DEVI CE FOR MEASURI NG THE TENSILE FORCE IN A WRE The invention relates to a
device for nmeasuring tensile force in a winch for exanple wire. Such 4
device is used for instance with a wire- line-unit or well wi mDR B ¢fFebcS
to be able to check the |oading of the winch wire during operation. Such a
known device is noreover used to neasuure the paid out [ength of the winch
wire. One known device nmakes use of two wheel s di sposed successively in the.
| engt hwi se direction of the winch wire and a third.one hal f-way between
“these two wheel s and above them The winch wire runs through between these
wheel s and acquires as a result a small S-shaped path. The force wi th which
the wheels are pressed away from each other by the winch wire is neasured
and is a neasure for the tensile force in the winch wire. The drawback of
this device was that wire break occurred quite quickly because, as a
consequence of the alternating stféé%'hndergone during each passage through
t he nmeasufllnNgdevice 1t 85i.g I nSHAE aecurred he_appl i cant has
devel oped Alb{a e ASURING L BOG orce in a wire or

the like, c ri sl : a. %m% ] [ . I ; t .apu : sai d
frame and aeggc%?liga\%ﬁég r{)e{lat aﬁ ?’grmatrjflétee on g%?dﬁ%?glr}%lggcﬁgﬁgé?asai d
first andgggeandnaeqlinkdv & &:0a8810RE £HLMON tangent, and whereby said
wire or the like can be trained * in the | oop about said wheels and extends

bet ween them on Such a device is used for instance with a wire-

line-unit or well winch in order to be able to check the

—/ loading of the winch wire during operation. Such a known
device ié moreover used to measuure the paid ouf iength
of the winch wire.

One known device makes usé of two Qheels disposed
successively in the lengthwise direction of the winch
wire and a third one half-&ay between these two wheels
and above them. The winch wire runs through between
these wheels and acquires as a result a small S-shaped
path. The force with which the wheels are pressed away
'from each other by the winch wire is measured and_is-é (
measure for the tensile force in the winch wire. The
drawback of this device was that wire break occurred
gquite quickly because, as a consequence of the
alternating stress undergone during each passage through
the measuring device, material fatigue soon occurred.

The applicant has developed a device for measuring-at

least the tensile force in a wire or the like, comprising



one side according to said conmon tangent, and neans conected to said
frame for measuring the force constraining said first and second wheel

t owar s one another caused by the tensile force in said wire. Wth this
devi ce the drawback was obvi ated and an average ten tinmes |onger useful
I'ife of~the winch wire was achieved. It was found that this device al so has
a drambsck namely that the tensile force measurenent is insufficiently
“accurate, ‘and in particul ar that changes in the tensile force are measur ed
with a del ay. The invention seeks to inprove the device of this type such
that this drawback is elininated or ~substantially reduced. -According
fo the invention there is provided a deyce for nmeasuring at |east the
tensile force in a wire, conprising a fgame, a first wheel and a second
wheel rotatably mounted on the franme such that the first and second

- wheel s have at | east one common tangent, and - whereby the wire can
be--trained ifraue | @0Fiaiseutwlidel Wwhethsabhy mouatds hmi wveahdt feamen one
“side- accordlng--to t he conmon tangent, neans connected to the franme for
measuri.ng &ind- homununnhsWheehlngtahebiyrmbuamédseunndammeéramew§v@§ one
anot her caused by-the tensile force in the wire and a third -wheel - ° '
rotatably rbakt seidodirstl pnfl second wheed| haye atcAeass ORe FPW?inhee

the f-irst and third wheels bein |ndependentky rq&gtable su%h t.hat
_ tangent and whereby said wire or the 1li can be trained

- in the loop_about sa1d wheels and extends between them on -

L; .ohé side'éécbrding to séid common tangent,_and means

 cbnecfed_to'éaid frame for measuring the force
éongfraining;said fitst-and second wheel towards one
another caused by the tensile force in said wire.

S With this device the drawback was obviated and an
averégé-teﬁ fimes longer useful 1life of the winch wire
was achleved | .

| It was found that thlS device also has a drawback,
namely_ that the ten51le_ force measurement is
ihéufficiéntly.aCCUrate, and in particular that changes
in the tensilé'fdrce are measured.with a delay.

.- | " The invention seeks to improve the device of this.
tYﬁé such that this drawback is eliminated or
substantially reduced.

: According to the invention there is provided a

.device fqr.measuring at ieast the tensile force in a
wire; co@prising a frame, a.first wheel and a second

‘wheel rotatably mounted on the frame such that the first



the third wheel has a conﬁDn tangent- with the second wheel on the side
thereof facing away fromthe first nentioned tangent the wire being

trained over the first wheel, -- according to the .nmentioned ST
--tangent to second wheel and therefrom according to . the:second -tangent
to the third wheel and thereover. -~ -- . After extensive anaJyS|s i t#was

found that the cause of 5 the measurenent I naccur acy lay in the:factsifiat
the wire in the "loop" did not follow the changes in the tensile force in %o
"the winch wire. -1t was found that the cause of this lay in the-follow ng.

An increase in the tensile force in the winch wire is ac- 10 conpanied by a

(mninmal) lengthening of the wire as a result of elastic stretch. For an e
increase in the tensile force in the mnre in the "loop" a proportlonal
| engt hening of this portion of the i's necessary. The novenent over the

first wheel of the incomng wire por on relative to the outgoing wire
portion 15 is hindered by the friction on this first wheel.. Wen the ten-

sile forgadacharess tWifedls rRePENdiLNY exlstetdiie CHEMEON | Iaahaenw r@md the |oop
can occur only gradually and after a little tine through relative creep of

the wir ewheriebynstiw ewitée dan sbewhaelinedheid obne Mgy abeat ithe -
consequently delayed in siml'ar 20 manner. Wth the invention the inconi ng
Wi re por wheelsnanchexhendsydiekpesn etlwntwmnonenssﬂedect:pedhyxgr gdloative to .
~one anot her,” since they are trained over separate wheels.” Wth the deV|ce
_accordln&hﬁa¢¢Empﬁv&ﬁqQﬁPFen§3Q?§o?@@n@ﬁ%ﬁﬁ5t9h§PQxiiﬁm?nf°r

meaSurlng the force constralnlng the flrst and second;

wheel towards one another caused by the tens11e force 1n'

the w1re and a thlrd-wheel rotatably mounted coax1a11y.

with and closely adJacent to the flrst wheel the first_

and th1rd wheels belng 1ndependently rotatable such that.

the third wheel has a common tangent w1th the second wheel

on the side thereof facing away from the flrst mentloned
-tangent the wire being tralned over the _flrst wheel, t;;
according to the mentloned tangent to second nheel and |
therefrom accordlng to the second -tangent to the th1rd

wheel and thereover. - _ | _ - _ i_)



- 25 the winch wire can therefore be neasured i mredi ately. A device of t he
present Kind is |ikewi se used to measure the paid-out |leéngth of the w nch
wi‘re by measuring the revolu- tions of one of the wheels. The device
~according to the inven- tion has the additional advantage that this Iength
measurenent 30 can take place nore acqurately since no errors occur as a
re- suFP‘of t he above nentioned ereep{Preferably one of the first and

third wheels is fixedly connected to a shaft on the frame the other wheel
bei ng rot.atably nounted on the shaft. If all the wheels have the sanme

di aneter . t he | SNELy 4 181 tf RA SMFRNRO RN T HeX candieng thet ween
.the wheel s ruﬂg%aral Féﬁ%?gﬁe a§g¥herj'8ecause of thFé thg@resulthgg

forces b tiHe neasirenénf ciaFCITRES dAdhdwhds fack that the.¥rdgndd Wth a

sinple depgy f@%;wydf&%ttpouwetﬁéla:ﬁmd dn fthieCtenkdla feswet iphdhe
measur enent be sinply processed. The invention is further el ucidated in.
t he foH(mM#EF@é%b¥?ptlon with reference to a preferred enmbodi ment shown in

5 the figures.1figaslfshndstsahetbei calsey of wilis viaychn Fhep i ng -
wher eby the deyi nggggggg' i f:ﬂet\@?néf‘i’éf‘fd% | $h % 'uﬁfhcf'ﬁr& :1§ aaﬂ-
Na
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.of the wlre is necessary. The movement over the first wheel of

\~) ~ the. 1ncom1ng wire portlon relative to the outgolng wire portion
is is_ hlndered by the friction on this first wheel. When the ten-

- sile force changes the correspondlng stretch change 1n the wire
oln the loop can occur only gradually and after a little time
through relatlve creep of the wire portions over the first

'-wheel The force measurement is consequently delayed in similar

20 manner.

o ) Wlth the invention the 1ncon1ng wire portion and the out- .
_going wire portlon can slide freely relative to one another,

since they are trained over separate wheels. With the device _
.accordlng to the invention tensile force changes that occur in

25 the winch wire can therefore be measured immediately.

A device of the present kind 1s likewise used to measure
the paid-out length of the winch wire by measuring the revolu-

 tions of one of the wheels. The device according to the inven-
tion has the additional advantage that this length measurement

- 30 can take place more accurately sinceeno errors occur as a re-
‘sult of the above mentioned creep. '

Preferably one of the first and third wheels is fixedly
connected to a shaft on the frame the other wheel being
rotatably mounted on the shaft.

. If all the wheels have the ‘'same diameter the advantage
'ishachleved that the wire portions extending between the wheels
run parallel to one another. Because of this the resultlng
forces of the tensile force on the second wheel are in



sepérate,' closed unit and al'so conprises al t he .equi pnment 15 necessary for
‘the normal operation of the winch device a random desired | ocation. :Of
the winch device.only a hydraulic unit 2 and a door 3 of the control cabin,-

h b d tsel f |y h
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functi oni IAEIFT Wﬁ’cq’f‘l%?laer? %?? R (RFfemend ra:llliaﬁinlgntrsarmirofln he =

wi nch devitdee ﬁ:qu:é’ésproper operatlon of the body 10 it-is thereby

"necessary that.i e Wi nch wire 5 is watched closel yas
wel | as the pdi aglou% %I% ‘%;&f{% :E@ﬁ eg‘ 1 #ineh b oRataion, .
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are notyd dehide cﬁm {@Qﬁgaﬁwé,{ﬁd‘,’ew ce 11 is arranged in 35 front
of the wi nch- drum4 SQ E hat t ortlon 12 of .the winch wire 5 comi ng from

the winch drum rstmi?i‘éﬁ%aYélﬁ MeRs¥iing: dewviiae t rained in
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the measugd %g&% coeflla’é %h %]ﬁ-x t ggsoaﬁ(lﬁt 2’& T% I om n aragiécz) and "

the out gol ng part |e|n 1Tne wt
_ separate, closed. un:Lt and also comprlses all the equlpment

15 necessary for the normal operatlon of the wlnch dev1ce at ‘a
random desired locatlon. Of the winch dev1ce only a hydraullc-'
unit 2 and a door 3 of the control cabln are shown in flg 1.
Visible in fig. 1 of the device 1tself 1s only a w1nch drum 4
over which runs a w1nch wire 5. This leads to the 1nterlor of a -

20 well 6 via a first cable pulley 7 and a second cable pulley 8, .
this latter belng supported at some dlstance above the well 6

by a post 9. Coupled to the free end of'csble 5 situated inside :

- the well 6 is a body 10, the functioning'of_which inside the
well has tc be contfolled by means oflﬁhe winch device. For.

25 proper operation of the body 10 it is thereby necessary ~that
the tensile force in the winch w1re 5 is watched closely as _
well as the paid-out length of the winch wire. This 1nformat1oh.
is ascertained with the measurlng dev1ce accordlng to the '
invention to be described herelnafter.

30 As the well 6 itself, the accompanylng installation 7, 8
and 9 and the body 10 do not form part of the 1nventzon elther
with respect to their form or their operatlon, the details
thereof are not further discussed.

The measuring device 11 is arranged in.

35 front of the w1nch drum 4 so that the portlon 12 of the w1nch
wire 5 coming from the winch drum 4 and runnlng towards the
measuring device 11 is trained in a loop 14 about the wheels
15, 16, 18 of the measurlng device and leaves the measuring
device 11 as the outgoing part 13. The incoming part 12 and the

o



forma limted nutual angle. The out90|ng part 13 can for instance run
dlagonaLIy upward at an angle of [err]. e winch drum4 is drivenin a
manner not further explained by a dr|V|ng 19 and thereby pays out the
winch wirg 5 or .draws it in. The winch wire 5 thereby renains continually'

trai ned i dutesd anp Perabputcinel hen! s ok thenMBARULY %%h%?vbﬁ% &ln Ehgo
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The’ first Wh%%%gyidfie groove 23. During operation of the winch device
15 the whole measuring carrlage is moved rec1proca11y in
transverse direction of the wire 5 1n order to follow the
'w1nd1ng onto the winch drunm 4.
The frame 17 bears on the approach side two guide rollers .
'39 and on the outgoing side two guide rollers 40 which ensure
20 that the incoming part 12 and the outgoing part 13 respectively
" move at a tangent relative to the first wheel 15 and the third
| wheel is.
_ ‘The frame 17 comprises an upper frame part 25 that carries
| the above mentioned bearing 21 and a lower frame part 26. This
' _25_iatter'is'connected to the upper frame part 25, on one side by
U | means of ‘a pivot joint 27 and on the other side by means of a
' ‘force measurement box 28.
According to the .
_1nventlon the first wheel 15 and .the third wheel 18 are
30 coax1a1, "closely adjacent to one another and mounted for
independent rotation on a shaft 31. The first wheel 15 is
- fixedly coﬁneoted to the shaft 31 by means of a key 32. The
~shaft 31 is rotatably mounted in the frame part 25. The third
wheel 18 is rotatably mounted on the shaft 31 by means of a
35 bearlng construction 33. The wheels 15 and 18 can thus rotate
independently of one another.
The second wheel 16 is mounted by means of a bearing: 29 on
a shaft 30 fixedly connected to the frame 26.



fixedly connected to the shaft 31 by neans a key 32. The shaft 31 is
rotatably mounted in the frame part 25. The fhird wheel 18 is rotatably
mount ed on the shaft 31 by neans of a 35 bearing construction 33. The .
wheel s 15 and 3% ExHowrhun rmiatﬂgur:&soeméemhleplaf mqe mngtnaerm The second
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W nch wire transmts 1tself i mredi telyto the wre he 15

1 oop. Tﬁ%mne@ees‘-tlrﬁeﬁ%éﬂ‘%‘ﬁ i fes FﬁaPthEWﬁGﬁ G’llﬁ‘mezi-yl s
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Dol o i 0 Bl sl SiOBIET 10 P e A result of
the elastic A change in’ the tensile force in the winch wire 5 _
transmits itself immediately to the wire portion 14 in the C
15 loop. This is ‘easiest seen when one imagines that the winch \g
" drum 4 is stationary and that a variable tensile force is
applied to the outhing part 13 of the wire. The loop portion
14 of this wire can 1mmed1ate1y follow . this tensile force
because the 1nherent lengthening as a result of the elastic
20 stretch can take place through a (small) relative turning of
the first and third wheel 15, 18. . _ _
The force exerted on the wheel 16 in upward direction by
the two intermediate parts of the loop portion 14 of the winch -
wire is transmitted v1a the bearing 29, ‘the shaft 30 onto the
25 lower frame part '26. The reaction force on the wheels 15 and 18
acts via the shaft 31 on the upper frame part 25. Because of
the pivot construction 27 this play of forces. on the upper and .
lower frame parts 25 and 26 results in a pressure on the B
measurement box 28. It is easily appreciated that the force
30 detected by the measurement box 28 is proportional to the
tensile force in the winch wire. The proportionality factor can
be calculated simply on the basis of geometric con51derations
or be determlned by calibration. :
In addition to determining the tensile force 1n the w1nch
35 w1re the measuring device according to the 1nvention 1s ‘also
used for determining the paid-out Wire_length. This is carried
out using a tachometer sensor 34 connected to the frame 17 by a
'support construction 35 and coupled to the.shaft'al._This
sensor thus detects the revolutions of the first wheel 15. This




20 stretch can take place through a (smatB)y relative turni ng of the flrst
and third wheel 15, 18. The force exerted on the wheel 16 in upward
di-rection by the two internediate parts of the |oop portion 14 of the W|nch
wreis trsm&teltnﬁdhasaa hemeaamg'azelyt fénishéd pérdpheryhgo2thatWehere

frame part %ﬂ{é\i f%l}m t he :
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of “course be obtained at the
N\ 15 chosen as large as p0551b1e in order to keep the fatigue load
of the winch wire 5 as low as possible. As a result of the
disposition of the wheels shown the wire 5 is curved in only
one direction during passage through the device and does not
undergo an alternating stress, so that the useful life of the

20 wire is mlnlmally affected by unfavourable influences.



'same tine so that the speed at which the wire 5 is pai d out or drawn in.can

be indicated. 10 As shown in fig. 3 the wheels 15, 16 and 18 preferably
have the sanme diameter. As a result there occurs a sinple relation between

the tensile force and the force with which the wheel's are constrai.ned

t owards each other as a consequence thereof. The diameter of the wheel s~

wi |l roreover preferably be 15 chosen as large as possible in ordér: to*&eep__'

the fati-gue load of the winch wire 5 as |low as possible. As a resul t -of* t he
di sposition of the wheels shown the wire 5 is curved in only one dlrectlon
during. passage through the devi ce and does not undergo an alternatlng
stress, so that the useful life of the 20 wire i's mninmally aTTecred’by

-unfavourable i nfluences. . .9 Clains: 1. DeV|cT ' | east
the tensile force.in a wire, conprisifg a frane, a "lm"mm“wuﬂa second

wheel rotatably nmounted on the frame guch that the fir st and' sécond wheel s
have at | east one common tangent, and whereby the wire can be-trained in
one Ioop apqut nhe wheel s and extends between them on one.side accordlng to

t he nmorrtanget, neans connected to the frame for measuring the force
const rai i A9 the beklealtd:s aeisth lat! QURIEES t9RE tAMAING foreed by the
tensile force in-the wire-and a thi wheel rotatably nmounted coaxially

with and chosglne adtenphisingt he ffna’nﬁ vdeelirstt el sin@nd tdasddihdmeel S
belng i ndependently rotatable such that
wheel rotatably mounted on the frame such that the’ f1rst
and second wheels have at least one common tangent and:
whereby the wire can be trained in_ one 1oop about the;h*
wheels and extends between them on one s1de accordlng to
the common tanget means connected to the frame for'
measurlng the force constralnlng the flrst and second_
wheel towards one another caused by the ten511e.force in
the wire and a third wheel rotatably mounted coaxially
with and closely adjacent to the first wheel, the first
and third wheels being independently rotatable such that
the third wheell has a common tangent with the secOnd__
wheel on the side thereof facing away from the.first
mentioned tangent the wire belng trained over the f1rst
wheel, accordlng to the mentioned tanget to second wheel
and therefrom according to the second tangent to the
_ third wheel and'thereover.
2. Device as claimed in claim 1, wherein only'one of
the first and third wheels is fixedly connected to.a
shaft rotatably mounted on the frame, and the other'wheel

is mounted rotatably on the shaft.



the third wheel has a common tangent with the second wheel on the side
thereof *facing away fromthe first nentioned tangent the wire being
trai ned over the first wheel, according to the mentioned tanget to second
wheel and therefromaccording to the second tangent to the third ‘wheel

~and thereover. 2. Device as clained in claim1, wherein only one-of the
first apd third wheels is fixedly connected to a shaft rotatably nounted on
lhe frame, .and the other wheel is nounted rotatably on the shaft. 3.

Device as claimed in claim1, wherein a techonetér 1s coupl'ed to the shaft.
4, ~ Device as claimed in any one of clains 1 to ﬂunmw n]' nheels
'have the sane effective dianeter. 5. Device fol mmwll ||I ast the
tensile force in a winch wire or the |like, substanti*al Fy 'as ™Merfei fibefore -

descei bed with refernce to the acconpaT¥§ng dr awi ngs.

3. ' Device as claimed in claim 1, wherein a techometér
_-is_Coupled to the shaftf |

4. . Device as claimed in any one of claims 1 td 3,
wherein all wheels have the same effective diameter.

'5. Device for measdring at leasf the tensile force in a
winch ‘wire‘ or the like, substantially .as _heréinbefore

' .deSCeibéd with refernce to the accompanying_drawings.




