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A‘settbd of and an apparatus for neasuring and controlling
t he -hei ght position of the ram of a high-speed punch press
5 The present invention relates to a nethod of measuri ng
and controlling the height position of the ram of a hi gh-speed punch
press having a | ower tool and an upper tool which is novable relative
to the | ower tool, and i s npunted to the ram for a cuttlnq gpunching
bend- 10 ing and/or enmb&s RRLA0 AL FF% SRPRT Sy HS ria
whi ch ram noves in oper @tnlob@dﬂtrﬁmwmeph@i@h&eposnmmelf ahleot t om dead
centre position and a t%p de cent e positiron. The 1nvention further
relates to an apparatus————5ﬁgﬁLgﬂéé¥+§lﬁ%L§ﬁ$5i¥£Eﬁ3§; wher eby the punch
press in- 15 cludes an adjusting device for a changing of the height

positiongof the ram duri "I‘?x% A0 n vt Rn qie‘i%tt'e'?sg t@ea kneth\é

controlled by a control ratus. operatlons

at the web- SIRAFAH ingyand %fé?qldllrb& d-hee g add H‘Wlﬂi}lﬂih Orf-r Faghen t he
ramruns 20 of i aigfhtdisea gurth tﬂ&stg)tﬁaafm:ﬂ;e%d 67 etdza‘l Iatrfd oy e-

ment. Deci sive regar e workin e raw ardi ng
wear of par t%R{ET %ﬂé’qt dg'fjscq’ rﬁgé‘f%a&@'q g ve ranoﬁ:}’t%eloé“fﬁ]? ogUnch press
i s accordi ngdnd genaicairi ted rteo the sﬂam,e fegar diutg it posidhiong,ofbdrie- ram

when it |s lﬂqg (2)(%1 }:oaﬂ: eeqnﬂ q_n%q)fare e(g stl-ﬁ e{%ﬁtrtawnn&g?e? centre,

and deV|at|ons he ran1 I on | t om dead
centre | ead tila wirich yas rmmaxrkypmon ofjdihieatiuneh @uass be-

speci fi cal | yyderdi HhscResd &éﬂlﬂ?*bentré)r;?&sieciorﬁ dhd by tﬁ?f%%d)fcéﬁﬁre 600
strokes-per mnute 30 due to a chan% %%of t he speed rotation, which

lead to RAAEHN 4 i e H it & t’??elad'&ﬁ (5D R ARAAF 4 i n
the bott om Ot&ﬁd m&ﬂﬁsﬁ@l tH:‘usr tntamm £ wifditdbedHatguiith predgmnibe

produceg | nf punc resses ar.e .e pped
b th todps WA sty B Aev R B 'S Sidheing ) Ui pred
I ncreasi ng $nmaixﬁn(qf the ram during operation, which adjusting de-

vice is controlled by a control apparatus.

9 = =15

The working operations at the web-shaped raw
material are performed in punch presses when the ram runs

20 through the area of the bottom dead centre of its move-
ment. Decisive regarding the working of the raw material,
regarding wear of parts of the tools, regarding loading

"of the entire punch press is accordingly generally the
state regarding the position of the ram when it is lo-

25 cated in the mentioned area of the bottom dead centre,
and deviations of the ram from its design position in the
bottom dead centre lead to a variety of drawbacks. Such
deviations occur specifically in high-speed punch
presses, e.g. by speeds of over 600 strokes per minute

30 due to a changing of the speed of rotation, which lead to
dynamic influences relative to the position of the ram in
the bottom dead centre and, furthermore, such deviations
can be produced by thermal influences. In punch presses
which are equipbed with tools without any fixed stops, it

35° 1is generally known that with an increasing speed of op-
eration and also an increasing temperature, the penetra-
tion depth of the upper tool in the corresponding lower
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erlati on and al so an I ncreasi ng tenperature, the penetra- tion depth of
the upper tool in the corresponding |lo

2 tool- increases |ikew se, which | eads on the one hand to I ncreased
wear of the tools, and on the other hand to a |l oss with regard to
precision in the case of bending and enbossing operations. 5

I'f the prodyction requires an extrenely hi preC|S|on the tools are
of ten equi ppEPIlRITTHSASSS ddiewise, wic %@ﬁéjs Pe eal%‘terré’@tndstt@ps
general |y haverdasddinear of tihen toolenf @ik oh giheetheal hanesad szSi tion

nder all Cir nstanc that is . e. er of str .Lemer 10
'ltJure, etc. sgl[ I‘i"é'rl‘E C{ ﬁ:é’ Sgs:%s&r?gb ES‘GT &A% Ofolf)eﬁéjilﬁ}gg}) under
al | conditl@mqumMEng$EMQ¢xmn$Jlxed in its bottom dead centre. This
means thgt due to the pr@Sype Pr%ﬁh%tfl%c?‘c%gﬁ&%%”%n%x%@%m%‘l%;eglﬁ%m ment

stops when the ramis ini om dead centre position, nch 15
press is st REESESION, dhdedoolss 3&a iofdiap amvdpnask widh fixeds aibdltl“t s | oner

dead centren@?dt tts Isal rIQfé?s\éd @ﬁl%thm@mn dtlops gén%x%tllryesﬁave?% Iﬂlﬁﬁ:‘-‘byt at t
i ncreasing rata |ona ee e ssure es ,aresent, i n the abutnen
stops can fz’pﬂ: rﬂlvfé\/éw%ﬁﬁ LiT?éi?dg "tsrjré'p’ﬂ?od’ﬁ’t dem, ale 20
static stat Q:lr-ﬂ‘lmmS)l’ admt Ssaener.dimuyber edfdetdokes, tatgbdrsenal .

i nfl uenges orc C e r P | RUNGHI peration
proper gﬁd q{ws "are cq\tljwyt e%t}%%eﬂ;%qrtﬂ( t%?ﬁé}oastltlon of}e e %"{]%Sgr der to
count er act e nhEimeshahdsx fall zondididnss urgdhangsdabduhgast ifdmeddre been

made to ”eats.nhsebotto&t{‘%iéﬁcftc@i&erebet'l‘&ﬁ@ rid¥h & iRt td?:@ RN EH Aer tool,

or between e ram and the work tabl e, respectively, t he | ower dead

centre posi tSWie dioudes praset & ddeudiixed ahi’é'é‘@!lto w e val ues
obt ai ned, theanhG.Lsgntn ricr.ss boktdn @i dd’tﬁ:rfeﬁlfﬁoé‘iﬂz\&ont tife @irich obvi ous

Lo 0 e SIS S SRS e MIEL SRSV BRI g bt
is in its lower dead centre position already only when it :
is at rest. Specifically at increasing rotational speed
the pressure forces present in the abutment stops can
rise to an amount several times of the amount in the

20 static state. The punch press is accordingly loaded by
additional influences of forces which do not. take part at
the punching operation proper and thus are quite undesir-
able.

In order to counteract the mentioned diffi-

25 culties, several suggestions have been made to measure
the distance between the upper tool and the lower tool,
or between the ram and the work table, respectively, at
the lower dead centre position of the ram and to adjust,

- based on the measured values obtained, the height posi-

30 tion of the ram. Now, it is quite obvious that with the
known measuring devices, when operating with fixed abut-.
ment stops, deviations in the bottom dead centre position
cannot be measured because it is the fixed abutment stops
which forcibly'éet or determine, respectively, the .bottom -

35 dead centre position. i

Here the invention intends to provide a rem-
edy. The invention, such as is characterized in the
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cannot' be neasured because it is the fixed abutnent stops whi ch
forcibly set or determ ne, respectively,zsthe bottom 35 dead centre

posi tion. Here the invention intends to provide a rem

edy. The invention, such as is characterized in the

3 clainms, solves the object to provide a nethod and an ap- par at us
by nmeans of l.ch the OSI&F%P %f t he.ram can be tﬁ% sured in_its bottom

dead cent r e S8 off CAiVERo Jecty ton PreNd g fe PG &84 % 8Pscan t he
posi ti on of palratus byameamsi b whiichmtieagosdition pdsitheomamFaanhdenore, a

method and g..3pRaAlYS ;3RAAkLthexs hAun 2e6eedl RYIR M Ghtnourl Bkt1ally 2
design position of the ramin the bottomor the top dead centre
position i sbsdng apgolmdedar neceisgary tepscani ¢heoboshiéiponed phess the

act ;Jal POSI triaghn i|91f ithe blathha@gia@l chathat b-%?ﬁq{iﬁhqp Eﬁ%@he@rﬁg&:@e BOsi ti on
conti nu- S nmeasured and, conpar e corresponding design

posi ti on an93&5° F&QtaPh@pﬁéféﬁPspégﬁﬁﬂoﬁgoﬁhPWQ PEFOFAHNY t@a¥gl a
deviapion_oﬁnatﬁe&ngchiwesaﬁhupbsﬂgibhiOﬁ fthemram ihﬂ&hQObbexp@ndkgg desi gn
position I n_suc nner t 1§ ;agal.n, attal ng I | esi gn
position in er% g%@??&ﬁ%&%& %gﬁfk%ggpégt%ég’ ?%geggefgﬁgié&p§§ition

The advant agepergdilead ofy thiee pumebnpressatbe actsespastitdony offo the seen in
that theyposighi QB @l I?)%trt%g?l or t¥p ﬁléalaa%gﬁlﬁég%g)sﬁgﬁo g é:gﬂ%‘i%ﬁ and

thermal 1 nfluences 20 can so be neasured at t p ] centre position
of t he OAHLYH MERAGETeds 206k coPPames Maithobhge §@TESFPORIIHS designtj on

Via the dynpysitiilon eaded aliguges the hlagheppdeddion oFerhes r@siiki on, it
is possible to co&rect t he hei ght. po- 3Lt|on %%aére ranLtakE%% t he
various acc&@&Eatfods I67 1Ak 085 OF FmtEFRET IR A POSHEGEs TAP™ he
crank dri ve)thanaoryesponpiyign gleatiiganpiosd tiont He iswobr sethapnes dharti nus si gn
(when , rj tqp d . st ). ool ) i u manner
t hat itl?eggﬁﬁﬁg%g%éggﬁkqgglgﬁfvgég%ﬁgﬁg%%b%%%lhh %€§5§H€§hg%é%€§§ition
wi t hi n sai d botoms apgcfrops irespestively, dead centre position.

The advantages gained by the invention are
substantially to be seen in that the position of the ram
which has changed due to dynamic and thermal influences.

.20 can also be measured at the top dead centre position of
the ram in order to correct the bottom dead centre posi-
tion. Via the dynamically caused changes of the top dead
centre position, it is possible to correct the height po-
sition of the ram taking the various accelerations of the -

25 ram (ratio of rods or linkages at the crank drive) and by
paying attention to the inversed plus or minus sign (when
measuring at the top dead centre position!) in such a
manner that it remains constant relative to the lower
dead centre position within said limits such as is the’

30 case with a measuring and controlling, respectively, .at
the lower dead centre position without any fixed abutment
stops in the tool. The changes of the position of the ram
occurring after an extended period of time due to thermal
influences have similar effects when punching.with fixed

35 abutment stops as the-dynamically caused changes. These
changes can be controlled and corrected directly, inde-.
pendent of. their being measured in the top or the bottom

i AU
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30: case with a neasuring and controlling, respectively, at t he | ower

dead centre position w thout any fixed aput nent stops in the tool. The
changes of the position of the ram occurring after an extended period
of tinme due to thernal i nfl uences have simlar effects when punching
with fixed 35 abutnment stops as the dynam cally caused changes. These
fEZP?eEe?ﬁgcﬁgﬁgontrolIed 2@%6%Prre ted g#%%%wlon Eﬂere accor%gnFQF of

4 dead dentthe Byssidans tof Hohendasuard itdre tahﬂjualamrldmm@l yf theis the

possibility A= TRASY (ge é{éqraetﬁt %alofp%e[ ﬁq{}’ﬁq{) pr¥ osn S\ﬁnere | trl(YS% foperat i on

of the punch press’s pendi ng from
the appli catthet, logatien ﬂnmre dttc depansjng Hrardhepepplicatdom,t s.

The invegti Cﬁhé""ﬂdolbe ee%ol @Jﬂ%é"%@ RRf e rec1sl?easx"e‘luC1'%sdr awi ngs

illustrating nerely one _enbodi nen ure 1 illustrates
schematically a top P@ewmaﬁn§lﬁﬁnﬁﬁl&r@@se%P@ﬁl&eéoHFFSFné§$F€e and an

ad- 10 j ust ivagede\Wrc RifawWind UStivag rdid feingtle 9o Prld @mbeldimeat. ram and
Figure 2 illustrates a sgction alo? t he e Iige LL-Ll 9f figure 1.

In the schematic ill ust oot &f f' 3&F$rf,ef55° ﬁgaﬁﬁﬁgﬁ Brgs °Ps
identified geresy afl a lpurdie prefser eviddh a2 canineylaldevideuaniceram@el- the ram 2

is illuggraty E’Y‘chbiéxﬁ.ce £ @gﬂétﬁ H‘ﬂ'{ee%e\ﬁ.r?%tp' W RIS ogrlett 1 rods 16

which in urn-are r|V|n onnec I'Tust rat crank-
shaft, eccertafl,c a¥¢hft or other correspondi ng drive. 20 Quite obviously,

these mentioned StrUCtU@Qbu&%”beril&h%trate%oab%e%QﬁghdﬁngﬂgOQhé as one
exanpl e of the drive for ram 2. An upper tool part

3 is mount ed ¥ tHe TRt 2 lgurQM%'ch upper tool part 3 co-operates with a
| ower tool 25 part 4, ﬁ@rthnsb&h@maﬂﬂd1uihuﬂﬁmmm;oplafeflgure 1,

The he' qgt %S' &au%%hOfprte s rl%ml%en%:lafgelas generally by the reference
numeral 1. Furthermore, the ram 2 is illustrated which is
pivotally mounted via pivot pins 14 to rods 16 whidh in
turn are drivingly connected to a not illustrated crank-
shaft, eccentric shaft or other corresponding drive.

20 Quite obviously, these mentioned structural members are
to be considered only as one example of the drive for the
ram 2.

An upper tool part 3 is mounted to the ram 2,

which upper tool part 3 co-operates with a lower tool -
25 part 4, for instance with a cutting plate.

The height position of the ram 2 is adjust-
able during operation of the high-speed punch press, to
which end a schematically illustrated adjusting motor 9.

- is present which acts via an arrangement of a transmis-
30 sion geariﬁg 10 onto the ram 2. The transmitter of the
ram height adjusting is illustrated with reference nu-
meral 11. The cutting tools 8 are set into the upper tool
part 3. These mentioned structural members are known as
such, but are, however, to be considered as an example
35 only, because a large variety of designs for adjusting
the height position of the ram 2 are known to the person
skilled in the art.
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abi e during operation of the high-speed punch press, to whi ch end a

schematically illustrated adjusting notoy 9 I's present which acts via
an arrangenent of a transm s- 30 sion gearing 10 onto the ram 2. The

transmtter of the ram hei ght adjusting is illustrated with reference
nu- meral 11. The cutting tools 8 are set into the upper tool part

3. These nentioned stru turah ng E own.as, gucg. butfare,
however, to be consi der &c8§ AR% 8W%P8 sehspAic L ingkratigp 8% variety of
desi gns for fadjurst ilng fixed ladutmiegitt qhmgs|5n15N:amweamammaedadm k@ t o

t he person d
5 uppe?.kﬁooq yanl}é:tto ?ﬁ]ltéftshc ren%t’ﬁegl Pé:t |s§r?ps 6 A1”| gure 1,

fixed abut B Hopsem HAUNE Zir exeyEFrandede in th@pé@ﬁ"etrocilooéart 3.
Further §i X%}iﬁbUtIffeﬂﬁ,\s?ct MRreBy BR notedPBhaRCthsiee il adli ofr g sar r anged

in the | ower tool part It nust hereb be ote hat hIS illystration is
to be consi d:\?rg’ ¢ sonstdersthias an $X q\)’ %@ one,fixscht stop
i s needed orbuthedt iStop i &médemrot:ﬁone o5 e fﬂmalﬂoyolu;yaa{ﬂsy in the

pose bl ot 0 SHGCHEATEI Yo A, i0% e, dd eButie Fordpd o erendied or o
nul tiple preson d;@:l&s raslpecszms:dale;xaim, att |1£§a9115@n®OSSlbﬂ.|exé:d> abut nent
stop is BVG%%% '{ﬁa&' %f‘"@ﬂﬁ:‘e’&g athfment rrstécl gﬁ ngsls%f Jppre sinple

tool s by means o a cutting 1S abut nent stops
may be necedw E-Pé-@r\Press tools, it lSARQﬁf—’%ﬂ&pé@%@Eerleﬁsltsoﬂegl dly

connect ed t(flxed talmtﬁr@ﬂtZ stBY 99 edeshanediomesihgle d@‘iﬂ@.@@d sta-such a

manner t hat | udes, ci se_di.st long its ongi t ydi na
ot ent | SEAB IR o I n R i 30 Pynderes 58 i gnly
alternati ng aNanitt-iSoutils Ralde ,amcarfxed abuteming sﬂm@srmi%@pm@cmn%er 7

can ther é% gneti sed itself in this manner or may conprise a
n

correspondl alternatingly poled netal band.
A rod-shaped member 7 is rigidly connected to

the ram 2. This rod-shaped member 7 is designed in such a
manner that it includes, in precise distances along its
longitudinal extent, distributively arranged alternating
20 magnet poles, i.e. alternating North-South-Pole arrange-
ments. The rod-shaped member 7 can thereby be magnetised
itself in this manner or may comprise a correspondingly
alternatingly poled metal band.
_ The member 7, which moves upwards and down-
25 wards together with the ram 2, projects through a sta-
tionary mounted detector head 12 which includes at least
one coil. It is accordingly obvious that when a relative
movement takes place between the rod-shaped member 7 and
the detector head 12, an alternating current is induced
30 - in its at least one coil, which is now fed as a signal to
a programmable electronic control unit 13, which at the
output is connected to the positioning motor 9 of the po-
sitioning transducer 11. The described arrangement of
rod-shaped member 7, detector head 12 and control unit
35 13, as such generally is known and corresponding appara-
tuses are available on the market such that a detailed.
description thereof is not needed.
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The menber 7, which noves upwards and down- 25 wards together with the ram

2, projects through a sta- tionary npunted detector head 12 which
i ncl udes at | east one coil. It is accordingly obvious that when a
relative novenent takes place between the rod-shaped nenber 7 and

the detector head 12, an alternating current is induced 30 in its at |east
one coil, which is nowfed S aS| ble electronic
control unit 13, which a6 ttﬁlg %&%pﬁf“?”?%?ﬁﬁ g‘ tr(S’%t 2‘ tioning

not or 9 of mtmh:e:r 7, wisidh cram g tscarisd umemeldl . rullleer ,d escy |ﬂim1| cmftremgerrent

of rod- M0LTa e 1AL é‘eﬂ{j 131?:1&“%&23%‘%&% WE Lo ¢ o]u%] as
such general |s nown and correspondi ng ‘appar a- tuses are avall abl e
on the mar kétecﬁ}dﬁ-qgneﬁpaé:%étfalql’@j punchigraqgt ieh o éiﬁeqlsfllﬁﬁllriéeded
6 5 1llustﬂdtéd1§rprﬁiﬁﬁte enbatiyeioddad Ad-giaretolumdrergper 7,
whi ch can als e terrred r and the det tor head 12 are | ocated
at an inner d:g"‘ ; post ’ﬁbl‘ﬁ”f%d"%% Ve SKimchr $r ess,

such as spediHd csiiﬂuctd:‘ra]l Imentbataed?,i ¥ igne do&:aﬂdwsamla)s]&)datlaargui de

colum 15 f A t osition t ur|n
the struct ur}éﬂ‘})r?e%%%e 61e‘f“‘a%ffstatr e oca czed £40h tI ocact q'b fe ok q:é}/l ngd?]f'{e
smal | est di sty r drawarewerithe ajfaltllrablte)cﬂpace farharaamftinovienmsks t he

avai | abl;g spacg,dtor cl(?ﬂiﬂéd‘lg tools 10 is not occupied. The
nmeasuring vgl ues proo uced I n the detectaor head 12 are fed as signal

values via the line 17 ilR€omeRSuUring Fxluss wrodursddinciihies dsttest@dneral 1y
rnomlgesigme,ﬁ\dlz ard (rjféﬁllafdl gl@lamptv@lue/salm ﬁr@d ]Ilhﬁ-‘{]e.ll'p irrul"cs)ugre the

I ne ar canmpar. 1 t he .set al ues e on the,result
Lhi's compar (I AT AT rof "THIGE 25 (¥bds SRR KPOW RS s 4 o vi a
the line 18 i thne:kad;hestactglamt\callﬁas fedinthesretd itharcifiyit dclidhel jposi ti on

transni tier {-pr,.adj é};{}@gd wi tH & ﬂ\{ \Rﬂsdéé O fed tn AR Zredbit

For the operatlon o) e punc press,
of this comparing, the control un1t 13 feeds adjusting

control signals via the line 18 to the adjusting motor 9
and via line 19 to the position transmitter for adjusting
the height position of the ram 2.

20 For the operation of the punch press, it is
now possible to initially set a design position of the
ram, e.g. bottom dead centre position if e.g. no fixed
abutment stops are present and the corresponding value
detected by the detector head 12 at the rod-shaped member

25 7 be stored in the control unit 13. Thereafter, the ac-
tual value of the corresponding position of the ram 2 is
sensed when the punch press is in operation and compared
to the design value, and in case of the actual value de-
viating from the design value a corresponding correction

30 of the height position of the ram made.

In accordance with the invention, however, -
the top dead centre position of the ram can be selected
as design value relative to the bottom dead centre posi-
tion of the ram 2 for an initial setting of its position

35 and for an adjusting of the position during operation. It
has been recognized that a change of the bottom dead cen-
tre position of the ram 2, e.g. due to varying numbers of
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now possible to initially set a design position of the ram e.g. bottom
dead centre position if e.g. no fixed 7 abutnment stops are present and

t he correspondi ng val ue detected by the detector head 12 at the
rod- shaped nenber 25 7 be stored in the control unit 13. Thereafter, the
ac- tual val ue of the correspondi ng position of the ram 21s sensed

- when the pu ess nd, c ared to value
and in case s(C)TTn:cﬂ%essac a?m ealﬁp(;te eaq/ chgt? r%rﬁrf%neqedem éﬁh

cor r espondi rdpasbreestitep@oi tign s HEDWM@mwmsmhangQﬁ nlus rand rmxtms

In accordancg gid h 41es ivaI 'ﬂ{ht @E"E‘dﬁ?hnq oepéfﬁltd}f’ ARAb S8 € posi tion

of the ramcan be selected desi gn va relative to the baottom dead
centre posi-dead Q¢QﬁFQﬁPQ§k¥#Qﬂn9ﬁf¥ﬂeeﬁﬁmrﬁtﬁhﬂf§§H49WﬁY%ﬁ §4 stHRsi ti on

35 and fer afopdjasd idéhtfe tPEs PO O this | Fign APyl Whifit upwak@s. been

;:ﬁqog,m zeg that a Chang%ﬁ_gé t he bottomgfgrg é:aen_now alsoe kpeosdéé or;c oc{ t he
7 strokasdmcam'im,r adnd eist iseep‘bsad;ﬂmlé ot@ cc:ahar;gemnf :trhd:hes)pcon— dead

centre posit %}tag]gia‘g %ﬂﬂs nmeans
that if durlﬁlgﬁop%gl |on% ﬂb om Ipl[éﬂ%r entre p05|t|on of ]t essramz

shifts downviar@RrresRonding Carkaritkon ref pdae thafita derd reanTeiB9e— shift
upwar ds.;p  gilttién UPRETs c}ﬁ‘@é}l§eé}sa{@ POSid 'Q:E‘s&ﬁi’téw Bisdcdes o) eed ed

and scanned, and it ossible to car i on- trol unit 13
o varaersEi gt AREA v et e Ly e ' Toud¥t SOUL confit R Tect i on
of the bottomasleath cardere tw-cdfrest tdmradjﬁhs*s, rm@sp?ectttmay, itthidsol utel y
unnecessary or, det ect I espect ive ower cent re

Shareessany ifver aftdreateiS SRt gL 4V Y mdd AL EEN TP
dead cent re poioreémwre . ¢. ethe dtwedsaw bs almnsebem::eon to ljehewelmttmlg dedd two

tool s i el abiors U1 10! LM SepE dSs £5MMLEAOSd Abpdd A4 ces to

detect the upper centre position.
centre position.

By means of the invention, the operator of
the punch press is fully free to use, depending from a
specific tool mounted, the bottom or the top dead centre
20 position of the ram for a controlling of the lower dead
centre position which is decisive for the precision of
its produétion as design value.
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By. neans of the invention, the operator of the punch press is fully
free to use, depending froma speci fgc tool nounfed, the bottom or the
top dead centre 20 position of the ramfor a control | Thixshedt HisBeed ceddead
centre position which is decisive for the precision of i on
as design val ue. _

Patent C ai ns 1. A nmethod of neasuring and controlling
the 5 height position of the ram (2) of a high speed punch press havi ng
a lower tool (4) and an Bgipert t@QAinfSB) which is novable relative to the
| ower tool and is nmounted to. the ram (2) for a cutting, punching,
bendi ng and/or em bossi ng mnn;hgg of a web-shaped raw material, which

ram 10 (2) noves in opekath gieldio AARFHIDIS ATisetGRdiral ligig the tom
dead centg e RSt OPosDEicntOP €ieadr&R/NISE HOSA thiﬁh_spee&k@i@&ﬁ erized in

that initially a design posjtion of th ram (2) is set_in _the pottom or
the top deadPlest BApOas S Lower ooahdltherrdfabr

Rer oiRe-ht [Hh Writhe
punch press,isheodtdblaciebatposi toothef ldher revol 23and Sis andhmtedi St o

d . .inth t dead t ti d d
wih the corPREpbaEi Fe (BSF gh SREFEREH SRR Falt TS A ey ot on
of a respecthossing uedbrkisytebnafwenrshaped rawrmatsponal ngwhibch gramposi tion
the hei ghyf pesj tﬁ&?ﬁgfiﬂ hsp&Pat S &£) theé SHRPHSSéSs %&M%ti hat it

attains again respective design position int ottomor top, re-
spectively, BeBodeadieenpelipephtion and a top dead ceptrppReattioRor
practising thgafREPOEiHEd in Ehat MAitVREIPhY AdeiuNsosPERSS bNCtREes an
adj usting 25 _deyjce, 9% {or_a changj of the hei Q& gséé£€9e0f0§99
ram (2) dur i FRofet ot ofet i CHIRAPAEEPRO B 0 98) A5 2
tion and thereafter, in operation of the punch press, the
15 actual position of the ram (2) is continuously measured
in the bottom or top dead centre position and compared
with the corresponding design position, and that in case
of a deviation of a téspedtive actual position from the
corresponding design position the height position of the
20 ram (2) is changed in such a manner that it attains again
the respective design position in the bottom or top, re-
spectively, dead centre position.
2. An apparatus for practising the method of
claim 1, whereby the punch press includes an adjusting
25 device (9) for a changing of the height position of the
ram (2) during operation, which adjusting device (9) is
controlled by a control apparatus (7, 12, 13), character-
ized in that the control apparatus (7, 12, 13) includes a
control unit (13) and a unit (7, 12) for sensing the po-
30 sition of the ram and having a first member (7) fixedly
mounted to the ram (2), and a second stationary member
(12) co-operating with the first member (7), which mem-
bers are, therefore, movable relative to each other,
whereby one {12) of the two members (7, 12) is designed
35 to transmit to the control unit (13) a signal indicdative
of the relative position between these two members (7,
12).
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control | ed by a control apparatus (7, 12, 13), char amisSheet Has BeénRepladeth t hat

‘the control apparatus (7, 12, 13) includes a .cont and a
unit (7, 12) for sensing the po- 30 sition of the ra ' first
menber (7) fixedly nounted to the ram (2), and a second stationary
menber (12) co-operating with the first nmenber (7), which nem bers

are, therefore, novable Jyelative to each ot her,. ereby aqne 2) of the
two nenbers (7, 12) is d‘)re'si %oa%aﬁ%tqsr a‘#srﬁe'ltdjtnb %’h%&oﬁr J(nlS) a
si gnal indi cthatvethe fifst hewemlzént (Ve pobchi be Histedon ndesteed vico ngnder s

(7, 12) . _ . 9 3.
The apparatu%m%ff%%eﬁ?nef %H%?%c?%r?%%ds??Ped d??éﬁnﬁrﬁ??i%% _?ﬁﬁﬁ%&e(7)
which is fi%@%I&lm%u%h%ﬁhttﬁt¥@ﬁ99nl¥§hi%2?Yi%h%fS%EQQﬁw(ﬁt@ﬁ%P%m@bed

dteSIt gn, %nd5mﬁrbspmp’2 bybrﬁ@éxks @f@hﬁh&ﬂﬁcéﬁéﬁﬂﬁzﬁk& etkbét/hérﬂ?d?ﬁ?@nd,
stationary nenber , neans i ch, scal e markin e emtting

of "o o gl PR TP PRt E Bro bt BO STl Yo 100 REEa roaber s
(7, 12) can tiee i twibiceshbers he7 setdndcaenbe indbesd in the second mend~ The
apparatus of, claim 3, characterized in 10 that the scale marking is forned

by a plural i??/rbf Nor t h- Sout h-Pol e areas alternating in the
| ongi tudi nal direc- 4i dheofapgardtus tofremieim (3) charpdtenired tive

one 1 UL ofP Y obe (dd16 ARRLARCHy AFg eéﬁﬁlﬂ%fs‘%fﬁéﬁéiéﬁnﬂg@r e aby

t he puncPrpiRzRol e ERRS altprrating imetheuiRnabtwdingk diregyg) s,

whi ch space tfofledf nele bfi Bt dRefibHM(3) ( 180d in tidEraed eséeesl ined-hat the

(oot 1), e " 2PROLIEIRS L 0p 4 12LaBl ARl i ind 2y CpEa TS 0

space for onevimduaigidheldop! S. 6. A nethod of nmeasuring

and conHEpIIing the 5. The apparatus of claim 3, whereby the
punch press includes a space for the mounting of its
tools, which space is defined by guide columns (15),
characterized in that the first (7) and the second member
(12) of the unit (7, 12) for sensing the position of the

20 ram are located at an inner corner area of the space for
mounting the tools.

6. A method of measuring and controlling the
height position of the ram (2) of a high-speed punch
press having a lower tool (4) and an upper tool (3) which

25 is movable relative to the lower tool and is mounted to
the ram (2), for a cutting, punching, bending and/or em-
bossing working of a web-shaped raw material, which ram
moves in operation of the punch press between a bottom
dead centre position and a top dead centre position,

30 characterized in that initially a design position of the
ram (2) is set in the bottom or the top dead centre posi-
tion and thereafter, in operation of the punch press, the
actual position of the ram (2) is continuously measured
in the top dead centre position and compared with the

35 corresponding design position, and that in case of "a de-
viation from the respective actual position the height
position of the ram is changed in such a manner that it
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hei ght position of the ram (2 ) of a high-speed punch Tmfﬂ§&}H§M*Eﬂe

| ower tool (4) and an upper tool (3) which 25 is anabIe
I'ower tool and is nounted to the ram(2), for a cuttin Mm
bendi ng and/ or em bossi ng working of a web-shaped raw

ram noves in operation of the punch press between a bot t om dead

centre position an a.top,dea o ract zged+Ln that
initially aagaﬁPgﬁ 8§Pf|8ﬁ g gﬁg&{?vg 8é£%§§ P§91t¥gﬁn§§hgﬁ%o§§8n1or t he
top dead cehomeopotop, respeohiuedly: hdeadfcentrenpepékia®ion of the punch

press, the actual p#esi r ( [ Upe Yho®asHEr ed
in the top dead centre poé%?lg%pérébﬁs ﬁﬂ%é%iﬁf?%g%%% QEQ corggggondlng

desi gn posi €1aAm éndwbﬁﬁﬁantéﬁsEuBFhaPHSSS incipdes ofnt pEAE espective

actual ppsi geockheoheifght a changshyi 68 ehet height bssthiaagedfi bheuch a
manner that it

Lh attains
the respect o8 48%i GHT 5B PPERaEAOPRBAFD ad]uFBﬁPgrdFégceréggggFiver,
dead centrecpasicbildad by a control apparaBnsagpar 2BuslBbr pehariasrng the

t hod of '
Gevi oo (9) FoFLzBanLR, RE PR, EORCRUTe apRaeaRu Ly B8, PR )9 ng

operation, whuthadJngtﬁgldEOR@e(ég B@d a updht Adr| &4) b§OR EERELHO
apparaty@ (%helgoslgﬁonCBQr%ﬁe ram hﬁﬁ'h391hg bhat rkhemefBeErol(7appar at us

(7, 12, I.n- cl udes a control 12) f

sensi ng 10 fﬂﬁédégsPPPBﬁegftPh§hPaﬁP5n32h %P gaaSFFPQEnh%ﬁ%éP o
fixedly {rpumteﬁa_ﬂte?]:o (tleerf banfbga%):aandgawaehomﬁestfarsmnaeyber (Fm'rzbwhl@hZ)
co-operatin t t {

therefore, ﬁﬁ$§8F§ n@r ?3eag§ ea%ﬁ&ekbr &Bvaw%g?g%H%Eivg& [ﬁe t Wo
menbers (7, otBeri swheredy oziegrid@)t oft thes fwo m@mbﬁéscdﬁt:ré )umst ders) a
si gnal i p- flgngdpﬁbl%%aBEmEQegbe%%E‘%%nﬁ@%&thﬂﬁtbQﬁgge% khepalt wa-mem

bers (7,712 e apparatus of claim 7, characterized in
that the fiOdcawdivieeof thewriedrtiyes m&&t}%@ﬁtt&&%tpﬁé two mem-

bers (7, 12).
8. The apparatus of claim 7, characterized in
that the first member (7) which is fixedly mounted to the
20 ram (2) is of a rod or web-shaped design and has a scale
marking which is recognizable by the second, stationary
member (12), by means of which scale marking the emitting
of a signal indicative of the relative position between
- the two members (7, 12)'can be induced in the second mem-
25 ber (12). '

9. The apparatus of claim 7, characterized in
that the scale marking is formed by a plurality of North-
South-Pole areas alternating in the longitudinal direc-
tion of the first member (7), and in that the second mem—

30 ber (12) is designed as a scanning head having at least
one induction loop.

10. The apparatus of claim 7, whereby the
punch press includes a space for the mounting of its
tools, which space is defined by guide columns (15),

35 characterized in that the first (7) and the second member
(12) of the unit (7, 12) for sensing the position of the
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20 rén1(2) is of a rod or web-shaped design and has a scale mar ki ng

whi ch is recogni zabl e by the second, st&tionary menber (12), by neans
of which scale marking the emitting of a signal indicative of the
relative position between the two nenbers (7, 12) can be induced in the
second mem 25 ber (12). 9. The apparatus of claim?7,
characteriz i t a r S akbty of

Nort h- ggm ﬁrﬁo}%égﬁégsgg ?gr%g??%gg?ﬁﬂ?%ea%gﬁg§?ugyﬁgfﬁggéeg? tion
of the firskoupkbeg the taadsin that the second mem 30 ber (12) is

desi gned as a scanni ng head having at | east one induction | oop.

10. The apparatus of claim7, whereby the punch press includes a space
for the nounting of its tools, which space is defined by guide col unms

(15), 3% characterized in that the first (7) and the second nenber
(12) of the unit (7, 12) for sensing the position of the

This is the replacenent sheet ram are | ocated at an inner
corner area of the space for nounting the tools. 5
‘This Sheet Has Been Replaced
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