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! Field of the invention 5 The present invention relates to a crinping tool

/ which is used to crinp a crinping termnal. Description of tMﬂ"nﬁmmmmﬂmm
In an operation for crinping a crinmping termnal, there is of
crinping tool which is operated by hand or by 10 electricity. Al 6posuch
crinping tool is used not only to apply pressure directly to a crinping
term nal using a gear nmechanismor a |ink nmechani snbut also to apply
pressure through oil pressure . Now, description will be giv
structure exanple of an electrically-operated oil-pressure cmmmmmmmmw"r
with 15 reference to Fig. 9. This electrically-operated oil-pressure
crinping tool is of a type that, using a piston 2 which can be ndV&d
forwardly froma main body 1, ﬁffN@rﬁﬁéﬂre to a crinping term nal set
on a tool head portion 3. Specifically, a DC notor disposed in the interior
of the main body is rotated 20 to thereby drive an oil-pressure punp
t hrough a planetary gear reduction nmechanism the oil-pressure punp feeds

oil within an oil tank terercROUNPressme oywimcesy so that the piston 2
can be noved forwardly fromthe main body 1. In the present

el ectri ¢alelly- offertated nvelhtpoassurecri nping 25 tool, in case where a handle
portion 4 is gripped by hand and 1
5 The present invention relates to a crimping tool which

is used to crimp a crimping terminal.

Description of the prior art

In an operation for crimping a crimping terminal, there
is often used a crimping tool which is operated by hand or by
10 electricity. Also, such crimping tool is used not only to apply
pressure directly to a crimping terminal using a gear mechanism
oralinkmechanismbutalsotoapplypressure throughoil pressure.
Now, description will be given below of a structure example
of an electrically-operated oil-pressure crimping tool with
15 reference to Fig. 9. This electrically-operated oil-pressure
crimping tool is of a type that, using a piston 2 which can
be moved forwardly from a main body 1, applies pressure to a
crimping terminal set on a tool head portion 3. Specifically,
a DC motor disposed in the interior of the main body is rotated
20 to thereby drive an oil-pressure pump through a planetary gear
reduction mechanism, the oil-pressure pump feeds o0il within
an olil tank to an oil-pressure cylinder, so that the piston

2 can be moved forwardly from the main body 1.
In the present electrically-operatedoil-pressure crimping

25 tool, in case where a handle portion 4 is gripped by hand and



¢
'

f Vatrigger switch 5 is pressed with a finger, a drive current is
supplied froma battery pack 6 to the DC notor to thereby nove the piston 2
forwardly fromthe nain body 1. Al so, in case where an oil pressure renova
button 7 is pressed with 5 a finger, oil within the oil-pressure cylinder
is relieved to the oil tank side, so that the piston 2 is pulled back by a
spring. By the way, in the above-nentioned conventi onal

el ectrically-operated oil-pressure crinping tool, unless the 10 piston 2
presses the crinping termnnal with oil pressure of a given value or nore, a
normal crinping operation cannot be carried out . However, for exanple,
even in case where oil pressure of a sufficient value cannot be output due
to the end of the life of an oil pressure circuit of an oil-pressure punp
and 15 Lus it Pisshon? Presses ke Ghliplng gl nal quhll Bressyee of

| ess than a gi'ven val ue, when"the crinping termnal is observed after

conpl et ii@n s@fp i@ LAl RO RRekal QRck 6 D @hkf Deukbtbe ikudadct-Bal the
pressure of the piston 2 has been short and thus the normal crinping

oper at i e veoulnd noits v er beenwexgrcyt efom 26hdhakihSbbayt he canyent kanal

el ectrically-operated oil-pressure crinping tool, it Is inpossible to know
exact | y calzet hdreree suf fol entevalte odmerekshmettmas?’beenpobsaedediich t he
crinping operation or not. Due to this, even in case where the pressure is
shor? te thaceby cadswipbonr theé npirgpies sthee crdlipidey dperatiieved25ot here is
no way to confirmthe occurrence of such, poor crinpin?. 2 Al so, the
above- nEfe Gridd §RTObI B arse sitt afhrg BPhuFer not TenPylifdt hack by a
above-nentioned el ectrically-operated oil-pressure crinping tool but also
in a cri*®gimMy ‘tool which can be operated by hand or by other kinds of

oriving Povety 5 TRl L5y, NG Sil e gteenol, LTS Loyl p. oLl pressuie
el i m nati ng.the dnawbacks 14 found i.nsi.he _%9'1}41?%'9;0@% cri,apkag taal.

1
Accordingly, it is”an”object of the invention to provide a crinping tool
whi gt Neli @iy Cafk i S ayh Pr eSS En i V&€ miNa B GLENPHNY ppekalirencer the

nunber of tines of execution of crinping operations, whereby it is possible
not onl y tod viemd e lea@s idry mafret, her namyial crimping operation cannot be
carriedout. However, forexample, evenincasewhereoilpressure
of a sufficient value cannot be output due to the end of the
life of an o0il pressure circuit of an oil-pressure pump and
15 thus the piston 2 presses the crimping terminal with pressure
of less than a given value, when the crimping terminal is observed
after completion of the crimping operation, it is difficult
to judge that the pressure of the piston 2 has been short and
thus the normal crimping operation could not have been executed.
20 That is, in the conventional electrically-operatedoil-pressure
crimping tool, it is impossible to know exactly whether a
sufficient value of pressure has been obtained in the crimping
operation or not. Due to this, even in case where the pressure

is short to thereby cause poor crimping in the crimping operation,

25 there is no way to confirm the occurrence of such poor crimping.



15 poor crinping has occurred in a crinping operation or not but also to
judge whet her the pressure applied in the crinping operation has been
normal or not, thereby being able to confirmpositively the occurrence of
poor crinping in the crinping operation. 20 In attaining the above object,
according to the invention, there is provided a crinping tool, having a
crinping operation informati on detect unit for detecting information
concerning a crinping operation; a pressure judge unit for judging, in
accordance with the informati on detected by the crinping 25 operation

information detect unit, whether the pressure is normal 3 or abnormal ;¥
and, a notifying unit for notifying the judge result. An operator, who uses
the present crinping tool, is able to know easily whether the crinping

operation hai}lbseoen ﬁg@cg%ggeﬂﬂé%l&{e&rp?%ieﬁ!ss%ret %ﬁm‘lﬁ%rﬂ fedidh il SO

able to i mediat€ly st the crinping operation and take appropriate

measur esno Al sgn1in atd ai phag Lheabave rebhest , accondi g tp dhe-diention,
theca is provided a crinping tool having a crinping operation information
det ect uhil-p0EsaetecdiNgod Ay Of Bt i CONCETIM NY & iGiig IfY NG AP&IALdON; a

di splay unit for displaying 10 quantity information; and, a display control
unit forcalliom ogetheedi 5pl A¥ndnbk by ditdplrakitke @artditwidgfgawest.i on in
accordance with information detected by the crinping operation information
det ebt urhdt 1An Wpepadbienvhoeuseslihetpddzente clilrpiregstoelgrimpimef erri ng
to the quantity information display, is able to 15 judge easily whether the
cri npi ngt@pler ati on has been executed normally or not as well as whether the
mai nt enance of the present crinping tool is necessary or not. By the way, a
crinping tool according to the inventionis not limted to a crinping tool

whi ch can obtain the pres%%éﬁg%§¥F§Frfﬁgt%%ﬁﬂ$%|c driving power of an

electric notor but it may i Tpi Ng can obtain the pressure
thereof by ha]'gkﬁe Jﬁl%é)enﬂ N8 Gl T ’}Q'u%sooit aCCOlH NG P LNe dMgdn, oil
pressure may be used or may not i1 n order to obtain the pressure thereof. 25
4 10 found in the conventional crimping tool. Accordingly, it is
an object of the invention to provide a crimping tool which
not only can display pressure given in a crimping operation
or the number of times of execution of crimping operations,
whereby it is possible not only to judge easily whether any
15 poor crimping has occurred in a crimping operation or not but
also to judge whether the pressure applied in the crimping
operation has been normal or not, thereby being able to confirm
positively the occurrence of poor crimping in the crimping
operation.
20 In attaining the above object, according to the invention,
there is provided a crimping tool, having a crimping operation
information detect unit for detecting information concerning
a crimping operation; a pressure judge unit for judging, in
accordance with the information detected by the crimping

25 operationinformation detect unit, whether the pressure isnormal



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows an enbodi nent of a crinping
tool according to the invention; specifically, Fig. 1 is a block diagram of
a circuit which detects the oil pressure of an oil-pressure 5 cylinder and
di spl ays the thus detected oil pressure on an LED display device; Fig. 2
shows an enbodi nment of a crinping tool according to the invention;
specifically, Fig. 2 is a plan view of an electrically-operated

oi |l -pressure crinping tool, showing the 10 LED di splay device disposed in a
mai n body thereof; Fig. 3_shows an embodi ment of a crinping tool according
to the invention; specifically, Fig. 3 is a block diagramof a circuit

whi ch detects the drive current of a DC notor and di spl ays the detected
drive current on an LED display device; 15 Fig. 4 shows an enbodi nent of a

cri i ngot 9806001 g, Lo e a1 0 SRRel 60l Lite (Elge A1y bl ock

di agram 0 circuit usin di splay devic an splay bar

graphs; Fig.ope SHOYS, 8 EMDOM Bl (Of o ferCF | EPIMGI AP0t o SLLOf 4li i) 20:4 0 the

invention; specifically, Fig. 5 1s a block diagramof a circuit which
counts theoRuaher 1 pf whé PBSr Of h@XE£ithh Dilg Obp &1 4 EPHMTh HPEB @1k Odtse AN i Spl ays

the count results on an LED display device; Fig. 6 shows an enbodi nent of a
crinpi ngnéowodl Agear dbhg 25ldi®, tthe opweatoon;s specidbdlcakbyimfediatheliys a
bl ock di agram of
5 stop the crimping operation and take appropriate measures.
Also, in attaining the above object, according to the
invention, there is provided a crimping tool having a crimping
operation information detect unit for detecting information
concerning a crimping operation; a display unit for displaying
10 quantity information; and, a display control unit for allowing
thedisplayunit todisplay the quantityinformationinaccordance
with information detected by the crimping operation information
detect unit. An operator, who uses the present crimping tool,
by referring to the quantity information display, is able to
15 judge easily whether the crimping operation has been executed
normally or not as well as whether the maintenance of the present
crimping tool is necessary or not.
By the way, a crimping tocl according to the invention
is not limited to a crimping tool which can obtain the pressure
20 thereof from the driving power of an electric motor but it may
be a crimping tool which can obtain the pressure thereof by
hand. Also, in a crimping tool according to the invention,
oil pressuremay be used or may not in order to obtain the pressure

thereof.

25



5 a circuit which, when the oil pressure of the oil-pressure cylinder in
the crinping operation increases up to a sufficiently high value, turns on
an LED;, Fig. 7 shows an enbodi nent of a crinping tool according 5 to the
invention; specifically, Fig. 7 is a block diagramof a circuit which, when
the drive current of the DC notor increases up to a sufficiently high

val ue, sounds a buzzer; Fig. 8 shows an enbodi nent of a crinping tool
according to the invention; specifically, Fig, 8 is a block diagramof 10 a
circuit which, when the oil pressure of the oil-pressure cylinder in the
crinping operation increases up to a sufficiently high value, turns on an
LED and al so di splays the maxi num val ue of the present oil pressure; and,
Fig. 9 is a side view of the whole structure of a conventional 15

el ectrical |l y- oper at ed gQirlk+PpH ¢ HNTBEFNG 08k aPREA LED DESCRI PTI ON OF
THE PREFERRED ENBODINENTgFlnﬁgggg?ngggnPEe anve 0 jeét, according to the

invention, therg is JHavd ded @nsddmRiNg 400 havihith @ <341l b RR8IAL 1 on 20
information detect unit for detecting information concerning a crinping

operati ofy @ndrassaei dudaeoddii ti dOr  Udding,1 i1k aC eI SANGE ad tdn tdre

information detected by the crinping operation information detect unit,

whet her 4 heipcessuwkick detmaksothabndinplresande ahatn fod Ing neddudeor

notifying the judge result. 25 An operator, who uses the present crinping

tool 5 i scyblmedd¢p ad displays the thus detected oil pressure on an LED
display device;

Fig. 2 shows an embodiment of a crimping tool according
to the invention; specifically, Fig. 2 is a plan view of an
electrically-operated oil-pressure crimping tool, showing the

10 LED display device disposed in a main body thereof;

Fig. 3 shows an embodiment of a crimping tool according
to the invention; specifically, Fig. 3 is a block diagram of
a circuit which detects the drive current of a DC motor and
displays the detected drive current on an LED display device;

15 Fig. 4 shows an embodiment of a crimping tool according
to the invention; specifically, Fig. 4 is a block diagram of
a circuit using an LED display device which can display bar
graphs;

Fig. 5 shows an embodiment of a crimping tool according

20 to the invention; specifically, Fig. 5 is a block diagram of
acircuit which counts the number of times of executionof crimping
operations and displays the count results on an LED display
device;

Fig. 6 shows an embodiment of a crimping tool according

25 to the invention; specifically, Fig. 6 is a block diagram of



know easily whether the crinping operation has been executed normally or
not. Also, the operator is also able to imedi ately stop the crinping
operation and take appropriate nmeasures. By the way, a crinping tool
according to the invention 5is not limted to a crinping tool which can
obtain pressure fromthe driving power of an electric notor but it may be a
crinping tool which can obtain pressure by hand. Also, in a crinping tool
according to the invention, oil,pressure may be used or nay not in order to
obtain the pressure thereqf. 10 In a crinping tool according to the
invention, as the crinping operation information detect unit, there can be
used a pressure sensor for detecting pressure or an operation detector for
detecting the execution of a crinping operation. Al so, in an
el ectri C%!Aiyfaﬂe{éﬁE?wah efe? 699@::\9’958%%% &?QSEgt—ﬁ?eQE&?éHgﬁi%eQr I ving
an electric nmotor, although a pressure sensor nmay be used, thére can al so
be used apcuhkeRtifAgt gt BpetotidRt £LEIOGsEDE @iy %‘ﬁrﬁf%%tie%ftltyhﬁigheCt ric
not or used when executing the crinping operation. A DC notor provides an
al nost | kRAgalk,r ehathisorshiap between the drive current and 20 out put torque
thereof; and, in nost of other types of electric notors as well, the drive
current and o@tput 7t ehgue therebbddmentubdalal v rielpahed tobhernetordingn case
where the maxi mum val ue of the drive current is known, the naxi num pressure
appl i 2d tto tthe dmivepitignoperatiidd cednd ybe Folgt.ai’ned ly barakodyagmdmn asi ng 25
the pressure judge unit, it can be judged whether the crinping 7
oper at i 0@ fhsChEeheEouYREN fdrEriyesturmnt afsdie PR relser Whereéashe
current detector is ysed, there is elimnated the need to di spose a
pressur e YWetSor S HTREIGH LT &l dadyrirnderrdid2 Phér&fére, sinply by
nmodi fyi ng an %Lect%ic %kgcuit,g%hg.% i@ve%tgo%rc%n.be Enggrced %gshly. By
t he way, an eleégricaﬁpy-gpgpaf © Plﬁﬁinﬁ t Gol“Tal&ardi 8 o th8*Phvénti on
is not ligted 40 R LAY, Waichgiiiaghly anplias pr BSBHbE ! 8i%§?aﬁr bEPi ng
term nal using the drive power of an électric notor, but it y also be a
t ool 1ovhi gh- 2Pl i ©§h PERS Stk tHE: $ 01 bhesstkaRIMEhd 81 MLpabsthroughiahbr
pressure using the drive power of an electric notor. However, of
el ectri cdhl yheperanedner bppragibnolscrass et egp rical Isy-faperiathed yohk ghr essure
crinping tool, which uses an electric notor to drive an oil-pressure
cyl i nder vied uehertalyys16ngenetBPeapd esbar edisp ey appie edxiimua veilmgi A
operation, not

the present o0il pressure; and,

Fig. 9isasideviewof the whole structure of a conventional

15 electrically-operated oil~pressure crimping tool.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In attaining the above object, according to the invention,
there is provided a crimping tool having a crimping operation
20 information detect unit for detecting information concerning
a crimping operation; a pressure judge unit for Jjudging, in
accordance with the information detected by the crimping
operation information detect unit, whether the pressure isnormal
or abnormal; and, anotifyingunit for notifying the judge result.

25 An operator, who uses the present crimping tool, is able to



only is sinple in structure but also, even in case where various unit
according to the invention are incorporated therein, can be nmade conpact.
That is, preferably, there may be used such el ectrically-operated

oi |l -pressure crinping tool. 20 Also, as the electric notor, preferably,
there may be used a DC notor. The reason for this is as follows: that is,
since the DC notor has an al nost linear relationship between the drive
current and out put torque thereof, circuits are easy to design and thus the
DC notor is easy to contral, and also a battery 25 can be used as the power
supply of the DC notor, which not only 8 .~ allows an operator to carry
the crinping tool with himor her but also permts the crinping tool to be
used regardl ess of an operation place. These crinping operation information

detect ugh &y, NBYs Py SuhiSete | NASPEOLENL ] Yy 0fp &BY: 116 USEd ddbLanifatdon; for

exanpl e, a pressure sensor and an operation detector may be conbi ned

t oget herpo ffial By oGUAGENt ARILCHAE Shdh Ao PRGN at kot estakmdraa the wonbi ned
together. . In case where a pressure sensor is used as the crinping 10

oper at i ot opf Off érad + Do Thed esb e Phet , addec b SplEyrgonta10d medduray. be
structured such that it allows the maxi mum pressure val ue detected by the
present pressiy etlsensay, dar cmgmphegcrtionpi rgcopeiam o ttheel miegpliayped. | n
case where a current detector is used as the crinping operation information
det eét nefbeet 1BmihedditsphRagréaning toeilt Weayhbeant riiairePfE ehat it
al l ows the maxi mum current val ue detected by the present current detector
during ofeCRr Fhpi AGL BpRE aPPBRTt 8ThaRdRSFCAYEE. MRILES, bt dds@avhée an
operation detector i sed as the crinping operation i nfarmati.on detect
morber, CHEWH Kp 550 EORETOF GAT t ORRg BeP 26" ST tic Ur B uck- kTt A1 ot onl y
counts the. n r. of, ti f ecytion _of ctinpi o] i tected by
t he presgﬁ.m%£$§p %é%tﬁﬁ é%éi?‘ ﬁfo%éetEBQESE%FHngg%tgf%g%%P%?E%fés%d. The
di splay Wdd,omwhed #Se Used L9 i 8Pl Qyr 4 he guantidysd M armtd pon, displays a

nunerical value or  a quantity through 25 a display state including three or
mor @ ocondi ti onsa cHidpdngH @Y. according to the invention, as the crimping
operation information detect unit, there can be used a pressure
sensor for detecting pressure or an operation detector for

detecting the execution of a crimping operation.

Also, in an electrically-operated crimping tocol which
15 generates pressure by driving an electric motor, although a
pressure sensor may be used, there can also be used a current
detector for detecting the drive current of the electric motor
used when executing the crimping operation. A DC motor provides
an almost linear relationship between the drive current and
20 output torque thereof; and, in most of other types of electric
motors as well, the drive current and output torque thereof
are mutually related. Therefore, in case where the maximum
value of the drive current is known, the maximum pressure applied

to the crimping operation can be obtained by analogy and, using

25 the pressure judge unit, it can be judged whether the crimping



9 wof nunerical values is executed, for exanple, by displaying single
figures or nore according to the decinmal display system and, such
nunerical val ue display has an advantage that the pressure val ue of oi
pressure and the nunmber of tinmes of execution 5 of operations can be
clearly showmn to the operator. As a display device for displaying figures
according to the decinmal display systemin this manner, for exanple, there
can be used an LED (Light Emtting D ode) display device or a

| iquid.crystal display device which uses a 7-segnent display or a dot
matri x di splay. 10 The display of quantities is executed by displaying tHe
quantities of the nunerical value information through graphical
representation; and, such quantity display has an advantage that the
pressureyataie; of pIL PLERSULEARA! B AUTRET 9 HTes a9l exqquid an of
operations can be shown to the operator rn an 15

i ntui ti vely-easyst eaRdRE ShaRd IBANSE. uERH, ©XBERLE 1 When fihe vuymerjcal

val ues such as the pressure values of the oil pressure are displayed, the
oper at orpdats tr Nav @ poRevh egges abpdits & o aRgeh 8f o 1 Nep oL SRt e R1ASSIHS Val ues
. However, in case where the pressure values are displayed by the quantity
di spl ay sys}t ethe o 0peratmsl Y ¢abdutigendyard i dtire faiamyirngpaihd ndexes
whet her the pressure values are nornal or not. As a display device for

di spbPayi hgvériel quardn thesert forowgh gpsphi.cal representation, for exanple,
there can be used an LED display device or a liquid crystal display device
whi ch, by enlB¥ ghagagr aretiies by ¢3 ghfeeP e P51 e iR EN G tee Lramrpasiiviei ch are
continuous with one another, di spl ays the quantities in bar graphs or

10
in circl §PgphRveRst oRy 18 TREddmete it e Bl B9O biha ot et EL X dRSFIIEF. Al so,
the bar graphs_ or_circle graphs can alsg be.disg%axgd.sta elessly in an -
anal og et 1 or° e%pa?rrﬁllgfnp&?gr g?éﬁlﬁa a" Byl Pnddf ot 8° & SIE5 By %8 proper
angle. FUriher; & pakead ol tie apoye. ealar aelmnt yoL,r ediet 1 on ol e ranges,
[ e di sp

t he quan ies can al $o I ayed through varying ades “or colors. The

di spbay thidhd A iHSRlAYIRG1HRE %@eh?hi §511 PELygese , PINtafe WHiGR prints
the quantities on paper to thereby puf 10 themon record.” I n case where a

pressur eoSeNSoFf i an Usiesh@asi d estodd npi ng operation information detect unit,
the pressure to be applied in a crinping operation is detected by the
pressure sensBweartk t he frresd ey ved Uiey of pe et g essdmping displayednby t he
display 15 unit. This allows the operator to judge easily whether a

suf fi ci ehteSa e by prssired Halsl 1eess Bpd i €d Wt th& Qi npidg hopéest | on or
not. In case where a current detector .is used oper ati on

a 4 S as thg,crinpin
i nf or mat3HIF T FEEHE TRFPE PR TS @k Gt teRE ©6F A S DeY 282HB T or° iTh e °&%i npi ng
operlgti o) A ad@éeggttesdﬁ@ B{}ﬁ ol t. t.ector Iaﬂ%] t{be i Val of the
drive cu(?er e%t 1S |e_sp aye_e y E|[rjha[e,\p%(}llsep aly_ uanict. |ln eo{%)eg%ggr%t (#ethas an
al most |d.ean o @L&%LQqsfhls@rﬁ%tcyﬁ@@nbﬁ@%lérol,vgvgﬂrf@% sRNEh OHL Rty itRrsque
thereof, in case ere the nEX|nyn1vaIue pf phe drive current is known, the
maxi mum@bi ©idc qureEsiy e capplel edveAtiBe &f& Mhder P Bdd Ahaadibe deund, 11
be made compact. That is, preferably, there may be used such
electrically-operated oil-pressure crimping tool.
20 Also, as the electric motor, preferably, there may be used
a DC motor. The reason for this is as follows: that is, since
the DC motor has an almost linear relationship between the drive
current and output torgue thereof, circuits are easy to design

and thus the DC motor is easy to control, and also a battery

25 can be used as the power supply of the DC motor, which not only



whi ch nmakes it possible to judge easily whether the crinping has been
executed with a sufficient value of pressure or not. Al so, because there is
elimnated the need for provision of a sensor in the interior of an oi
pressure cylinder, only by 5 nodifying an electric circuit, the invention
can be enforced sinply. By the way, the display control unit can al so be
structured such that, instead of allow ng the nmaxi num value of the drive
current to be displayed as it is,, it allows the display unit to display

t he maxi num val ue of the drive current 10 in the formof a nunerical val ue
converted into oil pressure. In case where an operation detector is used”as
the crinping operation information detect unit, the execution of individual
crinping operations is detected and the count results of the nunber of

ti mes of t] i i spl.aye i upit. 15.Th S this, it
IS possi%?g$§%ré?Rﬁhéﬁg%%fégyfgngﬁh%ﬁ%ng%gg%ﬁég 30%%0%§Egn§?$i%%qéaﬁ occur
in the cgy opl o} ELQn e he .l i ofi 4t | pI lod f or
the 117 e 6r thehBad bort ron of TRe ool and alsa qt 1 & boes bl & Tor the
oper at or o OckOPN Whethescthe crinping tool itself or the parts of the 20
tool must be replaced or not. Also, according to the invention, there is
provi ded a criigsdgtondihavéper £ idmpi Ngr opesratdmadetd o nadi omadetect unit
for detecting information concerning a crinping operation; pressure judge
uni t 5 orusedgimippendocordanceaw bé dded iimf oomitinen 125 ; dédbecdxadudide t he
crinping operation information detect unit 12 a whether the pressure is
normal of BbABEWEE; SAREornendf winn@periat ifoar dedtadpimgnahe g ueyreimed esul t .
According to the present invention, a user, who uses the present crinping
tool, is %9?60%6'ﬁﬁﬁkﬁoﬁﬁé§§PFydﬁh%Fﬁ%FE?H%EE#PRﬁFﬁélGEe?%F?6E°ﬁd§Ubeen

executeng nornaIIX or not. Further, in case where it is found that the -
cri mpi ng® OpEYER T BR™ haRIBERAT execut ed abnormal Iy, the user is

In case where a pressure sensor is used as the crimping

10 operation information detect member, the display control unit

may be structured such that it allows the maximum pressure value

detected by the present pressure sensor during one crimping

operation to be displayed. In case where a current detector

is used as the crimping operation information detect member,

15 the display control unit may be structured such that it allows

themaximumcurrent value detectedby the present current detector

during one crimping operation to be displayed. Also, in case

where an operation detector is used as the crimping operation

information detect member, the display control unit may be

20 structured such that it not only counts the number of times

of execution of crimping operations detected by the present
detector but also allows the count result to be displayed.

The display unit, which is used to display the quantity

information, displays a numerical value or a quantity through

25 adisplay state including three or more conditions. The display



allowed to inmmedi ately stop the operation and take appropriate neasures.
Further, in case where the crinping tool of the invention 10 conprises not
only the above-nentioned crinping operation information detect unit,
pressure judge unit and notifying unit but also display unit for displaying
quantity information and display control unit for allow ng the display unit
to display the quantity information. Therefore, a user, who uses the
present 15 crinping tool, is allowed to judge easily by referring to the
thus di splayed quantity information whether the crinping operation has been
executed normally or not. And, these crinping operation information detect
unit may be used independently or nmay be used in conbination; for exanple,
20 a pressure sensor and an operation detector may be conbi ned together,

: de, d | d b nbi ned . h
A S0 acPortiiie 15k nE BT hof RoSEBORCET ¢ hari ROBNELEn, CPhd RUESdrd sensor

can al sq fae,1seq 0 ccoubiald gRMLEBALNE, 35, LULLERL dELECt AT o ase wher e

t he pressure sensor and current are use ination, the

val ue dgﬁqb%g,tt &y M}E?expfczéf%glégr‘é?é?ﬁ%g ?ﬁ%cggp%%qﬁw\?gg thg cvakye

det ecte e current detector and etecte [ues can be

correct gfhe MU W ABKES £idi 1PPSEE Bl Be bR dl tHAIBuLDEr RIfOSISM £0 Wil RSN
accuracy. 5 By the way, according to the invention, the crinping tool is
not bi mdfedptpaaibnelcaf bancedecly shalvhyropaeadedrdtype. t hata tdieppagssure
t hereof can be obtained through the drive force of an electric notor. For
exanpl e derheecfiorpihgrl epingali glses be@rddaly 6b Bhe yrecinmlt dilkselpyessure
t hereof can be obtained 10 by hand. Also, the pressure nmay be obtained

t hr ough soidteyr dgs irhe omarete 1 hriguy e dae 1ei/| thedss eg bas usied éni dpiPng
operation information detect unit_for detectin%:intornation concer ni ng
pressur e(Ldﬁﬂ“'i %1F51%gaqohiﬁ)n%1splay device or a’liquid.crystal display

device which uses a 7-segment display or a dot matrix display.
10 The display of quantities is executed by displaying the
quantities of the numerical value information through graphical
representation; and, such quantity display has an advantage
that the pressure value of 0il pressure and the number of times
of execution of operations can be shown to the operator in an
15 intuitively-easy~to-understand manner. For example, when the
numerical values such as the pressure values of the oil pressure
are displayed, the operator must have knowledge about the range
of thenormal pressurevalues. However, incasewherethepressure
values are displayed by the quantity display system, the operator
20 can judde by intuition from proper indexes whether the pressure
values are normal or not. As a display device for displaying
the quantities through graphical representation, for example,
there can be used an LED display device or a liquid crystal
display device which, by enlarging or reducing lighted or

25 transmitted ranges which are continuous with one another,

10



operation, there can be used a pressure sensor for detecting 15 the
pressure in the crinping operation; and, in the case of an

el ectrically-operated crinping tool, there can be used a current detector
for detecting the drive current of an electric notor. Al so, the pressure
judge unit is unit which, in accordance 20 wth a pressure val ue detected
by the pressure sensor or a drive current value detected by the current
detector, judges whether the pressure is normal or abnornmal. For exanple,
the pressure judge unit may be conposed of a comparison circuit capabl e of
setting a given voltage value or a given current value serving 25 as a *
standard for judgnent, and a record circuit for recording 14 t he nornal
or abnormal state of the pressure. Further, the notifying unit is unit

whi ch noy [ies,2 alsegauawewéggstggﬁpéfgﬁ oL LA NG foaL, gl Lhe dudgren:

results t t's or soun e, In case re't essure

S s f0U£‘d7aQQﬁ1‘hQHE agephED %yabléotturn&ecqfl% dlrs;ﬁathz%fls@y {3 sounded.

Due to this e user using the present crinping tool is allowed to know

i mredi at@fﬂpl’i\@e@)f‘e&lfbﬁeC(ﬁfé%élgc@rpeéﬁééOr5'e'(§1é}9péi{&i g BYsdhe May, the
notifying unit has only to notify at |east one of the normal and abnornal

j udgnent ax esid 16y mb@nAGGOFdi Ngkdntb 1die bef kBPRBIny 0Pl cyafi ddee orventisn, since
the pressure detected by the crinping operation information detect unit is
j udged byy taeppoess arey jaudg@uunhty, i tnksepdssi btlee tabkvevenhetJrerertthe
crinping operation has been carried out normally or not . Such judgnent
resul t cem desiurdtlidn ed thmearaeesl ytiis quanthd igsesansilng Phed prdsermd
crinping tool; and, at the same tine, in the case of an
electrlc%?¥9u%%eV%¥%Hn%l?h%ﬁ%%§ﬂ?ec%¥?%%1ng tool, there may be di sposed

t which ti f d ab | hut ff th
current and ofT° pr bR bt T F B Tkt Tina i "%p%‘%%?*{%rﬁ%%ﬁlrﬁ%fﬁerc. bl'y
st opped | ;g@%&@éflvyhl&%) s %nesrtet ¢ | ﬁ‘l%‘?i@ cesyl Lspof Lhecpressyre,my be

put on re I'n ca &re s |s ose ring the
recand to,annBRagenspy . departnent, thereby belng able to add such recording
function to the crinping tool. Thanks to this, the parts of the crinping

tool, which has @aposshdid |i}©ﬁs§1ﬁﬁ@gse?r5scp@(1|[§ Yu£dd e dsh & adr g 16} | ect ed
before the present crinping 15
operation information detect unit, the pressure to be applied
in a crimping operation is detected by the pressure sensor and
the maximum value of the pressure is displayed by the display
15 unit. This allows the operator to Jjudge easily whether a
sufficient value of pressure has been applied by the crimping
operation or not.
In case where a current detector is used as the crimping
operation information detect unit, the drive current of a DC
20 motor in a crimping operation is detected by the current detector
and the maximum value of the drive current is displayed by the
displayunit. SincetheDCmotorhasanalmostlinearrelationship
between the drive current and output torque thereof, in case

where the maximum value of the drive current is known, the maximum

25 o0il pressure applied in the crimping operation can be found,

11



.. tool is delivered. Now, description will be given below of the preferred
enbodi nents of a crinping tool according to the invention with reference to
t he acconpanying drawings. 5 Figs . 1 to 5 show an enbodi nent of a crinping
tool according to the invention. Specifically, Fig. 1 is a block diagram of
a circuit which detects the oil pressure of an oil-pressure cylinder and

di splays the thus detected oil pressure on an LED display device; Fig. 2 is
a plan view of an electrically-operated 10 oil -pressure crinping tool,
showi ng the LED di splay device disposed in a main body thereof; Fig. 3is a
bl ock diagramof a circuit which detects the drive current of a DC notor ™
and di splays the detected drive current on an LED display device; Fig. 4 is
a block diagramof a circuit using an LED di splay 15 device which can

di spl ay pf - 9rphss ?‘E‘_%oﬂﬂoles Eéuﬂ@égcgagifﬁrmge@ ald Cc’:kllthHgCh

counts the nunber of tines of exec on of crinping operations and displ ays

the coumiad esddd sexitaied - BERt spkay rdevieae. vEUGENSE, pH gSurd 40 Htal so show
t he above enbodi nent of 20 a crinping tool according to the invention.

Speci ficallay, Meradsd stieedd aick doiiagimemead theided tfahigdyviiem tdfe oi l
pressure of the oil-pressure cylinder in the crinping operation increases
up to a suddnientd ythe ghbealive, ofuensooh anet&Elre Ryl ivdes, aowlwdky di agram
of a circuit which, when the drive current of 25 the DC notor increases up
to adSsuffeod}eninyg & ghl el vks Sotddist 16the Intrivdan <an bFignf@desl a bl ock
diagram of a circuit which, when the oil pressure of the oil-pressure

cyl i nderSiPthe cB¥npitfy Bper athen ARl ds EOTRF Ao WU £RR| édPy Bf gh

value. tyrns.onan 5ER.ad.p! sondbepkays Le M ALuS Ol IS B esen
of the drive current to be displayed as it is, it allows the .
display unit to display the maximum value of the drive current
10 in the form of a numerical value converted into 0il pressure.

In case where an operation detector is used as the crimping
operation information detect unit, the execution of individual
crimping operations is detected and the count results of the
number of times of detection is displayed by the display unit.

15 Thanks to this, it is possible for the operator to confirm
whether a poor condition can occur in the crimping operation
due to the life of the crimping tool itself or the life of the
head portion of the tool; and also, it is possible for the operator
to know whether the crimping tool itself or the parts of the

20 tool must be replaced or not.

Also, according to the invention, there is provided a
crimping tool having crimping operating information detect unit
for detecting information concerning a crimping operation;
pressure judge unit for judging inaccordancewith the information

25 detected by the crimping operation information detect unit

12



By the way, in the present enbodi ment, the conposing parts thereof having
simlar functions to those of the conventional crinping tool shown in Fig.
9 are given the sanme designations. In the present enbodi nent, description
will be given below 10 of an electrically-operated oil-pressure crinping
tool which is simlar to the conventional crinping tool shown in Fig. 9. In
an electrically-operated oil-pressure crinping tool according to the
present enbodi nent, as shown in Fig. 2, on the upper surface of a main body
1 thereof, there are dispgosed 15 an LED display device 8 and a displ ay
button 9. The LED display device 8 is a display device which displays

si x-figure nunbers through the 7-segnent display of an LED. And, the

di splay button 9 is a switch which switches the on/off of the display by
the LED gisphay devbeesBy 20 MitndNotheRlasent Jelechoteallygqpatat ed

oi |l -pressure crinping tool, as shown in Fig. 1, a pressure senSor 11 is
nount ed ﬂﬁraﬁo@if%PﬁésﬁwéeanbhéﬂﬁrréQuY%H(”AdébﬂHﬁmws@ﬁ ik the. dditerior of
the main body 1. The pressure sensor 11 is a sensor which detects the oi
pressur einfeh boh NtaCi s OF , @h ot h€e OitlheDs £554H € c2DmpY hightles1 1@ sfOr1 pFassi ng
agai nst a piston 2. The pressure value 17 of the oil pressure detected
by the ptessigveeaendgrwidthesr tthansmipédgtap ar peadkn healsdbeencandcudlized Thi s
peak hold circuit 12 is a circuit which holds the maxi mum val ue of the oi
pressur engdemnaeti pdobynathe greddiere denseselwhand, ibyisebennd nghat vidiaie 5
held in the start time of a crinping operation, at the tinme of the end of

t he pres@ht™@}LHpPRgL dpePat tdnh, e apf eCite ¢ dRINUer t by outpuitu ¥ dte axi mum

val ue of e oil_pressure ohtained during the present crinping operation.
The et 0t e OFTEAL SORIL YoP BEETEE GIHAATE IS ERE PBAK VIR IRAR ¢ 5 i s
transmt gQSE? &0 a display driver 13. This display driver 13 is a circuit
whi ch al T'ow&"f A2’ LED di splay device 8 to display the naxi mumval ue of the

oi | pressure ﬁ#ﬁ%rpyir{ Qg.isgeﬁkebgl thiéﬁqéheix%gg tld1t Be ferm of.fd gyres

according to the decim play system T tect value to be output by

t he 1pr essshSr S8850mokl d®1 7 S taR amebed-mégnadn i eh 1ind 1RGN NBbd yaCispposed of
a voltage value. And, the peak hold circuit 12, using an operational

anpl i fi etn aotmat condatert, uaan, her conidgyuedeasn an aamvahogiciytagidniwhi ch
out puts the maxi num val ue of the voltage value. Al so, the display driver 13
i s abl e potqubse iFesnlwy prddedormabtisplay209vakaet anyd tohermitidre andegnment
di spl ays of the respective_ftgures _ , , ,
display control unit for allowing the display unit to display
the quantityinformation. Therefore, auser, whouses thepresent
15 crimping tool, is allowed to judge easily by referring to the
thus displayed quantity information whether the crimping
operation has been executed normally or not.
And, these crimping operation information detect unit may
be used independently or may be used in combination; for example,
20 a pressure sensor and an operation detector may be combined
together, or, a current detector and an operation detector may
be combined together.
Also, according to the crimping tcol of the invention,

the pressure sensor can also be used in combination with the

25 current detector. 1In case where the pressure sensor and current
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nunbers of the LED display device 8 to thereby display themas figures
according to the decimal display system However, according to the present
enbodi ment, the peak hold circuit 12 and display driver 13 are respectively
conposed 25 of a m croconputer nmounted on the back surface of a substrate
18 on which the LED display device 8 is disposed. Therefore, the detect
val ue of the oil pressure output by the pressure sensor 11 is input to the
anal og input termnal of this mcroconputer, where it is A-D converted and
is thereby processed as a _digital 5 signal. Also, the peak hold circuit and
di splay driver 13 are respectively conposed of the program of the v
m croconputer. That is, in the- case of the peak hold circuit 12, in the
start tinme of a crinping operation, the initial value of. the oil pressure

: ; : b N and. | ing. 10 th
IS set i/%taecgdovreﬁ]fee%%é@ | & E&%.@Hgtf&ﬁﬁ £ 700y 44 e AR 320N 'Jg?zgﬁxjei St €

det ect ue of e ol pressure 1nput fromthe pressure sens

conpar e, \M ddh I einictd 8hnVek UsoSirdd Wil 9h¥ePa $LOr 9L AF &@ 13NEheon! Y
when the detect value is larger than the initial value, the initial val ue

is repl aced oMt BetBetBreseattidnl et Jai &esedRial@ csUeBnredlReemRAeq,
processi ngs are repeated, 15 thereby being able to hold the maxi num val ue

of the oailidqif RsRuEe topbakneleditr §j 10gt M epp eSSl r € fWingh MPr & RRIcAirHa@y .af t er
conpl etion of the present crinping operation. In the display driver 13, for
exanpl e, in tBhetbaseapf acdyndimg th $phaynventeach dhspt@ynpirscawolt he
value set in the given storage area is read out and 20 is converted into
dat a forisanpiségmeneddiep dipcland an/of ¢t ypmal by avre saipitvrd Ibpagut put to

the respective segnments of the respective figﬁéps of the LED display device
8, ther e\ BESHE B M Rispiody 9 Gtes acc dhdiong™ &henérdes el i spl ay

system Acoording Lo the, gbovesstiyctuned electrically-opeyated 25
oi | -pressure &ritmping T8oPT i n Casé dikere the %per%%o¥ %&%ssé?’f
be a tool of a type that the pressure thereof can be obtained
10 by hand. Also, the pressure may be obtained through oil pressure
or not through the o0il pressure.

As the crimping operation information detect unit for
detecting information concerning pressure applied in a crimping
operation, there can be used a pressure sensor for detecting

15 the pressure in the crimping operation; and, in the case of
an electrically-operated crimping tool, there can be used a
current detector for detecting the drive current of an electric
motor.

Also, the pressure judge unit is unit which, in accordance

20 with a pressure value detected by the pressure sensor or a drive
current value detected by the current detector, judges whether
the pressure is normal or abnormal. For example, the pressure
judge unit may be composed of a comparison circuit capable of

setting a given voltage value or a given current value serving

25 as a standard for judgment, and a record circuit for recording
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down the display button 9 to turn on the LED display device 8, whenever a
crinping operation is conpleted, the maxi num val ue of the oil pressure in
the present crinping operation can be di splayed by the LED display device
8. Therefore, by confirm ng 5 whether the present maxi num val ue exceeds a
gi ven value and thus the oil pressure has been sufficient for the crinping
or not, the operator is able to judge whether the crinping operation has
been perfornmed normally or not. By the way, in the above-nentioned

enbodi nent, in the case 10 of the crinping operation information detect
unit, description has been given of a structure using the pressure sensor
11 disposed in the interior of the oil-pressure cylinder 10. However, this
is not limtative but, for exanple, provided that it is capable of

det ecti t he pressure .of the piston t he pressure sensor 15 11 may al so
be di sposed na(fﬁéa$ Qprosa}kfr%oornmagln stth‘—"eteoicizf Pres&ie S %uit, or the pressure
sensor 11 ma |.Sp d - iLfi.qn. [y .q._d t. directly
t he pressure%%$9¥%%§p?§?o%§%%ﬁ%fgifﬁggpé ommPFﬁh?f§%ﬂg%gfagsdgﬁggméurrent
of a DCymd ofis&d dre dpsposee LRihPENENEEELOr o@f thhe JRighhdy L ymy be
detected by a current detector 15 and the present détect value may be used
i nst ead Wfrdudyh degRes oraddiendd . t e rphaagilre, SARSAR WHer StRe@Hdigude not or
14 provides an alnost |inear relationship between the drive current and
out pat tior qieariderenfrmdly, det €D ng y2byt herdedvencor reniyzidr inaypasi ble to
know t he out put torque 20 of the DC notor 14, that is, the oil pressure
to be apphiretedo Dhe boltlpressieeueytinglery Ihebpranenit| c pimssuy e€qoinp. | n
the case of the structure shown in Fig. 3, the maxi num value of the drive
current s Helavasy toh&nprak™aerdatrtfurhetReaneh s S5IRR IS HREd adi dthe LED
di spl ay device 8 through the display driver In this case, the nuneritc

13. .
val ue rept 398 i A PRE- by nbht vif¥e b etﬁStHEV%EgCHPﬁén aGaR d¥s & De

di spl ayed .after i% i S, converted into nu ic _val.ue representi t he
naxinunfvgﬁﬁg 5 %g%f¥mb§£§§5?%9r ﬁ§€3§ea% gFgw#h%u%%r?%ﬁfxﬁ%ggffor 10 15

I's yged in t*ﬂcﬁ:&@&l@?@r,t&%h@”{;‘ﬁﬁlﬁfﬁ& £891 bg reki ri%tvlee%tti%%,”%%qlcfeor use

of the pressure sensor 11 which is expensive and troubl esone to handl e, but
al so t heitee Care Heu v ol ded-td8 Peedntokrt PR ngn@ddeakeri dnori nsadnaid oand

fixing the pressure sensor 11 to the interior of the oil-pressure cylinder
10. 15 TWdmtedtsunsitnps yj udgenbbivf yhagricheueleettdge wituiit, 1 6 Ipedsivdrt | on can
be enforced at a low cost. Al so, in the above enbodi nent, description has
been gi Vien know whether the crimping operation has been carried out
normallyornot. Suchjudgmentresultcanbenotifiedimmediately
15 to the user using the present crimping tool; and, at the same
time, in the case of an electrically-operated oil-pressure
crimping tool, theremaybe disposed unit which, when the crimping
operationis found abnormal, shuts off the current andoil pressure
system, sothat the operationcanbe forcibly stopped immediately.
20 Also, the judgment results of the pressure may be put on record
or, in case where there is disposed unit for transferring the
record to a management department, thereby being able to add
such recording function to the crimping tool. Thanks to this,

the parts of the crimping tool, which has a possibility of being

25 poorly crimped, can be collected before the present crimping
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of the LED display device 8 for displaying nuneric val ues However, as shown
in Fig. 4, there can also be used an LED display 20 device 16 which

di splays quantities . In this LED display device 16, twelve narrow and | ong
LED di spl ay segnments are arranged in a row and, as the value to be

di spl ayed increases, these twelve display segnents are turned on
sequentially in the order starting fromthe left side shown in Fig. 4, that
is, the nunber 25 of the turned-on or |ighted display segnments is increased
in 21 .~ this order to thereby display the values in a bar-graph nmanner,.
Use of such LED display device 16 can provide the foll ow ng advant age: that
is, even when the actual value of the oil pressure or drive current
necessary in the crinping operation is not 5 known, in case where the

nunber o e tu - i spl ay segnents exceeds nine but any one of the
renainiréf%ﬂr%% %ﬁ%ﬁhéﬁkgégnents di sposed on the-right end side in Fig. 4

and differi nqqdd»g,ytﬁssékgmism bt h G eol OF & o So 800w u&n%efrbréf@r%r at or

can under st an intuition that a sufficient value of ol pressure has not

10 been aieineditd hat ol srihpeng €8dm heainedaphadvapi@geot Rattdt is
easy for the operator to judge whether the crinping operation has been
execut edrdEr@dy ©5 1104 . a ASorhden by disphiaygdevi ce 16 for di spl aying
guantities, there can be used not only an LED display device which displays
the guantiti esiga. ducdh Sasidw lar egbapimennre’ aasciindiust tabéd capdding 4 but
al so an LED di splay device which displays the quantities in a

ci rcul artgrigph imraneriorrur Shecifihedévecafial sé be askboek diispdwam delvi ce
whi ch can changes the Iight emtting colors or the light emtting

i nt ensi t3 e$15¢ept byhsEBpIBEestepltBesy ladEEEdivig oF tafe sl RSO 4D be

di spl ayed.. Also, in the above enbodiment, in the case of the disnpl unit,
deseri ptd bhi AL Bbh PR YSr toReC RET (RT IR it PRESCEBCAPBptAy Hibvi ce &

and the sff f%ﬂh%vg%ier)%{&‘e LEDdispl %Xegve%é %ﬁ B Homeyer,_ there can al so
be used any oitnher display 2% uni't;,” provided tha it can |%ﬁ?ay nuneri c
Valq%S(%i£H5¥%§§&ﬁ§ ggimping tool, showing the LED display device
disposed in a main body thereof; Fig. 3 is a block diagram of
a circuit which detects the drive current of a DC motor and
displays the detected drive current on an LED display device;
Fig. 4 is a block diagram of a circuit using an LED display
15 device which can display bar graphs; and, Fig. 5 is a block
diagramof a circuit which counts the number of times of execution
of crimping operations and displays the count results on an
LED display device.
Further, Figs. 6 to 8 also show the above embodiment of
20 a crimping tool according to the invention. Specifically, Fig.
6 is a block diagram of a circuit which, when the oil pressure
of the oil-pressure cylinder in the crimping operation increases
up to a sufficiently high wvalue, turns on an LED; Fig. 7 is

a block diagram of a circuit which, when the drive current of

25 the DC motor increases up to a sufficiently high value, sounds
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using a dijsplay manner including at |east three states; for exanple, there
can be used an LED display device 8 and an LED di splay device 16 each of a
dot matrix system Further, the display unit is not limted to a display
device using an LED 5 but it is also possible to use a liquid crystal

di spl ay device. Also, the display unit may be |linked with a printer; that
i's, whenever a crinping operation is executed, the operation is printed on
paper to thereby display the execution of the operation, so that the
crinping operations, which have been executed 10 previously, can be put on
record. Also, in the above-nentioned enbodi nent, description has been given
of the structure in which the oil pressure of the oil-pressure cylinder 10
and the pressure of the piston 2, or the drive current of the DC notor 14
having g Q'u‘ég@rr;e'a% | oRSRI Pgl3 WLt By EESPACT %th e Qi Ei?&ﬁ%%“[«ﬁi%,the
pressure I's detéected and "t he maxi num val ue 8f “The dét ected val'ues [ s

di spl aygdenHayey el o rAldfral f ¥akY i 1% St d 8y Fl Sde P nldife @%?ﬁﬂ&h?,ﬂ of

i ndi vi dual crinping operations can be detected by a crinping operafion

det ect obpdZatibe nubaberset tpnes Hfsexeicaitdradl whitghe vAQuer,i kpirAg eper ati ons
detected by the crinping operation detector 17 can be counted by a counter
circuit ah8LEandntihel soudi spEsys t tsh ©fmdhienwor ivgliurg odpehat perseaanobe

di spl ayed through the display driver 13 on the LED di splay device 8. In

act ual exesstiren of individual crinping operations, 25 there is a
possibility that an operator continues to depress 23 the trigger switch
5, or presseBybslk e fnigrrrrosandhenbsddnenty, thy coainos ifng pretate a
crinping operation and thus executes the crinping operation again._Thus, it
i s not aPRAFSTeRaYIPErSthel’eFi Wit operiR ithiPsfetdctdr T9nVEEEPRRE t he
executign.of .the 5 &ndﬁv&gual cringing o] P&ath&ps one ag one ﬁith accuracy.
Ther ef oF 8 X PREIcFPRpi FigC Operaliidn def b8t ot Ty sy SBESsFri&PRrE4°%8ich ¢ hat
|t need not %V\gyé delel: &Hﬁo&fﬁ&HEl%&Jrfﬂﬁdﬁ‘@&Y%%@' i4dTBL 1Gy
operations one by one wth accuracy.. For exanple, the operation of the

pi sten 3rmay ke deteeched yb¥parAieroswMitphestQrthatinpinknteasewnhene the

pi ston 2 advances a given distance or nore and then returns, it nay be

defi nedignefiatiby thatheneoyéipidigs Dpefiaipiony itoddomplostnedn And, dhe start
and conpl etion of the crinping operation may al so be detected through the
varyi ng pattennsedtcthéceillypressatedi nothepkasenier ofimhéngi| tpekssure 15
cylinder 10 or through the varying patterns of the drive current

according to the present embodiment, as shown in Fig. 2, on
the upper surface of a main body 1 thereof, there are disposed

15 an LED display device 8 and a display button 9. The LED display
device 8 is a display device which displays six~-figure numbers
through the 7-segment display of an LED. And, the display button
9 is a switch which switches the on/off of the display by the
LED display device 8.

20 Also, in the present electrically-operated oil-pressure
crimping tool, as shown in Fig. 1, a pressure sensor 11 is mounted
on an oil-pressure cylinder 10 which is disposed in the interior
of the main body 1. The pressure sensor 1l is a sensor which

detects the o0il pressure in the interior of the oil-pressure

25 cylinder 10 for pressing against a piston 2. The pressure value
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‘'of the DC notor 14. The counter circuit 18 and display driver 13 nmaybe
respectively conposed of a logical circuit, or, simlarly to the

“above- nmenti oned enbodi nent, they nay be conposed of a mcroconputer. In
case where the nunber of tines of execution 20 of the crinping operations
is counted and di splayed in the above manner, it is possible to confirm not
only the need for replacenent of the parts of the electrically-operated

oi |l -pressure crinping tool but also the Iife of the electrically-operated
oil -pressure crinping tool itself in accordance with the thus displayed
nunber 25 of tinmes. 24 Further, what is displayed by the display unit
such as the LED display device 8 is not |[imted to the nmaxi mum pressure
val ue and t he number of tines of execution of crinping operations that are
mentiongg ahgye,; put, %tsgﬁrrep'a%ct%%t%fd I OF ABL 1,08 53 ,GANGEL NG e gri npi ng
operati ons can afso 6e I spl ayed by the display unit. For exanple, in case
where pressidngs t@SReckiyely R icedchatt he . pistoN pedi HNQY keseaski ve
crinping operations are tinme integrated and the thus integrated val ues are
added up2t pget bercand whisq ayeds tihe maixfiewef vé bhee IF ehead1l paklkygueper at ed
oi | - pressurecrinpi ngt ool can be surm sed nore accurately while differences
bet ween deltechabl by dheoperators, sdnfsber dicesdbebyeer selic imgt er ivallseand
shapes of crinping termnals are taken into consideration. Also, in the
above- mastlidoried ey i atentt e sek | pt ¢oHNAERY 16Pdpeehighveatoibg GiMehe case
in which, only when the display button 9 is depressed to turn on the

di spl ay OdnFRe SRcho AT henB T RERN Hi GpiMRA e OPBE2BL OB he- haRe fi & CRRSERHEEI on can
be displayed. However, aIternaEiveI t he Enfornation can, al be di spl ayed

ndepend@nbPSPBE. the THAHIEy VBUEEGNE SPeET LeRBRIT & © U 1Sh Oy 188 can be

EXECUFEthh%Qe%%%tﬁ%EQmS%%%CQP8%a£98n?|efﬁglﬁ%¥f hPR%h%&FQﬁPE%bpgﬁisure
crinping todl 1"s put into operation, or such di'splay ¢an be executed only

for a giyen Reld od @t LyecAELSLa £ O] #1400 Of ¢ €3CH LHIIRISAG tQREN &I ON.
Al so, there can be enployed a structure 1 n which, only when the cover of

theromi B B9dY1dyi 8r26eF aOVeEdhikhel gb 5PV ayr iud 1SUCh ascitdwe iltERhdsapl ay
device 8 is 25 all owed to appear and carry out such display. Further,
such di spllaywscamebéperficpiey Heviaegidver peésipddyofthei mexaiuer veheedi spl ay
button 9 is depressed. O, the nmaxi mum pressure nmay be previ ously detected
and t he ofuidber o3t pPraesust extputily the peak hold circuit 12 in the

form of figures according to the decimal display system.
The detect value to be output by the pressure sensor 11
15 is an analog signal which is normally composed of a voltage
value. And, the peak hold circuit 12, using an operational
amplifier and a condenser, can be configured as an analog circuit
which outputs the maximum value of the voltage value. Also,
the display driver 13 is able to guantize the present maximum
20 value and control the 7-segment displays of the respective figures
numbers of the LED display device 8 to thereby display them
as figures according to the decimal display system.
However, according to the present embodiment, the peak
hold circuit 12 and display driver 13 are respectively composed

25 of a microcomputer mounted on the back surface of a substrate
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5 of crinping operations nay be previously counted using a mcroconputer;
and, these displays can be switched over to each other by pressing down the
display button 9. Further, in the above-nentioned enbodi ment, description
has been given only of the case in which the nuneric i nformation 10
concerni ng the maxi num pressure val ue and the nunber of times of execution
of crinping operations are displayed by the display unit such as the LED

di spl ay device 8. However, the present nuneric information not only can be
di spl ayed by the display unlt such as the LED display device 8 but also gan
be automatically 15 printed on paper by a printer each tine the crlnplng
operation is executed or can be printed while an operator is operating a
printer. Also, when the maxi mum val ue does not reach a given val ue or when

th { t d i
vatue. Tl PRGCL RE 2D G ey L WG epfREA S IR 0 o
buzzer r@ﬂ:e@t"%a@ﬁeabﬁrme l\?_l.xlt pr@%%cﬁrr‘ethQPuW Ll Bge ¢van hel Qwehan

enbodi ment shown in Fig. 6 of an electrically-operated oil-pressure

crinpi ng it @al i ageord RUet @nd NSy iiNUAN it@RMihR1FHE. t16i s iRRTDHpR teenNsor 11
is nounted on an oil-pressure cylinder 10 which is disposed 25 in { he

interi owhafreained f badyochvelhies! prassairthesensoprbteksedbas a @igeraor which
is used to detect the oil pressure in the interior of the oil-pressure

cyl i hdersilheflor pitessihge gued ndtolal pilston t2andhei ppesgutel wvat us afreoi |
pressure detected by the pressure sensor 11 is transmtted to a conparison
ci rcui t TEFPemidyely t¢ranrnragrlt 06f thike iEFa™ soh EhecHilcrpgomputesnsn tted
to a mempry circuit 20, while the output of the nennr; circuit 20 is

transm téd £6 -anPLERF 2425 T1RE (e e akalrGedof L F Rl bi | pﬂé§§ﬁﬁbsﬁér6e out put

f th | ud 10

2 vol t agd et uércer/&ﬁn%qsrf%%p ot b s SR Tol R R aT L reka okt nge

val ue of; 4 PS pglf Wﬁrtgb?egée/%%é)gtr@ge Bl uqnvgg%h ‘é%%#ﬁi%
I fier an

oper ati ona SO can out i nary si cat?hg
whef ber whe d@etcaegafa\@leue; foft nihg 1l Ipr@rs%sﬁlér @n%me%%n@ heOiversyekt age

value Vref or not. Also, in the case
sensor 11 is compared with the initial value set in the given
storage area and, only when the detect wvalue is larger than
the initial value, the initial value is replaced with the present
detect value, while such replacement processings are repeated,
15 thereby being able to hold the maximum value of the oil pressure
obtained during the present crimping operation after completion
of the present crimping operation. In the display driver 13,
for example, in the case of a dynamic display, in each display
scan, the value set in the given storage area is read out and
20 is converted into data for a 7-segment display, andon/off signals
are sequentially output to the respective segments of the
respective figures of the LED display device 8, thereby being
able to display figures according to the decimal display system.

According to the above-structured electrically-operated

25 oil-pressure crimping tool, in case where the operator presses

19



15 of the nmenory circuit 20, for exanple, using a flipflop circuit, in the
start tinme of a crinping operation, a reset signal is transnmtted to a
reset term nal RESET thereof to thereby previously prepare the nmenory
circuit 20 so as to allow an abnornmal signal to be output from an out put
termnal Qthereof as an 20 initial value. In case where a signal, which
shows that the voltage value of the oil pressure during the crinping
operation exceeds the given voltage value V_ -ef, is input to a set term nal
SET once or nore tines, the nmenory circuit 20 can switch the state of the
flipflop circuit to thereby allow a normal signal 25 to be output from the
output termnal Qfromthat tinme on. 27 That is, in case where the

vol tage value of the oil pressure fromthe start of the crinping operation

to the end thereof. never exceeds_.the given voltag al ue Vref,. the nmenory
circuit‘gﬁ”bo S n Y Rt Hut” an angPﬁﬁlogiﬁﬁgliEihgfsg WhEeStér 5
hand, in c e . f j r $§§F he gi ven
voItageQVaﬁﬁgn%?§%Eakgﬁgégbggﬁggggéﬁﬁj%gn%r %%#%€13§%%£%ﬁ pu ?ggu%ornal
signal . el ven yoldags valle nd ef dse it V9! a6 o dl e Migeh d=5, @lat ai ned
when the m ninmum val ue for making the oil pressure value sufficiently high
for a crdirgghrgg,eleobgp@feammrui@m@aewc@oaz.reqm&téﬂo&et,h@yci@tne:qtrm\@ﬂgue of
the oil pressure of the pressure sensor 11. Now, an LED 21 is a light

em t 6i ngvidi toker eftanent e sdn € hma siwhis poskde oaxtbhedeppeyisenf aadvef ahkie main
body 1 and has a green color as the light emtting color thereof. In case
wher e a tiorsralhesiogiab ries souepbbsf berm15uf hecirenbr joci trouidriz@pincherx ED 21
is turned on, which nakes it possible to notify an operator that the

cri npi ng*Bpekheiwreiataomplatled toHolgerhefhe f Hd e es8pt N wivcdiaka e, t he
conparison circuit 19 and nmenory circuit 20 are respectively conposed of a
20 ni cr CEChRARSET RRAFUIMRTEM D o ™u'st 1ot Qi ch is disposed in the interior

of the main de¥81. Thenef%Re, t he detect value.of..the oil _pressure output
|

|
fromthe presdur8Ssdhbor M PP ARttt t A ARARST i ¢8I R&A%SSt this

m CrQCoO L., C I .S 1 AD, r a IS4 r.eby
proggssggygg acggﬁgsaégéﬁégﬁé}éﬁTﬁ%ﬁéiﬂéﬁﬁég g%%gé?i%%#Fb?%%ﬁ??%%goghd

NENDry 2fhs be&hlgGWich 20a @ uc@SRRCH $ MEY Y he PHRESRG Ofcd i6r Pl RUIsPT e t he
m croconputers . That is, the conparison circuit 19 is conposed of a

pr ogr amiwhittle, ihtheehch camplkl af] -coapates dyea rditredd .valiaee wdr t i |
pressure input therein through the analog i nput term nal
is not limitative but, for example, provided that it is capable
of detecting the pressure of the piston 2, the pressure sensor
15 11 may also be disposed at any position on the o0il pressure
circuit, or the pressure sensor 11 may be disposed at a position
where it is able to detect directly the pressure of the piston
2.
Also, as shown in Fig. 3, the drive current of a DC motor
20 14 disposed in the interior of the main body 1 may be detected
by a current detector 15 and the present detect value may be
used instead of the detect wvalue of the pressure sensor 11.
Since the DC motor 14 provides an almost linear relationship

between the drive current and cutput torque thereof, by detecting

25 the drive current, it is possible to know the output torque
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5 with its associ ated one of the given voltage values Vref Stored in the
appropriate storage areas. In case where the detect value of the oi
pressure is equal to or less than the given voltage values Vref, the
conparison circuit 19 executes no processing and, in case where the detect
value of the oil pressure 10 exceeds the given voltage values Vref the
conparison circuit 19 shifts its control to the program of the nenory
circuit 20. The nmenory circuit 20 is conposed of a programwhich rewites
the data of a specific output port. This output port is set in a data
out put state which, in the start time of a crinping 15 operation, shows an
abnormal state as an initial value. In case where the conparison circuit 19
judges that the detect value of the oil pressure exceeds the given voltage
val ues Vr.Ef, t ut,put pprt._.is rewitten a_data _output state.which
shows a’Horfs| rb?t gﬂoetp 3y ]tlﬁe Hory© ci P ?Rgopr?ﬁseufED%glglesagggﬁ\é@t ed 20
to the e t t I nd . n ;gat ow.ng .1 n . state_is

out put , E?hgﬁEEﬁqglgg%ﬁgggtet %lygé \é%% ! C(]:O r(sjalqln\égltrlo pt%gssé]bgv “SFruct lr ed

el ectri gall ¥aaRenat @dcOish+RI@SSHr §nekihMnNG 11,00k, WRRNRYEE nARE vEfiLEPI Ng
operation is ended, the operator is able to Know fromthe turned-on LED 25
21 that ofthehel hrpressurecdr iRghthe presert pekiknpond epecatikon229nd has
exceeded the given voltage value Vref at |east once and thus there has been
obt a» ned sadsebflegeennotthpuL.EDoditskhé apr esentcecBi mpirpgghAlce, disptage where
the LED 21 is structured such that it can be turned on only when the

cri npi ngréperatidon I8 Shérecased Rbenhbingrich@¥réuecanebeeebhingt étea fear

t hat occurrence of poor crinping can be overl ooked when the LED 21 is not
turned BaxdHEm vaive of e%%%.vemf"uﬂfﬁ@n\%a??ni alenealldvelaysd afédr

enbodi nent, descri gi n, has been given of the case using the pressure
sensor it fﬁa?oﬁﬁeg eaiéﬁB%eﬁ THSHES (RIS dreRFre sameigid Ib?e?éﬁ?@“@ylinder
10. Howeyel, gecolding Lo JNe nventi o, LIS PLESSULE senson 11y be

di sposed “at'aRy posiTT ol it THE ‘oi FRpFessula® et retn CoproVi 484°FRSE it is
abl gyt 01detect; Lhe B aSHW endindhe PLston 20 <AL .18, PLESSUE R AERSAr 11 can
al so be disposed at such a 15 position that permts direct detection of the
pressur enef nkha Pbst 9Be20f the pressure sensor 11 which is expensive

and troublesome to handle, but also there can be avoided the
need for time and labor for sealing and fixing the pressure
sensor 11 to the interior of the oil-pressure cylinder 10.

15 That is, simply by modifying the electric circuit, the invention
can be enforced at a low cost.

Also, in the above embodiment, description has been given
of the LED display device 8 for displaying numeric values.
However, as shown in Fig. 4, there can also be used an LED display

20 device 16 which displays quantities. In this LED display device
16, twelve narrow and long LED display segments are arranged
in a row and, as the value to be displayed increases, these
twelve display segments are turned on sequentially in the order
starting from the left side shown in Fig. 4, that is, the number

25 of the turned-on or lighted display segments is increased in
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Al so, as shown in Fig. 7, the drive current of a DC notor 14 disposed in
the interior of the nmain body 1 nay be detected by a current detector 15
and the thus detected value may be 20 used instead of the detect val ue of
t he pressure sensor 11. Since the DC notor 14 has an al nost |inear

rel ati onship between the drive current and output torque thereof, by
detecting the drive current, it is possible to know the output torque of
the DC notor 14, that is, the oil pressure that is applied to the 25

oi | -pressure cylinder 10 hy an oil-pressure punp. Also, it 30 is also,
possi ble to use any one of other electric notors than the DC notor 14,
provided that it has a correl ation between the drive current and out put
torque thereof. In the case of the structure shown in Fig. 7, the val ue of
the drive gupkeat Bolh SUPALEL Wl Be O ¥ENe & Qlnt 208a VAL UG ViR DY a
conparison circuit 19 and the conparison result is transmtted through a
Menory ciuseUbtt 20 cho 1mDDWEZY1 a92 dehf dehil$ GRge pridhaddr itke awlnemtingf the DC
notor 14 is detected as a voltage value by the current detector 15; and,

t he gi veriwoeltaage vRhud sVrefeVwh@nith@avehtages Mad oé oMy 6hl gar skerebt ai ned
when the m ni num pressure val ue necessary for the oil pressure to be

suf fici ent |drinighcpressureefessargrimpihg opéemat.ngnobsratident ascaorttespond
to the detected voltage value of the current detector 15. Use of such
current kdetwot bR CES enghepalipecanneel ifhbhe tWasteed fbsprlse sEFMEentishe
pressure sensor 11 which is expensive and troubl esone to handl e, but al so
can avoisF AFE St PrBe it PREOPTE @ IsBAP ZATRA 1 ACY AETSPeISIR P B STIBEEE to the

interior _of the, oil - linder 10. That, i |y, by, nodifying th
el ect 11 CHARTEAG 011 B bRt BRACARSBel Rl b cehl Fie 1w LURE S 26 THE buzzer
22 i's st . h v oni t HzZe
= nor mal e P B R B P ) s iR o the-

ef fect thati & SWildcianid w |Aree Mae h gy exsWia Rasieer eRlkaied.
However, "such confirm ng sound may only be given for a short period of 25

ti mpoanghe drhebetonhed; preéeriabl Yheakt €in aiieior dobntdwerorid g ’rea3l
operation, a reset signal may be transmitted imediately to the nenory

ci rcuit 1201 ¢ eastyofpr 1t hbe Spard.t oAl tspj utibe winezdber 22 maymal s9 dpe rettrivat ur ed
such that, only when the nmenory circuit 20 is outputting data showi ng an
abnor malhagt BeErevEe cartesy @r@éﬁél}’ePFoﬁoéf the e igithg iepdreat idsviciet can
give out. an_alarmsound to thereby notify the operator of the effect that
t he preééiﬁﬁ”?d?%%?%ﬁy%qﬁa%ﬁ??ﬁﬁ?@ﬁ%@e?%%?%ncﬁ%sbBeBﬁeghBPF.OPAYSGEh case

where thg.Shersane, ofcLhecPLETST 896 e 1] MRLAG APELA | gnofig,ngt i Fi ed,

15 Dbar-graph manner as illustrated in Fig. 4 but also an LED display
device which displays the quantities in a circular-graph manner.
Further, there can also be used a display device which can
changes the 1light emitting colors or the light emitting
intensities step by step or steplessly according to the values

20 to be displayed.
Also, in the above embodiment, in the case of the display
unit, description has been given of the structure using the
LED display device 8 and the structure using the LED display

device 16. However, there can also be used any other display

25 unit, provided that it can display numeric values or quantities
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10 al so be blinked in red as an alarmlight. However, to stop the
confirm ng sound, or to give out the alarmsound, or to use the LED 21 as
an alarmlight, it is necessary to detect the conpletion of the crinping
operation. The conpletion of the crinping operation can be detected by
detecting, for exanple, 15 the operation of the piston 2 . That is, in case
where the piston 2 is advanced and returned by a given distance or nore, it
can be considered uniformy that one crinping operation is conpleted. Al so,
t he conpletion of the crinping operation can be detected _ through the
varying pattern of the oil pressure within the 20 oil-pressure cylinder 10
or through the varying pattern of the drive current of the DC notor 14.

Al so, in the above-nentioned enbodi ment, description has been given of the

case in whigh §he;bydgrentanesult aliding nor malsar ahnar Al slat erof the

crinping operation to the operator using the LED 21 or

buzzer 2Zyatoneyefhetdless AN B¥d an 1A5QiRG1USCHQL BEr sURLE, adf OTE@Xanpl e,
ot her visual or acoustic notifying unit and, in sonme cases, there can be

used notdf ¥pngy Uakvivbi ch appeabs todbhemsense efstedch. mimiHder,tivd t hout
usi ng such notifying unit, or in conbination with such notifying 5 unit,
the judgtesplaeswhit ofsthet nbimbtedrtabaodimpl sy afeviote tinel g i awpi FEP
operation can also be recorded in a nenory or in other storage nedium or,
only Swhetut tit 4 sj atlgedeedmib ke der tiaiena ki qipi hgropdedt dbarhay deeicabnor nal ,
its follow ng crinping operations can be prevented from being executed. 10
Al so, as &hitn Ghe FigPlay Bhé traay nken Vet trd ofl & p préssare g@%%clt%d by the
pressure sensor 11 can be di splayed by .an LED di spl ay device 16 of, a

Seven- SCYRERT S 5Pl S \FPPRI PREFRTSOBAsE, TR ‘delhctonal (RE - He it essur e

;sgnzg: ei‘]%‘rei : t (é%%‘l%rgptetrego %gFgeBe%kl sir}])?lagr tcrile'; g)‘("ect:uQ‘EOD V@%l%c%]e%a[ XA um val ue

€ ‘pea crreu 27°1's a c¢ircui s t'he

maxi mum yﬁlote%afe_f e 9%%m19%ﬁ§5lc5&>%r%%ti%%tse,d i dienRLES PG SensQitdd. As

t he peak I'd circuit of exanple, there can be used the analog circuit

such cas @he @P&EAL { Pnahn apPl pit esn OFe@o£@ndenser; _ and, the peak hold
circuit 12 can al so be conposed of the program 20 of a m croconputer. And,

t he maxi num val se, afn tthe abbveressurienkel dmbypdihenpeadte hottotiowuids 12 is
di spl ayed as decinmal figures through a display driver 13 by the LED display
devi ce 1Beepndthee fhekke t hierpaikihein vavyechf thhieobl IPpre3se o f rthhe
crinping operation is displayed in this nmanner, the operator is able 25 to
know nmor @t SpREF Fer e nfF vt d¢ont0 mad SbEmpIrE SSévEenOfntigsktggon 2, or

the drive current of the DC motor 14 having a given relationship

15 with respect to the oil pressure or the pressure is detected

and the maximum value of the detected wvalues is displayed.

However, alternatively, as shown in Fig. 5, the execution of

individual crimping operations can be detected by a crimping

operation detector 17, the number of times of execution of the

20 crimping operations detected by the crimping operation detector

17 can be counted by a counter circuit 18, and the count results

of the crimping operations can be displayed through the display
driver 13 on the LED display device 8.

In actual execution of individual crimping operations,

25 there is a possibility that an operator continues to depress
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where a crinping operation is ended normally, when there has been out put
only the oil pressure that exceeds the necessary pressure only slightly,
there can be surmised a high possibility that, in case where the crinping
operation is repeated as it 5 is, poor crinping can occur in the crinping
operation. Here, there is shown the case in whi ch, to display the maxi num
val ue of the oil pressure, there is used the LED display device 16.
However, it is also possible to use other display device such as a liquid
crystal display device . Also, not only the nuneric 10 val ues may be

di spl ayed on the display device but also quantities corresponding to t hese
nuneri ¢ val ues nmay be displayed using bar graphs. In the structure shown in
Fig. 8, the conparison circuit 19 conpares the maxi num val ue of the oi

pressure.het gy % £@@1%éh@ea$<r59egs@g BeWit nle M § e As @t YR s\RldiR g, t her eby
check whet her e former has exceeded the latter or not, and the conpari son

result tdie eanpatioseReeit U tediGndind loprsdittitedaha thes LER AlteThate | S,
here, since the peak hold circuit 12 hol ds the maxi num val ue of the oi

pressur exr infieiney icpeldviiorntbedinhe need, for 120 ndseadivat/bee aBPOfYr Ginfecui t 20.
Al so, in case where it is necessary to obtain only the judgnent result by
conpar i somn,miiey mermrat i tdesiectt cas IthéonBabeygtciheuete @0t amd qiedkehol d
circuit 12 is not always necessary. And, what is detected by the pressure
sensér 1iMdivimhial | grieding ttrevitipgnesonee BY e oVithr esmna s

cylinder 10 but the pressure of the pistaon 2 can be detected 34 directly

by the PHESEEHY SerEsrC 1A e DS SIWACFACEPG. 177matYhféecﬁq%%rerdem of
the DC not be. d d.. A th t,
descr| pUSH HRE“BOGH T 06h o Aifet B et PRy el BB Getie
h I lH.gd o | I t
ot her o proal, PR Eond PERLTUT g AER AR e B Ve

pover thafk the elech b¢ P}?W:Lsocrorp% APt e RN g Bpea ivedan gan al so
be applied t0 a crinping tool which does not use oil pressure.

10 that i1s, in case where the piston 2 advances a given distance
or more and then returns, it may be defined uniformly that one
crimping operation is completed. And, the start and completion
of the crimping operationmay alsobe detected through the varying
patterns of the 0ill pressure in the interior of the oil-pressure

15 cylinder 10 or through the varying patterns of the drive current
of the DC motor 14. The counter circuit 18 and display driver
13maybe respectivelycomposedofalogical circuit, or, similarly
to the above-mentioned embodiment, they may be composed of a
microcomputer. In case where the number of times of execution

20 of the crimping operations is counted and displayed in the above
manner, it is possible toconfirmnot only theneed for replacement
of the parts of the electrically-operated oil-pressure crimping
tool but alsoc the life of the electrically-operated oil-pressure
crimping tool itself in accordancewith the thus displayed number

25 of times.
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10 As can be understood clearly fromthe foregoing description, according
to the crinping tool of the invention, since information concerning a
crinping operation such as the maxi mum pressure in the crinping operation
and the nunber of times of execution of crinping operations is displayed as
quantity information, 15 it is possible to judge easily whether the
crinping operation has been executed nornmally or not as well as whether the
crinping tool needs mai ntenance or not. Al so, according to the crinping
tool of the invention, because it is possible to judge whether the
pressure in the 20 crinping operation has been equal to or nore than a
gi ven value, the possibility of occurrence of poor crinping in the crinping
operation can be grasped with accuracy. For exanple, in case where a normal
| evel of pre S begn L , suGh resl tyd s
notified to gﬁHgggggtd??é%hggogggg?%?gngyg%gglgﬁgghﬁgﬁggﬁgﬁely sfgi t he
present ©fd MHDE189RELEH 180188k 33 not! BKEI BAPRPEHAl Ba AEASHBS s ASO, 1N
case where the present judgnent result is recorded, the parts of the

crinpi ngvd 00d andht ied nhald rt bt tpassi df kkbyuel oS crgmpOaly Jd g itths can be
col l ected before the present crinping tool is delivered. 5 The description
of Japangs®t Patentnefgnlarcat | @boNe, B0OG1-328299%feted of CotfoheratZipn 2001
and 200l -329300 filed on Cctober 26, 2001 including the specification,

dr awdngsc@ance abst ¢ atlhe i srimponporrtedtbyneefenendsci e tdl spdrtyieceloy. 36
WHAT IS CLAIMED IS: 1. A crinping tool, conprising: a crinping operation

i nf or matioh désedeyuni®ifor gg%cteim@pler in case where pressures

respectively applied to the piston 2 in the respective crimping

»

operations are time integrated and the thus integrated values

are added up together and displayed, the 1life of the

10 electrically-operatedoil-pressure crimping tool canbe surmised

more accuratelywhiledifferencesbetweenthe habits of operators,

differences Dbetween the materials and shapes of crimping
terminals are taken into consideration.

Also, in the above-mentioned embodiment, description has

15 been gilven only of the case in which, only when the display

button 9 is depressed to turn on the display unit such as the

LED display device 8, the numeric information can be displayed.

However, alternatively, the information can also be displayed

independently of thedisplaybutton 8. For example, suchdisplay

20 canbe executed when themain switch of theelectrically-operated

oil-pressure crimping tool is put into operation, or such display

can be executed only for a given period of time after completion

of each crimping operation. Also, there can be employed a

structure in which, only when the cover of the main body 1 is

25 removed, the display unit such as the LED display device 8 is
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5 informati on concerning a crinping operation; a display unit for

di splaying quantity information; and, a display.control unit for allow ng
the display unit to display the quantity information in accordance with the
i nformation detected by the crinping operation information detect 10 unit.
2. The crinping tool as set forth in Claim1, wherein the crinping
operation informati on detect unit includes a pressure sensor for detecting
pressure of the crinping tool, 15 and the display control unit allows the
display unit to display the maxi num pressure val ue detected during one
crinping operation by the pressure sensor. 3. The crinping tool as set
forth in daim1l, wherein 20 the crinping operation information detect unit
i ncl udes an operation detector for detecting execution of a crinping
operation,, and, the display control unit counts.the nu r_.of tines.of the
execut i ot o1 <t i i HF %%r%??o%%rﬁ%t%%Teﬁu%§ ?hﬁpgﬁgrgﬁﬁﬁﬂﬂﬁe’eé?ﬁ?land

all ows th i.spl it .t i t he o rasukts. 37 4...The

cri npi ng&ltes% EISXE;)lsCaaXs{ne't%:c retrﬁfogln glgrlﬁ ? g%%sﬁhgggééﬁpﬁ s?lrl%g,aanfte rectth-rlél c notor
for genefaddng €SS 919; 4 0iLEreFs . ThE CrinPimk tRR A S8lrd A 10
Claim4, wherein the crinping operation information detect unit includes a
current geteedWiod oIy dgéeettag the dnbvaueuerenlt afindie ol eddddur it or, and
the display control unit allows the display. unit to display the nmaxi num
currént ofal neidet egt etbahta i gh ONea@r ibyi pgeopenal yorcchthtnd t heisur raent
detector. 6. The crinping tool as set forth in Caim4, further including
an oi | - priezsuranpugr drindabrkeby displed e crincb aptwirt chedyjemerat@ e gir essur e,
15 wherein the crinping operation informati on detect unit includes an oi
pressur €\ Y REPOSERP | et b | Aigdssuriia $or detecting the

ressure, and the display contyol unit. . ,
P Fuf%her,plnyt e above-mentioned embodiment, description

»

has been given only of the case in which the numeric information

10 concerning the maximum pressure value and the number of times
of execution of crimping operations are displayed by the display
unit such as the LED display device 8. However, the present
numeric information not only can be displayed by the display
unit such as the LEDdisplaydevice 8 but also canbe automatically

15 printed on paper by a printer each time the crimping operation
is executed or can be printed while an operator is operating

a printer. Also, when the maximum value does not reach a given
value or when the number of times of execution of crimping
operations exceeds a given value, an LED may be blinked in red

20 for display or alarm unit such as a buzzer may give an alarm.
Next, description will be given below ¢of an embodiment

shown in Fig. 6 of anelectrically-operatedoil-pressure crimping
tocl according to the invention. In Fig. 6, a pressure sensor

11 is mounted on an oil-pressure cylinder 10 which is disposed

25 in the interior of a main body 1. This pressure sensor 11 is

26



-al lows the display unit to display the maxi num pressure val ue detected
during one crinping operation by the oil pressure sensor. 20 7. The
crinping tool as set forth in Caim4, wherein the crinping operation
information detect unit includes an operation detector for detecting
execution of a crinping operation, and the display control unit counts the
25 nunber of times of the execution of crinping operations detected 38

by the operation detector and allows the display unit to display the count
results. 8. Acrinping togl, conprising: 5 a crinping operation informatjon
detect unit for detecting information concerning a crinping operation; and,
a pressure judge unit for judging, in accordance with information detected
by the crinping operation infornmation detect unit, whether pressure is

| b . .10 9. Th i npi t oal. t forth_ jin.Claim§8,
\r/]\ﬁcrargi noa{ ﬁgng%:@?]ﬁﬂl 666713??gcr?clalﬁggl‘fﬁgf[l}egﬁléﬁre%?esﬁrneio{mi Rklé‘%lul é%lrgoﬁr essure
f onp. ! aes. >
Sccor darice it Bd st SITIER5L0RY, L BEESSHIE dquar el busedges I

whet her ﬁ.heTHEe%J_sé’%Qui:é PONBl, 051 2ONAr SRl re ket 541 £ BG 20l caS Set
forth in Claim®9, turther conprising a notifying unit for notifying the
normal  qferaRnoriml i udgarBhi Eesyl ookt 2iohgd Y ohhe ipfessure j udgeoyni t. 20
5 the output of the comparison circuit 19 is transmitted to a
memory circuit 20, while the output of the memory circuit 20
is transmitted-to an LED 21.
The detect wvalue of the oil pressure to- be output from
the pressure sensor 11 isananalog signal whichnormally includes
10 a voltage value. And, the comparison circuit 19 can compare
the voltage value of the oil pressure with a given voltage value
Veer USing an operational amplifier and also can output a binary
signal indicating whether the voltage value of the oil pressure
exceeds the given vcltage value Vieer Or not. Also, in the case
15 of the memory circuit 20, for example, using a flipflop circuit,
in the start time of a crimping operation, a reset signal is
transmitted to a reset terminal RESET thereof to thereby
previously prepare thememory circuit 20 soas toallowan abnormal
signal to be output from an output terminal Q thereof as an
20 initial wvalue. 1In case where a signal, which shows that the
voltage value of the 0il pressure during the crimping operation
exceeds the given voltage value V.er, 1is input to a set terminal
SET once or more times, the memory circuit 20 can switch the
state of the flipflop circuit to thereby allow a normal signal

25 to be output from the output terminal Q from that time on.
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.11. The crinping tool as set forth in Caim9, further conprising a display
unit for displaying quantity information; and, a display control unit for
allowing the display unit to display the maxi num pressure val ue detected
during one crinping 25 operation by the pressure sensor. 39 12. The
crinping tool as set forth in Gaim8, further including an electric notor
for generating pressure of the crinping tool. 5 13. The crinping tool as
set forth in Claim12, wherein the crinping operation information detect
unit includes a current detector for detecting the drive current of the'
el ectric nmotor, and the pressure judge unit judges, in accordance with a
current 10 val ue detected by the current detector, whether the pressure is
normal or abnormal. 14. The crinping tool as set forth in Caim213, further

conpri si a .notifying unit for_notifying the normal_or ahnormal 15
judgrrentﬂ%etsuﬁst’ aci%eed "WEahe b é’sole‘raeg% Udge Ut .EPF5 O th @T&SSigEng t ool

as set frdh it dalm13: {HLther SouprLelog, 2001 $B! @y unil 9k disp! aying
f |

quantity infornmation; and, a dispfay control "unit for a 'owing the display
unit to Qi SlREdNe nERYh M GUIEeRL ¥al ye et echid (dudNg QRe Gk Mpi ng

operation by the current detector.

20 continues to output an abnormal signal; and, on the other
5 hand, in case where the voltage value of the 0il pressure exceeds
the given voltage value V..r at least once, the memory circuit
20 outputs a nermal signal. The given voltage value Vier 1s
a voltage value which is obtained when the minimum value for
making the oil pressure value sufficiently high for a crimping
10 operation is made to correspond to the detect value of the oil
pressure of the pressure sensor 11. Now, an LED 21 is a light
emitting diode element which is disposed on the upper surface
of the main body 1 and has a green color as the light emitting
color thereof. In case where a normal signal is output from
15 the memory circuit 20, the LED 21 is turned on, which makes
it possible to notify an operator that the crimping operation

is completed.
However, in the present embodiment, the comparison circuit
19 and memory circuit 20 are respectively composed of a
20 microcomputer mounted on a substrate which is disposed in the
interior of the main body 1. Therefore, the detect value of
the o0il pressure output from the pressure sensor 11 is input
to the analog input terminal of this microcomputer, where the

detect wvalue is A-D converted and is thereby processed as a

25 digital signal. Also, the comparison circuit 19 and memory
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16. The crinping tool as set forth in Caim212, wherein the crinping
operation informati on detect unit includes 25 a pressure sensor for
detecting the pressure, and the pressure 40 judge unit judges, in
accordance with a pressure value detected by the pressure sensor, whether
the pressure is normal or abnormal . 17. The crinping tool as set forth in
Claim16, further 5 conprising a notifying unit for notifying the normal or
abnornmal judgnment result obtained by the pressure judge unit. 18. The
crinping tool as set forth in Caim216, further conprising a display unii
for displaying quantity information; 10 and, a display control unit for
allowi ng the display unit to display the nmaxi mum pressure val ue detected
during one crinping operation by the pressure sensor 41

. Asl . AY. Au. Au. A As- ALA

A A . A REERYAAFE A aA‘:eA ae%awt%fl ?%m%gf?ﬁco & Brofrant'ls

2l cal calcal aal.sghaal.aal oghasl oal ealoalpl eal calaalraleabeal edlggledl oal oal

Jcal cal ¢a] o) ealead ol cal cahca&emsccamaj]rpgaj cghgaieal enbesl e cabeaoal al ca

]calcalcalcaljcalJcalcaUc alm', -)fV<s}xsn
oftheOLlpressure1nputthere1nthroughtheanaloglnputtermlnal

% A% A A A A

5 with its associated one of the given voltage values V.er stored
in the appropriate storage areas. In case where the detect
value of the o0il pressure is equal to or less than the given
voltage wvalues Vi, the comparison circuit 19 executes no
processing and, in case where the detect value of the 0il pressure

10 exceeds the given voltage wvalues Vier, the comparison circult

19 shifts its control to the program of the memory circuit 20.

The memory circuit 20 is composed of a program which rewrites

the data of a specific output port. This output port is set

in a data output state which, in the start time of a crimping

15 operation, shows an abnormal state as an initial wvalue. In

case where the comparison circuit 192 judges that the detect

value of the o0il pressure exceeds the given voltage values Vier,

the output port is rewritten to a data output state which shows

a normal state by the memory circuit 20. The LED 21 is connected

20 to the present output port and, when data showing the normal
state is output, the LED 21 can be turned on.

According to the above structured electrically-operated

oil-pressure crimping tool, whenever one crimping operation

is ended, the operator is able to know from the turned-on LED

25 21 that the o0il pressure during the present crimping operation
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DC motor 14, that is, the oil pressure that is applied to the

25 oll-pressure cylinder 10 by an oill-pressure pump. Also, it
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5 is compared with a given voltage value Vi.r V by a comparison

fel

circuit 19 and the comparison result is transmitted through
a memory circuit 20 to a buzzer 22. In this case, the drive
current of the DC motor 14 is detected as a veoltage value by
the current detector 15; and, the given voltage value Vier V

10 is a voltage value which can be obtained when the minimum pressure
value necessary for the oil pressure to be sufficiently high
pressure for a crimping operation is made to correspond to the
detected voltage value of the current detector 15. Use of such
current detector 15 not only can eliminate the need for use

15 of the pressure sensor 11 which is expensive and troublesome
to handle, but also can avoid the time and labor to seal and
fix the pressure sensor 11 to the interior of the oil-pressure
cylinder 10. That is, only by modifying the electric circuit,
the invention can be enforced at low cost.

20 The buzzer 22 is structured such that, when the memory
circuit 20 outputs data showing a normal state, it gives out
a sound to thereby notify the operator of the effect that a
sufficientlylarge valueofpressure hasbeenobtained. However,
such confirming sound may only be given for a short period of

25 time and, therefore, preferably, after completionof the crimping
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pressing force.of the crimping operation has been short. 1In

such case where the shortage of the pressure of the crimping

operation is notified, instead of the buzzer 22, an LED 21 may

10 also be blinked in red as an alarm light. However, to stop

the confirming sound, or to give out the alarm sound, or to

use the LED 21 as an alarm light, it 1s necessary to detect

the completion of the crimping operation. The completion of

the crimping operation can be detected by detecting, for example,

15 the operation of the piston 2. That is, in case where the piston

2 1s advanced and returned by a given distance or more, it can

be considereduniformly that one crimping operationis completed.

Also, the completion of the crimping operation can be detected

through the varying pattern of the o0il pressure within the

20 oil-pressure cylinder 10 or through the varying pattern of the
drive current of the DC motor 14.

Also, in the above-mentioned embodiment, description has

been given of the case in which the judgment result of the normal

or abnormal state of the crimping operation is notified to the

25 operator using the LED 21 or buzzer 22. However, there can
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5 unit, the judgment result of the normal or abnormal state of

»

the crimping operation can also be recorded in a memory or in
other storage medium; or, only when it is judged that a certain
crimping operation has been abnormal, its following crimping
operations can be prevented from being executed.

10 Also, as shown in Fig. 8, the maximum value of oil pressure
detected by the pressure sensor 11 can be displayed by an LED
display device 16 of a seven-segment display type. In this
case, the detect value of the pressure sensor 11 is transmitted
to a peak hold circuit 12, where the maximum value is detected.

15 The peak hold circuit 12 is a circuit which holds the maximum
value of the o0il pressure detected by the pressure sensor 1l1.
As the peak hold circuit 12, for example, there can be used
theanalogcircuit suchasanoperational amplifier or acondenser;
and, the peak hold circuit 12 can also be composed of the program

20 of amicrocomputer. And, the maximum value of the o0il pressure
held by the peak hold circuit 12 is displayed as decimal figures
tnrough a display driver 13 by the LED display device 16. In
case where the maximum value of the 0il pressure in the crimping
operation is displayed in this manner, the operator is able

25 to know more specific information. For example, even in case
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there is shown the case in which, to display the maximum value
of the o0il pressure, there is used the LED display device 16.
However, 1t is also possible to use other display device such
as a liquid crystal display device. Also, not only the numeric
10 values may be displayed on the display device but also quantities
corresponding to these numeric values may be displayed using
bar graphs.
In the structure shown in Fig. 8, the comparison circuit
19 compares the maximum value of the o0il pressure held by the
15 peak hold circuit 12 with a given value to thereby check whether
the former has exceeded the latter or not, and the comparison
result the comparison circuit 19 is transmitted to the LED 21.
That is, here, since the peak hold circuit 12 holds the maximum
value of the o0il pressure, there is eliminated the need for
20 use of the memory circuit 20. Also, in case where it is necessary
to obtain only the judgment result by comparison, the memory
unit such as the memory circuit 20 and peak hold circuit 12
is not always necessary. And, what is detected by the pressure

sensor 11 is not limited to the ¢0il pressure of the oil-pressure

25 cylinder 10 but the pressure of the piston 2 can be detected
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5 tool. However, the invention can also be applied similarly
to other oil-pressure crimping tools which can be operated by
other drive power than the electric power or by hand. Further,
the invention can also be applied to a crimping- tool which does
not use oll pressure.

10 As canbe understood clearly fromthe foregoing description,
according to the crimping tocl of the invention, since information
concerning a crimping operation such as the maximum pressure
in the crimping operation and the number of times of execution
of crimping operations is displayed as quantity information,

15 it is possible to judge easily whether the crimping operation
has been executed normally or not as well as whether the crimping
tool needs maintenance or not.

Also, according to the crimping tool of the invention,
because it is possible to judge whether the pressure in the

20 crimping operation has been equal to or more than a given value,
the possibility of occurrence of poor crimping in the crimping
operation can be grasped with accuracy. For example, in case
where a normal level of pressure has not been obtained, when

such judgment result is notified to an operator, the operator

25 is able to immediately stop the present crimping operation and
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collected before the present crimping tocol is delivered.
5 The description of Japanese Patent Application No.
2001-329299 filed on October 26, 2001 and 2001-329300 filed

on October 26, 2001 including the specification, drawings and

abstract 1s incorporated by reference in its' entirely.
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5 information concerning a crimping operation;
a display unit for displaying quantity information; and,
a display -control unit for allowing the display unit to
display the guantity information in accordance with the

informationdetectedbythecrimpingoperationinformationdetect

10 unit.

2. The crimping tool as set forth in Claim 1, wherein

the crimping operation information detect unit includes a
pressure sensor for detecting pressure of the crimping tool,

15 and the display control unit allows the display unit to display
the maximumpressure value detected duringone crimping operation

by the pressure sensor.

3. The crimping tool as set forth in Claim 1, wherein

20 the crimping operation information detect unit includes an
operation detector for detecting execution of a crimping
operation, and the display control unit counts the number of
times of the execution of crimping operations detected by the
operation detector and allows the display unit to display the

25 count results.
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. The crimping tool as set forth in Claim 4, wherein

the crimpingoperation informationdetectunit includes a current

detector for detecting the drive current of the electric motor,

and the display control unit allows the display unit to display

the maximum current value detected during one crimping operation

10 Dby the current detector.

6. The crimping tool as set forth in Claim 4, further
including an oil-pressure pump drivable by the electric motor
to generate a pressure,

15 wherein the crimping operation information detect unit
includes an oll pressure sensor disposed in the oil pressure
pump for detecting the pressure, and the display control unit
allows the display unit to display the maximum pressure value
detectedduringonecrimping operationby theoil pressure sensor.

20

7. The c¢rimping tool as set forth in Claim 4,

wherein the crimping operation information detect unit
includes an operation detector for detecting execution of a
crimping operation, and the display control unit counts the

25 number of times of the execution of crimping operations detected
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8. A crimping tool, comprising:

a crimping operation information detect unit for detecting
information concerning a crimping operation; and,

a pressure judge unit for judging, in accordance with
informationdetectedbythecrimpingoperationinformationdetect

unit, whether pressure is normal or abnormal.

9. The crimping tool as set forth in Claim 8, wherein
the crimping operation information detect unit includes a
pressure sensor for detecting the pressure, and the pressure
judge unit judges, in accordance with a pressure value detected

by thepressure sensor, whether thepressureisnormal or abnormal.

10. The crimping toocl as set forth in Claim 9, further
comprising a notifying unit for notifying the normal or abnormal

judgment result obtained by the pressure judge unit.

11. The crimping tool as set forth in Claim 9, further
comprising a display unit for displaying quantity information;
and, a display control unit for allowing the display unit to
display the maximum pressure value detected during one crimping

operation by the pressure sensor.

39

T ZMNdEY

110%& ()-+M 10%& () -

10zKbC

Stk oRd1ts }g%g (iftﬁﬁf%@é&a s ERe (Rt Eh T TOSEERARIRNE } A 7bC

10zs- 109% 0%
105/2&' ()&ﬁéi 9 %t 50



10z1 s<10% & ()-8 10%& ()-6"110%& ()-!| S/ $10%& ()-sYR"?] _@

10z&" ! 10%&' () -

10%9& () -10%& () - &Y 10%& () -! 3#10%JU& () - m &@ 10%99&' () - Y%ewsveD @

" 10z3110%&' () -S/ 10%9& () - &+#10%&' ()-'!'10%& () - $$10%& () -

~ $$109&' ()-{\= 10z! 10%9& ()-9*10%& ()-M 10g 109

109 <10%9& ()-!6%$10%g& ()-!93s! 10%g& () - dE{\ =

10z&s! 10%9& () - 10%& () - &&10%& () - If #10%9&' () - &10%& () - &y10%& () -'* dE{\
= 10z&$s! 10%g& ()-"s! 10%& ()-& -
s 10%& ()-10%& ()-,10%& () - 10%9& ()-_FdE{\= 10zF110%& ()-y/

10%9& () - & 10%& ()-&+ ' 10%& ()-)10%& () - @#10%& ()-F *+,-dYNC 10z 10g
10g

109l <10%9&' () -810%y& () - &6s! 10%g& () - &5s! 10%g&' () - &&3M 10%g& () - - . edEYNC
10z

10% & ()~ Fs1096 ugi()- LEA0U B ()5 EVEL 1020 UEL (25 VAR HEG )5 & ARG, O - <

£ 10% 08 (3 110% U (L @AIRUE AL 1108 HEL bl 1OUUELD) o 1% v (-
f/$10@6u§§{ﬁpin 4096 u&' () - +#10% u&' ()-& 10% u&' () - S&Y10% u& ()- " $ !10% u&
"()-@YNC 10z 10-u 10-u
10-usl0% u& ()-8#10% u& ()- 6s!10% u& ()-9510% u& ()- Y110% u& ()- EJEYNC
13. The crimping tool as set forth in Claim 12, wherein
the crimping operation information detectunit includes a current
detector for detecting the drive current of the electric motor,
and the pressure judge unit judges, in accordance with a current

10 value detected by the current detector, whether the pressure

is normal or abnormal.

14. The crimping tool as set forth in Claim 13, further
comprising a notifying unit for notifying the normal or abnormal

15 Judgment result obtained by the pressure judge unit.

15. The crimping tool as set forth in Claim 13, further
comprising a display unit for displaying quantity information;
and, a display control unit for allowing the display unit tec

20 display the maximum current value detected during one crimping

operation by the current detector.

l6. The crimping tool as set forth in Claim 12,
wherein the crimping operation information detect unit includes

25 a pressure sensor for detecting the pressure, and the pressure
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judge unit judges, in accordance with a pressure value detected

by thepressure sensor, whether thepressure isnormal or abnormal.

17. The crimping tool as set forth in Claim 16, further
5 comprising a notifying unit for notifying the normal or abnormal

judgment result obtained by the pressure judge unit.

18. The crimping tool as set forth in Claim 16, further
comprising a display unit for displaying quantity information;

10 and, a display control unit for allowing the display unit to
display the maximum pressure value detected during one crimping

operation by the pressure sensor.
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