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DIPLOMA EXAMINATION IN ENGINEERING/TECHNOLOGY/ 

MANAGEMENT/COMMERCIAL PRACTICE - OCTOBER, 2019 

SURVEYING _ II 

PART – A 

1. TRANSITING: 

   It is the operation of turning the telescope about the horizontal axis in vertical 
plane through 180° This operation is also called as reversing or plunging 

 2.CLOSING ERROR 

   While plotting a closed traverse, the end point coincides exactly with the starting 
point provided that work is correct. Also in a closed traverse, the algebraic sum of 
the latitudes- (the sum of  northings-the sum of southings) should equal zero, and 
the algebraic sum of the departures (the sum of eastin g’s – the sum of wettings) 
should equal zero. 

But due to errors in the field measurements of angles and distances, the traverse if 
plotted according to the field measurements will not close on the starting point. 

3. The Stadia System 

Fixed Hair Method 

Movable Hair Method, or Sub tense Method 

The Tangential System 

Measurements by means of Special Instruments 

4. A simple curve consist of a single arc connecting two straights or tangents. 
simple curve is normally represented by the length of its radius or by the degree of 
curve. 

   5. Electronic distance measurement (EDM) is a method of determining the length 
between two points using electromagnetic waves. EDM is commonly carried out 
with digital instruments called theodolites 

PART - B 

1 A) Swinging the Telescope :  
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It is the process of turning the telescope about the vertical axis in a horizontal plane. 
The swing is called right swin1!; when the telescope is turned clockwise from the 
previous position. The swing is called left swing when the telescope 

B) Face Left Condition : 

 If the vertical circle is on the left side of the observer, the theodolites is in the face 
left condition. Normally, the face left condition is used in practice. The face left 
condition is, therefore, also known as the normal condition. The telescope is in the 
normal position. It is also called the direct condition  

C) Horizontal Axis : 

 It is the line passing through journals which fit into the bearings at the top of the 
standards. The telescope is turned about the horizontal axis when measuring vertical 
angles. The horizontal axis is also known as the trunnion axis, elevation axis or 
transverse axis. 

2   Theodolites uses for many purposes, but mainly it is used for measuring angles, 
scaling points of constructional works. For example, to determine highway points, 
huge buildings’ escalating edges theodolites are used. Depending on the job nature 
and the accuracy required, theodolites produces more curved readings, using 
paradoxical faces and swings or different positions for perfect measuring survey. 

Followings are the major uses of theodolites:  

Measuring horizontal and vertical angles 

Locating points on a line 

Finding the difference in the level 

Prolonging survey lines 

Ranging curves 

Setting out grades 

Tachometric surveying 

The theodolites helps us a good within the engineering field. This instrument plays a 
major role in measurement horizontal angles, vertical angles, bearing, etc. To use 
theodolites, it is necessary to know about theodolites parts, types of theodolites, and 
for what it is used wisely in the field. 
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3  Consecutive coordinates of a station is designated by its departure and latitude 
from its previous station as origin. Departure of a traverse side is defined as its 
component perpendicular to the reference meridian and the component of the 
traverse side along or parallel to the reference meridian is known as latitude. Thus, 
if l and are the length and azimuth of a traverse side, then departure and latitude of 
the side are given by l sin and l cosine  respectively. The algebraic sign of the 
departure and latitude of a traverse side depends on its azimuth value thus on the 
sign of the trigonometric parameters associated with these 

Consecutive coordinates are those in which the latitude and departures of a point 
life calculated with reference to the point. These coordinates may be positive or 
negative on the quadrant on which, it falls Independent coordinates are those in 
which the latitude departures of a point are calculated with respect to origin. The 
origin may be a survey station or a point outside the traverse 

4 STEPS INVOLVED IN GALES TRAVERSE TABLE  

1. Adjust the interior angles to satisfy the geometrical conditions,  that is sum of 
interior angles to be equal to (2N-4) right angles and exterior angles (2N+4) right 
angles. 

In the case of a compass traverse, the bearings are adjusted for a local attraction 

2 Starting with observed bearings of one line, calculate the bearings of all other 
lines. Reduce all bearings to the quadrant system. 

3. Calculate the consecutive co-ordinates ( that is latitudes and departures) 

 

4. Calculate the ∑L and ∑D. 

5 Apply necessary corrections to the latitudes and departures of the lines so that 
∑L=0 and ∑D=0. The corrections may be applied either by transit rule or by 
compass rule depending upon the type of traverse. 

6. Using the corrected consecutive coordinates, calculate the independent 
coordinates to the points so that they are all positive, the whole of the traverse thus 
lying in the northeast quadrant. 

Hope you understand the procedure and steps used in gales traverse table. 

 

5 DERIVATION OF FNDAMENTAL DISTANCE FORMULA  
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  By the laws of optics, the images of readings at A and B of the staff will appear 
along the stadia hairs at a and b respectively. Let the staff interval i.e., the difference 
between the readings at A and B be designated by s. Similar triangle between the 
object and image will form with vertex at the focus of the objective lens (F). Let the 
ho rizontal distance of the staff from F be d. Then, from the similar Ds ABF and a' 
b' F, 4 as a' b' = ab = i. The ratio (f / i) is a constant or a particular instrument and is 
known as stadia interval factor, also instrument constant. It is denoted by K and thus 

 

 d = K.s --------------------- Equation  

 

 The horizontal distance (D) between the center of the instrument and the station 
point (Q) at which the staff is held is d + f + c. If C is substituted for (f + c), then the 
horizontal distance D from the center of the instrument to the staff is given by the 
equation  

 

D = Ks + C ---------------------- Equation  

 

 The distance C is called the stadia constant. Equation is known as the stadia 
equation for a line of sight perpendicular to the staff intercept 

 

6 

Simple Curve :  
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The curve which is a having a single arc of a circle connecting the two straights is 
called as simple curve, 

 

Compound Curve: 

 

 

A curve which consists of two or more arcs of different circles with different radii 
having different centres lying on the same side of the common tangent and which 
bends in the same direction is known as a compound curve 

 

7       APPLICATIONS OF REMOTE SENSING 

                 remote sensing is the process of detecting and monitoring the physical 
characteristics of an area by measuring its reflected and emitted radiation at a 
distance (typically from satellite or aircraft). Special cameras collect remotely 
sensed images, which help researchers "sense" things about the Earth. Some 
examples are: 
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Cameras on satellites and airplanes take images of large areas on the Earth's surface, 
allowing us to see much more than we can see when standing on the ground. 

Sonar systems on ships can be used to create images of the ocean floor without 
needing to travel to the bottom of the ocean. 

Cameras on satellites can be used to make images of temperature changes in the 
oceans. 

Some specific uses of remotely sensed images of the Earth include: 

Large forest fires can be mapped from space, allowing rangers to see a much larger 
area than from the ground. 

Tracking clouds to help predict the weather or watching erupting volcanoes, and 
help watching for dust storms. 

Tracking the growth of a city and changes in farmland or forests over several years 
or decades. 

Discovery and mapping of the rugged topography of the ocean floor (e.g., huge 
mountain ranges, deep canyons, and the “magnetic striping” on the ocean floor). 

PART - C 

I11 (A)  

  TRANSIT THEODELITE 

Before going to the detailed study of a transit theodolites the following definitions 
should be clearly understood  

1. Centering : It is the process of setting up of the instrument axactly over the 
station mark. The plumb bob suspended from a small hook attached to the underside 
of the inner spindle is used for centering 

2. Vertical Axis : The vertical axis of the theodolites is the axis about which the 
instrument rotates in the horizontal plane. It is also known as the azimuth axis. It is 
the line passing through the centers of the inner spindle, the outer spindle and 
bearing in the tribrach. 

3. Horizontal Axis : It is also known as Trunion axis is the axis about which the 
telescope can be rotated in vertical plane. 
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4.  Transiting : It is the operation of turning the telescope about the horizontal axis 
in vertical plane through 180°. This operation is also called as reversing or plunging 

 

5. Swinging the Telescope : It is the process of turning the telescope about the 
vertical axis in a horizontal plane. The swing is called right swing when the 
telescope is turned clock wise from the previous position. The swing is called left 
swing when the telescope is turned counter clock wise direction 

6. Line of Collimation : It is an Imaginary line passing through the intersection of 
the cross hairs of the diaphragm and the optical centre of the objective 

 7. Axis of Altitude Level Tube: It is the straight line tangential to the longitudinal 
curve of the plate level tube at its centre: The axis of plate level is horizontal when 
the bubble is centered 

 8. Face Left Observation : If the vertical circle is on the left side of the observer the 
theodolites is in the face left condition. 

This is also called Telescope in normal position 

9. Face Right Observation : If the vertical circle is on the right side of the observer 
the theodolites is in the lace right condition- It is also called reverse condition.  

10. Changing the Face : It is the operation of bringing the telescope from the face 
left condition to the face tight condition and vice versa. 

 

III(B) 

TEMPORARY ADJUSTMENTS OF A TRANSIT THEODOLITE:  

Temporary adjustments are the adjustments which are required to be made at each 
setting of the instrument before taking  observations. There are also known as 
station adjustments The following are the temporary adjustments 

1 Setting up 

2 Centering  

3 Leveling up 

4. Focussing the eye piece 
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5. Focuaning the objective 1.6.1 Setting up of the Theodolites : 

Place the tripod over the station The legs of the tripod should be spread so that they 
make an angle of about 60' with the horizontal.  The shoes of the legs should be 
pushed in to ground by applying a force parallel to legs Take out the instrument 
from the box Lift the instrument from the base and screw it firmly on the IPod head 
after removing the cap provided on the tripod head The height of the tripod is to be 
adjusted so that the telescope is at a convenient height 

For centering purposes suspend a plumb bob from the hook beneath the inner 
spindle. The plumb bob should be kept approximately over the station mark The 
plumb bob can be adjusted so that it is just above the station mark 

Centering 

Centering is done to place the vertical axis exactly over the station mark 
Approximate centering is done by tripod legs. The tripod legs are moved gradually 
or circumferentially for centering When the legs are moved radically the plumb bob 
is shifted in the direction of the movement of the leg without seriously affecting the 
leveling of the instrument When the legs are moved radically or circumferentially 
the plumb bob does not sweat much, but the leveling talented Centre the instrument 
as closely as possible on the station mark 

The act centering a done by means of the shifting head or the centering device The 
shifting bead I loosened and the upper plate of silting head is slid over the lower ore 
until the plumb bob Exactly over the station mark Then the screw clamping after the 
exact centering 

The instrument should be approximately leveled after the hen done This to be done 
with reference to a all circular bubble provided on the beach 

 Leveling Up 

After setting up of the instrument, accurate leveling is done by the plate bubble and 
the three foots The plate Hubble is made parallel to a pair of foot screws and its 
bubble is brought in the centre by means of these two foot screws, which are based 
the both in wards or both outwards by the same amounts lid is to be noted that the 
bubble always moves in the direction of movement of the left thumb The plate 
bubble is then tumid through 90 to that it lies over the third foot screw Then by 
rotating third foot sore the bubble is brought in the centre Then the plate bubble is 
brought to its original position and the bubble is again centered by two foot This 
process is repeated till the bubble remains in the centre in the original and right 
angled position Now the bubble should remain in the centre in any position, 
otherwise it needs permanent adjustment. 
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 Focusing of the Eye Piece: 

The one piece is focused to make the crosshairs distinct and dear For this Telescope 
is pointed towards the sky or white paper in placed in front of the objective. Then 
the eyepiece moved in or out by rotating it gradually until two cross hand appear 
quite sharp and clear The eye place adjustment depends on the via the olmerver The 
piece once loused need not be disturbed if the same observer using it 

 Focusing the Objective: 

The objective is focused to bring the image of the object in the plane of cross has 

The following procedure is adopted 

 1. The telescope is directed towards the object 

2 The focusing screw I tuned until the image of the object appears clear and sharp 
When the focusing has been done there should not be any parallax  

There should not any apparent movement of the image of the object relative to the 
cross hairs when the observer moves his eye from one side to the other or from top 
to bottom 

 

IV(A) 

    MEASURING HORIZONTAL ANGLE  BY REPETITION METHOD 

 The theodolites is mounted on the tripod stand. 

The theodolites is centered over an arbitrarily selected station P from where the 
given stations can be sighted without any obstruction and the instrument is leveled 
using the foot screws and the plate bubble is brought to the centre of the run. 

The theodolites is set on the face right mode on the venire A  and the horizontal 
circle is initially set at 0°00’00” and the station A is sighted . 

The upper clamp screw is unclamped and the theodolites is swung to the right and 
the station B is sighted and the central vertical cross hair is made to bisect this 
station and the horizontal angles on both the venire A and B are observed. 

The measurement of horizontal angle between the stations A and B is repeated for 
the desired number of repetitions and the cumulative horizontal angle observed in 
the last repetition is recorded. 
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The theodolites is then set on the face left mode and the venire A on the horizontal 
circle is initially set at 180°00’00” and the station B is sighted. 

The upper clamp screw is unclamped and the theodolites is swung to the left and the 
station A is sighted and the central vertical cross hair is made to bisect this station 
and the horizontal angles on both the venire A and B are observed. 

The measurement of horizontal angle between the station A and B is repeated for 
the same number of repetitions as earlier and the cumulative horizontal angle 
observed in the last repetition is recorded. 

The observations are recorded in the field book. 

The mean values of the horizontal angles on venire A and B are computed for every 
sighting. 

The actual horizontal angle between the given stations is determined by dividing the 
cumulative horizontal angle by number of repetitions. 

The average of the two actual horizontal angles observed on each for the two initial 
settings of venire A is determined as the result. 

IV (B)  

 Adjustment of Plate Level : 

Set up the instrument on a firm and level ground and  

1. level it 

2. Loosen the clamps of both the plates and turn the instrument in the horizontal 
plane until the plate level tube is parallel to the pair of foot screws. Bring th bubble 
to the centre of its run by these screws running both screws either in or out as done 
in temporary adjustments 

3 Rotate the telescope about the vertical axis until the plate level tube is right angle 
to the original position Bring the bubble to the centre of its run by means of a third 
foot screws 

4 Now turn back to its original position and bring the bubble to centre of its run by 
two foot screws. 

5 Repeat the above steps if necessary until the bubble remains control in both the 
positions 
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6 Keep the bubble in centre when the plate bubble is parallel to foot screws. 

Now turn the instrument about its vertical axis through 180° in the horizontal plane. 
So that the bubble is parallel to its original position but the ends are reversed. the 
bubble remains control the instrument is in adjustment It not adjust it as under 

Adjustment Correct half the error of the bubble by means Thai pair of foot screws. 
Remaining half of the error adjust it by means captain headed screws litter at one 
and of the palate level tube Repeat the above procedure if necessary until the bubble 
remains central for all positions of the instrument as it revolved through 360 about 
the vertical axis Thus the vertical axis of the instrument is made truly vertical 
Adjustment of the Cross Hairs of the Diaphragm : 

The cross hair of the diaphragm should be adjusted to ensure the vertical cross hair 
is truly vertical and the horizontal cross hair s truly horizontal 

For checking the adjustment point the telescope to some well defined object say a 
ranging rod. Bring the top of the vertical cross hair on the object using the upper 
tangent screw By means of a vertical tangent screw lower the telescope until the 
object appears at the bottom of the vertical cross hair if the Image remains on the 
vertical cross hair through out its travel the instruments is in adjustment. If the 
image departs from the vertical cross hair, adjustment is to be done 

Adjustment By Loosening the diaphragm screws and adjusting the screw to the 
required direction, cross hair adjustment can be done. Check up again and adjust 
until the image remains exactly on the vertical cross hair when the telescope is 
lowered 

 
V (A)  

 DEFLECTION ANGLE BY TRAVERSING 

   I n this method of traverse surveying, successive stations are occupied and 
deflection angles are measured by a transit or theodolites. At each station, a 
backsight is taken to the previous station with venire A set at zero. The telescope is 
then reversed by plunging it. A foresight to the next station is then taken by turning 
the instrument about the vertical axis on its upper motion, and the deflection angle 
is observed. The angle is recorded as right R or left L, according to whether the 
upper motion is turned clockwise or counter clockwise. Usually, deflection angles 
are observed twice, once with the telescope in face left and the other in face right 
condition. Immediately after completion of traverse observation, an arithmetical 
check on the angular error of closure should be performed to detect any blunder or 
excessively large error in angular measurement. 
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To check the angular closure, azimuths are calculated from previously known 
azimuth of a line. The unknown azimuth of a line is computed by adding the right 
deflection angle and subtracting the left deflection angle with the forward azimuth 
of the previous line. Thus, 

W.C.B. of a traverse line = Forward W.C.B. of the preceding line ± deflection 
angle. 

360° needs to be subtracted from computed W.C.B., if it is more than 360° and to 
be added, if the computed value is negative.  

The error of closure in a traverse observation can be determined by two ways. These 
are either based on the computed azimuth or on the observed deflection angles. 

In the azimuth adjustment method, the computed azimuth of the closing line is 
compared with its previously observed value. If both the values agrees each other, 
there is no error of closure otherwise it exist. To remove the error, a correction 
equal in magnitude but opposite in nature to the error of closure is to be distributed 
among the observed deflection angles. 

In the deflection angle adjustment method, the algebraic sum of the deflection 
angles is being computed taking the right deflection angles as positive and left 
deflection angles as negative. The general relation to compute the error of closure 
by this method is as follows: 

Forward azimuth of the first side of traverse (at first station) + • R - • L = Forward 
azimuth of the last side of the traverse (at terminating station) + 360° ----  

where R is the sum of the right deflection angles and L is the sum of the left 
deflection angles. If the computed value differs from the previously observed 
values, an error of closure exists in the measurements of traverse. To find adjusted 
azimuth of the sides of the traverse, first the deflection angles get adjusted by 
applying correction equal to the amount of error of closure and then adjusted 
azimuths are computed. 

V(B)    PROBLEM  

 

Latitude of AB  = 194.1 x cos 85 50= + 15.228 

Departure of AB = 194.1 x sin 85 5= + 193,50 

Latitude of BC    = 201 1 x cos 15° == + 194 25 
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 Departure of BC 

                               = 201.5 x sin 15°== + 52.15 

Latitude of CD  = - 165.4 x cos 749 – 30= + 44.20 

 

Departure of CD = 1654 x sin 74° -30%=- 159.38 

 

Latitude of DE = -172.6 x cos 15° - 30= - 166.32 

  

Departure of DE    = -1726 X sin 15° - 30= - 46.13 

SUM OF DEPARTURE  = 193.50+ 52.15-159.38-46.13= 40.14 

LENGTH OF  EA  =  96.1386 M 

Tan angle = departure of EA  

                   Latitude of  EA 

-40.14 / -87.358 

= 0.4594  

ANGLE = 24 degree 40 minutes 

VI(A) 

Bowditch's Rule: 

This method is frequently used for adjusting a theodolites al traverse in which the 
angular measurements and the linear measurements are of comparable accuracy. 

Error in latitude of any line 

= Total error in latitude ey  * length of that line 

 

                                        perimeter of that traverse 
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As the sign of correction is always opposite to that of the error. 

Correction to the latitude of any line  length of that line 

= - e x perimeter of that traverse 

Error in departure of any line 

= Total error in departure e x  length of that line 

                                             Perimeter of that traverse 

Correction to the departure of any line 

 

= - e, x length of that line 

 perimeter of that traverse 

(b) Transit Rule : 

The transit rule is used to balance a traverse in which the angular measurements are 
more precise than the linear measurements. As in a theodolites traverse, angular 
measurements are generally precise but the linear measurements are not of the 
corresponding precision, the transit rule is quite suitable 

length of that line 

perimeter of that traverse 

Error in the latitude of any line 

 

= Total error in latitude x numerical value of latitude of that line 

                                          Arithmetic sum of all latitudes 

Error in the departure of any line 

= Total error in departure x numerical value of the departure of that 

                                            Arithmetic sum of all departures 

(c) Rule: 
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Correction to northing of any side 

1 / 2 = x Total error in latitude x Correction to southing of any side 

1/ 2 x Total error in latitude y  Correction to easting of any side 

1 / 2 x Total error in departure x Correction to westing of any side northing of that 
side  sum of northings 

 

Southing of that side  

sum of southings   1 /2 x Total error in departure x westing of that side sum of 
easting’s 

VI(B) 

   PROBLEM 

 

Line latitude departure Station X Y 

AB -157.2 154.8 A 100 200 
BC 210.5 52.5 B 254.8 42.8 
CD 175.4 -98.3 C 307.3 253.3 
DA -228.7 -109.0 D 209 428.7 
   A 100 200 

 

2A  =  100 * 42.8+ 254.8* 253.3 + 307.3 * 428.7+ 209*200-(200 * 254.8 + 42.8 
*307.3 + 253.3 * 209 + 428.7* 100 ) 

 = 82438.21  

THERE FORE AREA = 41219.105 SQUARE METER 

 

VII(A)  

  DERIVATION 
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This method of survey consists of using a level, theodolites or specially constructed 
tacheometer to make cross hair intercept readings on a leveling staff. As the angle 
subtended by the crosshairs is known, the distance can be calculated. 

 

 

 

 

 

There are two types of instruments used for stadia surveying. In the first type the 
distance between the two stadia hairs in the theodolites telescope is fixed. In the 
second type of equipment the distance between the stadia hairs is variable, being 
measured by means of a micrometer. The most common method used involves the 
fixed hair tacheometer, or theodolites.  

The notes below show the calculation of the distance (D) from the centre of the 
fixed hair tacheometer to a target. 

 

From the diagram, triangles AOB & aOb are similar 

OX 
= 

U 
= 

AB 
Ox V Ab 

Also if OF = f = focal length of object lens 

then 
1 

+ 
1 

= 
1 

               (lens equation)  
U V f 
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 By multiplying both sides by (Uf) 

U = 
U 

.f + f 
V 

       U = 
AB 

.f + f 
ab 

AB is obtained by subtracting the reading given on the staff by the lower stadia hair 
from the top one and is usually denoted by s (staff intercept), and ab the distance 
apart of the stadia lines is denoted by I. The value of I is constant and known for a 
particular instrument. 

U = 
F 

.s +f 
I 

The horizontal distance D from the vertical axis of the tacheometer to the staff is 
obtained by adding the small distance c between the object glass and the vertical 
axis to u. Therefore   

D = U+c  
= 

F 
.s + (f + c) 

I 

The reduction of this formula can be simplified considerably if the term f/I, the 
multiplying constant, is made some convenient figure, and the term (f + c), the 
additive constant, can be made to vanish. 

Values of f and I are selected such that f/I is made equal to 100. The value of (f+c) 
is made equal to zero by incorporating an additional convex lens called anallactic 
lens between the objective lens and the diaphragm.   

The above formula can be written as    D = Ks+C 

 

VII(B)  

 PROBLEM 

  the defection angle =  180-60 = 120 

Tangent distances = R tan deflection / 2 

500 tan 120/2 =  .32 * 600 =  192 m 
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The length of the curve = pi  R deflection  =   1046 

                                           180 

Chainage of the point = chainage of point of intersection – tangent length = 

 1150.5- 192 = 958.5 m 

Chainage of point of tangency =  chainage of point of commencement + length of 
curve = 

 958.5 + 1046 = 2004 .5  

Length of long chord = 2R sin deflection/2 

        2* 500* ½  = 500 m  

VIII(A) 

The tangential method of tacheometry is being used when stadia hairs are not 
present in the diaphragm of the instrument or when the staff is too far to read. 

In this method, the staff sighted is fitted with two big targets (or vanes) spaced at a 
fixed vertical distances. Vertical angles corresponding to the vanes, 
say q1 and q2 are measured. The horizontal distance, say D and vertical intercept, 
say V are computed from the values s (pre-defined / known) q1 and q2 . This method 
is less accurate than the stadia method. 

Depending on the nature of vertical angles  elevation or depression, three cases of 
tangential methods are  

V = D tan q1 

and V+s = D tan q2 

Thus, s = D ( tan q2 - tan q1 ) 

-------------------- Equation (24.1) 

-------------------- Equation (24.2 

V = D tan q1 
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and V-s = D tan q2 

Thus, s = D ( tan q1 - tan q2 ) 

-------------------- Equation (24.4) 

-------------------- Equation (24.5) 

herefore R.L. of Q = (R.L. of P + h) - V – r -------------------- Equation (24.6) 

where, h is the height of the instrument, r is the staff reading corresponding to lower 
vane. 

VIII(B) 
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+ 

IX (A) 
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IX (B)  

   main components of a GPS receiver  

- Antenna with pre-amplifier 

- RF section with signal identification and signal processing 

- Micro-processor for receiver control, data sampling and data processing 

- Precision oscillator 

- Power supply 

- User interface, command and display panel 

 

- Memory, data storage 
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Major components of a GPS receiver 

Antenna 

Sensitive antenna of the GPS receiver detects the electromagnetic wave signal 
transmitted by GPS satellites and converts the wave energy to electric current] 
amplifies the signal strength and sends them to receiver electronics. 

Several types of GPS antennas in use are mostly of following types 

Mono pole Helix Spiral helix Microstrip Choke ring:  

Mono pole Helix Spiral helix Microstrip Choke ring 

: Types of GPS Antenna 

- Mono pole or dipole 

- Quadrifilar helix (Volute) 

- Spiral helix 

- Microstrip (patch) 

- Choke ring 

X(A) 
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X (B)   Distomat 

 

     A Distomat is the most precise and modern EDM instrument Distomat is a 
registered trade name used by wild for their electronic distance measurement 
(EDM) instruments Two distomats are used one at each station one is called master 
distomat which sets the signal and the other is called 'remote distomat which 
receives monitors and reflects back the signal The distomat has an advantage over 
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the other E D M instruments In this instrument it searches the remote station with in 
2-3 s and because of the ulting axis it can be pointed like a theodolites telescope. It 
can measure distances from 20m to 150 km 

For communication loud speakers and microphones are arranged. The instrument 
measures the phase shift of each of the ive different modulation frequencies. These 
frequencies give scales of Im, 10m, 100m, 1000m, and 20.000 m. At the end of 
measuring process, the distance is displayed immediately with the millimetre as the 
last figure 

Wild Distomats: 

Wild Heerbrugg manufacture EDM equipment under the trade iame Dutomat 
having the following popular models. 

1. Distomat DI. (1000) 

2 Distomat DI, -5s 

3. Distomat, - 3000 

4 Distomat DIOR - 3002 

5 Tachymet TC-2000 

 Distomat D, - 1000: 

Wild Distomat D-1000 is a very small compact EDM The is particularly useful in 
building construction civil engineering construction, cadastral and detail survey 
particularly in populated area. It has a range of 500 m to single prism and 800 m to 
the prism ii can be fitted to all wild theodolites 

Distomat DI. - 5s: 

This distomat is a medium range infra red EDM controlled by a small powerful 
microprocessor. It is a multipurpose EDM The 2.5 km range to single prism covers 
all short range requirements h is ideal for medium range, control survey, traversing 
trigonometrical survey, triangulation and GPS network etc With its 5 km range ta- 
11 prisms it is ideal for medium range control survey This can be fitted to wild 
electronic theodolites 

 Distomats D, - 3000 and D, 3002 : 

This distomat is a long range infrared EDM in which infra red measuring beam is 
emitted from a laser diode The D, 3000 is a time pulsed EDM The displayed result 
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the mean of hundreds or even thousands of time outlet measurements. The pulse 
technology has the following important advantages 

1 Rapid measurement 

2 Long range 

3. High accuracy 

4. Measurement to moving targets 

D, 3000 can be mounted on a Theodolites for contin determination of the position of 
mobile equipment The D 3000 is also ideal all round EDM for con 

measurements in surveying and engineeringDistomat DIOR 3002 : 

The DIOR 3002 is a special version of the D, 3000 It is designed specifically for 
distance measurement without reflector However DIOR 3002, when used with 
reflections have a range of 4 km to 1 prism 5 km to 3 prisms and 6 km to 11 prisms 
7.2.5 Wild 'Tachymat' TC 2000 :This is fully integrated instrument. It combines in 
one Instrument the advantages of the T 2000 informatics Theodolites with the 
distance measuring capabilities of wild distomats For applications where distances 
and angles are always required, and Instrument with built in EDM is particularly 
useful. 
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