1 GARMENT | NCORPORATI NG A NON DESTRUCTI VE CONTROL SYSTEM Thi s
invention falls within the field of non-destructive testing, and nore
generally of maintenance. It relates nore specifically to a garnent

i ncorporating all the functions required for non-destructive testing. The
garnent according to the invention finds,applicationin all the fields 5 in
which it is necessary to carry out tests, on parts or all types of
mat eri al s, using non-destructive technol ogies, e.g. thickness neasurenents,

corrosi on deleg RhiENTIRCORBERATING ANERBESTRUEPIVE BRSRTREANS VS TEM O
civil engineering, nuclear and naval fréelds can be cited tn particular,
this list being in no way exhaustive. 10ln such fields, in order to carry

out the non-destructive testing the operators nust frequently travel great
di stances and/ or ve in areas diff i,cHI?t to acces In . the aeronautics

field in particul af NiSjiR¥eRlQN &ls ygitin the field Hanedestriptivede AN mee
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aircraft's tall the fusgiionseregheedder nén-Hastnaectivedestindri ng t he operator to the
area where the test nust be carried out. The sanme is true, for exanple, for
the inspection of Thegahaesat accdrimgaerths imentibhdinds applieation iof albthiedigdds i n

t he constructi oRiSE\nd civil engineeri nggsect or. In other cases,

. t he .
i nspecti on nlis¥ ¥ PPEES torarnequt fesls. o é’aﬂtﬁf‘?ri all typgs, of ppatedals,
because theyuﬂﬁ%ﬁéﬁf—de&ﬂfﬁti‘v@e@c%gaf& ids2rd §Wihitkifess hdBRMRGh&Rts, corrosion The

exi sting non- ructive testing syStens typically conprise a plurality of
el enents, prdetecticd | yests, ebbrt rithe ¢ aseerautiesenienaspace, | icokstiuctomnnecivt

nore neasurenent sensors, which perm non- destructive ur nts,.of a
redef i ned tYFANSRTE: AP Gnetva BPIOS AR G Shbedicul, i el Helfe
e.g. by ultraseap@xhaudtiveeddy currents; an electronic card, or notherboard,
for generating control signals towards the neasurenent nodul e, and for
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power supply source and a viéw ng and con screen, these variou
operators must frequently travel great distances and/or move in areas difficult

to access. In the aeronautics field in particular, inspection operations on the
final assembly lines, whose dimensions are increasingly large, require traveling
great distances. Some inspection operations in areas difficult to access, such
15 as an aircraft's tail, require the use of harnesses to bring the operator to the
area where the test must be carried out. The same is true, for example, for the
inspection of launchers in the aerospace field, or even of bridges in the
construction and civil engineering sector. In other cases, the inspection must be
carried out in areas that are difficult to access because they are very confined

20 and narrow, e.g. in manholes.

The existing non-destructive testing systems typically comprise a
plurality of elements, principally an electronic measurement module linked to
one or more measurement sensors, which permits non-destructive
measurements, of a predefined type according to the application envisaged, to

25 Dbe taken, e.g. by ultrasound or by eddy currents; an electronic card, or
motherboard, for generating control signals towards the measurement module,
and for receiving and processing signals transferred from the latter; an

electrical power supply source and a viewing and control screen, these various



el enents being |linked operationally to one another by electrical and

el ectroni c connecting cables. This equi pnent is cunbersone, heavy (of the
order of 6 to 10 kg) and not very suitable for nobile use. Currently all of
this equipnent is transported by the operator either in 5 cases or by
hand. For the actual inspection, the opegator is frequently conpelled to
carry the equipnent with one arm the other arnlbeing used to hold the
measur enent sensor and to adj ust paraneters is easy to understand that,
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for nondestructive testing operators and consequently both the quality of

t he i nspect i ¥hsd)and ’t‘WeV%\sHtt9b'8ff°E mebiBsst ors and thus, generally, safety
in the field in question, \pg t he aeronautics field. 15Non-destructiye
testing is definedCureatlyah ﬁhismlpm@pt isntransportass by ithe iopgratpr eitheking
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availability nore gener al e conpliance of the part
or structur &jlﬁf\lbt]“h andsuncdmafotiadlaisia. e)dsserae oaxsesrptms htridrersadhedmy quiatityvef
testing syst m.accor.ding to the invention thus nmakes it possible to
|dent|f37 deftBR{RSPESHONi si bl e on the parts, such as cracks, 25 deI am nat i ons

I n conposite materl aI s, bondi ng. defects between the parts, or orosity
defect for a resinlhif HVEHHPBSAIRS rigr dNPEGVe the Work'%nc‘éfém'?rﬂl%t e”?'éstl ng
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non- destructj nmeasur enment  sensor, h is of the type intended to be
held in thef W’Xfﬁﬂ‘ AYRSHORK P15y thR 8Branas! gh$ gﬁ@nt s, and linked to an el ectronic

control card itself linked to an electrical power supply source
15 Non-destructive testing is defined in a conventional way in this

description, i.e. as a test carried out on parts or structures external to the
operator, and intended to provide information about the health of these parts or
structures, more specifically about their integrity and/or their compliance with
material quality requirements, without resulting in alterations potentially harmful
20 to their subsequent use. Non-destructive testing thus makes it possible to
highlight defects likely to affect the availability, safety of use and, more
generally, the compliance of the part or structure with its intended use. As an
example, the non-destructive testing system according to the invention thus
makes it possible to identify defects not visible on the parts, such as cracks,
25 delaminations in composite materials, bonding defects between the parts, or a

porosity defect for a resin in a composite material.

Non-destructive testing according to this invention utilizes a handheld

non-destructive measurement sensor for taking the measurements.

To this end, according to the invention a system is proposed for the

30 non-destructive testing of a part, which comprises as constituent elements, in a




5 and to a viewing and control screen, and connecting cables for
electrically and electronically linking said constituent elenments to one
anot her. These constituent elenents and these connecting cables are

i ncorporated into a vest type of garnment. The various constituent elenents
of the systemaccording to the 10 invention, in particular the electronic
measur enent device, are specific to the non-destructive testing and are
known to the person skilled in the art. The el ectroni c neasurenent device

is thus of the e_apl e to.sen n_excj ' ' . 1 eas rent
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non- destructive neasurenent envi saged. he operator wearing such a

gar rent advappagégashgntno | onger needs to carry the constituent el enents of
the testing systemin his arns in order to 25 nove and carry out the

i nspecti on oper ati Phe.vdigus benstituestinelemesrtisnahehel systeme acoorfdingttostite t he
measur enent paranmeters and second hol d the sensor ile the actuyal
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the external environnent, and, as a result, the quality of the 30

i nspect i on rdestordoeneasuremeht devicprisvtbds of zhedypeabiete seadsan exaitation

connecting cable linking the el ectronic ne renent devi ce and the or
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preferably close to the wist. Suc eature is particularly
advant agéougheimeasuremeant sensondkhe elegtropiesmensuigiegnitdaviceatas welltasnthenhen

the inspection operations are ta .carri ug, Q . ment
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as possi bl e that ishtahddd: in itself, to alloerEivdimeadiementsof the paedicatth! te. t he
i nvention al so Er esents the 10 follow ng features, inplenented separately

or in each dty stelatingcthe dafteryapdyepaseingiisi Feaposae. to this stimulation, in
contrast to a simple passive measurement of a physical characteristic of a

20 material (such as its temperature, thickness, etc.). The electronic measurement
device comprises in particular a transmitting part and a receiving part, designed

according to the specific type of non-destructive measurement envisaged.

The operator wearing such a garment advantageously no longer needs

to carry the constituent elements of the testing system in his arms in order to

25 move and carry out the inspection operations. Both hands remain permanently
free to first set the measurement parameters and second hold the sensor while

the actual inspection operations are implemented, and at the same time to
ensure his safety. The operator's safety and comfort are thus improved,
regardless of the external environment, and, as a result, the quality of the

30 inspection measurements is also improved.

According to an advantageous feature of the invention, for each



In preferred enbodi nents of the invention, the el ectronic nmeasurenent
device, electronic card, electrical power supply source and the connecti ng
cables are arranged on a surface, called the inside surface, of the vest,
which 15 is defined as the surface intended to be placed facing a user's
body, so that these el enments are advantageously protected fromthe external
envi ronnent . This invention al so advant ageously provi des for these
constituent elenments to be distributed on the vest so that the weight to be

carried by trﬁ%@%ﬁ%h‘a@ﬁ%ﬁégﬁw&"'qé&}"r 'n?é’tglgqn}kﬁ@ ghyé gie%trroﬂﬂzaﬁ%asg%ﬁém ng
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advant ageously all ows the operator to adjust the positi of the electrical
power suppl ynéaﬁﬁ“ea 89?@2‘8” hrei ﬁ%d%‘%tqa&lh,dsfwt’ zgamr@cgghgmme&?u[qm?ptom
the back to ddigof lfdinded%odse heldl innHetiihd s takiRgrRcsaRbmepesids epsaarsi bl e
for carrying out 30the inspection. 5 Preferably, this adjustnent

devi ce conprpcssiblertaatie gndgui di ng t he novenent of the electrical power
supply source between defined positions on the vest, and neans for the
reversi bl e i nmobi | Aeadrdimg tohpreferfred renelaadiments, Hbe énderitionedlspogrieseotssthe

5Ceneral |y, the constituent el { f th - dest ti t.esti t
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possi bl e weiglakin|S bgmbiliopsect ri cal consunpti on. In preferred
enbodi nents 'of the rnvention, the vest conprises an outer cover and a

renovabl e inner [ip &gfer?é}:deﬁggdﬁl\&% P HE inVBARSH &RE Mie dRMHIC heasurement
device, electronic card, electrical power supply source and the connecting

cables are arranged on a surface, called the inside surface, of the vest, which

15 is defined as the surface intended to be placed facing a user's body, so that

these elements are advantageously protected from the external environment.

This invention also advantageously provides for these constituent
elements to be distributed on the vest so that the weight to be carried by the

user is uniformly distributed.

20 In this regard, according to an advantageous feature of the invention,
the system comprises an adjustment device for adjusting the position of the
electrical power supply source in the vest. This device advantageously allows
the operator to adjust the position of the power supply source, which is the
heaviest element of the system, on the vest according to his particular

25 morphology, and to the configuration of the area to be inspected, so as to
provide him with the highest comfort of use. In particular, this device
advantageously allows the operator to adjust the position of the electrical power
supply source during the inspection, for example to switch it from the back to
the front, so as to find the most comfortable position possible for carrying out

30 the inspection.




10 electronic card, electrical power supply source and connecting cabl es
are arranged between this outer cover and inner |ining. In order to
achi eve an objective of the invention, which is to propose a
non-destructive testing system having high ergonom cs of use, according to
an advant ageous feature the vest conprisges, on a surface called the outside
15 surface opposite an inside surface intended to be placed facing the
user's body, a pocket for receiving a view ng and control screen. The vest

is al so pierced, igsid hi,s. pock hal - :
connecting cable | irgﬁr%&‘yt ﬁ@iss%g%hhgﬁ%d?wgge?%%?ﬁ%%ﬂEn%’%ﬁ%g%@'g rtggn,
kept in thi snpashéent sthihkeeelgblvicADpowsr siipisly @atirdey batweeh defitéd pasitioasionl e
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and the vestCOXSHﬁPPS%geQOHPﬁﬁeaWi {ﬁ%fngc%@gﬂ%o%%ﬁﬁaﬁ}cgé%a\%%%ﬁ%@c %ﬁgé In
preferrad erdsttomdtcar®f elé&riédw@cBWép@qu)l?eséumbeﬁhw sonresptinyi salslied are

i ghting neans arranged on a surface called the outside surface of the
vest, pref eraétﬂfsgeéer%W@eBﬁhllstoyt@l eaves anddaneidining.pr ovi de | ocal i zed i ghting
targeted on the inspection site. The lighting neans can al so, for exanple,
be |l ocated on a vestordef taaachievenadhjectivecofdtheriaventiangmthietyist tor propese ger

:Aﬁgg)laggl ggeiq\@%géc?qgrsl{lf:gig? ?ﬁ%tﬁ\%;%ésggrip%aevslr?ge ig%l é%oﬁ%‘%‘& @Sgél,saéc%'?diﬁa to an
advantageous feature the vest comprises, on a surface called the outside

15 surface opposite an inside surface intended to be placed facing the user's

body, a pocket for receiving a viewing and control screen. The vest is also

pierced, inside this pocket, by a hole for the passage of a connecting cable

linking the screen and the electronic card. The screen, kept in this pocket while

moving, is thus easily and directly accessible for the operator wearing the vest

20 when inspection measurements need to be taken. It can then be taken out of

the pocket to be used. Preferably, the pocket is provided in its interior with

means of protecting the screen. For example, it is padded with foam.

In preferred embodiments of the invention, in a variant to or in
association with the above feature, a viewing and control screen is incorporated
25 into a sleeve of the vest, so as to be visible and usable at any time by the

operator wearing the vest.

According to an advantageous feature of the invention, the vest
comprises, on a surface called the outside surface, a pocket for receiving a
measurement sensor, in which the latter can be stored outside the times when

30 inspection operations are implemented.



10 These lighting neans are preferably controlled by manual neans of
switching on and off also arranged on an outside surface of the vest, and
connected to the systems electronic card for their power supply.

The garment incorporating a non-destructive testing systemaccording to the
I nvention, responding to one or nore of fhe above features, is especially
15 suitable for nobile use. It notably offers the advantage of high
ergonom cs of use, both for journeys to inspection sites and for carrying

out the inspection neasurenent hensel Lt es,. L.t i . uce
the tinme required Iinopreggréﬁ tee@ﬁ?é'%ﬁ%é%f;ﬁ?fnﬁ?%dzgea%%?%'@rgéé@ghg?ge\%gl of
safety for thigrafiRerodt Sesscr8dandCineasest remprisesi by pluralityhef nemsespemeings
taken. 20The invéntion will now be described nore precisely in the context
of preferredeegivitdipagkets.t hat are in no way limting, shown in figures 1 to
3, in which: figure 1 schematically represents the inside surface of a

gar ment i ncor por at inngrefemerh edsidirenisvef thednvenfiosy she systesbalsorgProprises

I £ o5 Ui zati ¢ : . . L :
connect | By dBIBY BEPUR SRRyl Pood eange ]t ik ST ShuBes dr et Mot
illustrates dr@ﬁer&@l?'& bhé et itbledess, sbas/y provkieclobslizéduytiting tangeted af  t he
garnent of figure 1; and figure 3 shows an overall outside

view of a gdhedngpegtionrsitend heoighting regampran &ise.dar P%%@P!% ke located on a
' nvention. vésgﬁgﬁér;t%gqsotginvﬁﬁe wgrealqughg% 5 iheluddt NQér‘Hb tHPVER! SRR a

consti tuent
feature is especially advantageous for an inspection in dark confined areas.

10  These lighting means are preferably controlled by manual means of switching
on and off also arranged on an outside surface of the vest, and connected to

the system's electronic card for their power supply.

The garment incorporating a non-destructive testing system according

to the invention, responding to one or more of the above features, is especially

15  suitable for mobile use. It notably offers the advantage of high ergonomics of
use, both for journeys to inspection sites and for carrying out the inspection
measurements themselves. It makes it possible to reduce the time required for
each test, and notably provides an increased level of safety for the operators

and increased reliability for the measurements taken.

20 The invention will now be described more precisely in the context of
preferred embodiments that are in no way limiting, shown in figures 1 to 3, in

which:
- figure 1 schematically represents the inside surface of a garment
incorporating a non-destructive testing system according to an example of
25 realization of the invention, in an unfolded position, without connecting cables
between the various constituent elements;
- figure 2 illustrates the cable links between the various constituent

elements of the garment of figure 1,
- and figure 3 shows an overall outside view of a garment according

30 to an example of realization of the invention.

The non-destructive testing system according to the invention



the system all ow ng inspection nmeasurenents to be taken are incorporated.
The vest 1, shown in figure 1, conprises a nmain body 2, intended to cover a

user's torso, and sleeves 3, 3'. In this figure 1, the vest has been 5
shown flat in an unfolded position, with the sleeves 3 separate fromthe
body 2 for greater clarity. The pody 2 of the vest is in the form

of an outer cover made of textile material, preferably an inperneable
material w th high nmechanical resistance and able to dissipate heat. This

cover conprises a surfa h
surface vi siPMPIS54 \ﬁ#gy&e %@hél nt'b%d%gﬁlt‘ﬂ\@xgﬁ %%@scglrt\%eqt%@g{] Ess%ft ©
pl aced faci Rge kPsteHs allowiIng MBpectidl mMeasurementtoobs mm arerihearpofatedi si bl e

in figure 3. The vest 1 al so conprises a renovabl e inner |ining,
placed facing the TRsidst $U§ﬁ@we i} Rlird hec@Hi[ﬁfseﬁca/ﬁfaln la@ayrzaﬁmedfto
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the vest 1. for?reaterdant pgai nst the inside surface 4 of the outer cover 2,
between the latter 20and the inner lining, an electronic control card 20,

or not herboard, anygd geky '2061* theonst i HPHeYfoRPUGoan lterrsbvan neldecof etile
measur ement device 26 are fixed These el ements are advant ageously
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in an inger Rerket 40WHideis the surface visible in figure 1 and is mtended in workmg
conditions to be placed facing the user's body, and an opposite outside surface

5, visible in figure 3.

The vest 1 also comprises a removable inner lining, placed facing the
inside surface 4 of the outer cover. For reasons of clarity, this inner lining has
15  not been shown in the figures. It is made of a textile material, preferably an

aerated material allowing perspiration to be removed.

The constituent elements of the non-destructive testing system

allowing test measurements to be taken are incorporated in the vest 1.

Against the inside surface 4 of the outer cover 2, between the latter
20 and the inner lining, an electronic control card 20, or motherboard, an electrical

power supply source 21 and an electronic measurement device 26 are fixed.

These elements are advantageously arranged in a distributed way
over the width of the vest, as shown in figure 1, so as to balance the weight of

the vest as well as possible over its whole circumference.

25 The electronic card 20 is, for example, placed in an inner pocket of the
outer cover 2. In general, it is chosen so as to be light and compact, to have
low electrical power needs, and to allow multiple connectors to be connected.
This electronic card is dedicated to controlling the non-destructive testing

electronics, and also to processing the inspection results.



outer cover 2. In general, it is chosen so as to be |light and conpact, to
have | ow el ectrical power needs, and to allow nmultiple connectors to be
connected. This electronic card is dedicated to controlling the
non-destructive testing electronics, and also to processing the inspection
results. 8 The electronic card g0 is powered electrically by the
el ectrical power supply source, or portable electrical battery 21. The
latter is standard in itself, and chosen in accordance with the invention
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engaged around the guide rail so that it is 15able to slide al Og%gelt

The rever si Bnevemapbef t@ab@‘éﬁﬂcﬁetWﬁﬁnb%&fH‘@ﬂyp%l“%s againgl the sSWirgs P

along the 'alledo\ar P O%hdCtheifsC Br 38GERH qugg.mas LidlP diceae foxafedn the
outer cover and on tHe battery 52 respectr vel ese assenbling neans
are not abl y pfsittdme. sel f-gri ppi ng type. I n the preferred enbodi nment
represented in 20 figure 1, the outer cover 2 conprises, always on its

inside gprface 4, Asbkansh-Bmitig ék@nbwpmwﬁudeoam%mesha@mdé raie2, fixed
substantial ly paraIIeI to the rail 22, and preferably covering the latter's

entire | engtagaint theeinsidressirigee 4 hef lﬁ%ﬁt%ﬁ?f gover 2 i pretarably: fubstaptidllyos of
the type with SOMMLETRM ré(qﬁgk& Ak b8P e, ! O%ﬂ?ﬂ'é%stét%éggf {i5&58F {He the

desired posi'tion by sinp ting pressuré on | rectron of
the outer copest, s?;bs@&laﬂythdrizentat Oarrts face facrnthhe ueteir cbver Qoﬂm)bptteﬁyes an

el ectroni ¢ neasurenent device 26, for exa ed ner CF

Thi s devi ce £al$ %%U'BPe%rWtht 96@%%@”989?&2"9@?@3?? Qk'l q @d' ag IS \who
wi Il chqggse Jyie fe0RLRAqGN the application in question, assocrated vvrth
one or a pI urality o Broprl at e neasur enent

The reversible immobilization of the battery 21 at different positions
along the rail 22 is provided by co-operating assembling means fixed on the
outer cover 2 and on the battery 21 respectively. These assembling means are
notably of the self-gripping type. In the preferred embodiment represented in

20 figure 1, the outer cover 2 comprises, always on its inside surface 4, a band 25
of the type with loops or hooks fixed substantially parallel to the rail 22, and
preferably covering the latter's entire length. On the underside, the battery 21 is
fitted with a band 25 of the type with complementary hooks or loops, allowing it
to be fixed in the desired position by simply exerting pressure on it in the

25  direction of the outer cover 2, against the latter.

The vest 1 also comprises an electronic measurement device 26, for
example placed in an inner pocket. This device can be of any type known to the
person skilled in the art, who will choose it depending on the application in
question, associated with one or a plurality of appropriate measurement

30 sensors. In particular, it can be a device for measurement by ultrasound or, for

example, by eddy currents. In the context of the invention it is especially



30sensors. In particular, it can be a device for measurenment by ultrasound
or, for exanple, by eddy currents. In the context of the invention it is
especially 9 advantageous to choose a conpact, |ight el ectronic device
with | ow power consunption. This electronic device 26 is connected to the
not her board 20, which firstly perfornms ifs paraneterization and secondly
receives the neasurenent data obtained therefrom A nmeasurenent device such
as the one 5 described in patent docunment FR-A-2 874 689 is in particular

e P SHVePRGe A" (¢! ioble ' AU o' elelfionits hEWkacsR dbRIpbfet Ne

I nventi on. emalso conpr’i s a contro I em ng’ screen

27, for par agorisahiptiong Thie efeotdnic device 26 ibeoha&etedbly theemopieerbbard a0d
di splaying the results of these neasurenents. 10This screen 27 is pl aced,

rel ative to Whghydisstlyl, pedorm its + PREAMBlErizalion y aBResarerdlyy eRYVEpe it or
and be vi si %éaétﬂ%\'ﬁ%tto‘%?a %Mfffﬁ%fr&@?ﬁ%ﬁ%‘@mme t device! duchPdd el nef
t hi e an In

t he i nventi on, S screen I's no ed to the electronic card 20
by a very | adepcribbt einc patentt document tHRHA-2t 86468 isoine padiadilant aspecialyy

fromthe vest .1 to, ensur.e_ _conveni en of use. On jits outside 15 surface 5

the vest 1 reuiteple o UPun e Biest ofne YRR AsEo NG Lo MEGRVSRI: on ¢ he

front of the vest on the chest. The screen 27 can be stored conve%kg ;t)lry I n
b

the pocket 7, from GRie¥stem alsor ERMPESEHNRCINITal Rt igVing SSiegn
pocket 1s prﬁrﬁﬁ%@ér?zu‘g%@ﬁé’ %ééﬂr&n@hﬁ]ﬁhév@kéﬁfb rmeeod&raf@%d)w%ﬁa@{lﬂhge 20

I n other variants o e rnvention, are not 1 nconpatible
previ ous ondbe rebdtssofithese Aedsuremehtsxi bl e and/ or touch screen which is
i ncorporated into the outer cover 2, e.g. on one of the vest's sl eeves.

The vest10l al so i nThispsureés27!is Phadaaly remivs to thy vestandcethan ittdas he easibf
light-emtting diodes 28, which are a_r_ranged so as to illumnate the
exterior frdiRaratedRy tegereratar and be yisible,dugjag the RleastrelRent erergiNsr each

of the two
In variants of the invention, this screen is mobile and linked to the
electronic card 20 by a very long cable connection, so that it can be moved a
distance away from the vest 1 to ensure convenience of use. On its outside
15  surface 5 the vest 1 is fitted with a pocket 7 to receive the screen, e.g. on the
front of the vest on the chest. The screen 27 can be stored conveniently in the
pocket 7, from which it is removed when it needs to be used. This pocket is

preferably lined with a protective layer, e.g. made of foam.

In other variants of the invention, which are not incompatible with the
20 previous ones, the screen 27 is a flexible and/or touch screen which is

incorporated into the outer cover 2, e.g. on one of the vest's sleeves.

The vest 1 also incorporates lighting means, for example in the form of
light-emitting diodes 28, which are arranged so as to illuminate the exterior
from the outside surface 5 of the vest, preferably at one or each of the two

25 sleeves 3, 3’ of the vest, and close to the wrist. These diodes advantageously
allow the operator to light the area in which he is taking measurements, near
his hand holding the measurement sensor, without generating any particular
constraint for him. The diodes 28 are associated to means of controlling their
switching on and off, placed close to them, e.g. on the sleeve 3, so as to be

30 easily accessible to the user wearing the vest.



25 sleeves 3, 3' of the vest, and close to the wist. These di odes

advant ageously allow the operator to light the area in which he is taking
measur enents, near his hand hol di ng the neasurenent sensor, without
generating any particular constraint for him The di odes 28 are associ at ed
to means of controlling their swtching@n and off, placed close to them
e.g. on the sleeve 3, so as to be 30 easily accessible to the user wearing
the vest. 10 The el ectrical and el ectronic connecting cabl es for

connecting the var @§39'§§t?§éf (%Hgng e f?”?gaﬁg'?%ﬁ@ §5§‘ﬁ§hﬂ}?“°¢ﬁhéd“§§r el

general , these cab are flexiblFe and

flat. |f neW@asycortanmemzmerhen&t abo\t"ee(zhragrmlomi irt figuiengi dre genefalc thebeof
the outer cover 2, to mnim ze 5the rijsks of eter|or ﬁq when the vest is
te

handl ed. A fqatbéﬁs arepmads of textile materiglsiand grep ie%'feJetam tNesREsaYafREY20.
The latter 'c%naﬂ)é%n{dh%e%aiﬁétrtﬁal Msudbosdr%%esﬁro?‘? %Lté’rycé\/é?a@t% RIS

secondly, to the electronic neasurenent device by a cable
The out es cdkerisks iof dptegiocatihn when tlee vést ipbakdied? recei vi ng the screen 10
27, by a hole 8 for the passage of the cable 32 fromthe inside to the

out si de of the vesA first cable 31 Tihks tHeclbattargid toahd eléctiohiatsa 20.nked, by
cables 33, 33', to the diodes 28, 28 arranged respectively on the sl eeves

3, 3 of the vest. TH& at10kealss IBRED! RisHY, Y tid sbrrst 29y aaddite 32 bngended
to link the 15 el ectroni c neasurement device 26 to a measurenment sensor.

Thi s neasur eesandiyetesthe elapirenic measyrerrotdieyiee 2RdYra gables33.i s standard in
itself and chosen according to the application envisaged. It is a handheld
type of sensor, i.Ehe sateycrayer Rais ;ﬁemedeimidmthdﬂpod’:ke‘id’ tQﬁetixllhgmgt)he lser@efl ose

to the area e st,, must be c rie ts e tg be nect ed
to the §Qns@r%%tyr?eh I&bé g)ratﬁefgs%g(?g d%ﬁ%éy[ ﬂﬁ%% %rto 851%& dgfc:)n
the vest sotggyket be accessible, for connectlon fromoutside the vest.
This connector is preferably placed at a sleeve 3, preferably close to the

wrist, i.e. as clofg apdRn LAkl 56 id BROHKE Bficaied 380BT, tH%hE e

duri ng measurenent operations.
28, 28’ arranged respectively on the sleeves 3, 3’ of the vest.

The whole is completed by at least one cable 34 intended to link the

15 electronic measurement device 26 to a measurement sensor. This
measurement sensor, which is not shown in the figures, is standard in itself and
chosen according to the application envisaged. It is a handheld type of sensor,

i.e. sensors that are held in the hand to bring them close to the area where the

test must be carried out. At its end to be connected to the sensor, the cable 34

20 is terminated by a connector 35 placed on the vest so as to be accessible, for
connection, from outside the vest. This connector is preferably placed at a
sleeve 3, preferably close to the wrist, i.e. as close as possible to the hand that

will hold the sensor during measurement operations.

In preferred embodiments the invention also provides for the electronic

25 measurement device 26 to be associated in this way to a plurality of cables to
be linked to measurement sensors, and preferably to cables 34, 34
respectively ending on each of the sleeves 3, 3’ of the vest, so as to allow easy

use for any operator, whether left- or right-handed.

The connector 35 has been shown in figure 3, which illustrates an

30 example of realization of a vest 1 according to the invention, closed, in an



In preferred enbodi nents the invention also provides for the electronic 25
measur enment device 26 to be associated in this way to a plurality of cables
to be linked to nmeasurenent sensors, and preferably to cables 34, 34
respectively ending on each of the sleeves 3, 3 of the vest, so as to

al l ow easy use for any operator, whether s eft- or right-handed. 11 overal
view. The connector is visible through a window 9 nade in the outer cover 2

on the sleeve 3, at the end of the connecting cable 34. The vest 1
al so conpris f. r

hown i n 11 Sueediaviel” B BpRdE 1€ Vkicle Rl 3Bl & 1fiede B dfe byde,
l'inked to thwver QQirfth@lsleemstét&ﬁé@nddﬁ\théeoaﬁedingdiubléI3l4€ of the

i nspecti on. The vest can al so conprise other pockets 11, for
receiving any ot heThé"v@ﬁ’Pﬁ'taIQcﬁ cBRfrises drhRs IoUEES susface B, preridbllyi smede
sensors. Wth an appropriate choice of the const it uent

el enents, tixdeavs Jas @HIOVm in figgreva & poeketi@i for Eeceiving adyeasurgsne weason kg.

wnen £ Pes AR b RR, L8 - ENePbhcTBUGHBRAHAR HRGhEb B0,k e &

the area whéngpddtieni nspecti on nust be carried out is nade easier by the
fact that the weight to be carried is distributed around his body. H's

hands remain free, TA® vast &Qﬁtalélﬁcéﬁ'bn@é&‘dthé’r S&El@i’ts qr1ameﬁbc@fvn@@ﬂ?rcﬁhér
areas under inproved saf etg@con itions. he constituent electronic

el enents of ealementet usgyfosyke inspectonleg. @‘ﬂdﬁ@@@'é@nﬁet&\een t he outer cover
and the inner lining of the vest. Wen the operator gets ready to take the
i nspecti on measur eViditht an appropriate choice of the constituent elements, the weight of

10  this vest is limited, and may be as low as 2 kg.

When the operator has to carry out non-destructive testing operations,

e.g. measuring the thickness of a part, he puts on the vest 1. His journey to the

area where the inspection must be carried out is made easier by the fact that

the weight to be carried is distributed around his body. His hands remain free,

15  so that he can easily enter cramped or dangerous areas under improved safety

conditions.

The constituent electronic elements of the testing system are also

protected between the outer cover and the inner lining of the vest.

When the operator gets ready to take the inspection measurements,

20 he takes the sensor out of its receiving pocket 10 and connects it to the
appropriate connector 35. He also takes the control and viewing screen 27 out

of its receiving pocket 7 and, after placing it in the most suitable place for its

use, he sets the measurement parameters. He switches on the diodes 28, if
required, and then he has both hands available to hold the sensor and at the

25 same time ensure his own safety. As the cable 34 for linking the sensor to the
electronic measurement device 26 is entirely on the inside of the vest 1,
protruding only at the wrist in the window 9, it advantageously does not hinder

the operator in his movements. The measurements are thus taken under the

best possible conditions, thereby increasing their reliability.

30 Once the measurements are complete, all that remains is for the



20 he takes the sensor out of its receiving pocket 10 and connects it to
the appropriate connector 35. He also takes the control and view ng screen
27 out of its receiving pocket 7 and, after placing it in the nost suitable
pl ace for its use, he sets the neasurenent paraneters. He switches on the
diodes 28, if required, and then he has ppth hands available to hold the
sensor and at the 25 sane tinme ensure his own safety. As the cable 34 for

| i nking the sensor to the el ectronic neasurenent device 26 is entirely on
the inside o v, e it
advant ageous(§pé ggoerstgfﬁ%tltnepsrg%EB %bﬂgscggér%(gr%tcmnﬁalﬂé B tHenv%etl a%?&ﬁm to
measur enent sther evdrkstatibak avheredéie tuhepéxﬂsin pizts | wille beondinisfernsd frérar ¢y
increasing their reliability 12 operator to put the sensor and screen
back in pl aceeftionigeaidip t%ﬁ&%@‘ﬂiﬁhpf%"‘i%f%?'ﬁﬁ%w% where the

i nspection data will be transferred fromthe electronic card 20 to a
comput er provi ded Tbe ahp¥e piegssiption Teleadyoillusigatesr thati dhrqgg@aﬂtsyvarlous

il lustrates thr | Y th
present  avatngs el el ad vl S e prbSR EEn R oqi2ep 1RE Ao dlEs ' 1T
provi des a ngst- d@@liruﬁtpar&cmaﬁtltngrowmsem Hoatdesmmnaéel@stmgtmtemstm of
the prior art, provides inprovenents in terns of time, safety and confort
for the usercorap@redelo ts systemss of the Wié%{sﬁ’ﬂeﬁfﬂwdoest KRRrevementimtqms of

b hon dest 1! tehld BomRYPIHthe BOBP R BT Ry SR hidiRibe RERIERKSN 3
non-destructive e e tronrc neasurenen eV|ce e to be connected to
a non-destructive neasurenent sensor, and linked to an electronic card (20)
itself linked to an electrical power supply source (21) and to 5 a view ng
and control screen (27), and connecting cables for electrically and
electronically linking said constituent elenents to one anot her,
characterized in that said constituent elenents and said connecting cabl es
are incorporated into a vest type of garnment (1). 2. System
according to claim1, characterized in that a connecting



10 cable (34) for linking the electronic nmeasurenent device (26) and a
measur enent sensor conprises, at an end to be connected to said sensor, a
connector (35) placed on the outside of the vest (1), preferably on a

sl eeve (3) of said vest. 3. Systemaccording to claim1l or 2,
characterized in that the 15 el ectronic peasurenent device (26), electronic
card (20), electrical power supply source (21) and the connecting cabl es
are arranged on a surface called the inside surface (4) of said vest (1)

i ntended to be placed facing a user's body. 4. System according to
claim3, characterized in that said ve¢hp§'&|§ 20 conprises an outer cover
(2) and a renovable inner lining, and t the el ectronic neasurenent
device (26), electronic card (20), electrical power supply source (21) and
connecting cabl es are arranged between said outer cover and said I nner

l'i ning. ar%{gtemaccordlng to any one of clajns 1

characterized in 23’( ha¥or-destractive 1testinaprsystam. oRORPEFINGacaS c&PPéWU?HE
out si de surfé}g gﬁ@ a RoRYUHchive écl&ftrcfrﬁ&%géé’lﬂe@e Ve W6) GBI (Ol pe

screen (27), In that said vest 14 1s erce |nS|de sal'd pocket, by a
hol e (8) forcdrimectmisstaga afonadesiructive | ngaasaiﬁzme(mﬂ@enlsonklalng dinked stnremn and

d el ect . . 6.  Syst di t
Claime 1t o SeCEp GlE 0 el inkeio BN AISHTIHY PRI HRPRCTOGeF G 1 o
i ncor por at ed; iE@ng a"‘r{oe%ﬁtrél:ﬁcréén 5(2‘7}i HRP boRfddting cables for élec&t’cﬁat"?r@nd
according to any one of clains 1 to 6, characterized in that the vest

conpri ses, cectrenicaliyclinking said canstituent ielrmentsftacng ar)othar M@R@Qteflmd |n

I Vi d t
oneof cl'ai riben S BpnS{Rhy SRR ane said copnretiio AT ALEBERERA M ans
(28) arrang@th?pégfggﬁﬁemqh)ed the outside surface (5) of the vest (1),
preferably on a sleeve (3) of said vest.

2. System according to claim 1, characterized in that a connecting

10 cable (34) for linking the electronic measurement device (26) and a
measurement sensor comprises, at an end to be connected to said sensor, a
connector (35) placed on the outside of the vest (1), preferably on a sleeve (3)

of said vest.

3. System according to claim 1 or 2, characterized in that the

15  electronic measurement device (26), electronic card (20), electrical power

supply source (21) and the connecting cables are arranged on a surface called

the inside surface (4) of said vest (1) intended to be placed facing a user's
body.

4. System according to claim 3, characterized in that said vest (1)

20 comprises an outer cover (2) and a removable inner lining, and in that the
electronic measurement device (26), electronic card (20), electrical power
supply source (21) and connecting cables are arranged between said outer

cover and said inner lining.

5. System according to any one of claims 1 to 4, characterized in
25 that the vest (1) comprises, on a surface called the outside surface (5), a

pocket (7) for receiving a viewing and control screen (27), and in that said vest



9. System according to any one of clains 1 to 8, characterized in that it
conpri ses an adjustnent device for adjusting the position of the electrical
power supply source (21) in said vest (1). 1510. System according to claim
9, characterized in that said adjustnent device conprises neans (22, 23) of
gui ding the novenent of said electrical ppwer supply source (21) between
defined positions on the vest (1), and neans (24, 25) of reversible

i rmobi lization in each of said defined positions. 20

is pierced, inside said pocket, by a hole (8) for the passage of a connecting

cable (32) linking said screen and said electronic card (20).

6. System according to any one of claims 1 to 5, characterized in
that a viewing and control screen is incorporated into a sleeve (3) of said vest
5 (1.

7. System according to any one of claims 1 to 6, characterized in
that the vest (1) comprises, on a surface called the outside surface (5), a

pocket for receiving said measurement sensor.

8. System according to any one of claims 1 to 7, characterized in
10 that it comprises lighting means (28) arranged on a surface called the outside
surface (5) of the vest (1), preferably on a sleeve (3) of said vest.

9. System according to any one of claims 1 to 8, characterized in
that it comprises an adjustment device for adjusting the position of the electrical

power supply source (21) in said vest (1).

15 10. System according to claim 9, characterized in that said
adjustment device comprises means (22, 23) of guiding the movement of said
electrical power supply source (21) between defined positions on the vest (1),
and means (24, 25) of reversible immobilization in each of said defined
positions.

20



