0 8 AUG 2005 CRI MPI NG TOOL BACKGROUND OF THE | NVENTION Field of the
i'nvention 5 The present invention relates to a crinping tool which ggqaﬁ
to crinp a crinping termnal. Description of the prior art In an operatlon
for crinping a crinping termnal, there is often used a crinping tool which
is operated by hand or by 10 electricity. Al so, such crinping tool is used
not only to apply pressure directly to a crinping termnal using a gear
mechani sm or a |link mechani snbut al so to appl ypres sure through oi

pressure. Now, description will be given below of a structure exanple of an
el ectrically-operated oil-pressure crinping tool 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 noved forwardly froma main body 1, applies
pressure to a crinping termnm naFRSMPING BOPBol head portion 3. Specifically,
a DC notor disposed in the interior of the main body is rotated 20 to

t hereby drive an oil-pressure punp through a planetary gear reduction
mechani sm the oil-pressu ds oil _within an oil tank to an

re
oi | -pressure cylinder, BAFﬁgﬁgBHB BFst8h THVERAIBE moved forwardly fromthe
mai n boﬂ¥ é I n tge presegt electrically-operated oil-pressure crinping 25
tool, i ortion 4 is gripped by hand and 1 0 8 AUG 2005
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
oralinknechanismhutalsotoapplypressurethroughoilpressure.
Now, description will be given below of a st'r.ucture 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
-y 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 oil 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



atrigger switch Sis pressed with a finger, a drive current is supplied
froma battery pack 6 to the-DC notor to thereby nove the piston 2 l)BAUBZWB
forwardly fromthe nmain body 1. Also, 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 termnal with oil pressure of a given value or nore, a
normal crinping operation cannot be carriedout. However, forexanple, 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 thus théPi%tn ' ifidssed s ke aasathiidht & fifdetini #h Pridss GUEredt | ess

t han a gi,ven val ue, en the crinping termnnal.is opserved after conpletion
of the criimBURP bt Aih = A S0 FACIS T8 G e TIRE. (e NGl o of
the piston 2 s been_ short _and. us .the normal .crinpi ng operation could
not havenﬁéﬁhngy%é%&%ﬂ?HZ %%5Ya¥é?yiﬁr?ﬁetggnygﬁpiéﬁﬁﬁ 1.2PR156, %

el ectri calloe QBRI AL o Ob LT POPSSULEe ELATDLITpLE0by ! 155 ERARY Rlsg 0 know

exactly whether a ~suffici ue of pressure has been obtained in the

crinpsng 5 GReflL 0nR;qr w&‘%inDc'ﬁet&ilbﬁ)?esEMP@ &P £A88 WNENR ILNG P ggsure  is
short to thereby cause poor crinping in the crinping operation, 25 there is
no way taneondir niddie ocadlf rencendt sHehppeesncei i Be112d068 cAUGy2R05

spring.

By the way, in the above-mentioned conventional

electrically-operated oil-pressure crimping tool, unless the

10 piston 2 presses the crimping terminal with oil‘pressure of

a given value or more, a normal crimping operation cannot be

carriedout. However,forexample,evenincasewhereoilpressure

of a suff{cient value cannot be output due to the end of the

life of an oil 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 1is 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.



Al so, the above-nentioned problens are simlarly found not only in the
above-nentioned el ectrically-operated oil-pressure crinping tool buB ENU§%05
in a crinping tool which can be operated by hand or by other Kkinds oP
driving power. 5 That is, the problens are not limted to the oil-pressure
crinping tool. SUMVARY OF THE | NVENTI ON The present invention ains at
elimnating the drawbacks 10 found in the conventional crinping tool.
Accordingly, it is an object of the invention to provide a crinping tool
which not only can display pressure given in a crinping operation or the
nunber of tinmes of execution of crinping operations, whereby it is possible
not only to judge easily whether any 15 poor crinping has occurred in a
crinping operation or not but also to judge whether the pressure applied in
the crinpi ngAleper dhieoabloys -reayt iioorevalpovbkents aher ebpibeichy dvluad o
confirm positively the occurrence of poor crinping in the crinping
operatioat 20nly ati@i nithg t RPawveedb} eetd acdeclrhgatls vrio@ermiest i on,
there is provided a crinping tool, having a crinping operation information
detect ©hitPEefsUBLeEriRBinaf 6PRAL PYR EdBCerni AgCralpingpiteglopdisdi on; a
pressure judge unit for judging, in accordance with the information

det ect eB2ByPEnBPEERKFANG Y25 o ioh PHESF i POR Bt SEL VERSt POWRSt-her t he

pressur g L2 o el 3.0.18,4U5 2008 10 AP 21, RDSLELU G For

tool.

SUMMARY OF THE INVENTION
The present invention aims at eliminating the drawbacks

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 giﬁen 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 operationinformationdetectunit, whether the pressure is normal



An operator, who uses the present crinping tool, is able to know easily
whet her the crinping operation has been executed normally or not. Ahgp qjyz
operator is also able to imediately 5 stop the crinping operation a %%
appropriate neasures. Also, in attaining the above object, according to the
invention, there is provided a crinping tool having a crinping operation
information detect unit for detecting information concerning a crinping
operation; a display unit for displaying 10 quantity information; and, a

di splay control unit for allowing the display unit to display the quantity
information in accordance wth information detected by the crinping
operation information detect unit. An operator, who uses the present
crinping tool, by referring to the quantity information display, is able to
15 j udgereasidnmathethdr & hetif iy mgidpLoanoan flydsghaenjedgewteshil hor mal |y
or not as well as whether the maintenance of the present crinping tool is
necessarjnoopaoatoBy twhe wags dher pmeisegtt colirgdogr diowd ,t G s b lienviention is
not limted to a crinping tool which can obtain the pressure 20 thereof

f rom t hkndwi ekadlyomde tofe rathel eetimpd ngotopre daditiant ey beena exdayiady t ool

whi ch can obtain the pressure thereof by hand. Also, in a crinping tool
accor di AgrialiNeCs madnt | BRSO, ofhe pPesaor a2 b a9ée & mmedictts¥ order to

obtain the pressure thereof. 25 4 0 8 AUG 2005 BRI EF DESCRI PTI ON OF THE
DRAW NG&top the crimping operation and take appropriate measures.

Also, 1in 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 gquantity 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 Jjudge 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 tool 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,
0il pressure may be used or may not in order to obtain the pressure
thereof.

25



Fig. 1 shows an enbodi nent of a crinping tool according to the invention;
specifically, Fig. 1 is a block diagramof ,a circuit which detects

pressure of an oil-pressure 5 cylinder and displays the thus detecte

pressure on an LED display device; Fig. 2 shows an enbodi nent of a
tool according to the invention; specifically, Fig. 2 is a plan view of an
electrically-operated oil-pressure crinping tool, showing the 10 LED

di spl ay devi ce disposed in a nmain body thereof;

RIS

crinping

Fig. 3 shows an enbodi nent

of a crinping tool according to the invention; specifically, Fig. 3 is a
bl ock diagramof a circuit which detects the drive current of a DC

and displays the detected drive current on an LED display device;

shows an enbodi ment of a crinping tool according to the invention;

specifically,

devi ce which can display bar raphs; Fig. 5 shows an enbodi nent of
crinpi ng tooFidecér dhwys 2@ i Merre vt gn: Cripaing dwldly aqriqpding
bl ock diagramof a circuit which counts the nunber of tines of exec
crinpi n§© &per ANVERS 1oid FRFSIdIC alHY c Ut rleleﬁ t& BrPah diEy R R Ay

6 .shows an gnbodlnent of crinp tool accaording 25 to the

devi ce;
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cylinder ang élsp ays thus etec e pressureyon an LED

display device;
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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
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;

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
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

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

not or
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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 ﬁ t&qﬂ?@&
invention; specifically, Fig. 7 is a block diagramof a circuit whi ﬁ,
the drive current of the DC notor increases up to a sufficiently high
val ue, sounds a buzzer; Fig. 8 shows an enbodi ment 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
electrically-operated oil-pressure crinping tool. | DETAILED DESCRI PTI ON OF
THE PRERERRED1EVBODICHENTIS: 1t hhatotidi ;i e theeo lbdneeo iolbj et s sz ovdindeto t he
invention, there is provided a crinping tool having a crinping operation
20 i nf orimttiben cgamcitnqufiRe fadvl e tid@redd 9 sniigr ket BoAUESAEEPRICAY BLIERI npi ng
operation; a pressure judge unit for judging, in accordance with the
i nf or mat Yo et etz &y ¥RelEPi nping operation information detect unit,
whet her the Rressuwe is normal . or. abnor i f uni.t _for

t

| ; d i f
notifying thejdrdge F21F ?nzgmaﬁdﬁ%%?ﬁt%?,émﬁglﬁgggg?%é°¥Lgggﬁfdépﬁnping
tool . is_able to 6 0 8 AUG 2005 knoy&gasﬁ{g'm@eggeg Bpgcﬁr&gggggmog%ration

has eedu%gggﬂt%ﬁyentlon; specifica
a circuit which, when the drive current of the DC motor increases
up to a sufficiently high value, sounds a buzzer;
Fig. 8 shows an embodiment of a crimping tool according
to the invention; specifically, Fig. 8 is a block diagram of
10 acircuitwhich, whentheoil pressureoftheoil-pressurecylinder
in the crimping operation increases up to a sufficiently high
value, turns on an LED and also displays the maximum value of
the present o0il pressure; and,

Fig. 9isasideviewof thewhole 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 judging, in
accordance with the information detected by the crimping
operation informationdetect unit, whether the pressure is normal

or abnormal; and, anotifyingunit fornotifying the judge result.

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



normal Iy or not. Also, the operator is also able to imediately stop the

crinping operation and take appropriate neasures. By the way, a cringhﬂﬁ@
tool according to the invention 5 is not limted to a crinping tool R0

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 wused or may not in
order to obtain the pressure thereof. 10 Ina 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. Also, in an
el ectrically-operated crinping tool which 15 generates pressure by driving
an el ecitidwe ¢Ed OIy whé tiveghtile Pressine SEesotionyhde bsed, ekbeneedan al so
be used a current detector for detecting the drive current of the electric
not or ruseth Wheo rexetut iAlgsd heher oppragooper al sommble mhediptevivdes an
al nost linear relationship between the drive current and 20 out put torque
t her eofsteamdshé cnosping opdezrtigpesndftakecippropnbabesnagswekb,. the drive
current and output torque thereof are nmutually related. Therefore, in case
where the mBd nune Yayuedof rER® 1801 @ oduracar diik nownth e heDHaRE ABm pressure
applied to the_ crinping operation can be obtained by anal ogy and, using 25
t heSpr s URRt j LHBETEAI £0 Pt CCAMPBEY URPdd WHettheia R HePER HpPRESIUGRE AUG 29
operatipn has, begn; execuled pormRllY Jedl%c Ai%r "ML € nay be a
crimping tool which can obtain pressure by hand. Also, in a
crimping tool according to the invention, 0il pressure may be
used or may not in order to obtain the pressure thereof.
10 Inacrimpingtool according totheinvention, as thecrimping
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 tool which
15 generates pressure by driving an electric motor, although a
pressure sensor may be used, there can also be used a current
j 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



where the current detector is used, there is elimnated the need to dispose
a pressure sensor in the oil-pressure cylinder and, therefore, sinpl %
nodi fying an electric circuit, the 5 invention can be enforced easﬂpgA éﬂmﬁ
the way, an electrically-operated crinping tool according to the invention
is not limted to a tool which directly applies pressure to the crinping
termnal using the drive power of an electric notor, but it may also be a
tool which applies pressure 10 to the crinping termnal through oil pressure
using the drive power of an electric notor. However, of _

el ectrically-operated crinping tools, an electrically-operated oil-pressure
crinping tool, which uses an electric notor to drive an oil-pressure
cylinder to thereby 15 generate pressure to be applied in a crinping

oper at igybrdtion My beesi BRLeutBAShouabUNg bt )50, Ve, |incaggewhere
various wunit according to the invention are incorporated therein, can be
made coacd .thidhatutrsenpr éteeabby, ishasedyayhHearausied slichinated the

el ectrically-operated oil-pressure crinping tool. 20 Also, as the electric
not or, rpreaf epabiiypokkea eprraysbee usatsom iPCthret ot 1 -Fhesseasonyibndéhis is as
follows: that is, since the DC notor has an al nost |inear relationship

bet weeraniche tdve nasf o maur rsimp lande yurgdit £y orqyuan thkeebfic céirani s, akheeasy to
design and thus the DC notor is easy to control, and also a battery 25 can
be BsedrientiompovEr kappricrted raPd Yot or, which not only 8 0 8 AUG 2005

allows an operator to carry the crinping tool w.th himor her ,
By theway, aneléctrically-opeératedcrimping tool according

to the invention is not limited to a tool which directly applies
pressure to the crimping terminal using the drive power of an
electric motor, but it may also be a tool which applies pressure

10 to the crimping terminal through oil pressure using the drive
power of an electric motor.

However, of electrically-operated crimping tools, an
electrically-operated oil-pressure crimping tool, which uses
an electric motor to drive an oil-pressure cylinder to thereby

15 generate pressure to be applied in a crimping operation, not
only is simple in structure but also, even in case where various

( unit according to the invention are incorporated therein, can
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 torque 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



but also permts the crinping tool to be used regardless of an operation

pl ace. These crinping operation information detect unit may be 5 usgfg

i ndependently or may be used in conbination; for exanple, a pressur éH@ZWﬁ
and an operation detector may be conbined together, or, a current detector
and an operation detector may be conbined together. In case where a
pressure sensor is used as the crinping 10 operation information detect
menber, the display control unit rmay be structured such that it allows the
maxi mum pressure value detected by the present pressure sensor during one
crinping operation to be displayed. In case where a current detector 1is
used as the crinping operation information detect nenber, 15 the display
control unit may be structured such that it allows the naxi mum current

val ue dehaciwed aby obplee aplasent cautrfefhedetrefpohg @ublNgidRehii 6P RYr
operation to be displayed. Also, in case where an operation detector is
used as kute ardarpexgndper ahé oarimpiongmabbbdn tdetbec tuswehherga tdiee g spf ay
control unit may be 20 structured such that it not only counts the nunber of
tinmes o epeqatiiom gflard mpi ng operations detected by the present detector
but also allows the count result to be displayed. The display unit, which is
used to di splTiesthe it d P e HHtoraratinipreh Sistmayde te gluntti tarayabPee or a
quantity through 25 a display state including three or nore conditions. The
di spPay 's sl §nAsRergEs Y RENBRY R Urdduds FeMBkBRGERR; fOF ¥%@MDIe, by

diSplaw;K%ressure sensor and an operation detector may be combined
together, or, a current detector and an operation detector may
be combined together.

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 valuedetectedby thepresent 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 a display state including three or more conditions. The display



single figures or nore according to the decimal display system and, such
nuneri cal val ue display has an advantage that the pressure val ue ofD 'mm 006
pressure and the nunber of tines of execution 5 of operations can be “cl ear
shown to the operator. As a display device for displaying figures according
to the decimal display systemin this manner, for exanple, there can be
used an LED (Light Emtting D ode) display device or a liquid crystal

di splay device which uses a 7-segnent display or a dot matrix display. 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 pressure value of oil pressure
and the nunber of times of execution of operations can be shown to the

oper at opfi muave riSalntwd tuamel s eaxgctbedndépst axdmpdieneby Rbrspikayphe, when
the nunerical values such as the pressure values of the oil pressure are
di spl ayedngtkef bperasorr meste haverkapal edddcadegimepedt angey YsEere: nor mal
pressure val ues. However, in case where the pressure values are displayed
by the @n&nt iSHE dinspieRi Gkt edd ue hdl epbe it B S 26nc advipidgd oyt Wi ke on from
proper indexes mhether the ressure values are nornal or not. As a display
devi ce PERSANSHIARA YOt gﬁ%ﬁ%ﬁlf?ééldttrﬁ%ﬁbﬂba%’&h’?%?sPéﬁr’%%%h‘ih‘f’i‘on for
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anges WOLGRALE, CONLLIUOHR, L 0P Alolialng 10, Bn8 AL ROP% splpys the

quant| tres S® or e grap usi n
system in this manner, for example, there can be used an LED

(Light Emitting Diode) display 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 0il pressure

i 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 judge 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



a 7-segnment display or a dot matrix display. Also, the bar graphs or circle
graphs can al so be di splayed stagelessly in an anal og manner, for exaggbg
by rotating a cylinder or a disk 5 by a proper angle. Further, i nst edd 006
t he above enl argenent or reduction of the ranges, the quantities can al so
be di splayed through varying shades or colors The display unit for

di splaying the quantities includes a printer which prints the quantities on
paper to thereby put 10 themon record. In case where a pressure sensor is
used as the crinping operation information detect unit, the pressure to be
applied in a crinping operation is detected by the pressure sensor and the
maxi mum val ue of the pressure is displayed by the display 15 unit. This
allows the operator to judge easily whether a sufficient value of pressure
has beerdiappld e thy &heneltpsnch bapegadpRs o inodird e gashshensiageurrent
detector is used as the crinping operation information detect unit, the
drive cu rendeqrient DEL sgDapober ai micst ord tpuixngdiopelray | ol so detleet bdrby t he
current detector and the nmaxi num val ue of the drive current is displayed by
the di sptaghmidcr S mncke tdqeaPG nodmrahes e &l spbayéeéd nebagekbekaslpnship
between the drive current and output torque thereof, in case where the

maxi mumaslane lofg maangri vEosgkatele s howtating assy amden agi la gidksure
applied in the crinping operation can be found, 11 0 8 AUG 2005 whi ch makes
it pSssidf & thRF JAfiye |y FWhébRer tREterAnPEnghe above enlargement

or reduction of the ranges, the quantities can also be displayed
through varying shades or colors.

The display unit for displaying the quantities includes
a printer which prints the quantities on paper to thereby put

10 them on record.

In case where a pressure sensor is used as the crimping
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 judge 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



has been executed with a sufficient value of pressure or not. Also, because
there is elimnated the need for provision of a sensor in the interig¥A6H 05
an oil pressure cylinder, only by 5 nodifying an electric circuit, tﬂ n
invention can be enforced sinply. By the way, the display control unit can
al so be structured such that, instead of allow ng the maxi mumvalue of the
drive current to be displayed as it is, it allow the display unit to

di spl ay the nmaxi num val ue of the drive current 10 in the formof a nunerica
val ue converted into oil pressure. |In case where an operation detector is
used as the crinping operation information detect unit, the execution of

i ndividual crinping operations is detected and the count results of the
nunber of times of detection is displayed by the display unit. 15 Thanks to
this, itwhishpesdd¥ & f PYoddid laperatnidd® «fly mhadtedheth@ @ODAp Lo@di tion
can occur in the crinping operation due to the life of the crinping tool
itself drast beeni egeafutichewihdad parffioheat thtutoof;pasdsalsooritot s

possi ble for the operator to know whether the crinping tool itself or the
parts of Allse, Bechosle mhstrebe sr el iawiedh tord rndte nAlesb, fac qoralvingi o ¢ Hie
invention, there is provided a crinping tool having crinping operating

i nf or matd sengetredn Gnet interiget eét ROl Af PYABSIDE evhtedal ngorl ¥rymi ng

operation; fpressure judge unit for judging in accordance with the

i nf of matost £25 ndetadt tedd TiF S Ik F Wik ng- B et s ont Thf @Ahre?e PR e eed unit 12

0 6 AUG 206 whether the pressure is.normal or abqprna]; and, notifying unit
simply. By the way, the display control unit can also be

structured such that, instead of allowing the maximum value
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 oil 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; andalso, itis 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 judginginaccordance with the information

25 detected by the crimping operation information detect unit
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for notifying the judgnent result. According to the present invention, a
user, who uses the present crinping tool, is allowed to knom/easilyan%ggﬂg
the crinping operation has been executed 5 normally or not. Further, In ¢
where it is found that the crinping operation has been executed abnormally,
the user is allowed to imediately stop the operation and take appropriate
measures. 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

referri whetthetrthehetgutess displisyad ropadndt tapniorirarlratndn abei fginghenttr i npi ng
operation has been executed normally or not. And, these crinping operation

i nf or matfioen naéti gl ngnitth engiyu ddwee nits ek  depe Adedtddy ngr  traytHee pisssenh

conbi nation; for exanple, 20 a pressure sensor and an operation detector
may be éosintdent ogatsiedr, Wae use schibe drite seattecrbPand v lopésal rvetkt ect or
may be conbined together. Al so, according to the crinping tool of the

i nvent i 8R, kKnPNee TS Uhe th&Fs bhecal BRI b siddd I hesnPraats Wit the 25
current detector. In case_where the pressure sensor, and current 13 0 8 AUG

2005° deP&MGH Lar £TuBed -i nFLbhBf hat F B2 the' Rl et det et Btnhy e the

crimping operation has been executed abnormally, the user is
allowed to immediately stop the operation and take appropriate
measures.
Further, in case where the crimping tool of the invention
10  comprises not only the above-mentioned crimping operation
information detect unit, pressure judge unit and notifying unit
but also display unit for displaying quantity information and
'display control unit for allowing the display unit to display
thequantityinformation. Therefore, auser, whousesthepresent
15 crimping tool, is allowed to judge easily by referring to the
thus displayed gquantity 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 tool 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

13



pressure sensor can be conpared with the value detected by the current
detector and thus the detected values can be corrected, which nakes itAUG o0
possible to judge the pressure with nore accuracy. 5 By the way, accgﬁdrné
to the invention, the crinping tool is not limted to a tool of an
el ectrically-operated type that the pressure thereof can be obtained
through the drive force of an electric notor. For exanple, the crinping
tool may also be a tool of a type that the pressure thereof can be obtained
10 by hand. Also, the pressure nay be obtained through oil pressure or not
through the oil pressure. As the crinping operation information detect unit
for detecting information concerning pressure applied in a crinping
operation, there can be used a pressure sensor for detecting 15 the pressure
in the detaptog eper atsiedn;imnchnkinatieorcasthof vahae etetecicedl by- dper at ed
crinping tool, there can be used a current detector for detecting the drive
currentpbésanrel sersdr camthy coMpsged Wé tphr ebsuval pedigt emied iy diiet whi ch,
in accordance 20 with a pressure value detected by the pressure sensor or a
drive €WFFent dﬁatr%t%taé& shupythadelingtas vaduest erl judges aticher the
pressure i s normal or abngormal. For exanple, the pressure judge unit may be
corrposeti of a{“ad%?rﬁpéFr%?FJck?]r%GPtj ‘E:%%%ll'ilh@ RS S 3t e F’“ﬁg‘jha}“‘@F%é‘r?c\Pélatcé’ge val ue
ghgrven current val ue serv 25 as a standard f r 1%g$nt and a record
crr £

it for PECOMYINAY 14GFFAIE 2605 hE R b  ort 1ng 90 of the

pressur§s not limited to a tool of an electrically-operated type that

the pressure thereof can be obtained through the drive force
of an electric motor. For example, the crimping tool may also
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

14



Further, the notifying unit is unit which notifies a user, who uses the
present crinping tool, of the judgnent results through lights or soggqﬂgzmﬁv
For exanple, in case where the pressure 5 is found abnormal, an LED rmay by
turned on or a buzzer may be sounded. Due to this, the user using the
present crinping tool is allowed to know i nmedi ately whether the crinping
operation 1is good or not. By the way, the notifying unit has only to

notify at |east one of the normal and abnormal judgnent results. 10
According to the crinping tool of the invention, since the pressure
detected by the crinping operation information detect unit is judged by the
pressure judge unit, it is possible to know whether the crinping operation
has been carried out normally or not. Such judgnent result can be notified
i medi atbeyndbmbd blre absermasi sgattkee ofr édentpremsisngrieng t ool ; and, at the sane
time, in the case of an electrically- operated oil-pressure crinping tool,

t here maybe Huspbsed umé thofhifyhngvien tt he writhpihigh npeiftieenaissdound
abnormal, shuts off the current and oil pressure systerm so that the

oper at i shocasebe ther diid et oppdel ingretivat el 9 2beADsd IMemd juffde® resul ts
of the pressure may be put on record or, in case where there is disposed
uni t f oFhEPRASTlEFH HgoE wOUNdScor HOt & XA MPdPagePrERE SdER e FBREr el Ehy bei ng

able to add such recorﬂing function to the cri£$iq? tQol. Thanks to this,
the barits SPURRe2RPPEPRAg £BOFELWAR ¥MPhaSt s GOt KT id WA 2Hei®ry 35 poorly

?;i ggﬁjégflggege C]S’ll,uleetcc; %%1%6,‘]: gfig IEsbeer WS%SnegnEh%régggggtléergir@éJ%ozquS t ool
is allowed to know immediately whether the crimping operation
is good or not. By the way, the notifying unit has only to
notify at least one of the normal and abnormal judgment results.

10 According to the crimping tool of the invention, since
the pressure detected by the crimping operation information
detect unit is judged by the pressure judge unit, it is possible
to 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 disposedunit which, when the crimping
operation is found abnormal, shutsoff the current andoil pressure
system, so that 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 toocl. 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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Now, description will be given below of the preferred enbodinents of a
crinping tool according to the invention with reference to the accogyeamﬁim
drawings. 5 Figs. 1 to 5 show an enbodi ment of a crinping tool according 0
the invention. Specifically, Fig. 1 is a block diagramof a circuit which
detects the oil pressure of an oil-pressure cylinder and displays the thus
detected oil pressure on an LED display device; Fig. 2 is a plan view of an
el ectrically-operated 10 oil-pressure crinping tool, show ng the LED displ ay
device disposed in a main body thereof; Fig. 3 is a block diagramof a
circuit which detects the drive current of a DC notor 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, Figoo% is adellioelceddi agram of a circuit which counts the nunber of
times of execution of crinping operations and displays the count results on
an LED di spNay,dadserigfuirdherilFi gs. o6 e also showhehe mbbeer edbodi nent
of 20 a crinping tool according to the invention. Specifically, Fig. 6 is
a bl ockedbadiawndfs afckrewinpiwd dinolwketoridd ngi toptessimesntionheith

oi | -pressure cylinder in the crinping operation increases up to a

suf fi ci 8REEYeRcgh tealthe aCmarPadyyidyy IEBWiKGs- 7 is a bl ock diagram of a
circuit which, when the drive current of 25 the DC notor increases up to a
suff1ci ent| yFhE§h Y&cue shayuarsemee e Hue t2a & 1HRAPSr CORhPCEEIIBI i s a

bl ock d%ggggglggv%n &%%qltsggégPically, Fig. 1 is a block diagram of

a circuit which detects the o0il pressure of an oil-pressure
cylinder and displays the thus detected o0il pressure on an LED
display device; Fig. 2 is a plan viewof anelectrically~operated
10 oil-pressure crimping 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 o0il pressure
of the oil-pressure cylinder in the crimping operation increases
up to a sufficiently high value, 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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when the oil pressure of the oil-pressure cylinder in the crinping

operation increases up to a sufficiently high value, turns on an LEﬁ %&g 005
al so di splays the maxi mum val ue of the present oil 5 pressure. By t @ Q
in the present enbodi nent, the conposing parts thereof having simlar
functions to those of the conventional crinping tool shown in Fig. 9 are

given the sane designations. In the present enbodi nent, description wll 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

el ectrically-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 disposed 15 an LED di splay device 8 and a display button
9. The hEDbudisplaynddevige 8 is a dilsplkayideviaae ofhiaclridicspltayehisihg- fi gure
nunbers through the 7-segnent display of an LED. And, the display button 9
i s a swwheh thlel chl pwietsclies ¢ Hieherd iof fprodfssure dy$phdyrbyn the cdiEDidigspl ay
device S. 20 Also, in the present electrically-operated oil-pressure

cri npi ngpevationasishveasea WP gtola suhiiesisantel wdvigdy vEluss rowmtedn on an

oi | -pressure cylinder 10 which is disposed in the interior of the nain body
1. The pRebBRBrandensd? dispkays senddraxkneh valdte @l thfe Rgigsgittessdre in the
interior of the oil-pressure 25 cylinder 10 for pressing against a piston 2.
The Jr eBEBFEUTSIue 17 0 8 AUG 2005 of the oil pressure detected by the

r r nsor_11 i . . .
pressure se g? the wgi, in the present embodiment, the composing parts

thereof having similar functions to those of the conventional
crimping tool shown in Fig. 9 are given the same designations.
In the present embodiment, description will be given below
10 of an electrically-operated oll-pressure crimping tool which
is similar to the conventional crimping tool shown in Fig. 9.
In an electrically-operated oil-pressure crimping tool
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

i 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 11 is a sensor which
detects the oil pressure in the interior of the oil-pressure

25 cylinder 10 for pressing against a piston 2. The pressure value
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transmtted to a peak hold circuit 12. This peak hold circuit 12 is a
circuit which holds the maxi mum val ue of the oil pressure detect ednggé 4%3005
pressure sensor 11 and, by resetting a value 5 held in the start ti o]
crinping operation, at the tine of the end of the present crinping
operation, is able to continue to output the nmaxi mumval ue of the oi
pressure obtained during the present crinping operation. The maxi num val ue
of the oil pressure output by the peak hold circuit 12 is transmtted to 10
a display driver 13. This display driver 13 is a circuit which allows the
LED di spl ay device B to display the maxi numvalue of the oil pressure

out put by the peak hold circuit 12 in the formof figures according to the
deci mal display system The detect value to be output by the pressure sensor
11 15 b$ aheanal bgpsegrakewdiedtedt=edhoryalthy camseser ofemsool fldge s val ue.
And, the peak hold circuit 12, using an operational anplifier and a
condensérangnhtbedcoafd graad haxl s imsalidg 18i-r cThis péd khold putsuite maxi num
val ue of the voltage value. Also, the display driver 13 is able to quantize
t he pre$@ns gakihahi pOvhiciuBodAg Eonmedimuevl degnfe it edp 5hIPHRS VIL S he
respective figures nunbers of the LED display device B to thereby display
them aSefPgtresPYcEBRIPRESEIEEnE SO ndl dPspl &Y LpsisdhindovievEiUSccor di ng

to the present enbodinent, the ak hold,circuit 12 and display driver 13
e T esBESE! V8l J Rbofiddn I oE ot nFEFBRbIBUOER baRTed26n WHfe K surf ace
3:: s;o:gg%t [ aée?eg gcr)g t%[eﬁ‘gg;e%ggé cOr”in‘{‘f?i'anho%Q%a%@n‘?' fgla%edgglcco%t%ﬂuse

to output the maximum value of the 0il pressure obtained during

|
| the present crimping operation. The maximum value of the oil
pressure output by the peak hold circuit 12 is transmitted to
10 a display driver 13. This display driver 13 is a circuit which
allows the LED display device 8 to display the maximum value
of the o0il pressure output by 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 1is an analog signal which is normally composed of a voltage
value. And, the peak hold circuit 12, using an operational
1 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 quantize 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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detect value of the oil pressure output by the pressure sensor 11 is input
to the analog input termnal of this mcroconputer, where it is A-Q)8ﬁ982ME
converted and is thereby processed as a digital 5 signal. Al so, the pea

hold circuit and display driver 13 are respectively conposed of the program
of the mcroconmputer. That is, in the case of the peak hold circuit 12, in
the start tinme of a crinping operation, the initial value of the oi
pressure is set in a given rewitable storage area; and, in each sanpling,
10 the detect value of the oil pressure input fromthe pressure sensor 11
is conpared with the initial value set in the given storage area and, only
when the detect value is larger than the initial value, the initial value
is replaced with the present detect value, while such repl acenent
processbngshack tepdRledlisthl daherestiyceh8i hg dbsposedhol thatwefomei mihe val ue of
the oil pressure obtained during the present crinping operation after

conpl et detiectf vaheeprBstdre drli ppiesg ussepatboih. by nth¢eonh splegy <hrisar 13,

for exanple, in the case of a dynam c display, in each display scan, the
val ue sét is impatgiteehhgt praked drieall §e|r@aaa§u@faﬂulsz@u@0@mmtt% into
data for_a 7-segnent display, and on/off signals are sequentially output to
the respPBEFPvEL seyfe@ soBVerREd pRd petttinfg eRivgRresese efnes LEd i idfay device

Systbm SAUBBLI Tt £ (HES AAGGrLELEroa tor 60t A BAFY- Sperat ol e ¢
o TR RIS iflend DoF 23R TR AlE SRR BRGNS © A
That is, in the case of the peak hold circuit 12, in the start
time of acrimping operation, theinitial valueof theoil pressure
is set in a given rewritable storage area; and, in each sampling,

10 the detect value of the oil pressure input from the pressure
sensor 11 is compared with the initial value set in the given
storage area and, only when the detect value 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
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8, whenever a crinping operation is conpleted, the maxi mumvalue of the oi
pressure in the present crinping operation can be displayed by the {gIAUG 2005
di splay device 8. Therefore, by confirmng 5 whether the present naxi num

val ue exceeds a given 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 perforned normally or not. By the way, in the
above-nmenti oned 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 1is not limtative but, for exanple, provided
that it is capable of detecting the pressure of the piston 2, the pressure
sensor Uowhl timey dhl g0l dye Wlitspose? ab dnynposi ttihen 1o tdiswlidy plessce e
circuit, or the pressure sensor 11 may be di sposed at a position where it

i s abl e8tovhienever di ceénbynyrreraisben a sofompee pedt dihe RaxAyy, vakughown in
Fig. 3, the drive current of a DC notor 20 14 disposed in the interior of
the mai #fbédy Pidmpuss sderedited sy preaattertr idening @pql@famnt%n pPesent
detect value may be used instead of the detect value of th ressure sensor
11. Si ﬁlééptlﬁé!eﬁcbmfkﬁ LER dﬁr%ﬁﬂt%égeé(ﬁcﬁl $rost! hqq?é%’rrerfepé{tcf B Get ween
the driv rrent and out ut t oy que reof detectln 25 the drive

Cur et WoeEhee IR T TEE KRRTHE BoEpet em%e}s 30 9 VETAUB BIOF A the DC

ot or thu%h%he giltg§egghr8rﬁsgubeegosg§f§gp gdfor the crimping or

not, the operator is able to judge whether the crimping operation
has been performed normally or not.
By the way, in the above-mentioned embodiment, in the case
10 of the crimping operation information detect unit, description
hasbeengivenof a structure using the pressure sensor 11 disposed
in the interior of the oil-pressure cylinder 10. However, this
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 value of the pressure sensor 11l.
Since the DC motor 14 provides an almost linear relationship
between the drive current and output torque thereof, by detecting

25 the drive current, it is possible to know the output torque
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to the oil-pressure cylinder 10 by an oil-pressure punp. In the case of the
structure shown in Fig. 3, the maximumvalue of the drive current iggh6d005
by the peak hold circuit 12 and 5 is displayed on the LED display device 8
through the display driver 13. In this case, the nuneric val ue representing
the maxi mum value of the drive current can also be displayed after it is
converted into a nuneric val ue representing the maxi nrum value of the oi
pressure. In case where the current detector 10 15 is used in this manner,
not only there can be elimnated the need for use of the pressure sensor 11
which is expensive and troublesone to handle, but also there can be avoi ded
the need for tinme and | abor for sealing and fixing the pressure sensor 11
to the interior of the oil-pressure cylinder 10. 15 That is, sinply by

modi fyioy the BCewmbtioc didrcuinttat tie ithventibnpreasube énf becegrdties | ow
cost. Also, in the above enbodi nent, description has been given of the LED
di spl aytaetieec BlfpredpypragivhgnaaredOc byalages il Hawssarre aimghowdn n Fi g.

4, there can al so _be used an LED display 20 device 16 which displays

quant i t¥es casge taf sthEDsErYprayedelree 1265 1gwePve ther Pewiand Vedg e ED

di splay segnents are arranged in_a row and, as the value to be displayed

i ncr eases, theedbl veweliEeOF spf alfeLdgh¥nticaPgakurréd 6hrs¥dtentd éFFg in the

OO PLALBRIEATNEL el boougzshout L 1§ o IR b, lieuer 25
this orger,do fherepy displaysLheyal eRel 1c2vB00LaBRTBANS Ly the
maximum value of the drive current can also be displayed after
it is converted into a numeric value representing the maximum
value of the o0il pressure. In case where the current detector
10 15 is used in this manner, not only there can be eliminated
the need for use of 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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Use of such LED display device 16 can provide the follow ng advantage: that
is, even when the actual value of the oil pressure or drive current 8 AUG 2005
necessary in the crinping operation is not 5 known, in case where thg nunber
of the turned-on display segnments exceeds nine but any one of the renaining
three display segnents disposed on the right end side in Fig. 4 and
differing in the light emtting colors is not turned on, the operator can
understand by intuition that a sufficient value of oil pressure has not 10
been obtained; that is, there can be obtained an advantage that it is easy
for the operator to judge whether the crinping operation has been executed
normally or not. As the LED display device 16 for displaying quantities,
there can be used not only an LED display device which displays the

quant i t tlessiardrickoathsrsly- ¢t apha it vaddias Losa r@te@diaPFngnnebut al so
an LED display device which displays the quantities in a circular-graph
manner. UsRirehefuchhbER daprap¥odBElg8edfacanspirayldevitée WeildlPvwedi¥ changes
the light emtting colors or the |ight enittin% intensitjes step by step or
st epl es3®yaRkeePdiTHR % 65t KYaPaVies thrpacbupt Vdilys ol dle NS ESFHIFe above
enbodi nent, in the case of the display . unit descrigtion,has‘been gi ven of

the strottAFLVEsCHGTERE NS SHTY 5P deRs cor B"BHRY t ARSEEFURRUrE t&thg t he

LED di spl device 16. Ho th | s be used ther .display 25
ni € pFOaTed T FA I B SBF MaRCrTE VAT B8R TR SER T D B AL

2005 us-ékqgeé‘dgir?iHIea%u@QIQ?rorlenglfua’-\QQe%ailne.Lq?@I tfx?égedisstﬁae?;sef ents

disposed on the right end side in Fig. 4 and differing in the
light emittingcolors isnot turnedon, theoperator canunderstand
by intuition that a sufficient wvalue of oil pressure has not
10 been obtained; that is, there can be obtained an advantage that
it is easy for the operator to judge whether the crimping operation
has been executed normally or not. As the LED display device
16 for displaying quantities, there can be used not only an
LED display device which displays the quantities in such a
15 bar-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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exanpl e, there can be used an LED display device 8 and an LED di spl ay
device 16 each of a dot matrix system Further, the display unit is qﬁé 6 2005
limted to a display device using an LED 5 but it is also possible tg % @
liquid crystal display device. Also, the display unit nmay be linked with a
printer; that is, 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 nmotor 14 having a given relationship 15 with respect to the oil pressure
or the psesgure disspl ectegneandnthedimygi aimlealsie tfrdades et est efloval ues i s
di spl ayed. However, alternatively, as shown in Fig. 5, the execution of

i ndi vi dexlanpidienpitig repeeat bens sednabeldét déspdabydavérenpi agd apekBPi on
detector 17, the nunber of times of execution of the 20 crinping operations
det ect edisplalye devilfs N opetatd bra dde echakris7sgaheBe countledr bytecounter
circuit 18, and the count results of the crinping operations can_be

di spl ay€d SPHRUGR itthe Tingh ayi™idr§der° 13 GroRtrY LEEY tF S pr &b ded cBEB. In
cctugl pxaeyl on of. L il el oL ING SRELaliont,y BEL0GCIBE i e
switch 5,,00 PLESSEPBRSY Sft AP WML R 13U998P Her; that is,
whenever a crimping operation is executed, the operation is
printedonpaper totherebydisplay theexecutionof theoperation,
so that the crimping operations, which have been executed
10 previously, can be put on record.

Also, in the above-mentioned embodiment, description has
been given of the structure in which the o0il pressure of the
oil-pressure cylinder 10 and the pressure of the piston 2, or
the drive current of the DC motor 14 having a given relationship

15 with respect to the o0il pressure or the pressure is detected

and the maximum value of the detected values 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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or fails to execute a crinping operation and thus executes the crinping

operation again. Thus, it is not always easy for the crinping operaﬁhqﬂ, 05
detector 17 to detect the execution of the 5 individual crinping opeYat gﬂg

one by one with accuracy. Therefore, the crinping operation detector 17 may
be structured such that it need not al ways detect the execution of the

i ndi vidual crinping operations one by one with accuracy. For exanple, the
operation of the piston 2 may be detected by a mcroswitch; 10 that is, in
case where the piston 2 advances a given distance or nore and then returns,
it my be defined uniformy that one crinping operation is conpleted. And,
the start and conpletion of the crinping operation nmay al so be detected
through the varying patterns of the oil pressure in the interior of the

oi | - pr egssiceidfeeyhiinders ,10r pir elshreaUgHr k tite vai yigeg Ppaitct hsudtiehhg, dri ve
current of the DC notor 14. The counter circuit 18 and display driver
13maybesesirdis \tel execopeosedr bhpahggrpatatiorwngd tdrus sixmchdrlsy theo t he
above-nmenti oned enbodi nent, they may be conposed of a mcroconputer. In
case wherengirey mpdyertiofn tagees of Téxecut tohs 200 bfa vty Treéawyi d@ropeeations is
counted and displayed in the above manner, it is possible to confirm not
only ther Heeing pe et erdatecw?r the frades esit tthe execiytieal Pf- 6per at ed

oi |l -pressure crinping tool but also the life of the electrically-operated
oi | Spr et et ARG nFrgPLed PPEEPLIPRS AT dBCeOMRt it tRGETEFYpl ayed

S:JSBF;yT%%?OE%%%He%’SQ g?igpgnéucgapezggt?igrlfrdteh:%rc’to%?g rilasy %iesglc%xgguggdt he
such that it neednot always detect theexecutionof the individual
rcrimping operations one by one with accuracy. For example,
the operation of the piston 2 may be detected by a microswitch;
10 that is, 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 thecrimping operationmay also bedetected through the varying
patterns of the 0il 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
{ l13maybe 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 ispossible toconfirmnotonly theneed for replacement
of the parts of the electrically-operated oil-pressure crimping
tool but also the life of the electrically-operated oil-pressure

crimping tool itself inaccordance with the thus displayed number

25 of times.
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the LED display device 8 is not Iimted to the maxi mum pressure value and
the nunber of times of execution of crinping operations that are neb;{ﬁ@ﬁ@w
above, but other pieces of information 5 concerning the crinping ope

can al so be displayed by the display unit. For exanple, in case where
pressures respectively applied to the piston 2 in the respective crinping
operations are tine integrated and the thus integrated values are added up
t oget her and di splayed, the life of the 10 electrically-operated

oi |l -pressure crinping tool can be surm sed nore accurately while

di fferences between the habits of operators, differences between the

mat eri als and shapes of crinping termnals are taken into consideration.

Al so, in the above-nentioned enbodi nent, description has 15 been given only
of the case Farwhiech, wirdty ivhedishéadedpbay theutdiepl®y sirddprasstedaso turn
on the display unit such as the LED display device 8, the nuneric

i nf or mattibenLEAnd bep ta g pleykce 8 Howevérliml ted rat ithel paxinamipfossmareéon can
al so be displayed independently of the display button 9. For exanple, such
di spl ay V23 Ucapn B hexrenPed whéaeRed hgka Col eate b TR 1819eeR ¢ ¥ &l P§/S oper at ed

oi | -pressure crinping . tool is put into operation, or such display can be
execut edhéH y2For méngil\?é‘ﬁ’dpe?‘k? Y of PHEnme® it er PLBRPF et font PP BaEHCR 1 i npi ng

operation. A&soz t here can be englogegig s%ryctqre in W@h%gﬁioqiy when t he
covel ofF XWERANY botfy 95 18P 289 r BRGVAHOPRe CAFsFI'AY ffi tI SR A tRE LED
i spl 2y davigeeBihy 28 0 8 AR 2009.4khated: L0 ARRSAKENY GELYs P s Such
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-pressurecrimping tool canbe surmised
more accuratelywhiledifferences between the habitsof operators,
differences between the materials and shapes of crimping
terminals are taken into consideration.
Also, in the above-mentioned embodiment, description has
15 been given 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 9. For example, suchdisplay
20 canbe executed when the main switch of the electrically-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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di splay can be performed for a given period of tinme after the display
button 9 is depressed. O, the maxi mum pressure nmay be previously dﬁ%qﬂmﬁﬁﬁ
and the nunber of times of execution 5 of crinping operations may 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-nenti oned enbodi nent, description has been given only of the
case in which the nunmeric information 10 concerning the maxi mum pressure
val ue and the nunber of tines of execution of crinping operations are

di spl ayed by the display unit such as the LED display device 8 However,
the present nuneric information not only can be displayed by the display
unit such as the LED display device 8 but also can be automatically 15

print ed aQnopaper byampget red @achy towe sheh cdiaplag. oppusthen, $sckexecut ed
or can be printed while an operator is operating a printer. Al so, when the
maxi numdiablie ydoces bet peedolrmadgifeena gakvee perwhénofheimenderenfthenes of
execution of crinping operations exceeds a given value, an LED may be

bl i nkeddiispled 2Mtitom ¢ sif aerresdedm Wit Huwemasi rubuzzesswey Gaye an
alarm Next, description will be given bel ow of an enbodi nent shown in
Fig.6 obeaWHQWkﬁWﬁk%ﬂ¢%¢%ﬁ%ﬁ%té@doFPepP@§§GFeQﬁWQﬁNQﬁ;Oﬁ(ﬁﬁe%%%b@ﬁlng to
the invention, In Fig. 6, a pressure _sensor 11 is nounted on an

oi | -pr e§§ur‘”er3c‘§‘/ﬂ”r’haer°pﬂaﬁﬁ% i 83Yi RosBYSTIEONA Y heETHERT 0MSdM%a Fmi n body
1. This pressur e sensornﬁl IS UG 2005, a se) sqr. ichis used to

det ect {HETGCPTRMESHr 8™ ?%%s?ré%ﬁﬁ ys can be swi over to each

other by pressing down the display button 9.
Further, in the 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 dispiay
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 operatof 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
tool 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
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of the oil-pressure cylinder 10 for pressing against a piston 2. The
pressure value of oil pressure detected by the pressure sensor 11 iﬁﬁ AUG 2005
transmtted to a conparison circuit 19. Also, 5 the output of the cohparison
circuit 19 is transmtted to a nenory circuit 20, while the output of the
menory circuit 20 is transmtted to an LED 21. The detect value of the oil
pressure to be output from the pressure sensor 11 is an anal og signal which
normal Iy includes 10 a voltage value. And, the conparison circuit 19 can
conpare the voltage value of the oil pressure with a given voltage val ue
Vref using an operational anplifier and also can output a binary signal

i ndi cati ng whether the voltage value of the oil pressure exceeds the given
vol tage value Vref or not. Also, in the case 15 of the nmenory circuit 20,
for exaapdensasiwig ch fikips$edpocdetact,the pilhersgsaunte tinmehefirat €riompi ng
operation, a reset signal is transmtted to a reset term nal RESET thereof
to therebythprevionskyspreparvéindernmdfofgr chressin@tasoinst td ildtomwm an
abnormal signal to be output froman output termnal Q thereof as an 20

i nitial 2valTee O s Widiee & fsphadtresmith deiewd-achly the ProtswgR val ue
of the oil pressure during the crinping operation exceeds the }gi ven vol t age
val ue VFBRSOEs Lilnphit $62RSBRELERr APNEI COBRRISCR Sthfdrd tithes, AR menory
circuit ,210 can svvitcé; the state of the fl igflgp_ci rcuit to thereby allow a
normal §PGnRMTRE Y @ et ibut PP #FbRP R hEL BGEPhL LPertfi AEPPO IR HR “3i ne on.

27 0B Arlt%g%lgg?/ -clz-ri]%tcdisc’ ZIOQ %«E}llsﬁ.ew]ﬁlree otuhc(:"puvtolotfagcehev"Jrltlnel’lln(:"oroy}c ctihrecgi-é PpLESSUrE

is transmitted to an LED 21.

The detect wvalue of the 0il pressure to be output from

the pressure sensor 11 isananalog signal which normally includes

10 a voltage value. And, the comparison circuit 19 can compare

the voltage value of the 0il pressure with a given voltage value

Vier USsing an operational amplifier and also can output a binary

signal indicating whether the voltage value of the oil pressure

exceeds the given voltage value Vi 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 thememorycircuit 20 soas toallowan abnormal

signal to be output from an output terminal Q thereof as an

20 initial value. In case where a signal, which shows that the

voltage value of the 0il pressure during the crimping operation

exceeds the given voltage value V..r, is 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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fromthe start of the crinping operation to the end thereof never exceeds
the given voltage value Vref, the nenory circuit 20 continues to OWSQQPGQME
abnormal signal; and, on the other 5 hand, in case where the voltage valu

of the oil pressure exceeds the given voltage value Vref at |east once, the
menory circuit 20 outputs a normal signal. The given voltage value Vref is
a voltage val ue which is obtained when the m ni numvalue for nmaking the oi
pressure value sufficiently high for a crinping 10 operation is nade to
correspond to the detect value of the oil pressure of the pressure sensor
11. Now, an LED 21 is a light emtting diode elenent which is di sposed on

t he upper surface of the nmain body 1 and has a green color as the |ight
emtting color thereof. In case where a normal signal is output from 15 the
menory Thattuid, 2D thee R4 thet uohedgenyvabhechfmakesoiilt ppessiutiee to
notify an operator that the crinping operation 1is conpleted. However, in
the preSern enbodiatnt oft fdecompard isen aperalion 19 abde nendr fheirecodi t 20 are
respectively conposed of a 20 microconputer nmounted on a substrate which is
di SposereVer t4cegd erihg Tfvarhendianoml e Viher éher emopy dgérestitval ue of

the oil pressure output fromthe pressure sensor 11 is input to the analog
i nput  t4Y nFRTLIBECE NFS AR EPOEORPUEBROTRALr 1AL/ daRdet ORalhe PSDAFD
converted and is thereb ocessed as 25 digital_ signal. Also, the
conpar iké‘?)‘?p'cillncﬁﬁef@ed%/?dg nE Y% (Yaguﬁ Ot} RUFISWIF GrEerESpect i vel y

Conposetglgfgitvheen pvr'oolgl:raagrrels Voa‘.fl'l}eh%ref at least once, the memory circuit

20 outputs a normal signal. The given voltage value Vier 1is
a voltage value which 1s 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
12 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 wvalue of
the 0il 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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m croconputers. That is, the conparison circuit 19 is conposed of a program
whi ch, in each sanpling, conpares the detect value of the oil pressgBQUszﬁ
i nput therein through the analog input termnal 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 oil pressure is equal to or less than
the given voltage values Vref, the conparison circuit 19 executes no
processi ng 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 programof the nmenory circuit 20. The nenory circuit 20 is
conposed of a programwhich rewites the data of a specific output port.
This output port is set in a data output state which, in the start tine of
a crinpchigchdtoper aldedn; e Showsi ¢l aboonpasest afetas rdgiamsalofvaiie. | n
case where the conparison circuit 19 judges that the detect value of the

oi | pressarecexpeedsst.heThaveis vaheagemyakiuesn \diefcuit N® datquipgosd | s
rewitten to a data output state which shows a normal state by the nenory
circuit oZ0a pReydEDWME dhs donmach eshr@dl irog t lvenpresesnt heudptiecporalwnd, when
data showing the nornmal state is output, the LED 21 can be turned on.

Accor di rg the e hbpakevarstimpitutearer péhriogahl Sheopes b ed nPeitl Lo e
crlnylng t ool , whenever one Cfl@{lng operation is ended, the operator is
abl €t oWk EF oRF BRI 2 HRARRY P L ED 91y e Hatl tefe Biiiu%?e‘étsar%t%ﬁq‘ ng the

present .crinpin eratlon 29 0 8 AUG 2005 has exceeded th«?1 en voltage
Val e ViBf THE IRRRAORA Gt o Fage areds.  In case where Lhe detect

value of the oil pressure is equal to or less than the given

voltage values V.., the comparison circuit 19 executes no

processing and, in case where the detect value of the 0il pressure

10 exceeds the given voltage values Vier, the comparison circuit

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. 1In

case where the comparison circuit 19 judges that the detect

( value of the 0il pressure exceeds the given voltage values Vi e,

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

29



t here has been obtained a sufficient output for the present crinping. Al so,
in case where the LED 21 is structured such that it can be turned oy goKUty;
when the crinping operation is 5 executed nornally, there can be ellnlnate

a fear that occurrence of poor crinping can be overl ooked when the LED 21
is not turned on due to its breakdown. By the way, in the above-nentioned
enbodi nent, description has been given of the case using the pressure
sensor 11 that 10 is disposed in the interior of the oil-pressure cylinder
10. However, according to the invention, the pressure sensor 11 may be

di sposed at any position on the oil-pressure circuit, provided that it is
able to detect the pressure of the piston 2; or, the pressure sensor 11 can
al so be disposed at such a 15 position that permts direct detection of the
pressur ragf exkeedgidstba Qiven smleagshvedne Fodi gt Lkasthendd aedcuhvent of a
DC nmotor 14 disposed in the interior of the main body 1 nmay be detected by
a currerithafs dxaprbasn apteheedhas S@étfé&l@é}tv&lqkp%ay Pe Doe useesenst ead of

t he detect val ue of the pressure sensor Si nce the DC notor 14 has an

al nost  1GHe®w 1% afiléRshils t?é‘ts\ﬁeéffhert%etftﬁ .T*FéD c%1= reht S BReC bt pdit SEeRque

t hereof, b detectlng t he ive current, pssible to knpw t he out put
tor que dﬁ“g the t @ hdtort %ﬁ?eérﬁﬂ ? e?n§h$r SR E Y hARETRLLPPI +8d to the

25 ol -pressyre, cylin ressu pu Als it 30 0B AUR005
e aPso PR UL BROLY ark Thie P oﬁﬁﬁfmtﬁ%ﬁ??aac%f GheGagmurence
of poor crimping can be overlooked when the LED 21 is not turned
on due to its breakdown.
By the way, in the above-mentioned embodiment, description
has been given of the case using the pressure sensor 11 that
10 1is disposed in the interior of the oil-pressure cylinder 10.
However, according to the invention, the pressure sensor 11
may be disposed at any position on the oil-pressure circuit,
provided that it is able to detect the pressure of the piston
2; or, the pressure sensor 1l can also be disposed at such a
15 position that permits direct detection of the pressure of the
piston 2.

{ Also, as shown in Fig. 7, the drive current of a DC motor
14 disposed in the interior of the main body 1 may be detected
by a current detector 15 and the thus detected value may be

20 used instead of the detect value of the pressure sensor 11.
Since the DC motor 14 has an almost linear relationship between
the drive current and output torque thereof, by detecting the
drive current, it is possible to know the output torque of the
DC motor 14, that is, the oil pressure that is applied to the

25 oil-pressure cylinder 10 by an oil-pressure pump. Also, it
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the DC notor 14, provided that it has a correlation between the drive
current and output torque thereof. In the case of the structure sho AUGZNE
Fig. 7, the value of the drive current 5 is conpared with a given voltage
value Vref V by a conparison circuit 19 and the conparison result is
transmtted through a nmenory circuit 20 to a buzzer 22. In this case, the
drive current of the DC notor 14 is detected as a voltage value by the
current detector 15; and, the given voltage value Vref V 10 is a vol tage

val ue whi ch can be obtai ned when the m ni num pressure val ue necessary for
the oil pressure to be sufficiently high pressure for a crinping operation
is made to correspond to the detected voltage value of the current detector
15. Use of such current detector 15 not only can elimnate the need for use
15 of tihe Ppresuss Selsaro Msevdmgh ane eXpelisieve edrd triaubloésare theo handl e,
but al so can avoid the tine and |abor to seal and fix the pressure sensor
11 to theeibEenpbprof 4t herovidededdiate 1tcidnder cebreTabdiohsbesnegnby

modi fying the electric circuit, the invention can be enforced at |ow cost.
20 The Buezdrive ¢ursepbicenfeduUsnel tRagUeWRBRTERE -nekdr hecFrEami P20

out puts data showing a nornal state, it gives out. a sound to thereby notify
the opefR® cTLOICHHES ettt ¥hfti® oufificcvétiiey Afaltde Farye 6PrpEBSsure has
beeg obt ai ned. Fp&ever, such confjrmng Sfund may ogly be given for a short
perifod bf ¥FRINE a%ﬂ?ht%egbV%PeYOLFég%rﬁﬁ ve Ytatel L8Pl ECTBATSFOPhe

Crinpiqgiécégtolg égg %%%5comparison result is transmitted through
a memory circuit 20 to a buzzer 22. In this case, the drive
rcurrent of the DC motor 14 is detected as a voltage value by
the current detector 15; and, the given voltage value Vier V

10 is avoltage value which canbe 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
sufficiently large value of pressure 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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operation, a reset signal may be transmtted i mediately to the nenory
circuit 20 to stop the sound. Al so, the buzzer 22 may al so be struchlarm 2005
such that, only when the nenory circuit 20 is outputting data show ng an
abnormal state even after 5 conpletion of the crinping operation, it can
give out an alarm sound to thereby notify the operator of the effect that
the pressing force of the crinping operation has been short. In such case
where the shortage of the pressure of the crinping operation is notified,

i nstead of the buzzer 22, an LED 21 may 10 al so be blinked in red as an
alarmlight. However, to stop the confirm ng sound, or to give out the

al arm sound, or to wuse the LED 21 as an alarmlight, it is necessary to
detect the conpletion of the crinping operation. The conpletion of the
cri npi ngrepetabinon acare gt det geabdmby det éckinsglttedr iawwavplat,ellp tde
operation of the piston 2. That is, in case where the piston 2 is advanced
and ret Ghgetieppry gilvenidi ¢Pakheestprnihe, spundan Abeo cofle detetetirdorm y
that one crinping operation is conpleted. _Also, the conpletion of the

cri npi n§aypetaei ba ThALeEUHRE &Y thafroggh Yt HBeRak )P BEPRFY tiv @¥it he oi |
pressure within the 20 oil-pressure cylinder 10 or through the varying
patt er n28f #hePU R LRI R FRAR SPROMHE DEThotorCamal ASSEEel (f1aRe atter

bove- ti d enbaqdi t..d ipti h . [ f. th in which
The 5 udBRIRLESSE © roF FERE: HOF b St Aol SCA 8 gF OHE Trithrry

operati g, % Q%tiéﬁeggewé&@@gg g@grS‘EQEaEEL”Sft gL ER 2k Or iz 28] 22
However , ther € can Al 0
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 is 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 is advanced and returned by a given distance or more, it can
( be considered uniformly that one crimping operationis completed.
Also, the completion of the crimping operation can be detected
through the wvarying 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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al so be used other unit, for exanple, other visual or acoustic notifying
unit and, in sone cases, there can be used notifying wunit which appgglmﬁtm
t he sense of touch. Further, w thout wusing such notifying unit, or In

conmbi nation with such notifying 5 unit, the judgnent result of the normal or
abnormal state of the crinping operation can also be recorded in a nenory
or in other storage nedium or, only when it is judged that a certain
crinping operation has been abnormal, its following crinping operations can
be prevented from bei ng executed. 10 Al so, as shown in Fig. 8, the maxi num
value of oil pressure detected by the pressure sensor 11 can be displ ayed
by an LED display device 16 of a seven-segnent display type. In this case,
the detect value of the pressure sensor 11 is transmitted to a peak hold

ci rcui tallsy bghaised héhgaxitnuh vBduecxamplet ecttdter ¥4 sPied psaRchobdici rcuit 12
is acircuit which holds the maxi num value of the oil pressure detected by
t he pressurfeysehsgriti Bnd,Adnt Rempeakspdl dikeFeian P2 uped BRAAPYENTt here can
be used the analog circuit such as an operational anplifier or a condenser;
and, tHe YedkhhohdaePeadpt t2 then AT bef chrpoled DRI ERRT pr H§ERRISE0 of a

m croconputer. And, the, maxi num val ue of the qil pressur hel.d by the peak
hol d ci?nw%h‘i% spshi ROt BBy GEct P PGS ‘t’hF%&Q’PﬁhnaF%gP’éégdri ver 13

b he L di spl a i 16. wh h i | f th i
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ggg;agg{rbé Sclii&p%@ S KOV AL 6, SPERA L JTYIRE 119N, FehoSXATR! €, even 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 o0il pressure
detected by the pressure sensor 1l 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 1l1l.

( As the peak hold circuit 12, for example, there can be used
theanalogcircuit suchas anoperational amplifieror acondenser;
and, the peak hold circuit 12 can also be composed of the program

20 of a microcomputer. And, the maximum value of the oil pressure
held by the peak hold circuit 12 is displayed as decimal figures
through a display driver 13 by the LED display deviceAl6. In
case where the maximum value of the oil 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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where a crinping operation is ended normally, when there has been out put
only the oil pressure that exceeds the necessary pressure only sligfnglAlb 2005
there can be surm sed 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 which, to display the maxi num
value of the oil pressure, there is used the LED di splay 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 these
numeri ¢ val ues nmay be displayed using bar graphs. In the structure shown in
Fig. 8, the conparison circuit 19 conpares the maxi numval ue of the oi
pr essur ehfeaded aby rtilmg inks qresade thiaird icd rended Immahlya gilven Vi oe hast her eby
check whether the forner has exceeded the latter or not, and the conparison
resul t tieencomranitsemly rtdid toilo rre sy nihateeierede UED PacesThay i s,
here, since the peak hold circuit 12 hol ds the maxi num value of the oi
pressur @rassere pelE|slidiley therfeedn a5y spomusedar hige PRyl ELEXui t 20.
Al so, in case where it is necessary to obtain only the judgment result by
compari SO/t HE P8RS YRS tCh&ucH WP HHE RGN ricui 1o Bl peakthol d
circuit ;12 is not .always necessary. Ang, mh§t Es dgtect d by t%e gressure
sensBr 1F i NGt SIHMPCET £6™ RECHT *Br E8SuFE B8P PRe BFF 2 br 88sur€S 2% cyl i nder
10 but the A §3SURSWRT thDePLSTAN A iCaD RS deLBILGdrid RaBiAYE $905%
of the o0il pressure, there is used the LED display device 16.
However, i1t 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 oil 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 oil pressure, there is eliminated the need for
20 useof thememory 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 oil pressure of the oil-pressure

25 cylinder 10 but the pressure of the piston 2 can be detected
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directly by the pressure sensor 11. Also, as shown in Fig. 7, the drive
current of the DC notor 14 can be detected. Also, in the above-nentigpgedt 2005
enbodi ment, description has been given of the electrically-operated

oi |l -pressure crinmping 5 tool. However, the invention can also be applied
simlarly to other oil-pressure crinping tools which can be operated by

ot her drive power than the electric power or by hand. Further, the

i nvention can also be applied to a crinping tool which does not use oi
pressure. 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 num pressure in the
crinping operation and the nunber of times of execution of crinping

operati diseicslgi $pl ahted @se ggnand | synsofolimt | Ahsol5aist sheownosisi Hisgt 0o j udge
easily whether the crinping operation has been executed normally or not as
wel | as Twhéhkedrtive cnimginig oft ddle n¥ed® i Ntdervarcd ordatscted so, accordi ng
to the crinping tool of the invention, because it is possible to judge

whet her the piéssuid thethpeovoomenfhpnag ope?dineOnt hade peekpepmlhad or nore
than a given val ue, the possibilitf of occurrence of poor crinping in the
cri npi ngee@péllé{?inoﬂfc‘élﬁeb%l%‘?%%b‘éﬂ W TPP AER LR AR 1 TRFS XD I Khse

where a normal | evel of pressure has not begn ogtainquﬁ¥£en. such judgment
resuft i¥9%oti fiPEEVES a erR O L1 heCoPeralBr P55 AP 4 ately

stop th%opg%ﬁggtogELgE%ggu%%eé%gkgqn%ngog§sow§iéﬁm%gﬁm%e 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-oil pressure.

10 As canbe understood clearly from the foregoing description,
according to the crimping tool of the invention, sinceinformation
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 1is able to immediately stop the present crimping operation and
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take appropriate neasures. Al so, in case where the present judgnent result
is recorded, the parts of the crinping tool, which hold the possi bi{)igtAGIH05
causi ng poor crinping, can be collected before the present crinping tool iIs
delivered. 5 The description of Japanese Patent Application No. 2001-329299
filed on COctober 26, 2001 and 2001-329300 filed on Cctober 26, 2001

i ncluding the specification, drawi ngs and abstract is incorporated by
reference inits entirely. 36 0 8 AUG 20% WHAT IS CLAIMED I S: A cri npi ng
tool, conprising: a crinping operation information detect unit (11,17) for
detecting information concerning a crinping operation; a display unit (8)
for displaying quantity information; and, a display control unit for
allowing the display unit to display the quantity information in accordance
Wit h t headkf arigmidon ded ect edubyst heAtsbppiing cagrenatdon tid oppas ent det ect
unit, characterised in that the display control unit allows the display unit
(8) tojdickmleant triesusl Ve nmegqréssurtehe ghartsled £ctieel duimpgnoneoct) npi ng
operation. 2. The crinping tool as set forth in claiml, wherein the

cri npi ngvhigperratliconthafpesat bbhitEt oft canistl nignglamtes: Bl ppigssureasepsor (11)
for detecting pressure of the crinping tool. 3. The crinping tool as set
forth i wodll@aher Bafard thherks s ot ot Lot @t tonl i h$ odehtYohedet ect unit

i ncl udes an operation detector (175 for detectin% execution of a crinping
operation, arfde h8edrspPiH Fontrfol JaRPREse Patent Application No.

2001-329299 filed on October 26, 2001 and 2001-329300 filed
on October 26, 2001 including the specification, drawings and

abstract is incorporated by reference in its entirely.
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counts the nunber of tinmes of the execution of crinping operations detected
by the operation detector (17) and allows the display unit (8) to di sg)l m(
the count. results. The crinping tool as set forth in claim1l, furt her0 d AUG 2005
conprising an electric 'notor (14) for generating a pressing force. 5. The
crinping tool as set forth in claim4, wherein the crinping operation

i nfor mat i YHAEI®RCLAIMED IBncl udes a current detector (15) for 37 0 8 AUG 2085
detecting the drive current of the electric notor, and the display control
unit allows the display unit (8) to display the maxi mum current val ue
detected during one crinping operation by the current detector (11). 6. The

crinping tool as set forth in claim4, further including an oil- pressure,
punp drivable by the electric notor (14) to generate a pressure, wherein
the crinping operation information detect unit includes an oil pressure

sensor (11) disposed in the oil pressure punp for detecting the pressure,
and the display control unit allows the display unit (8) to display the
maxi mum pressure val ue detected during one crinping operation by the oi
pressure sensor (11). 7. The crinping tool as set forth in claim4, wherein
the crinping operation information detect unit includes an operation

detector (17) for c?i i ﬁﬁﬁgd n of a crinping operation, and the
di spl ay contﬁ"ol u'?l‘i ﬁ{pgrg%%dt?)g nur%er of tinmes of the execution of
cri npi ng oper at i oascrirdpingc bpdrdiipnt irdompaticat ideteceueitt (Gr1, 17) 7 foraddtedtingws t he
display unit (8) .to di.sRI a% the count results.. 8. A crinping tool,
conpri si ng: information cohcerning a cnmping operation,
a display unit (8) for displaying quantity information; and,
a display control unit for altowing the display unit to display the quantity
information in accordance with the information detected by the crimping
operation information detect unit,
characterised in that the display control unit allows the display unit (8)
to display the maximum preséure value detected during one crimping

operation.

2. The crimping tool as set forth in claim 1, wherein the crimping
operation information detect unit includes a pressure sensor (11) for

detecting pressure of the crimping tool.

3. The crimping tool as set forth in claim 1, wherein the crimping
operation information detect unit includes an operation detector (17) 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 (17) and allows t_he display unit (8)

to display the count results.

4, The crimping tool as set forth in claim 1, further comprising an electric

motor (14) for generating a pressing force.

5. The crimping tool as set forth in claim 4, wherein the crimping

operation information detect unit includes a current detector (15) for
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~a crinping operation information detect unit (11,17) for detecting

I nformati on concerning a crinping operation; and a pressure j udge unrt &6 %
for judging, in accordance with information detected by the crinpind b 2005
operation information detect unit, whether pressure is normal or abnorwa
wherein the crinping operation information detect unit includes a pressure
sensor (11) for detecting the pressure, and the pressure judge unit (19)

judges, in accordancgind tha d’%rvepcﬁﬁ?e"“n‘fro‘ftr{é‘lelé% rfi%@?dregn@ic{pé BRp RiyeEHFE

sensor, whether the pressure is normal or a nor mal t he cri mpi ng t ool
furt her conpri sesrit alﬁ)vﬂﬁ)traajdlsrpla» (J‘.bﬁ)(B)‘ tr ddplayl e mgx n]mamtcturpe'run.fajuerat i on,

-characterised in that the crinping tool further | S control
unit for allow ngjert?\%te@|d§5ﬂa>9nﬁrﬁr'?nR'@@Pp?@t@P§1¥l tg?%ﬁ'@nﬁgﬁ%ﬁ (qﬂ?essure

val ue detected during one crinping operation by the pressure 38 0 8 AUG 2805
sensor. 9. The crinping tool as set forth in claim@8, further conprising a
notifying @nit fltve ediping noplt e sedr fosth or cHiimo#,rréwrtrjrerdmmrding el dil-
obtained by the pressure

forth i
claim8, further A&3Yi8i A 8n88Y%rE]?rP\§]T%ﬁD?@e r%rlﬁ') 1%23& 3?”?51% Eﬁ)r%?;sur Ien _

of the crinping é’isurél The crinping tool as set forth in claima1l0,
wherein the crinping operation information detect unit includes a current
detector (15) fomwhedeineitei ergnping eparator infeenatiost detest enddaeludesanoeil ( 14)

and the pressure ) t vaI ue
detected by the pé%%g‘gﬁtstéﬁg{)e fﬁrd' qgiu vr\}n{g{éh@fgf%gage?g Lﬁg’r?‘%&ﬁéﬁﬁ’?

abnormal . 12. Thehepregsung, sredtheadispity danttdh unit atibaisthd Kisglay uh&r(a):trm:)rr sr ng
a notifying display the maximum pressure value detected during one crimping

operation by the oil pressure sensor (11).

7. The crimping tool as set forth in claim 4, wherein the crirnping
operation information detect unit includes an operation’detector (17) 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 (17) and allows the drsplav unit (8) V
to display the count results.

8. A crimping tool, comprising: _

a crimping operation information detect unit (11,17) for detecting
Information concerning a crimping operation; and

a pressure judge unit (19) for judging, in accordance with information
detected by the crimping operation information detect unit, whether
pressure is normal or abnormal, wherein the crimping operation
information detect unit includes a pressure sensor (11) for detecting the
pressure, and the pressure judge unit (19) judges, in accordance with a
pressure vaiue detected by the pressure sensor, whether the pressure
is normal or abnormal, and the crimping tool further comprises a
display unit (16) for displaying quantity information,

characterised in that the crimping tool further comprises a display
control unit for allowing the display unit (16) to display the maximum

pressure value detected during one crimping operation by the pressure
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unit for notifying the normal -or abnormal judgment result obtained by the

_pressure judge unit. 13. The crinping tool as set forth in claim 1§),Baj\quﬂoy

conprising a display wunit for displaying quantity information; an

di splay control unit for allowing the display unit to display the

current value detected during one crinping operation by the current

detector. 14. The crinping tool as set forth in claim10, further conprising
unit for notifying the normal or abnornmal "judgnment result

a notifying

obt ai ned by thsengoessure judge unit. 39

9.

- 10.

11.

12.

13.

- 14.

The crimping tool as set forth in claim 8, further comprising a notifying
unit for notifying the normal or abnormal judgment result obtained by

the pressure judge unit.

The crimping tool as set forth in claim 8, further including an electric

motor {14) for generating pressure of the crimping tool.

The crimping tool as set forth in claim 10, wherein the crimping
operation information detect unit includes a current detector (15) for
detecting the drive current of the electric motor (14), and the pressure
judge unit (19) judges, in accordance with a current value detected by
the current detector (13), whether the pressure is normal or abnormal.

The crimping tool as set forth in claim 11, further comprising a notifying
unit for notifying the normal or abnormal judgment result obtained by

" the pressure judge unit.

The crimping tool as set forth in claim 11, further comprising a display
unit for displaying quantity information; and

a display control unit for allowing the display unit to display the
maximum current value detected during one crimping operation by the

current detector.

The crimping tool as set forth in claim 10, further comprising a notifying
unit for notifying the normal or abnormal judgment result obtained by

the pressure judge unit.
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