geographical Co-ordinates are the Latitude and Longitude of =
positiocn on the earths surface,
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Figure of the Earth usedt., Back Azimuth at A

Field Bookst.n, Cbs, Angle at &

COMPULEEQA DY Levreeenromerreaeecesrecesseesecessmesssseneeasrersseessessenes Fwd, Azimuth at A

Datet... et Lat of A

To Find First Approximate llid-Latitude Long of & Mo T et .:‘""
Approximate Distance =.i:h..Milet- ¢ | Mean Altitude A & B Hll-h ...............
Yalve fxon fable fox Frd tuipwth 4 = wbboo | Dist A b0 Bl ZLIZET
Correction =.mw.iv...X tides _ ' Sea Level Corn'n K 999 0Lt
Approximate Mid-Iatitude = WM Tist S St 7943

5 FE A i T N
K.(from Table) | 0019 £5 L. LOYL ETD e
Sin (Azimuth at A) , O-151 6924

Diff in Azimuth ()= t53:C80

% of (1) + 16750

Fwd, Az, at A

Mid Az, (Zm)

S

Cos Zm

_ 1

p Sin 1"

Diff in Latitude (2)= =]&62 528

............................

Latitude of A

Latitude of B

Mean (M4 Latitude)
S
| Sin Zm
Sec (Mid lat)
—_—
v Sin 1"
Diff in Longitude (3)=. 324847 [T O SHEE L e
Longitude of A - 143> 22’ 20-@o
Iongitude of B 142 17 3584
Sin (Mid Lat) 0 517 7915
(Sin Mid Lat X (3)
(= Diff Azimuth (4)=.7-. 152668 1 .. o S X O 2
Azimuth A 1 180° 71 \§  33-¢5
Reverse Azimuth tv1 20 05°3F
From Plot:
(Latitude of B) e s *
(Longitude of B)
Sign Conventicn Z = 0°-90° 90°~180° 180°-270° 270°350°
Iat, is positive (1) & (4) - - + + )
2 - + + - )
3 + + - £
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R GAUSS MID TATITUIE FORMULAE Nalvrais
Figure of the Earth used:......., Back Azimuth at A [ 1F: Sl (%
Field BOOKS fuu comermcrmmrsmmesssssisrsssses . Obs, Angle at A B AT T
Computed byt S Fwd, Azimuth at A |..7&...55..035"
Date: Iat of A GRS SR e
To Find First Avmrorinate Mid-Tabitude Long of A LA
Approximete Distance =.... AT Mean Altitude A & Bl DI e
Value from Table for Fvd Azimuth A = 2007, 1 piot g 4o B 0L BRRY
Correction =22.f.x 5100 et "3'5 ) Sea Level Corr'n £ 997 9603
Approximate Mid-Latitude =.20... 53,19 List § |50 o354 f
5 50 03041
XK (from Table) | 0.LOL.2%3 90708 e
Sin (Azimuth at A) | 0974 0458 | 941- 988
Diff in Azimuth (1)=.T..241.258
3 of (1) — ATO DA i BODD e
Fwd, Az, at 4 76 55 0356
Mid Az, (Zm) 76 47 1257
S . o B0 030 A
Cos Zm . ©:228.5747,.. 1 A28 580
—_— ' '
p Sin 1" 0 - 032 4710
Diff in Latitude (2)= — 371:228 | -.. ... . .©¢& TRELT A
Latitude o4 | 20 ST 9:.02
Latitude of B ‘ 20 50 NS
Mean (Mid Latitude) : 30 54 Y
3 | 50,030 A
Sin Zm 0913 S25% | 48 05048 <
Sec (Mid Lat) Q0165 ax1l | 56 763 234 B}
1 . - 032 3107
C | v
Diff in Longitude (3)=..:'57..‘.§3>.§r.1.9.§’.° ....... 30 S AT U
Longitude of A ’ 14-3 (7 3584
Longitude of B I 143 ﬁ_,_‘_i_i?___m__09_9_0
sin (Mid Lat)  oeEI3 fo9+ |
gsm Mid Lat X (3) .
= Diff Azimuth (4)=.=.241:83% | - O 1o =1 I
Azimuth & % 1e0° 25¢ 55 0254
Reverse Azimuth - l_ 256 39 2! éé‘!
From Plot:
. ' (Latitude of B) e ettt e
' (Longitude of B) |
Sien Convention Z = 0°-90° 90°-~180° 180°-270° 270%-350°
Lat, is positive (1) & (4) - ‘i\, - + + |
' 2 e + ' + -
3 A + - -
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LATTTULS TONGLTUDT 41D REVERSE AZIMUTH
GAUSS MID TATTIUIR FORULAT
; N2 LGowas e
Figure of the Earth usedt Back Azimuth at A [ 255 T2 20705
Field Bookstoseressesn, Obs, 4Angle at A
Computed DY e O, Fwd, Azimuth at A [LO.A 21 20ED
R 2 T Lat of A w2 QBB EE,
To Find Tirst ioyoxinate Md-Tetitude Long of A L S ORI A it
Approximate Distance =...... iTes Vean Altitude A & B ... Zilm
Value from Table for li*id A“’”uth A =023 | Dist A toB | 34 SR
Correction =.2 0..x <o Miles . + D78 Sea Tevel Corr'n 930 amay ||
Approximate Mid-Latitude =.... 2 P'Ji'is ....... Tist S R AN
S .
K (from Table)
— | sin (Azimuth et A) 976 8566 52336
Diff in Azimuth (1)=... 052335
% of (1) — BRLES e O 28T e
Fwd, Az, at A VO 2.1 387
Mid Az, (Zm) | 02 \& 0540
S ' BT X k% N rereemt bt st eeseeaeeeeees oo
Cos Zm 02N 4TS L 7322009700
p_'s’?l}f‘?ﬁ 0032 431} 2-38:370
Diff in lLatitude (2)= , 233:370 | - *..03....8%:300.
Latitude of A et O AT ook SN IO
Latitude of B 20 £+ 5706
Mean (Mid Iatitude) 30 Sa.  &res
S T X LN L S N
Sin Zm g I ABTER D57 ]
Sec (Mid Iat) 1168 263 32 226093
1 e 00322 3A\01
v Sin 1"
Diff in Longitude (3)=.4.)%12:975 | SRS WL\ e 3 N,
Longitude of A 1473 4.2 Q9.3
Longitude of B tebd SN 20 8%
‘Sin (Mid Lat) 6 513 8823
(Sin Mid Lat X (3)
(= Diff Azimuth (4)=.7.635%: 370 LA S S R 1)
Azimuth & * 1e0° 222 21 3-27
Reverse Azimuth ’:::}j MRS 3 ¢
From Plot: |
(Latitude of B) | b o]
(Longitude of B)
Sign Convention Z = 0°-90° 90°-160° 180°-270° 279°-350°
Lat, is positive (1) & (4) - ;‘{- ’ + +
(2§ - Py + -
(3 + g/ - -
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) - LATITUIR LONGITUDE AND RUVERSE AZTIUYH

GAUSS MID IATITUIR FOIT.ULAR

Figure of the Barth usedt... Back Azimuth at A
Field BookSt.... eeeseeereseeeseseseeeeseeemsessessesesssessrnees Obs, Angle at A

Computed byl Fwd, Azimuth at A

DAt teererrereerinernnes rerereessemmsenees Lat of A

To Find First Apoproximate Mid-Latitude Long of &
Approxinate Distence =..J.:Mles Yean Altitude A & B honr df I
Value from Table for F‘”;i Aeimath A = . Dist & t6 B | F.. 28T
Correction =...mm.X ';.O Hites - ‘ Sea Level Corr'n 037 BTG
Approximate Mid-Latitude =. 3055 . Dist S ' e 322017
S S
K (from Table) AR IR2A
Sin (Azimuth at A)
Diff in Azimuth (1)=....lhi8:247
% of (1) - L L S UL S-S kY001 O
Fwd, Az, at A : 90 09 ©04-38
Mid Az, (Zm) g9 EL O E1 T8

S rE T2 O S i
Cos Zm 0-Q80 9137 I R
e ! L S
D Sin 17 0032 47109
Diff in Latitude (2)= *od:244 | + 022 |
Latitude of A | T L O ek S.;.’...f.“.? ........
Latitude of B 20 54 ss20l
Meen (Mid Latitude) 20 G4 fal]
S ’ .-y '
Sin Zm
Sec (Mid Tat)

, . -
1 v Sin 1M

Diff in Longitude (3)=.1 2380813 |+ ....t? EAAN
Longitude of A ' RS o) ?.C -2
Longitude of B 12t 56 s3]
Sin (Mid Lat) | 'S Rt |

(Sin Mid Lat X (3)

(= Diff Azimuth (4)=.7.J4&5:24 NI 3 o2  O
Azimuth A+ 1e0° » 270 o0 o124
Reverse Azimuth : 250 a4 e
From Plot: - - B

(Latitude of B) e basssssissesssssssssssssssssmnsesssesessees oo
(Longitude of B)

Sign Convention 7 = 0%-90°  90°-180° 180°-270° 270°-360°

Lat, is positive (1) & (4) - can + +

2 - -
EB + | + i :
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TATITUTE TONGITUDE AND REVERSE AZTIUTH

GAUSS MID LATITULR FORIULAR

Figure of the Earth used@t. Back Azimuth at A
Fi1e1Q BOOKS  wmmmiricceceeoesreeoesssoseseeseoeeeoeosooeoesoo Obs, Angle at A
Computed byt s sttt ra st s senans Fwd, Azimuth at A
DBEE Leorererrrissmss i scscsrncns s s essmes e Iat of &
To Find First Approximate Mid-Latitude Long of A
- v

. s PO bt .{-;f S

Approximate Distence =...iiin.Mite Mean Altitude A & B ... 2380

Value from Table Ffor Fwd Azimuth 4 = %27

L hzimuth 4 = DL Dist A to BGUhY| 42 71d 397G
Correction =.22L5 x _%}2115_9_5 = 14 Sea Level Corr'n By narn,
Approximate Mid-Iatitede =3t M. Dist S gyt 20 AR
S LSS 21 SO SR
K (from Table) ClEaRo s BN IS
Sin (Azimuth at A) . 2 - 183 37527
Diff in Azimuth (1)=.%. 13446 2148 Roav
% of (1) A TR O e 2B e
Fwd, Az, at A 351 \8 32:68
Mid Az, (Zm) ' 251 2 5% ob
s | 414 2 S N
Cos Zm | L gog geoy Lo
1 , B A16%
D Sin 1" 3 220 iad
Diff in Latitude (2)= - 1652.92 | - X3
Latitude of A S A R S
Latitude of B - 20 o ‘C‘,E.i
Meen (fid Iatitude) 3 i 0135
s S A 1 - S R
sinZm | 21251376 ettt e
Sec (Mid Lat) | AL SR N .
1 ' 8- 503 3327
v 5in 1" 2 4542 5933
| DLff in Longitude (3)=.m 224345 | S ] e
Longitude of A 14-3 2.2 3049
Langitude of B l |-+3 7 50|
Sin (344 Tat) L9 7t wea |
(Sin M54 Iat X (3) . 243 5333
(= Diff Azimuth (4)=.t 526G | 2183 0415
Azimuth A ¥ 180° o2’ w7 17
Reverse Azimuth '..,L;” ij?,, -
From Plot: - o
(Latitude of ) T S ]
(Longitude of B)
S SO ]
Sign Convention Z = 0°-90° 50°-180° 180°-270° 270°-350° 4
lat, is positive (;g & (4) - - + Y/+I\

5 + ! \..}
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ATITULE FORMULAR

Figure of the Barth usedt ., Back Azimuth at A
Pl BOOK S e ersessseesemsseseseseses s e Obs, Angle.at A
Computed Dyt mmiresssermcesmcseesesssssesssssens Fwd, Azimuth at A
DL Luorreerrereeressneesscsssssessssssmsesss oo ssesesesessensasseesssaesmeesens Lat of A
To Find First Aporoxirate Mid-Latitude Long of A
Approximate Distence =...... MiTes Vean Altitude A & B
Value from Table for E:x:fd ;‘\;zmuth A=gol. Dist A to B 50 o237
Correction =.08:7.x 50 Miles . -~2.5 Sea Tevel Corn'y
Approximate Mid-Tatitude =.. 2005340 | Dist S 15
s A G93 . B > SN N
K (from Table) AR ST 2102 S RN - S
Sin (Azimuth at A) 9988 5794
Diff in Azimuth (1)=.7=.241:29 2. 574  CGAER
3 of (1) - AHCO O e FL02 e
Fvwd, Az, at A 7€ ) C3- 7
Mid Az, (Zm) A N 3
s DOk B O S0 - SO ]
Cos Zm | ERRCEEY N S N
1 SRR 406
D Sin 1" 2569 7584
Diff in latitude (2)= 77 37(:322 |.. <IN N SRS
Latitude of A W N 0=l .....
Latitude of B 30 To 5369 |
Mean (1Ha ILatitude) 30 4 0435
s . 480 AR
Sin Zm L2988 LT R
Sec (MHd Lat) S SRS SO i1 S SO
1 &- 502 224Gl
v Sin 1" o 3263 4131
Diff in Lengitude (3)=.7+.1831:058 4 .39 LT T
Longitude of A 143 17 RE. D4
Longitude of B L4343 09:90 |
Sin (Mid Let) 9- 710 =33 |
gsm 14 Tat X (3) A2 AL :
= Diff Azinmuth (4)=.=. 841 %2 | TR b5 =S FO S,
Azimath 4 * 180° SISTAre0 | o eg e easmh
Reverse Azimuth 256 20 256
From Plot:
S (Tatitude of B) e b e j
(Longitude of B)
Sign Conventi‘n . 2 = {0°%-90°  90°-180°  180°%-270° 270°-360°
Lat, is positive (1) & (4) 5' - ;‘ - + +
(2§ -/ + + -
(3 + + - -
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Diff in Latitude (2)= +239:370 | .. .. 0%..58:37
Latitude of A et D I
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From Plot:
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'Sign Conventicn Z = 0°-90° 90°-180° 180°-270° 270°-360°
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Computed by;: .................................................................... Fwd, Azimuth at A
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Long of A

Approximate Distance = Miles

. Mean Altitude A & B
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