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TI TLE OF | NVENTI ON UPPER TOOL ANDUPPER TOOL - HOLDER APPARATUS FOR
PRESS- BRAKE AND METHOD OF HOLDI NG THE UPPER TOOL BACKGROUND OF THE
| NVENTI ON Field of the I nventi on The present invention relates to an upper
tool for a -press brake, an upper tool hol der apparatus for a pr ess brake,
and a nethod of hol di ng the upper tool b% the upper tool hol dér appar at us
for a praess brake. Mre specifically, e present- invention relates to an
upper tool which can actuate the upper tool holder appagatus so that ‘an
upper tool clanping force can be fnacte ¢maupp r tool is clanped
by the upper tool holder apparats. Further, the esent*invention rel ates
to an upper tool hol.der apparatus which can adjugi t he gupper tool position

and exchange an Upp%PPﬁﬁp&DWhtRNﬁnﬁkpﬁgeQﬁﬂLeﬁﬁ ¥R KﬁsﬁﬁﬁﬁU t he present

i nvention relates to_an per tool par at Us and a nethod of hol di ng
t he upper tool FOR PRESSp éNDhUEEEPDaBEaﬂQLUENGnEEE HPBERSTBQL upper

t ool clanping force whenever the upper tools are exchanged. Description of
Rel ated Art A press brake is provided with an upper table (referred to as
an upper apron, sonetines) and a lower table (referred to as a | ower apron,

soneti nes) BACKGROUNDYy OPpTHEI EYVENTTIONonal rel ationship.w th respect to
each other. Further, any one of the upper and |ower tablles is driven in the
vertical direction as a ram- Further, in the press brake, an upper tool

(referred *2 tBieddaofumbe) Inveatienhed to the upper table and further a

| ower tool (referred to as a die) is attached to the |ower table in order

.to bend plate-sh%ﬁed work to various desired shapes.
e present invention relates to an upper tool for a

press brake, an upper tool holder apparatus for a press
brake, and a method of holding the upper tool by the upper
tool holder apparatus for a press brake. More
specifically, the present invention relates to an upper
tool which can actuate the upper tool holder apparatus so
that an upper tool clamping force can.be increased when the
upper tool is clamped by the upper tool holder apparats.
Further, the present invention relates to an upper tool
holder apparatus which can adjust the upper tool position
and exchange an upper tool with another one easily.

' Further, the present invention relates to an upper tool
holder apparatus and a method of holding the upper tool by
the upper tool holder apparatus under a constant upper tool
clamping force whenever the upper tools are exchanged.

Description of Related Art

A press brake is provided with an upper table
(referréd to as an upper apron, sometimes) and a lower
table (referred to as a lower apron, sometimes) in mutually
opposing positional relationship with respect to each
other. Further, any one of the upper and lower tables is
driven in the vertical direction as a ram. |

Further, in the press brake, an upper tool (referred



In the above-nentioned construction of the press brake, when the

novabl e-si de table is noved up and down to engage the upper tool wth the
die, the work positioned between the upper tool and the die can be bent. In
the press brake, in general, since the upper tools nust be exchanged
according to the bending shapes of work, a number of upper tool holders are
arranged on the | ower portion of the upper table. That is, a plurality of

upper tool s ¥ @SEImey ths Atfashad t50 Fhaipirpen d@bleoleadr fusdhes i@ be

exchanged wiidwdresissl (e ditielas ld) die) G \waitdcmeal t‘épR?xE, ;mteﬂﬂolt dgr
0] nount e

apparatus, an er to cla I s attached to a hol der

on the | ower 369317%) Ihet% ‘{prétﬁt(f' shap e, Mard tPaé’taé'leréI‘sbﬁeﬁéé'e@f
fast eni ng baHapesso that t he upper portion of the upper tool can be
strongly cl anped between the hol der body and the upper tool clanp nmenber.
In the conventional upper tool holder, therefore, in order to exchange a
plurality of uppéin t i satazwmmtmledte:qrmtmudﬁbim ofa thleu paleistsy of

fast eni ng b(ﬂrtﬁfk ﬂf{ riss db‘?z I ot
causing a prob entln at the up er t exchang g &Poub esone To
over cone thleilml% ‘tBPQFppTé?Olt dﬁltfhcﬂltﬁardieﬂ)péﬂ@t t!@réfu@lﬁ?stiltétontelde upper

tools can bgdtidénathe up¥rasiciiehdly 1€ dfe Fardive Bentnder mounted on
the upper. tool holder apparatus has been devel oped. In the upper tool holer

apparatus of this type, 3 however, since an air cylinders nust be

provi ded for a pliy a8k mnﬁswmké 0din tgtdn&fala,pmmaiwa:her eppest itedils and
since an air urce i s .addi tj onal | ecess e exiLsts an ther robl em

in that the “tu(?n HUGFNnEed B¢ 50‘53 Shapes; 91 FoTK cat ed

and t her eby & mumbest of upper tool holders are arranged on the lower
portion of the upper table. That is, a plurality of upper
tools are supported by a plurality of upper tool holders so
as to be exchanged with respect to each other.

In the conventional upper tool holder apparatus, an
upper tool clamp member 1s attached to a holder body
mounted on the lower portion of the upper table, and
further fastened by use of fastening bolts, so that the
upper portion of the upper tool can be Strongly clamped
between the holder body and the upper tool clamp member.

. In the conventional upper tool holder, therefore, in
ordep to exchange a plurality of upper tools attached to '
the upper table, a plurality of fastening bolts of the
upper tool holder members must be rotated, thus causing a
problem in that the upper tool exchange work is
troublesome.

To overcome this problem, an upper tool holder
apparatus such that the upper tools can be fastened or
unfastened by use of an air cylinder mounted on the upper
tool holder apparatus has been developed. |

In the upper tool holer apparatus of this type,



thereof is relatively high. Further, in the conventional upper tool holder
apparatus, there exists such a danger that the upper tool drops when the
upper tool is released fromof an upper tool clanping force of the upper

t ool . hol der apparatus. Further, in the cqpventlonal upper tool hol der
apparatus, the upper t ool clanp menber mist be half fastened to such an
extent that the upper ,tool does not _draqop for allgnnent wi.th the die, and

after that Pﬂgeﬁﬁ r SLBGE epaﬁﬁrnﬁﬁﬁépdﬁﬁ§tm3§tf €I PFR¥idRdatPF Bt 1y after
t he upper tpmhramdtglefhappebeeboalhguadrmabbaeachsothespece@velyeauat
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pc prior ar £ LBXanacatFoPaRER e 8% AGSBELCBRTLY nOEREF BAEY ¢ nREX &y BYERTH 357
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Pat ent App'hBEHb? Fpﬁarﬁtﬁ§4§§ Ebﬂﬁlﬁﬁﬁggﬂ BBEOEh?EEE £§et98s£'r3t pri or

art press bra tween the upper

cl anp nenbeﬁhﬁrﬁefaﬁﬁyr§&9§éﬂ?éa By ghhe upper table and t he hol der body,
since the upper tool nust be attached to or renoved fromthe upper: table by
pi voting the uppgr %g sgo as_not to interfere with a Elvotal axl e of the
upper tool clanp*HENBEF, dRathesconyvgptippaluppRert 58P1nfI8LABE pivoted by

sugpor;lnﬁ bppavapes, tmﬁbrﬁseheétﬁ é&cﬁoatﬁgﬁ@ekgtﬁaﬁuﬁhéYuQﬁefh30610nt
side of thepress there_exis em t hat _t hi s _work

danger ous f 9F °PRe™ @8 gpe(PRpﬁgr °8EI§F PSgePﬁgdmgFRBr°£ AandPRRE tﬁ?%t.
4 In additi champiing #opker alfi theoippppetobdohelder appapatiuby connecti ng

the upper tools in the longitudinal (horizontal) direction thereof, there

exists a problemin that it is inpossible to insert and connect an end of
Further, in the conventional upper tool holder

apparatus, the upper tool clamp member must be half
fastened to such an extent that the upper tool does not
drop for alignment with the die, and after that the upper
tool clamp member must be full fastened tightly after the
upper tool and die have been aligned with each other. As a
result, there exists another problem in that the tool
setting work is troublesome.

As prior art examples related to the present
invention, there are EP 0 387 121 Al (the first prior art)
and Japanese Published Unexamined (Kokai) Patent
Application No. 6-23436 (the second prior art).

In the first prior art press brake, although the upper
tool can be clamped between the upper clamp member
pivotally éuppbrted by the upper table and the holder body,
since the upper tool must be attached to or removed from
the upper table by pivoting the upper tool so as not to
interfere with a pivotal axle of the upper tool clamp
member; that is, since the upper tool must be pivoted by
supporting the upper tool as heavy as 20 to 30 kg manually
on the front side of the press brake, there exists a
problem in that this work is dangerous for the worker (in
particular for the worker's hand and waist.



anot her upper tool between and with the already clanped upper tools so that
a plurality of upper tools can be arranged in a |ongitudinal direction
thereof. Further, in the first prior art press brake, since the upper tool
i's clanped between the upper tool clanp ngnber (pivotally supported by the
upper table) and the hol der body, the upper tool nust be exchanged by

pi voting the upper tool so as not to interfere with a pivotal axle of the
upper tool clanp nenber, so that there exists another problemin that the

shape of the upp&n haahthsnnOWhehnalﬁlutaait&SofCQﬂpéfCﬁéeﬂsa@ﬁethereby t he

t ool t b th b Kk
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apparat us fgﬁﬂkaie'iEpiﬁpﬁhgiﬁﬂetQoa$BHQ§kaﬁﬂgﬁ88hﬁé89 2 gh&eo¥ersa to

facilitate exc I's exchanged by
t he upper t@@pth@rdupp&ppapaﬂubeﬁyesnlandngithethppélready ¢hamped

| ongi t udi najp ?E?etbbggt %n@hh%fE)pih%ﬁﬁ?b?n?f“ﬁﬁPeﬁOﬁsoﬂgpéént99' el enents
of a series of the s type upper toq erent lengths are required
to be exchaﬁﬁEGniﬁdtﬁﬁ #léﬂpgiﬁBﬁipéﬁ fhseesiont BeEe@kists a problemin

that the upper tool exchange work is rather troubl esone. Here, the
e PRk 8Re, e FhenbRRRE: BRebP b BeBbb e gkh) o8khte PBupe
dr awi ngs, auppppemobaoﬂscbaampaﬂnbemwéeﬁ theatippehetodd enauppnembefder
Therefore,  SRLUBSERLT0SRPRBS tEen Bra thBLulBRF tpBEsE 2BS: she BeRE8E hry
menber 403 bedythshepppperotbohomiet bedyxdhannhdnthBitbahpgnbhber 403 is
fastened byypper tool so as not to interfere with a pivotal axle of
the upper tool clamp member, so that there exists another
problem in that the shape of the upper tool is not simple,
that is, complicated and thereby the upper tool cannot be
Processed easily.

In the second prior art press brake, the upper tool
can be attached to or removed from the upper'tobl holder
apparatus by pivoting an operation lever provided on the

" upper tool holder apparatus from a clamp position to an
unclamp position or vice versa to facilitate the upper tool
exchange. However, the upper tool is exchanged by the
upper tool holder apparatus by shifting the upper tool in
the longitudinal (the right and left) direction, when some
upper tool elements of a series of the split type upper
tools of ‘different lengths are required to be exchanged at
the middle portion thereof._there exists a problem in that
the upper tool exchange work is rather troublesome.

Here, the conventional upper tool holder apparatus
(not the prior art) will be explained in further detail’
with reference to Figs. 25A and 25B. 1In the drawings, an
upper tool'ciamp member'403 is attached to an upper holder
body 401 fixed to a lower portidn of an upper table (not



use of a fastening bolt 405. Therefore, whenever the upper tools 407 are
required to be exchanged with other upper tools, a great nunber of
fastening bolts 405 nust be rotated to unfasten and fasten the upper tool
clanp nmenbers 403, with the result that ghe upper tool exchange work is
troubl esone. Further, in the upper tool 407, it is desirable that an angle

ul ower end surface 409E of an upper support_portion 409 of the upper hol der
body 401) afRCWDLti dFRETefPFaceaRoyprer; tael 49 etk tTikedh @ verti cal

Sgr Lace 409Elélﬁpé@ebel’9\9@ént @1@% él'@lﬁﬁrlhetﬁﬁéit')' ?@3 488 | ﬁhcli QipFér aE6el at ii)gEat
egrees jn orres ce to the apgl e between 0 su e

and t he verlﬁ?{: ggﬁo‘ﬁibe%f%gﬁe ﬂ%ﬂ% m%‘b%r?ég ggﬁ) ?Aé@ﬁeral ,

however , thmseamgla faspemtngsbaSt[enﬁl <TE@rdﬁ@reeswhen¢vewemne[mpp¢r> 90

degr ees un n e e, pr

follows: if ?%?%]26? %?%epgggirégstghgmngﬁéﬂgngé&2 %F% 'ﬁﬁgféﬁﬁv%fy a gap

i s producedt¢rliseen gheatomembendofufaateningtbolts MOSppest twl support

por tion 409ré‘f'£’té@et§hgﬁ?§§fe Oéﬁhof' éPdr- tﬂ@eﬁﬁfx M‘e@l kméxgb@f"@t

t he upper tool _ orne In a |rect|on t I's reduced

a result, t4?3}oftthekheppesubh bt Bhetﬁﬁpﬁbpﬁ@°¥o@¥°ﬁ¥ﬁg¢§W@%¥ $red
relatively tPoelLésomet 0O t he punching pressure) in acconpany with this
deformation due to the pressure of this gap, thus degradi ng the bending
precision. On the other hand, if [err] < 90 degrees, as shown in Fig. 25B
exaggeratively, Bugthers pnotheecdppetrweeolte7yeiti sl destfalske 4604t of the

Lol 407, b arerel SikugE £dd BRErAPE ROBE 0 A BTEn SRSt onen

strongly bypehtiéms4@9i of thétuppér bohdertbedypsel) tand a05liding 6
surface 407F slidable in contact with a vertical surface
409F of the upper tool support portion 409 is formed
accurately at 90 degrees in corfespondence to the angle
between the lower surface 409E and the vertical surface
409F of the upper support body 409. In general, however,
this angle is process as 8 < 90 degrees to prevent 8 > 90
degrees under consideration of the processing error. The
reason 1s as follows: if @ > 90 degrees, as shown in Fig.
25A exaggeratively, a gap 1is produced between the lower end
surface 409E of the upper tool support portion 409 and the
shoulder portion 407S. Therefore, when work is bent, the
upper tool 407 is deformed in a direction that this gap is
reduced. As a result, the lower end portion 407E of the
upper tool 407 is deformed relatively large (due to the
punching pressure) in accompany with this deformation due
to the pressure of this gap, thus degrading the bending
precision.

On the other hand, if @ < 90 degrees, as shown in Fig.
25B exaggeratively, a gap is produced between the vertical
surface 409F of the upper tool support portion 409 and the
sliding surface 407F of the upper toel 407. Therefore,
when the upper tool clamp member 403 is fastened strongly
by the fastening bolt 405, since the upper tool 407 is



defornmed in such a way that the gap is reduced, there exists the case where
the |l ower end portion 407 E of the upper tool 407 is dislocated slightly.
Here, since the fastening force applied to the fastening bolt 405 differs
according to the worker, the deformationgat the |ower end portion 407E -of

t he upper tool 407 differs according to the worker and/or worker's fatigued
conditions. Therefore, in the work bendi ng processi ng by exchangi ng the
upper t ool sdegoemeps inhsughoscwagnthakethangsk 18 Iﬁgﬁéquot%¢é%|se as to

lie within éﬂi@tboﬂﬁ€|Qagénﬁﬁerbhehé Eéhé%seﬁdpﬁépffﬂﬁ'ﬂofhﬂtoﬁ thgh

preci se bendin ssing |eve when the upper tools cannot
be exchangerHgr Hpgh496pé 36§ﬁ°€§5ﬁ §é F@B}BdUC|b|I|ty SUMMARY OF THE
| NVENTION Wth these problens in mnd, therefore, is the object of the

: [ [ id | ,_wWhich d I

Bt “a hi gh upper P85R- o2 EHaRouRRERORGRIBR rwcsiaeé@f%?efﬁéfﬂﬁ?,gf cool
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is to providé an u er ap can e upper
t ool under éOEoﬁéfﬁﬁrscBanﬁrﬁéngoteet ﬁdwgnher éRdéPreW@rhﬁbe$ t ool

exchange rephedpakll bbhdit¥bhgout nodifying the construction of the
conventional structure largely. Further, the other object of the present

i nvention is to provide a nethod of holdlng t he upper tool by the upper
t ool hol der appamte!refbaderiﬁ ¢theswdirk bBAALNnEOProGea8SPNPIbFOr ce whenever

the upper tOxcﬁa %x%ﬁ%”888e¥”%809%?eéven Zfogﬁg'above-mentioned _
angle is formed so precise as to lie within an allowable
'range, there exists a problem in that a high precise
bending processing cannot be achieved, when the upper tools
cannot be exchanged at a high upper.todl exchange
reproducibility.

SUMMARY OF THE INVENTION

With these problems in mind, theréfore, it is the
object of the present invention to provide an upper tool,
which can be exchanged easily at a high upper tool exchange
reproducibility by use of the upper tool holder apparatus,
and further which will not be dropped ever if released from
the upper tool clamping force.

Another object of the present invention is to provide
an upper "tool holder apparatus, which can clamp the upper
tool under a constant clamping force and under excellent
upper tool exchange reproducibility, without modifying the
construction of the conventional structure largely.

Further, the.othef obJeét of the present invention is
to provide a method of holding the upper tool by the upper
tool hdldér apparatus under a constant upper tool clamping
force whenéver the upper tools are_exchanged ﬁith other



To achi eve the above-nenti oned objects, the present invention provides an
upper tool for a press brake, elastically clanped between a support plate
(7) of an upper tool holder body (5) attached to a | ower portion of an
upper table (3) and an upper tool clanp nmber (11), characterized in that
t he upper tool (9) is formed with an inclined surface (9S) narrowed upward
at an upper portion thereof and with an engage groove (9G engaged with an
engage proj exeson (‘(11K) of the upper tool clanp nenber (11) and forned
under the inclined surface (9S), the inclined surface (9S) being brought
into contact with an inclined surface of the upper tool clanp nember (11)
when the upper td@ achig@venmide ipdomecmenid ongdepbigsitsholter PEEEPNES) and

the upper taeletltath ProEdeslbn uppeiCrod Vbt aabrelsgrralraueforce can be
further incr as;ﬂg@é n the upper tool is engaged w.th a die % ﬁé HFurther
t

an inclinati® [ Glempess between: & SUEPOLt: Reateosy ) op BBEF t ool
i s about 7 tl:@ollhdﬂ@eﬂei‘oodeOTUSQ \“titiachiRld Itona ebweltepupprebnt 8¢l anFurther, a

a5 posi 1 | BERSE tepde 4 SR 45, HeBeC shed e lemby BeBBRER WTought 1 nto.
‘contact wt hharlamharimuﬂ dur fthad (the) upperrheoplpi@it igl foemedEwith the
noLaer o0 1hRILIRY Whirach (! neoed up %fracggg 2 upbSr! BHEEIRCt ween

t he |ncI|ne sur ace e engage groove & upper

tool to be thewsed @pdawidhdiamaepeageegrooye K@Gdcengpgadarish Bort her, an
upper sur f agfgadembrel] dctd o qad%)0'020 thel Ubeirs £obi0RIblp! fehbaed (daynuar d
froma horlzo % ine inward_ to urge the upper tool agalnst the support
pl at e 9 ormed under the inclined surface (9S), the inclined
surface (9S) being brought into contact with an inclined
surface of the upper tool clamp member (11) when the upper
tool is clamped between the upper tool holder body (5) and
' the upper tool clamp member (11) in such a way that
clamping force can be further increased when the upper tool

is engaged with a die (63).

Further, an inclination angle-(e) of the 1nclined
surface (9S) of the upper tool is about 7 to 11 degrees
from a vertical line of the upper tool.

_ Further, a lower surface (9GL) of the engage groove
(9G) of the upper tool is formed at a position vertically
higher than a contact surface (9F) brought into contact
with a lower end surface (7E) of the support plate (7E) of
the holder body (5).

Further, a short vertical surface (9SV) 1s formed
between the inclined surface (9S) and the engage groove
(9G) to allow the upper tool to be clamped by an ordinary
upper tool holder apparatus. '

Further, an upper surface (9GF) of the engage groove
(9G) is slightly inclined downward from a horizontal line
inward to urge the upper tool against the support plate



Further, a distance H between the |ower surface (7E) of the support plate
(7) and an upper surface (9F) of the upper tool (9) obtained when the upper
surface of the engage groove (9G -of the upper tool is in contact with the.
engage projection (11K) of the upper took clanp nmenber (11) is determ ned
as follows: H= ([err] . P) [/ ([err] . . tan [err])) where A denotes a
di stance between a pivotal center of the upper-tool clanp nenber (11) and
el astic nean€’¥or generating a clanping force to the upper tool clanp
menber; B denotes an average di stance between the pivotal center of the

upper tool clanp penber and a, cl anping force application point; P _denotes
the cl anpi ng f or FEHEPRET edat%iﬁwngﬁ)dgrb?%e%lﬁ?ﬁ) IARfersundafh 8 an

el alst [ (:'f COﬁfdf ci;}lﬁlts\gﬁpéhe plasé ismnm;a@mbﬁar rglfzctfamg YR f ngHe Inat i on
angl e of the_incliped.s ace of, t he _upper_too om t ertica

hes Furt nerbbsn PeShr Lo LigRratnYa non PR sy AR (5 he upper
tool is hardemsigdygrdoveh{ 9G) sofative nEp@ér otoahel s Uit amon ttdwetr e thorthey
coating.a h Su f t ' r I vent i on
provi des anaEt;J'g%ge?é %%?f%%?ﬁ%li gﬂgjrea(%ﬁ?}?%rup %e@%r%@ﬁf%%n&% an
upper t ool (2@5§eﬁélmk@ﬂdaﬁsuﬁ@ﬁfBW%bl support portion (209) of an upper

tool hol der body (207) atjgachegk to g Ipmgga porgi on,fé:ﬂ @) upper table (203)
and a pivotal upper tool clanp_nenber (211) by a c amggpg force generated
by clanpi ng TRfke AcheRatesq?ndbptanod Hetuenn £ RIvokal isPRiRk .OF e
Flz\ﬁtp?l UDpai%ﬁ@pl t@bng@wﬁﬁhﬁétﬁﬁéé) (1B) fﬁmTBéilz%%Sthb ]giieaméamﬂ- DLOJ ection
engaged with,a dro reyentjon groov or n the er

Lool Tl 2o g inetat fe Ch CRLBRSYER 1 6Pe €1 0 vihnd T, SHOT (rldhs et L oo
cl anp oper atB ndemetes 432 1adyefage sélstiance! lyetween the pivergl center of

the upper tool clamp member and a clamping force

application point; P denotes the clamping force applied to

the upper tool clamp member; K denotes an elastic

coefficient of the elastic means} and & denotes the

inclination angle of the inclined surface (9S) of the upper

tool from the vertical line.

Further,_it is'preferable that the inclined surface
(9S) of the uppér tool is hardened by attaching a hard
~metal on the surface thereof or by coating a hard metal on
the surface thereof. '

Further, the'present invention provides'an upper tool
holder apparatus for a press brake, for clamping an upper
tool (205) between an upper tool support portion (209) of
an upper‘fdoi holder body (207) attached to a lower portion
of an upper table (203) and a pivotal upper:tool clamp
member (211) by a clamping force generated by clamping
force generating means (213), characterized in that: the
pivotal upper tool clamp member(211) is formed with an
engage projection (211P) engaged with a drop prevention
groove (205G) formed in the upper tool (205); and in that
the upper tool holder apparatus further comprises clamp
operating means (215)'for selectively moved to a clamp



9 position A at which the clanping force can be applied to the upper tool
clanp nenber (211) fromthe clanping force generating neans (213) to clanp
t he upper tool tightly, an unclanp position B at which the clanping force
can be reduced to allow the upper tool tg be adjustably shifted

hori zontal |y, and an exchange position C at which the upper tool clanp
menber (211) can be noved way fromthe upper tool to allow the upper tool
to be exchapestitientAcat|yhivhhtheotbamp tmg. féiree hean hereappligd dper at i ng

215
force gener (e WPbEECtol PURARD EHDEE (ZPD)eddl U\ ity ify HGHEH N0
cl anpi ng fos%réeg%ﬁbmatmﬁgnﬂeé&w?zm)clm oflee MPRRT |tk YhEELY arth a

cl anpi ng fOﬁﬁ@w@@twﬁﬁf@ﬂsa(aé%ﬁéﬁaﬂfﬂ@dcmnﬁﬁi@ fpeEatdan gever,
controllabgésgéggg F?Into contact wth and separated fram sai d pusher
0

member (25 rdl1leFetRe APPRE FOPLtetapif 2l U AR WA thid tei ng
Lolrge generm:;mom?ﬁy(%ﬁa an éia@hu@@erltnb@?tmftc t&em)hidﬂe maipxs@pl
ol der apparatys further co r too er neans
(17t or Febhoel b RembeR LA ET B e itved i4Y ST Ie
di rection mh@mlsamdablampth@eunpengtoehnto(Eﬁfaxehangndxwemmidmikychange
position C gihe gﬁ% joglecl anp member urging neans (217) is at |east one
ed be

coi | sprlng dISpOS tween t he upper tool clanp nmenber (211) and the
upper tool hol der body (207). Further, the clanping force control neans

attached to sai dr@pghat| Oﬂhée&fémﬁzgﬁérééiﬁ%%’é&% LIS daf1déxed to

sai d operation |ever and t hr ead- engaged the upper tool clanp nenber

(211), sai o pRI$Rer sBemhehef 489B hi ?Edp'll%lll:hﬁﬁv'@h?oc P iR foReR| ¢l anp
nerber (2llgenéradtinganesndy (223 opcgehératé evies . cTanip e  foree Upper t ool

hol der appar {&Sc{ampyng force generating means (213); an operation
lever (265); and a clamping force control means (263)
attached to said operation lever, controllably bfought into
contact with and separated from said pusher member (259P)
to control the clamping force applied from said clamping
force generating means (213) to the upper tool.

Further, the upper tool holder apparatus further
comprises upper tool clamp member urging means (217) for
urging the upper tool clamp member (211) slightly in clamp
direction when sald clamp operating means (215) is moved to
the exchange position C. The upper tool clamp member
urging means (217) is at least one coil sprihg disposed
between the upper tool clamp member (211) and the upper
tool holder body (207). | |

Further, the clamping force control means attached to
said operation lever (265) is a pusher screw (263) fixed to
said operation lever and thread-engaged with the upper tool
clamp member (211), said pusher screw being shifted
relative to the upper tool clamp hember (211) when rotated
by said operation lever.

Further, the upper tool holder apparatus further



10 conprises clanp rel ease hol di ng neans (219) for hol ding the upper tool
clanp nenber (211) in a clanping force rel eased state, to form an upper
t ool exchange space between the upper tool clanp nenber (211) and the upper
- tool support portion (209), under conditjigjon that said clanp operating neans
(215) is at the exchange position C. Further, the clanp rel ease hol ding
means (219) conprises: _an engage recess (279) forned in %geﬁgfger t ool

I

cl anp menbefORBIifes Rdampyresgase hodding: meara {319 hef bagytheo7)
Songs t?zgiuppgagtab?egmhmb &?hﬂe??ﬁagi)fQQE?Sc%&hﬁﬂnkhﬂo#@@ffeléﬂggg;a”D
menber s _pi away fromthe ypper:. tool suppor ortio :

Furt her, th%tﬁ§8ér¥gogPrﬁoP§eP98§5aFaPEsgFGPPHE? tB ?ié%gw?ﬁﬂ g?%np
operation |eupperstoppi champamemba?l) 20.a) ahdpphegupber mbvell suppproperati on
| ever (265) np Lt e n sition
respectivelga%Eggﬁ 3?6§2rd“@ﬁ%ﬁpcggggggpgnkpg3e§g§§o§§?§§ %é%ﬁ%t%égl)
conprises: Bepna (218) &istathsbet exghenee postititenof.a slot (273) fornmed in
a nmounting plate (225); a stopper.nenber (271) pivotally supported by said
pin so as to be ﬁro&ected or retracted froma_surface of the nounting
plate; and a pl uRBEFhET77¥hgt caampdredeane holAinagneerase(2b%hol d said
stopper at tbgppiekscted or retracted position, respectively. Further, the
upper tool hol der apparatus further conprises; a wedge piece (247) attached
above the engage projection (211P) formed in the upper tool clanp nenber
(211) so as to baneepggege wetbssh¢2d0)pfprmedninothgr upyer (2660 clamped in

the upper t 05%)5 4 and cqQi I.0g ) ) ip | pi ece
in a direct@gﬁb%ﬁa?bgﬁz’chﬁpgdbaéﬁgth6g$§2aﬁggécﬁ§§eggiﬁﬁ%ﬁgﬁgﬁgg
direction. body (207) so as to be engageable with said engage recess,
' when the upper tool clamp member (211) is pivoted away from
the upper tool support portion (209). : ‘ -

Further, the upper tool holder apparatus further
comprises two clamp operation lever stopping means (271)
for stopping the moved clamp operation lever (265) at the
unclamp position B and the exchange position C,
respectively. Each of Said clamp operation lever stopping _
means (271) comprises: a pin (275) attached to a side

- surface of a slot (273) formed in a mounting plate (225); a
stopper member (271) pivotdlly supported by said pin so as
to be projected or retracted from a surface of the mounting
plate; and a plunger (277) attached to the mounting plate
to hold salid stopper at the projected or retracted
position, respectively. |

Further, the upper tool holder apparatus further
comprises; a wedge plece (247) attached above the engage
projection (211P) formed in the upper tool clamp member
(211) so as to be engaged with the drop prevention groove
(205G) formed in the upper tool (205); and a coil spring
(249) for urging said wedge piece in a direction that the
clamped upper tool éan be urged in clamping direction.



Further, the present invention provides an upper tool hol der apparatus for
a press brake, for clanping an upper tool (305) between an upper tool
support portion (313) of an upper tool holder body (301) attached to a

| ower portion of an upper table (303) ang an upper tool clanp nenber (309)
by a fastening nmenber (327), characterized in that an el astic nenber (.329)
for elastically .clanping the upper tool between the upper tool support

portion (313) and4WHd9ppdhe dlesandng nreRtdon 309y 1des; AN 1pBSEd t9&neen
the upper to@lddramppiEinis (319)a Prédshdriaked,eFord crampahe( 337 upplew t her,

t he upper tqal .cl er (309) is fornmed wth an inclined r.face (309F)

i dened dowfRek GROS HRISETH A URPSth o0 SHRROBEoRGRE1oR 4 330 B¢ wi ¢ h
an inclined asundfpper (13@AF)hodfdean bigiyer( 3019l at3IdThedhen thaowepepotradion s

cl anped bet t4qol V4PP r rtj ( h r tool

cl anp mme\ﬁ?%%p@g%‘w% V\(/ay t h%\ndt %‘21 (t‘:":pg’%ﬁi %é%g"or%ggm%'aﬁleg'ggﬁurt her

i ncreased WHEPDhduppdasteaing nemheyed 34T)h sharacted)izeduinhéhatt aa
fasteni ng ngyihat i3 et qYYPS f 1, i 7

t hr ead- engaged Wlit h%t%euet?pper to?lﬁoellge%ﬁbc%ggg’?g% bé?l% gﬁgylglbﬁgrri cal body
portion (3279Pk Metwassy Fhe AWprerc Jeala fuPPesde Prtigns (3430 aNe thsper

:00: c: anp rﬂyr;ige* dogﬁggcl&mi? mbﬁzas(isas)m@q&m@%%)sgd?@tm@g tgc%@ upper g
ool clanp nenber is for Wi n e e Rprojection engage

with an engé’é’é’egfr(ﬁ(ﬂ?g' i) d <i32>%a>h@n@8%2\e§’ [tepdgs) .mgﬁg her, right
and left sid@2ydges (309C) of the upper tool clanp nmenber (309) are
chanfered to facilitate insertion of the upper tool between the upper tool
support portion (313) and the upper tool clanp nenber (309). Further, the
present inventioFunthemeshe manegd toiol clamp member (309) is formed

with an inclined surface (309F) widened downward at an
upper portion thereof and brought into contact with an
inclined surface (305F) of an upper .tool (305) when the
upper tool is clamped between the upper tool support
portion (313) and the upper tool clamp member (309) in such
a way that the clamping force can be further increased when
the upper tool is engaged with a die (63).

 Further, the fastening member (327) is composed of a
threaded portion (327S) thread-engaged with the upper tool
holder body (313) and a cylindrical body portion (327B) for
detgrmining a constant space for dispdsing the upper tool
clamp member (309) and the elastic member (329).

Furthér, the upper tool clamp member (309) is formed
with an engage projection (309P) engaged with an engage
groove (305F) formed in the upper tool (305).

Further, right and left side edges (309C) of the upper
tool clamp member (309) are chamfered to facilitate
insertion of the upper tool between the upper tool support
portion (313) and the upper tool clamp member (309).

Further, the present invention provides a method of



12 cl anmpi ng an upper tool (305) between an upper tool hol der body (307)
attached to an upper table (303) of a press brake and an upper tool. clanp
menber (309) by an elastic clanmping force of an elastic nmenber, which
conprises the steps of: fastening a fastgnlng menber (327) for urging the
upper tool clanp nenber (309) formed with an inclined surface (309F) toward
t he upper tool holder body (307) to determ ned a previously determ ned
constant sp&iéampdngeen uppedpporlt §8D5hobdtwebndgn avppehetopbeholdetr cl anp

menber: 1 NSgbliyngabhy HEEQEh%ﬁOEo(§H5hpEQE”%Qbﬂ%tbs@ﬁh'Sf'énﬁﬂﬁégrface

(305F) into the predeterm ned space from below I n suc at the upper
t ool |ncI|nBHagﬁrﬁHéeaP3BBP?r|§°BioeéﬁﬂplH?Ebéﬁnﬁéﬁ9)mPYhaﬂh%1%$§ﬁ9 menber

i nclined SUbnaﬁgiﬁéoQE}ceaa@ 8A0a1aBE1ENAeHBBRE! WHﬂbh(éﬁﬁﬁrﬁééQ ehéle (337)
by novi ng an one

mard
YA vel: Bt aBSs pRs, TRs5ERREE B, Shshoni ey Renhar: er Ll toE Wk inesthan
el astic nenhppet32@b1|nlampomembbetweea)tﬂerﬁa&twntngannnhe11n6a7) and the

P hedge of 1 SPPReB 80N S WPhati Bh3, Bholrr PABLIRG EBRTEGED.F90TT) Eand ne
upper tool 6e&spmipeden, pmhvdebythdeMppminedobonanané sbacpchiebreeren t he
upper tool Eﬂbdﬁpr9d¥o%§0ﬁblﬁE9 Bﬁﬁyugﬂﬁrt QOFpgéﬁnPon”@fémé388&b8¥“ﬁy3

by a constant clanping forc 8 ¢cording to the presént
i nvention, %ﬁéﬁrFﬁégugbéruPBGF teodp¢885dpharaed| witheanolnekiBedport .plate

of the uppeéut@abehcpbdsp)amﬁ%awé g%uagei-iafneagggsesnfréﬂesépéwwaﬁh the
die, since the quer to orce_can be increased graduag Z§
e

possi bl e t oSPER; Vﬁ?etgﬁé @ﬁ@h&ﬁgérmﬁPﬂlanFﬁénﬁﬂp%?rf%%? 699%HR
t he upper tbobugntdantappanahus wiEttht BRe, cDhap hbﬂbuppenclp@édlsuﬁfaeaed by

e unper L 92bgB ) She  IRBRRLHR sBe"RGRRR, SBRLEANE) VELE"E Bl BB " o°

dr opped duebYombxéngoanyubHECp&nthelappengtool and die to move the
upper tool upward relative to the upper tool holder body
(307) and thereby to compress an elastic member (329)
interposed between the fastening member (327) and the upper
tool clamp member (309) always at a constant compression
rate due to a wedge effect between the two inclined '
surfaces of the upper tool and the upper tool clamp member,
whereby the upper tool can be clamped between the upper
tool holder body (307) and the upper tool clamp member
(309) always by a constant clamping force.

In the upper tool according to the present invention,
when the upper tool is moved upward, relativé to the support
plate of the upper tool holder apparatus during the
engagemerit thereof with the die, since the upper tool
clamping force can be 1lncreased gradually, it is possible
to facilitate the exchange work of the upper tool by the
use of the upper tool holder apparatus.

Further, when the upper tool is clamped by the upper
tool holder apparatus, since an appropriate clamping force
can be always obtained, it is possible to prevent the upper
tool from being dropped due to lack of sufficient clamping



13 force, while-facilitating the upper tool exchange work. Further,
whenever the upper tool is exchanged, since the upper tool can be supported
by the upper tool clanp nmenber, the upper tool exchange work can be
facilitated in safety. Further, since t vertical surface of the upper

tool is used as the clanping surface, thé upper tool according to the
present invention can be clanped to the upper table by use of the ordinary
upper tool €pbase.nwhiide. fEcilihsatinkethppuppevotobdl éxchapgareonk. accor di ng
to the present invention, since the clanmping force control neans (the
pusher screw) is_thread-engaged with the upper tool clanp menber and
further since thEUELASE.ofEPBEVEE FBEnYPPEFetopdr 46i oKchanged. f$iB@eto t he

pusher scre\ﬁmeSuggle@cttbwl ¥aBi uet sdpbertka s&aﬁﬁepeﬁgéroaoélfexaﬁprm y

clanping the u t an un sition B for shiftin he u r too
rori boncal | BeRBB L 588 BBBEr PRl BERRSRES HPFEnABR: b aFACLhl FREEAL Tt o

excﬂange pﬁsaremy C Fulrthapersﬁneb eneh&ageéchl sarpassi bfethe appest alnd
exchange t I S ur S 1 er too
o yeefofbis agy B8tkhY BIAnB3bE tyrrdke ke thifEr ' HRabPPr]

oper ati on |sceprdénsiWQtsuetp;esenmndnxnptpoaucannbe claspeg@pte tbel clanp
member can Hﬁg@i‘g%gbib' g9 h¥e! B ”ﬂﬁe E?'E{EnQ%Sreﬁ?PQP tﬁSltEi‘metméxﬁbQPss' bl e

to prevent t upper tool from e|ng ropped” duftng the upper
adjustnent or alignnment. Further, since the clanp rel ease hol di ng neans

(the engage receFﬁr%ﬁ@rtthQahprEU%86&)héiﬁe?rQﬁbQFQtuEhSBchéiﬁEefét'0“
| ever is pi o0 the ex ge posi t r. tool menber

can be kept¥§ﬁa9rFFSHFtHEVGB§é nPo§#n°§otpﬁaFlPPpgggpgggFﬁlEoPﬁggkchange
t he upper tmehnsi {ithe pms/henescmetvbeivselthreaa géhgagetowiehsthy. uppether,

since the SESBRE 1§EBb% areaBdO¥ug%ger since the clamp operation
means (the operation lever) fixed to the pusher screw is
selectively pilvoted to thé clamp position A for firmly
clamping the upper tool, an unclamp position B for shifting
the upper tool horizontally for upper tool adjustment and
alignment, and further to the exchange position C for upper
tool exchange, it is possible to adjust and exchange the
upper tool easily and safely.

Further, since the upper tool clamp member urging
means (the coil springs) are provided, when the operation
lever 1s pivoted to the unclamp position B, the upper tool
clamp member can be urged slightly in the clamp direction,
so that it 1s possible to prevent the upper tool from being
dropped during the upper tool adjustment or alignment.

Further, since the clamp release holding means (the
engage recess and the ball plungér) are provided, when the
operation lever is pivoted to the exchange position C, the

_upper tool clamp member can be kept away from the upper
tool, so that it is possible to exchange the upper tool
with a new one in the vertical direction easily.

Further, since the stopper members are prqvided for



14 determning the clanp position A and the unclanp position B of the
operation lever, it is possible to easily pivot the operation |lever to the
respective positions. Further, since the wedge piece is provided on the
engage projection of the upper tool so to be engaged with the drop
prevention groove of the upper tool, it is possible to reduce the gap

bet ween the engage projection of the upper tool clanp nenber and the drop
preventi on dgtormeiming hﬁleuxpm:np qud s ftoron pramventhre wifc lidmp lm:rﬂrtiidmlB dr op.

Furt her, p t CEA d &4 q%qi
i nventi on, Qf% fe‘; Mgf\é%égpe% aiﬁ%upg) easq1enqzby%tj"s{;ﬁ € uptp?er ‘t ool
hol der appamﬁmt rl¢1‘é¢l: Yhethe arespac tise pasidlionst. t he sarre upper wedge .

di mrensi on are exchanged, since the clanping force of the upper tool can be
kept at a constant value, it is possible to obtain an excell ent

reproduci bi | i ty FHEERRE ol SRR NS AedeEs Rirce diePnaydidesh@n Hhadi e, ever
after the wWRigd ¢S 1@6@1&%%@”@@ dﬁeﬂaﬁdﬂj%&wlﬁw HY ifaEgedS a

result, the upper, to exchan rk can be |tated an rther the
bendi ng pr &6 ofnheca‘ﬂr%? ‘f%%%\g ?JEE{:%(}WFI DILRi,&\N Fig. 1
is a front posyilslmvtmg'@ddce sther’apilmweelf ﬁlfaearme tporad j doctl fobay of

appar at us t e e r ona
oot akert ARk (CodT Co DUl tmid Bld Yhe drp e ehy TP
cross-sect ioghathe/iupper akeml afmgimmvemBSvf g7+ smnm' ittoadi girop. Fi.g. 4

Is a partial side view show ng the shape of the upper tool according to the

present invention;
' Further. the upper tool holder apparatus according to

the present invention, the upper tool can be exchanged
easily by use of the upper tool holder apparatus. Further,
whenever the upper tools of the same upper wedge dimension
are exchanged, since the clamping force of the upper tool
can be kept at a constant value, it is possible to obtain
an excellent reproducibility of the alignment between the
upper tool and the die, ever after the upper tools are
exchanged for various bending proéess. As a result, the
upper tool exchange work can be facilitated and further the
bending precision can be improved.

BRIEF DESCRIPTION bF THE DRAWINGS

Fig. 1 is a front view showing a first embodiment of
the upper tool holder apparatus according. to the present
invention;

Fig. 2 is a cross-sectional view, taken along the line
2S - 2S shown in Fig 1;

Fig. 3 is a cross-sectional view, taken along the line
3S - 3S shown in Fig. 1;

Fig. 4 is a’partial side view showing the shape of the
upper tool according to the present invention;



15 Fig. 5is an illustration for assistance in explaining the relationship
bet ween the upper tool and the upper tool holer apparatus; Fig. 6 is a side
vi ew showi ng a nodification of the upper tool according to the present
‘invention; Fig. 7 is a side view show ngca nodification of the upper tool
hol der apparatus according to the present invention; Fig. 8 is a side view
showi ng anot her nodification of the upper tool hol der apparatus according

to the present invention; Fig. 9 is a side view show ng still another
modi fication of g ugpes hﬁohlﬁ!ﬁb‘ﬁ?&tiaﬁafaﬁUéséfﬁﬁiﬂéégiﬁO?iﬁfapx;xfﬁﬁ
ication o

i nventi on; e . view s n e ot |

upper t ool E%ngFgﬁﬁzapﬁﬁﬁg QE&BPSann%OgPHE F%@in?n ngéﬂt?BﬂerFF3° 11 is
a front viehotbpvwappasasasond enbodi nent of the upper tool hol der apparatus
according to the present invention; Fig. 12 is a cross-sectional view,
taken along the line 12S - 12S shown in Fig. 11; Fig. 13 is a
cross-sectional Figw, 6t dken sliidegvikw showif@Sa-mé@Ef$hatbonnofi ghell;

Figs. 14A B S r ' pl ai ning the
function mﬁgﬁp%ﬁetgagrgkkgghﬁﬁg QBiEBQ g?%éﬁ Eﬁﬁ%hg§§ﬁénge position C for
upper tool exchange; 16 Figs. 15A and 15B are illustrations for

assistance in eXPhE'nVnﬂstHesiHQCVi@ﬂ @ﬁSﬂihEeaoﬂSHﬁfiEQti@ﬁeéf'ﬁhQ'VOted
to the uncla ?OSItIOR upper tool adjuystnent;
upper tool older ap aratus according to the present

invention:

Fig. 8 is a side view showing another modification of
the upper tool holder apparatus according to the present
invention;

Fig. 9 is a side view showing still another
modification of the upper tool holder apparatus according
to the present invention;

Fig. 10 is é side view showing the other modification
of the upper tool holder apparatus according to the present
"invention;

_Fig. 11 1s a front view showing a second embodiment of
the upper tool holder apparatus according to the present
invention;

Fig."12 is a cross-sectional view, taken along the
line 128 - 128 shown in Fig. 11;

Fig. 13 is a cross-sectional view, taken along -the
line 13S ~ 13S shown in Fig. 11; '

Figs. 14A and 14B are illustrations for assistance in
explaining the function when the operation lever is pivoted
to the exchange position C for upper tool exchange;



Figs. 16A and 16B are illustrations for assistance in explaining the
function when the operation lever is pivoted to the clanp position A for
upper tool clanp; Figs. 17A and 17B are illustrations for assistance in
expl ai ning the other function when the ogeration |lever is pivoted to the
clanp position A for alignment with the die; Figs. 18A and 18B are
Illustrations for assistance in explaining the other function when the
operation lever is pivoted to the exchange position C for upper tool

exchange and furﬁhég.tfsAumﬁrlse%rs'fﬂg@ﬁ@gfgoﬂé Pava'oasesdi@ﬂmcérﬁmthe

upper tool to provide an exc ange space; ki g I's-a front” view showi ng a
third enmbod® ipingnhehephenpction Waerectheppesra tomckeven nks Rl voked

present investiRe; ulitYampOpbsiBi6hOBSESLCEpPER! tddEVAd jikeiersd ONg the |ine
-20S - 20S shown in Fig. 19; Fig. 21 is a side view showing a nodification
of the fastening neans according to.the present invention; Fig. 22 is a
side view showi nBigsothéa amdi i6Basrenibiusteat boienfdy assdtetameeoini ng to

modi 11 cat | o B ELRLEREbe drwiCr n Sy RERC R YRSTRH AR HUtn OO e g,
Fig. 24 is tosthie ¢lampspositionhs Hohevpperdi tocht¢bamp; 17 of the

fasteni ng nmenber according to the present invention; and Figs. 25A and 25B
‘are partial side views showi ng a conventional upper tool. DETAILED

DESCRI PTI ON OF THESEMELOA MR SLEBrare 1hbushor blenssfoncaseiseanedelmpper
tool (punchexppafiein@PERébthet PahbtPonORBEN | DB H1FéRA ED6H OVevwét Nig

reference to, Fi gs to 3.
: pivoged %b the clamp position A for alignment with the die;

Figs. 18A and 18B are illustrations for assistance in
explaining the other function when the operation lever is
pivoted to the exchange position C for upper tool exchange
and further the upper tool clamp member is pivoted away
from the upper tool to_provide an exchange space;

Fig. 19 i1s a front view showing a third embodiment of
the upper tool holder apparatus according to the present
invention;

Fig. 20 1s a cross-sectional view, taken along the
line 20S - 20S shown in Fig. 19; '

Fig. 21 is a side view showing a modification of the
fastening means according to the present invention;

Fig. 22 1s a side view showing another modification of
the fastening member according to the present invention;

Fig. 23 is a side view showing still another
modification of the fastening member according to the

present invention;

Fig. 24 is a side view showihg'the'other_modification



The upper tool hol der apparatus 1 of the present invention is renovably
attached to the | ower portion of an upper table 3 of a press brake (not
shown). The upper tool holder apparatus 1 is conposed of a hol der body 5
removably attached to the upper table 3 qnd having a support plate 7, an
upper tool clanp nenber 11 pivotally suﬁported by the holder body 5 to
clanp the upper .portion 9U of an upper tool (punch) 9 in cooperation with
the supportofl the Tastehbrghnbsibér badyobding ctanthapfesarct athweritgn flevi ce
13 for adju$ﬁang the clanping force applied to the upper tool clanp nenber
11, and a clanping force rel easing device 15 for rel easing the clanping
force applied fromthe upper tool clanp nenber 11 to the upper tool 9.
Further, a snmallgpjyot- c a | Pesyd SEN RPT4 T on of

‘'t he upper tool cfgg%'n%%%e?ﬂglﬁ$%n%ﬁ%ﬁﬁ%gééift%%ééé coﬁ%gzt sur 5%e 17S

t hereof is $PRUGAtiPARL BPPEEBbLE@OEentact with an inclined surface 9S of the
upper tool 9, as shown in Fig. 2. In nore detail, the holder body 5 is
conposed of | gk- vpRer block portion d a thin-wall support
plate 7 for%@gk.:§§gﬁgéég,..Iégchgcﬁwgﬂhﬂﬂﬂgﬂiﬁﬂﬁgthickness is seen from
the right and left direction in Figs. 2 and 3). Further, a nounting plate
21 is fixed to t fron 8, surfac t | ef ide in Fig. 2) of the
upper bl ock 5B ogffﬁé'h%?ﬁevﬁ%%ﬁycgnﬁffﬁcgf%?u?%]ﬁQ? %ﬁp?ﬁﬂ€§9 9 (See Fig.
1) . Ther ef ofpynehinhohderpappangtys at ewlll i be bdesciibédthemminibelowi t h t he
| ower front f e table,3,and after that a clanp jaw 25 is
fast ened mﬁ?ﬁyg ?gg?g%?ég Bgfﬁfég'tg ?%eahpper table 3, the nounting plate
21 can be urged against the upper table 3, so that the holer body 5 can be

fixed to the uppghet@pb€r3tool holder apparatus 1 of the present
invention is removably attached to the lower portion of an
upper table 3 of a press brake (not shown) .

The upper tool holder apparatus 1 is composed of a
holder body 5 femovably attached to the upper table 3 and
having a support plate 7, an upper tool clamp member 11
pivotally supported by the holder body 5 to clamp the upper
portion 9U of an uppér tool (punch) 9 in cooperation with
the support plate 7 of the holder body 5, a clamping force
adJuSting device 13 for adjusting the clamping force
applied to the upper tool clamp member 11, and a clamping
force releasing device 15 for releasing the clamping force
épplied from the upper tool clamp member 11 to the upper
tool 9. Further, a small pivotal contact member 17 is
attached to end portion of the upper tool clamp member 11
in such a way that a contact surface 17S thereof is brought
into slidable contact with an inclined surface 95 of the
upper tool 9, as shown in Fig. 2.

In more detail, the holder body 5 is composed of a
thick-wall upper block portion 5B and a thin-wall support
plate 7 formed integral with each other (when the thickness
1s seen from the right and left direction in Figs. 2 and
3). Further, a mounting plate 21 is fixed to the front



To adjust the vertical position of the holder body 5, a wedge nenber 27 is
I nt er posed between the upper surface of the holder body 5 and the | ower
surface of the upper table 3. A fixing bolt 31 passed through a slot 29
(See Fig. 1) fornmed in the front nmountinggplate 21 so as to extend in the
right and left direction is thread-engaged wth the wedge nenber 27 (See
Fig. 3). In the above-nentioned construction, under. the conditions that the

clanp j aw 25urfage Jihe leftedide dicFigh &t ot thealibPRE BAPEEr SBo®f 5

will not drepeaméIidert hRydyt e wiith ragpthﬂrtaliijw orsbbahts! Yol @egangd g when the
wedge nenber 27 is adjusted in the right and left directionin Fig. 1, it

IS p055|ble1t0 finely adjust the vertical position of the hol der body 5
relative to the upper table 3. The upper tool clanmp nenber 11 is a plate

nmenber havi h t h that of th l,d 5.(iLn Fi
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mounti ng bohtr%'e%?’ AR NOWPber Rlabid Istys%f thiarowtia hehes ialaldyf g ned at
a vertically mddle porfion of the %pper t 00) clanp nmenber 11 and
t hr ead- enga§ qﬂfﬁﬁﬁﬁ:ﬁﬂnﬁhﬁ URPSTe BABLE She horizontal direction so as

to be pivotal in the front and rear dlrectlon (the right and left direction :
10 P 2o 1o, 36 Al N e b 2, B cHPBaRe 8y e
a wedge member 27 1is interposed between the upper surface '
of the holder body 5 and the lower surface of the upper
table 3. A fixing bolt 31 passed through a slot 29 (See
Fig. 1) formed in the front mounting plate 21 so as to
extend in the right and left direction is thread-engaged
with the wedge member 27 (See Fig. 3). '

In the above-mentioned construction, under the
conditions that the clamp jaw 25 is slightly fixed to such
an extent that the holder body 5 will not drop and further
the fixing bolt 31 is slightly loosened, when the wedge
member 27 is adjusted in the right and left direction in
Fig. 1, 1t is possible to finely adjust the vertical
positien of the holder body 5 relative to the upper table
3. '

Thé"upﬁer tool clamp member 11 is a plate member
having roughly the same width as that of the holder body 5
(in Fig. 1), and pivotally supported by the holder body 5
via a plurality of mounting bolts 33 (when seen in Fig. 2).

Therefore, the upper pertion 9U of the upper tool 9 is
clamped between the lower end of the upper tool clamp
member 11 and the support plate 7 of the upper tool holder
body 5.



respective nounting bolts 33 and the upper tool clanp nmenber 11 are forned
into a spherical shape, respectively. Further, an elastic body 37 (e.qg.,
coil spring, rubber body, etc.) is interposed between the upper tool clanp
menber 11 and the support plate 7 to kegp these two nmenbers away from each
other. Further, at the |ower portion of the upper tool clanp nenber 11, an
i nclined surface 11Sis forned so_as to approach_the support plate 7 at the

upper portion thdfedore-datadl, theMBRar foedeclenp Bepbescddd 8o t he
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each of the vtehrtdiegl dyolmdsiddred gorrttifoar dth riged uppg@rgadodi cfl ampe membleactl 1
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t he upper t &@rigontalabinection me taserto de eigedalpds dde drontkand f or med

at the | over & tdiGeddf1dd'q ﬁiféo‘iri%]lﬁ‘)'arfd gy TR thbn( el Fwel hg)cont act
menber 17) so as to be engaged with an engagefgroove 9G (extending in the
t

right and | &% T@aldditade itHierinivopak siatden ot rbeupp@er: ool clammo The
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body, etc.) is interposed bgtween the upper tool clamp

member 11 and the support plate 7 to keep these two members

away from each other.

Further, at the lower portion of the upper tool clamp
member 11, an inclined surface 11S is formed so as to |
approach the support plate 7 at the upper portion thereof.
Furthér. a contact member 17 is attached to the inclined
surface 11S so as to be pivotal slightly.

In more detail, two through holes are formed on both
sides of the lower portion of the upper tool clamp member
11 (See Fig. 1). A mounting bolt 39 is passed through each
of the through holes and further thread-engaged with the
contact member 17. A clearance is formed between each
through hole and the mounting bolt 89, so that the contact
member 17 can be pivotal slightly relative to'the upper
tool clamp member 11.

Further, an engage projection 11K is formed at the
lower portion of the upper tool clamp member 11 (below the
contact member 17) so as to be engaged with an engage
groove 9G (extending in the right and left direction in
Fig. 1) formed in the upper tool 9.



nut menber 45 thread-engaged with the adjust screw 41 to adjust the
position of a ring nenber 43 novably engaged with the adjust screw 41, and
an elastic nmenber (e.g., spring) 47 interposed between a head portion 41H
of the adjust screw 41 and the ring ne 43. In the above-nentioned
construction, when the adjust screw 41 i'S adjustably rotated, since the
engage position between the adjust screw 41 and the nut nenber 45 can be
shifted, the conpfgsippey oveel otlame meémingyt rigl fsenvesfta relwd sstffareenber

A7 can be adhyistethmpig, vl eyies 51 190 Ubdlordi Glin LW 41 Of

the clanping force adjusting device 13 is 1n contact wth_t ottom wal |

portion of tHHPRRNE Biatant. f Furier & |¢kamning farse AhBEtINE encl osi ng
g hanut hrrerrmaarvidée I B3 (ses@rF?gE.t gw tos F‘@djdéﬂid?S@fél flﬂpi:hexascldﬂlom i ][1 Fig.

. Further, an end portion ast eni ng .screw of the i ng, force
rel easing d 'aé@j%g(%‘?’b‘?ﬁ d’g?j @IW %p%rh%irqqrtﬁ?]othlr’f’e ﬁb;@rq%ll‘bl anp
menber 11) ithe nupmed dslook tpod tiop B oty KLddm bodye Sletai |, the
cl anping force releasing device 15 is a fastening screw 51 passed through

and t hread-engaged with the upper portion of the upper tool clanp nenber
11. Further, a | eMern®@3® idetaiied a® showd aat drigwg Scrihe xllamiog dionge,

when t he | e‘ﬁj@ti%%é’@f@&lé hesg f@&ﬁﬁgeé[}gf;@rﬁv d§t f&stt e,ﬁ_t rd or

unf ast ened away to apply or release the upper

romthe push ne
t ool cl anpi MR Hemb ey Q%etfbﬂ%ﬂ%fﬂgﬁgﬁd:éﬁaﬂ} Jehe radidst |erey 4durkder, to
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as shown in Fig. 1. In the abqgve-nentioned

I n the nmount iir%hpl at e‘ﬁi’l’

constructi o © ST Oh thatdfh A0 s s ML DU F-&he upper

tool 9 is spring) 47 interposed between a head portion 41H of the
adjust screw 41 and the ring member 43.° '

In the above-mentioned construction, when the adjust
screw 41 is adjustably rotated, since the engage position
between the adjust screw 41 and the nut member 45 can be
shifted, the compression force or the clamping force of the
elastic member 47 can be adjusted. Here, the head portion
41H of the adjust screw 41 of the clamping force adjusting
device 13 is in contact with the bottom wall portion of the
hole 5H, And further a cylindrical push member 49 enclosing
the nut member 45 is in contact with the ring member 43, as
shown in Fig. 3. |

Further, an end portion of a fastening screw 51 of the
clamping fqrce releasing device 15 (provided at the upper
portionibf the upper tool clamp member 11) is in contact
with the push member 49. In more detail, the clamping
force releasing device 15 is a fastening screw 51 passed
.through and thread-engaged with the upper portion of the
upper tool clamp member 11. Further, a lever 53 is fixed
to the fastening screw 51. '

Accordingly, when the lever 53 is pivoted, the
fastening screw 51 is fastened toward or unfastened away



I nt erposed between the upper tool clanp nenber 11 and the support plate 7
of- the hol der body 5, when the lever 53 of the clanping force rel easing
device 15 is pivoted to the right side Rin Fig. 1 to fasten the fastening
screw 51, since the elastic nenber 47 ofyyt he cl anping force adjusting
device 13 is further conpressed, the elastic force of the elastic nmenber 47
I ncreases, so that the upper tool 9 can be clanped by the upper tool clanp
member 11 b¥Tramsitihen paishi sepbdeduds: doaappdyt overelassec ther yereneteofl. |n

contrast w champlihg Wodel 8% theCle1amplngt %r%baaagﬂgt&a@caewbeaibng

device 15 is pivoted to the left side L in Fig 0 unfasten the fastening
screw 51, since the elastic nenber 47 of the clanping force adjusting

device 13 is rel wefrromocqmetsecm@npwmaal 2ahige ber eneofietrBe ghigstic
menber 47 d t.hat _the can. be unc%ﬁ ed froné&he

crea p
upper t ool % %H?Pﬁgrpffs ca &&ngﬁgvén KHENTPHB ePlate

pivoted in abeshDQMtimnaimefn dlrectlon in Fig. 1, the upper tool clanp
menber 11 is pivoted in the right and left directionin Fig. 2 to clanp or
uncl anp the upper tool 9 in cooperation of the support plate 7. Further, a
cl anp openi ng spAinghesgboye-meationed sonsdzncsion,oindez the bolts 57

(passed thr%alaitt&%num% R he,% gf po?% 14RP9 B?Ok:hgl ﬁﬁgew%s& 31 1§nd
der bo he

t hr ead- enga ed Wth t hol de as shown i n-
hol der bodyl e§8°§ﬁ$:hﬂﬂ? Q5m§hepHPP@6nt891tﬁéaGBp@PmPGEI1&I&Bﬂ ﬁéﬁber 11

Cﬁn be Openedppwlrnn@wtet e oD Redle h@;l'de? lb%dsrnsl awpedl- the deverl Bsdoffbove
the 11xed pabe CORTPHIE dQ5ee Todeos Panaraury 20, 48n2d 7o oPneoudder t ool
hol der appardght siden® dwctFdg.ad dmsehshed aheveaunbhihg screw 51,
since the elastic member 47 of the clamping force adjusting
device 13 is fufther compressed,-the elastic force of the
elastic member 47 increases, so that the upper tool 9§ can
be clamped by the upper tool clamp member 11 by a stronger
force due to a reactive elastic force thereof.

In contrast with this, when the lever 53 of the
clamping force releasing device 15 1s plvoted to the left
side L in Fig. 1 to unfasten the fastening screw 51, since
the elastic member 47 of the clamping force adjusting
device 13 is released from compression, the elastic force
of the elastic member 47 decreases, so that the upper tool
9 can be unclamped from the upper tool clamp member 11.

As described above, when the lever 53 1s pivoted in
the righf and left direction in Fig. 1, the upper tool
clamp member 11 is pivoted in the right and left direction
in Fig. 2 to clamp or unclamp the upper tool 9 in
cooperation of the support plate 7.

Further, a clamp opening springs 59 is interposed
between each of the two bolts 57 (passed through the upper
- portion of the upper tool clamp member 11 and thread-
engaged with the holder body 5 as shown in Fig. 2) and the



expl ai ned hereinbelow wth reference to Fig. 4. The upper tool 9 is forned
with a contact surface 9F brought into contact with the | ower end surface
7E of the support plate 7. Further, a vertical sliding surface 9V brought
into slidably contact with the front 7F§%r rear surface of the support
plate 7 is forned in the upper portion projecting fromthe contact
surface 9F gf t.he ﬁpper tool 9. An engageegroove 9G is fornmed on a surface

opposi t e .t oBPkE8eT| Pid¥y SsusPatbadythe dpEeEppartien| of. thg UBREr; 5Rola

short verti eabmpumempero3Y icanf demegehed\eahehBeetrnehenagpeyr tasd §Sikor med
above the engaggwﬁrﬁpve 9G and t he engage groove 9G The vertical surface
9SV can be U8E& &%t he upper tool 9 is clanped by the ordinary upper tool
cl anp nmenber. Further, the upper tool 9 is formed with a work processing

portion SMat the s AeRLrBdaPabblal ARl ARbek0tBERIC1RRS HenBefOPRCRER! O

with a die (Il ower too attached to t ower fa as s I'n
Fig.2. As umdempt 85d bpclamp fhet MppeswdroduPf atetbel fdkedhposhghgn.gr oove
9G of the upper tool 9 is forned at a position higher than the contact

surface 9F thereof. Further, the upper surface 9G- of the en age groove 9G
is formed so as T8eHAPPETGROLY PnEﬁmﬁgabéawﬁﬁéﬁﬁhﬁemépdtPﬁeugP 5v&0Bdt t om

in correspondedes ppatatuppar consitraeted bBedesc2¥beagapover ikt ben 11K
ol nce the'| SHRLSdREH Ber PR bR o T LS EF e S BRCE) TR hEnoer 11 can be
determned relatively short at a position higher than the |ower end surface
e 15 Teonor el Bubot. doba § 13°3cHbal S1BhoKCBopt 4G5 BRERapgobecl o
i nstance. Fbronght inde wcoatagstewitholthe lowergegddswriacenhE of the
support plate 7. Furthér. a vertical sliding surface 9V
brought into slidably contact with the front 7F or rear
surface of the support plate 7 is formed in the upper
portion 9U projecting from the contact surface 9F of the
upper tool 9. An engage groove 9G is formed on a surface
opposite to the siiding surface 9V of the upper tool 9. 1In
addition, a short vertical surface 9SV is formed between
the inclined surface 9S formed above the engage groove 9G

and the engage groove 9G.

The vertical surface 9SV can bé used when the upper
tool 9 is clamped by the ordinary upper tool clamp member.

Further, the upper tool 9 is formed with a work
processing portion SM at the lower end portion thereof to
bend work W in cooperation with a die (lower tool) 63
attached to the lower table 61 as shown in Fig.2.

As understood by Fig. 4, the lower surface 9GL of the
engage groove 9G of the upper tool 9 is formed at a
position higher than the contact surface 9F thereof.
Further, the upper surface 9GF df the engage groove 9G is
formed so as to be slightly inclined downward toward the
groove bottom in correspondence to the upper surface of the



upper tool clanp nmenber 11 under the condition that the engage projection
portion 11K of the upper tool clanp nenber 11 is in contact with the upper
surface 9G- of the engage groove 9G of the upper tool 9, since the contact
surface of the engage projection portion-,llK is slightly inclined dowward,
it is possible to always urge the vertical sliding surface 9V of the upper
tool 9 against the support plate 7 due to the weight of the upper tool 9.
Furt her, si eogagkeperogagsignodik o@ dhet hppeppépoloolafipi mehbent 2d.at a
position higher than the contact surface 9F thereof, the width of the upper
portion 9U of the upper tool 9 froma corner (at an intersection between
the contact surfdfethe ghoveraentioned sonsirucylpncanaineei ibeecdowar so

that the st @ﬁagberqfiohh%fu&mr ub%'r %o%incﬁﬁmPnﬁéﬁBE?dll'EaﬁhSeUpper tool 9
-as descri bed above, the pe can

r tot er too
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the fastening screw Even _un e.conditi t hat .t screw
511 ¢ F oot eNBBTETERY she HRRAY: Fop Ty GaRBE, nERBer ohd £EOR: LBRCEE o ABE nper
tool clanp wdfhewolrk #ndenite atupmomicuticatngle, foR4ifiktantere, the upper
portion 9U of the upper tool 9 can be inserted between the upper tool clanp

menber 11 and the su porta$w ate 7 horizontally gln the right and |eft
direction in Fi gFurfthier.swhiena they upper thelefgdgeegessed F&thothed in the

upper tool @p %re&ﬁéﬂe%1thhmkﬂ%e%“ﬁigﬁnBEQIQﬁh'@Bn&iKieﬁ thet! ewer portion
of the upper tool clanp 11 as sho further the

i nclined suPP&@EeQSrGﬂeFWéOGpQQFP%&H 13K §f|ﬁh€o%PHEF ﬁPPE ghamp
member 11 is in contact with the upper surface 9GF of the

engage groove 9G of the upper tool 9, since the contact
surface of .the ehgage projection portion 11K is slightly
inclined downward, it is possible to always urge the
vertical sliding surface 9V of the upper tool 9 against the
‘support plate 7 due to the weight of the upper tool 9.

Further, since the engage groove 9G of the uppef tool
9 is located at a position higher than the contact surface
9F thereof, the width of the upper portion 9U of the upper
tool 9 from a corner (at an intersection between the
contact surface 9F and the sliding surface 9V) can be
increased, so that the strength of the upper tool 9 can be
Increased.

In the upper tool 9 as described above. the upper tool
9 can be attached to the upper tool holer apparatus 1 in
the procedure as follows:

First, the lever 53 of the clamping force releasing
device 15 is pivoted to the position R to fasten the
fastening screw 51. Even under the condition that the -
fastening screw 51 is fastened, a gap can be formed between
the lower portion of the upper tool clamp member 11 and the
support plate 7. '



contact surface 17S of the contact menber 17. After that, the novable table.
(any one of the upper table 3 and the |lower table 61) of the press brake is
noved in the vertical direction to engage the upper tool 9 with the die 63.
Therefore, the upper tool 9 is noved upwgrd relative to the hol der body 5.
When the upper tool 9:s noved upward gradually toward the hol der body 5,
the inclined surface 9S of the upper tool 9 urges the |ower portion of the
upper tool clanp member 11 in the leftward direction via the contact member

17 in Figs. 2 a”@hgre?erbhakhhhﬁpQEQGPg&@?hﬁcbﬁan”?H@eﬁ%%ér'§081V9ted

cl ockwi se in Flg radual | e elastic ne f the
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be cl anped Fﬁﬁagﬁagéaﬁﬁzgupﬁgf1Poﬁpggpgorgﬁgﬁgég the ﬁngﬁgggégégggfgaﬁan
elasficcrgree fbrmed ehasgfcrppﬁbemoéi 9TMsreﬁ§agedthethpphe énggge can be
after the uBEd) SEsspRotRR: oFcde. 13raE PR RE" 8 Epe, BRPeRoFhBT STREF S s
1, the uppemember Qlcas Bhowanﬁneﬂigroﬂland fipptherothehbnddinagdpar at us
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| oosen the fastening scre s re eased fromthe
upper tool &PBfpciefyEface. 1Wﬁeﬁftﬁéeuspaﬁapéomegbﬁéleeen rel eased from
t he upper tool clanp nenber 11, the upper tool 9 drops to the original
| ower position ( sho Ln Fi ht of it In this case,
si nce the upper giF?&cé b% WQ%EgéégéaBFSO$€n§GPBF ?ﬁethﬁpBPpFBOI 9is
engaged wititable 3 and the lower table 61) of the press brake is moved
in the vertical direction to engage the upper tool 9 with
the die 63. Therefore, the upper tool 9 is moved upward
relative to the holder body 5.

When the upper tool 9 is moved upward gradually toward
the holder body 5, the inClined'surface 9S of the upper
tool 9 urges the lower portion of the upper tool clamp
member 11 in the leftward direction via the contact member

17 in Figs. 2 and 4, so that the upper tool clamp member 11
is pivoted clockwise in Fig. 2 to gradually compress the
elastic member 47 of the clamping force adjusting device
13.

Accordihgly.,when the upper tool 9 is moved upward and
thereby the contact surface 9F is brought into contact with
the lower end surface 7E of the support plate 7, the upper
tool 9 can be clamped strongly by the upper tool clamp
member 11 on the basis of an elastic force of the elastic
member 47. Therefore,'the upper tool 9 can be easily
clamped by the upper tool holder apparatus 1.

As described above, after the upper tool 9 has been
clamped by the upper tool holder apparatus 1, the upper
tool 9 can be removed from the upper tool holder apparatus



t he engage projection 11K of the upper tool clanp nenber 11, it is possible
to prevent the upper tool 9 from being dropped, so that the upper tool
renoval operation is safe. After the upper tool 9 has been rel eased from

t he upper tool clanp nenber 11 as descrifyed above, the upper tool 9 can be
renmoved fromthe upper tool hol der apparatus 1 by shifting the upper tool 9
hori zontally in the right and. left direction in Fig. 1. As explained above,
in the upped asolfod lams t h& lusiar theolledvelrdsa appgu&bmsdltacd:hledllreg’ﬂ o the
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spite of théogﬂnﬁlésC@@§@ﬁ@@@|dWDmF¢mmh@mpeast@bdegdympnasmbeaodl when t he
upper tool 9 is engaged with the die 63, since the |ower portion of the
upper tool clanp nenber 11 is urged upward_or clockw se by the_ inclined

surface 9S of t h&hgFpdhe ygrey toed @ Aas hg%r@éeéﬁe@héreypéhet yopPes
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of the clanping force adjusting device

After the upper tool 9 has been reieased from the
upper tool clamp member 11 as described above, the upper
tool 9 can be removed from the upper tool holder apparatus
1 by shifting the upper tool 9 horizontally in the right
and left direction in Fig. 1. ' '

As explained above, in the upper tool 9 and the upper
tool holder apparatus 1 according to the present invention,
it is possible to easily clamp or unclamp the upper tool 9
by use of the upper tool holder apparatus 1, without use of
any tools, in spite of the simple construction.

Further, as already understood, when the upper tool 9
is engaged with the die 63, since the lower portion of the
upper tool plamp member 11 iS'urged upward or clockwise by
the inclined surface 9S of the upper tool 9, the clamping
force of the upper tool 9 between thé upper tool clamp '
member 11 and the support plate 7 can be increased
gradually as the upper tool 9 is moved upward. Therefore,
it is possible to consider that the upper tool clamp member '
11, the clamping force adjusting devige 13, etec.
constitutes a kind of clamping force increasing mechanism
such that when the upper tool 9 is moved upward relative to
the support plate 7, the clamping force can be increased



13. Further, it is also possible to replace the upper tool clanp nmenber 11
wth a leaf spring to use the elastic deformation of the upper tool clanm
menber itself, without use of the clanping force adjusting device 13. In

ot her words, various constructions can bg adopted as the clanmping force

I ncreasi ng nechani sm of the upper tool h ¢ er apparatus 1. Further, in the
upper tool hol der apparatus 1 of the present invention, the upper tool 9
can be attagheridalishe rear surface of the support plate 7 by inverting the
front and rear sides of the upper tool 9, as shown in Fig. 3. In other
words, a rear side upper tool clanp nenber 65 is pivotally provided on the
rear surface of tle thepbaveimantibied semistarwatiamatalithoughpahe ool 9 can

be cl anped t%ﬁﬁ% (Y qEPQQ{ he rear
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27 the nopuntj ) [ r i j deysi in

common for go%%é%%nﬁggﬁpﬁ% er c% ooI %A‘{r@ ufrregnr%g"r Li?:tlgég%d ft%'ﬁ'etﬁfoear -side

upper tool disaeiefhiRerclping ikorceliaditsting|devizd d3.or iy athethe

bottom wal | wy¥dd Ovd¥ious constructions can be adopted as the clamping
force increasing mechanism of the upper tool holer

apparatus 1.

Further, in the upper tool holder apparatus 1 of the
present invention, the upper tool 9 can be attached to the
rear surface of the support plate 7 by inverting the fromt
and rear sides of the upper tool 9, as shown in Fig. 3. In
other words, a rear side upper tool clamp member 65 is
pivotally provided on the rear surface of the support plate
7 in such a way that the upper tool 9 can be clamped
between the rear side upper tool clamp member 65 and the
rear, surface side of the support plate 7. '

In more detall, as showﬁ in Fig. 3, a stud 67 having a
seml-spherical head 67H is attached horiZontally to the
rear surface of the support plate 7 of the holder body 5
with the use of a mounting bolt 69. Further, the upper
tool clamp member 85 is pivotally supported by the head 87H
of this stud 87. To rotate the stud 67, a tbol hole 11T 1is
formed in the front-side upper tool clamp member 11.
Further, a stop pin 71 engaged with a groove 685G formed in
the upper tool clamp member 65 is attached to the head 67H
of the stud 67. Therefore, even when the mounting bolt 69
1s rotated, the stud 67 will not be rotated together with



the hole 5H of the holder body 5. Further, a contact nmenber 75

t hr ead- engaged with the upper portion of the rear-side upper tool clanp
menber 65 is passed through the snmall dianmeter hole 73 and further brought
into contact wwth the head 41H of the adjust screw 41. Further, on the
front side of the hole 5H, a ring nut 7 t or stop the novenent of the push
menber 49 of.the clanping force adjusting device 13 is thread-engaged with
t he hol der BBdymeuntinghbodsné®ructi on as descri bed above, when the :
mounting bolt 69 is fastened, the upper tool. 9 can be cl anped between the
rear-side upper tool clanp nenber 65 and the rear surface of._the support
plate 7. In cont FQsks®i thet glamppentereenddiushingofeveceis3| BBsened, the

lé|0|ote[1 tOOlAhSoﬁﬁBnb@'oi'ebegﬁﬁte(ﬂhélrQ?‘bh'ﬁesiﬁéruﬁbd? ﬂ@@grclfﬂb ﬁél?ﬂ@rpﬁﬂbfr _63-
urther, when.an, appropriate plate nmenber_is pinche ween ront -si de
upper t ool EPgnﬁhﬁeEﬁ@E'ﬁgdﬁngpPﬁg §8ggoFiaBPa?§mgefog§eeﬁ ?%%?front-side
upper too: dlamptatnhe%elisumEDYedFeﬂt1hsthgsbbbtemtﬂablgp@randnuofl?nplthe
upper too e n syppo t apd t [-S] tool clanp
member 65 by18: VSLengry RE- EBBChoLBeR, Body Rl | ERrERBE. h i RRNEREE ' Tool oo
can be sel emembery 75| fhpeddbengagrdawitbnshef upberuppetionodf cthep nenbers
L1 and 65 apgap0y(ARenBhekNEobi OBt aRBlnbABEr S 26°5a8hed EnsURRA! tp! AtE 7
e sh wor k I'n additio

according to t endi ng ape o n, the upper tool 9 can
be . 28 exERahicdiametpy Bplesd3opndnfunppber bvonehs| §REC pPRFALLs 1. As

descri bed aR@¥R, the hB&dUARH' ofO@hehaligaEtaBEAER 43, according to the
present invention, the upper tool 9 can be easily exchanged by use of the

upper tool hol er apparatus _
Further, on the front side of the hole 5H, a ring nut

77 for stop the movement. of the push member 49 of the
clamping force adJusting device 13 is thread-engaged with
the holder body 5.

In the construction as described above, when the
mounting bolt 69 is fastened, the upper tool 9 can be
clamped between the rear-side upper tool clamp member 65
and the rear surface of the support plate 7. In contrast
with this, when the mounting bolt 69 is 1oosenéd, the upper

" tool 9 can be released from the rear-side upper tool clamp
member 65.

Further, when an appropriate plate member is pinched
between the front-side upper tool clamp member 11 and the
support plate 7 to keep the front-side upper tool clamp
member 11 uhmoved, it is possible to clamp and unclamp the
upper tool 9 between the support plate 7 and the rear-side
upper tool clamp member 85 by plvoting the lever 53.

As described above, the upper tool 9 can be
selectively clamped between any one of the upper tool clamp
members 11 and 65 and any one of the front and rear
surfaces of the support plate 7 according to the bending
shape of work W. In addition, the upper tool 9 can be



1. In this exchange work, even if the upper tool 9 is released fromthe
cl anping force of the upper tool holder apparatus 1, since the upper tool 9
will not drop, it is possible to inprove the safety of the upper tool holer
apparatus 1. As already expl ained, when the upper tool 9 is noved upward
relative to the support plate 7 of the uﬁber tool holer apparatus 1 and
thereby the inclined surface 9S of the upper tool 9 urges the |ower portion

of the upperexcidngddmasEph sy hise td tHanppey fteode hofl delre appRdia thaeo!
cl anp nmenber, 11 increases gradually. Therefore, it is necessary to obtain a

sufficiently 1arge clanping force when the contact surface 9F of the upper
tool 9 is brought into contact wwth he |l ower end surface 7E of the support

plate 7. Thereforg qded){ URRRFe S of
t he upper tool 9‘?83 I n colnﬁtga\ldct W t%’ tﬁ;]l{ea%gepgﬁés?g{ fttggg g?g{a%g’ g%g%\é%t%g

proj ecti on BOCHAIng tpddie tymsan arinvalidan .1 theayppeswtood B gansbet s
preferabl e tityhedirdired vy s i WP toolUhiaes Yppairaithly upper
tool 9 and the lower. end syrface 7E of the S%Pp rt plate 7 satisfies the
fol | owi ng reét-atilghsthis e¥changs Morky &¥en § (tg’& r“?’P.eth.oqlar? A€ r]) where
A denot es t hee Jisad e cftr due t theee re lan) Mo foramn el thife b edp R0l M1 dranp

‘menber 11 a t tic ans. .47 of the cl.anpi forge ,adjust,ing device
13 for urgi %3’%41}2&%%3?' tsoﬁfcecltaﬂﬁ) ‘}Pé?ﬁfert% rHéwg o ﬁég\lerigg i st ance
bet ween Xssihideottd impnave dfhe reafigieroft die aipper mweodcholerand a

cl ampi ng forgHARphjsation point (at which the upper tool clanp nmenber 11
pushes the-J%ﬁ%r toéfqb agai nst the support plate 7 via the contact nenber
17); P denotes the clanping force for pushing the upper tool 9 against the

support As already explained, when the upper tool 9 is moved
upward relative to the support plate 7 of the upper tool
holer apparatus 1 and thereby the inclined surface 9S of
the upper tool 9 urges thé lower portion of the upper tool
clamp member 11, the clamping fo:ce of the upper tool clamp
member 11 increases gradually. Therefore, it is necessary
to obtain a sufficiently large clamping force when the
contact surface 9F of the upper tool 9 is brought into

contact with he lower gnd surface 7E of the support plate
7.

Therefore, when the upper surface 9GF of the engage
groove 96 of the upper'tool 9 is in contact with the upper
surface of the engage projection 11K of the upper tool
clamp member 11, as shown in Fig. 5, it is preferable that
the distance H between the contact surface 9F of the upper

" tool 9 and the lower end surface 7E of the support plate 7
satisfies the following relationship: |

H= (B - P)/ (A2 » K+ tan 6)

where A denotes the distance between a pivotal center of
the upper tool clamp member 11 and the elastic means 47 of
the clamping force adjusting device 13 for urging the upper
tool clamp member 11; B denotes an average distance between



plate 7; K denotes the elastic coefficient (nodulus of elasticity) of the
el astic nenber 47; and the inclined surface 9S fromthe vertical I|ine.

Here, when the upper tool- 9 is noved upward relative to the support plate
7, as shown in Fig. 5, the lower portiomngf the upper tool clanp nmenber 11
I's displaced leftward by [err]L and the upper portion of the upper tool
clanp nenber 11 is displaced rightward by [err]X, so that the elastic
menber 47 i ¢ pdvortads eengeadwd] [thet appecr ¢eed chempl mepbay Ldr endgaadual |y.

Here, it is agﬁgngove f% %%%ﬁi%%ﬁi@h??%@ﬁ% Wa%smﬁgﬁhlﬁﬁetﬁﬁ?e?hﬁbol

expressed by _t ause en the cohtact suiface 9F
of the uppefleds membernddydpmshiest dheoprer Kioeh Phaspdnet &the suppPacd 7E

of the suppgnfatl Q’thiZt ttmea cOnitalic hRipes @\56npnhe%thbetnepenahe@h§9
‘relative to_the s por ﬁ ate ¢, a sufficient cla force cannot

obt ai ned. A£OLCee SFtp ] esP§P§rd§RQér9tﬁ§PnBﬁ§ GBBeBUPBBFt9 drops.
In contrast pWau:le 7hi & demeteishahdi slastd cHcoerifacdentt hasdihas expressed by

t he above f , nt contact surfa e 9F_of _t er_tool isin
cont act mnt%&g% &&g 8ﬁh% 2 SHE EP i) éappﬁpp p%ggelgcggpﬁge t he
d|splacenensuriaseoBStﬁeom a@mlwemmdbaﬂ d1nkecones | arger than AX, a large
clanping force can be obtained. In this case, however, there exists such a

case that when the upper tool 9 is required to be rel eased by pivoting the
| ever 53, the upféresodhen dhensPries tordafedssipvedi uprprydduelesiye

excessive Ckampheg sippodt pAaithalr,i bsbanewns idi ivfigculst rtﬁeelshaege t he
upper tool 9 by use Q he ugper t ol hol der Ther ef or e,

this is al sBORGHLOTe St L UPRET( L0 F}ampthgbﬁésFFaBFedgﬁaﬁ acrd
i nclinati onlafgwardeby] ADf ameuhrechpmd porfitaea 98 ehet ippeppedotool 9 lies

clamp member 11 is displaced rightward by AX, so that the
elastic member 47 is compressed gradually to increase the
clamping force gradually.

Here, it is not desirable that the distance H is
smaller than that expressed by the above formula. This is
because when the contact éurface 9F of the upper tool 9 is
brought into contact with the lower end surface TE of the
supporf plate 7 by a slight upward movement of the upper
tool 9 relative to the support plate 7, a sufficient
clamping force cannot be obtained. As a result, there
'exists a danger that]the'upper tool 9 drops.

In contrast with this, when the distance H 1s larger
' than that expressed by the above formula, when the contact
surface SF 6f the upper tool 9 is in contact with the lower
end surface 7E of the support plate 7, since the
displacement rate of the elastic member 47 becomes larger
than AX, a large clamping force can be obtained. In this
case, however, fhere exists such a case that when the upper
tool 9 1is required to be released by pivoting the lever 53,
the upper tool 9 cannot be released sufficiently due to an
excessive clamping force, so that it becomes difficult to
exchange the upper tool 9 by use of the uppef tool holder



between 5 and 20 degrees. That is, when the inclination angle is |ess than
5 degrees, the distance H nust be increased to deformthe el astic nenber 47
sufficiently. Further, when nore than 20 degrees, although the distance H
can be reduced, this is not desirable bgﬁpuse t he downward conponent force .
beconmes large. On the other hand, in order to hold the upper tool 9 so as
not to be dropped by its weight, it is necessary to increase the frictional
force bet we@pparatisnd . ndhenefiaars, IRi itshalsppaott delsiFadde .t he cont act
surface 17S of the contact nenber 17 beyond the wei ght of the upper tool 9.

The frictional force (the maxi numstatic friction force) can be expressed
as (static frictiAsearsdmglyi.critt X slasdanabiler dhpt dhe dReldnadidiosn

coefficient 430 PP LIS ARALdA duiiifded Wi [tal! htpk%ratfobilctsi Qes
angle). The friction coefficient changes according to the surface

condi ti ons PrWHRER foianteE% fegEe DS Ittt He c FheRctheudpsddnerdon o
ngrface roy@mrg&sbsh,isfra;eﬁys: adharprff&mm fredy, aheedds tahceulr musnt befaltc.l):
wever, since the i,cti coefficient hetween t t su ies-
botween' 0 1856ARpesh €3 ARSI e B Heberndr Shtrde BT er ) o
t he i ncl i nedfushifeac,e when imexr ehethare 207 degt ekl ,dadrithesghFdhehdd s telmeeufber
t ool hol der r ¢ t.Q. I.n ' i wﬂﬁgi j ed as
foll ows: As sngQii\ereai n ki g?P’G,q! | i% a -?o%%gs-re&trbalbﬁ \e{)%{&%lu%%r %1%% lk?:?)gh hal{_ddness
portion 9H &ompeaenic|fiorae hedomes danged the sliding surface 9H of the '

upper tool 9, in order to inprove the abrasion resistance. To formthe high.
9H, a hard alloy chip is_attached onto the surfaces,

har dness portion 1
or the surfaces zﬂne'g’t%toéa‘% tand .n ity gRgdedr it hod dy tgc #@ReTWHOR Y & er ence
to Figs. 7 tsp Hs mithefo WP &Irdpdd by its weight, it is necessary to
increase the frictional force between the inclined surface
9S of the upper tool 9 and the contact surface 17S of the
contact member 17 beyond the weight of the upper tool 9.
The frictional force (the maximum static friction force)
can be expressed as (static friction coefficient x contact
force), and the friction coefficient can be expressed as
tan ¢ (where ¢ is a friction angle).

The friction coefficient changes according to the
surface conditions of the inclined surface 95 and the
contact surface 17S (i.e., surface roughness, material,
presence or absence of lubricant, etc.). However, since
the friction coefficient between two metals usually lies
between 0.15 and 0.20, it is desirable that the inclination
angle & of the inclined surface 7S lies bétween 7 and 11
'degrees.

Further, the upper tool holder apparatus according to
the present invention can be modified as follows:

As shown in Fig. 6, it is also preferable to form a
high hardness portion 9H at the inclined surface 95 and the
sliding surface 9H of the upper tool 9, in order to improve
the abrasion resistance. To form the high hardness portion



hol der apparatus for holding the upper tool 9 according to the present

i nvention will be explained. In the upper tool holder apparatus 100 shown
in Fig. 7, an upper tool clanp nenber 101 is fastened to the support plate
7 of the holder body 5 by use of a bolt 103, and further a clanp piece 105
I's provided at the | ower portion of the per tool clanp nmenber 101. The
clanp - piece 105 is fornmed into a sem -spherical or sem -cylindrical shape,

and pi vot al ISHsubgATeRblow ehinels 1mttachemhmmic itheegurdagafol ©riche
formed in thayoWEss POFd | @b £dd WWELV AP Ha kP Ha td AHL. B Rffenthled Furt her, an
el astic nenber 109 (such as a dish spring, urethane rubber, etc.) is

I nt erposed between the slider 107 and the bottom portion of the hole 101H

of the upper toolwrtinpef@rdeée 1€d.Figs ! 7 stenwdigeiyr, upper tdwibolt 103
is fastened,, t space befweep the ort. plate 7 of the hold bo 5 and
t he upper tc}'b‘?ﬂ%%rﬁbp%% Sl%ir gé%f(gjgﬁ)%egf&c‘ﬂ’r?se[rarﬁ",o%g tﬁ?ﬁoﬁ%%%oce
bet ween t he theppuresgntatinvemtiton hwelXl dnp exmlexindb can be al so kept
constant. To clanp the upper tool 9 by the upper tool hol der apparatus 100,
t he upper portion 9U of the upper tool 9 is inserted between the support
plate 7 and the clnfheiwRrer 10e0hdrokder ARBALaTUSHd G0 @hovahd D dike.-
direction (pﬁ,rpﬁp%ﬂ’éﬁrté&lt@faxﬁ@%éﬂb%ﬁgi@% fdatas iy e tper tool 9
oay

is nmoved upward relatjve to the hol der due to the engagenent with a

die (not shoWPPOLt RE2t4 7 PhstRe Belder body i3 WbiieLed BHE Wihtr tool

9 can be urgatd apift tisér tAec FAPPOp L ePé aL 65 71 DYprdel AUt cHeoNave the
32 elastic nenbgg 109_f urther tpe fRﬁfr t ool .9 c%g)be rel eased when the
bolt 103 is FEOIRL I_ ? HAPREE P L A AL TCBRYT 4Rt der apparatus shown

in ’ :

The clamp piece 105 is formed into a semi-spherical or
semi-cylindrical shape, and pivotally supported by a slider
107 slidably fitted to a hole 101H formed in the lower
portion of the upper tool clamp member 101. Further, an
elastic member 109 (such as a dish spring, urethane rubber,
etc.) is interposed between the slider 107 and the bottom
portion of the hole 101H of the upper tool clamp member
101. C

In this embodiment, when the bolt 103 is fastened, the
space between the support plate 7 of the holder body 5 and
the upper tool clamp member 101 can be kept constant, so
‘that the space between the support plate 7 and the clamp
piece 105 can be also kept constant.

To c¢lamp the uppér'tool 9 by the upper'tool holder
apparatus 100, the upper portion 9U of the upper tool 9 is
inserted between the support plate 7 and the clamp pieced
105 horizontally in the right and left direction
(perpendicular to the paper). After that, when the upper
tool 9 is moved upward relative to the holder body 5 due to
the engagement with a die (not shown), since the elastic
member 109 is compressed.'the upper tool 9 can be urged
against the support plate 7 by the elastic force of the



Fig. 8 a wedge-shaped spring washer 111 is disposed at the bottom portion

of the hol-e 101H formed in an upper tool clanp nenber 101 in such a way as

to be adjusted by anot her wedge nenber 115 noved by an adjust screw 113.

The structure other than the above is the_same as that shown in Fig. 7. In

this nodification, when the wedge 115 i s ¥oved by the adjust screw 113, the
el astic force of the el astic nenber 109 can be adjusted via a spring washer
111. In the eisstdt membppelOBool FhoktHer, apherappersboum 9ncé&ngbe9, a

t hi n-wal | pof&lgﬁséﬁlﬁhbgetgénﬁglﬁt16 p@ %Fgﬁg?upper tool cl anp nenber

101 in such a way as eforimed e as n ot her words, the upper
tool clanp nenber 101 itself is provided mnth the el astic nenber. In the

case of the UpperIhOQheh@hQEro?paﬁrﬁbﬂgr598§@ h818L8- a ar%&%&'éh

passed throu?h t he support late 7, astic ne IS |n§erposed
between a nufi&enBer21¥¢d 5HF§H§P§ﬁg§§§Hn€nWﬁshﬁé thy bs dheprosed absthed

the support betben Porfsofeser thédhélﬂéVQManbPﬁe&pPﬁraﬁoﬁ‘ﬂ)péfaﬁ@@ﬂ by the
esent i nvent when, t

tool h t d t
dbper tool 1 SLABhCABRRRE, 101EhL FhetTs Ak Saphor bo pRAINSTRAHE EBBERSF ool
hol der apparuedsednemhgrtm&5emgagdnhytahhed@uétmstheWhElﬂle Tkénce the

t ool | I bl
FoerTitare (Roraebfics bEfeETendf LHEIRA3TE, B PEHE' pine \Ae' BrEPRERERR IS, ool

hol der appar%iﬁs.7Further, when the upper tool is clanped by the upper.
33 tool hol der apparatus, since an appropriate clanping force can be al ways
obtained, it is possible togirevent t he upper tool from being drogped due

‘to lack of suffi cIBnthismpdhficarien. \wher theivedsei hiS the meped b¥ol

exchange worthe adjust screw 113, the elastic force of the elastic
member 109 can be adjusted via a spring washer 111.

In the case of an upper tool holder apparatus shown in
Fig. 9, a thin-wall portion 101A 1s-formed at a part of the
upper tool clamp member 101 in such a way as to be deformed
elastically. In other'wdrds, the upper tool clamp member
101 itself is provided with the elastic member.

In the case of the upper tool holder apparatus shown
in Fig. 10, a bolt 103 is passed through the support plate
7, and an elastic member 119 is interposed between a nut
member 117 thread-engaged with the end of the bolt 103 and
the support member 7.

As described above, in the upper tool clamped by the
upper tool holder apparatus according to the present
invention, when the upper tool is moved upward relative to
the support plate of the upper tool holder apparatus during
the engagement thereof with the die, since the upper tool
clamping force can be increased gradually, it is possible
to facilitate the exchange work of the upper tool by the
use of the upper tool holder apparatus.

Further, whep the upper tool is clamped by the upper



Further, whenever the upper tool is exchanged, since the upper tool can be
supported by the upper tool clanp nenber, the upper tool exchange work can
be facilitated in safety. Further, since the vertical surface of the upper
tool is used as the clanping surface, theg,upper tool according to the
present invention can be clanped to the Udpper table by .use of the ordinary
upper tool cla menber. A second enbodi nent of the upper tool hol der
appar at us- act®?Pli RelderarpParatus: shneetawrapRrophiate hdnpihdcferobel ow .

w th ref er encntive Fabwayd loBbsided, The P@pﬁésép&i%gﬂ qﬁ‘fe@é}ﬂ?rﬁ{éjsuﬁ%%mc

t he present §%§fd%nent |€%re vabl% attached to t ower porti.on
upper table ot Fom helns drepped Que hepndack of Rufficiant nlampbigt he

upper tool hbdriee, apphlatfsc 2Dit&t EngOtid agb P&} ML TSitRthgd W Opri ate
intervals horizontally in the right and left direction of the |ower portion

of the upper table 203 in Fig. 11. In other words, since various types of
t he upper tools Z08rtheh, sshensvex| thé¢ ampemppesol a8 dxptargbd\g since

hori zont al | yt+# [ aggh led gl | endi c to Fig. 12), a
plurality of“}'lsé]pl‘li -t_lrpg&a}oper t%%l%&ﬂoé%%(?&?%ﬁ{&esﬁgiﬂe% éﬂoé)[]hs(flag'f%. are
used for a premBRen, a{hﬁ WrRRnrteol yexshange uppet cagvlbenAatedrl idteeditits 29

are arrangedsgtety! erpgh théP, t t : Fﬂp i i , the
upper t ool hoql,fg:erﬁap ar tu?ZOéﬁgwggin%o%ﬁo%g %"@% er \tl)go}‘dytrhzé(;‘}ﬁjrpe%vabl y
attached to ¢ u’p?)e’fs?%b?% e elamming gizfrespdihe smpesugisa portion
209 at the |laveordingite thermedset UPREticw cdl ¥ R 26l {1y '

u ththe upstiBe FALEL Ay thse O e or Ginathe Y ort oy LA, RGHER g
force generating neans (e.g., ‘a spring) 213 for applying a
' A second embodiment of the upper tool holder apparatus
according to the present invention will be described
hereinbelow with reference to Figs. 11 and 12.

The upper tool holder apparatus 201 of the present
embodiment is removably attached to the lower portion of an
upper.table_zos of a press brake (not shown). Further, a
plurality of the upper tool holder apparatus 201 are
mounted being arranged at appropriate intervals

' hor;zontally in the right and left direction of the lower
portion of the upper table 203 in Fig. 11. In other words,
since various types of the upper tools 205 such as a single
long upper tool (extending horizontally in the right and
left direction perpendicular to Fig. 12), a plurality of
split-type upper tools of different short lengths, etc. are
used fof'a'pfess brake, a plurality of the upper tool

holder apparatus 29 are arranged at intervals on the upper
table 203. '

As shown in Fig. 12, the upper tool holder apparatus
201 is composed of a holder body 207‘rémovably attached to
the upper table 203 and having an upper tool support
portion 209 at the lower portion thereof, an upper tool
clamp member 211 for clamping an upper portion 205U of an



clanping force to the upper tool clanp nenber 211, clanp operating neans
(e.g., alever) 215 for controllably transmtting a clanping force of the
cl anping force generating neans 213 to the upper tool clanp nenber 211,
upper tool clanp nenber urging nmeans (sprjings) 217 (See Fig. 11) for
slightly urging the upper tool clanp rrenﬁ r 211 in the upper tool clanp
direction, and clanp rel ease hol di ng neans 219 for keeping the upper tool.
cl anp menberUBRAr | 0@he205 ahh eeoperationtwi th otheipmyer oo e xsuppoet

agai.nst the g6t 16n209CoP" thiCnyPREF BB SOFIP (DAL Yl means 217

In nore detail, the, hol der body 207 1s orned upper bl ock

portion 207EESHRF ALiRE MIGANS f%vﬁr sappRr ing) a3 2w My inegal with
each ot her (G\l'mﬂpﬂegnféi‘@ﬂ] thethé gﬁ'ﬁp@ﬁdté@itcﬂﬂiﬁ%éﬁbﬂ 1l 9-c lip

Furt her, ate 22 rojectjing u fixed to the front
surface (thew&%p%?‘g ““F?{“i‘-ug pqzj) %fi?%%rﬁ\;)\%e? %Ef? HHH AP BO7B of the
hol der body PEmsmittinglarelanying botts &Qltmmmm:ﬁii’dﬂm h shown in
Fig. 11). éﬁgﬁg& 2 i s forned

cutout portion 2 Sé&JiénedslgF%/\%V\hg?d ? ‘tl'égeﬁp %&' rﬁzjg‘?ﬂp %e&b[q onﬂ[#’er eof .
Further, as URRRH torkiglamp memieenmmm@rm@m i mrpmgs)orzlcﬂf tSee nount i ng
pl ate 225 | 50 oupy fd}_t OSP éfhéh&évm Qﬁgﬂdp ézge upper

tabl e 203. a clanp jaw - ast ened en| n
t hr ead- enga\g%d{v& R ith %é‘éﬁb“rﬂért‘?%l‘élm di?i%c%é-r %%J@@mmgrqimasem of
the nmountinthqllding 28éans 2ixefol kédWinPPeie Wl 21 <A dufirtimdrife ol der

body 207 ca dt the upper table urther, |n t he
above- ment i orhn]gjd %L?)@?ﬁ "ﬁ: %ﬁteho 1% YRREF JPPlaRFGBANERuNt i ng
pl ate 225 araggimet dee urmgem@é b f el uipp@d tovleaam hymbdit s al so

possible 10 yreing means 217.

In more detail, the holder body 207 is formed with a
thick-wall upper block portion 207B and a thin-wall lower
support plate 209 both integral with each other (when seen
from the right and left direction in Fig. 12). Further, a
mounting plate 225 projecting upward is fixed to the ffont
surface (the left side in Fig. 12) of the upper block
portion 207B of the holder body 207 with a plurality of
bolts 221 and pins 223 (both shown in Fig. 11).

. As shown in Fig. 11, the mounting plate 225 is formed
with a cutout portion 255C widened downward at the lower
middle portion thereof. Further, as shown in Fig. 12, the
upward projecting portion of the mounting plate 225 is
brought into contact with the front lower portion of the
upper table 203. When a clamp jaw 229 is fastened with a
fastening bolt 227 thread-engaged with the upper table 203,
the upper projecting portion of the'mdunting plate 225 is
fixed to the upper table 203, so that the holder body 207
can be fixed to the upper table 203.

Further, in the above-mentioned embodiment. although
the holder body 207 and the mounting plate 225 are provided



formthe holder body 207 and the nmounting plate 225 integral with each
other. In this case, the nounting plate 225 is regarded as a part of the

hol der body 207. To adjust the vertical position of the holder body 207, a .
wedge nmenber 231 is adjustably interposeg bet ween the upper surface of the
hol der body 207 and the | ower surface of ?he upper table 203 so as to be
novabl e horizontally in the right and left direction (in Fig. 11). A fixing

bolt 235 pasitRpratiolgand SfitedI (eaatemtiher. it He @lgie possibdfe to
direction i Pfcﬁ*nﬂ uﬂel)haméieobddy ter MEH LY S rel Dllatd HoRRd- engaged

with the we Iﬂ%%i(ﬂ . I'n the above-nentioned structure, under the

condi tions t sagh PN 5| fyHthip CaARendde MOURH e nbatent

that the hol2gs fwdyegiirded lds otpabpAthd WdlRr iy izomg bolt 235 is
| oosened, when the wedge nmenber 231 is adjustably noved horizontally in the

right and left direction in Fig. 11, the vertical position of the hol der
body 207 can be aW) wsijist ithed werdiiaddly odsi tivm wiparhd avllde20dbodfhe upper

hat of The Rovad Tootpe Jembelt Bt T ad Rk, dnbeol e manient 177 7

formed with télqortuam ﬁm'ﬁaqq @f tthe Mo ldtambody A0Te sad mheouxo“pmt i on 255C

formed in the iy i tléts bile 3P0 W't Y 221 is
pivotally sgfported by the holderab y 207 to anp an unclanp t he upper
portion 205 &gderln ddie Jight mamhletieddinectdon i@ g ofl Ihr ough

h|0| es 21%!; A gflrflxqrnAdeﬁﬂt ltzhas i dd &l g hr o :ae s‘l%ﬁ 23 qfeﬁﬁ&giﬁ%eriﬁ g0|
cl anp nmenbe ur ali nount i n Qlts ssed t roug
t hese throudzlli’end:'iegmtz)ff’é#a ]tq# é{f‘ &ngé%ﬁgin 1. ormed 1n
mounting plate 225 is thread-engaged with the wedge member
231.

In the above-mentioned structure, under the conditions
that the clamp jaw 229 is slightly fastened to such an
extent that the holder body 207 will not drop'and further
the fixing bolt 235 1s loosened, when the wedge member 231
is adjustably moved horizontally in the right and left
direction in Fig. 11, the vertical positibn of the holder
body 207 can be adjusted finely relativé to the upper table
203.

. The upper tool clamp member 211 is a plate member
having a width roughly the same as that of the holder body
207. Further, the upper tool clamp member 211 is formed
with a projection fitted to the downward-widened cutout
-portion'255bnformed in the mounting plate 225. The upper
tool clamp member 221 is pivotally supported by the holder
body 207 to clamp and unclamp the upper portion 205U of the
upper tool 205.

In more detail, a plurality of through holes 211H are
formed at the vertically middle portion of the upper tool
clamp member 211. A plurality of mounting bolts 239 are
passed through these through holes 211H.'thread-engaged



wi th the upper tool support portion 209 horizontally, and further fixed by
nuts 237, respectively. Therefore, the upper tool clanp nenber 211 can be
plvotally supported by head portions of the nounting bolts 239. Further, a
coil" springs 241 is elastically interpos bet ween t he upper tool support
portion 209 and the upper tool clanp ne r 211, respectively. Further, the
contact surfaces of the head portion of the nDuntln bolt 239 and the

t hr ough hol &#1Zhi fiher aipperh toedmsuppors aorphoni 848 ggriagataléXpeénﬂvely to

al l ow the UEB%&thO&er%rBy”%EQ%V2%%1 E% ?@cﬁiV@i?d S@B@PQ%XreAtthEe | over

portion of the upper to anp . nme an engage_proj ection 2
engaged wi t NPRedr 90k SILaAD BeBYLE0Pd 1068T PérRéH°§PliﬁeSHBB@Ftﬁ€rPVon of

therppea tQ%ladZ%r(tqmn@fn@:h'engbhﬁt&h&hboi?d lhsfat dFﬁfﬁhéﬁg angggm 11)

is forned sq_a owar, er too or er

_ Further, a 853 %ﬁ@tq 8ct343 H?bggﬁﬁrPﬂFS cgﬁEES?nmﬁgﬁ PRB®Fncl i ned |
sur f ace 205$ooﬂ tslug porre p oraritono 20280 abddofthehaeppppetobdot12@p membege t he

upper tool %qg a%%gg%t ég%&&gper t ool support portion 209 is provided

slightly ab jj ection 211P. The push.contact nenber 243 is
formed by cutting parts of the circunferential surface of a cylindrica

body nto flal SWiater, A WRERd Yhrleckous’ A8 hbal gbrthenuager t oo

cl anp nmenber 211 via a ura 3y SCrews S0_as pivoted slightly

when seen i i¥he goupti nﬁu ﬂ@@géhﬁeﬁB€Pu5h7h@ﬁ§a§éaHmPFﬁ PR&Ndr op
prevention goeméed 390 @ stplmértuéraqr sh@?hc%Q5rle§pléE:@!v€Q§* bot ueeBwt BBeengage

menbor 243 UPRes ot IR meBprr 2111 iy BopsZated SROSFALY c monber 249
such as a coil spring |nterposed betmeen t he upper tool clanp nmenber 211
and the wedge HEQRF h%ﬁi& r %%f@io%pt'the ub%er tool clamp member
211, an engage projection 211P engaged with a drop
prevention groove 205G formed at the upper portion of the
upper tool 205 (extending in the right and left directiom
In Fig. 11) is formed so as to project toward the upper
tool support member 209. Further, a push contact member
243 brought into contact with the inclined surface 205S of
the upper portion 205U of the upper tool 205 to urge the
upper tool 205 against the upper tool support portion 209
_is provided slightly above the engage projection 211P.

. The push contact member 243 is formed by cutting parts
of the circumferential surface of a cylindrical body into
flat surfaces, and mounted at the lower portion of the
upper tool clamp member 211 via a plurality of screws 245
so as to be bivoted slightly whén seen in Fig. 12.

Further, a wedge member 247 engaged with the drop
prevention groove 205G of the upper tool 205 is provided
between the engage projection 211P of the upper tool clamp
member 211 and the push contact member 243. This wedge
member 247 is always urged by an elastic member 249 such as
a coil spring interposed between the upper tool clamp
member 211 and the wedge member 247 in the direction as to



37 be engaged with the drop prevention groove 205G of the upper tool 205.
However, the horizontal novenent of the wedge nenber 247 by the elastic
menber 249 is restricted when brought into contact with a part of the push
contact nenber 243. Further, the upper rﬁzr-side (right side in Fig. 12)
end surface of the wedge nenber 247 is chanfered (247S) to facilitate
engagenent with and di sengagenent fromthe drop prevention groove 205G of
the upper td® eEAsehVkimntheglren qrepandian eroavenh L0563 afs theovi ded in
a hol e 207H gyeededdn tdes bl ock portion 207B of the hol der ‘body 207. The

cl anping force generating neans 213 applies a clanping force for urging the
upper tool 205 against the upper tool support portion 209 of the hol der

body 207, via theigusve£pntige thaeldsit2Y ndrenerte bfattid evddpee meuydr on of

cl anping. £ orll! ghord I ek ot A48, dap il orn o vy D g

ri ng nenber 2683 stonieddty with eal part hef atfjeigusic roontelt, member Bdfer 255

t hr ead- i {.h the adi : ' 7 h

2 G oh spr ot ther e Y PETEIR (S BT I SN0, E 1 and
the ring nerBdtaes offthectrdgp memhe224H i ehaafanadt( 2459w s1 is in
contact Wtrf&éﬁ?@é%%;@%@éeﬁé?ﬁ heL 419 gn & Wik ed@deifint TR thOlarde

cylindrical push nenb 9 encl osing the nut nmenber 255 and.slidably
fitted into REIRVSRFeDETPIEe | 208G RECEh i uRrPe et h @O enber 253. The ot her
end of the push nmenber 259 is in contact with a ring nut 261 adjustably

pin: haped pusher T fELARBHER $HRGT RSRSRE CHIE RS did 0 e AATEdA cal
push menber @380ke 20TH sférmed tire theich otk A6dr tion RO TRfaf dile holdem. -
body 207. The clamping force generating means 213 applies
a clamping force for urging the upper tool 205 against the
upper tool support portion 209 of the holder body 207, via
the push contact member 243 provided at the lower portion
of the upper tool clamp member 211.

In more detall, as shown in Fig. 12, the clamping
force generating means 213 is composed of an adjust screw
251, a ring member 253 slidably fitted to the adjust screw
251, a nut member 255 thread-engaged with the adjust screw
251, and an elastic member 257 such as a dish spring
interposed between the head 251H of the adjust screw 251
and the ring member 253.

The head portion 251H of the adjust screw 251 1s in
contact with the bottom wall of the hole 207H. Further,
one end of the cylindrical push member 259 enclosing the
nut member 255 and slidably fitted into the hole 207H is in
contact with the ring member 253. The other end of the
push member 259 1s in contact with a ring nut 261
adjustably thread-engaged with the hole 207H of the holder
body 207. Further, a pin-shaped pusher member 259P
provided at the other end of the cylindrical push member
259 projects from the ring nut 261 to the left side in Fig.



38 12. The clanp operating neans 215 for transmtting the clanping force of
the clanmping force generating nmeans 213 to the upper tool clanp nenber 211
is provided above the upper tool clanp nmenber 211. In nore detail, the

cl anp operating neans 215 has a clanping _force control nenber (a pusher
screw) 263 thread- engaged with the uppeP portion of the upper tool clanp
menber 211. Therefore, the pusher screw 263 can be pivoted together with

t he .upper t ob *clanp nmenber 211. The clanping force control menber (pusher
screw) 263 is brought into contact or away fromthe pin-shaped pusher

menber 259P. In t@%s enbodi nent iherefore, when t he gusher screw 263 i s
| oosened rel ative 8 EHBERLBRETRLLNE MeaRS n2hpefon 14ransml bting  ther ew 263
i s moved deeplampbnghfonppeoft ohe clampingnbérce lgenerytin®médes p2osshaped

pusher nenbeg,?2 . o] S 11 h | S n, t he pushe crew 263 is

f ast ened, th%opggge?bgggegﬁégSE}éﬁél?éﬁ¢?§ %?gubﬁtpfﬁYﬁg%iﬁ%%% CWER the
pi n- shaped pirPer teebeclaspPmenben £1litt her fastened, since the pin-shaped
pusher nenber 259P strongly pushes the cylindrical push nenber 259 and

thereby the elastic nenber 257 .is conpressed, a strong clanping force can
be obtai ned as a fBaBerendedatd. othe helampseperatingrmemys 215 rbasta t he

cl anpi ng f or €EamPDhEOFoFBENEH BHEN Ehefibé £ a 20Bshéd Qé)ﬁéﬁiiﬁéls'ﬁﬂféa 65 is
renovably attached tggﬁgeaﬁusher SCrew I's, an engage. hole 263H is
e

63. t
fornmed in.t e 9LEREr QGEPP%HdP%ﬁtéﬂﬁd%% EW%C%P@%W 991 hel@dPRr at i on

| ever ZGE ij smemiyer) e21 Wi t hTheeefogagethhel pusoSH. sérew 263 cababé pgwgea_ a 269

is attache n_such a way .as t e aged with an

groove (not %ﬁ%%ﬁfefggﬁgg ?hgtﬁgggﬁggﬁ% H%pgm%é§%Pbﬁﬁi€1P' e _
clamping force control mémber (pusher screw) 283 is brought

into contact or away from the pin-shaped pusher member
259P.

In this embodiment, therefore, when the pusher screw
263 1s loosened relative to the upper tool clamp member
211, the pusher screw 263 is moved deep into the upper tool
clamp member 211 away from the pin-shaped pusher member
259P. 1In contrast with this, when the pusher screw 263 is
fastened, the pusher screw 283 is slightly brought into
contact with the pin-shaped pusher member 259P. When
further fastened, since the pin-shaped pusher member 259P
strongly pushes the cylindrical push member 259 and thereby
the elastic member 257 is compressed, a strong clamping

force can be obtained as a reaction force of the elastic
member 257. '

_ 'To rotate the clamping force control means (pusher
screw) 283, an operation lever 265 1s removably attached to
the pusher screw 263. That is, an engage hole 263H is
formed in the pusher screw 263, and an engage block 267 of
the operation lever 285 is engagéd with the~engage hole
263H. Further, a ball plunger 269 is attached to the
engage block 2687 in such a way as to be engaged with an
groove (not shown) formed in the engage hole 263H. This



39 ball plunger 269 prevents the engage bl ock 267 from being rotated
relative to the pusher screw 263. Wen the engage hole 263H is fornmed into
an oval shape or gear shape, since the engage bl ock 267 will not be rotated
relative to the pusher screw 263, it is possible to omt the ball plunger
269. In the structure as descri bed above,” when the operation |ever 265 is
pi voted, it ig.possiblet I vot the puysher screw. 26 tqQ be ved to or:
away fron1tﬁgi&iHiu§ﬁ§§é3%§ﬁ§ﬁﬁweﬁﬁﬁb S 5Hp2Es géﬁfﬁoagghgrepaggﬂﬁ§ force’
of the cl anpiortgtedr ce lgdiseationdhee pushdt3 screwnaeg.detail, the operation

| ever 265 can be pivoted to a clanp position A (See Fig. 11) at which the
upper tool clanp nenber 211 clanps the upper tool 205 in cooperation with

t he upper tool sWesr ttheorengage?d®le @63H uscfarmedodntboanBoxalwishapet he
upper tool a el \ p 0 2 S h t he upper
tool 205 ca%%bggg%?%?%?eﬁoﬁi?%%{a ye%%%fﬁeagﬁgktaggdgiéﬁtﬁg%rg%tion I n

Fig. 11) forokgted redatiye tonttde pasheroscagiudbienit ARdPPSsSiRlexdBange

position C amiwhithle Hag 1uplnge?0lzeel5 can be renoved vertically fromthe
upper tool clanp nenber 211 for upper tool exchange. Further, two stoppers

271 (See Fig. 11) are attached to the nounting. plate 225 to | ocate the

operation :evelr ZﬁSmtedLe}te_uldwm aﬁ;d dese) ragpdpa?'tla&erHWhA_Pamﬂeg,s f |
respectively, In re.aetall,; shqwn i n Fi.q. t Its r or me
in the nnun%?ﬁﬁaﬁﬁgpe1?%?%ﬂ2§§3§ﬁ SgQPFﬁgnsigsiﬁop88288380%8 Pévpﬁe%gﬁanp
and uncl anpppshieri sere 6B Bs res pecmoveldy to Ar swaynfromFithe pin-a

st opper ne 1. Y I 25%@0r ed, i ' | u as to
proj ect frgﬁggP%EE P%g%r}?%ﬂ$% e ronE%B&P g?gio?h?héiﬁggg??ngggﬁgrg%é25.
Further, a tBee§dompise: iforcerBeneswhlme meang @bk the slit 273 is
additionally formed in

In more detail, the operation lever 265 can be pivoted
to a dlamp position A (See Fig. 11) at which the upper tool
clamp member 211 clamps the upper tool 205 in cooperation

- with the upper tool support portion 209, to an unclamp
position B at which the upper tool clamp member 211
unclamps the upper tool 205 (so that the upper tool 205 can
be shifted horizontally in the right and left direction in
Fig. 11) for upper tool horizontal position adjustment, and

" to an exchange position C at which the upper tool 205 can
be removed vertically from the upper tool clamp member 211
for upper tool exchange. Further, two stoppers 271 (See
Fig.'ll) are attached to the mounting plate 225 to locate
the operation lever 265 at the clamp and unclamp positions
A and B, respectively.

_ In more detail, as shown in Fig. 11, two slits 273'are
formed in the mounting plate 225 at such positions as to
correspond to the clamp and unclamp positions A and B,
respectively. As shown in Fig. 13, a stopper member 271 is
pivotally supported via a pin 275 in such a way as to
project from or retract from the front surface of the
mounting plate 225. Further, a recessed portion 225H

- communicating with the slit 273 is additionally formed in



40 the nounting plate 225 so that the stopper nenber 271 can be easily

pi vot ed upward and downward relative to the surface of the nmounting plate
225. Further, a ball plunger 277 engaged with a recessed portion formed in
the outer circular-arc shaped portion ofysthe stopper member 271 is attached
to the nounting plate 225 to keep the raised stopper nenber 271 and

t ted ' I.ts ti t |
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12078 of thecﬁ%q%rba% SHhpedd p%f}%% n Befifle LhophlE ﬁleﬁﬂ@rr ghrgagg hol ding

means 219 hold per tool osition that the

upper tool EGﬁapgeﬂeFPe@PPymP@Péé@GdPﬂﬁéﬁl?ﬁé GSpBPePOGhecréﬁﬁeﬁenber 211,

agai nst an gltapbies fn%h@%rszﬁlh%n'dpﬁ%ﬁeraQQledCls%BPpG?”héﬁlbei'gnfm aRangs217.
pl unger 281 attached on the

The clanp rel e ns .219 is a bal

nount i ng p|BPéqigenanae§§§”§383&Pth an engage recess 279 (e.g., groove,
hole, etc.) forned in the upper portlon of the upper tool clanp member 211.
Further, it is a Me] p n 9

nounting plate Z@Qaﬁgitirbg?t CaclS %ﬁ'? E’gﬁbe& ﬁ%%gﬂgé&f%klg ﬁ; LSE%& il."‘tiﬁdl

cl anp nenbe1121nushnanﬂeu@pposhmeumwprthepdtolampemepbeatBéﬁ sb tthatupper
tool hol der ¢tgePappk QOQggn%aho %h%rgggs%gﬁgbgggng @n@%lghge uppey | bed

herei nbelow with re erence to e condition that the
upper t ool §991,§u@pgﬁ§e@ortion The upper tool clamp member

urging means 217 are elastic members 217S such as coil
springs interposed-between the upper portion of the upper
tool clamp member 211 and the block portion 207B of the
holder body 207, as shown in Fig. 11.

The clamp release holding means 219 holds the upper
tool clamp member 211 at such a position that the upper
tool 205 is perfectly released from the upper tool clamp
member 211, against an elastic force of the upper tool
clamp member urging means 217. The clamp release holding
means 219 is a ball plunger 281 attached on the mounting
plate 225 and engaged with an engage recess 279 (e.g.,
groove, hole, etc.) formed in the upper portion of the
upper tool clamp member 211. Further, it is also possible
to form the recessed portion 279 in the mounting plate 225
and to attach the ball plunder 281 to the upper tool clamp
member 211, in the opposite way thereto.

The operation of the upper tool holder apparatus
according to the present invention will be described
hereinbelow with reference to Figs. 11 and 12.

Under the condition that the upper tool 205 is clamped
between the upper support portion 209 of the holder body



bet ween the upper support portion 209 of the hol der body 41 207 and the
upper tool clanp nenber 211, as shown by dot- dot-dashed lines in Fig. 12,
when the operation |lever 265'is pivoted to the clanp position A since the
cl anpi ng force control menber (the pushej; screw) 263 is fastened inward,

t he pi n-shaped pusher nenber 259P pushes the cylindrical pusher nmenber 259,

so that the stl nber 257 _of the cla force generati neans 213
is further Cg%rﬁg eT“%?%’f'oF‘éo sﬂf?:%ptqrﬁ@mé?%s%}r]c f%? '[l%é WLztic
menber 2:37 Ldpthdashedrbﬂnes thigppB% tmeénctwmﬁarmefron?mehxi@r uzhwd
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is in sli ghtzsvnéﬂcthév' éi'ax’ﬁ;'i'ﬁn§>’fd>ﬁ@é'§é‘ﬁen%'§ﬂ?é WA 225 % s Sfusk iy t he

upper tool clang g 211 is released fromthe clanqﬁgngorce I nto the
uncl anp condfPPBFSSERder THEERIRERdi $1R0%, thevRlAastic IR iipige

proj ecti on ZémﬁicthmuapezsvOﬁhrcﬂaaﬁmﬁr@ﬂ@@éeellthé @magetbdltaw drop
prevention f? f the #p er %?uqfer t 00 can be
PhTred hor (SRVEr 9oFofs B gefbEfinterer Sekise o E iked T Eie Forfer
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shifted deep into

In contrast with this, when the operation lever 285 is
pivoted to the unclamp position B, since the clamping force
control member (the pusher screw) 263 is loosened outward
away from the pusher member 259P, the pin-shaped pusher
member 259P is in slight contact with the cylindrical
pusher member 259, so that the upper tool clamp member 211

-1is released from the clamping force into the unclamp
condition. Under these conditions, however, since the

- engage projection 211P of the upper tool clamp member 211
is engaged with the drop prevention groove 205G of the
upper tool 205, the upper tool 205 can be shifted
horfzontally for adjustment or alignment in the right and
left direction in Fig. 11.

Here, when the stopper member 271 provided at the
unclamp position B is pushed down deep into the slit 273
formed in the mounting plate 225 and further the operation
lever 265 is pivoted counterclockwise to the exchange
position C, since the pusher screw 263 is shifted deep into
the upper tool clamp member 211 being separated in the left
direction in Fig. 12, the pusher screw 263 is kept far away
from the pin;shaped.pusher member 253P of the clamping
force generating means 213. That is, the upper tool clamp



t he upper tool clanp nenber 211 being separated in the left direction in
Fig. 12, the pusher screw 263 is kept far away fromthe pin-shaped pusher
menber 253P of the clanping force generating nmeans 213. That is, the upper
t ool  cl anp 42 menber 211 is perfectly'{eleased fromthe clanmping force
generating nmeans 213. Here, the upper tool clanp nenber 211 is pivoted
countercl ockwi se for safety by a weak elastic force of the elastic nenbers
217S of thenepper 234 isl aeyfectiyr relgasg¢dnézom 2hz ciABpangnfprge 11).

Under t hese geaRdalipRo naien Jude WAKE! RhKCLBpbRCtUBRCE1498!nghBaR MoDET
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usher ne 9 | i_nt re w en the
Pecessed pogéléﬁ E?gbﬁ§ gﬁgaﬁga%%ﬁﬁﬁ%tﬁékﬂsﬁﬁg %385? g@%bgﬁﬁéggls under
t he conditi oecelssed: bortdoas2d® ﬁormbdna27$hbsu9ngagpdrmﬂon Dﬁetbal

PLunger 267 upbleicgodic Il mlbde0214" 16M8nlBRh haeh tharpaigrber 211 is

kept opened away from the upper ort "portio e upper too
205 can be BlUR§8Fed8By ﬁﬁ#lHQP@WetQQQeﬁlﬁQEImgmbernzﬂheiﬁekﬁp§apWGYrect|on

rﬁ|at|xe t orirb@ %hﬁehpbgggg%b?nﬁuﬁ§69Qrp%%%ioﬁubeeTorUﬂﬁﬁéra?GOQOHd't'03
W ih the baPRCBRGRGer HETe-uidn SBRu1ohBeanPsRdl shAE 365°FsChRL BLRGG o
cl ockwi se f shapklde pvstierngereesiZBidon sCsuf filee enntyashifeedt LeftBardi nce the
pusher ScreWeig%ig%ok%FEiéf5%%E5h%ool clamp'member 211, the
cylindrical pusher member 259P will not interfere with the
pusher member 263, when the recessed portion 279 is engaged
with the ball plunger 281. That is, under the condition
that the recessed portion 279 is engaged'with the ball
plunger 281, since the lower portion of the upper tool
clamp member 211 is kept'opened away from the upper tool
support portion 209, the upper tool 205 can be exchanged by
moving the upper tool 205 in the vertical direction
relative to the upper tool clamp member 211.

_Further, under the condition that the engage portion
279 of the upper tool clamp member 211 is engaged with the
ball plunger 281, when the operation lever 265 is returned
clockwise from the exchange position C to the unclamp
positioﬁ‘B.'51nce the pusher screw 263 projects from the
upper tool clamp member 211 into contact with the pin-
shaped pusher member 259P (the clamping force generating
means 213), the upper tool clamp member 211 is pivoted
counterclockwise again in Fig. 12, so that the ball pluhger
281 is disengaged from the recessed portion 279 of the
upper tool clamp member 211.

The upper tool exchange procedure of the upper tool



upper tool clanp nenber 211 into contact with the pin- shaped pusher nenber
259P (the clanping force generating nmeans 213), the upper tool clanp nenber
211 is pivoted counterclockwi se again in Fig. 12, so that the ball. plunger
281 is disengaged fromthe recessed portjson 279 of the upper tool clanmp

menber 211. The upper tool exchange procédure of the upper tool 43
hol der 201 g@ﬁaratus according to the present invention will be explained
in further der %0ih appraeduse acsoriddng to tbelpreppdf LA¥engpen tool 205

S reqUIYEdwﬁQ1b%er%$R%QnQH HhefﬁEQﬁErtﬁ@%aﬁQ|QQ%haPQQEEEH§e2Q$ F&?E‘the
| ower side, _the ogeratlon | ever 265 1's shifted counterclockw se to

verti cal ex&ﬁaﬁ&e 605|t|0n C, as shown in Fig. 14A. Under these conditions,
since the | ower portion of the upper tool clanp nenber 211 can be opened

agai nst an el asti¢ force of the_ u toqQl cla er.urgin aps 217,
it is possible tg% eRs&Pe LR2 5p§858pgpflgﬁ EﬁggRnggﬁg Bﬁpg#aﬁggﬁ 935 i nt o
bet ween t hethppupperoltoslpholdepoappara2zd8 @01t feohoktHer Lbwdy &@deand t he

upper t ool %h@ggggﬁggq 2&£v% OQb%ehggégﬁgtﬁﬁowguh@eEEQ?C%éESFAkBeEpkhe

upper portion T 00 béen i nser ween
upper t ool Eepﬁécalp@mph@mgzo9O§ﬁtﬂna Bol ésr sbown 207Figd L#HA.upPederool

cl am Merbetndsd csnale e ualSee! el AbAR BBFRIbNZOF LRCULIBErIRRLYY | N

the clanmping_direction er t oo neans
engage prOJg&PPBnmEPPPrfﬁﬂée ﬁh@PPBﬁQragéﬂPFGnaEfeiﬁﬁtéﬁpgprﬁﬁopfclanp

nmenber 21} gggenbﬁeedthuhcuhgpdm@abaﬁeuee%n@nmeaﬁgv21205§tfméngglkn theh
upper too r the condition that t eng jection of the.
upper t ool Bpgﬁﬁgﬂﬁnﬁ rq?ff EstbﬁgHBEGrWPPH%FHE gﬁgH of! Efie' apper too

205 into between the upper tool support portion 209 of the

_holder body 207 and the upper tool clamp member 211 from

below, as shown in Fig. 14B.

After the upper portion 205U of the upper tool 205 has
been inserted between the upper tool support portion_zos of
the holder body 207 and the upper tool clamp member 211,
since the upper tool clamp member 211 is urged weakly in
the clamping direction by the upper tool clamp member _
urging means 217, the engage projection 211P formed in the
lower portion of the upper tool clamp member 211 is engaged
with the drop prevention groove 205G formed in the upper
tool 205.

Under the condition that the engage projection 211P of
the upper tool clamp member 211 is engaged with the drop
preventidn'gfoove 205G of the upper tool 205, when the
operation lever 265 is pivoted to the unclamp position B,
as shown in Fig. 15A, since the pusher screw 283 1s brought
into slight contact with the pusher member 259P (the
clamping force generating means 213), a slight clamping
force is applied to the upper tool 205 and thereby the
upper tool 205 is prevented from being dropped. Under
these conditions, the upper tool 205 can be shifted in the
horizontal (right and left) direction in Fig. 11, as shown



prevention groove 205G of the upper tool 205, when the operation |ever 265
Is pivoted to the unclanp position B, as shown in Fig. 15A, since the
pusher screw 263 is brought into slight contact with the pusher nenber 259P
(the clanping force generating nmeans 21%%, a slight clanping force is
applied to the upper tool 205 and there t he upper tool 205 is prevented
from bei ng drggﬁgd. Under these conditions, the upper tool 205 can be

shifted in ih ri ¥Rt al That ghs . apaderfthe gonditinn jthat ¢the 1 - as shown
44 in Fig. dp&raliien 16veringes iHeprppehdi € thRluddamPeici ©fod ayer 265

is pivoted t,0 the uncla ition B, e upper -tool . 205 can be adjustably
noved in th ?‘uo‘r‘?%%ﬁt{é‘?ggi&ggt?%n?% ?‘&‘éﬁ‘éﬁf e“!ﬂ)‘fﬁedr'ltrboq%*’ZOS relative to
t he upper thotriZohtiel dppection €601lodaté hilse agpyeer ifodhe20Pppesldobre 205 i s
of split type, [ f | er I re.aarr d .and lpcated so
as to be br%ﬁgﬂ?e Fﬁn#%g{(':o{r:\%/% thémf{‘# e%‘gﬁa%?%‘gé).fqﬁder htgg%'ecco%ael'ti]o S, when
t he oper at i ©he | epper 26601 s205 vbs colf tspl it typewp Ppasiunakity axf sswlitin Fig.
16A, the uppsfet n | I%(;Qp;ge JEeah Qf% I

support pOI‘tIO?’l gggo%gs?ﬁég %g)lead}ééé?oyd?/&Z and(pt%e uppéeérwoté(;o c‘f%lgrt'g memnber
211 of the ippRreerbrchorieh epplr@tR@r201.  That is, since the pusher screw
263 pushes strongly the pusher nenber 259P of the clanping force generating

T Cooper ati on WARCE HELEherORALT Gupp oo e SHPORAFERR o g EaR A%h for co
of the clanps ngivoted tenthatchgmprepositich (4 hes edleswn cinveter 8A), as
ook 15 s SEeehit b0 ol ot Pho S uied AR nd NPl o,
shown), thetepbesuppott 2pertionn2@9tefl the holder body 207 and the
upper tool clamp member 211 of the upper tool holder
apparatus 201. That is, since the pusher screw 263 pushes
strongly the pusher member 259P of the clamping force
generating means 213, the upper tool clamp member 211
firmly clamps the upper tool 205 in cooperation with the
upper tool support portion 209 by a reaction fbrce of the
-clamping force generating means 213 (the elastic member
257), as shown in Fig. 16B.

After that, when the movable-side table of the press
brake is moved up and down to engage the upper tool 205
with the die (not shown), the upper tool 205 is inserted
further upward between the upper tool support portion 209
and the upper tool clamp member 211, as shown in Fig. 17B.

In this case, since the inclined surface 2055 of the
upper tool 205 pushes the push contact member 243, when the
upper tool 205 is moved upward relative to the upper tool
clamp member 211, the upper tool clamp member 211 is
pilvoted clockwise in Fig. 12, so that the pusher screw 263
pushes the pusher member 259P of the clamping force
generating means 213 gradually, with the result that the
elastic force of the elastic member 257 further increases,
until the shoulder portion 205F of the upper tool is



further upward between the upper tool support portion 209 and the upper
tool clanp nenber 211, as shown in Fig. 17B. In this case, since the

i nclined surface 205S of the upper tool 205 pushes the push contact nenber
243, when the upper tool 205 is noved upsard relative to the upper tool
clamp menber 211, the upper tool clanp nmenber 211 is pivoted clockwi se in

Fig. 12, sq that the usher scre%g 6 shes the(gusher nmenber 259P of the
cl anpi ng- f ARt nPHEAGE lHﬂ?%E W SYRPHS AT 'R the
el astic for209of Thereferss | c1ﬂem)qros’)§17b1e1rﬁd1m1aum:rtﬂeeseﬁppemtttdol hzaos

shoul der p n 205F of t r | nt o_cont W th
t he upper %(}%I Cls%p%? B?‘{’]Jreo EEL)‘ER) ref%lr]e gﬁ%&)‘facslﬁ%'oé%‘?rbﬁ esﬁrorfﬁ t he
upper tool 205 by the upper tool clanp nenber 211 gradually nore strongly.
Further, when t d tﬁggg into
contact with thrﬁfﬁé&l ipety sur#tgéé}rg u]H;ber pper c%og% su (go@t o%n 209,
t he upper t2Ht t@@ﬂ@&hhrﬁe@ feantachaiidethedaggreren ag® ofenber
211 and thewn&fpépoéoéymgsﬁop@rﬁdm&%o@s ﬁf@vﬁbzdél- Fidb1 127@ fyrther,

as shown in Figs. 12 and si nce I ece 247 is engaged with the

drop preverfth@Peg oﬁ@]@b%weqrhet%ﬁéﬁpqlboW%?ladﬂbﬂ?% 34 engage
proj ecti on thel Ripiiélr t t o I Sippd ey bt ©TorFow/ e & ¥hea fie F@.UCEIB As

N Th t he ol Hhete s FROPSHE BAERS of tnd UEry Shd® 586 Hakd 20
belt \é\gggdt heptewe i 24T ebk:cawkam@mlriifhttmer uhpsp nmJ'emttiaam g':BJthee mssi tsher

gft er the u‘%ﬁer %Je&cﬁﬁ%St%ﬁgF %Bée’n %Ié\rﬁg bgé)%vp%/meen 1'Q%Epgpé :F{(gf)%‘:tf ’
menber 211 4P tand uﬁperdxmlpmmuorpcxmm Zmﬁ(‘am:an Hee waduc¢ed bent in
cooperation

As described above, under the conditions that the
wedge piece 247 1is engaged with the drop prevention groove
205G of the upper tool 205, since a gap between the two is
reduced, even if the upper tool clamp member 211 is
released, the upper tool 205 will not drop by the weight
thereof.

Further, after the upper tool 205 has been clamped
"between the upper tool clamp member 211 and the upper tool
support portion 209 and the work is bent in cooperation
with the die, the upper tool 205 is required to removed
from the upper topl holder apparatus 201, the operation
lever 256 is pivoted counterclockwise to the vertical
exchange position C, as shown in Fig. 18A.

Under these conditions, since the upper tool clamp
member 211 is released from the clamping force, the upper
tool clamp member 211 can be pivoted clockwise (the arrow
direction R) in Fig. 18B manually to engage the ball
plunger 281 with the recess 279 of the upper tool clamp
member 211, against an elastic force of the upper tool
clamp member urging means 217, so that the lower portion of
the upper tool clamp member 211 can be kept opened.



with the die, the upper tool 205 is required to renoved fromthe upper tool
hol der apparatus 201, the operation |ever 256 is pivoted counterclockw se
to the vertical exchange position C, as shown in Fig. 18A. Under these
conditions, since the upper tool clanp 2§ er 211 is released fromthe

cl anping force, the upper tool clanp nmenber 211 can be pivoted clockw se
(the arrow direction R) in Fig. 18B nmanually to engage the ball plunger 281
with the rectBerefore: the upper teel 208npamehecnrovad vewbkieallwn el astic

force of theduaﬁﬁaraoogockﬁaﬁ menberpaggieﬂenE@nﬁeﬁaeé it t efh€o$P“Br
cl anp er 211 can be kept

portion of t er tool open

Ther ef ore, Egs gg@? PBSIugagrcﬁﬂoﬁecﬁﬁwgdm%%??Yc%}}ye%ﬁégﬁw}% tg% that it
I s possi bl e downeapdedihecvppar tool 205 fromthe upper tool clanp nemnber
211 easily in the downward direction. After the upper tool 205 has been
renoved in the downward direction, the operation |lever 265 is pivoted

cl ockwi se to the aﬁteanphpouppénntaobnzesthadibeeqkmﬁm¢h@deh@agberecessed

porton 279 AemhAR BeLLobhuBgotngdpetlisen! iater Uigscheralyapuhever 265

i's pivoted co W se” agai
shown in Fi gcleghwispdee thesunsbamptpoﬂétieueBu@@e¢ to i%ﬁﬁg%&ﬂ bhe

attached to éﬁgagep?éc&@@bdhﬁbgﬁioﬁpE?Qa%PémZéﬂTaﬂﬁif R Wt h

reference to Fi r ear er tool menber 283 can be

pi votal |y at@ﬁE%EdtBﬂtthEhFeSPGEﬁFFS elﬁﬁﬁrt%%5r*@h?i§9ﬁ%dsurface in Fig.
12) of the hebdftepolyck®iseoaghdh tbethﬁpﬁérfP@alZéﬁcﬁamg@epGéﬁﬁP@ﬂ by

turning over_th eg_t 2 fro ont sid the rear _side. In

nore detail, % SPﬂgg iﬁrﬁgﬁrfggé H%h %%% etfﬁﬁéi££bns’ ts'u pper
tool 205 can be attached to the upper tool holder apparatus
211 again from below.

With reference to Fig. 12 again, a rear upper tool
clamp member 283 can be pivotally attached on the rear
surface (on the right side surface in Fig. 12) of the
holder body 207 so that the upper tool 205 can be clamped
by turning over the upper tool 205 from the front side to
the rear side.

In more detail, on the rear surface of the upper tool
support portion 207, a support pin 285 (which corresponds
to the mounting bolt 239) is mounted horizontally with a
fixing bolt 289 passed through a pipe-shaped spacer 287.
Further, the rear upper tool clamp member 283 iIs pivotally
supported by the support pin 285. Further, the head
portion 291 of a bolt 291 mounted on the upper portion of
the rear upper tool clamp member 283 is in contact with the
head portion 251H of the adjust screw 251 of the clamping
force generating means 213.

Further, an engage pin 293 fixed to the support pin
285 is engaged with a groove 283G formed in the rear upper
tool clamp member 283, to prevent the support pin 285 from
being pivoted relative to the rear upper tool clamp member



support portion 207, a support pin 285 (which corresponds to the nounting
bolt 239) is mounted horizontally with a fixing bolt 289 passed through a
pi pe- shaped spacer 287. Further, the rear upper tool clanp nenber 283 is
pivotally supported by the support, pin.% 5. Further, the head portion 291
of a bolt 291 nounted on the upper portion of the rear upper tool clanp
menber 283 is in contact with the head portion 251H of the adjust screw 251
of the clangBBg force generating means 213. Further,. an engage pin 293
fixed to the support pin 285 is engaged with a groove 283G fornmed in the
rear upper tool clanmp nenber 283, to prevent the support pin 285 from being
pi voted rel ati veThg crastryctigpepthss thpRnphacabare is vhegsamenas
constructi oghaither tthan upperakeve iclambemsaberagiihasoothadbetnppsameool

-cl amp nenber ill, so that the %ﬁﬁe Eeferen%ginuHerals Have bfﬁn ret ai ned
for the sintPACTEPETeRIDeRRSh DRYS: PERR LSHBLPEACEPENEDEsSIPLAeT he case of
t he front-sedemepger whdeh tlasxep thensame? flincwiohsuasreptht thg thsesafie
descriptiongIh er 0 b I f t upper too

cl anp nenbth%8gr§§ rg}?%iﬁgﬁgge%??%i§&3§§|@g§§g? éﬁg}hQ?Fﬁﬁﬁg upper tool
205 can be ceaepddngy thiee sager dgsgaiptdon.cl anp nenber 283 in the sane way
as with the case of the second prior art exanple, .so that any detail ed

description thereof is omtted herein. Further, without being limted to
only the above- gt UREX $00cR06e capapeouschalPeacirrBniheaReBE nmade. For

instangié aug@?ﬁow%o;pbP@@ @?m?ﬁru§@@h65 EBQa@h?EFtHG_ka%ﬁgQBBQta:in?
nmeans : rthe instead.o e pusher rew anpin ojce._gcontro
menber) ZGSEgg’cy%Pﬁ& €& al @ﬁhPPQFﬁeﬁoﬂﬁtﬁaghFéﬁ-ﬁﬁagEa gﬁﬂ g?oﬁéﬁt i nto
contact wtlpear upper tool clamp member 283 in the same way as with
the case of the second prior art example, so that any
detailed description thereof 1s omitted herein.

Further, without being limited to only the above-
mentloned structure, various modifications can be made.
For instance, a gaseous spring can be used as the clamping
force generating means 213. Further, instead of the pusher
screw (clamping force control member) 283, a cylindrical
cam formed with three-stage cams brought into contact with
the pusher member 259P can be adopted.

~ As described above, in the second embodiment of the
upper tool holder apparatus according to the present
invention, since the clamping force control means (the
pusher screw) is thread-engaged with the upper tool clamp
member and further since the clamp operation means (the
operation lever) fixed to the pusher screw is selectively
pivoted to the clamp position A for firmly clamping the
upper tool, an unclamp position B for shifting the upper
tool horizontally for upper tool adjustment and alignment,
and further to the exchange position C for upper tool
exchange, it is possiblé to adjust anq exchange the upper
tool easily and safely. |



t he pusher nenber 259P can be adopted. As described above, in the second
enbodi nent of the upper tool hol der apparatus according to the present

i nvention, since the clanping force control nmeans (the pusher screw) is

t hr ead- engaged with the upper tool cla menber and further since the clanp
operation neans (the operation lever) fiXed to the pusher screwis

sel ectively pivoted to the clanp position A for firmy clanping the upper
tool, an.uncl anpFyddheron sdocsr the uppey ﬁﬁ@luséémptgémbﬁﬁrﬂfggﬂﬂ ly for

upper tool adanst Trhle dodlaldpiimRial), aedprukilded,t ahkhe tA¥cBpegatieni tion C
for upper tiol exghan e |% IS &%;Flbli to adjﬁzt ang exchange- t he upper
tool easily &%&%s ﬁeP3.°te 1& O engnclamp. osRLigBpE, B UPP&RD tROber

ur gi ?gdnfanséambemlreblersmaj:?ge) uarrgetdﬁlsa\ilgﬂedy \nhlemh]ehelanpr diireetliongr is .
pi voted to the 0Sj ti , u L anp r..can he urge
slightly ingthgﬁc%a%gp&%r 8?5@%}%s§°tﬁgfggﬁti%B§03§P5Fetg§53?§99nﬁegﬁ§
upper tool Hroppledi dyrdngpide appierg toled adjustmenit adj adtigomendr.

alignment. Further, since the clanp rel ease hol ding neans (the engage

recess and the ball plunger) are provided, when the operation |ever is
pi voted to the eX&kdhes psdncieotbe cliampysgdeasgohodding meapsr (¥he be kept

awnay fronltbﬁguﬁﬁe&eb%%b,aﬁﬂ.&h@?bh&l@§lﬁﬁ§§kb|ﬁrb0p969ﬁa@ﬁ§ whenurper tool
with a new one i t he vertlﬁglﬁilrectlon e urt her, ,since the_stopper

sily. F
menbers ar e °BEEHTAOR A&Vede Torgd: ke 5ﬁ5nﬁ§55§P5FoH°§1§ﬁﬂntﬁe &Rel anp
position B uappelre topdr atliamp mewber ican depaepitbhwayoresni thiepupplert he

operation | tqQ.t LespeGtl LtiqQns. Further,.since th dge pi ece
I's provided%§§ifh§°e%§§§é§%rg%é%%ﬁ%ﬁ%&F tﬁeeﬁgﬁgpzﬁpgpésgﬁggrt§°§Z engaged
with the dr#pthr evaew omegrimotheofveritd cajpdirecsioni easily.

Further, since the stopper members are provided for
determining the clamp position A and the unclamp position B
of the operation lever, it is possible to easily pivot the
operation lever to the respective positions.

Further, since the wedge piece is provided on the
engage projection of the upper tool so as to be engaged
with the drop prevention groove of the upper tool, it is

" possible to reduce the gap between the engage projection of
the upper tool clamp member and the drop prevention groove
of the upper tool for improvement of the upper tool drop.

A third embodiment of the upper tool holder apparatus
according to the present invention will be described
hereinbéIow with reference to Figs. 19 and 20. In the
drawings, an upper tool holder 301 of the present invention
is removably attached to the lower portion of an upper
table 303 of a press brake (not shown). In the present
embodiment, although only one upper tool holder apparatus
301 is shown, in practice, however, a plurality of upper
tool holder apparatus 301 are attached at appropriate
‘intervals to the lower portion of the upper table 303.



possi ble to reduce the gap between the engage projection of the upper tool
clanp nmenber and the drop prevention groove of the upper tool for

i mprovenent of the upper tool drop. A third enbodi ment of the upper tool
hol der apparatus according to the presenf, invention will be described

her ei nbelow with reference to Figs. 19 ahd 20. In the draw ngs, an upper:
tool hol der 301.of the present invention is renovably attached to the | ower
portion of an uppde tunper 3B bofhal darapparatas 36l disowompolsed e @ esent
enbodi nent t I I I I S 1 i wn, in
practi ce, hc?\?;elv&gi?q%dgru%ba?{foyy%ppé@?%%gh%ﬁ&l@er- ﬁ_’%gr gt%g’s’ ragr}le
attached at UWRRSTogiaodk clafrmanhen SGhdEdrowdanpdng dheotpped Hoedr 30l e

303. 49 The diuRirdtidn 6E defe Qg:gfé’:atﬁb%ﬁ%lid%rc%%s%@ﬂf a hol der body
307 for supporting the upper tool 5, and an upper tool clanp nenber 309

for clanping the upper tool 305 in cooperation of the upper tool hol der
body 307. In nordmdetoaid ,ddta Lpptie tupdlerh@odar hedder3®odys soaried with a
t hi ck-wal | I pOrhion . and _a thi,n-wal | per ol__support
portion 313%%&5&% tth c i@%@?.“ﬁffﬁ ﬁeﬁ"?‘@&?ﬁ&ﬁt"ﬁ‘n& I 17 is
fixed to thé&himowaldurdppeyr (tded rsuppordi geortion $l0ntegrale wigheredahock
portion 311 ghdhe YRS ol : 07 L arsalddt f 315
(See Fig. 19) .hetTlhhereforeh,etI.\j\'/hean t Lfe}ﬂ{r%%ﬁ#ﬁg&plggtéqﬁﬁ#sédgfgu%% if%;yélté
contact wit FuHaqefdhe rdghts fide d o ighe 20pof this! ¥pPeT Bl@ck ter t hat

a clanp j awpdrlkiich A3 FEEHY wbdels 1Y¥INhNer %%gtfsroea%%g%ged with the
upper table %gﬁJ t.he nnug%;qﬁbplate 317 can be fixed to the upper table -
303, so thaPlWeldg¥ert RALTHI1HS diBe F38 cd%)be nounted to the upper
table 303. To adjust the vertical position of the upper tool
Therefore, when the mounting plate 317 is brought into
contact with the lower front surface of the upper table 303
and after that a clamp jaw 321 is fastened by a fastening
bolt 319 thread-engaged with the upper table 303, the
mounting plate 317 can be fixed to the upper table 303, so
that the upper tool holer body 307 can be mounted to the
upper table 303.

To adjust the vertical position of the upper tool
holder body 307, a wedge member 323 extending horizontally
in the right and left direction (in Fig. 19) is interposed
between the upper surface of the upper block portion 311
and the lower surface of the upper table 303. A fixing _
bolt 325 passed through a slot 317H (See Fig. 20) formed in
the mounting plate 317 so as to extend in the right and
left diréction is thredd-engaged with the wedge member 323.

In the above-mentioned constrdction, under the
conditions that the fastening bolt 319 is slightly fastened
to such an extent that the upper tool holder 301 does not
drop, when the wedge member 27 is adjusted in the right and
left direction in Fig. 19. it is possible to finely adjust
the vertical position of the upper tooi,holder body 307
relative to the upper table 303. '



hol der body 307, a wedge nenber 323 extending horizontally in the right and
|l eft direction (in Fig. 19) is interposed between the upper surface of the
upper bl ock portion 311 and the | ower surface of the upper table 303. A
fixing bolt 325 passed through a slot 3l (See Fig. 20) fornmed in the
mounting plate 317 so as to extend in the right and left direction is

t hread-engaged wi th the wedge nmenber 323. In the above-nentioned
construction, under the conditions that the fastening bolt 319 is slightly

when the vedao menber B | o o et e B o s roT e, #v e, Blath o

en the wedge,nenber i s adjusted i erig irection in
Fig. 19, it nﬁ%énbp%’s’si%‘ﬁ jt%.pfjivrfleqélfdj (LY&enc ﬁ@e\?egﬂ %ﬁlg'p it SHRPGT upper
tool hol der byocshe3Qibpreat attdole Holdedre heiber3d7aivia 30dolt 327 [fasimpeimng 00|
o o el SISk B b (e Seer
(f ast eni ng WPPeY) Yeeds el anp auepber t3I0ugh hol e 309H forned in the upper

tool clanp nmenber 309. A contact portion 309T is forned in the upper and
i nner surface of the upper tool cl%ﬂganenber 309 so as to be brought into

contact with the# comtagk pardism 3T, disefBsmedk 19otticoMPRET &4 he upper

tool hol der ibedr Furfay o HYAFD Y FoA! icAampl WRmPFABDY Wol hsazgengage

groove 5G of the u r tool 305 is faorned.,at the |ower portion_ of the upper
tool clanp ﬁ?@ngé'ro"%} JdRtR GON LR é@ttqfrﬁ% droply spEEacs, of, 46 dPREF f ace

309F wi dened leainpeorct ind 31rio withtthentuppeanttaeil hollldean biody i30ad and age
305F forned e ' tion 3 t he t ool 305 ] s forned
in the Ioweﬁﬁﬁﬁﬁég %ﬁﬁiiﬁﬁ?ﬁﬁ“ﬁqﬁyﬂﬁﬂé§g%§iﬁwﬂh gﬁbgﬁﬁﬁggrg%8§*£%é§43ﬁ in
Fig. 20, thd&hensippesd tnal 805 JEOFarmesh athdhendoweraporitd ospade thet ween
the upper. tQ@per tool clamp member 309 so as to project inward.

Further, an inclined surface 309F widened downward and
brought into contact with an inclined surface 305F formed
at the upper wedge portion 305W of the upper tool 305 is
formed in the lower inner surface of the upper tool clamp
member 309. As shown in Fig. 20, the inclined surface 309F
is so inclined that the space between the upper tool

. support portion 313 of the upper tool holder body 307 and
the upper tool clamp member 309 can be narroWed upward.
Further, both the end edges of the inclined surface 309F
and the upper surface of the engage projection 309P of the
upper tool clamp member 309 are chamfered (308C) so that
the upper tool 305 can be inserted smoothly between the
upper tool support portion 313 and the upper tool clamp
member 309 horizontally in the right and left direction in
Fig. 19.

_ Further, the bolt'327 (fastening means) is formed with
a small-diameter threaded portion 327S thread-engaged with
the upper tool support portion 313 and a large-diameter
body portion 327B, so that the upper tool clamp member 309
can be fastened by the bolt 327 always at a constant
fastening position relative to the upper tool support



support portion 313 of the upper tool holder body 307 and the upper tool

cl anp nenber 309 can be narrowed upward. Further, both the end edges of the
i nclined surface 309F and the upper surface of the engage projection 309P
of the upper tool clanp nmenber 309 are cgfnfered (309C) so that the upper
tool 305 can be inserted snmoothly betweern~the upper tool support portion
313 and the upper tool clanp nenber 309 horizontally in the right and | eft
direction i nPPr§iomo3ipurther, the bolt 327 (fastening neans) is formed
with a small -di anmeter threaded portion 327S thread-engaged with the upper
tool support portion 313 and a | arge-di aneter body portion 327B, so that

t he upper tool cIQﬁﬁwﬁﬁﬁbéhe3bgaéaﬁ°5§iﬁasﬁgﬁﬁdoﬁytgﬁeb@btt38?7aadm&9s at a

constant fasuppenrgtpesi tigfp’ fk@be¥e3b9,t B8 HPREE1EORLMBEPPESS (e.pl,
portion 313. ﬁg ween.t he heag gortloH9327H of the bolt 327 and tﬁe upper
8 b &F - 39

t ool clanp r SBH4nE,urethape ru §c¢ b havingsy Lareng, uret hane
rubber, etc.gyobfifiogent! efgelaseiticiens ohterpsosedlt YFhsthét ©r PesREen

Furt her, bet n u cla ne r 309, and the upper tool support
portion 313 gﬁgtﬁéggﬁpgggioéﬁghgl88£B85d§8§09?8atﬁgaﬂp%%YIg@%iiﬁﬁPBSEtis

i nt er posed tpontdien 8h8 ofatbebupperntvbr hppdertbodyciemp aewbsk 3691and
the upper to p I I p.t oy£:- | truction, to
clanp the upggg§#go?é%0ggb;h?ﬁg§égggrE o@fdﬁgrgg? a%%%%gﬁggﬁggq,E#Frst t he
bolt 327 is WPRGFolker] elampnmembeyhdf§ andt the uppperttedl ssppportportion
313 by use opoptiagnt gpgng tool 333 (e.g., wench). In this case, when the

body portion 327B of the bolt 327 is brought into contact with the upper
tool support portion 313, since the bolt 327 cannot be

In the above-mentioned construction, to clamp the
upper tool 305 by the upper tool holder apparatus 301,
first the bolt 327 is previously fastened tightly to the
upper tool support portion 313 by use-of'a fastening tool
333 (e.g., wrench). 1In this case, when the body portion
327B of the bolt 327 is brought into contact with the upper
tool support portion 313, since the bolt 327 cannot be
further fastened. it is possible to determine the distance
between the upper tool support portion 313 and the head of
the bolt 327 always at a constant value.

When the bolt 327 is fastened as described above,
since the spring 331 is slightly compressed via the elastic
member 329 and the upper tool clamp member 309, the space
between the upper tool support portion 313 and the upper
tool clamp member 309 can be kept opened at a previously

determiﬁéd'cdnstant value by an elastic force of the spring
331 L] h

Under these conditions, the wedge portion 305W of the
upper tool 305 is inserted into the above-mentioned space
horizontally in the right and left direction in Fig. 19.
In this case, since'the chamfered surfaces 309C are formed
in the upper tool clamp member 309, the wedge portion 305W
of the upper tool 305 can be inserted smoothly between the



further fastened, it is possible to determ ne the di stance between the
upper tool support portion 313 and the head of the bolt 327 always at a
constant value. Wen the bolt 327 is fastened as descri bed above, since the
spring 331 is slightly conpressed via theg elastic nenber 329 and t he upper
tool clanp menber 309, the space between the upper tool support portion 313
and the upper tool. cl anp nenber 309 can be kept opened at a previously

det er mi ned appdmtoodal suppor @rpattadin Gidrams dhet ppepr itogp 132N ampgnder

t hese conmiﬂéﬂyhrtggbwedge portion 305Wof the upper tool 305 is inserted
into the above-nentioned space horizontally in the right and left direction
in Fig. 19. In this case, since the chanfered surfaces 309C are fornmed in

t he upper tool clig{g s% fﬂﬁﬂ%d%ﬁﬂtﬂh@eﬂg@é@fpﬂoﬁ%éﬂ%‘ﬂ t ool

305 can be |nserted tmeen per "tool “support portion

u

313 and t he d}Perok ddie d%%ﬁﬁ}' c1lmp momher e%@sé%@ﬁ@ﬁtge@nyitsn ide t he

'fﬂgage proj exigawe %&%ﬁf 3tc{]1m UﬂDQihét Qﬁipé?()gdmmwser 1309 s i:oiersqw%d wttph
€ engage Qr.oqQve Q e u i s e t.0.preven e

upper t ool %6 %S %éflgr |d'fr§cl,*’lpl‘1 A?’lyeilhteh e\)o&ﬁ’a:e portion -

305W of t he iupgedrf & ool 305 has been inserted and | ocated in position

bet ween the upper tool support portion 313 of the upper tool hol der body

307 and the upper tool clanp nenber 309, the upper table 303 or the |ower
tabl e 335 of the Afitass ﬁdttal&ed&e reortiam 3058 ddfvthecuppiere toole S5 dwaser to

engage the houel BIKbMYU4 4 IBardq e ﬂb‘yl%rioh %Iet%%nv"'t‘lﬁré %8? et 337
nount ed on the | ower tab e 335 In this Case e upper to |s aned
upvvard r el atiand (SHRBAF b RRKtiamy 31D afe rthe MpPeay holder body 3

and the upper tool clamp member 309, the upper table 303 or
the lower table 335 of the press brake is moved up and down
relative to each ether to engage the lower end portion 305E
of the upper tool 305 with a die 337 mounted on the lower
table 335. 1In this case, the upper tool 305 is moved
upward relative to the upper tool holder body 307. When
the shoulder portion 305S of the upper tool 305 is brought
into contact with the lower end surface 313E of the upper
tool support portion 313, the upper tool 305 stops moving
upward and thereby the upper tool 305 can be located
(setup) relative to the upper tool holder body 307.

. As described above, when the upper tool 305 is moved
upward relative to the upper tool holder body 307, since
the inclined surface 305F of the wedge portion 305W of the
upper tool 305 urges the inclined surface 309F of the upper
tool clamp member 309, the space between the upper tool
support portion 313 and the upper tool clamp member 309 is
opened, so that the elastic member 329 is compressed.

In this case, since the space between the lower end
surface 313E of the upper tool support portion 313 and the
shoulder portion 305S of the'upper tool 305 is always kept
constant when the wedge portion 305W of the upper tool 305
is inserted between the upper tool support portion 313 and



t he shoul der portion 305S of the upper tool 305 is brought into contact
with the |l ower end surface 313E of the upper tool support portion 313, the
upper tool 305 stops noving upward and thereby the upper tool 305 can be

| ocated (setup) relative to the upper tagl hol der body 307. As described
above, when the upper tool 305 is noved upward relative to the upper tool
hol der body 307, since the inclined surface 305F of the wedge portion 305W
of the upperthedPPRI5 tajeckanp imembare BOfr fthee compress ioRe rasgeof: ool

cl anp menberth#0®1dd s pidafb €138 N § A walkiRe kepAOleoRisRBARL, BRI tFa@n 2313 and
t he upper tgﬁ} clagﬁ.gﬁgggr %ggﬂts Qﬁened,égp t hat the el astic-nmenber 329

i s conpressed® YPRSH S0%; Fhe,sams, 0n 18hdD8EREEdend sur f ace
313E of the upper tool support portion 313 and the shoul der portion 305S of
t he upper tool 3 [ e\ ept_.const.ant when the.we portion W of

t he upper tool 33%‘ ioss,mla‘zgnserotsredég ’bestj\%/‘epe%n Te u@}?ﬁé'r 1:toé)c}l °g%§‘80F’tem88ﬁ ?@% 313
and 53 t Hs mnmed thovlan|edms tienifor <309 theh e eaaryions forcedatod dhet he

el astic ne f [ e qﬂﬁf 7 t ol 305 of
t he sane d%ﬁsﬁ% im}n?;néégﬁ%edc}. F%hnecot ﬁ%’r@,&@isﬁ ?ﬁ%%gg‘:"pte%& cl anp

menber 309 it®Ak FOF BAmP e danred het@eemdhe: aPpiedn thedc §)LagP memberast i c

menber 329, Fgwe atRllahed Uyt ﬁ&wﬁgggig:ngﬁ?ﬁﬂoﬁp@lﬁ05 I®ARhIY Caaned

350 1n th SRR, D deiint Bt il RIS dORSE Off ReE ol y i he
el astic nmenediasid® ndnbed BUY NEHOIAmpY nge Flore@disaKep tasondtadit ,t s
L0er o ooty PhE, Yo, i SRS, O ) S RS o1 ¢ e
upper tool Idmensdmrbeny aliaspesht edcdargtinglydud tt d sa paisfsfidlend® i n t he
clanpi ng fonGewind Hid'Aer ¥Ha YA JEHBE 319 the0 upddr tool 305

from being dislocated slightly due to a difference in the

clamping force of the upper tool clamp member 309, so that

the lower end portion 305E of the upper tool 305 can be_

held always at a constant position.

In other words, even if the upper tools 305 are
exchanged, as far as the same upper tools are used, it is
possible to locate the lower end portion 305E of the upper

" tool 305 always at a constant position, so that it is
possible to reproduce the accurate alignment of the upper
tool-with the die. '

Therefore, work can be bent precisely in a plurality
of steps by changing the upper tools. In the upper tool
holder apparatus according to the present invention, since
the reproducibility of the exchanged upper tools of the
same dimensions in the wedge'portion is excellent, as
compared with the conventional upper tool holder apparatus,
it is possible to-improve the bending precision.

Further, the when the upper tool 305 is required to be
removed from the upper tool holder apparatus 301, the bolt
327 1s slightly loosened by use of the tool 333. In this



the | ower end portion 305E of the upper tool 305 can be held always at a
constant position. In other words, even if the upper tools 305 are
exchanged, as far as the sane upper tools are used, it is possible to

| ocate the | ower end portion 305E of thesupper tooI 305 always at a
constant position, so that it is p055|ble to reproduce the accurate

al i gnnment of the upper tool with the die. Therefore, work can be bent
precisely inaaeplmhallbpsehingepatbyofhahgihglthazmppersmmbls bénatuke upper

ool hol der cBNa1ELYTAE0LE' BY bfle! UPaBEES RbRbEYCB5bOLs PLAGECHNEO

reprodu0|b| exchanged u dimensions in the
wedge porti 8AchsaBxedteafit tha @bﬁpapégrmFQQItﬁ@5c©%0eh?|@mﬁ$dupper t ool

hol der appatAb¥&folk, IitpqgsbBESibgelesrexenAHeebeﬁélﬁgp@feebé1OQosFurther
"the when the ugier t ool IS required be_renmoved fromthe upper tool

hol der appaPaftidy 3By, uFﬁe°SoFP93§ PPE PPYnbPYdrBoRRAREREYS udBLof the tool

333. In thiaccord4ngage, theepresensi ngveateont the bolt 327 is snal
because the elastic force of the elastic nmenber 329 is reduced to such an
extent that the upper tool 305 can be noved. Therefore, it is possible to
exchange t he uppEurther,3@Benathkyfhyptentngf sthekeppfrtheobohtl| 887 is

appar at us 3PQ8E§98§dEE9aEgP%Qe eﬁﬁﬂ%n'fﬁeﬁigonz uﬁ%hgﬁnu P”stEeﬁlg

fastening s is required as shown' I n
21, an annuPaPAspacéntesppsed bﬁtyepas§beb@pneent99b SBPROT 0RO § BB or {

por ti on 3133§Bdahhetﬁedﬁoa9rbb9%18§7ﬁ3?§ bbethe! boBé7a2further, when the
el astic force of the elastic nenber 329 is required to be adjusted, another

spacer 339B is interposed between the upper tool clanp member 309 and the
el astic nenber 3ffrehebct wheh the elastie fBrFBEroB2fhandlastic member

329 is required to be adjusted, another spacer 339B is
interposed between the upper tool clamp member 309 and the
elastic member 329 or between the elastic member 329 and
the head portion 327H of the bolt 327.

Fig. 22 shows a modification of the third embodiment.
In this modification, the head portion of the bolt 327
shown in Fig. 20 is replaced with a push member 341, a
lever 347 and a cam member 345. In more detail, the _
annular push member 341 is fitted to the body portion 327B
of the bolt 327 so as to be brought into contact with the
elastic member 329. The cam member 345 is pivotally
supported by the bolt 327 via a pin 343. The lever 347 is
attached to the cam member 345.

Thefefere, after the bolt 327 has been fastened to the
upper tool support portion 313, when the lever 347 attached
to the cam member 345 is pivoted vertically, for instance
as shown in Fig. 22, the push member 341 can be shifted by
the cam member 345 by a predetermined distance, so that a
space between the upper tool clamp member 309 and the
annular push member 341 can be determined at a previously
determined constant value to obtain a constant clamping
force of the elastic means 329.



the head portion 327H of the bolt 327. Fig. 22 shows a nodification of the
third enbodinment. In this . nodification, the head portion of the bolt 327
shown in Fig. 20 is replaced with a push nenber 341, a tiigizgé;ZQQQZQ—gaﬁ*__
menber 345. In nore detail, the ananﬂ'#§5h menber 341 - itted to the
body portion 327B of the bolt 327 so as To be brought into contact with the
el astic nenber 329. The cam nenber 345 is pivotally supported by the bolt
327 via a pin 343. -The lever 347 is attached to the cam nenber 345. -

Therefore, after yinuh hld upperhavRCHLS aY TR d S BRPPlelled®edsuUpport
portion 313, when.the |ever 347 attached to t he ca er 45 is pivoted

vertical ly, QM ithe SHanplng fonee n e leyer G4d g]ﬁsﬁ' 341 can be
shifted by mimmme,r 15 histanyedermien nedzwestmecannmanhqmsm space
bet ween the _upper_ tpal .cla nenb r_309.and the a pu er 341 can
be deter ni n@’(f%& evir%J Hith S SRl é”rﬁm 5 %2‘63(

constant cl Honoeg doradee dlashﬂoelmnher BN cail be rel‘iﬁs‘ﬁﬂen the upper t ool
305 is required to be released fromthe clanping force, the lever 347 is

pi voted horizontally, for instance. Then, since the annular push nmember 341
i s rel eased vr a tre Qus madidii g on heths affieed flor ddeoSamiee ag dhatc

menber 239 tﬁi)i%%bddlniéﬁtﬁ ”%zfﬁtfeaé | Qhe fdl%m%f fa9@ll un1laip Same as
that of the thrrd enbodi ment. Further |’ anp and uncl anp condi tions of
the upper tS&RAHA fhpdhe (PeRTL 12994- H’é’]@(ﬂ’ﬁ‘ iabPay atas 3Pl ratdeg -

whet her the doﬁiﬁrrm%@ daSsﬂyvqiye%e/eqrﬁg' Gild thed thY i1zaiiraldqy. ils pivdtedions
still another di fication of, the third enbodinent. In this nodification,
t he bolt 327Q€$%ﬁﬂiﬂy ;hﬂﬁﬁ? per tool support portion 313, and the
el astic
Fig. 23 shows still another modification of the third
embodiment. In this modification, the bolt 327 is passed
through the upper tool support portion 313, and the elastic
member 329 is interposed between a nut member (fastening
member) 349 thread-engaged with the end portion of the bolt
827 and the upper tool support portlon 313, without use of
the elastic member interposed between the head portion 327H
of the bolt 327 and the upper tool clamp member 309. In
this modification, the upper tool 305 can be clamped at a
constant clamping force, and thereby the same effect as
described above can be obtained.

'In the modification shown in Fig. 24, an upper tool
clamp member 351 is formed with a hole 351H, and a semi-
spherical clamp piece 353 fixed to a piston slider 355 is
fitted to the hole 351. Further, a nitrogen gas is
introduced into the hole 351H. The clamping force of the
elastic means is adjusted by the pressure of the nitrogen
gas introduced into the hole 351H. In this modification,
‘the same effect can be obtained.

As described above, in the third embodiment of the
upper tool holder apparatus according to the present
invention, the upper tool can be exchanged easily by use pf



menber 329 is interposed between a nut nmenber (fastening nenber) 349

t hread-engaged with the end portion of the bolt 327 and t heupper—teet——
support portion 313, without use of the elastic nmenber interposed between .
t he ‘head portion 327H of - the bolt 327 aq% t he upper tool clanp nenber 309.

In this nodification, the upper-tool 305"can be clanped at a constant

cl anping force, and thereby the sane effect as descri bed above can be P
obt ai ned. | fhenhuppsdi toodt hod defroapprarakiug. 2Bursheunppwhenevercithep nmenber

- 351 is for et 0 H d e hgk i a pi ece 353 fixed

to a pistogﬁgFi eEO%%% Fg %?%tggﬁ?ou?ﬁggggfg§§5??h%§%%ﬁgr?Pg ni trogen gas

i s introduce¥changedne Sidce sheHclampingakprag pér tBeoHPPAE EPQdt F@Nneans

Ie,g 1adj :Jst teg_bby kbbfi:f ametas %bﬁs?ﬁnﬁ:hﬁ}atlhb][. ]9%{11§a§o'§§mtéus§sd3ba%2né Ba holbed

. In i s i fication, ne e can be obtai ned. escri be
above, in tﬁ&cgﬁﬁﬁﬁteﬁﬁgapﬁﬂﬁggaiﬁﬁﬁe°5p§§? ?gégnﬂﬁpgesegﬁﬁﬁPaFB§ accor di ng
to the presapperntenili and tthe diger eve®l afserbe¢hexoppegetoodsi hyeby use of
56 t he upper | der. ratus. Eurther never, th r al s of
t he sane upSé%ﬁ%éﬁgg g?ﬁeggggﬁﬁgr§egggh§n§58?gg§ncegfhé gﬁgﬁg?ngEﬁSrce of
t he upper tupperatobd lexghaageaworkstcant beafaeiliitatedpasdi Shetherokhai n an
excel | ent rgRLA9H .Bkhbﬁﬁigh as @Eigﬁgﬁg@egetmeen t he upper tool and the
die, ever after the upper tools are éxchanged for various bendi ng process.
As a result, the upper tool exchange work can be facilitated and further
the bendi ng precision can be inproved. -..57




WHAT IS CLAIMED IS 1. An upper tool (9) for a press braR‘m SheetiHzls Bep Reﬂlizlcéd

)
tool being clanped to a hol der body (5) nounted on an upper 't
cl anpi ng force of an upper tool clanp nenber (11), characteri
sai d upper tool (9) is formed with an inglined surface (9S) for gradua
I ncreasing the clanping force of said uﬁ%@r tool clanp nmenber
upper tool (9) by relative novenent of said upper tool (9) t “ﬁ!ﬁ"'ﬁlﬁﬁ"m”m
body (5). 2WHAT AS ORAEMEDo@B:(9) for a press brake of cl
said inclingd surfgc ) [ n err]
to a vertlcal dlrégtﬁgég§ tb81 gﬁ ?89 &A%pfgg ?P%ké aééreseﬂgégkg£%¥ claim
1, wherein Bgiagi gipmped §9rﬂa§@1€9EDbP§Y|hﬁblm@@nﬁﬁdho%na¢n%PPﬁat|on angl e

of [err] tOtabISrQB9abydhr@ihhgﬂng4forceA9fUﬂﬁeﬁp§99|t&@i éPAmB Press brake
of any one of clains wherei n sai d upper tool (9) I's _provided on

a downsi de BPmBSTq(iLAd)i gharagterizedoty fhat saldngpRer gtedle(90 st or

engagi ng WAfbrﬁadewm@ﬂeaﬁrmnemlhea EuEfaceéo(98y forsgrddua@pey tool clanping
menber (11) er . too m 4, wherein

9) f I
sai d holder1885§afé?g gggr8$FﬂBﬁn&i%ﬂrggsaﬁgégfapV%?%r(€3°g %iﬁmgreln sai d
upper tool @embes (HldVi dedsaitihuppeonteol €98)fbrer¢Pi}ivaindvementpaldl e of
tacti d j t t 7 d which
arranged otbi BRREETEeBT] (B B Eath 8187 BBEY (817 ° 10,2 (oG b,
An upper tool (9) for a press brake of claim4, wherein an upper surface of
sai d engagezgrOOVQn(ES%ekStBei”SQ)t?oPea'BPE&Eeﬂséﬁeaoﬁ'éféimoﬂ

perpendi cul af to said vertical direction An upper. tool (9) for
a press braWEeSP B sphfdginclined surface (9S) is inclined with an

" inclination angle of 5~ 20° to a vertical direction.

3. An upper tool (9) for a press brake of claim 1,
wherein said inclined surface (9S) is incl{ned with an
inclination angle of 7~ 11° to a vertical direction.

4. An'upper tool (9) for a press brake of any one of
claims 1, 2 and 3, wherein said upper tool (9) is provided
on a downside of said inclined surface (9S) with an

engage groove (9G) for engaging with an engage projection
(11K) formed in said upper tool clamping member (11).

5. . An upper tool (9) for a press brake of claim 4,
wherein said holder body (5) is provided with a support
plate (7) and wherein said upper tool (9) is provided with
a contact surface (9F) which is capable of contacting with
a lower end surface of said support plate (7) and which is
arranged to be lower than a lower surface of said engage
groove (9G).

6. An upper tool (9) for a press brake of claim 4,
wherein an upper surface of said engage groove (9G) is
formed to be inclined to a direction perpendicular to said
vertical direction.



!

wherein said holder body (5) is provided with a support pra&ﬂsﬁléHﬁnﬁmﬂkl od |
wherein said upper tool (9) is provided with a contact surfaam E 4“{“
| _

ac
is capable of contacting with a |ower end surface of said su b
and which is arranged to be | ower than | ower surface of sa
groove (9G and wherein an upper surfacé of said engage groove (9G is
formed to be inclined to a direction perpendicular-to said vertical
direction. - AR WpReT ttoal (D) dar & press brake of €1aim 4, wherein a
ver ; i cal Suﬁvﬁmi&ﬁ%é)éd qlglqrerfe%da@t vmtn 1%?ngolva<aleun@dmgaf %@gp]gﬁ%l) and4
sai d engage _Qrqove 9. n upper tool for _a press brake of claim4,
wherein an Eﬁ‘ﬁ%’e s‘Jﬁ)f 5{}51 (v@@i}e%’f st%rilé{é‘r%’&ﬁe t@P&oJ@)(gé) Prov. Idie&htwliilh '
i nclined ﬁomwﬂ:afdﬂ)lrﬁlﬁ'ﬂWé Z@F)alwHiione iisnwalpdlbtl](cé mfgeotrﬂtacttnmlr( vﬁi(t]gl ai
agai nst the_s or.t te 1 An Jupper. tqQo r r claim
1 her el n enaougrl e Sreasie, Yl gl iRp ey e, 7, 5D Wit 5
attachi ng aaraachgest o dre tlhwesurthare a Howesf surfaceAofupspdd teogagfor a

press brake g‘}foo@eai(@(;]r %:@é}éﬂf ajomnqtﬂ'ﬁeréq.(sjus%#_rffa%c‘ee o(f9§)afifaf f?gea&%pper t ool

i s hardened by coatin net a rface thereo upper

a
tool (9) folr@ovieedPGr dise formadita Pe imeldneds t@ Reddir@etdOnsai d i ncli ned

surface in @ey@ienidiatuldir o iSH IR Ak a1PRIr eRQoRGE i ON portion of said
upper tool engages said upper tool clanp nenber (11) is nore than a gap (H)
between a |l ower end surface (7E) of said holder body (5) and a shoul der

portion (9FB.of 9w dipparertdodol(9)9)forld presAn bujaker ofo@lalis) 4,0r a press

on an 56 RRELR deraay Surthal BB de. orhairebiesh, i dTal cai o

upper tool daeddnsdigurface (9S) and said engage groove (9G).

| —

9. An upper tool for a press brake of claim 4, wherein
an upper surface (9GF) of the engage groove (9G) is
slightly inclined downward from a horizontal line inward to
urge the upper tool against the support plate (7).

10. An upper tool for a press brake of claim 1, wherein
the inclined surface (9S) of the upper tool is hardened by
attaching a hard metal on the surface thereof.

11. An upper tool for a press brake of claim 1, wherein
the inclined surface (9S) of the upper tool is hardened by
coating a hard metal on the surface thereof.

12.- An upper tool (9) for a press brake of_claim 1,
wherein 'a dimension of said inclined surface in a vertical
direction when an upper projection portion of said upper
tool engages said upper tool clamp member (11) is more than
a gap (H) between a lower end surface (7E) of said holder
body (5) and a shoulder portion (9F) of said upper tool
(9).

13. - An upper tool (9) for a press brake, adapted to be

attached on an upper tool holding device (1) mounted on an
R

R
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an upper portion (9U) having a contact surface (9F) brought |nto contact -
with a |lower surface (7E) of a support plate (7) provided d‘tusaheletd-lasiaeenn ed
(5) of said upper tool holding device (1), a slide surface (

brought into contact with a front or_reaggsurface of said s

(7), and an inclined surface (9S) brought”into pressure contact mnt

upper tool clanp section 1S) of an upper tool clanp nenber (11) of sald
upper t ool hHPBPﬁgtéé@@cé801Pf §addapresk prakesschgrpoterdmedoin tbat
processi ng asyadkpppee &wbll@oﬁggggqﬁ .on with a |ower tool (63). 14. An
upper tool (9) for ess brake, said upper tool (9) being detachabl e
nount ed between a §Hp§8P@er3F§1€?)(§Hd gﬂV&BEeF ceBragtafgpriease(9F1l),

sai d supportbpba@nt(1htbebaﬁt?Fma?q§ﬁ anlawésweﬁrpa&é gtEa b?ldeégegﬁytggg
in an upper r attache e upper table

of saldpgreségg}'ﬁkgl7 8F§V5863r°P08|h83& ﬁ@gﬁ ?5?1?¥ ﬁ%iﬂgﬁgp96t§
mounted to shpddhiokddeviicay ((15), andlhdengueﬁaeer09V¢dslﬁdhblyababh§hef
pressing sal dntBPEbntant GIkpaaishe Bk OraUEPEeRLE! £ (L aclgpRCLE! 2o

in that said risin a Cco
capabl e of cBﬁ@&étKﬁQ wﬁnﬁ anl dnelisend surface (9§) bfouahd gnpport plate

(7); a slIdlagegsﬁteC%oh%XLtWG&%B hﬁ ﬁﬁﬁfg Eoei étaﬁ# ft?ﬂ%g y%face
or a rear surface of said support plat i ace S)“for
pi voti ng sa|GnuHBEFrtGBPlcF&#BPnQeHBﬁﬁeK 19ft§aiﬂcuEE§§ ﬁoélahplﬂénge of

sai d upper taébiéa)(mue hﬁdsald upper tooI cl anpi ng nenmber (11) in case of
rising said upper tool F é rel ati,vel mﬁ&h r§s§gcg to said suggort-plate
(7) to contact sai & USREaRFOSGPPLRE %9?? ARt hIMY; HOF oREPCERBLRE face of
sai d supportwoptrlptetc20TWV) dndcooperation with a lower tool (863).

14. An upper tool (9) for a press brake, said upper
tool (9) being detachable mounted between a support plate
(7) and an upper tool clamp member (11), said support plate
(7) being arranged on a lower part of a holder body (5) in
an upper tool holder (1) attached on an underside of an
upper table (3) of said press brake, said upper tool clamp
member (11) being pivotably mounted to said holder body (5)
and being constructed to be capéble of pressing sald upper
tool (9) against said support plate (7), characterized in
that said upper tool (9) comprising: |

) a contact surface (9F) which is capable of
contacting with a lower end surface (7E) of said support
plate (7);

a sliding surface (9V) which 1s capable of sliding
on a front surface or a rear surface of said support plate
(7);

' an inclined surface (9S) for pivoting said upper-tool
clamping member (11) to increase a clamp force of said
upper tool (9) due to said upper tool clamping member

(11) in case of rising said upper tool (9) relatively

with respect to said support plate (7) to contact said
contact surface (9F) with said lower end surface of Said

support plate (107); and
-
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60 a processed part for cooperating with said | ower tool (63* Qﬂs§%&9hfﬂ£ ﬁblmmd

brake to process a work; wherein, in a condition under whi ch

surface of said engaging groove (QG) provi ded in said upper tool mml"lﬂ
supported by an engagi ng projection (11Kgxsprovided in said upper

cl anmpi ng menber (11), a distance H between said | ower end surface of said
support plate (7) and said contact surface (9F) of said upper tool (9) can
be cal cul ated by a #oPFecesgedxprEtsfon: coeperating vkt said dlomeni beobf

di stance fro(8®) po?osact@nhréssfbpaké tHPSFosO9S é?'v?é‘iﬂt“g nmenber (11)
through an el astic neans,for re55|n8 ﬁld mepber %&ﬁ . a mean dlstance
from said pivot cen‘m?r?ﬁ?w&g 3. goRdifhen japder Whigh AP URREL PRETRGR -
cl anpi ng nenbers4id)epgesing gnbdvuppsG)tpm&viﬁﬁdfmnusﬁidEnpﬂbﬁwaﬁmt pl ate

ol i E’u;,pé‘rff%f 2% SEeB BP Eh SRSelP et BRee A LPUEL BRI ane:

and [err] : ¥nssaid \amee-mOEacHammi:mzrmemmenrfhbb)(%)diﬂﬁance,&h upper
tool for a pi&we @%fogﬁay +m@%fe§mrg sPPYLapl &) (7) of
an upper tooI hol der dito a lower |on an upper table

(3) and an BHirsald Ic%lllg@&)tn%% 0?1€L§F)&ﬁr%%ifbruﬁwlﬁp('tha@)saﬁmmg

tool (9) is édale®Taved bRnai P6lloRngUstpeesd fon: narrowed upward at an
upper portion thereof and with an engage groove (963 engaged wi th an engage

projection (11K) of said upper tool clanp nenber (11) and fornmed under said
inclined surface (995 (BakdP)NCAd nekd. stdhace (9S) being brought into
contact with an inclined surface of said upper tooI clanp nenber (11) when
sai d upper tool is clanped '

wherein A : a dimension of distance from a pivot

center of said upper tool clamping member (11) through an
elastic means for pressing said member (11);

B : a mean distance from said pivot center
through a pressing point at which said'upper tool clamping
member (11) presses said upper tool (9) against said
support plate (7); _

P : a pressing force by which said upper tool
(9) is pressed against said support plate (7):

K : an elastic coefficient of said elastic
means; and '

@ : a slant angle of said inclined surface
(9S).

15. An upper tool for a press brake, elastically clamped
between a support plate (7) of an upper tool holder body
(5) attached to a lower portion of an upper table (3) and
‘an upper tool clamp member (11), characterized in that said
upper tool (9) is formed with an inclined surface (9S)
narrowed upward at an upper portion thereof and with an
engage groove (9G) engaged with an engage projection (11K)
of said upper tool clamp member (11) and formed under said
inclined surface (9S), said inclined surface (9S) being
brought into contact with an inclined surface of said upper

tool clamp member (11) when said upper tool is clamped
_ R —
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61 between said upper tool holder body (5) and said upper t

(11) in such a way that clanmping force can be further incre

upper tool is engaged with a die (63). 16. An upper tool fo l I
brake of claim15, wherein an inclinatiqﬁﬁangle ([err]) of sa

-surface (9S) of said upper tool is about to 11 degrees froma verti cal
line of said ugper t ool ﬁer tool for a press brake of claim15,

wherein a | od@ W%ﬁpfﬁééd(QEE?roF°§bl o bdem gody ob?h ?@ﬁ)s%#ds%?ﬂeﬁpb%?ltool..

is formed atcaampsmémsarvenl)cahl ¥ubhoheway htat €Dahplig SE6F &6 ccdFe
brought into,co

act end urface f sald sup Iate
(78701 sai STHETREF 1Bahepasa Hhen Sard et terl i FereSt BrER L]
claim15, whétei i8a)short vertical surface (9SV) is formed between said
i nclined surface (9S) and said engage groove (9G to allow said upper tool
to be clanped by an ordinary upper tool holder apparatus. 19. An upper
tool for a pt@ss bAmkepperctabin fér anepress brakepef elaimciS (g@sgreinsaid

engage groovsn(ﬂﬁnﬁaehbﬂh%glén?bbns.@' S'QY‘@V‘PﬁE'liﬁQ&n auhpéééoné@i &fne

inward to urge sal d upper al nst sald support plate (7)
upper tool f®*l@ BPREE bPakelstabeutny 150 %eﬁi%gﬁeasdf§?'&n%ev?¥5%?%en sai d

| ower surfaceindEdfosasal dppeppesblpl ate (7) and an upper surface (9F) of
sai d upper tool (9) obtained when said upper surface of said engage groove

(9G of said upper tool is in contact with said engage projection (11K) of
sai d upper to®l clAnpuppebetobllforsadptessi beakasof otlaim:1$erwherein

a lower surface (9GL) of said engage groove (9G) of said
upper tool is formed at a position vertically higher than a
contact surface (9F) brought into contact with a lower end
surface (7E) of sald support plate (7TE) of said holder body
(5).

18. An upper tool for a pféss brake of claim 15, wherein
a short vertical surface (9SV) is formed between said
inclined surface (9S) and said engage groove (9G) to allow
said upper tool to be clamped by an ordinary upper tool
holder apparatus.

19. An upper tool for a press brake of_claim'ls, wherein .
an upper surface (9GF) of Said engage groove (9G) 1s
sliéhtly inclined downward from a horizontal line inward to
urge said upper too1 against said support plate (7).

20. An -upper tool for a press brake of claim 15, wherein
a distance H between salid lower surface (7E) of said
support plate (7) and an upper surface (9F) of said upper
tool (9) obtained when said upper surface of said engage
groove (9G) of said upper tool is in contact with said
engage projection (11K) of said upper tool clamp member
(11) is determined as follows:

= (B * P) / (A2 » K - tan 9)
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62 where A denotes a distance between a pivotal center of said upper toaol ﬂ

clanp nenber (11) and elastic neans for generating a cl anpi mgs $hestdles B \ d
upper tool clanp menber; B denotes an average di stance betwedg “ﬁﬁa
center of said upper tool clanp nenber %%?-a cl anping force
poi nt; P denotes said clanping force applted to said upper tool clanp

menber; K denotes an elastic coefficient of said elastic neans; and [err]

denotes the inclination angle of the inclined surface (9S) of said upper

tool from sgj rgi | he Qol_ r f
cl aim 15, mﬁ?’el?eeﬁv% ésa(lf%k?#\% iane‘giﬂsstuar?(g%e e&ofa ajivg)rtuaglpge ooljlj. O?é;esr%j‘r%ened
by attachi ngIRP&RrEpokt alamm memben utfh anthalagt iz meanm figitper tool for a

press. brake gl gt fid% Ay SPiKkd N6 1416 G SdoAS\e g2l 4 upPer

tool is hardened by coating a hard nmetal on said surface thereof. 23. An

upper tool HRABRAT afp42RYEeS AN ATARALS HHalangybeiwann & igh Rigipdal ool

f) 285) ( tz)gt7 ;Aeecﬁmxuf}pprsap?luwmqu%ﬁfw ettt <thch|'31 tquzo ;ﬂr@lﬂfd}%éﬂer
ody 7) a ed fo a lpwer portion o upper ta

Dovt sl ubpcPR bt ok P dang ey seth bR S’ st iad

cl anpi ng fors=ideanspet | tgolrechamy dishberh& atdroteredin ielddidic sai d pi vot al

upper tool c (2d1), 4§ ] . | ectl (211P)
engaged wit hé%%%{%?évﬁt%%%ég%%%% %Qoamgﬂfdn%o%e?uéggé;r t ool
(205); and iirchination appbe edothéolnkkinghauniacd UIHeroft@Eakd ses cl anp. |

operating MggiiSek 24531 f PFom € &iyg{.%é@y?&ﬁ@. a clanp position A at which-

said clanping fTorce can be applied to said upper tool clanp nenber (211)
fromsaid clanping force generating nmeans (213) to clanp said upper tool

tightly, an amclamin p@spér Otodd o Ghr 668 brdidmBNEklaim 15,
wherein said inclined surface (9S) of said upper tool is
hardened by attaching a hard metal on said surface
thereof

22. An upper tool for a press brake of claim 15,
wherein said inclined surface (9S) of said upper tool is
hardened by coating a hard metal on said surface thereof.

23. An upper tool holder apparatus for a press brake, for
'clamping an upper tool (205) between an upper tool support
portion (209) of an upper tool holder body (207) attached
to a lower portion of an upper table (203) and a pivotal
upper tool clamp member (211) by a clamping force generated
by clamping force generating means (213), characterized:
in that said pivotal upper tool clamp member(211) is
formed with an engage projection (211P) engaged with a drop
prevention groove (205G) formed in said upper tool (205);
and
in that said upper tool holder apparatus further
comprises clamp bperating means (215) for selectively moved
to a clamp position A at which said clamping force can be
applied to said upper tooi clamp member,(211) from said
clamping force generating means (213) to clamp said upper
tool tightly, an unclamp position B at which said clamping

* [ L n s *




63 force can be reduced to allow said upper tool to be adj ustghd ot hi.fm
hori zontal ly, and an exchange position C at which said upper Replaceq !
menber (211) can be noved way from said upper tool to aIIOM/skW '
to be exchanged vertically with another gne. 24. An upper too @W/’fﬁ’!

apparatus for a press brake of_clain123,&%herein said clanp operating nea
(215) conprises: a pusher nenber (259P) for pushing said clanping force
gener ati ng e (@QI8)be ar eumsedhtteo sdilbwe Isaipl nppfear dmodf teaibe cl anpi ng
force gener g4 ; ' I I '
force cont rgafd'jrrrié;\gansj (gﬁﬁ%gﬁeﬁlé:oxﬁs&aﬁg’ 'o%\él%taﬁ%%%cg\?g%% ?Sﬁétir o} Eix{;gi y
brought i nt @tcovhih sdid upper dpolatcddann aenberd (21dhe came PleemqvEZDP) t o
control sai gudy PN %4 fepp'ﬁ'@dil TIPS Al ARIDIE r Aol 4N YAt | Ng
means (213) fg}said upperqﬁbo . 25. An ué%ér toé] hol gr apparatus for a

press brake fchangef ¥eryhsabls (it anuhan @€ upper tool clanp menber
urgi ng neans (217) for urging said upper tool clanp nenber (211) slightly

in clanmp dirgction when said clanp, operating neans (215) is.nmoved tp said

exchange poée i o' UBRET %P%r}bqrripq |2RPATFIS, i & BF &S5 bé'a\é‘reeé‘fbr ake

of cl ai m 25,chdiar 43), svherefpesaidadlanprgperatiarg wegnsy (HA&H)s (217) is at

| east one C%J ﬁy¥%é%%disposed bet ween sai d upper tool clanp nenber (211)
0 0

and said upper to | der body (207). 27. An upper tool hol der apparatus
for a press brake gfusher membemhe3&8R) Lo piishipieghgaish ed agwpins|fonces
attached to Saidl-0P6{ tlﬁéHl-, ey 3 )ed %@?r G5 120 PoddeX ik 1 O

sai d operat ig;é;]ﬂ | ever g;nd t §l)re(\z?(? e&é‘ggegcffvslﬁ]&;ai dupyoea?wt ool clanp nenber
(211), sai d St &GLlamping Jeoure generating means (213); o

an operation lever (265); and

a clamping force control means (263) attached to said
operation lever, controllably brought into cdntact with and
separated from said pusher member (259P) to control said
clamping force applied from said clamping force generating
means (213) to said upper tool.

25. An upper tool holdér apparatus for a press brake of
claim 23, which further comprises upper tool clamp member
urging means (217) for urging said upper tool clamp member
(211) slightly in clamp direction when said clamp operating
means (215) is moved to said exchange position C.

26. An upper tool holder apparatus for a press brake of
claim 25, wherein said upper tool clamp member urging means
(217) is at least one coil spring disposed between said
upper tool blamp member (211) and said upper tool holder
body (207).

27. An upper tool holdef apparatﬁs for a press brake of
claim 24, wherein said clamping force control means
attached to said operation lever (265) 1s a pusher screw
(263) fixed to saild operation lever and thread-engaged with
said upper tool clamp member (211), said pusher screw being
'shifted relative to said upper tool clamp member (211) when

(L




shifted relative to said upper tool clanp member (211) wheny, Bsmguﬁsgghaji

by said operation | ever. 28. An upper tool hol der apparatus.
brake of claim 23, which further conprises clanp rel ease hol m‘sﬂm m ﬂL
(219) for holding said upper tool clanp nmber (211) in a cl

rel eased state, to forman upper tool exchange space between said upper
tool clanp menber (211) and said upper tool support portion (209), under
condi tion t Ketadgdd byl saddopeexeitignndener(.215) is at sai d exchange

position C. 29. An upper tool holder apparatus for a press brake of claim

28, wherein said clanp rel ease_hol ding neans (219) conprises: an engage
recess (27988 or Afd UPR eFait@odp forl deso BPRRA Y Use AREY 2( RIEFS braks Bfunger

(218) attacl&adﬂno 239 @hh@}ﬂ%rttftmy- cdaprisesasliat b@e@@ﬁéﬁeﬁbhtqi‘ﬂlgt h sa:c d
engage recess, I. 00 ot e rom
sa?dgupper psan sﬁgﬂgﬁ qﬁﬁpﬁp&ﬁiP§b§fi%n§ppﬁﬁ %ﬁﬁg i a8pP H%Pé g&gmﬁgtus

for a pressibrakelalmping foée whilelaskdr stategonpr foen tnoupparp topdr at i on
Suer StoPPLAINTRARS ShRLh) petedtORRIAT. AT HBYS] cThRRPnaRERE! (H1)eve"

(265) at sal anp p03|t|on Sai-d-exchange pos
respecti vel pnd3saidAmpperetoodoisuppiogdr papFdoat dQOBdr. anpeessondéltéoaf

clai m 30, whgpe r&(ag. e 10mpotebealcii SRRl (015)CUS! %! QA" GxEREREH( 27

conprises: a p|n to a SI e surface of ormed in
a nounting pergi&icm a st opper nmenber (271) plvotally supported by said
pin so as to be prOJected or retracted froma surface of said nounting
plate; and 29. An upper tool holder apparatus for a press brake of
claim 28, wherein said clamp release holding means (219)
comprises: . _

an engage recess (279) formed in said upper tool clamp
member (211); and

a plunger (218) attached to said holder body (207) so
as to be engageable with said engage recess, when said
upper tool clamp member (211) is pivoted away from said

upper tool support portion (209).

30. An upper tool holder apparatus for a press brake of
claim 24, which further comprises two clamp operation lever
stopping means'(271) for stopping said moved clamp
operation lever (265) at said unclamp position B and said
exchange position C, respectively. |

31. An upper toocl holder apparatus for'a press brake of
claim 30, wherein each of said clamp operation lever
stopping means (271) comprises:

a pin (275) attached to a side surface of a slot (273)

- formed in a mounting plate (225); |

a stopper member (271) pivotally supported by said pin
so as to be projected or retracted from a surface of said
mounting plate; and

a plunger (277) attached to said mounting plate to
hold said stopper at said projected or retracted position,

) 0 O T



a plunger (277) attached to said nounting plate to hold salmha BNmRehme
said projected or retracted position, 65 respectively. 32.

hol der apparatus of claim23, which further conprises; a medg

.attached above said engage projection (2k1P) formed in said up

clanp menber (211) so as to be engaged with said drop preventlon groove
(205G forned in said upper tool (205); and a coil -spring (249) for urging
sai d wedge pesPectiveld.rection that said cl anped upper tool can be urged
in clanping direction. 33. An upper tool hol der apparatus for a press

brake, for c¢lanping an upper tool. (305) between an upper tool gmgrt
portion (313¢-of A% URBSET GoSd WQQQ&gra@@éiaﬁﬁﬁleaFiﬁéﬂea3tOWQ c

portion of garthes comprd se3q3) and an upper tool clanp nmenber (309) by a
fastfnlnglnenFer (32é@ﬁ aract F%ﬁl Egﬁtggpae BBéchgggggr (32?) for
elastically clanf 1§ﬁﬁbr u uppor
porélon (313ro?n@fd@md(mnn§n &mGMedlampsaﬁﬂbappeﬁoabolsclamprpgmbérbezmein
sai d upper c r n [ s n
upper tool E%ﬁ&grsgngggggﬁg % SF a %egg%§ra€ga bggpagﬁgggﬁ%wﬁé é@éov

upper t ool dﬂﬁﬁﬁ)nﬁmb‘med( dmosaiid fupperd twotlth (205)nckhded surface (309F)

w dened downwar d gaty %ge%fgpqrzwsqnfto*}eh%g&?gngaeaoueh‘ge' BiQceonhagt with

an inclined surface an upper. t oo when_ sSaid upper tool is
cl anped betﬂé€ﬁ°§é9@ sedd cda@ped: upperi §aod3¢can heduzsged dpper t ool

clanp nenbeelaa®ling @fygatf@ﬁway that said clanping force can be further
I ncreased when said upper tool is engaged with a die (63). 35. An upper

t ool hol der apparatus for a press brake of
33. An upper tool holder apparatus for a press brake, for

clamping an upper tool (305) between an upper tool support
portion (313) of an upper tool holder body (301) attached
to a lower portion of an upper table (303) and an upper
tool clamp member (309) by a fastening member (327), .
characterized in that an elastic member (329) for
elastically clamping said upber tool between said upper
tool support portion (313) and said upper tool clamp member
(309) is interposed between said upper tool clamp member
(309) and said fastening member (327).

34. An upper tool holder apparatus for a press brake of
claim 33, wherein said upper tool clamp member (309) is
formed with an inclined surface (309F) widened downward at
an upper portion thereof and brought into contact with an
inclined surface (305F) of an upper tool (305) when said
upper tool is clamped between said upper tool support
portion (313) and said upper tool clamp member (309) in
such a way that said clamping force can be further
increased when said upper tool is engaged with a die (63).

35. An upper tool holder apparatus for a press brake of
claim 33, wherein said fastening member (327) is composed
of a threaded portion (327S) thread-engaged with said upper

tool holder body (313) and a cylindrical body portion
_ I
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claim 33, wherein said fastening nenber (327) is conposed Oﬁh@smgﬂﬁgﬁaﬂgglmmd.;ﬂ
portion (327S) thread-engaged with said upper tool holder bo
cylindrical body portion 66 (327B) for determining a consm H | :
di sposi ng said upper tool clanp nenber (309) and said elastic .

'36. An upper tool holder apparatus for a press brake of claim 33, wherein

sai d upper tool clanp nenber (309) is forned with an engage projection
(309P) engaded7sit foxn dev@agd ndheode coasthhtf epaed forsdidpuppfe kadld

(305). 37. per. toal, hol der.app s_fqr _a.press Kk cl aim 33,
wherein rigﬁ?pgﬁd%Pg 9&%&? &ﬁ@&?r(gééé; Spasﬁﬁaﬁuﬁggfgigoﬁe@FSEp menber =
(309) are cH&2Badred to facilitate insertion of said upper tool between said
upper- tool support portion (313) and said upper tool clanp nmenber (309).

.38. A nethod of clanping an upper tool (305) between an upper tool hol der
body (307) &6tach8dup@edn togdeholgisreapBagptys fopraspresakbrake af upper

'&EQ|hC|a”p E&Eﬁﬁ:ﬁ@%o%heQéi?ﬂs?hﬂfhb§e9|%HPhn?lﬁﬁbCﬁeﬁEan(Qgg§§&? nehber
ich conprises e steps of: fasteni,ng.a fasteni.ng nenber or urging
o 0 umoer” EBEmed 3t 3t heasso prodPREIoN {HOBR)  RBERREH BLEhAeR (306D)
toward sai dengage Erolovieol(@OsFodyradd/ int eaddt apperedoalp(8osously

determ ned constant space between said upper tool hol der body and said

upper tool clanp nmenber; inserting said upper tool (305) forned with an
i nclined suBfface Ap30Ppper ool helderdapparatad fpace bpressbbraelei nfsuch a

way that th Elaat 0Qh NGl ur.f ac 0 g u kRt QeC ct
with said c?&%gEhgﬁﬁeﬁhfﬁ%ﬁPhggggﬁr g@eQFgSQEg?eaﬁgggg @8bst! 8 93&%
' upper tool clamp member (309) are chamfered to facilitate
insertion of said upper tool between sald upper tool
support portion (313) and said upper tool clamp member

(309).

38. A method of clamping an upper tool (305) between an
upper tool holder body (307) attached to an upper table
(303) of a press brake and an upper tool clamp member (309)
by an elastic clamping force of an elastic member, which
comprises the steps of: '

fastening a fastening member (327) for urging said
upper tool clamp member (309) formed with an inclined
surface (309F) toward said upper tool holder body (307) to
determined a previously determined constant space between
sald upper tool holder body and said upper tool clamp
member; '

inserting said upper tool (305) formed with an
inclined bufface (305F) into the predetermined space from
below in such a way that the upper tool inclined surface
(305F) is brought into contact with said clamp member
inclined surface (309F); and _

engaging said upper tool (305) with a die (337) by
moving any one'of sald upper tool and die to move said
upper tool upward relative to said upper tool holder body
(307) and thereby to compress an elastic member (329)
interposed between said fastening member (327) and said

(T




engagi ng said upper tool (305 with a die (337) by noving ;igiiigiﬁk?ﬁﬁfr“‘“‘

upper tool and die to nove said upper tool upward relative tiis akdﬁupaﬁkeh“n
t ool hol der body (307) and thereby to conpress an elastic ne
i nt erposed between said fastening WEMMH6%327) and said . 6 l ”

cl anp nmenber (309) always at a constant conpression rate due to a-we
effect between said two inclined surfaces of said upper tool and said upper
tool clanp NPREST togHercdiamps emberpdB308dolalFayshatc BagpastBatween sai d

upper tool hejupied2aGh gx%% R 32120 WeRR' &'rPRle tChRTReBRTRE1d( 34D al ways
by a constant clanping force. TH'S gHEET HAS BEEN REPLACED
inclined surfaces of said upper tool and said upper tool '
clamp member, whereby said upper tool can be clamped
between said upper tool holder body (307) and said upper
tool clamp member (309) always by a constant clamping

force.

THIS SHEET HAS BEEN
REPLACED
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