-1 A SELF- SUPPORTI NG THECDCOLI TE TARGET FI ELD OF THE | NVENTI ON The present

invention relates to a self-supporting theodolite target. BACKGROUND OF THE

| NVENTI ON Targets of various kinds for use in conjunction with a theodolite
for surveying positioning of certain points are known. The conventi onal

" target that has been used by surveyors is the sight rod which nmust be held

in a true vertical position during nmeasurement. To ensure that the sight
rod is in true vertical position, a leveling neans is used. For this
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associated wth such surveying is t | ne- of - si soneti mes be
obstructed by sone objects present at the site. Where such obstructions
exi st, the surveying equi prent such as the theodolite and/or the sight rod

can be repIELD ORTHEINVENTION<nown trigononetry cal cul ations can al |l ow
for such an obstruction to_be circunvented yet still allow for the

det er mi nat i on Ghe preseniriaventionerediteposs salbpupiorong thesidolite flargati ve to t he
other. Wiilst a repositioning of the sight rod for such purposes in | and
surveying may not be of a major influence on the necessary or desired

degree of [ veying relative positions of
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may introduce iInaccuracies which are significant. Furthernore wth

tradi ti onairvéyingypositionimndf sentaig poirgs wheksowheThe gbhvemibniab tdigeidthhy has
person in position during the taking of neasurenents fromthe sight rod by
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i nfluence, the results of e survey to any signifi.cant degrtee. However
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the rod.

A problem associated with such surveying is that line-of-sight may
sometimes be obstructed by some objects present at the site. Where such
obstructions exist, the surveying equipment such as the theodolite and/or the sight
rod can be repositioned and through known trigonometry calculations can allow for
such an obstruction to be circumvented yet still allow for the determination of the
relative disposition of one point relative to the other. Whilst a repositioning of the
sight rod for such purposes in land surveying may not be of a major influence on the
necessary or desired degree of accuracy, when it comes to surveying relative
positions of components in a factory or for example in the construction of ships, the
repositioning of a sight rod to allow for the circumvention of obstacles may
introduce inaccuracies which are significant. Furthermore with traditional forms of
land surveying where the sight rod is held by a person in position during the taking
of measurements from the sight rod by the theodolite, slight movement by the sight
rod normally does not influence the results of the survey to any significant degree.
However where the positioning of machinery or components on a vessel is

dependent on a high degree of accuracy for their placement, it may not be practical

to use a handheld sight rod for such purposes.



i Hence, it is accordingly an object of the present invention to provide a
! self- supporting theodolite target which addresses the abovenentioned

di sadvantages or which will at |east provide the public with a useful

choi ce. BRI EF SUMVARY OF THE | NVENTI ON Accordingly in the first aspect the
present invention consists in a self- supporting theodolite target
conprising; an elongate standard havingsa ground engageabl e end and at

| east one target at a predeterm ned di stance away fromthe ground

engagenent end,;neans .t o support said el ate standard in an uprigh
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standard includes a neans to aid in |leveling of said standard to position
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member above the ground to (in use) hold said elongate standard, said base member
including a ho]dér adapted to support said elongate standard in a manner to allow it
to move in its elongate direction relative to said base member.

Preferably said elongate standard includes a means to aid in leveling of said
standard to position in use the target vertically above said ground engagable end.

Preferably said base member includes a means to aid in leveling of said
standard to position in use the target vertically above said ground engagable end.

Preferably said means for leveling is disposed at an end opposed to said
ground engageable end of said elongate standard.

Preferably said means for leveling is a fluid containing reservoir with
transparent convex cover onto which a circular marking is provided, said reservoir
including a bubble which is to become positioned within said circular marking when
said self-supporting theodolite target is leveled.

Preferably said elongate standard includes a recess disposed on its
longitudinal surface, said recess including a flat surface defining said target.

Preferably said elongate standard includes a longitudinally extending section

of a circular cross sectional perimeter at where said elongate standard is engaged

with the base member of said means to support.



-3 Preferably said elongate standard is substantially of a |longitudinally
extendi ng section of a circular cross sectional perineter save for a
portion thereof defining said target. Preferably said el ongate standard
i ncludes at least two O rings provide thereabout and at spaced apart

| ocations internmedi ate of which said elongate standard is engaged with
sai d base nenber, said o-rings preventifg said elongate standard from

di sassoci ating fromsaid base nenber. Preferably said el ongate standard

i ncludes at |egst._ 0 first ri,ng_positi ane hove. said _hqgl.der an t
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member, said aperture being of a size barely Jarger than the maximum diameter of
said elongate standard thereby holding said elongate standard in a sliding yet
laterally fixed relationship with said base member.

Preferably said elongate standard includes a cylindrical section, said
cylindrical section passing through an aperture of said base member of a size to
allow said cylindrical section to slide within said aperture of said base member.

Preferably said elongate standard passes through said aperture of said base
member and can rotate about its said elongate axis to present said target in use to
different directions without moving said base.

Preferably said ground engageable end is substantially pointed.

Preferably said target is positioned at a fixed and predetermined distance
away from the ground engagement end.

Preferably said target is at or towards the distal end away from said ground
engageable end of said elongate standard.

Preferably there is provided a plurality of targets each at differing
predetermined heights away from the ground.

Preferably said means to support is a tripod.

Preferably said base member is of a triangular plan shape.

Preferably said base member is of a quadrilateral plan shape.



Preferably said base nmenber is of a triangular plan shape. Preferably said
base nmenber is of a quadrilateral plan shape. -4 Preferably said adjustable
ground engageable legs are threaded to allow height adjustnment of said

~ base nenber. Preferably said adjustable ground engageabl e | egs each have a
t" first pointed ground engageable end. Preferably said adjustable ground
engageabl e | egs havi ng second end whi chy_includes an external thread,

t hreadi ngly engaged with said base nenber. Preferably an aperture is
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theodolite target comprising:-

an elongate standard having a ground engageable end and at least one target
at a predetermined distance away from the ground engagement end;

means to support said elongate standard in an upright condition, said means
to support including a base member having at least three spaced apart adjustable
ground engageable legs arranged in a manner to allow support of said base member
above the ground arranged to (in use) stably support said elongate standard, said
base member including a holder adapted to support said elongate standard in a
manner to allow it to rotate about its longitudinal axis.

Preferably said holder also allows for movement in longitudinal direction.

In a further aspect the present invention consists in a theodolite target
comprising

a tripod assembly including three adjustable in length supporting legs
disposed from a platform to support said platform above the ground onto which it is
to be placed, said platform including a means to hold an elongate standard,

an elongate standard engaged with said platform by said means to hold in a
manner to allow said elongate standard to move in its elongate direction relative to
said platform and to engage a ground engagable end of said elongate standard with
the ground adjacent to said legs, said elongate standard including a theodolite target

disposed at a surface thereof away from said ground engagable end.



an. el ongate standard engaged with said platformby said neans to bold in a
manner to allow said elongate standard to nove in its elongate direction
relative to said platformand to engage a ground engagabl e end of said
el ongate standard with the ground adjacent to said |egs, said elongate
standard including a theodolite target disposed at a surface thereof away
fromsaid ground engagabl e end. -5 Thissinvention nay al so be said broadly
to Consist in the parts, elenents and features referred to or indicated in

the: spect 1 cat g §lchi, 5RBIA1GE) Qi yASY BHBHL: ISP ERIEY om0

any or all conbi'nations o WO or nore‘of sard pa el enents or
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known equivalents in the art to which this invention relates, such known
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forth. BRI EF DESCRI PTI ON OF THE DRAWNGS A preferred formof the present
i nvent i onelementhonftadurgssond whdrenspesific uiegess ore mentinacdbesap aiychhave

drawings in which; Figure | is a plan view of the self-s ortin
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illustrates an alternative formof the self-supporting theodolite target,
Figure 5 is a plan view of the elongate standard, Figure 6 illustrates a

si de vi ewBRIEINDESCRIPTION@FJEHE DRAWIMAME®d engagenent with the base
menber, Figure 7 is a plan view through part of the self-supporting .

t heodol i t e t ar §eprefemeduioomsof sthe prggenti wwention hwilk| raovgabe deserips avith
iIIustratir} its engagenment with the holder, Figure 9 is a top view of the
el ongat e EHEHASE P he|aucompenyigsidravings i WhiChie  engagenent with the bol der,

Figure 1 is a plan view of the self-supporting theodolite target,

Figure 2 is a top view of the self-supporting theodolite target of Figure 1,

Figure 3 is a plan view showing the positioning of the self-supporting
theodolite target when the device is in use,

Figure 4 illustrates an alternative form of the self-supporting theodolite
target,

Figure 5 is a plan view of the elongate standard,

Figure 6 illustrates a side view of the elongate standard in threaded
engagement with the base member,

Figure 7 is a plan view through part of the self-supporting theodolite target,

Figure 8 is a top view of the elongate standard illustrating its engagement
with the holder,

Figure 9 is a top view of the elongate standard illustrating its alternative
engagement with the holder,

Figure 10 is a side view showing the engagement of the holder with the base
member,

Figure 11 is the side view of the cutout,

Figure 12 illustrates an alternative form of the cutout,

Figure 13 illustrates another alternative form of the cutout,

Figure 14 illustrates an alternative form of the engagement between the

elongate standard and the holder, and



Figure 10 is a side view show ng the engagenent of the holder with the base

menber, Figure 11 is the side view of the cutout, Figure 12 illustrates an
alternative formof the cutout, Figure 13 illustrates another alternative
formof the cutout, Figure 14 illustrates an alternative formof the

" engagenent between the elongate standard and the hol der, and -6 Figure 15
is a plan view of the el ongate standardgwi th the protective cover. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Referring now to the draw ngs and nore
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supporting the elongate standard 2. The elongate standard 2 is of a
cylindrical nenber having a first end 4 and a opposite second end 5. The

el ongat e PEFAHIED DESURIPTION OIOTHE BNVENTEON | argely cylindrical shape.
It may alternatively be of a tubular configuration or it may include or be
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versatility and to which reference will hereinafter be made. The first end 4 of the
elongate standard 2 is pointed and when in use, the pointed end engages with the
ground at the place to be measured. The elongate standard 2 will in use be in an
upright position and with the opposing second end 5 of the elongate standard 2
disposed away from the ground.

The elongate standard 2 includes a target 6 disposed between the first end 4
and the second end 5 and preferably, at a predetermined distance H away from the
first end 4 as shown in Figure 4. The target 6 is preferably positioned within a
cutout 7 provided to the longitudinal surface of the elongate standard 2. The cutout
7 has a flat vertical base 8 onto or at which the target 6 is positioned. In the
preferred form, the flat base 8 is of a quadrilateral shape and the top 9 and bottom
10 walls of the cutout 7 taper outwardly from respective edges of the flat base 8 (as
shown in Figure 11) such as to provide a bigger cutout 7 surface area to allow a
better sight of the target 6 from the point where measurement is taken. The cutout 7
can be of any suitable depth but not equal to the diameter of the elongate standard 2.

It is appreciated by a person skilled in the art that other configurations of
cutout may also be provided. For examples, the top 9 and bottom 10 walls of the
cutout 7 may be perpendicular to the flat base 8 as shown in Figure 12 or the cutout

7 may be of a concave configuration as shown in Figure 13. In the latier example,

the target 6 will not be lying on a flat base 8.



10 wall's of the cutout 7 taper outwardly fromrespective edges of the flat

. base 8 (as shown in Figure 11) such as to provide a bigger cutout 7

surface area to allow a better sight of the target 6 fromthe point where
measurenent is taken. The cutout 7 can be of any suitable depth but not
equal to the dianeter of the elongate standard 2. It is appreciated by a
person skilled in the art that other compfigurations of cutout may al so be
provi ded. For exanples, the top 9 and bottom 10 walls of the cutout 7 may
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bet ween the cente target 6 and the first” end 4 of the elongate

standard gedign id tewhiseiamd tHeakrgehi s di stance His known to a user prior to
t aki ng any neasurenments. This allows for the user to wuse it for caonputing
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| ine-of- sight is visible, not obstructed by any object. As can be seen
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distance away from the first end 4 of the elongate standard 2 (see Figure 16). The
plurality of targets may be arranged in line with one above the other or they may be
positioned with each offsetting each other such that measurements can be taken
using any one of the targets which is in line with the theodolite or which the line-of-
sight is visible, not obstructed by any object.

As can be seen from Figure 1, the elongate standard 2 is supported in use
uprightly by a base member. The base member 3 is preferably of a triangular plate
11 (as shown in Figure 2) baving at least three threaded apertures 12 adapted to
receive threaded legs 14. The threaded apertures 12 and correspondingly the
threaded legs are each disposed near the respective corners of the triangular plate
11. It is envisaged that the apertures 12 and correspondingly the adjustable legs 14
may be provided anywhere within the surface area of the triangular plate 11 or even
along side edges of the triangular plate 11 sufficient to support the base member 3
above the ground. Additional apertures and legs may also be provided to provide
additional support for the base member 3 if desired. In the most preferred form, the
base member and the adjustable legs define a tripod. While only a triangular base
member 3 is depicted in Figure 1, it should be appreciated by a person skilled in the

art that other shapes of base member 3 may also be adopted.



uprightly by a base nenber. The base nenber 3 is preferably of a triangular
-plate 11 (as shown in Figure 2) having at |east three threaded apertures
12 adapted to receive threaded | egs 14. The threaded apertures 12 and
correspondingly the threaded |egs are each di sposed near the respective
corners of the triangular plate 11. It is envisaged that the apertures 12
and correspondingly the adjustable |1egs814 may be provi ded anywhere within
the surface area of the triangular plate I1 or even along side edges of
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hei ght adﬂegsltﬁlnﬁrﬁtdjmd %Wg AoRLRY piece of the leg 14. It is appreciated that the
adjustable leg 14 is not limited to the two configurations as described above. Other
suitable form of legs that permit height adjustment may also be adopted.
The elongate standard 2 may be supported by the base member 3 via a
through hole of the base member 3 through which the elongate standard 2 engages.
In such configuration, the base member 3 preferably has a thickness sufficient to
support the elongate standard 2 in an upright position. To provide sufficient tight
fitting of the elongate standard 2 to the through hole, the diameter of the hole should
preferably be the same or if not, slightly bigger than the diameter of the elongate
standard 2.
In the most preferred form, the base member 3 includes a cylindrical holder
22 adapted for receiving the elongate standard 2 to support it in an upright position.
The cylindrical holder 22 preferably encompasses the outer peripheral of a
substantial cylindrical portion of the elongate standard 2. However, it is appreciated
by a person skilled in the art that the holder 22 may also be of a construction as
shown in Figure 14, i.e. with a cross-section of an incomplete circle.
The whole of the holder 22 may be positioned above the base member 3 or

part of which may be dispose below the base member 3. In either configuration, the



The el ongate standard 2 may be supported by the base nenber 3 via a

t hrough bol e of the base nenber 3 through which the el ongate standard 2
engages. In such configuration, the base nmenber 3 preferably has a

t hi ckness sufficient to support the elongate standard 2 in an upright
position. To provide sufficient tight fitting. of the elongate standard 2
to the through hole, the dianmeter of the. hole should preferably be the
sane or if not, slightly bigger than the dianmeter of the elongate standard
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elongate standard 2 to move in its longitudinal direction when desired. Alternatively
and preferably in addition it also permits rotation of the elongate standard 2 about
its longitudinal axis. The ability to rotate in its longitudinal axis (where the standard
is of circular perimeter) allows for easy positioning of the target elongate standard 2
in sight with the theodolite when in operation and in use. If the theodolite is not in
the line of sight with the target, the elongate standard can be rotated about its
longitudinal axis to present the target to a different direction. The theodolite can
then be repositioned whilst the elongate standard remains in the correct location
relative to the point that is wishing to be determined.

To prevent the elongate standard 2 from sliding off the holder, two rings 32

and 34 are provided and engaged with the outer peripheral of the elongate standard
2. The first ring 32 is disposed above the holder 22 and the second 34 is disposed
below the holder. The distance between the two rings is the distance within which
the elongate standard 2 is able to move in the longitudinal direction. In an
alternative form, instead of providing the two rings, the portion along which the
elongate standard 2 moves in its longitudinal direction may have a diameter smaller
than the other portion of the elongate standard 2 (as shown in Figure 6). The

elongate standard 2 of this configuration may be in threaded engagement with the

base member 3.



and preferably in addition it also permts rotation of the el ongate
standard 2 about its longitudinal axis. The ability to rotate inits

| ongi tudi nal axis (where the standard is of circular perineter) allows for
. easy positioning of the target elongate standard 2 in sight with the

" theodolite when in operation and in use. If the theodolite is not in the
line of sight wwth the target, the el ongate standard can be rotated about
its Jlongitudinal axis to present the target to a different direction. The

el L, STy SRS AR B e 4

in the correct l[ocation ve to poin

det er ni neﬁleaﬂ'meﬁfe@@@tleb&%]@hﬁ@ﬁﬂﬂf39ti§fnlﬁ6’5i€le@. ﬁi@%@éli:@i Agepbly tendio! der,
two rings 32 and 34 are provided and engaged with the outer péripheral of

t he el onght encirtediamtb ti pliner Surfate of ne Basd methitsp @ od cattwdded athinlader 22
and the second 34 is disposed below the bolder. The distance between the
two ringsCayty peovidest apdee hasehmemberchn thenpredereathfnrm, shedenalng2assemblyl e t o

nove in the .l angitudi nal direction. In an | ternative for i nst ead, of

o ovi di ng 01t S ARG emitRaOeb af Rt ot e PG Sedaihacs SO o 2
moves i N gl L8ghl Sl B ORRIPY NANEH 2o P L ATEL S ATRL LiGE, abPal the
ot her porti®on o e el ongate andard 9 s %R &

el ongat e ghanea i i (it i ; nt

i h T he g e PR Dl T el AT o aae

t heodol i tleulitde geib]l mnidoan timdicakinggplany withas uriesudart snarRinge VWhengthessafrbl y 30
I's provided. This |eveling assenbly 30 nma be nmounted onto the planar
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base nenbgr. 1.n.t referred.form the leveling assenbly 30 is disposed
and enbed%‘«llavﬁf%flﬂ%giﬁﬂﬂ%rwﬂ?ﬂ% el ongate standard 2 as shown in Figures 5
and 6. The | ev@gh; : WA Bi INIWEEYVIHEES
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the self- supporting theodolite target 1 is |eveled, b}; adj ustment of the
| egs 14, thaeoppasibesecond erd qiofibe elongatei siendasd torprategighe leveling assembly

30 from breaking.

The method of operation and use of the present invention is herein described.
The self-supporting theodolite target is placed over the point that is to be measured,
the predetermined height of the target 6 is known. The target 6 is positioned over
the point to be measured by engaging the first end 4 onto the point. Levelling of the
target 6 1s carried out by adjusting the legs of the base member 3 and assuring that
the bubble is positioned within the circle to thereby place the elongate standard
vertically. Any unleveled ground can be catered for by adjustments of the legs and
the length of the portion of the legs that are disposed below the base member 3 in
such case may be different (see figure 3). The standard is free floating to within
limits to allow for it to move up and down (in the axial or longitudinal direction) as
the adjustment of the legs occurs. Once the bubble of the leveling assembly is
within the circle, the target 6 is considered leveled. Measurements can then assumed
using the theodolifc.

If the target 6 is obstructed, the whole self supporting theodolite target need
not be moved but can remain in place. The standard merely needs to be rotated to
present the target 6 to a different direction from which a theodolite measurement

can be made.



Optionally, a protective cap 40 as shown in Figure 15 is provided. Wen the
~sel f-supporting theodolite target is not in use, the protective cap 40 is
capped onto the opposing second end 5 of the elongate standard to protect
the | eveling assenbly 30 from breaking. The nethod of operation and use of
“the present invention is herein described. The self-supporting theodolite
target is placed over the point that is0 be neasured, the predeterm ned
hei ght of the target 6 is known. The target 6 is positioned over the point

to be neasured ngagj ng.the first end. 4 onto the pgint. Levelling of the
target 6 is caﬁ%e@ogﬁ%eﬁ&l%{m"u& Plﬁ’dl‘fezlefqré ¢ PHrPesss ol aemmihisation oal
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are di spoggggﬁ%lﬁovkaﬁg asﬁ%&?gﬁgﬂt?‘%ﬁ%g&e %ﬁggg%y be different (see
figure 3). The standard is free floating to within limts to allowfor it
to nmove up and down (in the axial or longitudinal direction) as the
adjustnent of the legs occurs. Once the bubble of the leveling assenbly is
within the circle, the target 6 is considered | evel ed. Measurenents can
then assuned wusing the theodolite. If the target 6 is obstructed, the
whol e self supporting theodolite target need not be noved but can remain
in place. The standard nerely needs to be rotated to present the target 6
to a different direction fromwhich a theodolite neasurenent can be nmade.
-11 The above description is provided for the purposes of exenplification
only and it will be understood by a person skilled in this field that

nodi fications and variations may be made wi thout departing fromthe
invention. -12 CLAIMS: 1. A self-supporting theodolite target conprising;
an el ongate standard having a ground engageabl e end and at | east one target



at a predeterm ned di stance away fromthe ground engagenent end, neans to
support said elongate standard in an upright condition, said neans to
support including a base nenber having at | east three spaced apart

adj ust abl e ground engageabl e | egs arranged in a nmanner to allow stable
support of said base nenber above the ground to (in use) hold said

el ongate standard, said base nenber ipﬁ%uding a hol der adapted to support

sai d el ongate standard in a manner to alTowit to nove in its elongate
di rection Me to said base nenber. 2. A self-supporting theodolite
target as ' in claiml wherein said elongate standard includes a

means to gid i ' .of .said,standard to. position in use the target
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claimed in cfaim2 wherein said neans for levefing is di sposed at an end
opposed to sai tegnstmduppighsadidlengme stitdsal oh areipright corslitao] aaill meand

sel f-supporting theodglite target as clainmed in claim4 wherein said neans
for |evel ih§upRorh ingludiag cokesa memaparduvingar legist three spagesh apart adjysekleover
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said recess including a flat surface defining said target. 7. A

sel f - supptsrmioMg in fis oldogateditegtigorelative tasatd basexmambeone of claims 1 to 6
wherein said el on%gt e standard i.ncludes a |ongitudinally extending section

of a cirgul arcp '§“B@Hf‘f‘8n&e°ﬂ‘élﬂﬁenéﬁr§?t a¢ clmered dnj elaimp ohgaheem sadard i s
engaged Wibhoak ReadaRFindRIRE 2 Abaf@laiiBA2veihe PR Standard to position in

use the target vertically above said ground engagable end.

3. A self-supporting theodolite target as claimed in claim 1 wherein said base
member includes a means to aid in leveling of said standard to position.in use the
target vertically above said ground engagable end.

4. A self-supporting theodolite target as claimed in claim 2 wherein said means
for leveling is disposed at an end opposed to said ground engageable end of said
elongate standard.

5. A self-supporting theodolite target as claimed in claim 4 wherein said means
for leveling is a fluid containing reservoir with transparent convex cover onto which
a circular marking is provided, said reservoir including a bubble which is to become
positioned within said circular marking when said self-supporting theodolite target
is leveled.

6. A self-supporting theodolite target as claimed in any one of claims 1 to 5
wherein said elongate standard includes a recess disposed on its longitudinal
surface, said recess including a flat surface defining said target.

7. A self-supporting theodolite target as claimed in any one of claims 1 to 6
wherein said elongate standard includes a longitudinally extending section of a
circular cross sectional perimeter at where said elongate standard is engaged with

the base member of said means to support.



S. A self-supporting theodolite target as clained in any one of clainms | to
7 wherein said elongate standard is substantially of a longitudinally
extending section of a circular cross sectional perinmeter save for a
portion thereof defining said target. 9. A self-supporting theodolite
target as claimed in clainms 7 or 8 wherein said elongate standard incl udes
at least two Orings provide thereaboutjfnd at spaced apart |ocations

i nter-medi ate of which said elongate standard is engaged with said base
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of said base nenber. 13. A self-supporting theodolite target as clained in
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wherein said target is positioned at a fixed and predeterm ned di stance
away fromll. A self-supporting theodolite target as claimed in any one of claims 1 to 6

wherein said elongate standard passes through an aperture of said base member,
said aperture being of a size barely larger than the maximum diameter of said
elongate standard thereby holding said elongate standard in a sliding yet laterally
fixed relationship with said base member.

12. A self-supporting theodolite target as claimed in claim 11 wherein said
elongate standard inclides a cylindrical section, said cylindrical section passing
through an aperture of said base member of a size to allow said cylindrical section
to slide within said aperture of said base member.

13. A self-supporting theodolite target as claimed in claim 12 wherein said
elongate standard passes through said aperture of said base member and can rotate
about its said elongate axis to present said target in use to different directions
without moving said base.

14. A self-supporting theodolite target as claimed in any one of claims 1 to 13
wherein said ground engageable end is substantially pointed.

15. A self-supporting theodolite target as claimed in any one of claims 1 to 14

wherein said target is positioned at a fixed and predetermined distance away from

the ground engagement end.



t he ground engagenent end. 16. A self- supporting theodolite target as
claimed in any one of clains | to 14 wherein said target is at or towards
the distal end away from said ground engageble end of said el ongate
standard. 17. A self-supporting theodolite target as clainmed in any one of
claims 1 to 16 wherein there is provided a plurality of targets each at
differing predeterm ned heights away fijyomthe ground. 18. A

sel f-supporting theodolite target as clained in claiml, wherein said nmeans
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claims 1 to 20 wher adj ust abl e ground engageabl e | egs are threaded
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theodolite target as clainmed in any one of clains 1 to 21 wherein said

adj ust abl whegreounberengapeaided heplsrauy ofhtargeta dachsat gidfemingd prpdetemohined
engageabl e .end. 23. A self-supporting theodolite target as clained in claim
1, wher ei beighis @vaydremihegEWdound engageabl e | egs havi ng second end whi ch

i ncl udes external thread, readi ngl y .engaged with said.base nenber.
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aperture 5§ @&q\{%]gg\?\#@rough sai d base nenber and is defined by a hollow
sl eeve of a P ngt I ch cover a substantial portion of said el ongate

standard Bave Atself oftérig thepdolileOargde ek atdintef inndmdosdod clamget to 28, A
sel f-supporting theodolite target as clained in claim?24 wherein said

sl eeve amshergindsasd basgamembea defr aitringulan pldw gfwged connection. 26. A
self- SUppZPdt | A s%ﬁ?s%%%loirtgneg %h%ro Slite tar ertiassicqgi:med in any one of claims 1 to 18
wherein said base member is of a quadrilateral plan shape.
21. A self-supporting theodolite target as claimed in any one of claims 1 to 20
wherein said adjustable ground engageable legs are threaded to allow height
«  adjustment of said base member.
22. A self-supporting theodolite target as claimed in any one of claims 1 to 21
wherein said adjustable ground engageable legs each have a first pointed ground
engageable end.
23. A self-supporting theodolite target as claimed in claim 1, wherein said
adjustable ground engageable legs having second end which includes an external
thread, threadingly engaged with satd base member.
24. A self-supporting theodolite target as claimed in claim 1, wherein an aperture
is provided through said base member and is defined by a hollow sleeve of a length
which cover a substantial portion of said elongate standard save at least for a portion
thereof defining said target.
25. A self-supporting theodolite target as claimed in claim 24 wherein said
sleeve and said elongate standard ate in threaded connection.
26. A self-supporting theodolite target comprising:-

an elongate standard having a ground engageable end and at least one target

at a predetermined distance away from the ground engagement end;



an el ongate standard having a ground engageabl e end and at | east one target
at a predeterm ned di stance away fromthe ground engagenent end; Means to
support said elongate standard in an upright condition, said neans to
support including a base nenber having at | east three spaced apart

adj ust abl e ground engageabl e | egs arranged in a manner to all ow support of
sai d base nenber above the ground arrggged to (in use) stably support said
el ongate standard, said base nenber including a bolder adapted to support
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di rection. ite target conpising a tripod assenbly including

three adj prfvallldigapedt@@ tigl asrapped i Bandmgs to dlilswospport ndsaid fpsathanber o
support said platform above the ground onto which it is to be placed said
pl at f or m abmveuttiengromndemaranged todini use) sthblygsupposit sad glengath sendagatsald
standard engaged with said platfor %d means t nner to
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ground engagabl e en
holder also allows for movement in longitudinal direction.

28. A theodolite target compising

a tripod assembly including three adjustable in length supporting legs
disposed from a platform to support said platform above the ground onto which it is
to be placed, said platform including a means to hold an elongate standard,

an elongate standard engaged with said platform by said means to hold in a
manner to allow said elongate standard to move in its elongate direction relative to
said platform and to engage a ground engagable end of said elongate standard with
the ground adjacent to said legs, said elongate standard including a theodolite target

disposed at a surface thereof away from said ground engagable end.



