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*c0000z* S| DE ACTI VATED TOOL UNI T CLAMPI NGAPPARATUS USI NG MECHANI CAI§ NOV 2002
ADVANTAGEBACKGROUND OF THE | NVENTION1. Field of the Invention5This
invention generally relates to aninproved | ock rod clanpln ppar at us for
det achabl y®$h##¥681%%ng a tool unit to a tool supporter, and | QﬁPﬂ@ﬁP%rly
concerned with a side activated cl anpi ngappar at us usi ng nechani cal
advant age. 102. Description of the Prior Artd anpi ng nechani sns for

det achabl y connectinga tool unit to a tool supporter are well known in
theart. Such nechanisns are typically used in machiningoperations where the
tool unit holds a cutting insertl5that is noved into and out of cutting

" engagenen "mm“mmm"ﬁwmring nmet al wor kpi ece. The cl anpi ng appar at usal | ows

di fferent hol ding different cuttinginserts to be quickly
~attached to apgygetached fromthetool supporter which in turn is connected
to a device20that controls the novenent of the tool unit withrespect to the
wor kpi ece. One of the nost commercially successful'clanpi ng nechani snms

i ncludes a cylindrically-shapedcani ster that is mateable with the tubul ar
shank of a25tool unit and which includes apertures for adm ttingl ocking

el ements into | ocking engagenent with recessespresent in the tool unit. The
| ocki ng el ements, whi chaB&DBy pCTIVIATEDpROPLCENIT 4¢AMBRENG| | v noved t hrough
t heapertures in t he canLBEtRA%WSd@ﬁﬁﬁﬂcﬂEQﬁhﬂiQA§r@@HBNEQGE 18 NOV 2001 WO
991 64194 2 PCTI US99/ 12930 | ock rod haV|ng cam portions that engage the

| ocki ng el enents. Exanples B CKGRIOUAD i INEFENBEONmM are di sclosed in
Eri ckson U. S. Patents 4,708, 040; 4, 747, 735 4,836, 068, and 4,932, 295) each
of which is Slassigned Eﬂ Egnggggkgllhogntggﬁated in Latrobe, Pennsylvanla
Such a clanping nechaniSmis 11Tustrated 1n ure, 1. Here, a side
cross-sectional view of HHé& dP¥F8t1€Hd9§§e6? cERTRE2F B9 3% shown which
includes 10 aamppefiedr e.o@karioa enpan abparayhs NEks & c@été)ﬂliablt)hrough t he
wal | of the nenmber % er d%an%ter 80 tgg C|r€ular gre formng the
aperture 54a EPSESF l&ﬁb?off t 88 h& outg é HBYRF - Gf / t H& §ﬁ%er|ca

| ocki ng eIeneparsiaulﬁhéyi@@hcammeﬂownmhladesda sanivatedrelianpdn having a
spherical depg Iy f anp 68. Wen the spherica
Iocklng elenen §%$§%ng§%£1§2 %ﬁicggoﬁgg%ﬁgﬁ %6 and the stop flange 70
of thelPock réd 60 abut 8% e PR&OZLABEi cal elenent 57a is in a

non-1 ocking 20 position oMyn@ln\gou{e@h&hh@wSt Hert déuh@ﬁaﬁmn&ﬂxﬁe@ﬁlﬁgt00|
unit 10 to be inserted .into th% qrular recess 59 o; the cou:ﬁé menber
&5 e

43. However, \ﬁhéﬁotlhélqld:cl?or(?d SURBOEL S 0 2 F ReF T HHEPR ¢ ition
illustrated, tre. rammdﬁ3mﬁthdmasmanqmm%ﬂwmnca&éymadgdnghymed@a@ESQZS and

raises the sphgy s e Kl eI oc T il RolBE hOCkKEDEnpOBRLLED. |1 such
a position, th eri cal ing e enent 57a w gl ngfy and ocklngly
bear agli nst é@a&n@%@cam tiite wid o3¢ of FHELiBg| ep@prgenent with a

rotating metal workpiece. The clamping apparatus

allows different tool units holding different cutting
inserts to be quickly attached to and detached from the
tool supporter which in turn is connected to a device

20 that controls the movement of the tool unit with
respect to the workpiece.

One of the most commercially successful
clamping mechanisms includes a cylindrically-shaped
canister that is mateable with the tubular shank of a

25 tool unit and which includes apertures for admitting
locking elements into locking engagement with recesses
present in the tool unit. The locking elements, which
are typically spherical, are radially moved through the
apertures in the canister by means of a reciprocating
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*The prior art tool unit 10 as illustrated in 30 Figures 2 and 3 includes a
forward end 12 for holding a , cutting tool, and a rearward tubulldr N&hzok
.16 for connection to a tool supporter. The forward end 12 includes a recess
or pocket 14 which is conventional irbdesi gn for receiving an ingexa | e
cutting i nS¥PPY6483 | ocking bracket, dhd shim (not shown). APCTHEYIATRYI on
between the forward end 12 and the tubular shank 16 is an annul ar abut nent
face 17 for engagenent with the 18 N~V 2C02 WO 99/64194 PCT/ US99/ 12930
annul ar face of a tool supporter when the tool unit is connected to such a

supporter by waykofrcd HaARIgN¢aiEpbaniss thetabugaget chaceokkingy pl anar
and is orthogonally oriente th resge t to.the longitudinal 5 axis L of

the tubular s S-As E‘Ix?"lpﬁnﬁﬁcaﬁeﬁ FR Bi GLPBP3NS; RECPABIFEY 8¥fank 16 has
a frusto-coni calscifoaesl and BrickgdasvaspabPatehteppososgoapeni ngs | 8a, b for
recei ving spheyri ki n I nts_qf ,t c i anismwhich is 10
descri bed herZﬁ’r@ﬁ’jrﬁc'Tﬁé%\?gl’ﬁg‘gmag flhgggp%%gﬁgggfzg‘;?g ‘é’b&f&'ﬁ r%spart,
cylindrBcal arsmmdnedkito Kennamesrénincandoaagkddifadatiolde.,in Fig, 3) for

facilitating tﬂé%ﬂsgﬁk}a{}ﬁ engagenent between the shank 16 and the spherical
| ocki ng el enents of the 3 anpi nﬂ 15 nmechani sm The inner surface 22 of the
tubul ar shank 16 is substugh BalClaMByNEnBLFEaRiFER dFapelLEtERESS Y hmte with

t hef out er2 4S_ur fraicRref 1t.he_1{é5.1::éi,f3'fae|’siﬁé I:b@sboggba?ogaqﬂambsmbfm@es hgngoout er
surtace I's frusto-conl ca or the purpgQses o ot enterin

Stiffening t hEShaH SR ot Weh CRBIERBF oo 15161NE HOLGHI LOGHORRe

D sposad ort hegorddntuntd B4 dimethet botrheodpposyigndmeneigbok@a, b are

al i gnnent sl ot 8. il e i ged, S Lot s . it into
pr ot rudi ng keyt}%%ﬁq.pgh}o?emﬁﬁgr\ggehpgi rrrl“"g ggcggi'stgggosng\ggt ﬁ‘el Sieg%pgl ng
mechani smt o efshe giingwian bogewseonming Spenepgztige, b4ai th asied Yspheri cal

| ocking el emengisQfyithar &d AHY DG rEBChaRheRerWoln chaf aheRee caqw to Figure 4,
a prior art clanmping nechanism35 Is disposed within a_prior art 30 tool
e

tnin
supporter 37 aLEHSwh eRery &78i-ng TRBChRFKs FPds5 60ndngdasiesd &IS58 rical |y
shaped 1gani st gfodA s WYL hantilriyy @ apherscad dépres@onf BeMwiedupl i ng

nnul ar  abut TIPS S S5 TR % GATFORPS | ABSas CPe Ebaery ot Sedeaty
abut ment face diewdntt H74¢ dod assitedl Gnwhée thpresspglonngsnerpss t4® and t ool
unit 10 are comngetedndde;d ol (HidPRBEL BRUSERI aB (i AR HA%A 1

71, the spherical element 57a is in a non-locking

20 position which would allow the tubular shank 16 of a

tool unit 10 to be inserted into the annular recess 59

of the coupling member 43. However, when the lock rod

60 is moved to the right in the position illustrated,

the ramp 68 of the cam portion 64a wedgingly engages

25 and raises the spherical locking element 57a into the
locking position. In such a position, the spherical
locking element 57a will wedgingly and lockingly bear
against an angled aperture wall 30 of the tool unit 10.

The prior art tool unit 10 as illustrated in

30 Figures 2 and 3 includes a forward end 12 for holding a
cutting toocl, and a rearward tubular shank 16 for
connection to a tool supporter. The forward end 12
includes a recess or pocket 14 which is conventional in
design for receiving an indexable cutting insert,

35 locking bracket, and shim (not shown). At the junction
between the forward end 12 and the tubular shank 16 is
an annular abutment face 17 for engagement with the



18 N O V 2002 -4 housi ng, nenber 45 di sposed behi nd-the coupling nenber 43.
The canister 39 is affixed to the housing 41 by way of an annul at 8fNOX§H 47
secured to the coupling nenber 43 by bolts 49. Coupling nenber 43 is in

" turn 5 secyr he housi ng nmenber 45 by neans of bolts e

cani ster 38“?%%%?%@ stationary relative to the | ock rod 6o§§ﬂﬁﬁﬁgﬁ%ﬁﬁ
operation of the clanping nechanism 35. The distal end 53 of the canister
39 includes |0 a pair of opposing apertures 55a,b for admtting | ocking

el enents 57a,b in the formof spheres. The |ocking elenents 57a,b are

Il lustrated i ansolad fanesof oastosl t sreppoposr twhem wihen told andnpiisg

mechani smis L.h.phan ' t heir LtJjon 15 when

t he coupling ﬁgghﬁﬁgggcela‘?gcﬁléﬁgp%s%‘?llg%#lf@%? kIB}g V?Anlg\(g‘rft taéntglta(%?%o e that the
wal | s of the mpehanien. 553he abetpent nfiaceal? bHer aslamayi agdadsi nner di amet er
that is sligh hap; 'é%?g el { ; eres
57a, b. The dié%g?bengg%%§o?e%%§€%2g$§§%?f3 é%fg?igh?héfﬁgggggﬁzeg}eviously
nenti orfed pai #X6f kI PEnkRAt trRYL2Y neBaBRold) di sposed at right angles to
the apertures 55a, b. An§rust ongopa€dd! ynShipete annhal c@eassy 59 is
defined bet weeg ng gu}tzer surface of the ﬂ% enddr Gzcﬁf t he cani ster 39,
and the innerS83PfFat B&Sof tRRSEIUPPRhER e grstedes, enddie t ool
unit 10. In adfi bpposingt bpeningst e8a 39 ol teomkivignes Eipdeed calda, b, the

cl anpi ng mechapl.sm. 35 i nyept Lo (T rs 60 which
s 30 reci proggfzﬁg}lﬁo?/g%ﬁnégg oﬁg g%éag}éﬁlﬁt%é{thggt%ggi"}thﬂ% i'Tlustrated in
phant o The fsekribadebenasnafest al Teadwabls At aft thealdpgrdingsosed wit hin
and slidably ﬂEHaB|§ré‘tBnr§§9€9tc%?iﬁ&?iééﬁté¥oﬁﬂﬂjSﬁ%ﬂF: the canister 39.
The di st al end_62 of the Tock rod 60 32 I ncl udes, opposi ng cam portions
64a, b for radFAFFYRRBTERGE ABA| BBRF 7Y %ﬁe?%%‘”%?‘é}lfp

thtéqaﬁﬁrbut of the
gznulbar rfcgssaaﬂéiiF@tmgsmggloemﬁgpénga@em_ re beJthehleQfl héD@arfk poLtions
a,b includes_a_deprgessio i s_partia C enentary in shape to
t he spheres 5'5?8 38,8 éﬁa ﬁpﬂﬁ'ﬁbc%g g%féhﬂgnﬁiw soﬁ%n%}}?e cﬁ‘l‘“?ﬁ’é”%epr essi on
66 towes d themdrhralisand BReoinnhée sorkacedBMf Te Tutarhaporshizork 64
defines the paghsaf oLBgcLACkLagyCLETRRLS:BLONG (dildePTh ibsaclly s PALh i's

al so known as the be _
mate with the outer surface of the canister of the

locking mechanism. The shank outer surface 24 is
frusto-conical for the purposes of both centering and
20 stiffening the coupling between the tool unit 10 and a
tool supporter. Disposed orthogonally with respect to
the opposing openings 18a,b are alignment slots 26 and
28. As will be explained, these slots 26,28 fit into
protruding keys (not shown) present in the canister of
25 the clamping mechanism to ensure alignment between the
openings 18a,b with the spherical locking elements of
the clamping mechanism.
With reference now to Figure 4, a prior art
clamping mechanism 35 is disposed within a prior art
30 tool supporter 37 as shown. The clamping mechanism 35
includes a cylindrically shaped canister 39 mounted
within a housing 41 formed from a coupling member 43.
The coupling member 43 terminates, at its distal end,
in an annular abutment face 44 that confronts the
35 previously discussed abutment face 17 of the tool unit
10 when the coupling member 43 and tool unit 10 are
connected. The tool support housing 37 further has a



Lock rod 60 further has an integrally formed stop flange 70 that engages an
annular wall 71 of the 10 canister 39 to arrest the stroke of the {gajyrgm
60 in the distal direction. The proximal end 63 of the lock rod 60 Is
formed froma cylindrical shaft 72 slidabkg-nmounted within the proxi mal end
of the canister 39. Shaft 72 termnates in a spring retainer 73. A spring
15 pack formed from stacked Belleville washers 74 constantly applies a
tensile force to the spring retainer 73 that biases the lock rod 60 in the

| ocki i tiop ill d The, distal_end 62 of the |ock rod
60 1's Used 20 {BOPRYES CRATSS i REPTOER HRRt ™ 0TH Grr e o UG monber

43 when t he t0043un|ThéOcaxslsstoereweieaaéﬂle@rtm htalte rl&am)mgltflthme t ool

t 10 t b f th th
stal endt of RHeSF iR dndipf re ERuRe 18 BEEBECA b (e (OB D" Lot
unit 10 for sucme@bﬁraﬁ bthléOJeTF%m‘b? ng GeeRLbng MEscepethities By WppPrying a
force ands movi ngethiged Ock 104l 8814 Ond NRehBEL w%ysrﬁeart@ dorssd §he

spring pack washers /4. The tubular Shank 16 (Fi 3) of the tool unit 10
is 30 inserted FRE® the %ﬁ‘ih‘cﬁ%?rr%%e%%m%gn%nﬂt%‘}/l?%%ﬁ(/ﬁﬁgl%%veaﬁﬁ?|@éefor ce

on the lock rodi66x tbe §®rdﬁ@11@§10tkhé\ﬂéﬂ9@f§t:?é|n%f|tﬁe§)r<§l&arﬁﬂ'ﬁ1§1 ock rod 60
to the right, caushnlg%the %OCkI ng elenents 57a,b to nove radially outwardly

along the ranpsm%‘§ and to engage the 35 angled wall 30 of the
openi ng 18a of the tooI UThée Shatrnkl 1€énd 538of the/ COPstMY Y Gdildides

PCT/ US9 2930 L n S d e r e canister 39 is
a cyli nd{r(l}cal b%r g%-(t%f)d&%og%% %én%g%ﬁ g é 3 k?h%élﬁaoag&? J]: I?é axis L of
the clanpi ng netbehisze Skeménts Faz, been Uﬁl%cﬁvmeﬂftmeltﬁys angiieng t he

cani ster apertufgcyahd &0oRle%k @p&%té‘ré hflﬁﬁkgé%é@'l'n 3100 thgdool unit
shank 16, the clanping force on the tool unit 10 . be increased over that

of a non- angl edtRaPRoWistRRLE RESHHECR oYRen ohe ¢ JrIEﬁj WRFHRRASY ke 10

same ranp angl eunibép@almaiﬂegsﬁa@tfb&xmﬁh@s fo dHbw tirseiaceEildidied by
tilting t eaperlglure pertuyre wall__75. The

aperturd oA i F PRE bR LI ST e sy
simlarly to t hEmpcp)Etamnr ecavatdt &5chabrehspexlIs caff |ghe JaﬁaaneddreEG 9% th | ted

at an angle betye y. 1;1.% t.q axis R
whi ch ext ends radl %om%'ﬁ% onglﬁéﬁﬁ%a%xll Cguat"ﬂi ati %lttngl%of t he
aperture wal | 761#311312 ﬁelmt@g%’loﬁhﬁ! n%@’é%ﬂéldfﬂgamwlgqupmh@g liasdarpf t he
clanping 20 nechgnésdd 357a,b. The distal end 53 of the canister 39

20 also includes the previously mentioned pair of
alignment lugs (not shown) disposed at right angles to
the apertures 55a,b. A frusto-conically shaped annular
recess 59 is defined between the outer surface of the
distal end 62 of the canister 39, and the inner surface

25 of the coupling member 43 for receiving the tool
unit 10.

In addition to the canister 39 and locking
spheres 57a,b, the clamping mechanism 35 of the
invention further includes lock rod 60 which is

30 reciprocally movable along an axis A into the position
illustrated in phantom. The lock rod 60 has a distal
end 62 concentrically disposed within and slidably
movable with respect to the distal end 53 of the
canister 39. The distal end 62 of the lock rod 60

35 includes opposing cam portions 64a,b for radially
moving the locking spheres 57a,b into and out of the
annular recess 59. To this end, each of the cam



A clanping nechanismutilizing this arrangenent is disclosed in Unif{@dy Zgﬂ?
States Patent No. 5,694,820 which is assigned to Kennanetal Inc. and here

t ncorporated by reference. 25 The increased clanping force is best
understood with reference to angles M and-8-shown in Fig. 5. Were the

| ocki ng sphere 57a is pushed radially outwardly into the | ocked position
illustrated in Fig. 5, its spherical walls engage both the angle 30 portion
30 of the aperture walls of the tool unit 10 . and the tilted wall 76 of

the aperture 55aq3t ;s @géebwgnégqhssw% Be E@Egggenbgstﬂﬁleﬁo getion of

| i nes fron1aper re e an ortion o e tool wunit
aperture walls @@rtihﬂ§Yp¢@P§é§m@ﬁt§5Y|hﬂeﬁ apestat thei gpheres ®hathe ot her

hand, angle N '%nﬁealgsﬂ bXslbﬂeeﬁdlwgl@Qoﬁeahecg§déhsfp£§al@agreégﬁaﬁatlon
of aperture 18 N O 8 6 and the an gPed portion of the too

unit aperture méﬁl§°36rdTHBelééEFﬁ6 8pfecPé SFathedyPrYl §englgesTRRese

sur faces, sby foeaadpdr@mbﬁcsneaéfiheamthe pagh 68 ohet heckonk épdméﬁtsslnce
re b7a ener fes a

angle Mis snall an,ang le N, g.sp
gr eat er nechanlézpngd%gﬁtéﬂg bE?ﬁeenQEﬁﬁsBagﬁr?§c8§58e¥?ﬂ 5% e M than
t hose defined bpaddgkeabk.This nodified arrangenent prOV|des a cl anpi ng

o O o oar LREANELa! BANLOBL ! 30T 0] [ALEE. SENPT ALSfedO Wi D
t he original arrangenent such a pri art Clanprng nmechanism
provi des i ncreaséépcifampgag7Porbat Eopgagmsarnapgerear valhhithof hehéock rod

noves loﬂ@'tUd'%ﬁhﬁ%tbg thergl appLag EE@“@EkéﬁéheﬁstHS 168 "BY £6 apRi ng

mechani sns 15 th IS operated fromthe side of the_clanp]ng
nmechani sm U. S. tP&téﬂ?tﬂé diregbigne |§h6|PE@Féﬁa%Oe%@cﬁ3a9§|B%ea%??$ated

mechani sm and i $06068S$k50888mEE BeamaHEEgn1haglcamdshaﬂ@p7yvgladébbyland
her eby i ncorporated by referenc

S ﬁ ge a t|¥ated 20 cla gg
mechani sms, as TREVCEHr FERPEY & FsProﬁﬁga of"8p8 FF%n%?nh§?%g tani st er
havi ng apertureshnﬁth7angéed1matés ifthe spgliad watésnef The cansstimgcause

t he | ockipg balls nmove .alon g X cl anpi ng
nechanlshgand tﬁ.Sknéeéﬁgﬁtf%oﬁ|5958#§§ 5%9?%@?%1? %Qsﬁ% %E@4ball track of
a side activat edonstkntoy. applies a tensile force to the spring

retainer 73 that biases the lock rod 60 in the locking
position illustrated in phantom.

The distal end 62 of the lock rod 60 is used

20 to physically bump the tool unit 10 from the coupling
member 43 when the tool unit 10 is to be released. For
that reason, if the tool unit 10 must be pushed out of
the coupling member 43 for release, then the distal end
of the lock rod 60 must be positioned relative to the

25 tool unit 10 for such contact.

The clamping mechanism 35 operates by
applying a force and moving the lock rod 60 to the left
against the force of the spring pack washers 74. The
tubular shank 16 (Fig. 3) of the tool unit 10 is

30 inserted into the annular recess 59 and by removing the
applied force on the lock rod 60, the spring pack
washers 74 will force the lock rod 60 to the right,
causing the locking elements 57a,b to move radially
outwardly along the ramps 68 (Fig. 1) and to engage the

35 angled wall 30 of the opening 18a of the tool unit
shank 156.



1t woul d be advant ageous ‘Tf, a desi gn were avail able by which the ﬁcha}ni cal
advant age heretof ore di scussed woul d be avail able to side act i vat @a0V 2002
. clampi ng 30 mechani sms. SUMMARY OF THE | NVENTI ON The invention is a

cl anmpi ng i for detachably conngecting along a | ongituydinal LS a
t ool unitnsggg&f‘ég‘} support housi ng. %he tool unit has a shgg{{}i&ﬂ’ﬂ%g
openi-ngs and associated walls. A plane of orientation is perpendicular to

t he | ongi tudi nal axis. The cl anping mechanismis conprised of at |east one
| ocki ng el enent, a ~ g NW Luut 8 canister that is nateable with the

tool unit and which inclytleshan ;i Wre fdusiagiy tdgegig uree skackifnghel ement
and a | ock rod th%; i s _reci rocaILxﬁgfvaq! along a fi.rst axis radial to
i Lingnices

the |ongitudi FAPEEYEE amd WA iy 115K FEr®ng t he | ocki ng
el enent t hr oupkerpeaddianilsertapsrd uondirtord iare urdxdick éd gfoshei on i nto

| ocki ng engag%ﬁ%iw r?né%lfaﬁoﬂ #nit. The aperture of the canister has a
e wall o

wal | whi ch oppose tHe ‘opening in_ the tool unit shank. The
canisteP wall is al ong dtltharderh Sliscovatied that hy l2eedingdchgl axis and

forms a positiceiaRere afd it wiiane ffatdd IPgedte tHae apgskhi W@1angl e
formed by the _second axi's between the canister wall and the shank opening

wal | is small &P Ofafht tRRt gy B e tifoe F o 1GTHHD FOFFRy CRaltP®and a

| : ne 1?hpar al kelolt Quiilftle l]EU angy Be qrﬂmaaél _e‘tdﬁnm& &fl'féftal’df?,a h_bﬁ-taag_qaa a]>c<i s
al ong the canister wa rms_an e W e .plan ori.en ion o
betvien 10 ando3g HBGriShhe RATR HORREt dbi PR St e b8 i58 ThE bal |

track db the caaepinagprecigie smhedrs rn@eenteiat itce Rig.t B¢ phase or

f“ entati on t‘lsp%rJHotm;% esﬂé)%“t%yﬂgcﬁ't% L Jeﬁ)%}&}’%et Qﬁaﬂab's tagkpas the
ocking el ement noves “tThroug e Cani ster aperture. I's angl e may be

bet ween 1-10 dé&goRprsditcs aperpizmaevadil 75 or i Be apenturgn#adost epodf er abl y,

between 2 and g3 deyeashe Wik £t & U bl gy ¥ hes liqalegod reci procates

along the first, axis, It is also possible for the |lock rod to reciprocate

al ong an axis af’@i;’ t'eP Johe RPHRYTS MRk The NUERISRFSHELRERLYM may

furthewsi ncl udmld t7g gike tST1E¥d tdy eadaiyl aabetvedntl drahat abley apgunt ed
wthin the to

the | ock rod S0H- BHGRE FHRBEY ofd o’ CHEH O ERRSSEr ety PR B SB3FTy moves the.
| ock rod. extends radially from the longitudinal axis L. Such a
tilting of the aperture wall 76 has the advantage of
increasing the gripping force of the clamping
20 mechanism 35.
A clamping mechanism utilizing this
arrangement is disclosed in United States Patent
No. 5,694,820 which is assigned to Kennametal Inc. and
hereby incorporated by reference.
25 The increased clamping force is best
understood with reference to angles M and N shown in
Fig. 5. Where the locking sphere 57a is pushed
radially outwardly into the locked position illustrated
in Fig. 5, its spherical walls engage both the angle
30 portion 30 of the aperture walls of the tool unit 10
and the tilted wall 76 of the aperture 55a at an
angle M. Angle M is defined by the projection of lines
from aperture wall 76 and the angled portion of the
tocl unit aperture walls 30. This projection
35 intersects at origin 77.
On the other hand, angle N is defined by line
R, which reflects the previous orientation of aperture



~ a Nov zoo2 WO 99164194 9 PCT/ US99/ 12930 BRI EF DESCRI PTI ON OF THE DRAW NGS
- Fig. 1 is an enlarged cross-sectional side view of a canister, sphey N&RY(;
1 ocking el enent and cam portion of a | ock [gq in prior art clanping
mechanisns; 5 Fig. 2 is a perspective view of a prior art tool unit of the
type secured by a clanping nmechanism Fig. 3 is a cross-sectional side view
of the prior art tool unit illustrated in Fig. 1 along lines 3-3; 10 Fig. 4
is a side cross-sectional view of a prior art clanping nechani smthat

det achabl y connew&a%lt e &andl thai angileli gerticandf2the aocbdolinsupporter;

Fig. 5is a partial_enlar rQss-s [ .5).d ' a prior art
cl anpi ng nechani%ﬂ?Fnuﬁgigﬁgig ?ﬁé agéétgggk&§F|gpé?gggﬁéﬁeH?dﬁgasﬁ Is a
perspective vi evenfaghe thdeacsivieedsel bppfogcedclaapiacemeatcrdancéeni t h

the subject inveptj, ”éaFEQ-aKei§oéktg8dVESW’Oéihbs_ﬁh ?é?ﬁth¥aéﬁglégr
cl anpi ng nechani smTn accordance wth the subject invention;, Fig. I's a
cross-sectfonal ehenagnghevNewtbe thekingespbereabdd graRPRRGSMBchani smin

Fig. 7 taken al oggebi88Sm8cBaneali BavAth§eabEEREEnSCRbEANSLIr¥heWst aken
along arrows 9-9 |n,F|g. 70l stratgng tge clsnglng ngchanl min t&g,

| ocked position; 3¢F§RedpbY s2BI¢tR o¥st8aTt FBASE IFEW EAKBY arghg Hrrowdis o
in Fig. 7 iIIusgm@aiﬁgeaharﬁhﬁgamegtSﬁravmaasisntlampmﬁgrebeasednpeabtion;
Fig. 10 is a side

R A TSN et T ST SRR K
rel ati onstd p of wbopooketsriginad 86randgmenti nventi on.

While such a prior art clamping mechanism
provides increased clamping forces for an arrangement
in which the lock rod moves longitudinally in the
clamping mechanism housing, in many clamping mechanisms

15 the lock rod is operated from the side of the clamping
mechanism. U.S. Patent No. 4,736,659 is directed to
such a side activated mechanism and is co-assigned to
Kennametal Inc. and Krupp Widia GmbH and hereby
incorporated by reference. Such side activated

20 clamping mechanisms, as they currently exist, are not
operational using a canister having apertures with
angled walls. The angled walls of the canister cause
the locking balls to move along the longitudinal axis
of the clamping mechanism and this movement would force

25 the balls off the ball track of a side activated lock
rod.

It would be advantageous if a design were
available by which the mechanical advantage heretofore
discussed would be available to side activated clamping

30 mechanisms.

SUMMARY OF THE INVENTION
The invention is a clamping mechanism for
detachably connecting along a longitudinal axis a tool unit
to a tool support housing. The tool unit has a shank with

35 openings and associated walls. A plane of orientation is

perpendicular to the longitudinal axis. The clamping

mechanism is comprised of at least one locking element, a



1 B NOV 20Z WO 991 64194 PCT/ US99112930 DETAI LED DESCRI PTI ON COF THE .
| NVENTION Fig. 6 illustrates a perspective view of a cl anping mechani § P38
for detachably connecting along a longitudindF axis L a tool unit identical
to that 5 tool unit 10 previously discussed to a tool supporter. The

cl anpi ng mechani sm 235 is side activated by a |ock rod 260 (Fig, 10) not
shown in Fig. 6 but nounted in a |location dianetrically opposed to

cylindrical bore 205 illystrated in Fig. 6. The shank 16 of the tqol _unit
10 10 (Fig. 2) ERP&RESEY :ﬁ%‘tt He maﬁ%%é@é}s S0 tand et g (B of
the tool unit lGnaidedesgagecddertidre [fookiatnielterentthe2 3t dd-igd.em@noM t hi n
t he annul ar rec 59 of, the, ¢clanpi.ng _nechani sm.235. Fi.g. 7.llustrates a
top view of thegi@ éer%sopgekctglzjvdecC rag\r/)vilnsg rﬁrcelsperrﬁcéagljiyn n]9|~\’gabqbe aﬁ‘r?é'lgl c?olﬂrS%:
support housi ngax3? meylisd dcsithy & dnatigmdingdi ece sornwhhaye rgprprhissldd  of
parts conngct edi .9 pne ARSI nd! /20 ltoé%@ﬂg@ﬁ rpield o qHase skid,l ed

in the art of netal fabrication. 20 Fi |lustrates a cross section o
the cl anpi ng me@R&XESHS2$F Ahieeh WlGTFas mesig-ign dntiqg lopkinge cl anpi ng
mechani sm 235 ién@@?@hﬁz‘ﬂty wEWHTRHE G calouintthe THengiddidiial axighd and
therefore, while re Eren e Wl a&ﬁdg@de usin "a"t?{l?g " Q" %fixes in.,
reference 25 it ERBIETEd éhtV3s| S RPIGT Wit 84 £he ReTgHKI d
be understood i nnt haealhsericewdft siehksufliexeamnitdrert hedd par tas daie a

i denti cal,, The Lster. 2 I.Sy.s8cyred,to -t . . PRQY.t usi 237

usi ng boljtos (no%gg %\%%n)a)é?n%’lgcxlﬁ %ele;ktoenélet hlrogl‘t%r‘glht%?ﬁn}c %g{\s %glrd;fn%ﬂrbg (aFi g.
7). As previ ousPysitavicomedlea ke thodien @ lanenmft ©25rddr imre Jihged radial ly

outwardly from LRe:ikqRE MY NAlr Akl bbb Hh&dR6Hs 10d Lol Lhvd Fig. B
reci procates in and out of _the pag}g_‘)9 A portion of the slhank 216 of a 35
tool unit 210 h&8TBEERTAMA PESHER SNk QPSINEBIALL Fife TRYL St TR

parts in Fig. 8ahomngiie mureskdbetiweenr the-@hazxoPMiNY 64194 ahdl a line

15 parallel to the plane of orientation.

Preferably, the second axis along the canister
wall forms an angle with the plane of orientation of
between 10 and 30 degrees, and most preferably, 15
degrees.

20 The ball track of the clamping mechanism may be
angled relative to the plane or orientation to permit the
locking element to follow the ball track as the locking
element moves through the canister aperture. This angle
may be between 1-10 degrees with the plane of

25 orientation, and most preferably, between 2 and 3
degrees.

While in one embodiment the lock rod
reciprocates along the first axis, it is also possible
for the lock rod to reciprocate along an axis parallel to

30 the ball track.

The clamping mechanism may further include a
torque screw threadably mated and rotatably mounted
within the tool support housing. The torque screw is
preferably attached to the lock rod such that rotation of

the torque screw reciprocally moves the lock rod.



- PCT/ US99/ 12930 explaining this invention are the | ocking el ement shfgﬂ Uﬂ?’

the lock rod 260 and the bunp-off nenber 280. The | ock rod 260, 1 gh ts
" reciprocation in and out of the page, may displace |ocking elenents 5

" 257a, b radigll] wardly fromthe |oggitudinal axis L to e hank

216 of the 8%%#& 210 or, in the algt ernative, may displ arc}g:q?‘%é/%h% of f

menber 280 to the right, thereby di splacing the tool unit fromthe | ocked
position. The cross-section illustrated in to Fig. 8 shows the |ock rod 260
in the | ocked position with the |ocking el enents 257a, b radially extended.
O particular interest |nBRLEF BESTRTRTFEON Inees 255a,b in the
cani ster 239. For purposgs of convenl of orientation P, 15
which will be per pendi cu F to heht onglaterLﬁf Jira g?_ %Jh%fl%gsﬁ Tated as P,
will be identivied ofhe cgeistses A8Exidyl Jlmk:asgmlettmqararcﬁ G, are
along a second~gxi{$op i€ o< lalol W t% ]?EE,Q £ferably
15 to the pl ang of %I’I ent aﬁcgt%{ %tOdaq a’}%lol resu £TQ%e? ocking €l enents
257a,b afe displaced radi¥1 2 cﬁﬁ\ﬁarRﬂd’SﬁHﬁﬂQ% 16k 1ol 2apriemaértare al so
di spl aced towatgol hgnabusfresie fagR ?s%&fedfwcaa@mrﬁ& ChedH M Rpo. This

design, as previously discussed, provides the en ﬁmed rrechanl cal force
previ ously 25 unavail abl &% th HHé (THERS 1R B! Rrdangted 9

nmanner. Appl yi pgibhi art océdle wiranddrmdrdvediigh Bigl he abetgased cl arrpi ng
force is highl igﬁégd V\gth reference to angles Mand N shown 1n Fig. 8.
Where the 30 | 6CKIrng  sphere 257a is pushed radially outwardly into the
| ocked position illustrafes. it JP.'. ¢ $Sdd ixropheectional | si@engafjea bot h t he

angl ed portion h f ﬁ%%i@;q he
angl ed wal | g2§$ %E*E a@le%?ﬁ éé}@g%fsgﬁ taﬂg‘f: éﬁ% ﬂhlgg*iy 1s defined
by the proj ect FBf BPO&xuelts oF i Zperk And v?amo X 6EeP SUPPereter ong t he

angl ed portion of the top{ urstls?teegﬁaﬁte;amalénl%’élgéi@fdzﬁegsa&@eq&dl This
1 g NOV 2UUzZ V\D 9l 64194% PCT/ US99/ éiectlon inters ts at origin

277. The tool GAFE %PpEFtTF & VRTICDFRF r{“%%‘-l“e TR HBotRIEd with
axis R1®&n thetbehepehauﬂe walpl e dve sanmfech;ed by axis 5 R which reflects

the prior art orientati f t i ,ﬂ{]g, I ortion of
the tool unit aperture wa 0§1’$ %2]? #fﬁe%{%‘%q%g@esp ere %gﬂﬂg %ﬂ?eggl y engages
t hese surfacesaﬁylVéFéédcmW%maﬁlr%Jtrheac?%m?ﬁ%%eo‘PlWlethQ)ck r od
260. Since angkfibhebe $HPEhE€Ion;

Fig. 7 is a top view of the side-activated

20 clamping mechanism in accordance with the subject
invention;

Fig. 8 is a cross-sectional elevation view of
the side-activated clamping mechanism in Fig. 7 taken
along lines 8-8;

25 Fig. 9a is a cross-sectional view taken along
arrows 9-9 in Fig. 7 illustrating the clamping
mechanism in the locked position;

Fig. 9b is a cross-sectional view taken along
arrows 95-9 in Fig. 7 illustrating the clamping

30 mechanism in the released position;

Fig. 10 is a side view of the lock rod in
accordance with the subject invention; and

Fig. 11 is a perspective schematic view
illustrating the relationship of components in the

35 subject invention.



10 than angle N, the | ocki-ng sphere 257a generates a greater &M‘é@
advant age between those surfaces defined by angle Mthan those d OZ:>y
angle N. This nodified arrangenent provides a clanping force on the order
of 30% hi gher than that clanping forcq generated 15 with the prior art

ar r angement WO%/6419¢ previ ous desi gns tHe | ock rod travel ed |’F£‘E’H%99’§%ﬂ%

| ongitudinal direction as the displaced |ocking elenents 257 and therefore
the | ocking el enents 257 would follow the ball track on the | ock rod. 20
However, the |ocking elenents 257 would be laterally shifted by the anount

of displacenment caused bﬁﬁ;ﬁg AN YrRERARAITION © @mcqwmframor art side
activation devices had rack essenir a para 0 t he_pl ane of

orientation P illustrat eHl‘Bn Ei @1181513%3?5aaﬁ&lréaeﬁﬁé?’?ui*’é§wmﬂél 8 nmove the

| ocking el eneng12 lﬁéf mbBRafgBheR 36f fiohe deahkbhbbagkconbedeeagmalohg this
deviation and in_t BI rit,of the_subj |n\1 nti,on the ballahrack 263

(Figs. 9a, 9b, a?'n‘anié): gonpti §§§Sa1‘bé‘mt§’6’|&t 25y 26$e§51ﬁ33| f§ 5"8Epressi on
266 and m ranptaéB dﬁitnnogptbelb&bllyt ddskudtadwtioch teodr iseppedtat. an
angle(3(F|g ) h.a firs X ar.al | t |_ane_ o ntation
P. The angle B 8% é PrB- ?nga% % 98%S|1t%| \§gdea%c}:g$ag % ?Hefaf ?éés: axi s
Q Although nor0352§h0\m19n EDgsnO@asawngbn fhg. Iécbpﬁgn@mwedt ip53a noves
al ong the ball 6 r a o] al ong
2 ani s Q paratTEr Eg ot Re T L ROy L Ho 08 64 194 13 CETSSE 13830 pl ane
of orientationipl H§tFﬁ§efioé¥él Hé el énentTh?SFQaPi‘g&ﬁdéé theot§R1t HBiEani st er

?pﬂturtﬁ%255a (Llﬁl QFB§|)| 2) et enBeshin®id tHae ak%@&!{aﬁgr%bﬁ@%?tztsﬁ5éﬁd( Fig. f8)
ol | owst he angul ar ,ba roughou r e o
travel of the PBSRF‘H@Selléﬁefgit %5’7"51 r’l"%orjreélﬁ’e‘%[ %}roe a§§5 %é’aﬁp‘gt er 239
novi ng radi al | Youkaagdel emenaegl2 Si7lee kap@ritour ¢ ) 258 hdnotdpes acmndaxi s S. The

| ock rod 260 hg.%ggﬁg]eaggzg% i c@l%mggn%%g%{%gﬂzggrtl on 264 while the

depressi on 266 ong "W tdb 270conpri sed of a
ranp 272 and a flat 274. an t Ae 1ldsiednsss |aortqp| Miswr stfedtien Fig. 9a, the

| ock rogsi sext ga@age&ﬁ;@edya%hga%ésr&eé&Is_wsrlej eent 5 tadh15( not
shown in Fig are E@le oned "on th%3 ball track263 at point 284 and are

radial |y exten& PRI NQYELREed 37 MaYy P 2 |SHAHiS 1HEESh%0n Rifee ©F

bunp- of f menber mag0bies ddmpa-lee@eﬂeqaam tdanmedfived ttlmedrm:lerromahe%o is noved

to the left as |IIu n E i e a L A ocki ng

el ements 257a, b%% %qoﬁyﬁdgeqlg%% é&ep%)m ?Josﬁee§ a&%ﬁ%%u mate ygg'ltt poi nt

286 al ong bal | afr ml@@&fa@mc{aﬁeqmnp 272 of the bunp-off tab 270

engagespe ranp 281 of tft‘igb iaffn g@fﬁ)&f 2B Aprgb dhesbysmpnef f menber
I ock

280 radially outwardly Th rod260 nmay conti nue rmV|n to the Ieft and
the flat 274 oftREFHRTHISCRAPAFD AT 2 GIRnG | np-of f

mﬁnber F?O ]Eheriehy cflﬁ\liﬁpal Iﬁ@dl-f&h:kmﬂ%w idﬁgérﬁﬁalllrllyt s%&ﬂne(ﬂ’tdic &thmm) and
physically for e to nit 21 ro t e ar. ces 9 0
t hecani st er B:hﬁ ongY %Illﬁ?tir iﬂ Ve sket' cl-f%el orfleef%g 05’ ment
of the subj ect w:ui\leril:ta onadge neriadd y‘EHbvamrg ‘thﬂe sl ixed tlmlﬁﬁﬂnemc@
| ongi t udighal a i 'r?ﬁ% it

Q )&t% Si zesr}éfjEl rhheif‘éé"ﬁo&ﬂkthé- lQﬁ{élM: aér)fge&? orl ent ation

Wi t hpr oportl ons an ustrati ve purposes.
Pis shown as #&hauld e @%ﬁ%@llwmlmwel@f SUCh suffixes,

the these parts are identical.

The canistexr 239 is secured to the tool

support housing 237 using bolts (not shown) which

30 extend through attachment bores 240 (Fig. 7). As
previously mentioned, the locking elements 257a,b are
urged radially outwardly from the longitudinal axis L
by the lock rod 260, which in Fig. 8 reciprocates in
and out of the page. A portion of the shank 216 of a

35 tool unit 210 has been drawn to show a locked assembly.
The only moving parts in Fig. 8 for the purposes of



- PCT1US99/ 12930 perpendicular to the longitudinal axts L. A first a@ RO\Q200
extends radially fromthe longitudinal axis L through the |ock rod tail

. 269. An axis R extends radially fromthe longitudinal axis L in a direction
5 parallel to the plane of orlentatlon P and is generally perpendicular to
the first a¥PY63!19%he ball track 263 it at an angle B rel at |P§§/‘{S?)9/’tzﬁ%" first
axis Q The angled aperture wall 276 of the canister 255 forns an angl e of
a wth axis Rto define a second axis S. A 10 |locking elenment 257 shown in
phantom travels along the ball track 263 of the cam portion 264 to engage

the angl ed apegtunes yahd @K@soin{/QﬁtQé‘ﬂ'§f@rt8§91@8ﬂlﬁ@ee?é?@rﬁ% aperture

wal | 230 of the tool unit | 0 IS reciprocated along axis

Q 15 using thetI R4 o’élh?aiPC}26§°ﬁa%F?lga%dtW%aﬁa‘érﬂpb%@&‘&%“réﬁ retOer

conpatible with a threadedei mgbﬁerdaaﬂrebﬁrtﬁﬁau@ﬁ ﬁté%@wpﬁ@daaﬂoaﬁo The
torque screw 290 fu therrm e, dianeter. 294 which is

% E rea eg ou.llsi
conpati bl e w t’rflaari‘ r¥lbedti k FdEaﬂ?an@"f‘%r SPRL 37 € 2HPTHAY St S Sor t
housi ng 237. T:tma)ubcha@ialmg bthtearéllyi fitemnahe dlengi'emdﬁ&ﬂ amd sagsoci at ed

t hreads are signi r n.kh f ed o

di anmeter 294 a%g éﬁé% %/hg ?ﬁégfédgyguc ?ﬁ %O h?n ?'f& cﬂre tqci)’?qgle Screw
290 wi || nove alretfmzkived msyzeﬁ)salaaefabeebumat@ff htaemlpm 3% €a he torque
screw 290 novegpa Hk_!;ﬁ'%t hEhEQQbysal?BgiécbﬁgstHQ 2341 Jher toFgreRer ew 290

has at its open end exagonal “cavity for ease of .rotation usjng a
hexagonal wr entPFked E‘H%ﬁFéIOBe aEEPeEF@F%dS?ﬁ'é{-Oﬁl yslushratRa dn 30

illustrege aPI pflgg r@dsﬁgﬁsnanengoakgggd?msaxiﬁ Q;@alad:](kj@dée%@si[dgg;rﬁl ane of
orientation t si bl e t and. t he

associ at ed tor‘&ﬁrehs??%\/\ﬁ' g %8 eBrRERt gé@ﬂgarﬁ?f’%i?}’oﬁ%%ﬁ%q el to the
ball track 263 such thatOEhpab:mI:ufiad 260edest Lot F3§.t B aace tzheong t he axis
Q but instead a t Bei tiga o] th 18 N O
V 2002 WD 99/ 6%’%@%%@%%&?%&95% gﬁégTﬁeiénST‘é %éﬁsséﬁir %j)?l track 263

rel ative to theuBRPses) afly cpangairnem bat RednRe10foorigntatipyI® is a

functiopsof thghapggrriuie Bé4§e%bﬁa&ahnaﬂ vbt bhe 1bAgeenasher 3% and the
stroke | ength of tae | ock hg gn anstagce in Hluch the a erture
254a of the caffdt ?s?ggapspm«;s 'a?‘@ eofAFRTILIRA . hof e (FREHE

may be 2 48'. 32BEs, bal ¢ukat a@nmstaéspraotuartl,oaref alhngamgé@cdsrma rarrp 268

of the | ock rogxz g;éggp\gie tthgnpggggfeom 8&%&’@% 95" 0‘,10 ;I;Ee cl anpi ng

mechani sm 235 'S machin u5| ng bolts 300
illustrated i nPFegerahlﬂwchSéxtendhe hp bamh @ﬁeoxiﬁ@wes@& t B t8ool support

housi ng;@37. Thgsg ol bﬁew e hkOn okh st kakink8rBUBBOaSS apd ARYpIE&skto be

radi al ly adjusted to_avoi d
radially outwardly by the lock rod 260, they are also
displaced toward the abutment face 244 of the clamping
mechanism 235. This design, as previously discussed,
provides the enhanced mechanical force previously

25 unavailable with apertures that were not angled in this

manner.

Applying this to the arrangement in Fig. 8,
the increased clamping force is highlighted with
reference to angles M and N shown in Fig. 8. Where the

30 locking sphere 257a is pushed radially outwardly into
the locked position illustrated in Fig. 8, its
spherical walls engage both the angled portion 230 of
the aperture walls of the tool unit 210 and the angled
wall 276 of the aperture 255a at an angle M. Angle M

35 is defined by the projection of axis S from aperture
wall 276 and a line along the angled portion of the
tool unit aperture wall 230 defined as axis T. This



- 15 the noving conponents of the mechanism 235. Fig. 2 illustrates alignnent
slots 26 and 28 ' of the tool unit 10. Tool unit 210 has siml ar Bdt()éi 18#d,
~as shown in Figs. 9a and 9b, one such slot is engaged by the, dr|ve key 305
secured within the 20 cylindrical borg, by a retaining bolt 310

i |l ustratedWM#Y4 6, the bunp-of f er 280 is captured V\‘/’quHW?S’len%”t ool
support housing 237 by two bolts 315 and 320. Al though this invention has
been described 25 with respect to preferred enbodi nents, various

nodi fications, revisions and additions will becone evident to persons of
ordinary skill piB;bBe @kt 1nAbksauel apdbﬂgﬁﬁlgﬁ) reNé SEQHS @Agdeaddi tions
are intended to bé enconpassed in the scope of thi 30 i nvention which is

linited only b?PFHEuEFaNﬁélaBBQnEéH heymtan anqhenptxa PULZ3016WHHAT IS
CLAIMED IS 1. Axgkarping mechani sm for detachably connecting along a
| ongi tudi nal axis a tool

| t ool _suppor usi ng, _wher.ej n the tool
unit hay a shank 5 with Sﬁeﬁkﬁggt Rt 5%%%0 g mgl}§ gﬁﬁlﬂﬁg éYnaﬁlﬁlane
of oriensati onRP whlphrpeﬁdeeubathEOPrherlmﬁg|bnﬁenaétﬂmnsoi apenpurged of :

a housing; at hggie %@kkﬁ% gh§f§%59§ﬁFfﬁﬁagks£ 5§| i?e housi ng

that is mateable™w h th ' nclu n ape ure for
admitting the Ppekkrgreewaidst 230i.d ﬁheonCkDUQtﬁahers 2§@apwedahnglwbvable

wi thin the hou%‘n%ﬁﬁ@'s()%e%ef 'sha»tfaeég%g féf'bé!i EQsﬁf&céﬁeh@ngkéHth&%' axis

L arid having a track far _novin | ocki ng el enent_through
cani ster apert §P8Pf 269 &F Gheodrsl Eﬁglgﬁﬁn |ﬁFBCPo%§9%§ @nbﬁgéﬂéﬁﬂ%ﬁtr1
the toohounit, thaer angllehdr, apdet Abekohgt 8gheedi 3524 generates a

greater mechanical advantage between those surfaces
defined by angle M than those defined by angle N. This
modified arrangement provides a clamping force on the
order of 30% higher than that clamping force generated

15 with the prior art arrangement.

In the previous designs the lock rod traveled
in the same longitudinal direction as the displaced
locking elements 257 and therefore the locking elements
257 would follow the ball track on the lock rod.

20 However, the locking elements 257 would be laterally
shifted by the amount of displacement caused by the
angled aperture. Since the prior art side activation
devices had a ball track essentially parallel to the
plane of orientation P illustrated in Fig. 8, the

25 angled apertures would move the locking element 257 off
the center of the ball track.

To accommodate this deviation and in the
spirit of the subject invention the ball track 263
(Figs. 9a, 9b, and 10) comprises a cam portion 264

30 having a depression 266 and a ramp 268 defining the
ball track 263 which is oriented at an angle B
(Fig. 9a) with a first axis Q parallel to the plane of
orientation P. The angle B forms a non-zexo, or a
positive, angle with the first axis Q. Although not

35 shown in Figs. %a and 9b, the locking element 257a
moves along the ball track 263 as the lock rod 260 is
moved back and forth along an axis Q parallel to the



20 has a wall which opposes the wall of the opening in the tool uq&& f?ﬁﬁk
and wherein the canister wall is along a second axis S radi al tok 0

. longitudinal axis and form ng a second axis angle with the plane of
orientation 25 wherein the second axi 3angle is smaller than an anﬂle N
formed bet WEh1%xi s T extending from the shank openi ng walGT857d12930; ne
paral l-el to the plane of orientation, and wherein the bail track is angled
relative to she plane o ? UNUY [UUT vrientatior to pe=mt the | ocking
elenent tv fellow the ball track as the | ocking elener_t noves through the

cani ster apertgigneof bRSert AT NEE o STo &L £ 3k TRrerx WS LI Ngt he
second axi s alongg%ge canister. wall dornms an angle a with the plane of

o=i ent at zon of S8 et PESUGRIt D CRRFTRT ape 21 2997 nEf TR Ch& si shPof

cl ai mhz \r/]\herlei nhﬁbfefaembnd @Héslfémml ténberﬁaEuS 'Zwyramw:}gfowsfd;m@ﬁsangl e
a with the plape_of orientation o gree3. e, cl.anoring mechani sm
accordyng to chglema?g gfegﬁifh%r%cgflszgfagﬁlgﬁ%' a%%ﬂ )bretﬁ%‘é%h -‘iotﬁﬁgrees
wi t h t heSpl anerehger oéntativeh. ob. t el atlaimy nel ereeitan? Sha atrcotide ng tc 15
claim5 whe=si goLbe bl bekbagk i angled betysennd, and Sdegrags with t:-e
pl ane of ori enfRLTON. e e ¢l anpi ng nmechanismaccordihg to cfaiml
wher ei n t he | oeRtwaddiycitproual ethel aprr Barex? S5 partdne| seconde bal | track
20 9. The cl anpikRg ®echani sm according to claim 1l wherein the ball track of
the lock rod includes a depression for_receiving the locking element in a
non- 1 ocki ng position andTREcARFHFRF off Wi RIS 2 ri3eR atf AcEmiCRo the
depression t hecdepades the tadrpdsbthion | y6L5waile axhal dapthsplogi ngst he

Lo ol a'm 1 wheFBEn e T PoreD SIS MR i SEBSHAL b £ 2 7hinen pr o] ected -
al ong t he | ongicomprisledarifsaupamp t2182 3nglantlat 274 PatInithne adoeked
perpendi cul ar ,0-824R0LRe st rated in Fig. 9a, the lock rod is
extended to the right and the locking elements 257a,b
15 (not shown in Fig. 9a) are positioned on the ball track
263 at point 284 and are radially extended as
illustrated in Fig. 8. 1In this position the bump-off
membexr 280 is in a recessed position.
When the lock rod 260 is moved to the left as
20 illustrated in Fig. 9b to the released position, the
locking elements 257a,b (not shown in Fig. 9b) are
positioned approximately at point 286 along ball track
263, and the ramp 272 of the bump-off tab 270 engages
the ramp 281 of the bump-off member 280 toward the
25 bump-off member 280 radially outwardly. The lock rod
260 may continue moving to the left and the flat 274 of
the bump-off tab 270 engages the flat 282 of the bump-
off member 280 thereby contacting the body of the tool
unit 210 (not shown) and physically forcing the tool
30 unit 210 from the annular recess 259 of the
canisgter 239.
Fig. 11 illustrates a perspective sketch of
one embodiment of the subject invention generally
showing the tool unit 210 with a longitudinal axis L
35 extending therethrough. Liberty has been taken with
proportions and sizes for illustrative purposes. A
plane of orientation P is shown as a circle
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25 260 at a faster rate than the rate the torque screw 290

moves within the tool support housing 237. The torgque
screw 290 has at its open end a hexagonal cavity for
ease of rotation using a hexagonal wrench.
It should be appreciated that Figs. %a and 9b
30 illustrate a lock rod 260 moving along an axis Q
parallel to the plane of orientation P. It is entirely
possible for the lock rod 260 and the associated torque
screw 290 to be oriented in a direction parallel to the
ball track 263 such that the lock rod 260 does not
35 travel along the axis Q but instead travels along a
path identical to the ball path 263.
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WEAT IS CLATMED I§:

1. A clamping mechanism for detachably
connecting along a longitudinal axis a toel unit to a
tool support housing, wherein the tool unit hasz a shank
5 withh openings and associated walls and wherein a plane

of orientation P is perpendicular to tha longitudinal
axis L, comprised of:

a housing;

at lease one locking element;

10 a canister within the housing that is
mateable with the tool unit and which includes an
aperture for admitting the locking element, and

a lock rod that is reciprocally movakle
within the housing along a first axis Q radial to the

15 longitudinal axis L and having a ball track for moving

, : the locking element through the canister
aperture from an unlocked position into lecking
engagement with the tool unit,
wherein the aperture of the canister

20 has a wall which opposes the wall of the opening in the
tool unit shank and wherein the canister wall is along
a second axis S radial to the longitudinal axisg and
forming a second axis angle with the plane of
crientaticn,

25 wherein the second axis angle is
smaller than an angls N formed between an axis T
extending frem the shank opening wall and a line
parallel to the plane of orientation, and wherein the
ball track is angled relative to the plane of
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orientation to permit the locking element to fcllow the

ball track as the locking element moves through the
canister aperture.

2. The clamping mechanism cf c¢laim 1
5 wherein the second axis along the canister wall forms
an angle a with the plane of orientation of between 10
and 30 degrees.

3. The clamping mechanism of claim 2
wherein the second axig along the canister wall forms
10 an angle a with the plane of orientation of 15 degrees.

5. The clamping mechanism according to
claim 1 wherein the ball track is angled between 1-10
degrees with the plane of orientation.

§. The clamping mechanism according tc
18 claim 5 wherein the ball track is angled btetween 2 and
3 degrees with the plane of crientation.

8. The clamping mechanism according to
claim 1 wherein the lock rod reciprocates along an axis
parallel tec the ball track.

' 20 S. The clamping mechanism according to
claim 1 wherein the ball track of the lock rod includes
a depression for receiving the locking element in a
non-locking position and a cam portion with a ramp
adjacent to the depression the depression for radially
25 and axially displacing the locking element to a locking
pesition.

10. The clamping mechanism according to
claim 1 wherein the first Q axis and the second axis 3,
when projected along the longitudinal axis upon the
30 plarne ©f corientation, are perpendicular to each other.
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claim 1 wherein the locking element is a spherical
ball.
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