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MODULE 5

INSTRUMENTS

SECTION D

TACHEOMETERS

PART 1 - GENERAL,

INTRODUCTION

101. The instruments currently in use in the department are the Kern
DK-RT Mk 1 and the Kern DK-RT Mk 2 double' circle self-reducing tacheo-
meters.

102. A description of these instruments and accessories together with
operation, adjustment and calibration instructions are contained in Part 2,
and in the makers instruction manual.

CARE OF INSTRUMENTS

103. Careful treatment of instruments and accessories is necessary iji
order to ensure that they are kept in good working order. They should be
kept clean and free from humidity and dirt. When an instrument is dirty or
wet it should be rubbed down with a clean dry cloth. Oil, grease or paraffin
should not be used for cleaning.

104. After an instrument has been used in rain or in humid surroundings,
it should not be stored in the air- tight carrying case. The case should be
left open to allow the instrument to dry completely. After it is dry it is
advisable to rub it down with a clean dry cloth again.

105. The cleaning of the optical elements requires particular care as care-
lessness could lead to scratches on the lenses. Dust should be removed with
a dust brush. After the dust has been removed, and only then, the lenses
should be polished with a clean piece of chamois or woollen cloth which must
be free of oil. Oil and grease stains as well as fingerprints should be removed
from the lenses with a clean cloth moistened in ether.

106. It is important that the tripods and staves, particularly the scales,
are cleaned and dried off after use. The staff scale should be protected to
avoid scratching the face. Particular care will be taken when putting the
stadia rods together after use, since damage can easily be caused by sliding
the rods together. When a stadia rod is laid down in the field, it should be
placed on the ground with the scale surface uppermost.

107. Instruments will be transported in the carrying case provided.
They will never be moved between observing stations whilst clamped to the
tripod head.

108. The centring rod of tripod No 173 will be left undamped in transit to
avoid strain on the tripod head.



MAINTENANCE OF EQUIPMENT

Responsibility

109. The observer is responsible for keeping his equipment in good working
order. He will make a quick check of the equipment each day before observing.
Any loss or damage will be reported to the surveyor i/c section.

Equipment Log Book .

HO. A log book will be kept for each set of equipment. The first two pages
will contain a list of the main items of equipment which will be checked and
signed for when transferred to another observer. Any defect, damage or loss
will be recorded in the following left hand pages. Right hand pages will be left
blank for Works Officer entries on repair or periodic inspection. Entries by
the observer describing defect or damage need only be brief but they must be
explicit. If the cause of the defect is not understood or is difficult to describe,
test readings or a diagram illustrating the defect and stating numbered parts
as shown in the plates will be written in the log book to assist the instrument
mechanic; The log book and calibration book will be sent to HQ when the
equipment is forwarded for adjustment or repair.

Action on Defective Equipment

111. The following action will be taken when equipment is defective.

a. Where the defect or damage has made the equipment unusable,
the Regional Controller (RC) will make arrangements with HE Stores
to send the equipment to HQ.

b. Where the defect or damage is of a minor nature which does not
affect the accuracy of observation, but which should receive
attention in the near future, the RC will be informed of the details
by the Chief Surveyor (CS) who will give a date when it will be con-
venient to release the equipment for repairs. If there is any doubt
about using the equipment, the RC will telephone the Works Officer
and ask for advice. A date for repair, suitable to the RC and the
Works Officer, will be arranged.

c. Where the defect or damage is slight and can wait for a periodic
inspection, a suitable entry will be made in the log book by the
observer.

Replacement of Parts and Local Repair

112. Works Officer's approval must be obtained for removing or replacing
any part of the equipment other than the rod holder and diopter sight complete,
or the diopter and bracket. Otherwise the complete unit, ie the instrument,
tripod 173, tripod 175 or stadia rods and diopter sights will be sent to HQ
for replacement of parts or repair. The stadia rods will always be sent with
the instrument, and the rest of the equipment, will be sent with the instrument
if the equipment has not been examined by the Works Officer within the past
year. The request for an urgently needed spare part may be telephoned to
HE Stores. The request will be confirmed in writing.
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113. Minor repairs to the equipment may be carried out locally if considerec
more economical, but approval must first be obtained from the Works Officer.

Completion of Job Sheet (OS 63)

114. The surveyor i/c section will normally complete the job sheet, see
plafe714.' Any damage or loss caused by negligence will be reported by the CS
to the RC who will report and make his recommendation to ACTS.

Despatch of Equipment to HQ

115. The equipment or any part of the equipment will be consigned to
HE Stores. The surveyor i/c section will telephone HE Stores and inform
him how and when the equipment will be sent. This information will be given
at least a day before the despatch date and will be confirmed in part A of the
job sheet.

116. If within 10.0 miles of HQ~th<j equipment may be sent by road. The
log book, calibration book and keys will be handed to PTO Instrument Repair
Section with the equipment, after the carrier has reported to HE Stores.

117. Equipment located more than 100 miles from HQ will be sent by the
shuttle service whenever possible. When this is not practicable, the normal
method of despatch will be by rail or, in the case of Scottish Region, by air.
The conveyance note will be endorsed "At Company's Own Risk". The log
book, calibration book and keys, when appropriate, will be sent to HE Stores
by registered post (see also Staff Handbook Section P, para 12).

Action by HO Staff

W8". Action by HQ staff is stated in sequence in the job sheet.

Periodic Inspection

119. Approximately every two years, each full set of equipment will be
sent to the Works Officer for inspection and overhaul. FAT Group will
notify the RC when a set of equipment is required for inspection. It is
important that all known defects, no matter how trivial they may appear to
the observer, are described in the log book.

Standardised Steel Taoes

120. FAT Group is responsible for the annual calibration and overhaul of
standardised steel tapes. Any standardised steel tape which has been in use
since the date of the last calibration will be forwarded to FAT Group through
Stores Branch when requested by ADGSS.
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PART 2 - KERN DK-RT EQUIPMENT

DESCRIPTION

Introduction

201. The Kern DK-RT equipment consists of a tacheometer with tripod and
two stadia rods with tripods. In .addition a pair of extension rods has been
issued to each region. Plates 1-13 illustrate the equipment. A booklet
entitled "Instruction Manual DK-RT Double Circle Self-Reducing Tachymeter
with Horizontal Rod" is issued with each Mk 2 instrument. This booklet will
be kept in the equipment transport box and the observer will be responsible
for its safekeeping.

The Tacheometer (see plates 1, 2 & 3)

202. The field of view as seen through the telescope is split, so that the
upper half gives direct viewing whilst the lower half is seen through two
prisms which deflect the incoming rays of light. This displacement of the
deflected image corresponds in theory to one hundredth of the distance
"tacheometer-image". In practice this ratio, known as the "multiplication
constant", is seldom exact but on adjustment can be made to limit any error
within a specified tolerance by comparing observations against an accurately
measured "standard". Errors within the permitted tolerance are equated at
computing stage.

203. Horizontal distances to observed points lying above or below the level
line of the telescope are automatically obtained by means of a mechanical
linkage with the telescope and two deflecting prisms. When the telescope is
depressed or elevated, the prisms are made to rotate in opposite directions
which reduces the angle of deflection in proportion to the change in cosine of
the angle of slope.

204. Angular measures are read simultaneously from two opposite points of
the horizontal and vertical circles. In the Mk 1 instrument, the optical system
allows the opposing graduations on the outer and inner circles to be slightly
offset, and hence to appear through the reading microscope as a pair of
vertical parallel lines which move together in the same direction. This form
of display is generally referred to as the "light gap". In the Mk 2 instrument,
the outer (main) scale is numbered, whilst the inner (auxiliary) scale is
un-numbered and serves as an index for the main scale. The two scales
appear to move in counter rotation when seen through the reading microscope.

205. The observer should note the following differences in design between
the Mk 1 and the Mk 2 instruments.

a. Circle Reading Microscope

On the Mk 1 instrument this is mounted on the trunnion. A
reversible prism is provided for use when changing face. On the
Mk 2 instrument the circle reading microscope is attached to the
telescope, therefore a reversible prism is not required.



b. Horizontal Orienting Drive

The Mk 1 instrument is equipped with a single orienting drive. The
Mk 2 is provided with coarse and fine setting screws.

c. Optical/Open Sights

Targets are aligned initially by open sights on the Mk 1 and by use of
the finder collimator, an optical sight, on the Mk 2 instrument.

d. Distance Drum - Micrometer and Magnifier

The distance micrometer and magnifier are positioned on the right of
the telescope on the Mk 1 and on the left of the telescope on the Mk 2.
The micrometer drum, however, is situated to the right of the telescope
on both instruments. The micrometer on the Mk 2 reads in the reverse
direction to that on the Mk 1, see plates 11 and 12.

e. Vertical Circle

The vertical circle of the Mk 2 instrument is graduated in natural
tangents and that of the Mk 1 in degrees. The optical micrometer is
effective for VA readings on the Mk 1 instrument only.

f. Optical Plummet

There is no optical plummet on the Mk 2 instrument.

g. Artificial Illumination

The Mk 2 instrument is wired up for electrical illumination of the
horizontal and vertical circles, the collimator level, the telescope
reticule and the front sight of the finder collimator.

Centring Tripod No 173 (see plate 4)

206. The centring tripod No 173 has adjustable legs. The legs of the Mk 2
tripod are 0.2m longer than those of the Mk 1. The tripod can be centred over
the station mark by means of a centring rod and box level. The centring rod
carries an extensible tube graduated in tenths of a metre from which the height
of the tacheometer above the ground can be read. When necessary, the centring
rod can be removed and the tacheometer centred by means of a plumbline or in
the case of the Mk 1 by means of an inbuilt optical plummet.

The Stadia (standard) B-od - 1.7 metres (see plate 7)

207. For precise traverse observations the stadia rod is mounted on the
tripod and positioned at right angles to the line of sight to the tacheometer.
The rod contains a metal strip graduated with a main scale and two index scales.
The main scale is graduated for 1.1 metres in 0. 02m divisions which at a scale
of 1:100 represents 2. 0 metres ground measurement. It is numbered in tens of
metres.
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208. The two index scales positioned in the upper half of the rod are
graduated in 0. Olm divisions. One is approximately at zero of•the main
scale and the other is approximately 0. 5m to the left of zero. The latter
is used for distances over 100 metres. The rod is mounted on the tripod
with the scale figures inverted. The maximum range is 166 metres. Since
1964, replacement strips carry an auxiliary index scale. This index scale
consists of two lines and a red or black indication mark. It is 52. 7mm to the
right of the true index, thus distances obtained from it will always be 5. 27m
too great. It provides an independent check on distances observed from the
true index.

209. Distance readings are obtained by sighting through the tacheometer
and making the horizontal dividing line split the main scale. This results in
the index scale being seen in the upper image of the telescope with the lower
half of the main scale seen displaced beneath it in the lower image, giving
direct horizontal measurement to 1. 0 metre. By rotating a micrometer drum
which turns parallel plates, the two scales are brought into coincidence and
the fractional part of a metre can be read from the drum directly to 0. Olm
and by estimation to 0. 001m.

The Rod Constant

210. Of the first thirty sets of equipment purchased, the main scale
graduations varied slightly either side of 0. 02m in sympathy with the optics
of the particular instrument. For this reason the length of the divisions of
the main scale, known as the "rod constant" is indicated on the face of the
rod, eg "20.01" means that the divisions are at 20.01mm intervals. The
two rods with the set must of course have the same constant. This variation
of scale creates difficulties when replacement of rod strips becomes necessary,
and after consultation with the maker the remaining sets purchased were
matched to a 20. 00mm constant.

211. It is permissible to change pairs of rods, providing the constants of
the two pairs of rods do not differ by more than 0. Olmm. In all cases where
rods are changed the equipment will be recalibrated. If one or both rods
are damaged or considered unserviceable, the CS will report to his RC who
will take action under para 111.

Rod Tripod No 175 (see plates 5 & 6)

212. The tripod has adjustable legs. It is centred over the station mark
by means of a centring rod and box level. The centring rod carries a
graduated extensible tube which takes a rod holder and diopter sight. The
height of the stadia rod above ground can be read from the graduated tube.
The diopter sight is used for aligning the rod at right angles to the line of
sight to the tacheometer.

213. The Mk 1 and Mk 2 tripods are similar except that the rod can only
be inserted in the Mk 2 rod holder in the correct inverted position.



Extension Rods (see plate 9)

214. A pair of extension rods each 0. 7 metres long with a 20. 00mm constant,
has been issued to each region for use in open areas with the object of econo-
mising by reducing the number of stations.

215. When the instrument is used with the extension rod attached to the
standard rod it has a maximum range of 236 metres. The extension rod has
a maximum range of 64 metres and can be used alone to advantage in con-
gested areas, eg observing points in narrow paths or passages.

216. The increase in range of the extended rod has certain disadvantages, eg
the adverse effect of shimmer and wind is increased and coincidence of the
scales is more difficult to achieve. However, extensive test readings in
weather other than hot sun or strong wind showed that an accuracy approaching
1:4000 can be obtained with a mean of 5 pairs of balanced readings.

OPERATING INSTRUCTIONS

Setting up the Centring Tripod No 173 (numbers refer to plate 4)

217. Place the tripod approximately over the station mark; release the
carrier strap locking lever and pull downwards lifting the cover off carefully.
Pull the centring rod downward from its "clicked" position and place the point
in the station mark. With the aid of the tripod legs and the box level, set the rod
roughly vertical. Press the tripod legs firmly into the ground, press the release
knob in the tripod head and slide the head over the plate until the bubble is
central. Clamp the rod and test the level at even intervals through 360 . If
the bubble does not remain central after first checking the set up, adjust as
described in para 268. Lastly turn the locking lever on the tripod head anti-
clockwise to the positive stop.

218. There are occasions when it is necessary to remove the centring rod for
abnormal station set ups. On the Mk 2 tripod, the clamping grip (11) has been
designed to take the bullseye level mount (7) and level (13) after the centring rod
has been removed. The procedure is as follows:

a. Unscrew the centring rod (5) and remove it from the tripod.

b. Unscrew the knurled ring (6) and place it in the instrument box.

c. Unscrew the bullseye level mount from the centring rod, pass it
up inside the clamping grip and screw it to the extension bar of the
tripod head.

This permits the tripod to be set up over a station point on a wall and centred by
means of a plummet suspended from the fastener which plugs into the clamping grip.

As all the components are made of a similar metal alloy, it is very important to
take great care to prevent the screw threads from becoming crossed.
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Setting up the Tacheometer (numbers refer to plate 1)

219. Remove the metal cover, release the vertical clamp (5), and rotate
the telescope through 20 . Release the pressure plate and swing out.
Remove the instrument, place on the tripod, and secure by turning the locking
lever clockwise. The instrument will then be centred over the station mark.

Setting up the Staff (numbers refer to plate 5)

220. Loosen the clamping levers (16) and draw the legs free of the flange
holes; extend the legs as necessary. Place the point of the centring rod in
the station mark and with the aid of the legs and box level, centre the tripod
and clamp. Check on the accuracy of the level at even intervals through
360 and adjust if necessary as described in para 270.

221. Loosen the clamping lever of the rod holder and insert the rod in the
runner rails; clamp the lever of the rod holder. Loosen the clamping screw
(12) and raise the extensible tube (8) until the rod holder is approximately at
eye level and clamp the positioning ring (5) with the screw (6). Look through
the diopter sight and align on the instrument. Reclamp screw (12).

222. In certain conditions it is possible to sight the staff on to the tacheometer,
but the rod may be obscured from the observer. In such cases the rod can be
raised above eye level by putting an indicator mark and index mark in co-
incidence. The procedure is as follows:

a. Put the indicator mark (9) into coincidence with the index
mark (11) and clamp (12). Loosen the clamp (2) and align the
diopter sight on the instrument. Reclamp.

b. Loosen screw (12) and raise the extensible tube so that the
rod is at the required height; drop the positioning ring (5) and
clamp screw (6). Bring the indicator and index marks into
coincidence; reclamp screw (12).

Preliminary Observing Adjustments (numbers refer to plates 1 and 2)

223. The procedure is as follows:

a. Work the vertical and horizontal axes to distribute the oil.

b. With the instrument set for FL observations, adjust the
telescope to give split image by means of the commutator ring,
(20) which should be set in the horizontal position. Note that
full image, which is achieved by swinging the commutator ring
downward about 45 , is normally employed when the instrument
is used only for theodolite observations.

c. Focus the telescope eyepiece (24) and ensure that the horizontal
dividing line and the lower portion of the vertical line are sharply
defined.



d. Open the lighting mirror (1).

e. Focus the circle and distance reading microscopes (2) and (20)
by means of the knurled rings.

f. Level the instrument with the horizontal plate level and bring the
split image of the altitude bubble into coincidence.

Horizontal Observations (refer to plates 1, 2, 3, 11 and 12)

224. The following procedure is common to both the Mk 1 and Mk 2
tacheometers.

a. Set the distance micrometer drum to the position determined
under para 254.

b. Align the telescope on the target and focus to give sharp definition. .

c. Bisect the target with the vertical line using the horizontal and
vertical slow motion screws.

d. Adjust the lighting mirror.

225. When using the Mk 1 tacheometer proceed as follows:

a. Observe the circle image in the reading microscope and turn the
micrometer setting screw so that the light gap is bisected by the
index line in the centre window. The micrometer setting screw must
be turned in one direction only as failure to do so may result in a
false reading due to backlash in the setting screw.

b. Read the whole degrees in the centre window and the minutes and
decimal parts of a minute in the lowest window.

226. When using the Mk 2 tacheometer the method of reading the horizontal
circle is fully described on page 33 of the Instruction Manual. After reading
the horizontal circle with the micrometer, the observer should check the
minute reading without using the micrometer. This will prevent gross error,
as there is a tendency when following the instructions, to falsely add 30 minutes
to the micrometer reading when the reading is under 10 minutes. .,

227. On completion of reading, check the bisection of the target.

Vertical Observations (refer to plates 1, 2, 3, 11 and 12)

228. The following procedure is common to both the Mk 1 and Mk 2 tacheometers.

a. Align the telescope, face left, on the target and focus to give sharp
definition.

b. Bring the upper surface of the horizontal dividing line on to the
target using the horizontal and vertical slow motion screws. This
surface must be used as it is the horizontal reference mark of the
optical system. The thickness of the line, which subtends 7',
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appears only in the lower half of the telescope field of view.

c. Adjust the lighting mirror.

d. Check coincidence of the altitude bubble image.

229. When using the Mk 1 tacheometer proceed as follows:

a.. Observe the circle image in the reading microscope and
turn the micrometer setting screw so that the light gap is
bisected by the index line in the top window. The micrometer
setting screw must be turned in one direction only as failure
to do so may result in a false rea'ding due to backlash in the
setting screw.

b. Read the whole degrees in the top window and the minutes
and decimal parts of a minute in the lowest window.

230. When using the Mk 2 tacheometer the method of reading the vertical
circle is fully described on page 34 of the Instruction Manual. The reference
(on page 34) to using the "auxiliary (lower) graduation" may be misleading.
The main scale appears on top of the auxilary scale for FL elevation and FR
depression sights, whereas the auxiliary scale appears on top of the main
scale for FL depression and FR elevation sights. The + and - signs on the
main scale are omitted when the vertical angle exceeds +_ tan 0. 5.

231. On completion of reading, check the bisection of target and the co-
incidence of the altitude bubble.

Distance Observations (refer to plates 1, 2, 3, 11 and 12)

232. The procedure is as follows:

a. Sight the stadia rod and focus to give sharp definition.

b. Split the image of the stadia rod with the horizontal dividing
line by means of the vertical slow motion screws.

c. Using the horizontal slow motion screw, set the vertical
line over the zero index (solid triangle) for distances up to
100 metres, and over the + 50 metre index (solid circle) for
distances over 100 metres.

d. Check the altitude bubble setting.

e. Rotate the distance micrometer drum until two graduations
of the index scale coincide with two graduations of the main
scale. Note that accuracy for coincidence setting for distances
over 60 metres is best attained by balancing pairs of readings
obtained by achieving coincidence from the opposite directions.

f. Read the distance to the nearest metre from the main, scale.



Coincidence of the first and third graduations of the index scale gives
an even number of metres and coincidence of the second and fourth
graduations gives an odd number of metres. Count to the main scale
division -below the index mark with the solid triangle or circle. Read
the fractional part of a metre to the second or third decimal from the
distance micrometer drum.

g. On completion of reading check on the number of whole metres,
the coincidence of the index and main scale, and on the altitude bubble.
Set the distance micrometer drum to the position determined under
para 254.

USE OF EXTENSION RODS

Index and Main Scale Graduations

233. Two types of extension rod graduated strips are in use; to distinguish
between them they have been termed "type A" and"type B". On both types the
main scale graduations are similar to the standard rod graduations 'and are
numbered every 10 metres up to 60 metres, see plate 9.

a. Type A. The index scale is numbered "120+" and has two
graduations at 0. Olm interval. The first graduation is marked with
a solid circle, which, when made coincident with the main scale,
indicates even metres. When coincidence is made with the second
graduation the metres are odd.

b. Type B. There are two index scales, "true" and "auxiliary".
The "120+" sign applies to both scales. The purpose of the auxiliary
index is to provide an independent check on any gross reading error
The true index has four graduations at 0. Olm intervals, the first
graduation being marked with a solid black circle. The auxiliary
index, which is 52. 7mm to the right of the true index, has two
graduations at 0. Olm interval marked by a solid red or black bar.
Even or odd metres are determined as for type A. The interval of
0. 0527m between the true and auxiliary scales is standard for all
Kern rods and is known as "the auxiliary constant", see para 208.

234. Examples of readings using the extended rod, and the extension rod
alone are given below.

Example 1 using the extended rod:

Reading using the 120 + true index 215. 278 metres

Reading using the 120 + auxiliary index
Difference
Auxiliary constant

Difference of index measurements 0. 016 in tolerance for range
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Example 2 using the extension rod alone:

Reading using the true index

Reading using the auxiliary index

Difference
Auxiliary constant

Difference of index measurements

47. 312 metres

52.586

5.274
5.270

0. 004 in tolerance for range

235. When using the extended rod, alignment is made on the 120 + index and
120 metres is added to the main scale readings. When using the extension rod
alone, the true and auxiliary index scales are read as zero.

Design for Attachment

236. On the back of the extension rod is a coupling bar with a dividing
plate in the centre which slides on runner rails and is secured by two clamping
screws. The standard and extension rods are attached by engaging the coupling
bar with the runner rails of both rods. The dividing plate, which makes
contact with the end of the runner rails of each rod, ensures that their
graduations are accurately related.

Matching the Extension and Standard Rods

237. When attached, the distance between the first graduation of the 50 +
index of the standard rod and the first graduation of the 120 + index of the
extension rod should be 0. 7m but see also paras 242-248.

238. The Works Officer is responsible for matching the rods and for
making any lateral movement of the graduated strips. For this reason
the Works Officer will number each rod on the back. Number one extension
rod will always be used with number one standard rod and number two
extension rod with number two standard rod.

239. A pair of matched standard and extension rods may be exchanged,
within the region, for a pair of standard rods, providing the constant
of all rods is 20. 00mm.

240. The matching of rods will normally be done when the equipment
selected has to be sent to HQ for periodic overhaul.

Method of Attachment

241. The rods will be attached as follows:

a. Unclamp the two screws of the coupling bar, extension rod No 1,
and slide the bar towards the 60 metre graduation until the dividing
plate makes contact with the end of the runner rails. Half of the
coupling bar', with one clamp and screw, will protrude from the
end of the rod. Make sure that the dividing plate is in firm contact
with the end of the runner rail and clamp the coupling bar to the

extension rod.



b. With standard rod No 1 laid flat, slide the protruding end of the
coupling bar on to the runner rails of the standard rod. Make sure
that the dividing plate is in firm contact with the end of the runner
rails and clamp the coupling bar to the standard rod.

c. Repeat a. and b. above for the rods No 2.

Check on the Accuracy of Matched Rods

242. A check on the accuracy of the matched rods will be carried out by
the observer:

a. on receipt of the rods from HQ

b. when taking over the equipment from another observer

c. immediately there is sign of damage to the ends of the
runner rails or coupling bars.

243. The check is carried out using a pair of dividers, preferably spring
loaded, and a 1:1250 steel metric scale. The distance between the first
graduation of the 504 index of the standard rod and the 60 metre graduation
of the extension rod should be 95.7mm (119. 6 metres at 1:1250 scale to one
decimal place).

244. Any error exceeding 0. 24mm (0. 3m at 1:1250 scale) will be recorded
in the log book and the matched rods sent to Works Officer through HE Stores.

245. It will be noted that an error of + 0. 1mm will decrease any optical
measurement over 166 metres by 0. Olm and conversely, an error of - 0. 1mm,
will increase measurement by 0. Olm.

246. Any error, with its sign, will be entered in the calibration book for
Nos 1 & 2 matched rods. The entries will be verified or amended on sub-
sequent check.

247. Where the signs of the errors of Nos 1 & 2 rods are opposite, this
must be taken into account when comparing forward and back measurements.

248. When the extended rod is used for work on resurveyed maps any
matched rod error exceeding 0. 1mm will be stated on the traverse block
diagram.

CHECKS AND ADJUSTMENTS

Responsibilities

249. In addition to the daily inspection of the equipment the observer is
responsible for ensuring that it is maintained in tolerable adjustment. The
checks and adjustments described in paras 250-271 will be undertaken by the
observer unless stated otherwise. The instructions must be closely followed
and to avoid harmful strain, the adjusting screws must only be moderately
tightened. Readings concerned with adjustments will be recorded in the log
book.
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Check on Strai ghtne s s of Stadia Rods

250. The stadia rods will be checked for straightness by eye. A small bend
may be corrected by hand pressure but an excessive bend or damage will be
repaired by the Works Officer, see para 111.

Check on Diopter Sights

251. The observer can check on whether or not the rod is aligned at right
angles to the instrument by sighting the diopter cross which should be seen
illuminated by a daylight reflector. If at any time the accuracy of the diopter
sights are suspect, they will be tested on the standard as described in para 274.

Check on the Altitude Level and Reduction Mechanism

252. On the Mk 1 instrument the altitude level and the reduction mechanism
are inter-related, therefore error will occur in inclined observations if either
or both are not in correct adjustment. On the Mk 2 instrument the altitude
level is not mechanically connected to the reduction mechanism but error will
still occur on inclined sights if the reduction mechanism is out of adjustment.
The error will vary in relation to the distance observed and the angle of
inclination. Theoretically, the mean of the up and down readings will be
correct, and as back and forward readings of traverse legs are meaned, the
error is cancelled out. Points of detail however are observed in one direction
only, therefore a tolerance must be imposed which will ensure their accuracy
over long steep slopes.

253. The tables below show the permissible limit of the difference between
up and down readings for a distance of 100m. The limit for any other distance
is directly proportional.

Table A shows the limit of 5° intervals of the VA.

Table B shows the limit at intervals of 0. 100 of the tangent of the VA.

TABLE A

Angle
of slope

o
0
5

10
15
20
25
30

Permissible limit
of difference at

100m

0. 025m
. 050
. 075
. 100
. 125
. 148
. 170

TABLE B

Tangent

0. 000
. 100
.200
. 300
. 400
. 500
. 600

Permissible limit
of difference at

100m

0. 025m
. 054
. 082
. 108
.133
. 155
.174



swn

0. 115 x 55 =

55. 162

18°. 08'. 4

0.038

0.063

55. 162

tan 0. 3276

0.038 }
)

0. 063 )
within
limit

Examples showing differences between up and down readings and the computation
required to determine whether or not adjustment is required to the altitude level
and/or reduction mechanism, are given below.

Example 1:

Distance observed

Vertical angle

Difference up and down

100

Example 2:

Distance observed 40. 312 40. 31Z

Vertical angle 13°. 09'. 2 tan 0.2337

Difference up and down 0. 041 0. 041 )
) adjustment

Permissible limit = 0. 090 x 40 = 0.036 0.036 ) necessary
100 )

Where the limit, as in example 2, is exceeded, adjustment is required.

Check on the Mean Setting for the Distance Micrometer Drum

254. The distance micrometer drum is connected to a parallel plate which,
when the focus of the telescope is less than infinity, will directly affect the
line of sight and will be most effective at near points unless the parallel plate
is set in a neutral position. The approximate position is 0. 5m, but the true
position, which will vary with each instrument, should be determined as
follows.

a. Set the drum at 0. 5m

b. Observe a clearly defined distant point at infinity focus, say
200 metres or more, on FL and FR, to determine collimation.

c. Observe a clearly defined near point, say between 3 and 5 metres
on FL and FR. Leave the instrument bisecting the point.

d. Deduce the difference of the FL and FR readings for c. Unless
0. 5m is the true position, an apparent difference in collimation will
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result. The reason for this is that at the short distance, error in
collimation is introduced by the position of the parallel plate, in
addition to any error resulting from the position of the vertical line.

e. Reduce equally the FL and FR readings of the near point to give
the same collimation error which was obtained for the far point.

Example:

j*L PR Collimation
Error

Distant point 00°00' .0 180° 00'. 2 00.2
Near point 273 31.8 93 3 2 . 8 01.0

+00 .4 - 00 .4

Reduction 273 32.2 93. 32 .4 00.2

f. Set the reduced minute readings FR to the near point, see e. by
means of the circle micrometer knob. This will displace the setting
index from the light gap or main scale.

g. Re-split the light gap or re-set the graduations of the auxiliary
scale to co-incidence with the graduations of the main scale, by
turning the horizontal screw. This will move the vertical line off the
point.

h. Re-bisect the object by moving the distance micrometer drum.
This reading of the drum, which will have now moved off 0. 5m, should
be recorded in the calibration book and set for all horizontal angles.

j. Take a check round of angles to near and far points FL and FR
to prove that the error in collimation is constant for all distances.

Check on the Horizontal Collimation Error

255. The observer has a constant check on collimation error by observing
FL and FR readings in the traverse round. Any error should remain constant
throughout the observations at the station. Angular measurement will there-
fore be unaffected. It is however clearly desirable that the collimation error
should not exceed one minute of arc, otherwise the comparison of FL and FR
angles and the mean of FL and FR minute readings become difficult to achieve
mentally. If the collimation error exceeds one minute the instrument and
rods will be sent to the Works Officer for adjustment, see para 265.

Adjustment of the Additive Constant

256. If the mean of 10 readings does not agree with the horizontal distance
of the standard 10 metre mark within + 0. Olm, adjustment is required to
the additive constant. Note that it is very important at this range to set the
zero and 10 metre graduations on the staff symmetrically over the 10 metre
mark. No field adjustment can be carried out on the Mk 2 instrument. The
equipment will be returned to HQ if the discrepancy exceeds +_ 0. Olm. For
the Mk 1 instrument the procedure is as follows



a. The distance micrometer drum, see plate 2(3) is held in position
by three grub screws in the knurled ring of the drum. Release these
three screws by one anticlockwise turn of the screwdriver. On no
account must the screws be released too much or the drum withdrawn
from the telescope.

b. With the drum now loose, and the tacheometer sighting the staff
for distance reading, obtain coincidence by exerting a downwards
pressure on the drum and turning it. The finger pressure has to be
sufficient only to re-engage the drum and the parallel plate mechanism.

c. Having obtained coincidence on the staff, release the pressure on
the drum and lightly turn it until it registers the true distance value of
the 10 metre mark. Coincidence should be maintained on the staff during
this operation as the drum is once more disengaged.

d. With the staff graduations coincident, and the drum reading the correct
value, lightly tighten the grub screws to re-engage the drum to the
parallel plate mechanism, holding the drum at the reading position
obtained. Take test readings and if satisfactory agreement with the true
distance is obtained, tighten the three grub screws.

e. Take further check readings. If the drum is found to have slipped,
repeat the preceding operations. It should be noted that the screws are
only small locking grub screws and over-tightening will either break the
screw or strip the thread.

Adjustment of the Multiplication Constant (refer to plate 13)

257. If the mean of a series of forward and back readings differs by more than
0. 03m from the standard 60 metre mark (excluding any additive error) then adjust-
ment is required to the multiplication constant. This will be carried
out by the Works Officer. The method of adjustment is.as follows.

a. In all but the first three instruments acquired, a modification in the
form of a ball and spring is tensioned by a retaining screw positioned in
the commutator ring 2(fig 1) approximately at right angles.to screw 1
(fig 1). The first operation is to remove the retaining screw, this will
leave the ball and spring in the commutator ring untensioned. As a safe-
guard the screw hole should be covered by a finger.

b. Screw 1 (fig 1) must be completely unscrewed and removed. The "
commutator ring is then drawn over the eyepiece, avoiding a twisting
action. The commutator ring should be inspected to see if the ball and
spring are still in position as it is possible for the ball to remain behind
on the eyepiece.

c. Two capstan screws 3 (fig 1) are now visible, one on either side of the
eyepiece. By alternately loosening one screw and tightening the other the
multiplication constant can be altered. If the measurements are too short
the reading has to be increased; to do this the screw on the right (looked
at from the eyepiece end) must be loosened by turning in a clockwise
direction and then the screw on the left tightened. The screw must only
be turned through very small amounts. When the adjustment has been made

both screws must be moderately tightened.
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d. The commutator ring 2 (fig 1) is placed back in position over the
eyepiece with the finger covering the ball and spring screw hole and
screw 1 replaced. With the finger remaining over the hole, transit the
telescope. It will be then found that the screw hole is in a convenient
position for the retaining screw to be replaced. Since, when the
commutator ring is removed, the inside of the telescope is no longer
sealed, the adjustment must be carried out as far as possible in air
free from dust and dirt.

258. When using the Mk 2 instrument, the adjustment described in para 257
above, which is carried out by the Works Officer, is still effective but in
addition, the Mk 2 has an optical wedge placed between the rotating prisms
and the cover glass which, when turned by a setting screw in relation to a
graduated index, will alter the multiplication constant. One division of the
index will change the constant 0. Olm per 100m. The limit of the scale is
+_ 0. 05m per 100m. The observer will only carry out the adjustment if the
error exceeds 1:2000 (0.03m at 60m) and only when calibrating. When
adjustment is necessary, the readings before and after adjustment will be
entered in the calibration book.

Adjustment of the Altitude Level (refer to plate 13)

259. The difference between FL and FR readings, due to vertical collim-
ation, is limited to 2 minutes or tan. 0. 0004. Adjustment will be carried out
if the difference exceeds these limits.

260. On the cover of the housing for the vertical circle, left side of
instrument, two small screw caps, 5 and 7, (fig 2) are visible. Unscrew
cap 5 at the top right with the handle end of the hexagonal spanner. Two
screws, 6, (fig 3) are now accessible. Proceed as follows.

a. Align the telescope FL on a well defined target. Observing the
undeflected image, ie the half image with the vertical line, bring
the horizontal dividing line on to the target. Set the altitude bubble
level and read the vertical angle or tangent and repeat as a check.
Repeat on FR.

b. Compare the FL and FR vertical angle or tangent readings and
if outside the permitted tolerance mean the FL and FR vertical angles
or tangent readings and adjust as follows.

c. With the telescope still at FR check that the dividing line is still
on the target and the split image of the altitude bubble is in coincidence.
Set the vertical circle to the correct FR reading by using the altitude
level slow motion screw. This will displace the setting of the altitude
level bubble.

d. Bring the bubble into coincidence by alternately loosening one screw
and tightening the other, (see 6 fig 3). Take check readings. The
vertical collimation should now be within the permitted tolerance.
If not, repeat the adjustment.

e. Replace screw cap 5, (fig 2).



Adjustment of the Rotating Prisms (refer to plate 13)

261. An inclined site should be chosen with the terminal marks not less than
30m and not greater than 70m apart with an angle of slope greater than 10
(tangent 0. 1763).

262. The altitude level must first be checked and if necessary adjusted.

263. Ten distance readings will be observed both up and down. If the
difference between the mean of the up and the mean of the down readings ex-
ceeds the limit given in para 253, adjustment of the rotating prisms is necessary.

264. No field adjustment can be made to the Mk 2 instrument which must be
returned to HQ if readings are outside tolerance. Adjustment of the rotating
prisms of the Mk 1 will be carried out as follows. ._.

a. Mean the up and down readings to obtain the correct horizontal distance.

b. Unscrew cap 7 (fig 2) to disclose screws 8 and 9 (fig 3).

c. Check the setting of the altitude level.

d. Alternate loosening of screw 8 and tightening screw 9 will decrease
the up reading. This procedure, or the reverse, will be carried out
until the correct distance is obtained. It is very important to accurately
set the altitude level prior to making a distance reading.

e. Take check distance readings both up and down and on the altitude
level.

f. Replace screw cap 7 (fig 2).

Adjustment for Horizontal Collimation Error (refer to plate 13)

265. Any error in collimation which exceeds one minute between FL and
FR readings will be adjusted. Adjustments will be carried out by the Works
Officer. The procedure is as follows.

a. Screw 1 (fig 1) must be completely unscrewed and the commutator
ring removed, see para 257 b.

b. Observe a well defined point, FL and FR. Take readings on the
horizontal circle and repeat as a check. Subtract the FL reading from
the FR reading. If the result differs from 180 , there is error in
collimation. Half the error is applied to both the FL and FR readings
so that their difference equals 180 .



FL 06° 22'. 5 FR 186° 26'. 9
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Example :

22'. 3 26'. 7

Mean 06° 22'. 4 Mean 186° 26'. 8

Difference FR - FL = 180° 04'. 4
Half difference = o 0 2 ' ' 2

Correct setting FL = 06° 24'. 6
Correct setting FR = 186 24'. 6

c. With the instrument at FR, set the correct circle reading with the
horizontal slow motion screw. This will move the vertical line off the
point. Re-bisect the point by alternately loosening and tightening the
two screws 4 (fig 1).

d. Take check readings FL and FR. Repeat the adjustment if the
collimation error exceeds 0. 5 minutes.

Adjustment of the Horizontal and Box Levels

266. The adjustments detailed in paras 267-271 will be carried out by the
observer on firm ground and out of the direct rays of the sun.

Adjustment of the Instrument Horizontal Plate Level (numbers refer to plate 1)

267. The permissible limit of error is that the bubble remains central within
half a division throughout 360 .

a. Level the instrument in the normal way, ie centre the bubble with
the plate level parallel to any two levelling screws (12).

Q

b. Swing through 90 and relevel with the remaining levelling screw
(12).

c. Re-check that the bubble is still central at the first position as in
a.

d. Swing through 180 . If the bubble is not central, the displacement
measured by the level divisions represents twice the error of the level,
but see g.

e. Correct by unscrewing cover (10) and removing half the displacement
error by means of the plate level adjusting screws. The other half of
the error is removed by repeating operation a. using the same levelling
screws (12 ).

f. If necessary, repeat operations a. to e.

g. Reference d. , if the bubble is not floating, it must be made to float
by a combination of adjusting the plate level screws and the levelling
screws (12).



Adjustment of the Box Level - Centring Tripod No 173 (refer to plate 4)

268. Set up the tripod as described in para 217. Centre the bubble and
test the level at evenly spaced intervals through 360 . If the bubble does not
remain central to the engraved circle, but is still floating, note the position of
the maximum displacement. Remove half the displacement by the level adjust-
ing screws. Re-centre the bubble by unscrewing the centring rod clamp and
moving the centring rod. Reclamp the rod. Check on the adjustment by again
swinging the level through 360 and repeat the above operations if necessary.

269. If the bubble is not floating at its maximum displacement it must be made
to float by a combination of adjusting the level screws and moving the centring
rod.

Adjustment of the Box Level - Rod Tripod No 175 (refer to plate 5)

270. Set up the tripod as described in para 220. Bring the bubble to the centre
of the engraved circle and clamp levers (16) sufficiently tight to keep the centring
tube (15) upright but free to turn. Test the level at evenly spaced intervals
through 360 . If the bubble does not remain central to the engraved circle, but
is still floating, note the maximum displacement. Remove half the displacement
by the level adjusting screws. Re-centre the bubble by completely releasing the
levers (16) and moving the centring tube (15). Again half clamp the centring
tube (15). Check the adjustment by again turning the level through 360 , and
repeat the above operation if necessary.

271. If the bubble is not floating at its maximum displacement, it must be
made to float by a combination of adjusting the level screws and moving the
centring tube.

CALIBRATION

Responsibilities

272. The observer will calibrate the equipment against surface measured
distances known as "The Standard" so that the additive and multiplication
constants can be determined and subsequently applied at computation stage to
all optically measured distances in the traverse round.

Occasions for Calibrating

273. The equipment will be calibrated against the standard when the following
conditions arise.

a. On every occasion after receipt of the tacheometer from HQ.

b. After any journey or incident which is thought likely to have
affected its performance.

c. As directed at any time by ADTS or ADGSS.

d. At the start of a resurvey block.

e. At the finish of a resurvey block.
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f. Where a CR block is taken up 1 month or more after the date of the
last calibration.

g. When the difference in the back and forward readings of a traverse
leg indicates change in the additive or multiplication constants.

h. After replacement of rod strips.

Check on Diopter Sights

274. Set the tacheometer tripod over the zero mark and the staff over the
60 metre mark. Line the diopter sight (No 1) on to the tacheometer tripod.
Look along the stadia rod (No 1) and the prolongation of the rod should strike
the standard diopter mark, see Appendix A para 9, within an angular tolerance
of 1/400. If necessary, correct the diopter sight by inserting a piece of
thin paper between the machined facings of the diopter brackets , see
plate 8. Repeat for diopter sight and rod No 2.

Determination of the Additive Constant

275. Set the instrument over the 10 metre mark and rod No 1 over the zero
mark, making sure that the zero and 10 metre graduations of the rod are
placed symmetrically over the ground mark. Take ten distance readings.

276. Set the instrument over the zero mark and rod No 2 over the 10 metre
mark. Take ten distance readings.

277. Mean the twenty readings and compare with the standard distance. If
the difference exceeds + 0.01m adjustment will be made as described in
para 256.

Determination of the Multiplication Constant

278. With the instrument set over the zero mark, set rod No 1 over the
60 metre mark. Take five pairs of balanced readings, see para 232e.

279. Set the instrument over the 60 metre mark and rod No 2 over the
zero mark. Take five pairs of balanced readings.

280. Mean the twenty readings and compare with the standard distance.
If the difference after taking account of any tolerable additive error exceeds
a tolerance of 1:2000 (0. 03m at the 60 metre range) the tacheometer and rods
will be sent to the Works Officer for adjustment.

The Calibration Book

281. All readings taken on the standard will be recorded in ink in a
SO Book 121. The number of the tacheometer and the value of the rod
constant will be written on the front cover. The calibration book will be
kept with the equipment log book.



282. The location of the standard and the traverse block number associated
with each calibration will be recorded.

283. The computed distances fcjr the 10 and 60 metre marks will be written
under the accepted mean readings and the differences between the optical and
computed distances underlined.

284. The observer will sign and date the entries.
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Appendix A

PROCEDURE FOR ESTABLISHING A TACHY CALIBRATION STANDARD

RESPONSIBILITY

1. The RC is responsible for laying down tachy standards.

LAYING DOWN THE STANDARD

Site

2. The standard must be sited on level or near level ground in a locality
free from vehicular and pedestrian traffic, away from such detail as walls
and board fences which attract and reflect heat, and have a good taping
surface. Ground subject to subsidence must be avoided.

Procedure

3. The standard will comprise three ground marks in line set at zero,
10.4 and 60.4 metres approximately.

4. The ground marks will be brass rivets or pipe nails, centre punched
to take the ferrule point of the centring rod of the tacheometer or staff.

5. The distance from zero to each of the other two marks will be surface
measured with a standardised steel tape and then re-measured in the opposite
direction from the 60 metre mark. If the tape is graduated in both metres and
feet, one measurement will be made in metres and the reverse measurement
in feet. The two measurements will then be compared. (Conversion factor
feet to metres = 0. 3048). The permissible error is 0. 002 metres per tape
length or part of a tape length. If there is a change of temperature between
taking the two measurements it should be noted that Hh 1 Fahrenheit of
temperature will make + 0. 0006 metres (approx), and 1 C will make
+_ 0.0011 metres (approx) difference per 100 metres. The temperature will
be recorded at the commencement and end of each measurement ie a total of
four readings.

6. The tape will be laid in correct tension, ie 10 Ibs for a 30 metre tape
and 15 Ibs for a 100 metre tape.

7. The distance from zero to each mark will be read and recorded to the
third decimal of a foot or metre.

8. The angle of slope of the standard will be read with a theodolite or
tacheometer and recorded.

9. At the 60 metre mark a right angle from the line of the standard will
be raised instrumentally, and a ground mark inserted a distance of about 25
metres . This mark is for checking the setting of the diopter sight of the
stadia rod.



RECORDING THE STANDARD DATA

10. The RC is responsible for initiating a file for each standard. The
name of the town in which the standard falls will be written on the cover of the
file which will contain a blank standard recording form. The following infor-
mation and data will be recorded by the surveyor who lays down the standard.

a. Map number.

b. Textual description of the standard, eg "Extends from grid
reference 0641 to 1241 on the south kerb of Eden Street. Zero is on the
prolongation of the west side of No 76 Eden Street. "

c. Number of the standardised tape used.

d. Date of measurement.

e. Name of surveyor responsible for laying down the standard.

f. Measurement of each mark from zero and from the 60 metre mark.

g. Angle of slope.

h. Temperature readings.

j. Descriptions with measurements from local detail will be made on
A4 paper of the zero, 10m, 60m, and diopter sight marks.

11. On completing the recording in para 10 the file will be forwarded to
Survey Computations Branch, who will compute the horizontal distance from
zero to the 10m mark and from zero to the 60m mark. Survey Computations
Branch will retain the standard recording form and return the file containing
the standard terminal descriptions and computed horizontal distances to the
RC who will forward it to the CS.



KERN DK-RT SELF-REDUCING TACHEOMETER MK 1
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Plate 1

•

/26

1 Lighting mirror

4 Horizontal clamp

5 Vertical clamp

6 Vertical slow motion screw

8 Focussing sleeve

10 Cover over adjusting screws of level

11 Eyepiece of optical plummet

12 Levelling screws

13A Protection cap for altitude level
adjustment

13B Protection cap for rotating prism
adjustment

14 Reversible prism for viewing altitude
level

15 Telescope Level

16 Altitude level slow motion screw

19 Release stud for centring

21 Tilting plate

22 Movable clamp housing

23 Tripod head

24 Telescope eyepiece

25 Cover for levelling screw

26 Adjusting nuts for telescope level
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Plate 2

KERN DK-RT SELF-REDUCING TACHEOMETER MK 1

14

2 Circle reading eyepiece

3 Distance micrometer drum

4 Horizontal clamp

5 Vertical clamp

6 Vertical slow motion screw

7 Horizontal slow motion screw

8 Focussing sleeve

12 Levelling screws

14 Reversible prism for viewing altitude level

15 Telescope level

16 Altitude level slow motion screw

17 Light gap micrometer setting screw

1 8 Prism reversing knob for 2

1 9 Release stud for centring

20 Reading microscope for distance drum
and commutator ring
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Plate 3

KERN DK-RT SELF-REDUCING TACHEOMETER MK 2

_

1 Switch-over knob of prism for 10
viewing collimation level 11

2 Magnifier for collimation level 12
3 Telescope level 13
4 Telescope focusing ring 14
5 Magnifier for distance reading 15

micrometer 16
6 Telescope eyepiece 17
7 Plate level 18
8 Horizontal clamp 19
9 Cover of circle orienting gear

Clamping sleeve of tripod head
Vertical clamp
Finder-collimator
Micrometer for distance reading
Circle reading microscope
Vertical slow-motion screw
Circle micrometer knob
Horizontal slow-motion screw
Levelling knob
Centring tripod head
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Plate 4

CENTRING TRIPOD No 173

1 Centring sleeve 8
2 Instrument support plate 9
3 Tripod head 10
4 Release button for tripod head 11
5 Centring rod 12
6 Knurled retaining ring 13
7 Bullseye level mount

Bayonet lock
Spherical seat of tripod head
Tripod head plate
Clamping grip for tripod head
Instrument height graduation
Bullseye level
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Plate 5

ROD TRIPOD No 175

Upper Half

-
1 Socket component for rod holder

2 Clamping screw for rod holder

3 Stop screws

4 Retaining screw

5 Positioning ring

6 Clamping screw for positioning ring

7 Stop screws

8 Graduated vertical extensible tube

9 Indicator mark

10 Clamping head containing box level

11 Index mark

12 Clamping screw for No 8

1 3 Perspex cover for box level

14 Level adjusting screws

15 Tripod centring tube

16 Clamping lever

17 Clamp screw

18 Ball clamping ring

19 Upper clamping plate

20 Lower clamping plate

21 Tripod head
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Plate 7

STADIA ROD MOUNTED ON TRIPOD No 175

1 Stadia rod

2 0 index

3 +50 index

4 Centring tube

5 Flange fitting for housing legs

6 Graduated tube

7 Box level

8 Clamping lever

9 Rod holder

10 Lower clamping screw-graduated rod

11 Diopter sight

1 2 Positioning ring for setting graduated
tube to desired height



ROD HOLDER AND DIOPTER SIGHT

Mod 5/D
Plate 8

Left-Toggle type Right-Lever type

1 Rod holder

2 Clamping screw for No. 1

3 Clamping block

4 Clamping lever

5 Washer

6 Diopter sight and bracket complete

7 Clamping screw for No. 6

8 Retaining screw for No. 7

9 Dowel pins

10 Circular locking nut with dowel holes

11 Light cross eye end

12 Eye piece cover

13 Retaining screw for no. 12

14 Toggle clamping lever

15 Hinge pin

16 Toggle spring

17 Spring securing screw

18 Guide pins

19 Spring

20 Target

21 Reflector

22 Light cross object end
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Plate 9

KERN EXTENSION ROD

i i i y i i i y i i i m i i w u u u2*o 3'o 4<o 5"o 6'o

•_

1 Auxiliary Index

2 Runner Rails

3 Coupling Bar

4 Dividing Plate

5 Recess for Rod Holder (Applies only to type A)

6 Clamping Screws



Mod 5/D
Plate 10

EXTENDED ROD ON TRIPOD No 175

EXTENSION ROD ON TRIPOD No 175
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Plate 11

KERN DK-RT SELF-REDUCING TACHEOMETER Mk 1

DISTANCE READINGS

Til

85 m
0-325m

85-325m

50+

' ' ' '

ANGLE READINGS

Horizontal Vertical

209°
24-2'

209° 24-2'

107"
25-7'

107- 25-7'



KERN DK-RT SELF-REDUCING TACHEOMETER Mk 2

DISTANCE READINGS

50+

' ' ' ' 1 ' '
'4'c1 ' ' 's'o1 ' ' 'e'c1 ' ' W ' ' 'e'o1 '

Til

85 m
0.275 m

85.275 m

ANGLE READINGS

Horizontal

46'
7' 46'

(without micrometer)

268' 20'
5' 43"

268' 25' 43"

(with micrometer)

Vertical

-00.23%
tgu = 0.0023

+ 02.42%
tgu = 0.0242

(Tangent scale)

+ 107.27%
tg« = 1,0727
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Plate 13

DIAGRAMS FOR THE ADJUSTMENT OF THE

KERN DK-RT SELF-REDUCING TACHEOMETER

Fig 3



4 - Mod 5/D
: Plate 14

JOB SHEET: REPAIR ETC TACHY EQUIPMENT & CO-ORDENFATOGRAPHS

PART A (To be completed by the person responsible)

SUPT STORES

The undermentioned equipment is forwarded for ^repair /periodic
inspection and overhaul.

a. Equipment No .............. b. Number of packages

c. Parts sent (ie full equipment or named or numbered parts reference
(Tachy only) plates 1 to 9)

d. Method of Despatch e. Despatch Date

f. Name of * station/airport and departure time

g. Name of * station/airport and arrival time

h. Name of main line "''station/airport for return of equipment

j. Telephone No and full postal address of sender

Date Section No
*(for Regional Controller/

Chief Surveyor)
PART B

PTO INSTRUMENT REPAIR SECTION

Please carry out service as 'stated in Part A

Date . . . .
fSupt Stores')

PART C

GD 2 FAT GROUP

The equipment is ready for test on standard bases/grids*

Date
(PTO Instrument Repair Section)

PART D

SUPT STORES

The equipment has been tested and/or serviced; it is ready for despatch to
the field section/Region Office*. Please notify despatch details to person
concerned (part A j r e f e r s ) .

Date
(Gd 2 FAT C-ro

PART E

GD 2 FAT GROUP

The equipment has been despatched today.

Date

(* Delete as appropr ia t e )

OS 63

'(Suit 'Stores)


