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besummen T, so dass die kel sehr viel schwécher ist als der Hauptschenkel, kann

Anregungsfrequenz in erwlnschter Weise entspre-
chend niedriger liegt. Je nach Zahi der Werkzeuge und
Ausbildung der Kurvenscheiben kann auf diese Weise
die Anregungsfrequenz bis zur Halfte erniedrigt werden.

Durch die erfindungsgeméasse Abstimmung der
Lage der Kurvenbahnen in den Werkzeuggruppen er-
reicht man ferner, dass die Zeitspanne zwischen der Be-
schleunigungsphase beim Arbeitshub von K1 zum Auf-
treten der néchsten schrdg veriaufenden Resuitierenden
R, auf t; verldngert und die daraus sich ergebende
Schwingungsanregung zu einer weniger wirksamen tie-
feren Frequenz verschoben wird.

Figur 7 zeigt ein Beispiel, wie zwei Kurvenscheiben,
die zu den beiden Werkzeughélften ein und desselben
Werkzeuges gehoren, vorteithafterweise mitder Lage ih-
rer Kurven aufeinander abgestimmt sind. Es kann sich

der Nebenschenkel 35a bzw. 36a etwas zuriickfedern,
wenn man die beiden Rollen 6a und 4a bzw. 6b und 4b
mit etwas Druck auf ihren Kurvenscheiben laufen [&8t.
Durch die geringe federnde Auslenkung des Neben-
schenkels, welche die Antriebsmomente nicht wesent-
lich erhdht, wird eine absolut spielfreie Kopplung zwi-
schen den Kurvenscheiben 21a, 21b, 223, 22b und den
Rollen 63, 6b, 4a, 4b, erreicht.

Wie Figur 5 zeigt, ist der Hauptschenkel 34a bzw.
34b zweckméssigerweise gabelfdmig ausgebildet und
die Rolle 6a bzw. 6b darin beidseitig gelagert, so dass

die Anordnung aus Hebel 3a bzw. 3b und Rolle 6a bzw.

6b recht steif ist.

Im Ausflihrungsbeispiel gemass Figur 1 oder Figur
4 kann in jeder der drei Werkzeuggruppen eine der
Werkzeughélften, z.B. die Werkzeughéilfte 13, stationér
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transm tti ngeat, agpdriat aretse febitiei( 10 witheepluradity ofr 136 St r @ahkdhe iflestakes e ddadleratior pHasedt gneat M
i's very mnucbheirebdosrially rsangedivem ragkm omtherpndt he authel toelrhpivesr mir@Bes with B8 cdecatanation
spri ng backiaseniewieamoratanrplatdsd2in.Rib, 25 320 s 6a ahage dfdhethelpolbalfd 4b are run on
their cam pfoa@reggmﬁ@ebalgw e owang (e eaecause of the small spring

defl ecti on p haMao Hgeq T‘%{ i) ORpiRiEs '"doess Mechingrseoxtingi taIaPX/WPen?fr‘EﬁaB’éce’E"%
driving tor %@sm&@ ‘iﬁ‘f"é?’ "é‘éEP htiioqafe & ¢ ou GBI hﬁ%ﬁﬂ@@ﬁ“ﬂ%@e B Pl eéf"i%d

21 21b, 2 %"‘B’ °‘”6b 4a,'p %;fé dpp’?ﬁ‘ g' FLf

atin [5) er ve bly al a
gure 5 ﬁifng g&iﬂﬁgﬂf 8)o % arm 34%:ed|rezslon of mo ves
fork shape g or'2 _ or %b, F‘%é 32
"so that thea@gwmgp@'gg,tw aMdEs ,tssgyg,ﬁ,r 43a or b and roller” 6a or 6b |s

extrenmnel y I beeH (83a or 33b) a freely rotating roller (6a or 6b) 7. Machine according to any one of the preceding

which abuts against the cam track associated with
the respective tool, characterized in that cam track
pairs are provided, the further camtrack being rigidly
connected to the first cam track, the further cam
track having a cam profile which complements the
first cam track, and the further cam track being offset
with respect 1o the first cam track in the direction of
rotation, and in that the fever (3a, 3b) additionally
carries on its second arm (33a, 33b) a second, freely
rotating roller (4a, 4b) which abuts, with a corre-
sponding offset, against the further cam track on the
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claims, characterized in that the stationary part (8)
of the cam drive is a tie-rod preferably fixed relative
to the frame.

. Machine according to any one of the preceding

claims, characterized in that the guide means (1) for
the tools extends between the latter and the cam
tracks and the second roller(s) (4a, 4b) is (are)
located close below the guide means (1) or a tool
clamping plate (8).

end face of a cam plate (21a, 21b), and in that the 9. Machine according to any one of the preceding

.\
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‘I'n‘the anbodi nent exanpl e of Figure r in each of the three
t ool groups one of the tol hal ves, ﬁp&sgéfé%% the t ool | f 13, can be

stationary. gver 3 nd t ci ated I
then onittef e q&g‘r'z 'mpat%f it '°"°réo Qion of g%&iﬁé’%ﬁ?ﬁéﬁhé&l g%%t‘%é‘ﬁé“‘é |
with the Inéé%m,%& &25)%t§§3 %s,p&eeyt ween cam tracks which are associ ated
W th dlffer‘%m,sgg@&;ps of tools. Th| s machi ne al so runs relatively snoothly
even t hough the shaft 5 is | oaded on one sSigterditatidve r egi on of the
parti cul an. Masihe gécoding tdCanyTeas of wé pefgaingcati on The invention is particularly
sui t abl-e f osimactiaranerizbdio thet thesecohdweliegL(#ec hi Ngl. aMechipb-aypil ayiped d'outile pow rerdzetbd axe
pi ns of i nt4yamatrealerdn diamelet banthe fighroliersdas Uppl | etivaix d'¢stampaoeh e eoup@ ale découpage
supported i#ba metallic carrier strip (lead feteuey formage,jeq paticyfigrpour estamper et
Machi ne tooI with tools for carry| ng out uncﬁﬁ%&ﬂ@ﬂbﬁ&mm@ﬁ"?@%c'f-
and/ or . sHap¥ '"2@?’“;?9:‘? Sﬂh’?é’ ?’&gﬁi"g‘l“g punchi fit} meHaten gtk onnect i on
pi ns of int} ‘Il?f ng a frane g a cam gear,
suppor t ed o H%mf’P'h‘Pﬁé ARPhral ity ot°° %stB gég)g

mary écames é sur le bati

arranged ca 'Vt%‘é’gﬁs on the end face of onpg or a\g@ ilignes

cu

21b, 22a, 1%2mchtg>éc%wtorm . LaAbS @hPND 20Ul G BRah Lo ©
having two {@@ked2ad iYfat tHe ateqh%atdgng N 0PRS ob bnﬁmautsfa.saua@amt ttﬁa 215,07

. Whose act uagdrigdttalipo t wo- arm | evers (3a, 3b) ar e 2ps i) GRbhepa akiaddle¥ outils le long
supported on a statlonary part (8) of the cam ge®n dispokii 8dgulagysen,shdqdeoutil 3Bt
are connest msbhiné atcding td arySohe ar i pRcding 230) t 0 dormesquaot matiss trel (14) &) fondtiba,
13) sand car ¢igims phataoteiized ip ¢eUineceandnoled3ds. 33b) a mes pee tianrelabtrembdctionndst adridery

roller (6a, 4%k jmnedietely pdiacend lolitgrclampiog Pladbut t i ng adevierssla, binivolenea douwbraneras oand '

“the~ot her r@ler (6b) abutting against the ot hersctinngridse kmobile ) deimsommarde
pair, characterized in that camtrack pairs are%ﬁ'ﬁ‘tﬁrﬁ‘éﬂi‘ep{eh‘@rsﬂﬁ"ﬂﬁé%"a@é‘?h
track beil? M?‘i“@? de@)r‘ﬂté‘&’t‘@ﬂ ot e Preedngr & cam teFté?f'Reé ??ée'f"ﬂ‘i‘etdl‘flétl‘“%éﬁt"tcf’%tck

h B 61 Bt he firstd
Cam 1o DR BT BEREEIeT e e {112 lale 3; jgcg'tt "‘atv&ggut’

of rotation, d“Pn that the two | evers (3a, 3b) } g une

Tadre V0
thei r sec.gngac%magcgmg P3R)ord o GEBRELIK a5 cCoNC. tatch ypatrpa@\roteglw? oo

(4a, 4b) WhiyGhs, HRiticRrizelth brfd: Re levafs/(de> I ng of f sqdisQfenichiguef Urt her cam track,
. agarnst t hesd?aﬂﬁ;teé A &Barig b &k&@rwﬁdh@k& ddla, 21Db), Béhirdsie tdrR burbilgResRRBicbic@Uas,
of the cam piERE ffalibio thd s Af thex@initridks, @ pal- Ot at | ON kv WBIE QRGN anDBIRe P4t Rk RA-
in such a waylat ditag the tlarh@inglplatéqe)f or at | east sone tape fikde latpelizrdlevcasilignd A'autdb3)
that the accel erati on phase of one tool kal f  coivoig cahelignavkyt ub prefil incurvé complé-
decel er ati6oMaghine seconiing dmeanyrae ot thelprebedng. 2. Vashiainecd ¢elvide laprerhiers vaid aunvligne
carrying outkime desrcteized et thegm @3b¥bking and/ oret Bhtepioiagurviisngétant gecalée par rap-
particul ar helevenfFe Ablvicherrieshamliergsa. Be connect iPOM? [5iPFREISHT vojlefindlipnatang le sens
circuits (I& 'tr’;ﬁgl'&?‘ih aamem(igfbbcaf{wwavb ng a c &ag s‘g"g"lr';r;?rkeg %’Pteéﬂe“éﬁ""f’ﬁ@a
frarre (10) j? I arran% ,
fage: T g Wi el arton, “o1b ateed Wdune 15
o] al ong S d S (1), each tooI havi ng pf :}:Q Zi?dan tre

rre

oper ati ng4i Dlaéhjg&%&&hggﬁlglﬂté)%ra@@ﬁ% ¢ Of . whic eOléC%N erQ@fé&éf
two-armle 8 (68 6b34) 48) B WRHGL

V&b r 0r45 act Uatdlsal% atcgfﬁe 1Q% b) e¥¥d b & | a%&?—r
(3a or 3b) hguinkli tH@EﬁbLI&ﬁes (21a, 21b, 223, 22b) by tion des voies curvilignes dans le sens de la
means of pressure. : rotation est définie I'une par rapport & lautre de
telle sorte que, pour au moins une partie des
18. Machine according to any one of the preceding moitiés d'outil {12, 13), s'applique le principe
claims, characterized in that at least the first rollers 50 qu'une phase d'accélération d'une moitié d'outil .
(6a, 6b), and preferably also the second rollers (4a, coincide avec une phase de décélération de
4b), are supported in their lever (3a, 3b) on both fautre moitié d'outil.
sides. .
2. Machine-outil équipée d'outils pour exécuter des
19. Machine according to any one of the preceding 55 travaux d'estampage, de coupe, de découpage
claims, characterized in that the two rollers (6a, 6b) et/ou de formage, en particulier pour estamper et
are located approximately diametrically relative to former les petites branches de connexion des cir-
the respective cam track pair and with their axes in cuits de commutation intégrés (|cs),
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suppofted on a stationar part (8) of the camgear, is coppected at its
first arm(23a or 23b) "E’% t he mvabl%’?%ssﬂgﬂf (12 or 13?£1and carries on

its second argg gﬁé a freely rotati ngdougll !' 't )asevgudgc@!ér ut S
agai nst the camecsm da§ ﬁge L fofbad NE 1 eSReengtéﬁ%m 9@) u&% WRSC ii 65 Bas 1
that camt raClﬁoPa%J plusRE pdio¥d VIR curJll ﬁ‘es urt eEonG@-HénB&r@-ﬁ Nie, ldpq 0¥ déce-
connected to ilRedes suble memdde b Blpartid fftalb UT t NeT 16GfdN deliAsikmibla Wikl d Butic@8 coincide
profile whi chdGooudiRREs tisqubd 1 cdmet 12,088 tsr aC K avedld ghdsbi@ackeiritbe e 18 Adtiibhavaditis
bei ng of f set niat 2Pbydestjpéct entraingr laeodtiisieddngcam t r aaki (i t he direction of
rotation, anddundispbeitideigbidage @), eflaqie3miiléld®) additionally carries on its second
arm (33a, 33blormee dedewxmpitios daut|(12, D foattipmg r of- | Machihdselon Rigvenglishtion 1 eusetbrsles raiehh
a correspondi Nt e aastre (aiitrg, fuge Pelmmebie dam t r adiretiongd ot Aoaractfriséaendcef ue dansflesa
cam pl ate (21%?“"92 °"°’ﬁ‘ﬁ?ipﬁ"rﬁ'“ fepigt Gp R M odd ¢ | oP%"‘@?“'éF K. 18kt oyt ljpesition g leyeie -

are associ at eB"’ "F“@'Peé‘rﬁ'm e&B’I ”§° p'?"ﬁ t he - df4"EETs oreseIncain gt qéfiple daytelle sorte
mat ched to ong‘"é? Cit P4 Pepogd "f‘%?°”§? de fayail, de mame ge
the tool halv §°ur eI eratﬁ(?lﬁa" 3?5 P“S%éa a3519apas emtion,,

‘b@o 231 tl d'opiil d
one tool coi n&f Cd% e e m% rQnthaSﬁ’e él esmo&s ﬁlc IE;’L% ec. anphase

anot her tool ,vot s@&a@éﬁ% |ao ed Jaiml aracterized in that-

in groups of {iRAs qi@¥penddtbiiltorlefs @araangeob ongcnaé S rJnQ olebridfd delleihgicdtiB
axis (5) of thﬂséeamemuat es (2la, 21a’, 21a", ZddddentedRaractétitdd on clel®les drfismes
22a"; 22b, 22Bes,pairdd8e vbies duiiligride ot bts pravued, t he C poitifies Qb &Mtr&ﬁéﬁt HbAbiRSaxes approxi-
associ at ed W tdotrd ol cONifigng KRabtpeliss parah oired 24 N Smstiterent/s@iunt teticale ot dvered Bka g ta
t hig wor ki ng stagefie adm drenli@ei vaig curatigne.dauren St r oot cobilignhgur b eank 8y mdubement Z des moi-
decel erati on pdieeeyeiligie aganburt el intsMéfcorpid-nci d e stiéaidbiisy1ee13) proebedesteivenh phase
of ‘H‘le t ool hapfaifgigicel dp igl pragudse yaieaurviligne  Machi ne according to Claim 1 or
Clai m 1 and 3¢t 'ayygpveigsuailiprecdiant dcaidepar pryr t h7e M@ﬁb'“ﬂméﬁ' upigonqyexdes goyengdicqtigs| |

the position B‘T’:é'? prpm @"?’ﬁé”“f’:'%ﬂ?ﬁsdaﬁ‘f "’tsﬁ'ét te éﬁ‘? rigg eégc‘i‘ﬁ'%ﬁ parjeifmoy g
mat ched in suf$® le q“elatfl% ga s Work v\g} A le ?Ieérdﬁf’ﬁé@f‘?"“
phase of the g'f’?( "ﬁ ﬁﬁg %’? 8i des P{laggd H?fc? $*°on phase of
the second tO el%i [ ng é Jhﬁ&%ﬁoﬂl' Lg |§§nq ec;e Pevendlcanons
decel eration e 'nﬁh estqu) urf, l f‘ao ( lsgg E fo di positif de
accel eration dad.sa %c%ﬁ.@é)@ bk hal 95(1)desd>(amlomﬁ=ss%€eﬁ9 Bl

L. d@¥m 1 or O aidub hpddhn dos vEBRAMERE dhEM | N thaﬁes s crid@n \é@u@:@(&)\&@&w{&@gaw)
of a tool, thenpasi tdheh &f dstifiervassorpmited Camidd) aakeb) ssSsitiapicdiedbnent filbeioR
way that, dur anrgtrd ddxelelsottdge pour ki mainsineoke  andu dispesitif dtguitiape 1) 6LdiRe plhdue de fixa-
accel eration peiesies mbiticsiloutid {12 o ad)sepdliqueaksy es i@ poudeasiswi t h t he :

decel eration pmg@emﬁ'urle}mamd‘a@rélémm dimal f.. 6. Machi ne according to any
one of the proeitgioul dansginauti celheidecaveemie z ed 9. nMedhing sefoh dungsusicongfie deh eevendicatines
rol lers (4a, BhsFe ¢ Eciesetian é%l"aaﬁfﬁa'i“?ﬁé Fritiel y onprécerRmlenasractésistoon prpue le(sisle n'tehe
axis of the cﬁ?‘i‘ﬂ"ﬂ%ﬁ‘,’kgm" to the di rectlon of nﬁiﬂ%‘ﬁ(sﬂ“%f‘b)ﬁ?f@“‘t pans

(12, 13), F t ool hal ves ges voieq\ip/ipnea dans w %aa Hiy 3 8" zRﬁS/
ong of t ﬁe %E’%e eaIoh '%’F'Ef"?}g’" ! SLfIfg eé!? zed i n"PRPA# RS Ratied part (8)
G\Fﬁ cg que dansdes es de S ou
e cam aﬁtd sés% ur?de l' ug' y f Ifﬁegla th‘%e éeliLEI'Jng nq§e reb/ea\% étlgr%

aCCOfd' ng aa.sa eQQ%n% & 9215”'89 Hﬁ‘% | ai s, ok SrEAt IQ iarh des

gui de nmeansyybel bod, 83a, bire: 200.0bS, 2@?&1 oR e tNeeNgdubiginds Abigd 4@'2 eEt s%é&ﬁ'h&efca&

and the secqpébufbed deea.éqﬁis ocAdles appbitehat AAre) | oae%tpeme}da phuikiqéoup)t he "gui'd

means (1) Ojroupe ésD@finiCdeREB @ qpd rivh €eufethpnt 9. Machi ne according to any one

of the pr eqeotdantgacolred daBavail, mais aussipendant une 11. Machine selon 'une quelconque des revendications
course & vide des outils, la phase de décélération précédentes, caractérisée en ce que la plaque de
d'une moitié d'outil coincide avec la phase d'accé- 50 fixation (8) représente la diagonale, contre faquefle
lération de la moitié d'outil directement consécutive. sont placés les leviers (3a, 3b) pivotants.

4. Machine selon la revendication 1 ou selon les reven- 12. Machine selon 'une des revendications 8 & 11,
dications 1 et 3, caractérisée en ce que dans fes caractérisée en ce que la plaque de fixation (8) est
deux moitiés (12, 13) d'un outil, la position des cour- 5 otientée horizontalement.
bes des disques & cames (22a, 22b) correspondants -
est définie de telle sorte que pendant une course de 13. Machine selon I'une quelconque des revendications
travail, la phase d'accélération de la premiére moitié précédentes, caractérisée en cequeles deuxiemes

.



char acterized in t.hat the second rolJef ) 4b) is (apg) located, with
respect to the axis of he camtraclggeb{@ aéit a 90[err]r2‘? eI atlve

to the fir UIE%LBG‘%? }::o%)&é eﬂt% GRi ne according to any mﬂuf t he

precedi ng ue de fi er Z 'nppat the second ol yﬂﬁ"ﬂ" "

are smaller in |arreter antheflrst rollers (6a, 6b). 11.
accor di nga.tMacRRyseBRRINOJuelkdhBuddbaeRAdidagbng| ai Ns, characterized in that th

cl anpi ng plprdcedeqiBy, chractérib® dnice ques pladue abli &h the |evers (3a, 3b) are

pi vot abl y Siugion (8) e foriéd.d'un Maot(iddansdegiedr ding to any one. of - dains . 8

to 11, chaveagapent ieg aalxidmes potlibe(tia, 4)he clanping plate (8) . extends

hor i zont ally. 13. Machine according to any one of the precedl ng clains,

char acter1$Mh'n%ebhhlﬂeqqqlems@@wa'ematweﬁs (4a, 4b) are inmmedi ately adj acent
to the cl a£q5?° ?at’%‘" ' °"ﬁ?£”°'ﬂﬂi‘?3’!ﬁsd%a alcording to any one of the = X
precedi ng b? %’P‘P% > AHPEWEN the clanping plate (8) has a recess
(18) into a u| > deﬁi‘ﬂaeég’%'es 41.& 4b) protrude. 15. Machine

accordi ng t enp e Qtnﬂ a? eted ng°c| ai ms, characterized in that the

| evers (3a 3b) are supported in bearipg bI ocks (7) which can be

di spl aceds, H\Hcﬁhds%lonFuﬂe&u@@oné&@dﬁsr&\fen&.é&ﬁ‘on&am tracks, in particular along the
cl ampi ng  pl ;écBaehBs, -card@erissd i3I & ladfedntiedi NG t 0 any one of the preceding

cl ai s, chqn@pgseydez@derg(aatab;aqmﬁohﬂe@;romeé33a 33b) of the levers (3a, 3b).

whi ch carr|(ea;stt,hf;4b)@bééﬁﬁréer(uﬁa;ranahpnré@ate4b) is branched into a main arm (3a,
3b) carryi nge, Bi)aulporteit preroibe poulid B eb)ehne apad a secondary arm (35a, 35b) which
caryi es thoraeweendiare|3bas 85b] gl petildjue fapeb-1 S weaker than the first arm 17.
Machi ne acouéreptayi pode ITheukigmeBulieddrattdct eri zed in that the rollers (6a, 6b,
4a\v‘4b) abut wi thout clearance against- the camplates (2l1a, 21b, 22a,- 22b)
by neans 16fMaghierselon @ revengicalion L% Paietegeée@R di ng to any one of the preceding

ci ai ms, - chdPS¢d 'esRoylies Gp,foy ‘ﬂé‘f’)sﬁttp?@ Rt #e first rollers (6a, 6b), and
1111111 22 Sﬁrgg%ﬁaéjgf'ﬂpﬁfeé% PRHES LBEEHE'd ol 1 ers (4a, 4b), are supported in

their |ever ) on both sides. 19. Machine according to any one of the

precedin I the two rollers (6a, 6b) are

| ocat ed g%%ﬁ%%iﬁﬂﬁtﬁ%ﬁd%%ﬁemmg pet agj ve to the associated camtrack
pair and V\n,;,g;m;,ggedonhe@ £.%b), fb Rerddnad s iet endi ng approxi mately parallel to the
4 dhecect i on ofeuigites poliiésL)a, ab) stAmgaeeeé Bart et

d'autre dans leur Iewer (3a, 3b).

19. Machine selon l'une quelconque des revendications 35
précédentes, caractérisée en ce que les deux pou-
lies (6a, 6b) par rapport & la paire de voies curvili-
gnes correspondant sont disposées pratiquement
diamétralement ainsi qu'avec leurs axes dans un
plan orienté a peu prés paralidlement par rapport au 40 -
sens du mouvement de l'outil (2). '
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