T 86795 WO MEANS FOR PREVENTI NG TOOLS FROM BEI NG

PULLCED OUT FROM TOCOL HOLDERS WTH A TOOL HOLDING™
FI XTURE The present invention relates to tool hol ders
co [ a tool holding fixture, in particular
shlricl%tgsﬂ‘vlptg chucks and ot her chucks for receiving
rotation tools according to the preanbl e of patent
claim1. Tool holders with clanping chucks, in
particular shrink fit chucks, are well known. They are

o 11 MERRGS FOR VRl E e, EBBLE Rt g R BB 6P ERom
simlar thropQdLHOBERSMWITHI ATOOEHGLDINGKFINTURESS.
Typically, such shrink fit chucks are thermally heated

by an inductive shrink system whereby the inner
di aneter of the shrink fit chuck is expanded When t he

nner dianmeter i.s enl.arge tooI tob

Bt uteptih EHALE foot RolBRicohhndRed AFPE g figure. in
of paleulansiginkdit ahetke andbthiehehwshs fon kecfewingo*htatam toolstatveordlng to
sh i ter pf ool is configured, so that the
oglﬂé P%a%%rpgga%t% 'g'ﬁneﬁ proof in the shrink fit chuck

after subsequent cooling of the shrink fit chuck. From

V\D‘I%Jo ﬁ’(%g ? \KNh %thﬁg%ﬂ&‘!@ Frwopéﬂ%\é\?tshxm Yt Jﬁ%é\(s E_Eéewell known.

s| eeve Sec an annul ar coll asse
subBes st mmg us@d foo gladiping tubidarstoeleverngiactopienmiling éools reaming
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hlg requ enerator and 71 nduces currents
in Tm@aumpaq:h @hr@é\ﬂéc@@b% perthermsile hegted by %wdyqﬂé@\%@rmk system,

seqlihdEby B |9ﬁé?et§|aﬁ19te?“ép’th@ SHriRk tfl?!':htfchx%( eﬁ'ﬁbﬁl\dﬁ@ When the inner

Concentrate magnet i c flux, magnet1 c [ ux
corfb@ﬂ@tﬁblsl%‘ﬂﬁr@ﬂfcb feAeldo ke glamsred g%mﬁewdﬁf@tth%shrmk fit chuck, whe-

el egii th€ AltloYof HEXRRE HiArRdtEY ofIROSIAAR BEER IR td‘ﬁb%ﬁéf@ﬂlameter of the
like e.g. ferrite or simlar, are disposed a

f actes! iafenfigtrach 8o 13t d1e teplie Gismppe iU Propha tfafo%h”nk fit chuck af-

assgriléeqitht edolfh eHe shitk Ra@nad i ¢ flux generated by
the coil assenbly to the sleeve section of the tool

hol der, and in particular into the portion of the free
endr @ WIeo ﬁ’B@T@&BE‘A‘BﬂiQi krdn td eiuptivel et et dledveabction by means
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rotation chuc

cl a\?ﬂp?ﬁj '-"2 qurrg[] 'Héh%EgF %8?’18 seclglon Which hezgethe sleeve section.

In order to avoid scatter fiux and to concentrate the magnetic flux, magnetic flux
concentration elements made of soft magnetic electrically substantially non-
conductive material, like e.g. ferrite or similar, are disposed at the faces and at the
outer circumference of the coil assembly, which direct the magnetic flux generated
by the coil assembly to the sleeve section of the tool holder, and in particular into
the portion of the free end of the sleeve section.

The problem with tool holders comprising clamping chucks for rotating tools which
comprise cylindrical receiving shafts is the axial migration of the rotation tool along

the rotation axis of the clamping chuck out of the clamping chuck during operation.



186795 WO - 2 - Said axial mgration of the rotating

tool TS caused by vibrations, which occur whilé

nachining the work piece with the rotating tool. Due
this detrimental effect, the work pieces cannot be
gﬁ?ﬁ@&”grecisely and according to their dinensiona

specifications. Furthernore, canting the rotating too

in the work piece or even in thie cl anpi ng chuck

recei ving the work piece can | ead %$Pdan

ac Spiedid migiadien of His-oialipg fanl & cavs ygwga%opshéuhlch occur while

r obichifthgttR® woBiapie 6 @ith tiRRieating €odt wwlt@m@hetﬂ&nemfal éffeet, the
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RO TEC PretTS 2 it pngS et et BBy afdelints Hnder
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8t oplfer oingEPeration " ayparainBERtST. pud R Shable Fgrest hozara

dumbrrtge amehuaéloperatdmut in which the rotating tool is
nount ed torque proof, as well as also axially fixated
with respect to the rotation axis w thout any
m driatthwsrihe objecif ofttlhmpmelaelmtknveﬁt'ncbrstocphxj)m a teel holder with a clamping
accg h L1 on: 0 he.
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advamla@muélke raperpwbmlnps:flwfdrtllhecremdéihiricmdirartep end facing drill,
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t heed mr@tm proaf, oo met iag egoaaxwuv fixated withergspgat to the rrotﬁmn axis with-
t ool m gration of the tool out
of tﬂwe%1 atﬁi@ﬁ%ﬁ@?ﬁﬁ ?ﬁ%‘ﬁ‘lre Thus, the pull out
preventer conprises at |east one | ocki ng el enment and
at +1Bagh; eang Ace&#a 8 'R008inG % &reesmoaﬂ.bﬂgh&)b@{ HeCeharacterizing
rece|V|ng ? el ement, wh I.nterac hr oug
f orfﬁa‘qutﬁ@k@fﬁgatemm%m h\@herrelekaqvgntémwnmpépﬂamﬁwé of the 'nventlon
| oCkd REovHRAN ah@fRuabs bRAS Hepdbhtaidivs configured with
a ball head profile, wherein either the clanping chuck
conprises the | ocking elenents and the tool conprises

t heAJ:c%?dih@ﬂ) taé tHYeRton, thodl thIeNﬁfcﬁmnng’:tU ftiﬁ@iﬂﬂémlbﬁ corhbh@‘es apul-
the | ockin r ooves, ch are di sposed

t heioptaﬁrgv ‘Ct’%{ or g‘iettﬂ%ir WBIﬁh tpfpélep@(ﬂmaé H]égrfltlo thq.]tnogh%ut of the tool
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ove dth, in order to th Itate

toth 0 ci
cas A K88k 215 oY VB GOTTePRAINGI e Bo b iche locking cle-
867 Bend\@hich interact through form locking. Thus, the locking element and the lock-

ing groove are at least partially configured with a ball head profile, wherein either
the clamping chuck comprises the locking elements and the tool comprises the
locking grooves, or vice versa. Furthermore, thus the locking grooves, which are
disposed starting at the face side, either on the tool shaft, or in the tool holder, can
be provided expanded with reference to the groove width, in order to thus facilitate
easier insertion of the tool into the too! holder.



- 3 - In aparticularly preferred enbodi nent, the tool

hol'der Conprises at |least two rotatably supported
balls on the tool holder side, wherein on the side of
the rotation tool at |east two | ocking grooves at the
shdft7®fWhe rotation tool, which correspond to the
balls, interact in a forn1|ock$ng manner. The two

| ocki ng grooves are thus preféerably provided |like a
thread at the cyllndrlcal tool shaft starting at

£ nd Soate AT AEIeE D oRSHrATar S J1eb GO EompiiseS at le3St o ro-
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Thuﬁlthéd bﬂlnheﬁKha\’f@al@h@%@ﬁ&lrw&ﬂ?r@ht&a@ sbmdﬁowffth@ aylpdei shaft. Said
axl.a Irectli on an ar a o] e rogtatl.o

o Bk WPy Dasned pivine BETeEuA Siate o Hiayufder shatt of the
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ar 1P ST pTes dobt ih EeR i rpi P ioRii B grepve. Thus.
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|nduct|on coil is initially turned on in the shrink
f ,
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t oo the s section 1s quic ﬁg eated up
so ehugk of theés(qj@p@gr ttirreineragtion co@ﬁ@wmqﬁlugprp on wrieg shrlnk fit chuck,
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rotating tool can I nserte recelver

opeﬁﬁ%cquh?' Qacyrigga the 51%9153@‘@“6!* thqieolrf@dd&f pefRpreted oy induc-
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countercl ockwi se or clo Se respec

r ot 8f8fonThifage okihe Rizing FR—?‘ B f%af@sﬁ tf&qe%leepr?twr}gdmo the inner
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ot 16 BAORIPOTSR S 1Fn B ol T EHB RV GP s NP clockvise or
unt iclockvige htk fesplect tbeh@ydtatrmdraxssaho shafte mmbmésgetgbehe ball re-

shrink, fit chuclrg og unt?igl l%he bab Is lha dgﬁ | oull.
fi nSPVIBESIVER FHIPHSOBYPD '9eR57 07148 rIO T'nad‘ lé%@%gx'a pull-in
The mgveuehi sfnhe aithtionatol igto ther steidk of dhunlowr sibilar, tatil tHeeface of the
qui ck. caoling. which ORCU e shri huck
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t he babk Bgain ta s mﬁgmk smet\hhlah porewsts ftie cyhﬁdmnaésilaﬁetorque proof with
r ot

to thatpuTiefEh e B8 HRs Bl RRGa pORG PSR open
t he operation of the tool al so under high |oad, that

means, under high cutting resistance of the mork pi ece

and under |arge feeds of the tool or of the too

table, an axial mgration of the rotation tool along

the rotation axis out of the chuck cannot occur

anynore. Through the interaction of the balls in the

tool holder with the ball profile |Iocking grooves in

the tool shaft, and the thread configuration of said

| ocki ng grooves, an axial |ocking is acconplished.

Sald axi al Iocklng can onIy be released by rotatlng

= N o o o o, .
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balT even at its face, e.g. shaped as a pol ygona

recess or as a ball shaped depression or simlar.

Instead of the threaded pin, also mating pins, bolts

or S§%171 WP can be used. The pul | out preventer

according to the invention for tools, in particular

for rotation tools in tool horﬁérs, with a too

hoLding fixture is sujted in particular for-°'?¢PHﬂﬁ .
chuieg8f the ishunkgfitghugl Wik P Rress|fF-cPingsthewatatio gipetion of the locking
Pr efbSie8RofiBsifnas tdMHE rBiatioe dRadlian of thg réthtieksols adfing the opera-
shrink fit chucks. Advantageously, de endknﬁ on :

r ed@Prd e alsﬂé‘ﬂdﬁbﬂ'ﬂﬁéioag’r G s, {ggr ot ciling resistance of
Ci rigewhae §i8td ahd Siidr a066 fedlls bhiie bt bt ofathe tdoktableobn akiel migra-
confi gyred differeatlx. Thus, the | o k{ﬁg gr oves call
corlsi ddhe, refptancioahelof e Tt 8ds £p4t e sy sARg Eur any-

]E hem&?c ]gemrbdgh tHd ineasctior diehd ealls, inLthe ey @didecwitiv ét, balk profile
or romco ite paths o n.envel opin rfa .

of BORSH ORAUFS TOANS HOPaett 2PgHPe (Bt T e B o tocking

curytedves| an paiat lockihgls, adcomplighet. Said dx@t loickigy garoone be released

? ﬁé&?\}d fo&%@g?tb% ?%%\giq%g&og[ ?Qr)eﬁrgsg#ﬁe{o ﬁ%eméﬁggasreegt?({n&gﬁe@ ﬁlﬂ?tgn% tool and
meapmdlingfibouteof Itted tiagpogvebdck. oalrotatidnepdrfolmedbgdinst itiengperating di-

groove h t [ direction:. f £ )
or oButer gant Ptariad bR CHET Mo Mler sBpBsblcliien ma
hasclhiaing theewarkrriepet wiph the otdtimgetopl. 6nrtheTimerse Baid ¢otatingemevement,
S cki . I :

anoftiel® aidaleaRE" offss i P spUbpRAFBbEBter et Thus. the
out axtatingrtec dasnot mmye @ntiof tamahrirtdit elogk oheiMdamg fi xture

of the tool hol der conprises an inner thread

corresponding thereto. In this case, the pullout o

pr eV bug, ithgy nfashiningeremains st rind dne gimepsions calberkept within the

thr ?é’ﬁqurgtg tc}ié}Snéegplc?inéMEﬁam nitfatiéh éﬁfch)f thBichGek iflbFeREhte@By the pre-

for a left grooved tool, and a rig pitch direction .
f or sentripgaftionr Bevdeetionoean be Hup Hiftisieaty GAM FBFIE, eqopeRiGAY. since,

el eppRbseand slac ki e &t RRY RIS CGANRIMASHY BhRks,| erdlittle scrap is
particul arIqup‘)_r eferred enbodi-nent, the supgrgjrt bor e
I

hol @&duged. chdditienallydhyshanatiess icaHss for BFRHANS angy thus accident risk for

confihIHb@ahPoEraorRlkcliagm t he outer circunferenti al
surface of the tool holder until into the inner cavity

of the tool holder receiving the tool. Thus, said

SUPPRtdadost Be HelatbIC BAISHRIE I ipgits edppat Petdiokmsing tiluck, also
the rotation axis of t

|t G BEREAIPHES it BOPOR] SHPL SPURIBIEh P JAGLAnEId yhe facde. These
adj af€dikposed in the support bore hole instead of the balis, wherein these pins either
require a protruding shoulder, so that the cylindrical pin does not fall into the inner
cavity of the receiver opening, or an outer thread which corresponds to the inner
thread of the support bore hole. Using balls has the advantage compared to using
eylindrical pins with a partially spherical or semi-spherical head that inserting the
rotation tool is easier compared to cylindrical pins, since the balls are rotatabiy sup-
ported and cannot cant relative to the cylindrical shaft. Balls can also be held in the
respective support bore hole using a threaded pin. Thus, the threaded pin com-
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of the cavity which receives the tool. Preferably, the
Iongitudinal axes of the support bore holes are

con ured at the same angle, and in particular in a
pléﬁﬁgﬁ%ﬁﬁbndlcular to the rotation axis of the too

I n anot her particularly preferred enbodi nent, in
particular for tool holders with shrink fit chuck

bal | s are supported as |ocking elenments in

r etRiisaR comigugation mecabinhbr Lab sven Al ds dacer 8- ‘i'}?@ed 4s a polygonal

r eSr@@é‘s%'oY%s%éll%h‘aBe& B@pr@ﬁlén il € InsE&HANYT ittfeethReaded pin, also
smal l er bore hole dianeter with respect to the inner

ci reafifodisn PPl orsipiaican Paysed - he di aneter of the

support bore hole. Thus, the balls cannot fall to the
inside into the interior of the tool h%ﬁje[, b#t ltr}eP/ tati
onl Jher RUIH Breuentehacqoriest top@?t'“"@ﬂ“%’ffof Spdf] particular for rotation
r et1dbg&s tool MBIdRA, hithed wonamdmgmxmw& giitedhar p@ﬂcular for clamping

inserted as a se arat npon in.an i rl,o

LS S St SR HCTTESTTUESP M EE S g MG 3P o5 epfanding
cancHirkdraelisA@sk fitthocka. s! eeve Thus, the sl eeve

conprises the respective support bore holes with the
smal | er support bore hole dianeters | ocated towards

t heAdivineigeoasly, tdepedding sh eeudresantst tha dodimgmressedh the circumfer-

£ ) L 2 0B B oY g PR P, e oo
| ociongesnEamnenpige adﬁﬁarerunmjkmgmrcmd@dthmagmnmrmn/tbe face side. It
f ted with . :

e R L T
i nveuwmfdceorof atcytnirc@r,gnlaﬁlu isaftrarghit ot pootipns od&r cimed In particular, in a
< ﬁ{ E%Ikcg{( |%%lll%%§lr0%{lg B%ﬁeth%r[ﬁr%gf Jﬁe&?oets{éc%t Igé}rt%g:%g%:lﬁgogﬁ @4 the direc-
addiivn ohmtatideof te, gmmﬁtdhtcﬁlac'fhl?f naans fof &igf goravedfod, H@e helical
t OO'IocQMg bp&)ve Wak 9 hapl S\f&pﬁlﬁ{h (W‘eﬁtmufor Gl r‘?‘g‘?’w? 8fofed 'EBIBP%n the o-

pressed I nto hol di ng fxture out
of thes htammthmk@plaeg gtppve haptodwve gpight pitsh depeligantTheigfrehere is

i's di\sResEdetr FthE AR &td0 the rotation axis of
t he tooﬁﬁatet @Hongigvthe bore hole of the too
hol di ng flxture Thus the pull out preventer contacts

the { gy érﬁéﬁ&m&ﬂteﬁé%‘ﬂﬁﬁ of PleN6® cB¥BhRsed HTRItér thread at the end,
cl earance between the pullout preventer and the

C1 | 6nd ot aitweiing ool oM RtReE AN T Y Gorrespond-

| eaghd PerAsByethiPtadd)end ﬁ@louﬁﬁ@@éntmb Mefdiet ik GHpldmented using the
conpressi on springs

coniotifr typad agise tegl. g@(hlgbrr\qsr@%trgggmdlmcggn gnﬁlall%ggrooved tool, and a

pac ‘?@hﬁpltoﬂrtﬂr/e@f orflonatright GlootetbiRel Al this tantbodintaie Nbckirgaglements
be used as force |n§$rt|n elenents T 86795 WD - 7 -

In é’rﬁ‘&t‘%f"grﬂé‘?‘%"eé@ ®rred enbodi nent of a tool
hol der with a m ni mum voI ume | ubricati on, sai d t ool

hol der co r| es at t one transfer ece for the .

i i AR RBBTEE TBAT S0 h SO0t PBd Ol Tailfeceive the
one, logkiref dérabhty, & eomfigueigneietablyffrom tHeeouter @Bsumierential surface of
bui | du for the essure_c .. For .

t ool MRETDEPRET vitt BRI SAERCR T Bl as e g Peool. Thus.
pr ot eid supportdprdRolapphn bel cbm‘rgumimla&reliqakdr toothetrhiation axis of the
puIIou ter j e

pr ov 8 I}??Cg ﬁg tsﬁgréat-l{ v\?eﬁ %Le?%%&ﬁ{?ergfaaﬁgﬁ aglé n{)n?ﬂcﬁkf%ﬁ/geptlally adjacent
pl ural conponents, is preferably formed with a radial

fl ange, and preferably novably recei ved and guided in

a bore hole disposed in the tool holder. The tube,

whi ch can al so conprise different cross section

profiles, is preferably supported in the tool hol der

prel oaded by a coil spring, wherein the cylindrica

shaft of the tube preferably reaches through the coi

spring. Certainly, also other force applying el enments,

i ke tension spring, conical spring, disk spring,

and/or elastlc elenents and thelr conblnatlons are

o — . Y T T



section of the nenbrane enbedded in the groove

preferably correspondi ng thereto, can e.g. conprise or
a partial ball head profile or other profiles. The
annul ar mem brane is preferably formed from an

7® Whterial, in particular froma rubber elas- T
86795 W - 8 - tlc mat eri al , bé,lt al so other materials
are possible, like e.g. carbon’Ti ber material,

plastics, Teflon and flexible nmetals, The channel

t hé® Pledanal cECwviRRalalAUTare ofithe 63Vity WBSH peEMFR M tﬁgl é’ﬁefefab!v.

Pr @5 WhGititiidl Qubs 8f BeldigBort BoreaoldsCatb %bnﬁﬂjfﬁlﬁﬁtttﬁd sh®ie angle,
t he menbrane and to the I nner cavi

fer
pi 8d.n Wéw'wéém negeepdictiar tdhe W¥atﬁ8 ae“aé?lf *ﬁﬁ?@
t he nmenmbrane thus cambers in radial direction, and
thus attaches. to the circunferential su
r edBjangthep dagicHary RefefrRd SRROHNRSH 8y P2 rﬁ%f?gemi Fﬁ? Miders. with
t r SREHIE fit m@Rebans dr@@&g@r@gwsns(cknr@xaiahem\neamatl retainer. Thus,
nven

dedis AHigETiers PP ER S diE B pB-IuB Rl BaPl St comRgpe @ smak

f [ gelrr iese hole d‘tﬁrhétbr whth gespaestitouse mnsredicufeadntial ®wfaoé thanehe di-

t oo etler gfethe %ﬁ%&érﬂb&% ho?e “Fﬁus Veetgglllsocghnot fall to the inside info the
interior of the tool holder, but they only reach over the inner portion of the ball re-
tainer. The ball retainer can thus either be inserted as a separate component in an
interlocking manner into the inner cavity of the tool holder, or it can be machined
into a sleeve. Thus, the sleeve comprises the respective support bore holes with
the smaller support bore hole diameters located towards the inner cavity. The slee-
ve can thus be pressed or shrunk into the inner cavity of the tool holding fixture,
welded to the tool holder, heid in a form locking manner by additional threaded pins,
and/or fixated with locking elements and locking grooves at the sleeve, as they are
described according to the invention at the shaft of rotation tools.

In a particularly preferred embodiment, in particular for shrink fit chucks, the pullout
preventer comprises an additional device, which facilitates a support of the tool by
the pullout preventer without clearance. Thus, the tool is pressed into the tool hold-
ing fixture out of the tool holder by a force imparting element, which is disposed e.g.
concentric to the rotation axis of the tool at the bottom of the bore hole of the tool
holding fixture. Thus, the pullout preventer contacts the tool without clearance.
Since even a small clearance between the pullout preventer and the tool allows the
tool a certain mobility, which can also lead to damages of the tool edges. In par-
ticular, compression springs in the form of coil springs, conical springs, disk springs,
and disk spring packets, and/or elastic or rubber elastic elements can be used as
force imparting elements.



conprising a shrink fit chuck with a separate end m ||

cutter, Which is provided with | ocking groovés and
which is not yet clanped; Fig. 2shows a sectional view

of th | hol der according to the invention,
.{IE)%‘?%S' ﬁ}é)a \ ( .

shrink fit chuck with an end mll cutter
accordl ng to the invention cl agped therein; Fig.
3shows a secti onal VI ew of thé'fool hol der according

to the inventjon, rls ng a shrink fit huc
an 'BrRIOHET PagiGHpky PR Eﬁddﬁ"HgOC{"Be'itrPé 3 1ROl eér\w“@aa%waum vol-

t heigé IhbnEétﬂm 458 QS haldeesdmstizas aliegyy opk tilahefet mebe for the mini-
hol der cor fo tHe i nventi on,

o SR T R Catks. e RS et MB BTGP 5T channels

t hefol Meeitbé e @bwrpeﬁi férAe @rdtsulel @mpahsdion. &oseushi tal holder
view of the to hol der ccrdn totIBeinvetion f

cor S KR e eigHe S AL Ao ek BaiePRISG Fippratey from
cut therpuiiet prélientert The hransfay pinté prefchldyrpedidtd @s @itabe, which can

be also comprised of plural components, is preferably formed with a radial flange,
and preferably movably received and guided in a bore hole disposed in the tool hol-

er. The tube, which can also comprise different cross section profiles, is prefera-
bly supported in the tool holder preloaded by a coil spring, wherein the cylindrical
shaft of the tube preferably reaches through the coil spring. Certainly, also other
force applying elements, like tension spring, conical spring, disk spring, and/or elas-
tic elements and their combinations are possible. The coil spring is preferably dis-
posed between the radial flange of the tube and e.g. a bottom stop in the tool
holder, whereby the tube is supported preloaded relative to the tool holder. The
transfer piece is preferably supported in the bore hole, so it is sealed. Thus, the
tool holder comprises at least e.g. one shaft seal and/or additional seal elements,
like seal rings, seal lips, etc., concentric to the bore hole for the transfer piece or for
the tube, wherein said seal elements can also be disposed in the too! holder and/or
at the transfer piece or at the tube itself. The channels provided in the form of
pass-through bore holes, in particular with circular cross section profile, wherein
also other cross section profiles are possible, are preferably disposed in the radial
flange of the transfer piecé, so that the transfer bore holes in the transfer piece are
connected to the transfer bore hole in the radial flange of the transfer piece. Along
the cylindrical circumferential surface of the radial flange of the transfer piece, a
radial recess is disposed. Therein, an annular membrane is embedded preferably
in a form locking manner, which corresponds to the radial cutouts and which is pre-
ferably shaped as a section of an enveloping surface of a cylinder. Thus, the cir-
cumferential surface recess, in particular provided as a groove, and also the cross
section of the membrane embedded in the groove preferably corresponding thereto,
can e.g. comprise or a partial ball head profile or other profiles. The annular mem-

brane is preferably formed from an elastic material, in particular from a rubber elas-



T 86795 WD - 9 - Fig. 6shows a sectional view of the

tool hol'der according to the invention, conprising an

end mll cutter according to the invention clanped
thereln where the tool conprises an exterior thread,
whi 8879 VPhr eaded i nto a corresponding interior thread
of the tool holder; Fig. 7sho a sectional view of

t he tool hol der according to t'he i nvention, conprising
balls as_ | ocking el ements, mhlch are secure

t hiie Zdeliahi B4 also iheaRiels-ATe sopsigiRalike s Q\AF"'HPXQ iger material,

Fiasf&' ‘H@ﬂonaé?ﬁqfeﬂlb@nétﬁlst h&eichxRiRld foNthe @RIERGICSoMPGensation or
| s as | ocking el ements, which

' a
t hf%dﬁ%%ﬁ”fﬁ NENtingQr, prepgise t?é‘f‘q“? %We“b%u’”t P%F“F@af donpegig o the
| Nhizridignd BEERARE iftieRSavity of the transfer piece. When pressure is built up

in the tool holder, the membrane thus cambers in radial direction, and thus attaches
to the circumferential surface of the receiver bore hole of the tool holder. Thus, the

transfer piece is locked against axial movement.

Subsequently, embodiments of the invention are described with reference to sche-
matically depicting figures, in which:

Fig. 1 shows a sectional view of the tool holder according to the invention,
comprising a shrink fit chuck with a separate end mill cutter, which is

provided with locking grooves and which is not yet clamped;

Fig. 2 shows a sectional view of the tool holder according to the invention,
comprising a shrink fit chuck with an end mill cutter according to the
invention clamped therein;

Fig. 3 shows a sectional view of the tool holder according to the invention,
comprising a shrink fit chuck with an end mill cutter according to the
invention clamped therein;

Fig. 4 shows a sectional view of the tool holder according to the invention,
comprising a high precision chuck and an end mill cutter according to
the invention clamped therein;

Fig. 5 shows a sectiona! view of the tool holder according to the invention,
comprising a hydraulic expanding chuck with end mill cutter according
to the invention clamped therein;



Fig. 9shows a sectional view of the tool holder

according to the invention, conprising balls as ST o

| ocki ng el enents which are secured by cylindrical pins

in the press fit; Fig. 10shows a sectional view of the

t ool 84785 88 according to the invention, conprising a
one-pi ece | ocking elenent, which is a threaded pin

with a ball shaped enbossing af-one of its faces; Fig.
11shows a sectional view of the tool hol der according

t o fiiped i nverthions,a sentipnalsiievy obthe-tpoldwoisier eeddrding to the invention,

el enents, Vméo%ﬂar% nt% eﬁ‘yér\onrg il qﬁﬂler Qdcgﬁjln\ﬁ‘ th I?héampé“tlop clamped the-

shaped embossi
Fi g. 12showsredn, sné\efe theafool samprises aheexteﬁ@n thrﬁﬂdd@hlch is threaded

accor di ng. t Ot ol A PRk rictodl reRAT at ©

bal | retainer and a adj acent ereto;

13shows a sectional view of the t ool hol der accordl ng

to {her i nvenid Qi a sectional view of the tool holder according to the invention,

comprising balls as locking elements, which are secured by threaded
pins,;

Fig. 8 shows a sectional view of the tool holder according to the invention,
comprising balls as locking elements, which are secured by threaded

pins, where the balls are partially recessed into the threaded pins;

Fig. 9 shows a sectional view of the tool holder according to the invention,
comprising balls as locking elements which are secured by cylindrical
pins in the press fit;

Fig. 10 shows a sectional view of the tool holder according to the invention,
comprising a one-piece locking element, which is a threaded pin with
a ball shaped embossing at one of its faces;

Fig. 11 shows a sectional view of the tool holder according to the invention,
comprising one-piece locking elements, which are cylindrical pins with
a ball shaped embossing at one of the faces in a press fit;

Fig. 12 shows a sectional view of the tool holder according to the invention
with balis in a separate ball retainer and a sleeve adjacent thereto;

Fig. 13 shows a sectional view of the tool holder according to the invention,
comprising balls, which are disposed in a ball retainer, which is ma-

chined into the sleeve, wherein the sleeve is pressed in or shrunk in;



conprising balls, which are disposed in a ball

retainer, which'i's machined into the sleeve, Wherern

the sleeve is pressed in or shrunk in; - 10 - shows a
sectional view of the tool holder according to the

i nviett?PoW 3 rom Fig. 13, wherein the sleevegis vel ded

to the tool holder; shows a sectional view of the too
holﬂer according to Fig. 13, Wiere the sleeve is

mechani cally fixated by threaded pins with a conical. .
dore. 1451 . ShOUR GBS HOLH T R heviPehasier ARSTgIRg o The invention
hol der accorgimgigt 93 WAeréiRIRNIE&8 is REIGES loxh@Bobholder,
slotted sl eeve, which receives the balls, and where

the sleeve is provided with | ocking grooves and held

at tigerd ool dreder sénfionsldidu 6@k tdvahblercadoidmgeaddg 13, where

ins; Fig. 17shows sect i [ .
gccor di ng t oNEr eiv?]\?serﬁ\pplzﬂq?cgﬁ\lf fi)ygteed\/\(ayotﬁmretalagd E;.‘%‘s?'wuﬂ%' c(:jo%rlcm do-
me;
Fig. 16 shows a sectional view of the tool holder according to the invention,

comprising a slotted sleeve, which receives the balls, and where the
sleeve is provided with locking grooves and held at the tool holder by
additional balls and threaded pins,

Fig. 17 shows a sectional view of the tool holder according to the invention,

comprising a conical spring for a puliout preventer without clearance;

Fig. 18 shows a sectional view of the tool holder according to the invention,
comprising a length adjustment screw, which is formed from rubber
elastic material;

Fig. 19 shows a sectional view of the tool holder according to the invention,
comprising a length adjustment screw, which comprises an element
made of rubber elastic material;

Fig. 20 shows a sectional view of the too! holder according to the invention,
comprising a minimum volume lubrication, balls as locking elements,
and a membrane made of rubber elastic material;

Fig. 21 shows a sectional view and a side view of the tool holder according to
Fig. 20 according to the invention with a tangential disposition of the
locking elements;



conprising a conical spring for a pullout preventer

w thout Clearance; Fig. 18shows a sectional viéw of
the tool holder according to the invention, conprising

a Ien%?qwgdjustnent screw, which is fornmed from rubber
erial; Fig. 19shows a sectional view of the
tooI hol der according to the |nvent|on conprising a

| engt h adj ust nent screw, whi ik conpri ses an el enent
made of rubber elastijc

se&fd-8hal  vishoysan pﬁ@rqegig\ ues:‘.{ap%qf aat%)g@rnoqsf%ggmﬁg o{ H\g tool holder

i nventi on, %@Wﬂinglt@ﬂweﬁnmnﬂbmm el rgrebriapd and abresayre channe!

bal | s as Iock nﬁ{f{l nments, and a nmenbrane made of

rubber el ast & BI*®-Fi g. 21shows a sectional view

and a side view of the tool holder according to Fig.
ccordln

d| I&JSI $ho glgjte ?Qtﬂgadg&ﬁ iS5 ergfrl]téc\éw na Sasetc?grga?welwaénd an exemplary

end mill cutter 2, which are disposed relative to one another with respect to a rota-
tion axis 3. The tool holder 1 thus comprises at least two, preferably three or four,
balls 4. The ball is thus disposed in a support bore hole 5, which is disposed per-
pendicular to the rotation axis 3, and thus to the longitudinal axis in the sleeve sec-
tion 6 of the tool holder 1. Said support bore hole 5 is a pass-through bore hole and
extends from the outside of the sleeve section 6 to the inner circumferential surface
of the receiver opening 7, which is disposed concentric with the rotation axis 3 in
the tool holder 1. The front support side 8 of the support bore hole 5 is provided in
the shape of a spherical cap or configured according to the ball shape of the balt 4,
so that the bali 4 partially protrudes into the inner cavity of the receiver opening 7.
The ball 4 is held by a threaded pin 9 in its forward position, thus in a position pro-
truding into the inner cavity of the receiver opening 7. Thus, the support bore hole
5 comprises an inner thread corresponding to the outer thread of the threaded pin
9. Thus, the length of the threaded pin 9 does not protrude beyond the outer sur-
face of the sleeve section 6. The threaded pin 9 thus comprises a hexagonal hole
10 for an Allen wrench. The end mill cutter 2 comprises the helical locking grooves
13, 14 on its cylinder shaft 11 proximal to the face 12. They comprise a ball shaped
profile, which corresponds to the ball shape of the ball 4. in order to completely
clamp the end mill cutter in the tool holder, the tool holder has to be rotated accord-
ing to the rotation direction 15 during insertion of the end mill cutter, so that the end
mill cutter 2 is rotated into the receiver opening 7 in a helical motion until the end
mill cutter 2 has reached a stop.

Fig. 2 schematically llustrates a tool holder 1 in a sectional view, in which the end
mill cutter 2 is completely clamped in. The end mill cutter 2 is disposed up to its
stop with its cylindrical shaft 11 in the receiver opening 7. Thus, the ball 4, which is
supported by the threaded pin 9, engages the locking groove 13 or 14. In this



T 86795 WD Fig. 22shows an enlarged illustration of a

portiron of Fig. 20 of the tool holder according to the =

invention with the menbrane and a pressure channel in

the transfer piece. Fig. 1 shows the tool holder 1
schebfP? ¥4l 1y in a sectional view and an exenplary end

mll cutter 2, which are disposed relative to one

another with respect to a rotati-on axis 3. The tool

hol der 1 thus conprises at |least two, preferably three
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graphi c sectional view, the cylinder shaft 11 is press

frited in the receiver opening 7, this neans, the

i nduction coil (not shown in the drawing) is turned

off and the shrink fit chuck of the tool holder 1 is

cool 7%k and shrunk back to its original size. As
clearly visible in Fig. 2, an axial novenent of the

end mll 2 along the rotation aXis 3 cannot be

performed, since the ball 4 is |located in the
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Fig. 11 shows a shrink fit chuck with a one-piece locking element 19 in the support
bore holes 5 in a purely schematic view. The one-piece locking elements 19 are
alignment pins, which are connected to the shrink fit chuck through a press fit. The
one-piece locking elements 18 comprise a semi-spherical head 20 on one of their

faces.

Fig. 12 shows a shrink fit chuck with locking elements in the form of balls 4 in a pu-
rely schematic sectional view. The balls 4 are supported in a ball retainer 21.
Thus, the ball retainer 21 is disposed at the bottom of the receiver opening 7. Adja-
cent thereto, there is a sleeve 22. In the retainer 21, the balls 4 are recessed,
which are pressed by the retainer to the radial outside. Thus the balls 4 are thus
pressed against a shoulder, which is disposed between the receiver opening 7 and



- 13 - Fig. 7 shows a shrink fit chuck in a schematic

sectironal viewwi th locking elenents in the formof
ball's 4, which are held in the respective support bore
holes 5 with threaded pins 9. The threaded pin 9 thus
conptd’€e¥la bl unt face. Fig. 8 shows a shrink fit

chuck with locking elenents configured as balls 4 in a
purely schematic sectional vieW where the balls are

held in the support bore holes 5 by threaded m
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Thus, retalner I Spose the bottom

of Bﬁ@wneeewm@br@p@ﬁWﬁ@d70V¢M@Hcent thereto, there is

a sleeve 22. In the retainer 21, the balls 4 are

recessed, which are ?ressed by the retainer to the
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agaiB&fond FHQUIG@tis eWBb&uhrelnﬁ tl‘i’é §|@9\%99|2 hefieantot the tool holder by
recei ver opening 7 and 8679

threaded pins 24.” Thus, the threaded prns 24 e.g. comprise a conical cap. Cer-
tainly also other embodiments, like e.g. a ball head, are possible. The sleeve 22
comprises indentations 25 corresponding to the face configuration of the threaded
boits 24, where said indentations are configured corresponding to the face cap con-
figuration of the threaded pins 24. In the present embodiment, said indentations 25
are configured conical. In order to fixate the sleeve 22 at the tool hoider, at least
one threaded pin 24 with a conical face configuration or with an overall conical con-
figuration is necessary. Preferably, three, in particular four threaded bolts for fixat-

ing the sleeve 22 are disposed at the tool holder.
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opening 7. The balls 4 can be radially supported at "
sai d shoul der. Wien the tool is shrunk in, the balls 4
are su&gorted towards the inside and can secure the
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grooves 27 in the outer circunferential surface of the
sl eeve 22. The balls 26 are thus disposed in support
bore holes 28, which in turn connect threaded pins 29
anongst one another by a thread. Also in this case,
the support bore hole 28 conprises a smaller dianeter
in the inner portion in the direction towards the
recei ver opening 7, than the dianeter of the support,
whi ch corresponds to the ball dianeter of the ball 26.
Thus, the balls 26 cannot fall into the interior
cavity, but they protrude into it.



Fig. 17 shows a shrink fit chuck with an axial pullout

preventer according to Fig. 2 in a purely 'schematic
sectional view Additionally, the tool holder
conprises a conical spring 30, which is disposed
bethi@®ét WRe face side 12 of the cylinder shaft 11 of
the end mlIl cutter 2 and the gotton131 of the
receiver opening 7. The conpré Si on sprlng provi ded as
a conical spring 30 thus presses onto the
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thread 33 is formed in the tool holder. In Fig. 18,

anot her enbodi nent for the path of the |ocking groove
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The contact surface of the tube dlsposed on the rlght

with the tool shaft is provided conical in the shape

of a radial tubular flange 39. The coil spring 38 is

thus concentrically perneated by the tube 37. The coi
spring 38 is di sposed between the bottom 31 and the

cone section shaped circunferential surface of the

tube 37 at the radial neck flange. Fig. 21 illustrates

the tangential disposition of the |ocking el enments 36

in the tool holder along the section line A-A of Fig.

20 |n a purely schenatlc sectlonal ViEML Fig. 22 shows
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T 86795 WD - 17 - the radial tubular flange 39 of the

tube 37, a concentric cylinder surface shaped iecess
42 is disposed, whose width is preferably snaller than
the width of the cylindrical circunferential surface
41 T87Ph¥WQ ubul ar f1ange 39. Corresponding to the
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conprises a preventer |ocking the tool against

an axi al nigratlon out of the tool hol der, wherein the
pul | out preventer conprises at |east one Iocking

el ement and at | east one | ocking groove which

corresponds thereto and receives the | ocking el enent,

which interact in a formlocking manner, wherein said

| ocking el enment or the | ocking groove are disposed in

the circunferential surface of the tool shaft, wherein

the path of the |ocking groove is fornmed at | east

partially with helical or curved cylindrical surface

pat hs.



2. A systemaccording to claim1, wherein with respect

to1ts cross section the locking elenent is at | east
partially configured ball head shaped and the | ocki ng
groove is at |least partially configured divided circle
shaped. 3. A systemaccording to clains 1 or 2,

wherein the tool, in particular the rotation tool,
conprise at |east one, preferably two, in particular
preferably four |ocking grooves. A system

according to claim3, wherein the | ocking grooves

begi nning at the face extend over at |least a partia
SeRTENTY Of sl shaft 19 5. A system according to one
of the preceding clains, wherein the assenbly of the

| ocking el enents in the tool holder and correspondi ng
thereto, the configuration of the |ocking grooves in
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|nn§F circunferential surface of the inner cavity
Ving the tool, where in particular the |ocking
el enents are held in the support bore hol es,
preferably by threaded pins and/ or by a press fit
an /oroéhe Iockln el enents are configured with an

eri of SYHPELALP W&%dé% cWH?rP@u‘f”gbreéB??té%ﬂ%ﬁ(’ﬁsﬁg‘-‘ec‘

to the inner threads configured in the support bore
holigig the locking element 1s at least partially configured ball' head shaped and

the locking groove is at least partially configured divided circle shaped.

3. A system according to claims 1 or 2, wherein the tool, in particular the
rotation tool, comprise at least one, preferably two, in particular preferably

four locking grooves.

4 A system according to claim 3, wherein the locking grooves beginning

at the face extend over at least a partial section of the shaft.



20 8. A systemaccording to claim7, wherein the

I'ocking el'ements intheir supported positionTn the
support bore holes reach with the ball head shaped
configuration at least partially into the interior
cavity of the tool holder receiving the tool. 9. A
system accordi ng to one of éhe precedi ng cl ai s,
wherei n the | ocking eIenenIs are balls, which are held
in tool holders, in particular in shrink fit chucks,
in at | east one ball retainer, where the support bore

les for the balls of the bal] i ne i

Sl & Sitemegelit R o ar B sl Bieliha SRR e % o
t hol e di ter, th
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f%@fﬁ?%“ﬁ?%ﬂ?IQIE’@@II@X'B)??Ih&CIRIgIng el enents and | ocki ng
grooves. 10. A system according to one of the
precedi ng clains, wherein the tool is held by the
pul l out preventer, in particular in shrink fit LS,
8 o eFgtemeRcrol e Buth e ety SRR T el TR
el enents, in particul ar | eas ﬁne ép resédn1
o e RER £

I by a
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spring packets, and/or rupber, el ast| l ements. 11,
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by the pullout preventer, in particular,in chucks wth
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direction, where the transfer piece for. th i ni_qum
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bore hole in the conical radial 21 flange ortiqy,

t artiafball headsshgeedrotipes efrthaackpg ﬁIea‘c?Etsc%ﬁ%F‘Id%% ‘a
radi al recess along its cylindrical envel oping

surface, where corresponding thereto, a cylinder
envel opi ng surface section shaped annul ar nenbraﬂe Ii
erbeddédsysten ecedringite oge PHIA PraesdingC/at Whersl the lock-
manner, so that it touches, preferably confiqgured from
r ubbelementssare suprariedimthe sypepd b?WéﬁOIféé@,ﬂteﬁP?J?r@Iﬁ’ede”befe
hol es extend radially fromthe inner cavity of the
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to one of the preceding clainms, wherein the | ockin
griesngalparface into thel isher gavit Af 1k ted hplgar feseiviag tIIEﬁ)IOOI(IIIaPH
a left groove, and a right pitch direction for a too
wi hera theygare ejthepganfigured perpendicular to the rotation axis of the teol

holder and/or tangentially adjacent to the inner circumferential surface of the
inner cavity receiving the tool, where in particular the locking elements are
held in the support bore holes, preferably by threaded pins and/or by a press
fit and/or the locking elements are configured with an exterior threads, which
are configured corresponding to the inner threads configured in the support

bore holes.



13. A system according to one of the preceding clains,

wherein the shaft of the tool conprises an outer
thread at its end, wherein the outer thread has a left
pitch direction for a tool wth a |left groove, and the
outer thread has a right pitch direction for a too
with a right groove, whereinyghe tool holder conprises
an inner thread corresponding thereto. 14. A tool

hogder f\osrysféglf %&r%iXé Rl ac 9\%!@? mﬁugtls?cl@i@eel%erﬁtg & their

preceding’c rein the too | der “conpri ses
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pl Lﬂv{atlhe%mthe clains 1 through 13 relating to the
t ootd |

9. A system according to one of the preceding claims, wherein the lock-
ing elements are balls, which are held in too! holders, in particular in shrink fit
chucks, in at least one ball retainer, where the support bore holes for the balls
of the ball retainer comprise a smaller diameter with reference to the inside
than the support bore hole diameter, where the tool holder comprises at least
one ball retainer in the interior of the tool holder, where the ball retainer is a
separate component, is machined into a sleeve, or is a sleeve comprising a
ball retainer, where the sleeve is pressed in, shrunk in, welded to the tool
holder, held by threaded pins in an interlocking manner, and/or fixated at the

sieeve by locking elements and locking grooves.

10. A system according to one of the preceding claims, wherein the tool is
held by the puliout preventer, in particular in shrink fit tools, is axially held
without clearance by force imparting elements, in particular by at least one
compression spring, conical spring, coil spring, disk spring, and spring pack-

efs, and/or rubber elastic elements.

11. A system according to claim 10, wherein the tool is held by the puliout
preventer, in particular in chucks with minimum volume lubrication, without
clearance in axial direction, where the transfer piece for the minimum volume

lubrication comprises at least one pass-through bore hole in the conical radial
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flange portion, the radial flange of the transfer piece comprises a radial recess
along its cylindrical enveloping surface, where corresponding thereto, a cy-
linder enveloping surface section shaped annular membrane is embedded
preferably in a form locking and flush. manner, so that it touches, preferably
configured from rubber elastic material, where the pass-through bore holes

extend radially from the inner cavity of the transfer piece to the membrane.

12. A system according to one of the preceding claims, wherein the lock-
ing groove path has a left pitch direction for a tool with a left groove, and a

right pitch direction for a tool with a right groove.

13. A system according to one of the preceding claims, wherein the shaft
of the tool comprises an outer thread at its end, wherein the outer thread has
a left pitch direction for a tool with a left groove, and the outer thread has a
right pitch direction for a tool with a right groove, wherein the tool holder com-

prises an inner thread corresponding thereto.

14. A tool hoider for use in a system according to one of the preceding
claims, wherein the tool holder comprises the features of one or plural of the

preceding claims relating to the tool holder.

16. A tool for use in a system according to one the claims 1 through 13,
wherein the tool comprises the features of one or plural of the claims 1

through 13 relating to the tool.



