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-1 DESCRI PTI ON <<SYSTEM AND MET FCR THE
DI MENSI ON CHECKI NG OF MECHANI CAL PI.ECES>

chocki ng.the posi (1on andior ¢ he-di mens iW@WﬂlﬂmﬂW il

mechani cal pieces, "including a 10 checking pﬁ@h%nmttt
det ecting devi ces, power suppty-devices,
nmenory devi ces adapted for storing the value of at

B EE Rt fancceraer ot For tre o vol SHUNHRRNIN
transm'ssion and. reception of signals, a base 15500002+

transcei ver unit for the wireless transm ssi on and
JEXTIRN BN MIBT OB Fork OTEE b F1nHts 59 éﬁé@éﬁze OF MECHANICAL

~transceiver unit, a dlspla%ﬁdeV|ce adapt e

di spl ayi ng, on the basis P @nals recei ved from
the renote transceiver unit, information regardlng

the at | east one par angl ar aggiap 2£1a5500|ated value.'

and a manual | y- oper at e, connected to

t he base transceiver unit and adapted for generating,

N@rhrﬂfer@@i%x@t@élété@nt@'  £6PNL ongl s

%gg?for ranspitting the co ? %égﬁgﬁ%e 3 Pgfition
Fas&ENFr aNEBENTET 8iniAf, FﬁEhFBQFéluﬂ%eQﬁsthénzéudlng a

ahfesnikiirmy pp:bbbebelwig;mdaqmmbtfmgseheeﬁbeg , theoalue supply

operation paranmeter in response _
tO(éﬁﬁro% % eceﬁ@g & by HAS g?vtﬁﬁsréﬁﬁPEEd for storing

theang@diuger odni etantleast mrwi dpesiagrialrs padiamatieve 6F the

dnze-idtn e@%tor@e Rapangt g{em@tnéj Yy L6 ASRQC] ‘?t‘t'lg% ofor the

vm%;ﬂ he invention so relates to a mneth
*hg thaé’lsnt;aqs}@nof 2pfl | paGePBhReN o atsiignals, a base
tarereetisre f N andyst efef or theheckd gy ddie pQ%Iah'sa&ssmn and

e f ani cal |eces i ncl udi ng
ac ecc%gg prg% qﬂ% % Idﬁ?@ 3 frofymote transceiver

“unit, a display device adapted for dlsplaylng, on the basis

of signals received from the remote transceiver unit,
information -re_garding the at least one parameter and an
associated \falue,' and a manually-operated control device,
connected to the base transceiver unit and adapted -for
generatlng, upon an operator’s manual control, control
signals and for transmitting the control. si.gnals .b.y means
of the base t'r_ans'c':eiver unit, the 'logic wunit of the
checking probe being adapted for selecting the value of the

at least one operatlon parameter in response to controls

received by means of the remote transceiver unit and to
provide signals indicative of ‘the at least one parameter
and of the associated value _

The invention also relates to a method for selectlng the
value of at least one operatlon parameter in a system for'- '
checking the position and/or the .dimensions of mechanical
pieces including a checking probe with a logic unit, memory
devices, and a remote transceiver unit for the wireless

transmission and reception of signals, a base transceiver

unit for the wireless transmission and reception of signals

AMENDED SHEET
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devices, and a renote transceiver unit for the

W reless 35 transm ssion and reception of signals, a
base transceiver —unit for the wirel ess transm ssion
and reception of signals AMENDED SHEET - la to and
fromthe renote transceiver unit, a display device,
and a manual | y- oper at ed cont¥®l- devi ce connected with
said base transceiver unit, the method including the
following steps: generation. in the logic unit and:

£br aRIMSHPRHO . Lot d&;.S&h@&ﬁ@é& cenof, Sbg’a@sﬁalay device,
i ndi cative of the at | east one er ation ara

aaﬁdaofnaaﬁlaaﬂs]svoa%ﬁl@ot%%@tro%p? ‘91??1 CPRESHFS |wth said
beewi exarmytdiie bashst pf thbemeutdwz:atizvellsaim@l she dfollowing

stgpgnggtgb%@grﬁg 21; gllggl gte o o\ggr:u %%i‘iatn %@1% oc@%rrgn{l%% ion to the

generati on

'dﬁhelaQ|ﬁﬂnmﬂdyOGpen@medscmmdxﬁatkm¢cef ame at least one

EQQ%%%Si e Mg b(?iseaﬂrméEsBeJ.EESdr %QQRJ% ho dtlhsplay in

ranscel v unit of control signals control

'th@griesmldaty B 0 ®Rd ERet basd STIRdr & elq%mlve signals,

ogheaki fg-npmstais @é@bf@iﬂ@dsmé or agxaneket i ne operatlon
nunerlcal control machj % foréﬁetern1n|n ch
PRGSTELGT aRBRor SPRECHT HEhs Y HERSRBERdRecetn the
mlaylualié.aln@p@‘raetaﬂ)rmaﬂiraletmmqa; @Eraeh e manamigtsian tfieom the
HIRENA 24 d e ddhddie 1GUNSR Rl FICHALENT S signals
splaces W t respect t plece uches the
comtiraddsi nh We ldwickeridnd responds to contact by
wirelessly transmtting AMENDED SHEET WO 2005/ 013021

PCT/ EP2004/ 051506 2 sigpals tg base stati on,
~ typically | ocated at agﬁggﬂﬁﬂﬂﬁ—dg§ﬁance fromthe

probe The base station is in turn connected, by

,? eaﬂnu} ercfh%%%clqg\”s&%té{& tQﬁd RQ%E)Id%al for example
con ocessi n er Si gna 5
Jirhdnéa?m@aéf %@t§® tmlchﬁé@ ealsf tiRr pFfshermining the

pddaiin bRbgEbRARLIKN abaghsibRsPRT th@BhOhelh@orkpieces by

morKglefe sur f ace
mean a

contacs"t detecting probe mounted in the machine
that, in the course of a checking cycle, dlsplaces with
respect to the workpiece, touches the surfaces to be

checked and responds to contact by wirelessly transmitting

- AMENDED SHEET



The contact detecting probe can include electric

circuits and devices for the wireless tran

wo 2008bi@si es for the power supply of contact gﬁ{l’&i’%w%ﬂ%%

10

15

20

30

35

that can occur, for 10 exanple, by emtting

el ectromagneti c signals of optical, or

radi o-frequency, type. As the probe is utilized just

for short time intervals durizng the machining cycle

of the associated machine tool, the associ ated

detecting circuits and transm ssi-on devices are

n p W, ovver 15 consunpti o st and
P B PR S T T PeraraY T ehe nebd Gertain
peiEERRTa cfrrézm ﬁgecymrtcéoeto sl npaeet hekatliohe of tie turn

babhaetesd, They prabenactdration, sic&eeddle KWLENIing, oy
fromthe "stand bi state to the full ovvere
C

sPHPETLGRt SRETHPL & BT rFé’a‘ﬂfTs' OPYSG’FPQBﬁélQW Pé’-gieﬁg signals
dévidéeat20e| ofatd aypdtiealprodbeitideser S%éc@r@%e, obtains
d b t hani_cal Croswtc

gKEB?ﬁaQ?Qm §%éﬁt éﬁ% g%%&tlon of %g%t 95%?%%F%;§ﬁgﬁa es.

renote activate means of

- wilhel é’@@lt?ct:r dasarting Iﬂf@’fmi che basbuds atiertriMdmtteries

t e xC hegki @gw@yclﬁlg@l@s,oih%dﬂ&% &éE&éﬁﬁﬁng&HﬁHlEQ and
t pawer ﬁ[l on "stand-by" 25 state eit

Ié%?flf:ﬁé OFelt08s " BAERT s LTGREGR SR 180 £hBfecan occur, for
dexam@ﬂeatbpnemitﬂmﬂg(HleaiiuM&gﬂet&bh&i@N@lsLwﬁﬂbotlcal, or
el de n td.e. 'o Thi
-8R38-0koqfeRlFoRdl 184 (I o084 O TOLTLELE® mor for

peri od can'be Talc at ed si nce USE
t FRASH t$E f ABREIYHES pSodnon the @@ghselm thele of the

fa@ﬁﬁbhﬁtﬁﬂnhhﬁﬂﬂﬂeCﬁ@éﬁ, tﬂe3Q55881§M§ftdéﬂgdﬁ@Hd‘%Ercults

i
S RSS2 8% B PURRFy PR PERBRLLY kADR in a low power
nechsripalionastSbithd' tHerte erda powaratitty oflyprabes there

ORer atHdOn&dd atéa%rfwﬁlk'J‘gcﬁég}glntfscfz%fgu@m lC%tllee the
e foreseen a e for

Oé1 Lgl,r %here can g
Gti 98 4t vREFOR* S a Sei%cPEaPRr c?d%é:lvéltéd;‘i’@lre that the
f@MB$@@SngtfﬁDmsthéhésaEthByVOﬁt@feat@|tﬁéﬂfﬁlﬂ ®wered-up

R L T —

ofL 4GB PRc AR oPTARRY ch}ﬁﬁer rfatiitomisiggdariceet eeerbe of the

mechanical (microswitch) type, or remotely activated by

- means of activation signals, wirelessly transmitted from

the base station. When the checking cycle ends, the probe
circuits return to the low power consumption "stand-by"
state either upon the wireless transmission of a suitable
de-activation signal or, as an alternative, upon elapse of
a predetermined time. period. This time period can be"
calculated since the last useful signal transmitted frdm
the probe in the course of the formerly mentioned cycle. In
the event activation is implemented by means of a
microswitch4 de-activation is obviously implemented in a
mechanical way.

Should there be a plurality of probes operating in a same
working area, as frequently occurs, there can be foreseen a
cycle for the selective activation of a selected probe, a
cycle that foresees at first the activation of a plurality
of probes and thereafter the selection further to a two-way



Wéhe_prot%es and the base station. Such a selective
VQ2H9XPA89286n cycl e i s disclosed, for example, inpddSa004/051506
patent No. US-A-6115647. 5 In general, each probe iIs
characteri zed by the value assuned by sone paraneters
as, for exanple, those relating to the transm ssion
frequency (nore particularly in the case of
radi o-frequency transmi ssion),” o~the activation node
(i npl emrented in a nechani cal way or by neans of a 10
wireless signal), to the signal that enables the

| deetkchhagti off Dded tief jy0& n( iahd Rensase -0t o5€ jve

act iyati ga)L Lo the o%ﬁ%at L on/ swi t cﬁi,n of ?ot i %rlgé,:ﬁalnsd between
other . parameter§ Cln the KAGHEN siF?tté'r‘Pgl t F¥Ghal Ges wflective
t he2garVabsoparamte ebs disclosedielfonedeetbsd,oried U3, patent

t henpr, obe-Bys PIogrAMM Ng devices wth
nyal | y-operated sw tches ("di p-switches"), typically
g?ogpa 11 h&aGnePsPPenstal |daaaTterized pbpbetidl value
t he asassedi by edomachanemedies pLeVi aois| ¥ Hd O
pat egt o, y§a&§%&§§c§g £20 1 llustrat esxggﬁ% %’_eggﬁsgesre__latmg
a simlar device (nore partPelfér I §O5G theFet@ardy in the
to CRESr ffer 3o nimAsBIeRY | radsmirsei ch)gndtb o thBe act ivation
desabipt | @mplRmeakHAN i3 Li Qe = in_colum 4, ~
1pines 12-15). This Qrggrannin%h%é%%%é;ﬁ%su%fe Y (fpans ot a
- Tsone 5raﬁﬁ%ok§}gﬁ89 25 ¥xanplhe, $Hemed itthet enables the
necediftyficatimgraﬁ?nang QﬂkﬂﬁftQﬂﬁa_tﬁ?eCﬁ%@be&fo%elective
manyal b ¥s opsEat ed, orrespondj ngly _increases
and so p?obleﬁsqg%§¥%%%%E%F%ﬁg§23§lthﬁﬁ§iBﬁg Ly, and other
pr eBBREBYESI These probl ens becone quite significant

al soni phecknswlesastoms Of tidieyd Afds that parket.
30, ever, smal | er d?ﬂ%ﬁ%ﬁ%ﬁgsaﬁgrameters

equirenents call .fo
l%re%béngggl?%% %%%r {?{ﬁgf%ﬁ t?ﬁ(ﬁﬁ%ﬁﬁﬂ#@ P¥rgramming devices
swi FéhBsmapertbimrerdates worlkshep (édﬂbF@ﬁﬂfﬁﬂes4ﬁ,gﬁ@pically
accbeegtahhyd dit tiyhd hes s L&A, i
peeg 1&@“5fﬂE§%§H%§%%;%nféﬁggggnﬁnge in the

eIegggog&cgé Irg onme systens inclu
conh&ctton ?{W G €35 wirel ess transni ssion of

si gfibes opreniowply cal méypimned hergatdfy beyd he RRed_g115¢47
260 RLOGEaFAtUSt AN PAKANELEL. s NMOIE similar device (more
particularly, with reference to the reference number 29 in
figqure 2 and to the description in' column 3, lines 57-61
and in column 4, lines 12-15).
This programming method is subject to . some drawbacks. For
25 example, should_it be necessary to pProgram many parameters,
the number of manually-operated switches correspondingly
increases and so problems in terms of layout dimensions are
presented. These problems become quite significant also in
consideration of thelfact that market requirements éall for
30 ever smaller dimensions and frequently the operation for
programming the switches, performed in a workshop
environment, might accidentally dirty the switches and the
nearby electronics. '
In some systems -including, for example, connections for the
35  wireless transmission of signals of the optical type, there
may be the need to program just one parameter, more

specifically the interval of time whereafter the probe
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specifically the interval of tinme whereafter the probe
4 automatically switches off. In a simlar case, the
“di p- switch" | ocated on the probe need not be
provided and the tine paraneter can be programmed and
stored in the probe in a "self-learning" phase. The
"sel f-1earning" phas-e includes 5 the
manual | y- operated activation of the probe in a.
specific way (for exanple by keeping the stylus .
adetheehmiﬂmy switspess f béd.afourd ofimiipe, aasdy the “dip-
nti,ng t batter; ' iLnver l\ar i -y
R ey i habre PEoch FREFEMAGLE (jEofiatd and the
tsmef plae‘atrrmtmg: e bier AMadr@mmearandl G tased HE r@@e)probe in

al Re Suhsequent, fewagld v atiHan, “éé’l’&'-qré%&trﬁ%g"’n pHdke includes

analogous or reverse wa te contro

Cin PR o0 TRRRATRE I o SRS E OB 1 b SPecific
w_talyre(fbﬂteemfaaﬂpleatber kespaspontiengst plidhe defitedtdest for a

TP TGS oDt FOER: §( 12T IRART 2 a el FPaey vith

imvsibmad t i pdbBIrikyh oresgect qthesi dww:ﬁe taﬁa tt?é'lable to
d%t@féfg%ﬂ{béé‘e ‘Pﬁé’besgﬁ.ftmgarﬁhﬂ? ' ﬁb@éva|f:rolﬁ1“ G'hd O normal

suil t roundi n ff. This si ann1n thod

Wor g irede) rorth?rp%%kﬁ%q‘ée’%to 447 Ce‘h’e‘fﬁ L Sfhvert r%ented in
NECeSTAT Vgd®s Sedr t heevatsies wiy nge than oneréflote control

. al f oth h
R e

| iﬂté&iBYZX&RheﬁENconnespoqﬂxmgaﬂnabKQEprbb@esy§héﬁ1 it 1is

d%él‘ra?bf’éo% @@q %ré iggers chind'€o f09§mén0|oli'd%§1 aa known

M CT opr ocessor as sone functions, 25 such as
e bajubpryh &P é\f%d%ampéﬁsm B bHP L (@K 7 %uakamu%mra%e) with

%ﬁ»@@t ngof %@tldr aSimel,Nadndr €h@r egoamngblie. thee probe of the
erator can

t
8L SO0, BT A " LA SHnd hd Nk B2 S
phegrammingrmeehsdrlsfdﬂﬂfqﬂ@%@<byinﬁmmﬁkﬁl%nto implement
wltx]é 5hed; 30, %E@E%F&gs'&{‘ S¥st efe Rfaqt?fesangﬂ o2l a6®an one

be br oug e to qne another _for the
P@ﬁﬁ@ﬁF§§|ﬁ#(ﬂh?%estBgWé%uﬁﬁuﬁq%c?foﬁ§ e?h&ﬁﬁ%ﬁ% than a
sysptemhaeeqrding to the European patent

European patent application No. EP-A-0872787 refers to a

programmable probe system with a probe and an interface.

"The probe includes a microprocessor and has some functions,

such ‘as the frequency of a radio transmission circuit and
on/off switching features, that are programmable. The
operator can program a microprocessor in the interface with
a set of program instructions to be passed to the
microprocessor of the probe by means of an infra-red
transmission system. Probe and interface must be brought
close to one another for the transmission of the program
instructions.

The probe system according to the . European patent
application requiree rather complex processing devices in
the probe, such as a microprocessor, and. a dedicated link
for the transmission of signals with complex information

such as program instructions for the microprocessor.

AMENDED SHEET
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application requires rather conplex processing devices
in 35 the probe, such as a m croprocessor, and. a
dedi cated link for the transm ssion of signals with
conplex informati on such as programinstructions for
the m croprocessor. AMENDED SHEET - 4a - Disclosure
of - the Invention Cbject of Lh? present invention is to
provide a systemin S which ﬁe'typical val ues of the
operation paraneters characteristic of each probe can
be nodified in a sinple, reliable. and wreless
control |l ed way, w thout burdening the systemwth

speci al circuitspijAchysiher o‘fbj;:gfet I&fvebl%goinnventi on is
to provide a netho ' stem for
nodi fying, by neans of a wreless control, the values

= ration parameters,  that is equally sinple '
%fﬁ%lé?gl ?’%&%Q THesEAnd BY RBF 16B; é§t§°arFérQi‘{:J)r/ﬂl%v@dSWtem in

#hbght efhaccoypingl t vatheism bfandha Mepkedtaesor Yl nerers

doaghat By .15 [ Iption of the Drawin s '
A%‘NDEE sﬁ%&#vﬁ%o%ﬁ@%%&&?%%ﬁo%%ﬁ% 1n aTHemple,
FveHttBnand Hérelrast epndasdiicdedan @etabutwolitdening the
sedesmneethospBeignckosedisheets of draw ngs, given by
way of non limting exanple only, wherein 5 figure 1
Ahowsthier sobriddf i efl foem imvathecdd ngssyst i
aaﬁgp{g;ﬁgetoﬁ hg__ rese%‘té i nvention wt h_)ég ?r?eoc\%dne a method
probe installed in 3YRachi ne®t odPdhYdiide 2bvs means of a
"B ERAC P agoarrefl t e values assatiateseratidnt Bl rameters
mf@@kiggeﬁﬁ%@yoéiﬁ\bﬂérgn&?r'é‘ﬂ abPefigure 3 is a flow 7
tégart sh MAng a phase of operatiron "of the system

Ut dTAG  PENIPRe FPACEHS e Beshiswsit Yyra Caysyengadording
Gcheclaimenti and 18 meth@dr fcdobhiHgt £81 €521, N1 81 Pl i fied
form a systemfor _

Brief Description of the Drawings
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detecting linear dinmensions of a piece 1 in a machine
woabosio1dei exanpl e a machi ning center, |dent|f|%%

the figure by .reference number 2, where piecé “#3““”“””6
machi ned. The system includes a conputer nunerica
control 3, for superintending 20 .the operation of the
machi ne tool 2, and a detectihg- apparatus including a
checki ng probe 4. The latter, for exanple a contact
detecting probe, has a support and reference portion
5, coupled to the slides of the machine tool 2, a

f agleer ; rm rrying the feeler 6 and 25
movabl eﬁ‘\;vlt f}gsgectg?%ea]t r%étséu%pp PECHUPE] orin5, detail with

MIEEETERCe b?oB%e4e¢¢k9%ﬂ%¥§he@éﬁe©ﬁldgadengeSglﬁdﬂ by way
exeimpbe almﬂtfﬂgﬁ@udmﬁlelanlppmﬁgeﬁgﬁply devi ces 12
|nclud £ bat te transceiver unit 8

f or mAF£§%55|€ %ﬁ%y?enﬁ%§F§‘?ggéﬁgnFPFan a gflecking system
ré%@PﬁFh@gsF@n£h§tRf%ﬁ@@tfﬂmmaatbaeewamhteanseﬁmme@ probe
unmetimle@r1@a§emﬁﬂahhoeoopreferably stationary,

renot e I% obe 4 g renpote transceiver unit (8)

and the Dase transc&V&F ThEPTARE e Férgustngresociated
witlébhetie t e Glehn T mmelei oAt Fbguité ik bed for exanpl e
for a figgt®- jrﬁﬂ”ﬁ”ﬁMﬂJQﬁﬁ&@l%ﬁbggngog %?goptl geeration

trg ssion of_ 35 | tion by neans
acgﬂggg s 7Ot glga ﬁ?m%Qﬁﬁﬁ¥%ﬂPanscelver unlt
10 is eIectrlcaIIy connected by means of a cable 9,

to an lnterafe@eemeaétféll dd¥alyiing bt 2905/ 013021
PCT/ EP2004 ib% bl 0 Mocrtisn

numerical control 3. The base transceiver unit 10
séﬁ@é§etd-tFéh@ﬁttateimr1exanp®elbyedr&@mﬂ-fQquegggm for

cQﬂ@dcﬁiﬂ@aiﬁnééktdr%eh§EQ£§ $EQP§%_'Y?éa%HE'HgQH%%EQtfol

p%%g 4 fo actlwggjng for d

i 0T eSponse to & e §tcﬁﬁﬁ?ﬁg *q%ﬂﬁlﬁﬁédcehpﬁh%rflgure by
nFfELrenre c@nmlp@r | 2r @hetw quigive he mtxeaicfraﬁedmlmel%,ystem
aﬁ@clh@eéegeééﬁbdﬂéye%uﬁbgﬂééf &Y 3ro@%ren?t %ﬁ}gﬁdlng

f probeEl andfal o transmtte for exanple.r
ra Fo- TREGUATEY . O THE'S eBRFRERFE c50ed s?gnz@lnsi nay detecting

i mippeagbus hanspatdiag B0 gresiktingn mfobkeed er rHe WllIaGter, for
re&e&@letoasqﬁﬁﬁbhtpoﬁétékaﬁg tE%obequ1 of ,charde o
th%f@%&%?éypgi Probg éo&g¥24(¥étéﬁe slides

of the machine
tool 2, a feeler 6 and an arm 7 carrying the feeler 6 and
movable with respect to the support portion 5. Moreover,
probe. 4 includes . detecting devices, for example a
microswitch 13, power supply devices 12 including a battery
and a remote transceiver unit 8 for wirelessly and remotely
transmitting and receiving signals to and from a base
transceiver unit 10, or base station, preferably
stationary, remote from probe 4. The remote transceiver
unit (8) and the base transceiver unit (10) define a single
wireless two-way communication link 14, for example for a
radio-frequency transmission, or for the transmission of
information by means of optical, acoustic or other signals,
The base transceiver unit 10 is electrically connected, by

means of a cable 9, to an interface unit 11 that is in turn



10

15

20

25

30

35

the probe 4 in the event of a selective activati on
cording to the fornerly nentioned pate No.
%%%%5647 or other information. The ter rrvsPCT/EPzOO4/0"1‘06
activation/de 15 activation nmean the switching of the
power supply of probe 4 fromto an "inactivity" (or
"stand-by") state in which- just sonme | ow power
consunption sections of the renote transceiver unit 8
are powered, to/froma "full" powered state of unit 8

mr@‘cttelae wh@ﬁeurabhgusa% t%%me 0pg 4con9r§f°%fd'ﬂ% Y00

resent I nvent ] on e wm re ess
SCNEF o htN IO 458 EFE S| £6 Eéaugwm m afcm féxammite by

Siﬁdmpdfﬁéqmbﬁcyreb@ﬁ“ﬁeraﬁgﬁﬁlsatohﬁhﬁl&%ﬁb@é transcelver
eSO i r ntro ce, -
in the | I I u 5 éxg% QE?gv%g Eyr: ntcp?ol qemag I‘%%’émg
Ul Pe 12 1‘25r%§ﬁﬁf@@t & tao J%EI'I%‘,~1GI§1‘§Sé,iotﬂrlarczfs@f—@‘,fpmefchanF:tJmputer

11&,1mebutcaﬂ.ha:ton¢amlh)érsBpalhabelglj tAp! eneatesse amlt 11, and

comaEISL bl ba Sy il 1058 <L Q0SNG el

ahd2Bdsé&lshi ttlﬁ‘él&@éﬁte@or f@%a@ﬁila@PlP—n dysaresliccdsknygency.
i Tiod udescd iwedkeysdeapesi bhand | ndy Sqrﬁﬁtéé)tekehéo 3Patial

ter" 2 i_ndi cat devi ce or dis
a}ggd J'(;%r}1 g’)fa)rﬁrﬁ EXW %h J¢tbtﬁhlreré‘:'s | gurég Wik %te\Péertlon %%, the
ehtf eh@rae 9F shsobebheertal nupbehd ,bade identity of
ttEmSpEmN£r4ulhtt$@ eh@nthéflb]Q&ﬁk@k@@eeé%ﬁﬁbgtl$becycle

d ted in th t
hepban.2 ks Ioheor ety LR TS Yo OR BNE e a-
oéh%?G%d. eat aitheavi beSoymadricaxanPie, tEED) cartilyetion/de-

| act 1eted I riche itRkeklacen Lnd oﬂjtﬁé”deéy”éﬁngyV%% probe
290% %‘?leaPCT/ EPZQO4/ 05,15? (ge?

i ndi catl ons *{powBrStppr theslt?ﬁ‘ Bde SWAfg ¥m, which
povet Seppl yloahdp@,wreC@pStmmtmrobeeatlem opf .thd . remote

Ft gani €cei et auriltock Qt@gbaﬁéﬁédth@opff&#'£S“Qﬁlppopgwered

h t t 8 I
BRI OhTTan & BBU 5E 46 WORS SPAEFiThany RSteeok.

mBFECEMhnEe Fhecaseseot na@IEOtimlequehelereless two-way

t EomBiR S tdbn NAnkhea Case DfsPBEI Gaba0ln RACOUSd Gnt phase

t E)%nél[;% 5p neS opte)lrgglfo§9 gs?%errelna%ter described.
A manually-operated <control device - that in the
illustrated example 1is integrated in interface unit 11,
connected to the base transceiver unit 10, but that can be
separately implemented, and connected to the base station
10 or to another base transceiver unit, manually-operated
control device and base unit housed, for example, in a same
casing - includes two keys, specifically (“select”) key 20
and (“enter”) key 21. An indicator device or display 22,
for example_with three figures with seven segments each, is
also connected to the base transceiver unit 10.
In the illustrated example, the display 22 is integrated in
the manually-operated control device and thus in the
interface unit 11. Other indicator devices (for example,
LED) can be included in the interface unit 11 for providing
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opt oel ectroni ¢ devices as LEDs and phot odi odes or

Wa 0asorsom transducers, respectively. It is also
possible 10 to inplenent mxed *systens in whi chCTEB}004/051506
exanple, the activation of the probe occurs in an
optical way and the transm ssion of the state of
probe 4 occurs by radio- frequenrcy. However, in this
case there must obviously be present both

opt oel ectroni ¢ devices and the antenna, and 15

- cortseguenthylt Hinslicapib®s qpBRLe GQ x har dwar e _and

a ukise of p%%trssug oyl d al Itpt he si g%?g bote}ao ?héngerface
ra€| 0- frequencg type, 1's iT-30ft 8h pesiike o eritbize.) .
a STHYi% 2 drit énR&CFbr dirsmtan edeithbngi angh 4 FESHrobeNg, The
t heerkst e dansceiveei PiDCid M faaldses- Wg}g:)ell:usnsct I on

bl @cks-3 13N represent  receiver circuits angrunication
trapsi tter g??g%eui S%lefglgséﬁrﬁ'i PBFyCThBPRe cahhertas tm case

t h H-CAUEBRY devarEm B icThe Ipowee sHpp! ¥rdeyt £65 of
12accdtuge t herdmdni®ydli¥nBENt | gigd; batfery (33) and
POYSToSURR!L %G T CUlLS 24, while %%ni to%oi ng éafs angepresent
condi ti oni ng Ci rcurts 58 i it ud&EPhe @8fectphmfctivides or
( M GSSAieh)tceRsducegs c cespett svene present 21 &b 8possible
unid 36plBAEntS nERAECE 40 the iver circuit 31,

t oy dihe r.%gsrg&t ter cir %ﬁe 32, mt,o&i%ﬁce’poa%‘? SFppPye: the
ciTcuit 24 and to % HF WeniAEHERg 18n RB0RIGilt iwayi hd the
ci FAnsmigsiopniqf 36he" [stgite umk t brobaclaldescufBMELY ragio-
defreeRndiyt N FWSEROr 3LY (18 gl 7z and a non-
valatdd e nenory 38 el ectri (_:%I féaesrr?oiqelrgbln&s? dPviously be
exanpl e of e %ﬁfg@\'ﬂ . tlr)‘?ﬁ_é? 9 VhEPE h anHertdearantenna, and
MRS takoig iot hiswplieki ngspotdecuapues Bhr&§RTE: ang 3

opersat i N paEaset 8hsy0h Lhe 33 SYysi en@&%gggenzgngsﬁgll—,gﬂaqadio-

frequency, activation/de-activatio

are charact errFsti ¢ Soft et edy RASSiplebdo4 utWhize a single

260502302 2T PEVLEPRO0H O5LEGMd &rafbRitoghg, WHdnd6 1o it
. . ’ s

predigescang eoftaidls a coded sequence of ~sel ectable

% : e ecatio araneters of the probe 4.
T%lél%\%g gésggf)cg%esio? rgged’ﬁE%%era‘if ere¢singm tdiettui®ts and

tﬁgan@gggtspapﬁgnuiﬂsbyre&pﬂﬁtﬂﬁél@hehwkhe%%§§ected to the
Cammngaht 06n | ddikice 30.
The power supply devices 12 include the formerly mentioned
battery (33) and power supply circuits 24, while monitoring
and conditioning circuits 35 include the detecting device
(microswitch) 13. '
Logic circuits are preseht in a unit 36 that is connected
to the receiver circuit 31, to the transmitter circuit 32,
to the power supply circuit 24 and to the monitoring and
conditioning circuit 35. Unit 36 (“logic unit”) includes
memory devices with a temporary register. 37 and a non-
volatile memory 38 electrically modifiable, for example of
the EEPROM type, in which there are memorized, among other
things, the values of some operation parameters of the
" system (transmission frequency, activation/de-activation
mode, etc.) that are characteristic of each single probe 4.
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5 14 in the course of the programm ng phase that wi ||

WBeZOOJ)@_@ynafter descri bed. \Wen probe 4 is in

condition, the only circuits that: Paf}TéEP2004/0’1‘06

per manent |y powered by battery 33 are the receiver
circuits 31. 10 On receipt of a signal, the
comruni cati on device (antern8&) - 30 sends a weak signal
to the receiver circuits 31, the latter process the
weak signal, nore specifically strongly anplify and
d@m@qto ile ubfict Be £581 ad 2310

a%actCj I‘ll stl S co15 bl e \?lvldt Egbﬁgmﬁef uﬁOdgr?esequni% of

r 8%ef & redifes 831 ERSLPRETHE Yo RATEGHEFS Bf the probe
I 6gi The uriliue3d6 odndhs efwkmiche sdetieotedasd gnalnsma tktb8 to the
|99é& éﬂHﬂio%610fB §&Q§§QH€QEep%99€§§é£W5%mﬂ9%ﬁ%aklop link

£|c uni t activates, It manages its power

and the e ?%Rﬁ?m ot &het rPéwﬁﬁﬁwmn@haﬁa that Wwill be
cbﬂmi_tnacﬁ‘nerxgdescwbdes 35 and of the 20 transmtter

CHEEMI b3opk0rg CXMPLE LRt Re IRRNGE. desgrlbedy | 0,Lhe,

f or mer| 1Ty nmenti oned pat ent
cAnT P G5 R Fef B%?m%fremtéerﬁpweéﬁ@nw d?FstterrYot33f aIrEythe
pogesckr Thecpiabe3tan be povver ed by nechani cal

| swgge@gptdeaff g@essﬁn%& e{ﬂap LBy &34 g Crd)?e%“:‘ﬁc%ﬁqhntenna)

TTE enent ed oper at
r 88 p&ER9E o 3t H‘@ g )F%Wf-? ofiteeHiesr osWawits 13, the
péatte&lgm¢nnms%ﬁheIwéaksba@daby"m@ﬁ&KHﬂédﬂflcalﬁ9|Eirongly

pgfﬁﬁf_ gy 'e[hd’vorcigth tcoggl ti 99 g’l@efaﬁﬁ,r][:oesltvr?gm F%f;f\ﬁ&s has

power e the excl USion 0o
aﬁHa’é%‘?l‘b?%S&mcﬁg GFeait81es5) wikhpr lgp anwbeful  one, the

coadeivean. ciihmiapersdt icwavot the %bﬁbenbﬁbﬁw bh theUiggic

1 Nae S c [ conditio

i}é\g‘gt?sl%ﬁ& Qé@@céﬁé;"%&%’%enc? (jﬁotlgna\%ngd%B? paPiFarrit 36
p&REr ea)lbf%t‘F(‘é@’tpl REIFSpePSse RABIN Wags degic pannily, 36
abreadyt ¢ evitouthygesests ifbr WEpE0054 4 321 power supply

PQ¥/EBQOQ659§&§993 ghd conditioning circuits 35 and of the

transmitter circuits, for example in the manner described

in the formerly mentioned patent No. US-2A-6115647.

Probe 4 can be in one of four different conditions:

* not fully powered. The probe can be powered by
mechanigal switching devices (for example, a
microswitch, implemented and operated in a different way
with respect to the previously mentioned microswitch
13);

* partially powered, in “stand-by” condition;

® fully powered, in working condition;

* almost fully powered (i.e. with the exclusion of the
monitoring and conditioning circuits 35) in programming
condition.

The operation of the system shown in figure 1 when

switching from  working conditions to “inactivity”

conditions (not powered or partially powered) takes place

in per se known ways and, partly, already previously
described.



Briefly, further to contact occurring between feeler 6
wio2003/us0xur f ace of a piece 1 to be checked, PCT )
mcroswitch 13 detects displacements of the arhf7ERA|EH051506
generates detection signals that are processed and
transmtted fromthe renote 5 unit 8 to the base
transceiver unit 10 by nmeans &8f “the renote

communi cation |ink 14. Before the normal operation

starts (and when it ends), activation (and

deBakef at ifowthes gnabentmtfm&d@d:rg@\geuerage&mefeeler 6 and

Cltlﬁ:é,ll tsﬁrﬁaicé hgfprao &dapd, for, causing the return
t oy st a?%% ar e t(r%ans%l keegi 'hy ¥ HePswitch 13

W e ess c& AFERErbY ¢F n’%‘el@rnf rorancha@enbaseesiniétdd: ion
t oSide seribied Branpcecvesedinidd &raoRmiRecBasisn Ole remote
5 si giad sg geperaked,dus |gaq{sfcaelci%e%n|utn. 1. Joq*%t i vation can

ocgur .on rece tion, of si ngle Si By mgans of the

exchange SFUALGRELER| H/n]éf rgﬁaf@remhe eNaMME &Seration

e e = e
g.description refers

£dley 160 te‘}‘%ﬁ tg %ﬁ‘?‘bldtst 4t thegareke theland

prpcedure accor ding
progr anfitg "ghadde ﬁetuéﬁheﬁO\Noads“shenquSe byt aiych are

10 | ttyanspdssebl bytﬁlﬁaiﬂ@ﬂebbecorﬁﬁlﬂhf‘cé%flo‘ﬁnglﬁf( 1Pl €

he
oSyt AR ¢ PRk apEt characterize 20 the specifit*t
A td its aﬂ%cﬁtéﬂ} Er BIISE TN 18, omsthehdasis

pr obe
tr aﬁsﬁﬁgé’ﬁqﬁn IERERAERT( Hﬁr én‘paﬁaqml ardty in tlktﬂ:lﬁiaiﬁ:&on can
ofoqeadi onf reqaenioyh tofaRSBEE§1ON 1grdNe %S‘:t H{ag% é?ange of

§ f a-wireless sig
o Chat JEnreet iy il PR ofe oReEReLbraben the

15 (AP TREL¥aRen DIPnsd qeitesti Ve. dE3-A-11GE8YE7 . t he
opﬁé‘l&itﬁcdﬂ/oﬁr\imtjcmeégr@f)fléd NBere AN/ Pr, of) <_[edl.1 aqc(ording

pa{oar@{@r§ h erel n st C|ted exa
bvi ousm{ at trL grtlerm iF *‘Ese t?ﬁo@lrﬂg’ﬁ@t‘mlng phase, in

nec SSalFPEYS 'S mhafdedyashaeh i edi abekybbé grd fslé?@&tt the
nidEiae @sﬁhondﬂ @15 nidre opsea®iod ri:?‘arra%@tgrgr?lg%@ Cki/araé:&ferlze

20 traRsrLesk l, or,the switchin
al so, I;I'prorgggia : e it uPésf’ﬁé?t?‘ae%ﬂﬁqqféélet meit 11,

sée o ﬁrﬁﬁa@ls%whgd@qn@e (mbreepdttir KAl in the case
aldfer matliiveft eqwdher tmmlg%(ﬁ t hg, case aof _the

ac d ssibl.e to set th thmla1t)}on mode
(t""ey:%h% g? ?Y, %"’h Pr 84FSRRThg SéeRhet ti ohhy signal

pgg%ﬁtﬁﬁgrigg bhe of demel fimaddohy of the probe (in the case

25 of selective activation), the operation/switching off time,
and/or other parameters. From the herein just cited
examples, it is obvious that the term “value” should not
necessarily be intended as an immediately significant

number (which is the «case of the radio-frequency

30 transmission channel, or the switching off time), but also,
for example, as a figure that identifies the selection made
among a type of setting as an alternative to other types
(as in the case of the activation mode).

It is possible to set the fully powered pProbe 4 in the

35 programming condition by operating key 21 of the manually-

operated control device (i.e. interface unit 11, in the

~illustrated example) and so transmitting from the latter



5

10

15

20

25

30

35

operated control device (i.e. interface unit 11, in

vﬁd%ﬁsﬁ&s strated exanple) and so transmitting fron1the
PR 2005/ 013021 PCT/ EP2004/ 051506 - 10 PCIgREZ081/051506

device a signal P1 with preset frequency and duration
time. Subsequently, information regarding the values
of the various paraneters stoyed in the non-volatile
menory 38 of probe 4 is displayed in sequence on the 5
di splay 22 and, by operating the keys 20 and 21, it is

pessile Leygantrol 51@%a§en§ingﬂlo%n ggggg{ s qt%:%%cy and

fromthe base transcéiver unit means 0
WATRERD  Sdffuni eEPFoMIGN AR - 14 InFATARBEQN caegpmding  the

f vabhers cohtthel van:gaals Spanranateed BabredOisaind AGntBB1atile
f aLlow nggcont r al si. Cly updat INGreas the val ue
of t%g} cur r ent ggr anet er E!Q QelsSP(l g’%d Srf duFPent on the

t FAPRYR% sPBn 28Ranmd | ORGrFattH@gcan‘be 1@ﬁysr a%ﬁ’ @rifd e@dencit is
Spst et 1estitar tong rbloohé heendlnde ot ebReroi rbltgmls from the

nags syol aflle emory 38, Fypt h%f T meantshe

e current paraneter is $ent conti f ouggﬁaywbﬁeless
tﬁ%mm¥%%ﬁﬁ§§qFr&ﬁ§5eF€er uni t 8 to the base unit 10 and

dEﬁpIp@&ﬁildén t bRe di Sqiny 22on€2oBCQRUIGNaS s ( CON | KIIBN  for
tQSnQi % e%o&%k% n Lg iccg%gcks of the flow chart of

ure a nethod for progranm ng
tﬁ pr%ﬁﬁ?tfsadéﬁﬁa?ﬁaefb e velmeenfi be emxmrends parameter

fQEbﬁM§xaﬁﬁIEﬂ¢H%)cuﬁﬂé&ktt@EnEﬁﬁs£H6KﬂéHﬂHn@g PRaSehe case

c nal f.rom.t he se station
? %aégﬂeféeéﬁg un|¥ ysﬁggﬁéngfffﬂ@ PelBsye stored
céﬁnﬁﬁ?c@ﬂnoﬁ012511¢nmemqrby3ﬁrefyrhgekmgmén.ﬁkﬂ walue of
t ithe [@ﬁi}:t@ﬁiﬂ?&Eélﬂ@télon;g@rseﬁ@aﬂnaanbehﬂyﬁﬁhédsnewa by the

per bl ock 44 - ora regis
ESehBEs e it ven, PBRY) % duimBars Phet i 4 Siepaayed
meRoEYe 3B SMUa0c €246 - transmission - fromthe renote
lupet 8a dneh Aas | &inrmams) gtf_hé ftﬁ.s\@lfa?leﬁﬁ§a9%nml ni ]g:at ion
¥ Si S ,LNh |cat|ve t he yal ye of a
p&?éﬁé?%+o§%?fg%&% f18Se q 1gure ¥ which refers to
a method for programmlng the probe 4 according to the

invention, mean as follows:

block 40 - start of the programming phase;

block 42 - sending of signal Pl from the base station 10
to the remote unit 8 by means of the wireless communication
link 14 by pressing key 21 for a time period lasting longer
than a minimum time period;

block 44 - copying in the temporary register 37 of the
data currently present in the non-volatile memory 38;

block 46 - transmission - from the remote unit 8 and by
means of the wireless communication link 14 - of signals
indicative of the value of a parameter currently present in
the temporary regisfer 37, for example the number of the
radio-frequency transmission channel currently set;

block 48 - display on the display 22 of information
regarding the nature of the parameter and the current
value;

block 50 - visual check, by the operator, of the nature
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the tenporary register 37, for exanple the nunber of
We2005/603021- f r equency transm ssion channel current I/%
set; block 48 - display on the display 22 of PCI/EP2004/051506
information 35 regarding the nature of the paraneter

and the current value; block 50 - visual check, by

the operator, of. the nature WD -2005/013021

PCT/ EP2004/ 051506 - 11 of the paranmeter and the
cor}ges&)ndence between the associated value and the

de®t r eehe/alrpaxanytegbsandat tR8 Ofor £l : block 52

- Se4uHing of & 1GRNLL t%ieg'gitaels’irt Hat S%?rnr%%gégndgegge?ﬁ the
cogirol, Cl., fromthe base stati6h 18 P% t 8 PeAereation of
uni t°F yb)? rreans of the wirel ess communi cation |ink

14, BocprB8singek@n@®r bl eektdd1 -si easg i.n_the

i ds
t eFP U HEJ1e @St 6,37 the valye of tHe parafmgtefspon
under consi derat | oﬁi,’ﬁ ggéo?ads[%g’srta&lofo 10h&oséhaenemote unit

coded”i M"FHYF ¢ AUni P86 wirdeRS56commBeidangonf Bink 14, by
caprtaslingi gaal 20t hat corresponds to control C2, from

the baggxskat LoOE the rempte unit 8 by neans of
the w rel ess co?ngr%g?%:g i'h TISESTROTRyY peesstery Xeyof the

21V31{ fhckhggrargeter canden abostddher foaGt ddWRIrdiRg +o

vatheeseqoknakl codied progloaiwalh e: g amet ers have been
In the tenporary

checked-i bs@ck ;.. Stepping on,

regi st eqr:k:%%‘,? tog%%lélgsl?%s%qggmr‘b]arsalrﬁlaéw tbabecorresponds

ChetKERTTBoER  65romt thmrrsssistatiohr 00 £6MPEE MHdtS ynit

arfl by @hmeans ofhd h%i%i@éﬁ%oﬁ&mgéfgti on.link 14 by
| 14

) ﬁf85§iiﬁ8al<§ bpdicative of the option, that igh¥
current % g%%sen’t in logic unit 36, regarding the
f2¢he

st or Phge WakEiohtidre alsaiteiteons maa;a ok B4 os

- odi sphayhenpt&er dins1dY paafdcd AdiGati gns 25

regaf)ggg]? é(ﬂe_ optd on rel Stiye t%&gﬁlgavéet g?gﬁec%?cﬁ%'

whol € of the sel@etignd  natfe;the temporary register 37, to
the subsequent parameter to be checked;

block 62 - transmission - from remote unit 8 and by
means of the wireless communication link 14 -
indicative of the option, that is

of signals

. . currently present in
logic unit 36, regarding the storing of the whole of the
selections made;

block 64 - displéy on the display 22 of indications
regarding the option relative to the storage of the whole
of the selections made;

block 66 - verification about the confirmation of the
visualized option;

block 68 -~ sending of a control signal, that corresponds

to control C1, from the base station 10 to the remote unit
8, by means of the wireless communication 1link 14, by
pressing key 20;

block 70 - modification, in logic unit 36, of the option
relative to the storage of the selections made,
to the sequence coded in logic unit 36;

block

according

72 - sending of a control signal, that corresponds
to control C2, from the base station 10 to the remote unit



b! ock _66 - verification about the confirmation of the
wd 206941 d option; block 68 - sending of a control
si‘gna 13&Zt(?hat corresponds 30 to control CI1, frRri/EPRE04/051506
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base station 10 to the renote unit 8, by neans of the
wi rel ess communi cation link 14, by pressing key 20;

bl ock 70 - nodification, it i»gic unit 36, of the
option relative to the storage of the sel ections
made, according 35 to the sequence coded in Iogic

t 136; k. £2 t | at
_ gg:rrggponﬁ%sr%ct8Zcot-r¥le?gfgg%§pe?or orm’ g %‘gasteSI gn?%]ﬁ %

t B e e k6t e2bni t WO 2005/ 013021 PCT/ EP2004/ 051506 -

12 Mochy7aeanseoff ider ibin' @beas ERATRLN SALIRN to @lﬁo}ﬁ’the
bye1dH@%5isNPakeY 21; block 74 - verification about t
intention_to store the sel ections made; 5 block 76 -
upd&tioss df rhe&PeshiBat 8 othe heommrntilat ithe mERBLYatile
3Bemd:th 3Bh@ival ure eiluegicst eegl3étebl #EK 78 - sending

a si Wi fre y and duratlontlrre

fror%g?)%be( E’gse é{gn? %eal(? tgn%#hggrg PIFIRE fFeaygncy and
nBaFRt g tHaewifremesdec basaniscation LPnkolshebyedbte unit
pBesdiyngndeays 2b£f othed Wi pE1 HgY | eeminaﬁiéﬂglclrpng%kt *13” by

eget erm ned tinme peri
o?rg%]sqn? arr?nfn%orhase % B ‘%)’%i'lﬁqocjeaﬁtﬁé‘gprjcfg‘?%ﬁn Hpn a
oFlIPW“prPéﬁé‘eZFeFakegdptH@e regsioflpl | ows. 15 Once the
pr ognaxk By phase dascrd @,rrbggamm&kpt{g?ge the current

t of, the non-vol atile are shifted
|gltqos?%1§ eerrptgjrear%/rorgerga\“&l@? §%Eng‘feo€|¥°2ﬁ) 4afk@kepeprlace as
dfeptas- 22 displays (block 48), on the basis of

i ofé€athye ﬂﬁﬁﬁe&&@_ngSI s H&QV'SQSQtQM LR R9T L) the
unlt 36 and .tr from?20 the renpte transcei \ler

uRr g BIBER %é) Of &r RBET R 2 FElfamfeg vt B8 Presshifted
paﬁ’a?ret%? %@“Mae’@hsﬁ%’seéraﬁd tthéoclas46ti ahddthe display

ceereddayeet(brakbuess), eon RIHRSBAL i kNoENE, POt 5 ve response
signals provided by the logic unit 36 and transmitted from
the remote transceiver unit 8 (block 46), information
regarding the first parameter to be considered and the
associated currently set value, i.e. present in the non-
volatile memory 38. In order to modify the value, key 20 is
pressed (block 52) thereby causing the base station 10 to
send control signals for giving the updating control C1,
thereafter the value of the parameter under consideration
is increased (block 54). In practice, the subsequent value
that can be selected, in the sequence coded in logic unit
36 for the parameter under consideration, becomes the
current selectable value and is displayed on the display 22
(block 48) on the basis of indicative signals transmitted
from the remote unit 8 (block 46). When the operator who
carries out the programming makes certain (block 50), by
watching the indication appearing on the display 22, that
the current selectable value of the parameter under
consideration is the desired one, he confirms the selected

value, that remains temporarily stored in register 37 of



vol atile nmenory 38. In order to nodify the val ue, key

WO 2085/01p6assed (bl ock 52) thereby causing the gpse )
station 10 to 25 send control signals for givi 3??1%2004/031506
updating control Cl, thereafter the value of the

par anet er under consideration is increased (block

54). In practice, the subsegukht-value that can be
selected, in the sequence coded in logic unit 36 for

t he paraneter under consideration, becones the 30

cuflrertoxel wotabBe. vEhite iandons syslpi@yﬁqlgpﬁgﬁ,hgl and thus

di splsanR2 l o n basi s _of i ndi ive
si gnal s gt2r aﬁfsl?ri tﬁ(‘e&éﬁ%?%gmoégga?eeiot E°OhFels dsvéer  (i.e.

46)" ST e bpdilatidr tho desaribes ewtmph® to generate =
preyrtammti ngigrekesticar ta@rtelshloaek 2Q) ’co%roﬂ’a%%hi(gg Lhe
5 | nghicatd On, appaarning e djsplay 22, that 35 th&x 56
cur rent snEIl ect agﬂtgﬁvgﬁfgggg%s?h%ﬁpgg%?@ Rifferunit 10. I1f
cohdi dertatin PPEapREeHedhawrl kersy dbecikedf ibDGck N88) in the
set@utsed ofvahie, pt bt antnd fgi ggaggn'ppfgcpiré I /3_{ é%or ed ig.
r egirsl 5/,013021 -PCT/ EP200AT 05T50892T g the
the | oglﬁlgggn?tgr%\%g%i ébolljbsc(?(do e BP9prisspagoREyted aumkent
t NS U cAdSi hg2PHRL Heathdirry- dher aeatcamtitoB dBYHER 46) ang
10 (idisplayrtievhackeuriibpidy i p2t h@lcd&scgg)b.edwdﬁg(qanallee)
s

to .
geqner ate C si gnal that correspon o~ tonthiking
Tt )Bgiéﬁ%teﬁsg%fssso%efed} PSR sditori S reesible

C%éj(rbl ock 56

t e Thdd¥ ([FRYT3EEr P rRorhatk ehe passiBlyersrdiuRREEN the
chedked bl o6k 58) mioket RE QUK S this._ progranm ng
Phase, g n jl:&%d;i.ﬂ{ks fggoar di theeM%E slg%%‘eln uq%‘a‘ﬁé’mt%ermte
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emporarily saved in register 37 are stored

in the non-volatile memory 38 (block 76). Thus the

25 programming phase ends by sending from the base station 10
a signal P2 that has suitable frequency and duration time
(block 78), similar to the signal Pl for starting the
Programming. As an alternative, it is possible to
automatically exit from the Programming phase after

) . ] . ' a
30 specific time interval elapses and neither key 20 nor key

21 has been pressed.

According to another generally preferred alternative, there
1s the possibility that, after the saving in the non-
volatile memory (block 76), the values of the just stored.

35 parameters be proposed again for performing further

possible modifications (block 46) and that the programming
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the value of one or nore paranet er sECHEP2004/051506
(bl ock 74 choice "yes") for confirmng the
sel ections made. In this second case, the data
tenporarily saved in regi ste143¥ are stored in the
non-vol atile nenory 38 (block 76). Thus the 25
progranmm ng phase ends by sending fromthe base
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detector and by a low frequency amplifier 1is generally
used. As an alternative, it is possible to use a super-
reactive receiver, that however gives rise to problems
-regarding critical behavior, aliasing, etc. Even the use,
in the radio-frequency amplifier, of band-pass 'filters
employing surface acoustic wave devices does not provide
sufficiently narrow bandwidths for preventing the
reception of interference signals on nearby frequencies,
more particularly signals emitted by other probes
belonging to other similar systems in operation in the
surrounding area. Furthermore, it is practically
inevitable to make use of the amplitude modulation instead
of the frequency modulation, in consideration of both the
difficulties in implementing a frequency demodulator in a
non-superheterodyne scheme, and the need to avoid
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optimzing the life of battery 33, it is necessary to
h08§/98021he power consunption of the receiver PCT/ o
circuits 31 in the renote unit 8, which are the-GRF3P04/051506
circuits that are permanently powered. For exanple,
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IS not possible to wutilize a Pyﬁical super het er odyne
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OPEF A d R JiRpt &y SULr oundi ng .area. Urttier noPe, @Eopstic
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C oyl QLY tQ9 1Q uyse, as a nodul at’l rfbltéﬁ g‘iiFaffl,netﬂJif%equency
IOqg trains of'ﬁ&|§8§ed as amplitude modulators of an
electromagnetic wave with a frequency that corresponds to

the wavelength of the emitted light; the
photodiodes can be intended as amplitude quadratic
detectors, because they provide a current that

receiver

; is
proportional to the incident optical power density, that is
‘ r

in turn proportional to the square of the associated
electric field.

There is another limitation which is due to the fact that

the transmissions by means of the single two-way wireless

c . , .
ommunication link 14 must never occur simultaneously in

both ways, in order to prevent the receivers of the base

unit or base station 10 and of the Temote unit 8 from being

“blinded” by their associated transmitters.

Thus it is important, for the reliability of the system
14

that the transmissions necessarily carried out for

programming purposes have simple information contents, in
14
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€ receiver circuits 31 do not output iFtEEPRPH051S06

mul tiple” frequencies (harnonics) of the nodul ating
frequencies for 15 . guaranteeing that the frequency
of the signal remains unaktesed. Therefore, in
practice the radi o-frequency carrier is anplitude
nmodul ated by a signal, the exact frequency thereof is
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otcur_si mul y in -both ways®efn BY dethg o activation
pPEERELEH LT R SRy SiystRm f§§§§ S!,mlultzuredwsle/ occurs to

sthei pﬁeiﬁlmjldof)foﬂehﬁbﬂ e ey 2208 okl @M R&NYead, in the

" ed” ir ssomat dtran mtters 35 This it
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t ReIRRANSM RIS ﬁecé@saﬁthyC@aﬁrl gdheoutyStoom allows the
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;Y10 2005/ Q13021 PCT/ EP2004) 51506 . 16 t8

b&fhg Short andor ather Spacédo Y‘?/\Af‘ﬁsrsggpe’é?ceﬁ%‘-on and
eé@ﬁe%fﬁE?lylPr?,%uPQab@ thal |k267d t20abr bLlyi witdoof this
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R L R R T R L N
séfeet inpgaaesi Vs o‘?PeJ%ﬁ‘,tG@M| Renformed foor nbvdiyc unit 36.
meRtspneathepase8e Noas USO/-\'complex processing devices, like
microprocessors, or other special hardware for the
programming phase, but Jjust memory units associated with
the logic wunit 36. On the other hand, the previously
outlined generally limited performance of the system for
wireless transmission towards probe 4 would not allow the
reliable sending of instructions for a possible
microprocessor, without making the system more complex and
utilizing a distinct channel dedicated to the programming.
When the programming of probe 4 has been completed, it is
necessary to get into programming mode for programming the
interface unit 11, more specifically for programming, for
example, the reception channel, that must obviously
coincide with the one that has just been programmed on
probe 4. Programming of the interface unit 11 can occur by
pressing keys 20 and 21, according to a sequential
procedure that is not herein disclosed in detail but is
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6115647. In fact, the nethod therein disclosed enabl es

WO 20pFpi3e2tent the activation and to tolerate Sr¥5fmmnmwo--
interferences on the activation channel, and vice S1306
versa the 10 possible (rare) interference caused by

the activation procedure of a nearby systemthat

si mul t aneously occurs to the-pressing of one of the

keys 20 or 21 can lead, in the worst case, to the

m ssed reception of the associated signal by probe 4.
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the ra%|d|,§b| e fe\?\gi ng of instructrons for "a possible
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d 8P PN5C Qlei ol AL GTUSE, OQYL.QUS O D G Fa g
W R hG, o et had Uk TBRER br AoF ARFEA b SSSpreRe )
4.7 Priogramitng PRSIV MeRATdeE uniconttotan deeie by (more
presdiinglhey s Zﬁeamdtaﬁfadyﬂﬁaﬁﬂl&E)§0b§_§§gggfﬁ?e%ﬂjin its
pr Woe shhab1i SaH%EI_ E%g%%)rn di scl 8seg i n detal it _
i s_ V0 2005/013021 PC r £PG5E506° Ta1725 abhe qysles 4 is
to tHERE f ot PRESPpPOBe waFhefer anshivsting channetecovery
arRFastrhemipgl arehal sioal L eagyadrOOr ARBRA RS the battery 33
and re-inserting it in a particular configuration, for
example with the movable arm 7 deflected and the
microswitch 13 consequently activated (open, if it is
closed in the probe rest condition). Another possible way
for activating the “recovery programming” condition can be
that of inserting the battery 33 with inverted polarity.
Once the ‘“recovery programming” condition has been
activated, probe 4 starts an activation procedure on a
specific service channel, that cannot be utilized for the
normal operation, with nominal frequency equal to the
activation frequency (therefore, in this case the Wwireless
communication link 14 is conducted, for both ways, on the
same radio-frequency channel). As the manually-operated

control device (11) is also in the “recovery programming”

mode, this activation procedure leads the probe 4 to the



previously described for probe 4, can also be directly
%er ? ted to interface 11 by transmttlng the 5
rmation fromthe renpte unit 8 to the basePGHERI084051506
It should be realized that in this case a signal
W|th nore conplex information contents can be
transmtted in a reliable-wey oW ng to the fact that
the receiver devices of the base station 10 - which
are of a known.type - are not 10 subjected to the sane
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aBEQYTHTFS Fhemaeli nbenthiich Podghr 45 &S rrewaddrle to step on
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| BeMbicht the transm ssion channel 15 set in probe 4 is
not known, or there are corrupted data on the
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pelarity. Once t.he "rec vgéy Programm n nart
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progranm ng ??ﬁs
thl@lpr @oebq tchth]@e radio-frequency type and consequently

define a single two-way channel 14 with radio- frequency
transmission. Systems with a single two-way channel of
other type (optical, acoustic, ..) also fall within the
scope of the invention, just as systems with a plurality of
channels that however, as discussed above, are less
advantageous. .

As previously mentioned in the herein illustrated and
described preferred embodiment, the manually-operated
control device is physically integrated in the interface
unit 11 and substantially coincident with the latter.
However it is possible, according to the invention, that
the former manually-operated control device be implemented
as a distinct unit, for example with its own casing, its
own keys (20 and 21) and display (22). Furthermore, said
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step on to the programm ng phase according to the

foregoing description. 5 Qther feasible variants can

be applied to the checking —-sy%tem and to the

associ ated nethod according to the invention, for

exanpl e, regarding the progranm ng sequence, and/or
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mentioned in the herein illustrated and described

preferred enbodi nent, the manual |l y-operated control

device is physically integrated in the interface unit

11 and substantially coincident with the latter.



However it is possible, according to the invention,
that- 35 the former nanuall y-operated control device beLLOYD WISE
inmplemented as a distinct unit, for exanple with its
own casing, its own keys (20 and 21) and display (22)
Furthernore, said WO 2005/013021 PCT/ EP2004/ 051506
19 distinct unit can be co_nnefé ed to t he basg station
10 or to a separate transceiver unit housed in its
own casing and achieve a portabl e device.
Furdgihefy@re, alternative enbodi ments foresee that the
Smﬁl.@;?yunit 22 be separate fromthe . _
manual | y- operated control device agd be i n: ﬁgrat eg,
fon.exanple, in the b tat | . i robe
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scope of the .15 invention. LLOYD .
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devi ces? *MPlG EAgSEeIgR PRt forpritsless @ansmissionadapt ed f or
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the checking probe, and a renote transceiver unit for
wi A EpsedranscelyRLyAiter the wirgless rasapssion andfecetign af the signals to and from

said P@S@e HaRRSC&I AT unit for the wirel ess transm ssion
and reception of the signals to and from

~ adisplay device adapted for displaying, on the basis of signals received from the remote
transceiver unit, information regarding said at least one operation parameter and an associated
value, and »

a manually-operated control device, connected to the base transceiver unit and adapted for
generating, upon an operator's manual 'control, control signals and for transmitting said control
signals by means of the base transceiver unit, said logic unit of the checking probe being adapted for
selecting the value of said at least one operation parameter in response to the control signals
received by means of the remote transceiver unit and to provide signals indicative of said at least
one operatidn parameter and of the associated value,

wherein the logic unit is adapted to provide, accordihg to a coded sequence and in response
to the received control signals, signals indicative of current selectable values of said at least one

: bpératiqn‘ parameter, the display device displaying in séqucnce said current selectable values of said
- '. at least one opération parameter, said éqntrol signals béing ddap_ted to send to the logic unit~eithér_ an
' updat'ing. control or a conﬁrmation control to control the updating or the confirmation of the current

selectable value displayed on the display device.



said renote transceiver unit, a display device adapted

for displaying, on the basis of signals received fromtLOYDWISE
the renbte transceiver unit, information regarding

said at | east one operation paraneter and an

associ ated value, and a napu?ily-operated contro

devi ce, connected to the base transceiver unit and

adapted for generating, upon an operator's manua

control, control signals and for transmtting said

coitrol signals by nmeRiRssyStbmlador@ias® AdidNE Weed said display device
: iscoun'lactt dtS%I?eq) Ieotgl c unit of the checki nag gnobe. bel ng .
RHEBHR Yedpse Tamseeysr Hgitespid 19diFaiie signalpbeing wirplssshy trapsmitted from
the emdteainitadthp damh&ieivePuiesponse to the control signals
received by neans of the renote transceiver unit and
t o°provi de” si gnal s i ndil@asystem aspording do elpink 3 aghereintie
manQf1BL et ddkelHRYeE iideOhaid & Lated val ue,
wh r?ien the | ogi cl uni t ies alada%tl%ﬁd&tg%k'pr ovi de,
actording to a coded sdbuwistem awnerding to dsipohsiecludiag ahigterface unit,
conrleBE& to/Sath HaO kdrRdeivir YA/ Rat iR Lagdigatlive of ;
current sel ect aballerva{’;!’utg%t ugdfh%s%gil‘%d at” lfag?'agper&f'?g control device.
opération' paraneter, Thesysten phaydiniewi otmdi, syheRIH A refote _
tranSSUHERS s .sel ect abl e .values of said at =
PESHRRE T e bal Rl BRUTTR €4 e 8GRier MEphesmmunication lnk,
befng adapted to send Tbe sylstend egording 3 Elaigh 5,\EKerdlf the

ing. ntrol or.a conf.irmtion control to control
remip Sateb e R o sRon Rl SR s el Stptyieloss swo-way
compwhieationtiink detattion siiraf geyste@m théhetltinPbdBe BF MeGRtecting devices.
LLOYD WSE 21 2. Theg,g%/st em according to claim1,
aid display d

wherein s Ystem ageqrding &x-¢laign §.0vherain tha dase
trandceiaerSmeivatapted Fdr trahisth Btirg i radint ¥sail A Wik Ho-wa

W rel esz{% Ir%n mtted from the renmote unit to t‘Y]g
COMBRYENPANG SBPYfor gfi Yating thephecking grehnon deabasisrag sigoals generated in the
interfdcaufit.2, wherein the nmanually-operated control device

i ncl udes said display device. 4. The system accordi ng

to claiml, including an interface unit, connected to

sagd base transceiver i LerebNRork; e P ,

manual | y- operated contr ol ﬁgg& ngr&ggko%ﬂgﬁg;ﬁhgﬁ%m said remote unit
and sd-base frangeqiver anis communisate ueing radio-flequenmyt € t r anscei ver

ungt and said base tra kwer Lt defi.ne, a.single .

wi r'el ess two-way commﬁlﬁéc:: iftl%glnacwéri}l ggocéz.nm 8. Piredsy each pf said base
transgeiperugitiapd said rmeterrdhsceiles unit includes anamehea.t r anscei ver

unig. i s adapted for tr mtting by nmeans of said :

single wireless tw-m@g%%%%ﬁ?ﬂg%%ﬁﬁaf’?ﬁk det ecti on
whergingaigl| at legss 0ae opesationrpatdnetet bEth ichgkinp phbe By the B@nsmission frequency of

ther%ﬁ&t\%&%ﬁé@gvg%‘éh,ces' 7. The systemaccording to claim

erern tne base transceiver unit is adapted for
trHnsmitting blx rn;an_s mlsﬁsae';rﬁia&bﬂgi_gﬁo Wlairill ?ﬁﬁer&iﬁ@.aiﬁ@%mory
. C iLcation link signals for activating the checking
S e R s R R
i nier face unit. 8. Thernsygtenmhae@aipdb Bdich @, #hékilsdid manually-
V\hderehn Sal d.rFréote uni t- . ' ' .
operated control device includes at least one key and is adapted for generating said control signals

in response to manual activation of said at least one key by the operator.



and sai d base transceiver unit comuni cate using

radi o-frequency. 9. The system according to claim8, LLOYDWISE
wherei n each of said base transceiver unit and said

renote transceiver unit includes an antenna. 10. The

system according to claim8, -waerein said at | east one
operation paraneter of the checking probe is the

transm ssion frequency of the renote transceiver

unit. 11. The system according to claim1, wherein

saild menory  devi ces i Fhd Systemenctaingnaiin eg»l’i&cﬁﬁ sﬁ@ﬂlanually_

opeRxtedRBntk? HéVide iRcINE em accor di ng t
claimil, wher efn sal kﬁ%sﬁaﬁl ?adap%gg ¥ £Fege t&'@rﬁa’rdcﬂomml signals in

respgmsy;te manysk aqiiyatioref saidawb keysebykthy opeidtor. s adapt ed f or
geq@ratl ng said control §‘J%nal S in response to manual

activation of said at e coREhing g clapa 1ofos therchecking of
mecharipabpigeSin 2 magifine (031, wTimusms eRRRKIAE RIA 4 Dodifack bidddting probe and

thcd@?é?:F u%ﬁlev%?é%c nual I 8‘i’"§ per at ed control device

I nc adapted for gener ating said

corhﬁrol si gnal s |n r eAPAREEd o é]’@d’l]ld i¥at
the operator. S 1 gg Vgﬁlé oYQt léagpon% operation

P‘“’a‘“e ‘*6 P}ﬁ %‘Wl&s H%F‘ﬂfla ﬂlefpefltl?!h @ldéqféh*mnmns mm&ﬁﬁleces the

syst@rh eeiprising 2cheBlGhE pobé Mah o 10416 cki n pr obe
| mitleS a?i%m act det gegﬁ ng p?o%gg gﬁ eHg)gy gél, ceﬁ’ﬁn remote transceiver
unit for wigeless F%F’Eﬁ@na?-nﬁ“lr%qem of signalg, 5. bage ’ﬂmisl:mﬂ:rfuﬁit for the wireless

tran$§iRkS6i dnd GecBpticH 6{%1 hls3) ar Q0% Ooq%ﬁgtgh%?%p%ﬂécgsplay device, and

in a- systemfor c eck| ng € pPOSi
a mapuatbhenestes contrakdeivicn icortlectpd arsgl babdPanseeiSdr @Hit, the method compnsmg

co th ic,upit, nmeno
. de\@/?%gaéhggng a reno?gmft%an%% t@rte ‘k}ﬂg?y ‘Feé’fcevﬁcﬁ%‘]d@@éoaCOded
Seqlleﬂ@n%m@snd)natm@f sad efitasooneOdpeitigin Barsmet®r BAXET an assocjated current
seledthBodig@, ver unit for the wireless transm ssion and

recepti on of signals to and fromsaid renote

t r displedhyiertheidisplay devices pi thy by 6faid iAdiSative signals, information
l IQ( QB%th ﬁgragont rol device connected to said
B gge transcel ver anttPArReT Bt ASAcIaiEhpTest sedgctable value, and

geparwting ¢n the rhdmmallypgpetatetddniroPdieick réﬁ%&ﬁlhﬂ% ot i Base
according . to a coded sequenc

a Vi ce
“a“%e’égra‘f“gt o i rifote SESSF e, Sanio e g theilogic unit, said control

s1gn4dabaﬂ§gdhé eddn edsparide 855 &kdt @ LE '
ra nI r?g Iﬁ B4 Etatn Splgrgﬁﬂfl g@?gdgdﬁggx??é]egg{gré an the basis of

mforé’?at‘%feéaridw&'ﬁ gyriFat sslegipblealuene lle(ast onc egcaatihmg:ameter
dispRfddin sdqubrReoh t@@&sﬂ@ﬁﬁ@ﬁdeoﬁcg@f&fﬂa&%{r n%n %Pn%ﬁx ptgd to send

current sel ectabl e val ue enera
ei "ﬁr&hﬁ%ﬁapyg pr?"e%ﬂc%‘ﬁﬂmﬁtw comtpal ¢<e¢ommb|thb Ii(tgﬁlslmlﬁtb updhate or to confirm

the cﬁﬁ@tmsélgﬁab@@%ue 5 A4 ?e'ai‘t%;le Hgératfog p@.]fmelteé %fait }‘fgf“frﬁ'gly displayed.

transceiver unit, control
| off-c unit, said contr®he methodacsordiriontg cREN €5 aliReeih Shid display

deviéﬁ? 9 euttg the ?a%g JoeiJBH rhlxjﬁ’:%l t!lq)é \ggge\ér;x de F%m?%p?x@% ;haetlr?drlcatlve

aS| S O OF Mt 1 oh
. sxgneg:eoqggns abielssip, foms tl[ffremaﬂe trasdceiverasiit t6 AR Bﬁﬁhethﬁﬁée?%r unit.

pajaneter  di spl ayed i uence n the dis
deVice, each of said 'lglﬁ 0% P% i ﬁéﬁéﬁ@@m@sxng
S etmttctmg a value of two or more operation pa.rameters of a system in wh1ch said memory

devxces include a temporary register, and



ei ther an updating control or a confirmation control LLOYD WISE
to control the logic unit to update or to confirm the

current selectable value of said at |east one

operation paranmeter that is currently displayed. 16.

The method according to claim1. 5, wherein said

di splay device is connected ta3 the base transcei ver

unit, and wherein said transm ssion of the indicative

signals occurs wirelessly, fromthe renote transceiver

ni storing it ked leaperdry RERERE
o e;a%l: o?r dnl;l,g to cl alrdrrnf 1 fﬂl}é? h[’rergﬂlcsg}r?r%t%llylg ) %—gf?of'@&} %ﬁdﬁ‘do or more
PELAUON PRAMEETs, 3% Cnseagerice 8blie gengptingstepret ers of a

syst emin which said nenory devices include a

te orary regi.ster, and LLOYD WSE 23 storing in

sai'd temporary regi st erThe methedacerrtinged daitalsl, & &/Shte in which said
mer@bryQieiBesIirtRed itk ddeq n8h allon ters, :

a consequence of the géﬁgerilgtr?%g & eeme'fggwg”i?g’cpﬂé‘ﬂg

accor di Bgperasing] igjthn mahualil)ﬁoperaiyébmmdl devideiifs Fesatsélio a control manually

nmenor non vol atile menor
Che. ot Rofidee byt bbb, Lol Sinfls fdfestaie s soniimation controls of

manual | yﬁlmenamedja el ttansrhittiiey satdcdnrol SSRRTRE: the b%e transceiver unit
control ,@oual row deg&ﬁ%i an operator, control

signal s correspo évefB" i rmation cont rols of

sel ect i ssngrndhe ncamhlatmermaﬁew Hieﬁ@lu‘é@éeq’ecféﬁ%%&&ed in

si gnal ssguifmthe base transceiver unit to the renote

t r anscelyer WA 85" st ori ng i n the non-vol atile

mer’rﬁry t he val ues sel gr¢ 8dtRA%
ister. 19. The meth cidégﬁgg)odg%?ldéa‘k’gﬂelfl Sfiff remote

tran | or a{%ldr elg
icg TuPt-20d aid bese transrstver unitags oF thievadio-frequencrisipes andiwherein one of
saidas er ﬁlb@ftﬁ)@ﬁbyﬁfaarbkﬂétérs @f" the \%gstgln §sd ézg'llsgus];x%g ?xinde r%g%tloX prequency of

and wherejn one of nore opera
the rempte fanseelyep NI} he systen1|s a transn1SS|on and
reception frequency of the renote transceiver unit.



