1 Radi o Frequency (RF) Field Sensor Mast 5 The invention relates to a
sensor mast systemfor positioning a sensor, especially a m crowave
sensor, in predefined positions of a test setup. In standardi zation
processes for electrical and electronic 10 equi prent nunerous tests
are required. This includes generating a uniformelectric field
within at least a single vertical plane by nmeans of a suitable test-
systemto neasure the el ectromagnetic susceptibility of the

equi prent. For this purpose at |east one radio frequency 15 field
sensor is used to neasure the field_ strength at different positions
on the at |east one vertical plane. "To achieve a spatial resolution
of the field geonetry several sensor positions are realized. To
reduce costs and to increase the conparability of the results a
single sensor 20 is typically used for t hese neasurehents. The single

sensor therefore has,to Qf sey sensor positions
W th great accuracy%aﬁ 58%%§ e gggaéa%gsﬁﬁs |on|ng of the

field sensor 25 was a dlfflcult and meni al task. The field sensor

mast has.to.,be.carri.ed t he corr ositliao Aftermards t he
correct %e&g‘ﬁ"t Bf - tﬁgnslée%s?% % s %t ’BSOP: yii F@ﬁt% ypI Ftal | y by use of a
cl anp connegidingoting sess@LRr mdpbemal@ysarmmtvavélsmeoi hene are no

hei ght i ndi craet %fn fp%sf‘t XQI cgl %93?%“?1?}5 mast, the correct height

of the sen ‘fecked by Usé a tape measur e.
Addltlonally typlcal sensor masts are constructed from strong

materials, f%.%@aﬁé?f%&ggggS% Qiégésggglfgitgiéétr§cal and electronic
10  equipment numerous tests are required. This includes
generating a2 uniform electric field within at least =2
single vertical plane by means of a suitable test systenm
to measure the electromagnetic susceptibility qf the
equipment. For this purpose at least one radio fregquency
15 field sensor is used to measure the field strength at
different positions on the at least one vertical plane. To
achieve a spatial resolution of the field geometry several
sensor positions are realized., To reduce costs and to
~ increase the comparability of the results a single sensor
20 is typically used for these measurements. The éinqle
sensor therefore has to be positioned at the séveral

sensor positions with grgat accuracy.

In the past the accurate positioning of the field sensor
25 _was a difficult and menial task. The field sensor mast has
to be carried to the correct position. Afterwards the
correct height of the sensor haé to be adjusted typically
by use of a clamp connecting the sensor to the sensor -
mast. Since there aré no height indicators on the typical
30 sensor mast, the correct height of the sensor has to be.

checked hy use of a tape measure.

Additionally typical sensor masts are constructed from

strong materials, with relatively high dielectric



constants. Especially the clanp used to fix the sensor to the sensor
mast is typically nade fromsuch a material. This results in
reflections fromthese structures which influence the neasurenents.
Even the dielectric constant 5 of fiberglass, which is often used, is
hi gh enough for these unwanted reflections to occur. The WO

2005/ 099029 Al shows a sensor nast conprising several mast el enents
and a sensor. The nmast elenents 10 extend in a tel escopi ng manner.
The sensor .is connected to the topnost mast el enment. The.
nanufacturlng of this sensor mast tgough requires a great deal of

| abor  and material. For controlling t he hei ght of the sensor

Fur't her mor T8 EERTS SEMSTr LHBat™e GLAT SPi GAAEL FOF HB3Ghr tirent

pur poses tOthéEEEfﬁgbrefneﬂi m@ntgp:d:a\ugm&dbufxcfrrogmfmm hst&iéwei | | ance

pur poses. cordin t he ect o i hve create a 20
P ePa’ sens o gt Rlyd; b keePetighs vinabs fased, SPires hg<tt “rhe 1 el d
sensor and Iﬂﬁihbﬁﬁh mﬁasmuasneementmhtzvemetmeIdaeﬂehtzuor¢an3m8nt'rhe obj ect
is solved by, t. ature claim 1 for the deV| The dependent
cl ai.ns ant%’.fl §t ? %‘ﬁer Zlégﬁohsrré’ﬁ g uﬂeg’ensopgq‘ s?tnouglstem for

posi ti oni ngcheessems@nten yiddefionedtheicght s conpri ses a base, a sensor
and at | east two mast el enents. A sensor nast-is conprised of the

base, 30 at | east one of the mast elenents and the sensor. Al but
one nast el Breed0 s20SE095020i Ak dshioss ghtsenFbre meeh sampir singt er changeabl y

connect abl e S L6 L0P: AlheBy A LGRS BLegEnt &1 fhpurber of

di fferent helg e 'Sensor can be achi eve |s sensor mast
syst em lTheexrsnAtimg Felesyopingy mamgn -h&heoeaspr usscﬂmecﬁe@é%ary to

check the Sﬁ{és%prﬁb%'tgﬁést Sh i, h?hé%hu?é&ﬁ?i‘ﬁf o engf s@ﬁ@&ef' ned

hei ght . Preferably the nast el enents are | nterchangeabl
connect abl enasé thrudbasedwizg@std waah wehepl labor and material.

For controlling the height of the sensor additional means
like a ﬁontrolnprocessor have to be provided. Furthermore
15 this sensor mést is not intended for measurement purposes
to verify electronic devices but for mobile surveillance

purpeses.

Accordingly, the object of the invention is to create a
20 field sensor mast system which provides easy positioning
of the field sensor and enables measurements with very lew

distortiong.

The object is solved by the features of claim 1 for the

25 device. The dépendent claims contain further developments.

A Sensor mast system for positioning a sensor in
predefined heights comprises a base, a sensor and at least
two mast elements. A sensor mast 1s comprised of the base,
30 at least one of the mast elements and the sensor. All bhut
one mast elements are of fixed height. The sensor is
interchangeably connectable to the top of any of the mast
elements, A number of different heights of the sensor can

be achieved by this sensor mast system. The mounting is



Preferably each mast el enment conprises a |lower end and an upper end.
Advant ageously a | ower end of any mast el enent but one mast el enent
is variably connectable to an upper 10 end of any mast elenent. An
upper end and an upper end of any two nast elenents are

advant ageously not connectable. A |lower end and a | ower end of any
two mast elenments are preferably not connectable. This increases the
ease of assenbly of the sensor mast. Furthernore it reduces 15
errors. Preferably each nmast el enent conprises a | ower end and an
upper end, Preferably the | ower ends of all mast el enents but one
mast el ement conprise | ower end conrection 20 el enents and the upper

ends of the mast _elenents preferably conprise u r end connection
ol enents. Lo BREFESHNEL oS QST aFS BT R AGEOUSPIor

connect abl ehéyhuppeincanthe apvecdiliehdned arends preppEneanskighnnect i on
el ements are preferably not connectabl e to upper end 25 connection

el enrents and | ower end connection elenents are preferably not
connect abl ertefelraply t@BdnANBE@idnl SteciBtdhakfiéabliyurt her increases

t he ease_of assenbl f the. sensor st. Assenbly errors occur |ess
likely. 30 ﬁ%ﬁggﬁ%ogglveaf’af%é@fi g?‘:eeaﬁﬁs?t%&rerrent or all mast

el ements and/or the base consist of a nonnetallic material,
especially gf eri of | o iel ectric canstant specially of
rohacer | ThretraRhE 2l afes  F1in® Sk S RoTAR) enErBECRE (e

si gnal qual uppergendr ateentngebhel sensorar #hd feaspmaiss @reakrt abl y

nount abl e i redefjne i ght t] u mast

ol erent st CEERT T SLelBrloLe Rt SRR I A R el M ensor
to the tldp emd off anth@asbelernstt elPameprer Angraadt ammpper afd s&nsor
positions c [ b Lev [ i ageously
t he base co i%gésr!\%%tt ?%a%g%mttg \/\%Lde pg@yﬁ%ﬁ%@%}@ﬁﬁéﬁ Réga\réggtg el ement s
are connect &blarercenchandaxs dougl enbdeohitanivetiot megb gicsprtvAaseare

pgg{?{g‘ﬁgé l?ﬁéfgtégﬂiﬁlnhx Sonaeaind. LS ehallket g Sensorrcan be
P aggembly of the sensor mast. Furthermore it reduces

15 errors.

Preferably each mast element comprises a lower end and an
upper end. Preferably the lower ends of all mast elements
but one mast element comprise lower end connection

20 elements and the upper ends of the mast elements

- preferably comprise upper end connection elements. Lower

end connection elements are advantageously connectable to
upper end connecfion elements, Upper end conhe;tion
elements are preferably not connectable to upper end

25 connection elements and lower end connection elements are
preferably not connectable to lower end connection
elements. This further increases the ease of assembly of

the sensor mast. Assembly erzors occur less likely.

30 Advantageously at least one mast element or all mast
elements and/or the base consist of a nonmetallic
material, especially of a material of low dielectric

constant, gspecially of Rohacell, This reduces reflections,



| east two predefined horizontal positions. Horizontal 15 sensor

di spl acenent is therefore possible. It is not necessary to nove the
entire sensor nmast assenbly, but only the sensor and sone of the
sensor mast elenments. The base remains in position. This additionally
i ncreases the accuracy of the positioning. 20 The base preferably
conprises at |east two. wheels and is novabl e by use of the wheels.
This increases the ease of handling and the accuracy of positioning.
25 Advant ageously the height of the base or the height of the nast

el ement of non-fixed height or the conbined height of the base and a
connected nmast elenent is accuratel%‘adjustab]e. G ound unevenness
can now be conmpensated. Furthernore differing sensor dimensions can
be 30 conpefBAt'dGrely dpereaney the (sdgnal grelify serensast B Ehents

and/ or the bagérconprises a slot in which a cable, especially a
fibreoptic cable, connected to the sensor is nountable. 5 This
reduces reflections caused by the cable and thereby increases the

quality of the &hgsalisgpheratBly Mpubteh1Sens QiredSriReanplidhy s
enbodi ments, of the invention are nOM/&arther expl ai ned with respect

to the drawPhd®  PREigi & UEIPGE YF0BEFT S ePpodiS F8nR Yt O Lefldr for an
exenpl ary testtheFbgse 288 BxXedphadtyingi tled 3884180k NARL fop end of

the top mast element. A great number of sensor positions

can easlly be achieved in a short time.

10 Advantageously the base ¢omprises at least tweo positicns
in which the mast elements are connectable to the base and
the at least two positlons are preferably horizontaily
separated. Preferably the sensor can be positioned in at
least two predef;ned hqrizontal positions. Horizontal

15 sensor displacement 1s therefore possible. It is not
necessgary to move the entire sensor mast assembly, but
only the sensor and some of the sensor mast elements. The
base remains in pozition. This additionally increases the
accuracy of the positioning.

20 |
The base ﬁreferably comprises at least two wheels and is
movable by use of the wheels, This increases the ease of

handling and the. aceuracy of positicning.

25 Advantageously the height of the base or the height of the
mast element of non-fixed height or the combined height of
the base and a connected mast element is accurately
adjustable. Ground unevenness can now be compensated.
Furthermore differing sensor dimensioné can be -

30 compensated.

Preferably at least one of the mast elements and/or the
base comprises a slot in which a cable, especially a

fibreoptic cable, connected to the sensor is mountable.



Fig. 3a
Fig. 4a
Fig. 5a
Fig. 6a
25 Fig.
system
system

first enbodi ment of the inventive field sensor nmast system
second enbodi nent of the inventive field sensor mast system
third enbodi nent of the inventive field sensor 20mast system
fourth enbodi mnent of the inventive field sensor nast system
7a fifth enbodi nent of the inventive field sensor nast

Fig. 8a sixth enbodi nent .of the inventive field sensor nast
30 6 Fig. 10a eighth enbodi nent of the inventive field

5

This reduces reflections caused by the cable and thersby
increases the quality of the signal generated by the

Sensar.

5 Exemplary embodiments of the invention are now further

explained with respect to the drawings, in which

Fig., 1 desired positions of a sensor for an exemplary
taest:
i0
Fig. 2 gn exemplary field sensor mast;
Fig. 3 a first embodiment of the inventive fleld sensor
_ mast system;
15 _
Fig. 4 a second embodiment of the inventive field
sensor mast system;
Fig. 5 a third embodiment of the inventive field sensor
20 mast system;
Fig, 6 s fourth embodiment of thée inventive field
sensor mast system;
25 Fig. 7 a fifth embodiment of the inventive field sensor
mast system;
Fig. 8 a slizth embodiment of the inventive field zensor
mast system;
30

rig. 9 an seventh embodiment of the inventive field

sensor mast system;



sensor mast system and Fig. 11 a ninth enbodi nent of the inventive
field sensor mast system are depicted. First we denonstrate the aim
of positioning by use of an 10 exenplary field sensor mast with
respect to Fig. 1 - 2. In a second step the function of several
exenpl ary inventive devices is shown with respect to Fig. 3 to 11.
Simlar entities and reference nunbers in different 15 figures have
been partially omtted. Fig. 1 shows desired positions of a sensor
for an exenplary test. In a two-di nensi.onal diagramthe required
positions 13 of the sensor for a certain standardized test 20 are
shown. In this exanple the distance 1 of the | owest sensor position
fromthe reference plane (the rooré is 0,Bm The horizontal distance
12 between ddfacddnt pEEhFFELPAURENS L the septér fdpd ance bet ween
adj acent positions igendbsndtS8ysmeh,landi 9. 2 an exenplary field
sensor nmast is depicted. A mast 22 is nounted on a base 23. A sensor
30 is connected to the mast 22 by a clanp 21. The clanmp 21 is
adj ust abl e iFagheilghta aliaoy drbedimsi 22 .theOiny@si#d ARikNg dehgosensor 30
30 in a gpecified height it is necessary to verify the height of the
sensor 30 with an exd@®"& % ®asuring device. The mast 22, the base 23
and the clanp 21 are nmade of a strong material which results in a
hi gh dielectric,constant. Reflexions detected by the sensor 30 occur.
Especi al | y Fﬁ%‘“?lﬁg 21 needs to be made of a strong material,
since it

Flrst we demonstrate the aim of positioning by use of an

10 exemplary field sensor mast with respect to Fig. 1 - 2. In
a second step the function of several exemplary inventive

devices is shown with respect to Fig. 3 to 11.

Similar entities and reference numbers in different

15 figures have been partially omitted.

Fig. 1 shows desired positions of a sensor for an
exemplary test. In a two-dimensional diagram the required
positions 13 of the sensor for a certain standardized teat
20 are shown. In this example the distance 11 of the lowest
gensor position from the refarence plane (the floor) is
.0,8m. The horizontal distance 12 between adjacent —
positions is 0,5m. The vertical distance between adjacent
positions is also 0,5m.
25
In Fig. 2 an exemplary field sensor mast is depicted. A
mast 22 is mounted on a bage 23. A sensor 30 is connected
. to the mast 22 by a clamp 21. The clamp 2L is adjustable
in height along the mast 22. For pcéi;ioning the sensor 30
30 in a specified height it is necessary to verify the helght
of the sensor 30 with an external measuring device. The
mast 22, the base 23 and the clamp 21 are made of a strong
material which results in a high dielectric constant.

Reflexions detected by the sensor 30 occur. Especially the



carries the weight of the sensor 30 and is crucial for accurate
alignment of the sensor 30. 5 Fig. 3 shows a first enbodi nent of the
inventive field sensor mast system The field sensor mast systemis
conprised of a base 33, a sensor 30 and a nunber of nmast el enents.
For setting up a field sensor nmast at |east one of the nast el enents
is selected. In this exanple two mast 10 el ements 31, 32 are

sel ected. By selecting the mast elenents 31, 32 the height 34 of the
sensor ‘30 is adjusted. The nmast elenent 32 is nmounted on the base 33.
The mast elenment 31 is nmounted on the mast el enment 32. The sensor 30
is nounted on top of the upper end of the top 15 nmast elenment 31. An
opti onal seqfor_ﬂglder couhd fu thgr connect the sensor 30 to the
Lopmost Mt APSRLMEeSL £9 ReFase 4 2 SEEGHEI MBRENTRACST 11 he
inventive fieirdesen®oreigist of itieeRRasrdepiteds dricidi $osecond
exanpl e 20 on| ne.mast elepent 32 is | ected. The sensor 30 is
nount ed di r%%ﬁ‘%?g%rﬁaltlgﬁne&% Pﬁgt?ﬁpf)%r?soénggbf the one mast el enent 32.
The one nast elenment 32 is nounted directly on the base 33. This

results kn only.a_.small hei ght of .th ensor 30 _over .the ground.
Thi s setthp ?l 'egp‘cé}%ﬁwgl?yﬁtfss f%"fb%g%m?nd‘:r Dgl%& ﬁ%v%lﬁévgeﬁ‘s%fi mast on top

of a tabl e. sdispr massheywstem.t fhie diebdednsenimast dyseennisentive field

sensor nast } Ln_t.hi i gur r I 52, 53
e shown | FOBRESRL At A, S4nd et 38 O e EbeE SRRLS
conpri se anelgygets efdrcerntast iwmn aef mtEntembr Bo5stand kedsgwere end

connect  on sk &fBNa 8661 Alers UPDPToe 2 ONAPGLE QLELEIENLS B 55 and

the | ower end connection el enents 7 are‘ab o interlock and
form a décuekereohticdyi oh.azknsedecsedx dypbeladhéngddie ®dnents 52, 8

elements 31, 32 the height 34 of the sensor 30 is
adjusted. The mast element 32 is mounted on the base 33.
The mast element 31 is mounted on the mast element 32. The
sensor 30 1s mounted on top of the upper end of the top

15 mast element 31. An optional sensor holder could further

connect the sensor 30 to the topmost mast element 31.

-In Fig. 4 a second embodiment of the inventive field
sensor mast system is depicted. In this second exzample

20 only one mast element-32'is selected. The sengor 30 is
mounted directly on top of the upper end of the one mast
slement 32, The one masﬁ elemént 32 is mounted directly on
the base 33, This results in only a small height 40 of the
sensor 30 over the ground. This setup is especially useful

25 for placing the sensor mast on top of a table.

Fig. 5 shows a third embodiment of the inventive field
.sensor mast system. In this figure the sensor mast
elements 52, 53 are shown in greater detaii. The mast

30 elements 52, 53 each comprise an upper end connection
element 54, 55 and a lower end connection eiement 56, 57.
Upper end coﬁnection elements 54, 55 and the lower end
connection elements 56, 57 are able to interlock and form

a secure connection. In this example the mast elements 52,



53 are connected through the connection el enents 55 and 56. The

hei ghts 50, 51 of the mast elenents 52, 53 are conbined to one total
hei ght 58. Since the connection elenents 54, 55, 56, 57 interlock,
they do not influence 5 the height 50, 51 of the mast elenents 52, 53
or the total height 58. A sensor connected to the mast el enent 52
could al so conprise a | ower end connection el ement which would then
interlock with the upper end connection elenment 54. Alternatively the
sensor could be nounted on top of an 10 upper end connection el ement
wi t hout conprising a | ower end connection el enent and wi t hout
interlocking. In Fig. 6 a fourth enbbdi ment of the inventive field
sensor nmast systemis depicted. The positioning of the 15 sensor 30

in a great Rdi it cPONeEeHethntsel dthedCPIPeChL YN EXARPIE. STHddase 74 is

connected t @62 fre' BbifMSt 56| STEHE thb. ndt bh&kenBSE2 lsgnBA s 65, 66,
67, 68 are nounted on top of the first mast elenent 71. The great

hei ght is aCRMeWEd BY WEnbPTAlngetde RRi gRPee dde. conpsstitthe mast 20

el ements 65eiefdhes7dqand, thg Basmtédiodi)ecBEPSRI ndY ing1 st ed on top
of the tgprmst rrashge enment 65. The conbi ned hei ght 64- of the base 74
[ I 0

and the firdbe At 9F “P8 WdFustEsPES tHiTevRe (49t8 the
first mast eketntss/la ceApst TeSndtteaxtemhal n&a everddntesdl cbaldThe base
25 74 conprises a conpatible int%rnal SGrew #g‘reggd 75, The first mast

el enent 71 &5 ETPEEF Pt Fh& HESB 9T RRd° i 'SPty t he
i nt erl ocki nghserigwetvcxadscly 2he ippefoend @eknddrdohidlstenasid.el enent 71

and t he bas 4 into position a | ocki nmechanj sm. 73 is enpl oyed.
This 30 neoRarrein e DhEhn fhePr idn 1 FRFTOR 3 B 57 &8P 5% 5
shows a T f upperrizadi cemicbion heehanrenithoatf ¢@irdisbapar Lot system A

first mast . 1S i ct h Thi ir st elenent 80 is
conpar abl e t%(%ﬁt Oe%%ﬁggjton 59% e@%e%?d jf"?{??uétmqb?%glog.ﬂ ie first nast
el enent 80 conprises an external screw thread 83, an upper connection

el ement 81 aqde g, Dag e 2en IdnsdRBRAROL: CUEPLIAR:2vd Qegia cONNEct i on
) sensox mast system is depicted. The positioning of the

. 15 sensor 30 in a great height 70 is demonstrated in this

example. The base 74 is connected to a first mast element
71. Further mazt elements 65, 66, 67, 68 are mounted on
top of the first mast element 71. The great height is
achleved by combining the heights 60 — 64 of the mast

20 elements 65 — 68, 71 and the base 74. The sensor 30 is
mounted on top of the topmost mast element 65. The
compined height 64 of the base 74 and the first mast
element 71 is adjustable. To achieve thisg, the first mast
element 71 comprises an external screw thread 72. The base

25 74 comprises a compatible interxnal screw thread 75. The
first mast element 71 is inserted into the base 74 and
held in place by the interlocking screw threads 72, 73. To
lock ﬁhe first mast element 71 and the base 74 into
position a2 locking mechanism 73 is employed. This

30 mechanism is shown in further detail in Fig. 7 - 9.

Fig. 7 shows a fifth embodiment of the inventive field
sensor mast system. A flrst mast element 80 is depicted

here, This first mast element 80 is comparable to the mast



In Fig. 8 a sixth enbodi nent of the inventive field sensor nmast
systemis depicted. A base 85 is depicted here. The base 85 conpri ses
a body 84, a | ocking nechanism 88 at |east two wheels 89 and a boring
87, which conprises an 10 internal screw thread 86. The at |east two
wheel s 89 enable to base 85 to be noved over the-fi-eor easity- -

Furthernore the wheels 89 give the novenent of the base 85 over the
floor a direction-. This 15 increases the ease of the repositioning
of the field sensor mast. To increase the stability of the field
sensor mast the wheels can be locked in position. Alternatively the
wheel s can be retracted, resulting i the body 84 of the base 85
being in direct contact wwth the floor. 20 Instead of wheels 89

al t er nat i vePienenkell Sapporigs EarfiBefirsdnasfesderstgbP® great stability

whi | e reducqighibes GRS bx O nIRNHAGE thRad2B3 Fiag.- up%e%heme%ﬁ&yent h
embodi ment of the inventive field sensor nast system

i nterl ocki ngtenthl Arfst hrase B-efbrfloeBOY GAIFTige ¥ Ja?‘r’Grt he base 85
fromFi g, 8chsmedepscteedndiare. The external screw thread 83 of the
mast el errent 80 interlocks with the internal screw thread 86 of 30
the base’85. The two parts are held in position by the |ocking

mechani sm 88n rlilde 4 oCki Reh RREHAMHN &B the fh@at 8 Wibly arnext er nal
screw thread ‘i nserted i %%a b rltAIn a\%v)%:t an internal screw thread in

the body 84M%ft SHE-PFhads SPhe® SEPaRrsSsPRfecdRtact with
Itheke>o<|t er nabg@raeﬁon;bf@ﬁéu %aﬁou%ﬁ 8@1: 4 hecrasd mel:t;imﬁﬁm 80 aghen Ln ﬁ
ocked position. e friction ent tip of the screw and the
screw threaﬁje%% EPRUEEeLs the? 8FHP?EH? Qﬁ‘lFPo?ﬁ“\%WQngaPn t he base
85. In tikhe mmttmhedsq&@mﬁhx@adtm tip of 5this rule is not in contact
with the external screw thread 83. Now the nmast el enent 80 can nove
in the base 85. The brace 82 prevents the nmast elenment 80 to nobve too
far down w The ratt headraseo 8GeeBy S%ownaiget he hrmstﬂlialten‘eﬂtmo%dfurther up

or down i nsigg. the base BAuihe SURLASI.NELONL.90. Gandf b, adj usted.

In Fig. 10 an eig ermbodi Fnventive Tiel nsor mast
systemis dememeeﬂ ofHshe kmseabl evaat thee fhase al@Draos;ldreplT@u-ed with a

field sggsof,fask, 20 et ad Bepdachh %?“ﬁ%r f& fromFig. 6.

a
The al tefnat)ve ase O% conpri ses severa l-g’orl ngs Each boring
102 is fitteersor mast, To increase the stapility of the fleld gensor

mast the wheels can be'Locked in position. Alternatively
the wheels can be retracted, xesulting in the body 84 of
the base 85 being in direct contact with the floor.

20
Instead of wheels 89 alternatively fixed supports can be
used. These enable great stability while reducing the cost

of manufacture,

235 Fig. 9 gshows a geventh embodiment of the inventive field
sensor mast system. The ihﬁerlocking of the first mast
element 80 from Fig. 7 and the base 85 from Fig. 8 is
depicted here. The external screw thread 83 of the mast
_element 80 interlocks with the internal scxew thzead 86 of

30 the base 85. The two parts are held in positlon by the

‘lockiﬁg mechanism 88. The locking mechanism 88 1s a screw
with an external screw thread inserted into a boring with
an internal screw thread in the body 84 of the base 85.

The tip of the screw is in contact with the external screw



with an internal screw thread 103. In this exanple each boring 102 is
further fitted with a first mast el enent 60. The further mast

el ements 65 - 68 are connected to one of 20 the first nmast elenents
80. By choosing one of the first mast elenments 80 the horizontal
position of the sensor 30 can be set. Alternatively only one first--
mast elenment 80 is used. In this case the first nmast el enent 80 stays
connected to the remai ning mast elenents 65 - 68 when the 25

hori zontal position of the sensor 30 is set. The renuining borings
102 remai ned enpty. The borings 102 are spaced apart horizontally by
a predefined distance 101, Furthermd®e the use of wheels with this
alternative base 100 is possible. By orienting the wheels along with
the 30 | ongtlredd B athike Hase iweﬁ%r%o WBER Zdn&alog¥8di ti ons of the

field sensopodB3bnCameberic@abh28dwoBY el e ig0chdacpbeala at 90 from
the I ong side of the base 100 a great nunber of neasurenent positions

within a thFee-SErReidreadldd BreHd téarredert 2 58ere®® 990 |1n Fig. 11 a
ni nth enbodinseinlg ©f dHaepadwant i Me chieliflcSRES PosiBSdn SNSLAR bS5

depicted.s In this_exanple four different pssible mast configurations
110, 1117 11B*%dd'® iF13°h0 SARMATS K Uhéhai Stheant! Prese Foae
confi gurati ens xbi#Ochel kst Lhdmand sbl3ammpval {rernathase ednfohgurati ons.
Mounting four sensor masts on one base %0 a%}the sane tg i S not
ntended. | HFi0h 82 GEATBIE: (HE TUTgPhEDr Pha S8RLe: alt? BrBhent s 66,
67 and 68 aweciidethd take §&.nee dd¥ihheritppest endnevnmectianeel ements
g6, 50 ar B i GoAPT e ot fb BT RS B PREPUBRSDY Bhotl GPBments 66,
67 and 68 cha dguswmid.ched. An exchange of the mast elenents 67, 68
can be seen in the configuration 112. By
In Fig. 10 an eighth embodiment of the inventive field
sensor mast system is depicted. Here an alternative base
100 iz depicted with a field sensor mast comparable to the
15 field sensor mast from Fig. 6. The alternative base 100
comprises several borings 102. Each boring 102 is fitted
with an internal scréw thread 103. In this example each
boring 102 is further fitted with a first mast element 80.
The further mast elements 65 — 68 are connected to one of
20 the first mast elemehts 80, By choosing one of the first
mast elements 80 the horizontal position of the sensor 30
can be set. Alternatively only one first mast element 80
13 uged. In this case the first mast element 80 stays
connected to the remaining mast elements 65 - 68 when the
25 horizontal position of the sensor 30 1s set. The remaining
borings 102 remained empty. The bhorings 102 are spaced
apart horizontally by a2 predefined distance 101.
Furthermore the use of wheels with this alternative base
100 is possible. By orienting the wheels along with the
30 1long side of this base 100 more horizontal positions'of
the field sensor mast can be realized. By orienting the
wheels at 90° from the long side of the hase 100 a great
number of measurement positions within a three-dimensional

volume c¢an easily be set.



15 using sensor mast elenents of different |engths and by using the
di fferent nounting positions offered by the base 100 a great nunber
of a sensor |ocations can be achieved. The invention is not limted
to the exanples and 20 especially not to the nunber of mast el enents.
Al so a use of several sensor nmast systens for nounting parts of an
active sensing systemis possible. The characteristic&of the.

exenpl ary enbodi nents can be used in any conbination. 12 Cains 1.
Sensor nmast system for positioning a sensor (30) in predefined

hei ghts conprising a base (33, 74 q5 100), a 5 sensor (30) and at
least two nast elements (31, 32, 521 53 65 66, 67, 68, 71, 80),
wherein a sensor nmast is conprlsed of the base (33, 74, 85, 100), at
| east one of the mast elenents (31, 32, 52, 53, 65, 66, 67, 68, 71,
80) and thansmoﬂl(a&)iptﬂ&mbbéimm thechmasdbvaitémentiel@31, 32, 52,

03, 00, 56saRler By ot 80): PUERL ALY clioNGERN KogONRGLAD! © L0 the

base (33 ot her, i'n the sensor
(30) is i ntdefﬁmgead!ﬁwbée)m@t a@ifelguoaw@@ﬂb@,oﬁlhmlléfartdﬁe mast

el emantsj (:ijt s?gw §.§ %es’dlégpa@n @geseeszou;]coa@%uratg fensor nast

systen1accoraing toc racterized in t
el enents (310,541,582 @Ed B8 287, alg@ynuitveonen Z@upatsiongl enent (32,

leéi ?no)l g‘: %SQB%%REXSQ%JG‘%F%%& ma§t%%%n§9é HE%%‘:L@CV%EGEH@QQH&C“ ng to
: time is not intended. In this example the lengths of the
sensor mast elemenfs 66, 67 and 68 are identical. Since
10 the upper end connection elements and the lower end
connection elements of all sensor mast elements 65 - 68,
60 are identical the positions of the sensor mast elements
66, 67 and 68 can be sQitched. An exchange of the mast
elements 67, 68 can be seen in the copfiguration 11Z. By
15 using sensor mast elemaits of different lengths and by
using the different mouhting positions offered by the base

100 a great number of a sensor locations can be achieved.

The invention is not limited to the examples and

20 especially not to the ﬁumbar of mast elements. Also a use
of several szensor mast‘%ystems for mounting parts of an
active sensing system is possible. The characteristics of

the ezemplary embodiments can be used in any combination.



each mast elenent (31, 32, 52, 53, 65, 66, 67, 68, 71, 80) 25
conprises a | ower end and an upper end, that a | ower end of any mast
el erent (31, 52, 53, 65, 66, 67, 68) but one mast elenent (32, 71,

80) is variably connectable to an upper end of any mast el enent (31,
32, 52, 53, 65, 66, 67, 68, 71, 80), 30 that an upper end and an
upper end of any two mast elenents (31, 32, 52, 53, 65, 66, 67, 68,
71, 80) are not connectable, and 13 that a |lower end and a | ower end
of any two nast elenents (31, 32, 52, 53, 65, 66, 67, 68, 71, 80) are
not connectable. 5 4. Sensor nast sgften1according to any of clains 1
to 3, characterized in that each mast el enent (31, 32, 52, 53, 65,

66, 67, 68, 71, 80) conprises a | r end and an upper end, t hat
the |l ower ends of all mast el enen s’f?l, 52, 53, 65, 10 66, 67, 68)
but one mast el enent (32, 71, 80) conprise |lower end connection

I t , : L1 Iy 2t 31, 32,
Sor s, 65, L aguity gt ffeliRE pBiRlnd s HIREL BATEE o
el ement s (Sphedsbinedl Beididts Cowerisémgl acbaredBBon’ el 8PrA0S) (56, 57) are
connect apl es%n%aypﬁ?ﬁ(gﬂ? agg?é‘af’s%t L& n%'s@”&%ﬁn%nﬁgvsl?@z that upper end

connection el enen are not connecta {0 uppér’ end
connecti on ®l.efibnté. (64, 85)71.a88)t hat | ower end connectionrel enents

&(3‘;)? 57) argQin 20 seRMeGLEP! & tonl0%BE AnNdneanectipnogl ements (56,

85, 100), at least one of the mast elements (31, 32, 52,
53, 65, o660, 67, 68, 71, B0} and the sensor (30}, _

10  wherein the mast elements (3L, 32, 52, 533, 65, 66, 67, 68,
71, 80) are interchangeably connectable tc the hase (33,
74, 85, 100) and to each other, and
wherein the sensor (30) is interchangeably connectable to
the top of any of the mast elements (31, 32, 52, 53, 65,

15 66, 67, 68, 71, 80).

2. Sensor mast system according to claim 1,

characterized in that

all mast elements (31, 52, 53, 65, 66, &7, é8) but one
20 mast element (32, 7i, B0) are of fixed height.

3. Sensor mast system aécording to ¢laim 1 or 2,

characterized in that

each mast element (31, 32, 52, 53, 65, 66, 67, 68, 71, B0)
© 25 comprises a lower end and an upper end,

- that a lower end of any mast element (31, 52, 53, 65, 66,
67, 68) but one maat element (32, 71, 80} is variably
connectable to an upper end of any mast eiement (31, 32,
52, 53, 65, 66, 67, 68, 71, 40},

30 that an upper end and an upper end of any two mast
elements (31, 32, 52, 53, 63, 66, 67, 68, 71, 80) are not

connectable, and



5. Sensor mast system according to any of the clainms 1 to 4,
characterized in that 25 at | east one mast elenent (31, 32, 52, 53,
65, 66, 67, 68, 71, 80) consists of a nonnetallic material,
especially of a nmaterial of low dielectric constant, especially of
Rohacell. 30 6. Sensor mast system according to any of the clains 1
to 5, characterized in that all mast elenents (31, 32, 52, 53, 65,
66, 67, 68, 71, 80) consist of a nonnetallic material, especially of
a 14 ' material of low dielectric constant, especially of Rohacell.
7. Sensor mast system according to %gy of the clains 1 to 56,
characterized in that the base (33, *74, 85, 100) consists of a
nonnetal | i c_mater speci,ally of a al of lowdielectric

lal, e eri
constant, e&¥c ia-air‘f"ﬂ?ro?mg{cﬁ‘i‘gcﬁili%.w eioendng% FIYSERE PR SFratemEDEY em
accordi ng t ©3ny2pf524,he3 cladi, neé,l 67p 68, 71, 80) are not

connectable.

5 4. Sensor mast system according to any of claims 1 to 3,
characterized in that
‘gach mast element ({31, 32, 52, 53, &5, 66, 67, 68, 71, 80)
comprises a lower end and an upper end,
that the lower ends of all mast elements (31, 52, 53, 65,

10 66, 67, 68) but one mast element (32, 71, 80) comprise
lower end connection elements (56, 57),
that the upper ends of all mast elements (31, 32, 52, 53,
65, 66, 67, &8, 71, 80) comprise upper end connecticn
elements {54, 55),

15 that lower end connection elements (56, 57) are
connectable tc upper end connection elements (54, 55),
that upper end connection. elements {54, 55) are not
connectable to upper end connection elements (54, 55), and
that'lower end connection,elements (56, 57) are not

20 connectable to lower end connection elements (56, 57).

5. Sensor mast system.according to any of the claims 1 to
4,
characterized in that

25 at least one mast element (31, 32, 52, 53, 65, 66, &7, 68,
71, 80) consists of a nonmetallic material, especially of
a material of low dielectric constant, especially of

Rohacell.

30 6. Sensor mast system according to any of the claims 1 to
3,
characterized in that _
all mast elements (31, 32, %2, 53, 65, 66, 67, 68, 71, BO)

consist of a nonmetallic material, especially of a



7, characterized in that the sensor (30) is nmountable in predefined
hei ghts by 15 connecting a nunber of mast elements (31, 32, 52, 53,
65, 66, 67, 68,'71, 80) to each other and to the base (33, 74, 85,
100) and by connecting the sensor (30) to the top end of the top mast
el ement (31, 32, 65, 66, 68). 20 9. Sensor nast system-acecordir-Rg—to- -
any of the clainms 1 to 8, characterized in that the base (100)
conprises at least two positions in which the mast elenments (31, 32,
52, 53, 65, 66, 67, 68, 71, 80) 25 are connectable to the base (100),
that the at | east two positions are horizontally separated, and that

t he sensor (30) can be positioned it at 1east two pr edefi ned

nori zontal pogt {10031 30 a1 e 308 UonBSk:, SYSHELAGELA 10 Lo any o

Rohacell.

7. Sensor mast gystem according to any of the claims I to
5 6,
characterized in that
rhe base (33, 74, 85, 100) consists of a nonmetallic
- material, especially of a material of low dielectric
constant, especially of Rohacell.
10
8. Sensor mast system according te any of the claims 1 to
1,
characterized in that
the sensor (30) 1s mountable in predefined heights by
15 connecting a number of mast elements {31, 32, 52, B3, 65,
66, 67, 68,'71, 80) to each other and to the base {33, 74,
85, 100) and by connecting the sensor (30) to the 'top end
of the top mast element (31, 32, 65, 66, €8),

20 9. Sensor mast system according to any of the claims 1 to
8,
characterized in that
the base (100) cﬁmprises at least two positions in which
the mast elements (31, 32, 52, 53, 65, 66, 67, 68, 71, 80)
25 are connectable to the base (100},
that the at least two positiong are horizontally
separated, and '
that the sensor (30) can be positioned in at least two
predefined horizontal positions.
30
10. Sensox ﬁast system according to any of the claims 1 to
], .
characterized in that

the base (85) comprises at least two wheels (8%), and



9, <characterized in that the base (85) conprises at |east two wheel s
(89), and 15 that the base (85) is novable by use of the at |east
two wheel s (89). 11. Sensor nmast system according to any of the
claims 1 to 510, characterized in that the height of the base (33,
74, 85, 100) or the height of the mast el enent (32, 71, 80) of
non-fixed height or the conbi ned height of the base (33, 74, 85, 100)
and a 10 connected nast elenent (32, 67, 68, 71, 80) is accurately
adj ustable. 12. Sensor mast system according to any of the clains 1
to 11, 15 characterized in that at |east one of the nast el ements
(31, 32, 52, 53, 65, 66, 67, 68, 713580) and/or the base (33, 74, 85,
100) conprises a slot in which a cable, especially a fibreoptic

cabl e, connggiredhd akbe(FBNEOMAvIN)e iy TBINIFABAE at20east two

wheels (89).

11. Sensor mast system according ta any of the ¢laims 1 to
5 10,
characterized in that
the height of the base (33, 74, 85, 100) or the height of
the mast element (32, 71, 80) of.non—fixed height or the
combined height of the base (33, 74, 85, 100) and a
10 connected mast element (32, 67, 68, 71, B0) is accurately
adjustable.

12. Sensor magt system according to any of the claims 1 to
11,

15 characterized in that
at least one of the mast elements (31, 32, 52, 53, 63, 66,
67, 68, 71, 80) and/or the base (33, 74, 85, 100)
comprises 2 slot in which a cable, especially a fibreoptic
cable, connected to the sensor (30) is mountable.

20



