- 1- MEASURI NG DEVI CE The present invention concerns a measuring
device and in detail it concerns a device for neasuring the torque 5
of a rotation drilling machine or for neasuring the force exerted by
adrilling, driving or lifting machi ne onta tool. It is known that
machi nes for excavating or drilling the ground conprise devices that
are commonly called 10 rotary, for the transm ssion of the torque to
adrilling battery at the end of which an excavation or drilling tool
which typically rotates is engaged. The drilling battery typically
conprises - in a non exhaustive m¥ASHRINGr PEVYI®R rods, tubes or

bl ades. 15 The rotary is noreover engaged so as to slide along a

| oad- bearing structure, which is commonly called antenna; through
sui t abl e syst erfthekrmowrsdnt therdritalod aquushinsg aormemﬂtiﬁimg; fdrvcied sand
exerted onto the rol ar an consequeng& to the dril Ilng b tterxfand

therefore to 20thé< CPRESTIRI Y TV ES MO neRathirig tol s ¢

recent years itofhas betanan Gﬁfﬂrﬂ_ﬁnl’geqwd‘kﬁméntozt ofbavmems}mrlhqrrf&m:e
that is always greater in ternms of th and excavation_di anete
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torque and pul lorpushoef .t he machi nes. Consequently it is inmportant to
be able to certify and denonstrate their actual perfaormances. The
present findin&tcdﬁte¥ﬁgw%.BE@FCéEFBFDEarF?Fné”ﬁﬁwaﬁéﬁﬁdCﬁhdd?%ﬁ#%ﬂﬂ e

measur enent s Ofy yech €y, 30, XL SR 1 QI qa@vf&sis puhbe push thafmsman bcf'alled
delivered. From JP58098511 a device is known for measuring t e

dynanlc t ofQue rekerved Byra h@@ortﬁﬁﬂ%ﬂ¥ﬁﬁﬂQﬁ P Lthe. torque to a

drilling battery at the end of which an excavation or
drilling tool which typically rotates 1s engaged. The
drilling battery typically comprises - in a non
exhaustive manner - drilling rods, tubes or blades.

15 The rotary is moreover engaged so as to slide along a
load-bearing structure, which is commonly called
antenna; through suitable systems known in the field a
pushing or pulling force is exerted onto the rotary and
consequently to the drilling battery and therefore to

20 the tool.

In the field of drilling machine tools, in recent years
it has Dbecome a common requirement to have a
performance that is always greater in terms of depth
and excavation diameters obtained. This directly

25 reflects onto the performances in terms of torgue and
pull-push of the machines. Consequently it is important
to be able to certify and demonstrate their actual
performances. The present finding concerns a device for
carrying out rapid and reliable measurements of the

30 maximum torque and pull-push that can be delivered.
From JP58098511 a device is known f£or measuring the

dynamic torque exerted by a motor on a shaft. In



particul ar, the device described in JP58098511 is positioned between
a notor and a speed reduction unit, and does not therefore carry out
a reading of the torque of a tool. Mreover, said device is a device
5 that is integrated in a machine, and cahnot therefore be used to
carry out test nmeasurenents in series. From US3589179 a device with a
single armis known for neasuring the torque on drilling rods. Said
devi ce uses a conpression |load cell that is nounted at one end of a
10 single armheld by aline. Said |ine is connected to a wi nch. The
devi ce descri betkntd udzz891t¥hei sdehbeactdddwddsdn that JPP8AR8SLhe 1s

drawback of haydug 3 (3agie RaRuG! ﬁgtas;nhngagdsag doggupplon!l Loy a

symetri cal neasur enent of the torque an er to balance fhe

force on the | gadl cébks andtor thergfereatadrgn ¢dlie battexgingf woddsthe

which tends to flex it §EUS|Q%lpo |bIe damage %Eodthe baEter %tself
891

or ver L W1
or wong neasurenéhts reover, the EVIée ESCFI% dc

is not 20 adapttedhtf dirs nﬁaisegnat@calﬂo ahomlcflimee,eSaMi cé;]mads*e aneadfore
oriented with respect to a direction in i he excavati on or

drilling is beiftfg"®&Fr F€d“BatY %Ft%%??rﬂ?eé‘suﬁﬁ&‘eﬁéﬁeﬁ? does®hot

descri be how t@xdinsmemhe AR Bet QL gheaayahd 8Ol grands honew0 25
usefully oppose it. This is a critical problemin the case in which
very high t or qEAPAFEEY P& RRESUF e FHaing Fr6m- EPBEZ072%1 % detAite

i s known for nRasinReskhendyhad o1 Oria O @ohickhi g Bﬁglen&roﬂolé
Sai d device al so neasures a weight on the tool itself, and 30 t

ext ensonet APc &dingd ewlireh hiel dj #Ypeovitded Wrt® hiee pb%l@@@?\%‘é}iqqqsﬁ%@
radi al - hol es that,.gre obtained on elenents of the drilling battery

near to the tool -3 - itself, thus remaining constantly nounted.
The device described in U83589179 is characterised in

that it has the drawback of having a single measuring
arm; said arm does not allow a symmetrical measurement
15 of the torgue and, in order to balance the force on the
load cell, a force 1s created on the battery of rods
which tends to flex it causing possible damage to the
battery itself or wrong measurements.
Moreover, the device described in US$358%2179, is not
20 adapted for measuring aiso load forces which are
axially oriented with respect to a directicn in which
the excavation or drilling is being carried out.
Furthermore, the patent does not describe how to
dispense the maximum torgque avallable and how to
25 usefully oppose 1t. This is a critical problem in the
case in which very high torque values are measured.
Finally from EP0640743 a device 1s known for measuring
the dynamic torque on a drilling tool, or bit. Said
device also measures a weight on the tool itself, and
30 the extensometric cells which it is provided with are
positioned inside radial holes that are obtained on

elements of the drilling battery near to the tool



Sai d device is not adapted for being used for testing in series
adapted for detecting the torque or the maxi numforce that can be
exerted by an excavation or 5 drilling machine. It is, indeed, a
device that is integrated with the excavation tool which does not
therefore nmake it possible for the nmachine to di spense the maxi num
torque or pull-push. It is also very conplex due to the need of
having an electric rotary 10 joint so as to transfer the signal from
the rotating part to the part that is fixed to the machine. It also
requi res syst ergsfedif . coapensand hgliorecarehsertdvurpeupaefat i ons, action

of the excavatign {1y and effectyt: dhe g xing, of dhechat tery; of

rods during the excavation. ese char act stics are
necessary for drdegeceées hatdagarad e§ooutdet angdsgr eheat turgueg dri [theng

but are not useful. for testing device. The rpose of the present
invention is tR&Fef6le fﬁoﬁé:te cJ)thagesccarni gglengexaer%eeéﬂgu%?ﬁjionagn e}\{/(?a%:"éaeC e
does not hage 2itlhenaf oneseitd onad diawbdckizedAccor digig.de0 thet is

present invention a neasuring dexice i s made as clgi dinclaiml.
cli t
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drawi ngs, whi chdre#steamgkanienbedsmBné 25r gt N&Nmash fik eXANP Skt
not for limting purposes, in which: - figure 1 illustrates_an
overal | view ofth& dFRFETRE nedfidfe ©8 wWRAPEh BU$asub ngSdedite very

according to thempheseniud MEMhONNLEGaSTOHALGE. 30 e fdAY® Zotary
illustrates a detail of the device of figure 1 i'n a first enbodi nent
thereof; 18- Joiigtre<B 3% | uat faresfar chbpt séefnehe firoandhsf tdeating

torque as a fupgati.op o xLhe Lot ghion;angk e.ebLaiped fhuough the lisg
of the device for measuring the torque object of the present
reguires systems for compensating for temperature
variations, action of the excavation fluids and effect
of the flexing of the battery of rods during the
15 excavation. All these characteristics are necessary for
a device that carries out a measurement during drilling
but are not useful for a testing device.
The purpose o0f the present invention is therefore that
of describing a measuring device which does not have
20 the aforementioned drawbacks.
According to the present invention a measuring device
is made as claimed in c¢laim 1.
The invention shall now be described with reference to
the attached drawings, which illustrate an embodiment
25 glven as an example and not £feor limiting purposes, in

which:

— figure 1 illustrates an overall view of a drilling
machine to which a measuring device according to

the present invention is associated.

30 — figure 2 illustrates a detail of the device of

figure 1 in a first embodiment thereof;



5invention. figure 4 illustrates a detail of the device of figure 1

in a variant thereof; figures 5a and 5b represent the neasuring
devi ce object of the present invention nounted on a test 10bench;
figure 6 illustrates a chart of the pressure and consequently of the

force as a function of the angle of rotation that can be obtained

t hrough the neasuring device object of the present invention
15nmount ed on the test bench of figures 5a, 5b; figure 7 illustrates
a detail of the device of figure 1 in a second enbodi ment thereof;
and figure 8 i+l diynates dldekarktes a tchird efbadiementenal dfheche
device object of th resent 20invention; figures 9a,9b represent. a
detail of an aIternEP?ﬁ@eenﬁBdiﬁen%UB?téé%ar?goftﬁﬁe heRurihg Yice
illustrated in the poeuiays ftEHe€gS; thefigise dO ithdiStdatfse a for
detail of a fourth 25enbodi nent_ of the neasuring device object of the
present invention; FRESUTIPFguFBe11HOFRYSt r LI§CAN &t ertidt | RFeSent
enbodi nent that is geyappite. all the identified variants. Wth
reference to figure 1, a device for nmeasuring the 30 torque or the
force exerted by -anfégoawatd onl bestratids ng nechine an aine edeavati arf

or drllllng tool, I%igure 1l in a variant thereof;

— figures 5a and 5b represent the measuring device

object of the present invention mounted on a test
10 bench;

— figure 6 illustrates a charit of the pressure and
consequently of the force as a function of the
angle of rotation that can be obtained through the
measuring device c¢bject of the present invention

15 mounted on the test bench of figures 5a, Sb;

— figure 7 1illustrates a detail of the device of
figure 1 in a second embodiment thereof; and

— figure 8 illustrates a detail of a third
embodiment of the device object of the present

20 invention;

— figures %a, 9 represent a detail of an
alterrative embodiment of a part of the measuring
device illustrated in the previous figure 8;

— figure 10 1illustrates a detail of a fourth

25 embodiment of the measuring device object of the
present invention; and

— figure 11 1illustrates an alternative embodiment
that is common teo all the identified wariants.

With reference to figure 1, a device for measuring the
30 torque or the force exerted by an excavation or

drilling machine on an excavation ¢r drilling tool, is



-5- wholly indicated with reference nuneral 200. Figure 1 represents
an excavation or drilling nmachine 100, conprising an antenna 101 on
which a rotary 102, or drilling equipnment, is guided and noved,
designed so 5 as to transnmt a rotation‘f%?que to at | east one
drilling rod 102a, usually nmade as a battery 103 of drilling rods
102a, to which an excavation or drilling tool 104 is generally
engaged (not shown). Device 200for neasuring the torque is connected
toa 10 drilling rod 102a, or like in the case of figure 4 directly
to the shaft ofwhadtlyr yndeapedsal th mieddaencebyumesns aﬂoengagi ng

means 201 whic f.he f s%HR di Jjyen t

conprise a cenF}éﬁ cyﬁiﬁ%%?%a e%%ﬁgﬁtéX&ﬁthﬁgpéggd%g Q&L%n q%ﬁ?
15 drilling rod0Q2aamprikaing 2h0 aoftenhe rl@tlaro)n tvmls:mrae\nemalrng 1G2,
fromrotating. In Eq first enq%g%nent of c{ ure 4 modgglcg 200
engaged with a Pl ate %66 TWRIERPTE Y et 0 ground®sr HFdt

the wei ght of mmchitbe tlfdhdriigel b. ﬂ@ta[ﬁbrcetaequal S@o C(Bsﬂ.‘pl’llé&ﬁta one

torque or force tr nsducer ch in the fir is a_load
ol 1208, whi cRrid 12AGam ! of 45 aniPr hingMeRE Force DR CEBFauAO8 T

this case indi reGliiyhgmeager ed2bkn ap fheehrhgakbxshgRelod et dSilling
suscepti bl e of beln% read by a tester or nore 25 generally by an
el ectric/ el ect éNilc Héaéﬁrgﬁ@e¥%kﬂyfﬁﬂ$39%§t(P§tcégaﬁPé of showi ng a

user a qua”t't%kh&%e”%@%@%@”%@%ng1hBethQrQB§qQE farceeperiked Q% a
rotary 102 at an excavation or drilling tool, i.e. at the end

part of driPlisgitddngo2zpdorl@fat hershafke B SéF—d @r@ag@f\gfﬁgaﬁg 201
al so conprise &E%?k tY Phedt @%’ro?t%%? g sLi szbd/as
d nent

two, having a rst e engage mnth centra rlca
- 6 - and a secemdsendft oewbproghngoadezes | 208 |Eht@mnemnexthaMnﬁﬂISU1

turn is fixed t%b%ﬁl%@HE”?%%réggnt&Ql99 f§gL&XGQ.té%M§r§ 5& %P central

cylindrical element, that is capable of Dblocking

15 drilling rod 10Z2a or shaft 110 of the rotary thus
preventing it from rotating.

In the first embodiment of figure 1, device 200 1is
encaged with a plate 300 which is fixed to the ground
or blocked by the weight of machine 100 itself.

20 Device 200 also comprises a torgque or force transducer,
which in the first embodiment is a load cell 203, which
is capable of transforming the force or torque (in this
case indirectly) measured in an electrical signal that
is susceptible o©of being read by a tester or more

25 generally by an electric/electronic measuring tool 500
that 1is capable of showing a user a guantitative
measurement of the torque or force exerted by rotary
102 at an excavation or drilling tool, and i.e. at the
end part of drilling rod 102a or of the shaft.

30 Said engaging means 201 alsc comprise a plurality of
arms 202a, 202b, in the figures shown as twc, having a

first end engaged with central cylindrical element 201



In particular, one of the two arnms 202a, 202b, has, for 5 al

pur poses, connected |oad cell 203, whereas the opposite one is

equi pped with a sinple pin 204 for connecting with abutnment 205. Wen
it is necessary to carry out a neasuremerft” of the naxi mumtorque that

can be delivered by drilling 10 equi prent 102, it is firstly
necessary to di sassenble possible drilling tool 104 connected to
battery 103 of drilling rods 102a, and thus nount device 200 as

previ ously described. Subsequently, it is necessary to nake
excavation 15 eqd pnesrcdoR aidpensehidie hesd negd t or¢Riel avadheddteed,

and this is in poSSi thro he. capabi_l i lnecki evi ce
200 obj ect of Sﬁgg%%egin?hfﬁvéﬁt&%%?%mﬁ¥%hgﬁlS%EE%?ﬁé ?ggétﬁﬁﬁcgflj
battery 103 or fufxeidhéoshabkteoB0®he notor creating a resistant | oad

which is, 20 in an ase reater wth respect t he i mum t orque
that can’ be deliuBPEs iByLaET | PFn oGl pra 205 2PRE-1 OPEhe TA°1 HE

transferredst o zahut peAbo2OS, t kicamghtbhe 1oy aces 120283, 26Rbrand idhd S
thus transfornmed into two forces with equal val ue and opposite si

n,
one of which 25HP9S3ECecttd by tHRIPEEE CBHYR 263.5hefetlot®e, 284) £OF

| oad cell 203 icpnblicktnhnwasMayprsifdhi@adso detect a force acting in a
direction that is perpendicular with respect to the direction of the

rotation axis dMheBadterdy DEIeSFaBYi FPi ARTFHASYE 02N BBUSIRATT R fihem

the fact that the;heRot Boefuonecl gvercar mR00 45 :kBEwA, S NCe-4 11 GRN
be read on a plurality of reference points 601 |ocated on arm 202a,
it is - 7l0possivdpmentd rédd ditr et | yindtler med¢asdarortd ndisassemble

o Prer AR PP ADELART EReK el el eld s L
instrunented. drilling rods 102a, and thus mount device 200 as

previously described.
Subsequently, it is necessary to make excavation

15 equipment 102 dispense the maximum torque available,
and this is indeed possible through the capability of
blocking device 200 object of the present inventicn,
which blocks the rotation of battery 103 or of the
shaft of the motor creating a resistant load which is,

20 in any case, greater with respect to the maximum torgque
that can be delivered by drilling equipment 102. The
torque is thus transferred to abutment 205 through the
two arms 202a, 202b and it is thus transformed into two
forces with equal wvalue and opposlite sign, one of which

25 is detected by the load cell 203.
Therefore, said load cell 203 is built in a way such as
to detect a force acting in a direction that 1is
perpendicular with respect to the direction of the
rotation axis of battery 103 of drilling rods 102a.

30 Starting from the fact that the length of one lever arm
600 is known, since it can be read on a plurality of

reference points 601 located on arm 202a, it 1is



51n the case in which it is desired to introduce a second |oad cell
203 al so on arm 202b, it is sufficient to connect themboth in
parallel so as to directly have an average signal of the two val ues.
The fact that there are two load cells cah |lead to the 10 advant age
of having readi ng redundancy of the torque or force val ues exerted by
the machine and if there is a possible error in the neasurenents by a
| oad cell due to a non perfect symmetry of the neasuring device
caused by the manufacture tol erances, it would be 15 averaged out by
t he readi ng on adssigdeondt@nereBdvi deér200lys subjtechatdovabrsuroirng in
many torque |evels:. indeed, on_.each of arns 202a, 202b there is a
plurality of hoﬁoénzj%féogh Whi ctﬁiel oaoc?lc%hle %gcgnfag‘lur? Tdh b%ell
sel ectively arreangede Geeakey,vdbad deliv@03]d joystdmasl 2Ghqi ag20dment
nmust be positiaqned ir1 t he.sa hol es_of, res ectivg arm 202a, 202b so
as to have a s t ALSAI PEBr gﬁé Gt hT BTN h&8ed, purely as an
exanpl e, ifsloadh cehé 203d SiposiHticanett i Ast heesieeendcbasihthobace a
202c1, then also pin 204 will _be positioned in the 25 second | ast
hol e 202c2 on asrerﬁoé’GlZB_OéSpS@Hez tFesPeA ™ 8Ot2_P?at anlﬁhFEﬁer‘"o]aed}t
cell 203 is mwy ednnE@UEBeR LEPKeSENYSrAN Al ast e ebeAepicEld mhich
is part of measuring device 200. The elastic elenent allows drilling
battery 103 to aot&rEapy alfeal dehriées B bef9ré -bei ng conpletely
bl ocked. Thi S del GRS 1AGEESRALY Lot BRoCASEA! Be N Clld O ALY P2l
made wi th notors having a non mexi mal perfornmance en I n stal - 8-
node. Ther éfor @edwsrgagehefeharengorerdingf nelivediings, o@hehe | hosdred lor
node, there is dn reall a._r i.ng.of et i.chds,l r. 1 han
t he maxi num torfﬁt%gemﬁaé&lggaﬁ){%%gﬁgl Ibg’ g&@og}%ﬁﬁgg Vg‘éffl tr}sj‘c: flcghe%\r%?sls %
el astic el ementpdssible thepef dne,thel estasiuckekectr by @ nNeasurdalg tdoe
500 reads a small peak which_.is the maxi num torque value at a nani c
behaviour of (RS mht aio® TRE FEEEur T AT SIEthofE dosls | HedtREsas S
defined as "al m2sisesit abyC"thsi me@udhcauter stobithrd=f dynarbelst e
in which 10 _typically the drilling rod or shaft do not even carry out
a full rot g?i oftVerREFE PYLtRENCDS AR 1Gadd, t85sPEPPP APt ep. In
other words, thewekastios ekementiebor p6 fhBesst abd Crnidi Hgr fhOChevliigs ;t O
a torque or force action equal and ) _
indeed, on each of arms 202a, 202b there i1s a plurality
of holes 202Z2c on which load cell 203 and pin 204 can be
selectively arranged. Clearly, load cell 203, Jjust as
20 pin 204, must be positioned in the same holes of
respective arm 202a, 202b so as to have a symmetrical
torque distribution; indeed, purely as an example, if
load cell 203 is positioned in the second last hole
202c¢l, then also pin 204 will be positioned in the
25 second last hole 202cZ on arm 202Zb opposite with
respect to that on which load cell 203 is mounted.
Figure 2 represents an elastic element 211 which is
part of measuring device 200. The elastic element
allows drilling battery 103 to rotate by a few degrees
30 before being completely Dblocked. This device is
necessary in the case in which rotary 102 is made with

motors having a non mazimal performance when in stall



15 opposite with respect to said force or torque exerted. Elastic

el ement 211 can be, as an exanple and not for limting purposes of
the type with conpression traction neans, torsion springs, hydraulic
springs or rubber elenents. 20 Figure 3 shows a diagramthat can be
obtained with neasuring device 200, in which M in the ordinate,

I ndicates the torque delivered by the rotary and cx, in abscissa, is
the rotation angle of the battery. Through nmeasuring tool 500 it is
t hus possible to obtain a 25 series of data of the torque delivered
by rotary 102 amdiet.o Borraficatee twiean t ohede poeamosarangife Wi hieind,

battery. Wth certaint o] to di. agr.am_j .nus _obtai ned o
the type indi cavf%éed] vit't hgf)‘lgj;]é %O%bngﬁﬁﬁ%uggl il?ije)rl,e%vl\/}'ﬁtagh E’haJ!;séE\Aacn% akcIf
bef ore the stoppiengocafgueheh30hmbs orowdnt cthars tolst aiameduwhenrgne sitaidh

node. Wth other typ%s ﬂf n&%org tfat q_ no%ihav this pr blem a
trend type 2 (BPOkENLAAGY W1 POt Gbt aiNed:s e Fast 87 pype CLoment
5 211, therefore, electric/electronic measuring toocl 500
reads a small peak which is the maximum torque value at
a dynamic behaviour of the motor. The measuring method
described here, 1is thus defined as “almost static”,
since at a first and brief dynamic step, in which

10 typically the drilling rod or shaft do not even carry
out a full rotation, there is then, in any case, a
stalling step.

In other words, the elastic element forms the static
ending block due to a torgque or force action equal and

15 opposite with respect to said force or torque exerted.
Elastic element 211 can be, as an example and not for
limiting purposes of the type with compression traction
means, torsion springs, hydraulic springs or rubber
elements.

20 Figure 3 shows a diagram that can be obtained with
meaguring device 200, in which M, in the ordinate,
indicates the torgue delivered by the rotary and «, in
abscissa, 1s the rotation angle of the battery. Through
measuring tool 500 it 1s thus possible to obtain a

25 series of data of the torque delivered by rotary 102
and to correlate them to the rotation angle of the
battery. With certain types of motors a diagram is thus
obtained of the type indicated with line 1 (continuous
line), which has a peak before the stopping of the

30 motor which is obtained when in stall mode. With other
types of motors that do not have this problem a trend

type 2 (broken line) will be obtained. The tester type



-9 - instrunment neans al so nake it possible to record the data
acquired by the load cells and to reprocess themthrough a personal
conputer. In this way it is also possible to evaluate and conpare the
performances in 5 stall node and the dyrahic performances of the

notor used and of the overall system As illustrated in figure 4,
devi ce 200 object of the present invention can also be used to carry
out neasurenents on the pull-push of drilling nmachine 100. 10 The

enbodi ment of device 200 shown in figure 3 differs fromthat
identified and idedeninged imeahisgurley Inakrl 2t pespeblevdloy, ranvnd figre

the fact that 024, . 2 re r ted by, 90. with c e
rotation al so gﬂf'a oga&%@é]rl‘%g %ggt%ﬁ%% h(fés)llcsasaen\,,H i@nD a%%f%n% othem
abut nent 205, démicogh200 pbssocahprebspstar pailn dafhispriaght iel erentsso

205a, 205b, each fi,xed to abutpent 205; said upright elenents 205a,
208D’ avoi d’t he HARSAPREr difc o bot Sith TR FOMBPT Bart CofP Brigddians Sroat

201 and abutnenitadQ5 niddel d4nd 20hél sgnefithiperéasfansencert hele Hiowor
arnms, load cell 203 undergoes only half of the force | oad which can
be exerted by mEEH AE9106. “AFt ¥HERVelXPtS™ i s however possible to

meke device 20Q soperais rail @.ﬁiﬁgn%]&é oad geltc203poi Rryeid Gaserd
it wwll be fixed to a plurality of holes 205c present on abut nent
205, in a posi tHr@fenfh akn¥eRFi® entiiyi iy Sfea®s 20%S8ndtocofdetiueily,

inaxis with the.leadkA.be, surgch 1 Al meRt 120911 8¢ hAcMWe CARE.
designed with a dinmension that is sufficient so as to avoid 30

fl exing thaf i Sheapabldinendi sfodevhget ARO neagwr ehenfiofre he dioakkrs
-10 - from that identified and described in figures 1 and 2,

respectively, only for the fact that arms 202a, 202b
are rotated by 90° with consequent rotation also of

load cells 203.

15 In this case, in addition to abutment 205, device 200
also comprises a pair of upright elements 205a, 205b,
each fixed to abuiment 205; said upright elements 205a,
205b avoid the interference between the lower part of
engaging means 201 and abutment 205 itself.

20 Also in this case, since there two arms, load cell 203
undergoes only half of the force load which can be
exerted by machine 100.

Alternatively, it 1is however possible to make device
200 operate with a single load cell 203; in said case

25 it will be fixed to a plurality of holes 205c present
on abutment 205, 1in a position in axis with engaging
means 201 and, consequently, in axis with the load to
be measured. Abutment 205 is, 1in any case, designed
with a dimension that 1is sufficient so as to avoid

30 flexing that 1is capable o0of distorting the measurement

of the load.



Al so during this use it can be advantageous for there to be elastic
el ement 211, especially if the pull-push is obtained through a
catenary and with types of geared notors which have perfornmances that
are greater in 5 dynanic behaviour than-#A-static behaviour. Elastic
el ement 211 can thus operate in torsion and in traction conpression.
Figure 5 indicates nmeasuring device 200 in a configuration for
measuring torque nounted on testing 10 equi pnment 350. This equi pnent
conprises a support 300, which could be a plate like that which was
previ ously desdylismediwminghitdhismactd nig: 1600h clase beévamtadesthsantbd ockeade

in place with its._own weight. Masuri device, 200 is_nmpunted on a

i 301 1 xed o STpEIAC 360 ANACTE RAL ¢ REPEOLEr Y1 TEyERT ot hrri
around t he axi S sofodthiisefi Bhrdhek ea | SatadrirvarknknstieHmrepped ¢Aacke3H
whi ch regul ates the rotation of device 200. The hydraulic system of

the jack conpri™&€Ts presSr #3VFanetter e e Sand &t pridsuPESrEGHI at'br

312. Wth this Z0Qdi BERAYioBY t1egulial iNGtAressHreivLih 312 it is
possible to create a gradual stall torque at rotary 102 and nake a
conpl et e cur ve BAFiSER Cc GABMEREI y1EharAcEREF s@ReF#S® bhaRBion \WiRch 10

this al nost statictS¥st ebleds:dhus possible to 25 make a
torque-rotation speed curve that is typically obtained with conpl ex

dynani ¢ systen¥iglaek 310 hagiaatensomeprsrdegit dufvilclk ned®s idn &
possible to know i, $LE 0KE- £BaSGL MR nENLS A 3LECKR AR a0 Neesting

geonetri cal
10 equipment 350. This equipment comprises a support 300,

which could be a plate like that which was previously
described on which machine 100 can be mounted and
locked in place with its own weight. Measuring device
200 1s mounted on a pin 301 fixed on support 300 and
15 has the possibility of rotating around the axis of this
pin. There 1is also an instrumented Jjack 310 which
regulates the rotation of device 200.
The hydraulic system of the jack comprises a pressure
transducer 311 and a pressure regulator 312. With this
20 equipment, by regulating pressure with 312 it 1is
possible to create a gradual stall torque at rotary 102
and make a complete curve which completely
characterises its behaviour.
With this almost static system it is thus possible to
25 make a torque-rotation speed curve that is typically
obtained with complex dynamic systems. Jack 310 has a
sensor inside it which makes it possible to know its
strcke. Based upon this stroke and on the geometrical
relations which correlate the lever arm d of the jack
30 to the length itself of the jack it is always possible
to find the torque delivered by rotary 102 even

indirectly from the pressure readings of Jjack 310



relati ons which correlate the lever armd of the jack 30 to the
length itself of the jack it is always possible to find the torque
delivered by rotary 102 even indirectly fromthe pressure readi ngs of
jack 310 itself. The reaction force of-ihe jack is indeed known once
its operation pressure and bore are known. Di agrans of the type of
figure 6 are thus found in which P indicates 5 the pressure of the
jack and a indicates the rotation angle of the battery. In this way
it is also possible to carry out a conparison between the reading of
t orque obt ai ned twietllt .devi ce 200 and the reading with test bench 350.

10 Jack 310 can_technically.carry t. the sane function as el astigc

ol ement 211: R & 7CCRBIATS: S Bnd hbtimert 16Rea8y KRavBeeIcT i ts
sai d second enbgdiri®Abnt BeeesiBe Nantopges abat ¥edin 2051 a Rgagei®ihe
means 201 are, on the other hand, fixed, 15 through a plurality of
brackets, dired®P¢ tF driTUisho® eBtif phBHE £621dTHEr O & nl‘E‘F%cates

second embodi Mefle, drhe sm%l BEMHHRr e rdeld ey etndycalidd 14y LoH dxmnt

102 unl oads strai%ht onto the equi pnent itself. .
angle of the battery. In this way 1t is also possible
to carry out a comparison between the reading of torque
obtained with device 200 and the reading with test
bench 350.

10 Jack 310 can technically carry out the same function as
elastic element 211.

Figure 7 shows a second embodiment of device 200; in
said second embodiment there is no longer abutment 205;
engagement means 201 are, on the other hand, fixed,

15 through & plurality of brackets, directly to drilling
equipment 102. Therefore, in the second embodiment, the
maximum torque delivered by drilling equipment 102
unloads straight onto the egquipment itself.

More precisely, on a frame 102a ¢f drilling equipment

20 102 on which two removable elements 207 are installed,
operating as supports for load cell 203 and for pin
204, which are mounted on a respective arm 202a, 202b,
exactly of the type described in the first embodiment
of device 200.

25 The second embodiment does not therefore need abutment
205, but it can be installed directly on the excavation
or drilling machine.

Also in this embodiment there can be an elastic
element, which is not represented, with the advantages

30 previously described.

Figure 8 illustrates a third emboediment of device 200

object of the present invention. In this case the



More precisely,

on a franme 102a of drilling equipnent 20 102 on which

two renovabl e el enents 207 are installed, operating as supports for
| oad cell 203 and for pin 204, which are nounted on a respective arm
202a, 202b, exactly of the type described?i-n the first enbodi nent of

devi ce 200. 25

The second enbodi nent does not therefore need abut nent

205, but it can be installed directly on the excavation or drilling
machi ne. Also in this enbodi nent there can be an el astic el enent,
which is not represented, with the advantages 30 previously
descri bed. Fi guwteri®d |dxpdtoiacesha shimedashbodankhl of UewimeclRDf: so
obj ect of the preﬁﬁpt invent%gg. In. this case E%e -12- _device

f

expl oi ts the sdtfe Ent&ird<io

maxi mum t or que

engaged with an interface_el enent between devi 200 and_anten 101
of 5 machi ne 10055 T41°60 L6URMBA° R 15T St 4 él%gmi‘ﬁfi f@r

MR T S & Cad "Fo T §EF T Ver t he
A GudpertokaeyenA SUPPOrHicd enenin 212n whhehed swith takw n
Sof

2RESTRR

case the degi CendchiSiembbf £8dal a8 deddpican wGamr yeadt-al hel smastir2 mg. of
the torque in a single rotatjon directjon since shaft 214 comes into
contact with | dad %es §2863t8AdI90UCT Hrd UG iéyLerind P edal t st} at®r ahd

10 only on one

10

15

20

25

30

dﬂﬂkﬁhe measuring of the torque in a single rotation
direction since shaft 214 comes into contact with load
cells 203 and 204 through a cylindrical surface and
only on one side.

A different embodiment which obviates the measurement
problem as such, is the one that takes into
consideration the disassembly of the two £flanged
supports which carry load cells 203 and 204 and their
inversion.

The distance Dbetween the load cells 1s in this case
fixed and a distance of a metre can be advantageously
used so that the force read by the load cell has the
same numeric value as the torque. The reading can thus
be made with a tester which is not programmed and that
is more cost-effective.

As a further wvarilant elastic elements 215 are
represenied made in this case like buffers in elastic
material, with the same function as the element
previously described 211. In this case they are placed
between antenna 101 and an adapting support 213.

A wvariant of elastic elements 215 1s represented in
figure 9%9a and in figure 9b; 1in said case, elastic
elements 220 comprise two springs of compression type
221 and some cup springs 222. There are at least two
elastic elements 220 on each side.

When a measurement of the torque is carried out with



A different enbodi nent which obviates the neasurenent problem as
such, is the one that takes into consideration the disassenbly of the
t wo flanged supports which carry load cells 203 and 204 and their 15
i nversi on. The distance between the |oadléells is in this case fixed
and a distance of a metre can be advantageously used so that the
force read by the | oad cell has the sane nuneric value as the torque.
The reading can thus 20 be made with a tester which is not progranmed
and that is nore cost-effective. As a further variant elastic

el ements 215 ardzevriegm edéntodd eriidefi nhehpseecast fhkenbidfershgre is a

el astic materi fupgti as,t nt 25 0 y
descri bed 211. r%ﬁn QomgrEE e9 a$€ p ace&mgQiWSQ%qgn%gnngg & é%

an adapting supforing2l3and\ waehardpackrel Z&3 i of eledrBntis M&mamts 220

represented in fi re. 9a and in fi re n said case, elastic,
L orent e 590 oIt ey, Entden LR oRBrelielh TS S St

cup springss2222zlhed erases@dnd easidt we @b&&&hédeb@ﬁﬁnt&f‘s 220 @81 Bash
side. When a neasurenent of the torque is carried out with -13-
devi ce 200 obj &&t® FEXAETHFREBAE TN iTH2here is a first

conpressi on of gihg A0y Yisebdsnt hehieidak aspEhBgSANdeWEN Spacem
223 of elastic el'enents 220 cones into contact with the nuch stiffer

cup springs 5 292.cha FlSi SEARPAFEAEN | LTObERE nEd ISWER akt1% dePfverhe
the nmaxi num t oraue ;t,Q nge§8E3£¥ed once again.

10 Device 200 in its fourth embodiment alsoc comprises
torque transducer means which this time comprise a
torsion sensor or torque meter 210, axially engaged
with said cylindrical element 208 by means of a gear
transmission box 209, which is particularly useful if

15 machine 100 1is able to dispense particularly high
torgue. The purpose of gear transmission box 208 is
thus that of sending a lower torgque to torgue meter
210, so as to tackle a possible lack of transducer
means that are capable of detecting the maximum direct

20 torgue actually delivered by equipment 102 to the tool.
If it is necessary to carry out a measurement of the
maximum torque that can be delivered by drilling
equipment 102, it is necessary first of all to dismount
the possible drilling tool 104 (not represented in the

25 figures) connected to battery 103 of drilling rods
102a, and thus mount device 200 as previously
described.

Subsequently, 1t 1s necessary to make excavation
equipment 102 dispense the maximum torgque available,

30 and this is possible indeed through the capability of
blocking device 200 object of the present invention,

which blocks the rotation of Dbattery 103 or of the



Figure 10 shows a further variant of device 200 in which the
retroaction on the antenna itself of the machine is exploited once
again. 10 Device 200 in its fourth enbodi nent al so conprises torque
transducer nmeans 'which this tinme conprirdé-a torsion sensor or torque
meter 210, axially engaged with said cylindrical elenment 208 by neans
of a gear transm ssion box 209, which is particularly useful if 15
machine 100 is able to dispense particularly high torque. The purpose
of gear transm ssion box 209 is thus that of sending a | ower torque
to torque netemdll, Fwmias twvedEiold ez arpossibie Lagt ochatr dssducerny

means that are capable of defectin thgtggx%%%n1dlrect 20 torque . 4

actual ly deIivereéEby %ﬁﬁﬁ ﬁﬁ%n fﬁgp?% tool FFIE i cessary

to carry out a gmasur erdrhtveakd hey mEXlMinyt egqipméhiat 1can bes torque
delivered by drilling equi nt 102, it is necessary.first of all to
di smount the pdssi DRSS dPFPRFAGETE0I BR04 THBE rBRheseRPad T AHe JHhe
figures) copneceedrido kgttieayitQ3 otidhnéhti NYoE pdsadd2arhadeyt hugear
nount device 200 as previously described. Subsequently, it is
necessary to mER@TEREEFaPPoRC€qt? Prent 102 di spense the maxi mum

torque avail ablyg,q,3@ and ARirsskstBogskbLe bRdesd LRIONMILak NEe common
capability of bl ocking device 200 object of the present invention,

whi ch bl ocks tHe Edflatienvefipats ekydid st sof fehe IL14s RO IO
creating a resi t ad_th i.S i.n case i it ct
g ARt bRads ntchold! 20Y %; dgr}hq]%grouvgﬂ bubESPE 11-.04209

t he maxi num t orque which can be I'ng equi pnent
The torquelPs tildgsticahstrotpedetso l08Rquadnitler 20 thrameghdaieses 200

SeCO“d.Cy'i“drk%%he%%e%geéegoﬁn %HgstDEQagP g&aéoéifﬁf$1§§iéﬁké§”%ut
209. Figure 11 represents a formof usée Ich can be conmnbn
a complete dynamic test creating a gradual load with
one of the twoc rotaries passing from low torgue and
high number of revs to high torgque and low number of

15 revs until stalling. In said way it 1is however
necessary to provide measuring device 200 with a rotary
electric joint to bring the signal of load cells 203 ox
of torque meter 210 out from the rotating part.

The advantages of device 200 object of the present

20 invention are known in Light of the previous
description. In particular, it makes it possible to
deliver and measure a maximum torgue as well as a pull-
push force exerted by a drilling machine at its
excavation or drilling tool.

25 The measuring device object of the present invention
alsc makes 1t possible through the use of elastic
elements 211, 215, 220 to carry out torgque and pull-
push measurements that are almost static, which when
there are certain types of motors are much more precise

30 than the single static measurements keeping the system
cost-effective.

There is thus the advantage of having a system that is



to all the variants indicated so far. It is possible to nount on an
antenna 101 or anal ogous support two 10 identical rotaries 102A and
102B and pl ace device 200 between these. In this way it is possible
to carry out a conplete dynanmc test credfi-ng a gradual |load with one
of the two rotaries passing fromlow torque and hi gh nunber of revs
to high torque and | ow nunber of 15 revs until stalling. In said way
it is however necessary to provide neasuring device 200 with a rotary
electric joint to bring the signal of load cells 203 or of torque
meter 210 out fweom tthecieseatndgspeaplte Whiechadicarst ages refrudewi tke2d0to
obj ect of the rese¥t 20 invention gre known in |ight of é?e grevifus
description. | Xparti¢tiar SHPFERERkES iT°PE5E b1 t 8- dBFi V&1° antP ets
nmeasure a maxi maad grgue tas wetht asg apftd ltpusle frescerexented by i#he
drilling machine at its excavation or drillb&gﬁtool. 25 The neasuri ng

devi ce object SFNfe PFedent Si mMAEHIGH atBo B S (TE %I &Y PR Bhigh

the use of el astieGe@loR@RN81d1kevala, p2d0168s CAFRY OHEOLAA GG abbut
pul | - push nmeasurenents that are al nost static, which when there are

certain types SP"notH#s BPEIATICRINTIY It ekt sES3B1Y havathabsPndice the
static measurengphs keepinghdhe Sysf emoeast- eff ectd g THEr echent hys
the advantage of having a systemthat is -15- very precise and
sinpl e which deesusdtyr sganséerhed et o-lise wiouaidnguel-agt Eheadir tohitraot s
(tobring the signal s,ead Liom thee rotali ngopaioho theqhester This
on the other hand, is required in dynam c readi ng systeﬁs. 5

Ther ef or e, 18ai @xdevitéopr oveaks daare si nfior nat | ymmasauitcalowonucdxial -~

torque or force_ is reaIIX avail abl.e tao t.he t%ol t

i.e. .how C orque
or force can tREATEETAEETAITY TF analBrt ed ¥'8 TR 8?88%%m%u$|yn€l‘%}hlenog

drilling. The nEasurebnentesiecs hef roddd ivonti enguyegabnt headfgexciaasdd on
tool occurs in a symetrical_ or_axial-symetrical nanner thus

el iminating pr8bPeME3GPTPTERFAGEHTT tHe Bt EFFELSEt rods with
consequent damage tbereef oBRdctess uitedmitescnitati n@eatnoh, PEecaBEy, The

devi ce obj?gt %EttQ%JELﬁignt_|nvention, final%yh IS _
vy installed on the drilliing or excavation
machine but, on the contrary, it is independent;
consequently it is particularly effective as a tool for
testing or measuring the maximum torque or forces of
pull or push on a plurality of drilling or excavation
20 machines. Its most appropriate application is therefore
testing drilling or excavation machines, although said
application shculd not be considered limiting since it
is Jjust as possible to use device 200 object of the
present invention even to verify possible problems

25 present on the machine itself.
Particularly advantageous is the possibility of being
able to feedback the torque on the antenna of the
machine or on the rotary itself, since this action
reguires the sole use o¢f the device of the present
30 invention to carry out the torque measurement without

reqgquiring other equipment.

Finally, it is djust as useful to be able to have a



15 not directly installed on the drilling or excavation machi ne but,
on the contrary, it is independent; consequently it is particularly
effective as a tool for testing or neasuring the maxi numtorque or

forces of pull or push on a plurality oflérllllng or excavation 20
machi nes. Its nost appropriate application is therefore testing
drilling or excavation machines, although said application should not

be considered limting since it is just as possible to use device 200
obj ect of the present invention even to verify possible problens 25
present on the mmchiseatietsehf of Pardiaoyrtar Iqhoa\dm@nttagecﬁuscésor heorque
possibility of bei n% e.to fe%dback the torq g on the a na of
the machi ne or G He é’téchf itTed ) sithc é”t% acJﬁ o i (ﬁ'es tHe
sol e use of thedevisexhiuk heaptesenid 30hé nstapeoro Otnar rtyarqub tehﬁ:l
torque neasurenent w thout requi rllgégc of her equi pnen

Y
just as useful 198 %e GHIE t B5hivel Wt PEplaes]e‘?ﬁit F‘Bﬂl ‘Fd béﬁ a’ﬂ"ream

showi ng t hesf oreR @r okObGUELEXLEE 8L &Y 4 J,0tcdid, mkRiWGI €0 pbséSole
possi ble to see both maxi num val ue and the shape of the torque and

force curve as '@ faifdtisén SofP g MadddYapl i F B (He B3Rt oFa Brevithate

rotation anglear%h%§egaﬁhEgekénﬁmgéﬂﬁﬂéhé(%aQQ%hﬁseaﬁuglUral'ty of
torque or force values that are even different fromthe nmaxi num

val ue. Device 260 igescrP bedisrfigredcanobef apdidared b t Modafiedi onisth
modi fications gl%qq hions, yhich are 10 3?1%{\“ QR £ oRs ,”anofyﬁfélll' ed.dn

the art without for this’reason departing fromthe sco
protecti onlfrowbdeduby ticher atdmchedl tédi ag. thelAre W1thout for this

reason departing from the scope of protection provided

by the attached claims.



CLAI M5 1) Device (200) for neasuring the torque or force
exerted by a drilling machine (100) during a rotation, driving or
lifting of a tool; said neasuring device 5(200) being characterized
inthat it conprises: - engaging neans (2081, 206, 208, 211) with a
drilling battery (102a) or with a shaft (110) of at least a drilling
equi pnment (102) or rotary of said nmachine (100); said engagi ng neans
(201, 206, 208, 211) being 10 susceptible of symretrically or

aXi al -symretrically locking said drilling battery (102a) or said
shaft preventing the rotation and/or tEEAggg di spl acenment in a
position in correspondence to said too in that to said engaging

means (201, 206, 208, 2%d)cks (2bopsspei Akgduaind e@sd Lotd@SEICEIrce
means (203, 210) for the detection of at |east a maxi numtorque or of

at |east a maxiengmtedr &y exertiddiby gardinachipe) (100)ng amgrotatien,n

that it is fixedl. constra ned.to said drillin batter 10
Loosai d shaft (Figina o 050D 82 (oo bhBY coeARe RSy P Cray e,
suscepti bl esof defpgchiRdgSahdriOf die, & SRitthaxkMUPhbPLEEs W th a
static ending block of said drilling battery (102) or of said shaft

(110). 253) %mmmmlmn&cd@ﬂm,n@%o @%;m&ll)comﬂh sanngale]mg
el astic neans (211, 215 5Q) realizi saj d_st bl.ock
after a rotati §ﬁaﬁor“§% xi &f Hﬁ%bl e%%ﬁ?tcgﬁhgé b 635t @
force or torqu%r%QHhQQ LM priintCONL HAFY 40 §@tgr§XQﬁ§e@a59“%%éHlne
-18- torque. 4) Measuring device according to claim1l1, wherein

sai d engagi ng nBaNs ;coerpdi saelgaiqgouplrrea@fs arave , ( 20%a, 22182b)21rlaldllaﬁtllrw

ext endi ng omsaid central elenent,; h of the ar havi n
Tt end tBnorrarrBhIPbantt CRRPISH i adne Chnd 4  BbCORNERA-CELLY

opposed with respeGhqt Ossak d ki nstingNhatde At |(€8584) anar 864028 af
said couple of arns ?202a 202b) is coupl ed said transducer neans

(203, 210) for priegedetiegt itbe ofotiliéonorague cor the axial displacement

in a position in correspondence to saild toecl and in
that to said engaging means (201, 206, 208, 211) is

15 associated at least a transducer means (203, 210} for
the detection of at ieast a maximum torque or of at
least a maximum force exerted by said machine (100C};
and
— in that it 1is fixedly constrained to said drilling

20 battery (102) or to said shaft (110).

2} Measuring device according to claim 1,
susceptible of detecting said torque or said maximum
force with a static ending block of said drilling
battery (102) or of said shaft (110).

25 3) Measuring device according to claim 2,
comprising also elastic means (211, 215, 250) realizing
said static ending block after a rotation and/or an
axial displacement corresponding to a force or torqgque

action equal or contrary to said exerted force or



10 maxi mum f or ce. 5) Device according to claim4, wherein each
arm of said couple of arns (202a, 202b) has a respective transducer
nmeans (203) coupled to it. 6) Measuring device according to
claim4, 15 conprising a couple of suppotfi-ng el ements (205a, 205b)
of said at |east a transducer neans (203) for the detection of the
maxi mum t or que. 7) Measuring device according to claimd4,
characterized in that it is configured to neasure said 20 at | east
maxi numtorque on a | ever arm sel ected anong a plurality of |ever
arns of differqpt | ength, and in that said arnms (202a, 202b) conprise
each one a plurdal ity of holes (202c) upon which is selectively

constrainabl e said a hRastrangraBsdus et c8BAMSNd 203) c2oid Of, tfierein
detection of the maxi numtorque. 8) Measuring devi ce accordi ng

to claim4, wherdidn erdayiang |eexts acoempnstRicar coaahs ©Z03rnfsor (2 hes,
detection of t ximum force is cqonfigured to_peasure at |east )
force along a ditPbat i BRUKTL HogBHEPTRb a- P0 ' Pala: contasls Srotty
shaft or dril|lidagrbatt @by L1R2aaving a FiDstMRASUELLAGEEYHES to said
according to claim4, wherein said at |east a transducer neans (203)

for the detecticemtarlt kd emaxicmamdf ¢r ceedandc ard gupreebad Wieds ur s et
| east a force along a direction parallel
%%H%é# d

to rotation is of sad
shaft or drilli%f% yrst end; Tﬁ))aﬁ/eégﬁrq'?nand@\ﬁ“ce(zg%@ir(ﬂfngsaljtfi
claim9, conprigiupdealsgo a@mgearzobaan%bﬁ&i 08 bexH209) s ef Pos&tlicer

between said drilling battery or said shaft
means (203, 210) for the detection of the torgue or

10 maximum force.

5) Device according to c¢laim 4, wherein each arm
of said couple of arms (202a, 202b) has a respective
transducer means (203) coupled to it.

6) Measuring device according to c¢laim 4,

15 comprising a couple of supporting elements {(205a, 205b)
of said at least a transducer means (203) for the
detection of the maximum torque.

7) Measuring device according to claim 4,
characterized in that it is configured to measure said

20 at least maximum torque on a lever arm selected among a
plurality of lever arms of different length, and in
that said arms (202a, 202b) comprise each one a
plurality of holes (202c) upon which is selectively
constrainable said at least a transducer means (203)

25 for the detection of the maximum torque.

8) Measuring device according to claim 4, wherein
sald at least a transducer means (203) for the
detection of the maximum force is configured to measure

at least a force along a direction orthogonal to a



10 and sai d transducer neans (210). 11) Measuring device
according to claim1l1, wherein said transducer neans (203) is a | oad
cel |. 12) Measuring device according to claim1, wherein
sai d transducer neans (210) is a torque-Ae€asurer or 15 torque neter.
13) Measuring device according to any of the preceding clains,
conprising a display instrunental neans (500), susceptible of
representing and/or storing a plurality of torque or force val ues
detected by said 20 at |east a transducer means (203); said plurality

of torque or farce values conpri sing_.a Jmxi m r.que, or. forc | ue.
14) Measuring &é&ice Qc@é%alg? ?%l%l%ﬁﬁé?i % dﬂlfgl%g baEtery B1d2%)

wher ei nsai ddi spl ayi nst Mé&@nmhgeaasiég%caérdﬂm eseNESa am t Of e ©Sin
force val ue nedi ated between two val ues neasured by respective
transducer nearii@03). least @5) theasdprray deeaee acédddi ngex o the

clainms 3 and 13 mh HEIHS |gg|sg Anst{ q&gggln%%@s%§00& represents
a torque or force 6hlﬁe fre keW T o 526 tre FotarTon of
a

the device. 5 at 16hsheasuridi@edeyis®yaccondiagrtioncl@irmdel to
conprising also a linear actuating el enent (310) contrasting with a

torque transm todathynt haimmehi saeid ﬂ%@ﬁorﬂaﬁdiﬂhéﬂéihath%rYorque
pr ogressi ve variat|9 et erm ned t he chang%lof the in

ﬁal easurin d%& . C t 9
pressure of the cylinder ?7) égﬁrlﬁﬁ evi ¢ ac@or&:ﬁ‘nio
claims 13 and Lempeherain Saigh | i Reargant UatiBesAleomM | Soa cylimer

interposed between said drilling battery or said shaft
10 and said transducer means (210).

11} Measuring device according to claim 1, wherein
said transducer means (203) is a load cell.

12) Measuring device according to claim 1, wherein
said transducer means (210) 1is a torgue measurer or

15 torque meter.

13) Measuring device according to any of the
preceding claims, comprising a display instrumental
means (500), susceptible of representing and/or storing
a plurality of torque or fLorce values detected by said

20 at least a transducer means (203); said plurality of
torque or force wvalues comprising a maximum torque or
force value.

14) Measuring device according to claims 5 and 13,
wherein said display instrumental means {500)

25 represents a torgue or force value mediated between two
values measured by respective transducer means (203}.

15) Measuring device according to claims 3 and 13,

wherein said display instrumental means {500)

represents a torque or force wvalue trend linked to the



10 and wherein the trend of pressure val ues of said cylinder
determ nes the resisting torque which is conpared to the one

regi stered by said display instrunental neans (500) in order to
verify the correctness of its measuremen£9-1518) Measuring device
according to claim1l, wherein said torque is neasured in a
retroaction configuration on itself, that is on the frane of the
rotary 102 or on the antenna 101. 20

elastic rotation of the device.

16) Measuring device according to claim

2

comprising also a linear actuating element (310)

contrasting with a torque transmitted by the machine

5 (100) and wherein the torque progressive variation is

determined by the change of the inner pressure of the

cylinder.

17) Measuring device according to claims 13 and

16, wherein said linear actuating element is a cylinder

10 and wherein the trend of pressure values of said

cylinder determines the resisting torque which

is

compared to the one registered by said display

instrumental means (500) in order to verify the

correctness of its measurement.

15 18) Measuring device according to claim 1, wherein

said torgue is measured in a retroaction configuration

on itself, that is on the frame of the rotary 102 or on

the antenna 101.
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