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CUTTING T LY HAVI NG AN EXCHANGEABLE ADAPTOR 5 F
HINVENTICNgﬁhgéﬁg invention relates to a cutting tool égéghéﬁ
consisting of a tooI shank and. an exchangeabl ¢ - adaptor for holdlng a

repl aceable cutting insert, releasably secyred thereto, for use N
different cutting 10 operatlons in particullar, .in.internal. operatlons
such as turni ng, CURTINGY TOQLOABSEYBLAS HAVING AN EXCHANGEABLE ADARTOR) ng,
et c. BACKGROUND OF THE | NVENTI ON 15 ; In atypical cutting too
~assenbly of the above kind, 'an adaptor holding a cutting insert usual Iy has
‘an adaptor nmounting portion which is attached to a shank hol di ng portion of
an el ongaPed FIHLDsR&nTHE INVENTION c| anpi ng screws and a planar or arcuate

insert retaining 20 ' Paije %elyeeiteqwaezﬂlawéiawég%w%ﬁl?ﬁ@rtool

nmounting portion so that thé extent of the projection of the insert

retai ni ng por BFSSTRAY; consifting: ofng d’@(ﬁlh shank, angh) & @xah %P%t ting
tools are di sadaptdr For @ad@ing a replaceable cutting 1nsert,

releasably secured thereto, for use in different cutting
10 _ operatlons, in partlcular, in internal operations such as

'turnlng, partlng, grooving, espec1ally face groov1ng,
trepannlng, etc.

iBACKGROUND OF THE INVENTION
15 ' In a typ1ca1 cutting tool assembly of the above
_ kind, an adaptor holding a cutting insert usually has_an
adaptor.mounting portion which is attached to a shank
holding portion of an elongated tool shank by means of
clamping screws and a planar or arcuate insert retaining
20 . portion projecting outwardly from the-adaptor'mounting
portion so that the'extent of the projection'of the
1nsert retalnlng portlon defines the cuttlng depth of the
operation.
o Such cuttlng tools are dlsclosed for example,
25 __in U.S. 4,332,513 and in U.S. 5,112,164. 1In these
patents, a cutting insert is held in an insert retaining
NpOrtiOn'by means of an either replaceable or resilient
clamping arm. ' The cutting tools of both disclosures are
_ _ not suitable for face groov1ng operations at’ relatlvely
30 large depths, seeing that, ‘due to strength limitations
and possible v1bratlon problems, the insert retainlng
 portions thereof are not de51gned to protrude
sufficiently with respect to the adapter mountlng
_portlon. '
35 In a cuttlng tool assembly dlsclosed in wo
: 94/21408 as well as in a cuttlng tool assembly
.manufactured by Plansee and known as "TIZIT Maxilock
MSS", an adaptor has an essentlally protrudlng insert
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25 in US. 4,332,513 and in U S 5,112,164. |In these patents' a cutting
insert is held in an insert retaining portlon by nmeans of an either
repl aceabl was Lent clanping arm The cutting tools of PODUL9S4394

di scl osures arj S L&dr face grooving operations at relatively 30
| arge depths, [seel ng g@? ] strength limtations and possible

vi bration pro Epsert 14 talnlng S?Tlons thereof are not deS|gned
to protrude suffi Lcl.en

t {. .
(o protrude sul UL SRty b LRohoaRaRt she EAS AIGPLE LIRLBHREEORALET 5%
‘tool assenbly ﬁarure&atmvelyydEbpngeeoumngkqpenatsonilZJwaexerpcdueEEb an

adaptor has angesg sleal.l r udi g

_-2- retaining por??g%tgha FBESE Hg §s§h§ e cué% %$g¥i§$E§g-&ﬁ§%at€€%Iy
deep groovi ng 8gaPEProAs. atsached, aﬂéeat§Pa°§§é€|$¢%n€%s?§nt%ﬁ a shank
hol di ng postioattachient,! 8le assembly has a large number of components

and a predetermined strict sequence of mounting

operations.
, In all the cutting tool assemblies described
above, both the number and the disp051tion of clamping
10 screws used for ccupling an adaptor to a tool shank
require sufficient transverse dimen51ons of the
assemblies, due to which none of these cutting tools can
be used for internal machining of grooves with narrow
L holes in wcrkpieces,.i e. whenlnot only_an insert
15 retaining porticn'of the adaptor but'the entire adaptor
together with a shank holding portion need to enter the
workpiece. It is therefore. believed that ‘in such kind
of operations, there have,_until now, only been used
tools of an 1ntegra1 construction rather than tool
.20 assemblies comprising exchangeable adaptors.
It is accordingly the object of the present
“invention to prov1de a cutting tool haVing an .
exchangeable adaptor, enabling accurate and efficient
_ 1nterna1 machining of . grooves, in particular deep and
25 narrow grooves, within workpieces haVing small diameters.

SUNMAR! OF THE INVENTION _
In accordance with the present invention there
_ is prov1ded a cutting tool assembly comprising an
30 elongated tool shank hav1ng,_at a side adjacent a leading
" end thereof, a shank holding portion -and an exchangeable
adaptor hav1ng an insert retaining portion for retaining
.a replaceable cutting insert and an adaptor mounting
portion releasably secured to the -shank holding portion
35 _by at least two clamping screws, the tool assembly having
.a reference plane passing, during operation of the tool,
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attachnent, the
=ter”‘nﬁérﬁﬁﬁddﬂw4

-adaptor is attached and a specific

assenbly %9@1#%99 number of co
sequence of mnounting operations. L#lool assenblies

descri bed above, both the number 4 s posi tion of clanping 10

screws used for coupling an adaptor to a #8el shank require sufficient
transverse dimensions of the assenblies, due to which none. of these cutting
tools can be. muqh amtaximl ofirmei at ine OVO@MSOWQW%PWﬁOVkﬁhl n
wor kpi eces, i (g Wl lgodyy i Nsert 15 - retaining portion of the
adaptor but the éntire adaptor to ether. with a shank &)éh%g%poriéon need
to enter the workpi ece. Qi€ |%ft‘m§ AREE | NRMRLRH AN :

operations, t e ithee belitig | fdramed Gl th ke erecess! amlﬂ'l@foﬂilernbﬂgral
adapt or's. 1 HELIEL AR WASIE B gERet U o o R A 1R B EROEEY 00 e
a-cutting toolrdvaiivesi dhewecdrengeabl e adapt or, enabllng accurate and
o boves wtLh "o ko oL agiidl it (np oA EHA'LERY PSR it O
at least two adaptor through bores and said shank holding
portion being formed with at least two threaded bores
10 ‘-substantially aligned with the respective adaptor through
bores, the bores being oriented“transversely with respect
to said axis of rotation and'paSSing through the recess
_ and the protrus1on, the axes of the through bores belng
sllghtly offset w1th respect to the axes of the
15 respectlve threaded bores and belng dlsposed closer to
‘the 1nsert retalnlng portlon than the axes of the
_ threaded bores, each clamplng screw being inserted into
the respectlve adaptor through bore and threaded bore of
the shank holdlng portion ‘and hav1ng a screw head portion
20 '_recelved w1th1n said through bore and a screw threaded

portlon ‘screwed into sald threaded bore,

_ characterlsed in that
the axes of sa1d threaded bores are located
substantlally in said reference plane. ' '

25  With such a de51gn due to whlch”the clamping
screws are located substantlally in the reference plane
of the tool during an internal cuttlng operatlon, all
the clamplng elements of the assembly and, in particular,
'the clamplng screws are’ disposed substantially in the

30 area of a workpiece where maximal space is available
therefor. In consequence with this, the adaptor does not
need to have an unduly increased transverse dimension,
enabling thereby an essential miniaturization of the
cutting tool. This is specifically important for deep

35 'internal operations in which it is desired that not only
‘the insert retaining portion'of the adaptor but also the

[
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SUMVARY OF THE | NVENTI ON I n accordance-wi th _the present invention there is
provi ded a:cutting tool - assenb]y -conmpri-si-ng an 30 el ongat ed t ool .shank

havi ng, ajygogizee® adj acent -.a | eadi- ngend t hetieof, a shank permissxhsgey tion
-and an exchangeabl e adaptor havi ng” af#nsert retalning portion for

retaining a replaceable cutting insert and an adaptor nmounting portion
rel'easably secured to the shank hoIding pdrtion 35 by at least two
cl ampi ng screws, the tool assenbly, having REP ACENENT SHEET.
reference pl aR@aphesi RYUNEERG NBOE £Pn( Fegether h‘é’-‘E‘b othe s?HJ%‘ESn‘P ﬁqi

through a cut pbpei6A0entérSdi Wofkbiesd hasthg awdll himtglnal axis of _
relative rota %Lon of the workpiece with respect to the tool; one of the

‘adapt or nmount #HBeBAE8Rank hol di ng portions being forned with a recess and
t he ot her one 5 bei ng Inraeprefehradpenbodmmemtmnﬁ|tnpvpr¢semb recess and

received EherthenEfbH aQﬁQtQéofvygééﬂﬂlfoééﬁﬁfaéﬁérﬁhifﬂﬁwﬂ &ﬂaﬁblng
screvs, one of which screws belng located closer to the
insert retalnlng portlon than the other one, the
respective through bores and threaded bores belng located
~accordingly. o
10 o Preferably, the axls of the through bore which
is dlsposed adjacent the 1nsert retalnlng portlon is
located sllghtly above sa1d reference plane, as seen in
the dlrectlon of a side v1ew of the tool.' In addltlon,
it is preferable that the ax15 of the through bore whlch
15 is disposed adjacent a term1na1 end of the adaptor ls
located sllghtly below sa1d reference plane. It 1s
desirable, in thls case, that a dlmen51on of the recess
in the dlrectlon perpendlcular to the reference plane is
greater than a respectlve d1mens1on of the projectlon.
20 Due to the fact that the axes of the through'
bores are disposed on different s1des wlth respect to
said reference plane, it is ensured that,'upon screw
coupling of the screws into said threaded bores,_the
.adaptor mounting portlon and consequently the adaptor is
25 sllghtly rotated, providlng thereby that the recess walls
- contact the protru51on walls at predetermlned locatlons.
One of these locations which is adjacent the insert
retalning portlon is dlsposed above the: reference plane,
if seen. in the dlrectlon of the side view of the tool,
30 whlle the other one whlch 1s adjacent the termlnal end of
the adaptor is located, preferably, below the reference
plane, due to whlch a de51red dlstrlbutlon of forces,
durlng cuttlng operation, is ensured. '
_ _ Preferably, the axes of the bores are
35 substantlally normal to said longltudlnal axls of
relative rotatlon of the workpiece with respect to the
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‘at | east two adaptor through bores and said shank hol di ng portion being

f or med “‘H» _ #5 st two threaded bores 10 substantial ly al Rﬁgyﬂkﬁ t he
.respective adaptor through bores, the bores being oriented transversely
wWith respect to said axis of rotation and passing through the recess and
the protrusion, the axes of the through bemss being slightly offset with
respect to the axes of the 15 respective threaded bores and bei ng di sposed
closer to the toskrt Hewaverpogtheytmay ahac béesiantedf wibh rbespedtdtbores,

h cl bo '
o ot onen (SELE OGO IAZN | 891k LOChUE, L8°0RE! LG RVAA ol Belidhe " ©
portion 20 reRem§@¥.within said through bore and a screM/threaded portion

screwed into said threadgd QﬂéQ?réféffé&eéhﬁéélnénthéf £he ﬁf@Eeﬁt Sa'd
t hreaded bores, are | pcated substantially,in said reference Elane

Wth such 3 deentien othei EPol hehank e ngL saRefiongated. eggrally

.substantially ¢yuimrieibrmpe paﬁdeaOIOhbﬂtﬁaﬂhal dakisgosnthat eosal

I f th nbl d, |
par i ool ar - CIRBEPE LR Ch  SAd € oF SR CRLA0BS1 SFPRSFRYSIR T no the

olamplng screws in this tool according to the present
‘invention are disposed in an area of the assembly where a
10 bulk of material is'maximal.so that the screws do not
requlre an unduly increased transverse dimension of the
adaptor. This allows for a Stlll more essential
; m1n1atur1zatlon of the cuttlng tool whlch is
speclflcally advantageous for the internal cuttlng
15 operations of the kind spec1f1ed above. Furthermore, due
to the symmetrlcal des1gn of the shank holdlng portlon
with respect to the reference plane, the same shank can
be used for both right-hand and left-hand adaptors.
_ ' Preferably, the adaptor is of a substantlally
.20 . arcuate shape and has a dlmen51on in the direction
perpendicular to the reference plane, not exceeding
corresponding dimension of_the cylindrioal.tool shank,
rendering thereby the cutting tool‘assemhly suitable for
internal machining within a narrow hole in'a workpiece.
25 With the design according to the present invention, the
cutting tool can enter such a narrow hole of a depth
which is substantially greater than conventlonal depths,
and thls in spite of the ex1stence of the adaptor._
Preferably, the adaptor mount1ng portion is
30 formed with an adaptor coolant_fluid bore extending
substantially along the length of the-adaptoeretween a
fluid inlet orifice disposed adjacent an adaptor terminal
portion and a fluid outlet orifice disposed at a leading
end of the adaptor mounting portion above the insert
35 retaining portion so as to dlrect coolant f1u1d to the
vicinity of the cutting edge. ‘The fluid inlet orlflce is
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30 area of a workpiece where maximal space is available therefor. In
consequence Wwith this, the adaptor does not need to have an unduly

i ncreased twemsazsoge di nensi on, enabling thereby an essenti @aCrns9si14394
mniaturization of the cutting tool. This is specifically inmportant for
deep internal operations in which it is desired that not only the insert
retaining portion of the adapter but also T®2 ~ WD 96/12592

PCT/ US95/ 14394 - 4- _adapt o nDuntl ortion_taogether, With the shank hol di ng
portion enter PRRIEHRR %‘fr&‘? 3 fOakRn 9!; A TEngEPreR T A% or r ed

enbodi nent of tthe mmbmhaiak, |adapted:)rto tidee mntﬂlmstmm:ﬁmaunmomewmm y
retaining port oK R b Sty (e ElTAE RIS AR e
t hr eaded bor es WWQM@ dﬂtﬁaﬂeﬁQigls}larﬂ(} preferably, mlélﬁlsya the
axis of thest hr&&f&ﬂl‘”ﬁm @kial bore extending aldng the tool shank
and termlnatlng at a coolant fluld transverse bore
located in said tool ‘shank holdlng portlon ina ‘region
_ thereof between sald rear end of the ‘holding portlon and
”sald at least one threaded bore. The coolant fluid
10 _transverse bore has at least one’ outlet portlon which is-
| allgned with said fluld inlet orifice of the adaptor.
. Preferably, the coolant fluid transverse bore
has two outlet portzons dlsposed on two sides of said
_ “.reference plane ‘of the tool, whlch two outlet portions
15 are operated alternatlvely dependlng on whether the tool
‘shank is to be used w1th a left-hand or a right-hand
”adaptor. :

BRIEF DESCRIPTION OF DRAWINGS
20 ' Flg. 1 is an exploded isometric v1ew of a metal
cutting tool assembly accordlng to the present -invention;
Fig. 2 is an lsometrlc view of the cuttlng tool
assembly shown in Flg. 1,
_ Flg. 3 is a front view of the cuttlng tool
25 'assembly shown in Fig. 23 o
| Flg. 4 is a 51de v1ew of the cuttlng tool
assembly shown in Fig. 2, '
Fig. 5 is a plan v1ew of the cuttlng tool
assembly shown in Fig. 2;
f 30 | Flg. 6 is a cross-sectional view along the line
5 L VI-VI of the cutting tool assembly shown in Fig. 4;
i ' ' ~ig. 7 1s a side view of the cutting tool
| . assembly .own in Fig. 2, schematlcally 1llustrat1ng a
| _clamping mechanlsm thereof; '
35 * .~ . Fig. 8 is a cross-sectional view along the
lines VIII-VIII and VIII/=VIII’ of the cutting tool
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I s. di sposed adj acent the insert retaining portion is |ocated slightly above
said refer g€, as seen in the direction of a side Vi g0 ool .
l-n additioﬁﬂfltﬁ%gppreferable that the axis of the through bore‘%ﬁ?gﬁh15

I s di sposed adjacent a termnal end of the adaptor is |located slightly
bel ow sai d reference plane. It is desirabt® in this case, that a

di nension of the recess in the direction perpendi cular to the reference

pl ane is great assenbiyashewpedn Fdgdi Tentakenofin positdjon prjer 1@

Due to the facglhggts%ggeaé&scggmgﬁégthrough bores are di sposed on

different sides wth ect to. s fef erence .pl ane, it |s ensured that,
upon screw coupling of -t ddacPed$ PnLIOSSGeckionadd Weweal QHﬂaﬁﬁﬁni*ﬁn

nmounting porti mn-mdoeouequm;t keoldagcembly Fhowrslingiilg. ot at ed,

provi di ng {hereby that tge re sgﬁmg}LEB%%P%%% 1&ﬁ$épr0t2§ﬂﬁ§€§ﬁ?lb§§?t

predet er mi fied | ocati ons. J eSe (i

insert retainiof phetcuhtuagdtopdsaésehbﬂg showmehmr@hga pUane i f seen in’

the-direction of the S|d§1§|e } P tge Q) 5bs%@ wﬁa Qpr one- whi ch
do e adap I'S

i s adjacent the term nal pre erably, bel ow
the reference peievengeeplanghiX¥h schematé@adﬂytaﬂﬂ@smeﬁtss @or ces,

_ dlsp051tlon of the cuttlng tool assembly shown in Flg. 2
10 1n a workplece durlng a face groov1ng operatlon, and
- Fig. 12 shows an alternatlve embodlment of a
cuttlng tool according to the present invention.

. DESCRIPTION OF PREFERRED EMBODIMENTS
15 ~ PFigs. 1, 2, and 3 show a cuttlng tool assembly
_ accordlng to the present 1nventlon. As seen 1n:F1gs. 1
- and 2, "the cuttlng tool assembly comprises an'elongated
generally cylindrical tool shank 1 having a longitudinal
axis X', a substantlally elongated adaptor 2 holding a
20 cuttlng insert 3, which is preferably a self-held
indexable cutting insert, and a screw means, generally
'designated with 4, including tWO'olamping screws 5 and 6
for clamplng the adaptor 2 to the tool shank 1.
The cuttlng tool is adapted for use for
25 . 1nterna1 machlning, 1n partlcular and as shown in F1g
11, for machlning of a deep annular groove G within a
relatlvely deep and narrow hole H in a workplece W having
an axis of rotation X". o Durxng the operatlon, the
longltudlnal axis X' of the tool shank is parallel to or
30 coincides with the axls of rotation X". The assembly has
a reterenoe_plane XY (the plane.of_Fig, ii)fwhich passes _
~ through the axis of rotation X' of the workpiece W and
which is generally parallel to a plan view of the tool.
. _As schematically shown in Fig. 2; in the described
35 embodiment, the longitudinal'rotary axis X' of the tool
shank 1 as well as a cutting edge 7 of the cutting insert
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during cutting operation, is ensured. Preferably, the axes of the bores are

35 substantially nornal

to said longitudinal axis of relative rotation of

t he wor kpwewms/12892h respect to the SUBSTI TUTE SHEET ( RULE 2B8)T/0S9SAMB3986/ 12592
PCT/ US95/ 14394 -5- tool. However, they may al so be slanted with respect to

said longitudinal axis either in the sane or in different senses. In the
preferred enbodi nent of the present 5 S®Fvention, the tool shank Is of an

el ongat ed genetally_cylindri.cal shape_and i t udi nal, axis of. the tool
shank |ies |§ éél XPe%h?eﬁSt %Fﬁﬁ? BEEB%S%EU avev?ﬁé %? %%rems i n
acddsppagdt dnt hedpfEeranti manneron aos exalppked theaqunteagof t he

this tool

I Mens| oh O

e ada tor. This

assembl y wheeaes #0may"ubl18batBaCbBYe! EnEPKLFBLfite Piina e ScTevs do not

require an un
~allows for

5

10

15

20

25

30

35

.I.ncreased . transverse

holding portlon 8 formed at a side of the tool shank
adjacent a leadlng end 9 thereof. The shank holding
portlon 8 has a central rectangular ax1a11y directed
elongated protru51on 10 and ax1ally dlrected abutment
surfaces 12 and 13 on either 51de of the protrusxon 10.
The latter together w1th the abutment surfaces 12 and 13
extend from the leadlng end 9 of the tool shank to a rear
end 11 of the shank holdlng portlon 8 and are dlsposed
substantially synmmetrlcally w1th respect to the
reference plane, belng orlented substantlally normally
thereto. The shank hold portlon 8 has an additional
abutment surface 15 orlented radlally and dlsposed '
adjacent the rear end 11 of the holdlng portlon. As seen
in Flgs. 1 and 3, the protru51on 10 has a protru51on base
14 and side walls 17 and 18 parallel to the reference

_ plane XY.

"As seen 1n Flg.ll, the shank holdlng portlon 8

is formed w1th two parallel ‘threaded bores 22 and 23

which pass through the protru51on 10 so that thelr axes
are dlsposed substantlally 1n the reference plane and are

'normal to the longitudinal axis X' of the tool shank.

aAs 1llustrated in Flgs. 4, 5 and 6 ‘the tool
shank 1 is formed with a coolant fluid duct arrangement
25 (shown with a dotted 11ne) adapted to be in fluid
communication w1th a coolant fluid ‘supply means (not
shown). The coolant fluid duct arrangement 25 comprlses
a coolant fluid axial bore 26 extendlng along the tool

" shank and ‘terminating at a coolant fluld transverse bore

27 located in the shank holdlng portlon 8 in a region
between the rear end 11 thereof and the threaded bore 23.

The transverse bore 27 has two outlet portlons 29 located

laterally and terminating at the abutment surfaces 12 and

SUBSTITUTE SHEET (RULE 26)
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m ni aturization of the cutting tool whichis specifically advant ageous for

the intern g 15 ‘operations of the kind specified a
Furthernoréb Eh?g .the symetrical design of the shank holdﬁﬁgﬂg%¥¥ggn

wi th respect tO'the ref erence pl ane, the sane shank can be used for both

ri ght-hand and | eft-hand adaptors. Preferasl-y, the adaptor is of a
substantially 20 arcuat e shape and has a dinension in the direction :
per pendi cul ar 13.t htheebutketepprtiionsn2® ofctbei byavsverspoboreg 2di AFRsi on

of the oyl ndr bakatgal apapkiariGator hadehShabUn! Bkl el SBo1SSETDIY

sui tabl e for. erna I nin e in a workpiece
Wth the deS|gﬁhéﬁtold%ﬁguﬁedtﬂétbréséﬁftrhﬁgﬁtP@ﬁPtPﬁb agt iPngbLool can

enter such ? néésﬁi‘\ﬁ.ﬁédgeﬂhoalﬂéﬁth 8bi githsasphgherhhall ]}énﬁ[] eahgr shbwi
G e Ty, 20 AR Sn o3P 5n0ha B8 Eier bRTEnE! A dantor
coolant fluid tnansecfsedhogesmmsianplagggdawmﬁg ahpltigngeh of the adapt or
and o fiuid outlet orifide SrelotBaPifen oafl 27 LAETRbERLEE 2 BE5 AaT ! O
mount i ng port|ancugbeeshhpe|a8drls formed with an 1nsert retaining
blade portion 40 hav1ng an insert receiving slot 41 where
10 the cuttlng insert 3 is held in a self—clamplng manner
~ and an adaptor mountlng portlon 42 to be screw clamped to
the holding portion 8 of the tool shank 1. The ‘adaptor
mounting'portion 42 extends from the insert retaining
- portion 40 to a termxnal end 43 of the adaptor. ‘A side

15 surface of the adaptor mounting portion which is not seen
‘'in Fig. 1 and which cooperates with the shank holding
portion 8 has a profile mating'with that of the shank
holding portion 8. Thus, ‘as seen in Flg..3 the adaptor
mounting portion 1s formed with a central rectangular

20 elongated recess 44 receiving the protrus;on 10 and.

) abutting surfacesf45'andf46'lccated'on either side of the
recess 44. Similarly to the protrusion 10 and the
iabutment'surfaces_12 and 13 seen in Fig. 1;'the recess 44
and the abutting surfaces 45 and 46 extend axially from

25 the insert retaining blade portion 40 to the terminal end

”d 43 of the adaptor mountlng portlcn 42. Reverting to Fig.

' d3 the recess 44 has a recess base 48 and side walls 49
and 50 whlch are spaced by a distance which. sllghtly
exceeds a distance between the protrusxon walls 17 and

30 “'16. In addition, the depth of the recess 44 exceeds the

";helght of the protru51on 10. As seen in Flg. 4, the
adaptor mountlng portlcn 42 has an addltlonal abutting
surface 52 which bears agalnst the addltional abutment
surface 15 of the shank holdlng portlon 8. '

35 " As illustrated in Flg. 1, the adaptor mountlng
portion 42 is formed with two through bores 53 and 54
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35 r et ai ni ng portlon so as to direct coolant fluid'to the vicinity of the
cutting edge. The fluid inlet orifice is SUBSTI TUTE SHEET (RULE 26) WO

96/ 12592 wo 96112592 PCT/ US95/ 1
preferably connected to a coolant fluid arrangenent in theéggﬁngh

adapted to be in fluid conmunication with a coolant fluid supply neans.

The cool ant fluid duct arrangenent of thad-ool shank, preferably, conprises
ab cool ant fluid axial ‘boreextendi ng -al ong the. tool shank and

t ermi nati ng éfhich @asstthrengh tthenwagess Md.c Aotest @f ithesdhdraughl shank

hol di ng portigsydd £5 r&uHh Ml 14 Grdeleran sHd ke i dne &E“‘”eé@@dj' ng

" portion and said at_|east one threaded bore. The coolant fl uid
‘transverse bRFaLAtdNbAt: one outlet porti-on which is ali gned WI th said

fluid inlet orlflce of lﬁletlfei&l'&stfrlﬁd?fﬁb’ﬁdMeﬂﬁ”}e&@'ﬁ&*oddﬂllbﬂ:res
LLansuer S DU IR AL AL LSRR SRt o S Lo
: a substantlally 1dentical shape which is seen in Flg. 8
lllustratlng identlcal cross-sect1ona1 views of the tool

along the lines VIII-VIII and VIII'-VII' in Flg. 7; aAs
_ . seen, each through bore 53, 54 has a countersunk portlon

10 55 of a preferably asymmetrlc shape and has a clamplng

area 56 which is. closer to. a rim of the bore than the

rest of the countersunk portJ.cn. The clamp:.ng areas 56 ‘ :

cf the through bores 53 and 54 are located, in accordance
with the locatlons of the axes of these bcres, on’

15 dlfferent sides w1th respect to the reference plane X¥.

As seen 1n Flgs. 4, 5 and 6, the adaptor |
mcunt1ng portlon 42 1s formed w1th an adaptor axial
coolant fluld bore 57 extendlng between a. fluld 1n1et
or1f1ce 58 (F1g.,6) disposes adjacent the adaptor

20 termlnal portlon 43 and aligned w1th outlet portlon 29 of
the coolant fluid transverse bore 27, and_a fluld outlet
_crifice 59 fshown also in Fig. 2)'disposes adjacent and
'above the 1nsert retalnlng portlcn 40 so as to direct

N 'coclant fluid to the vicinity of ‘the cuttlng edge 7.

25 _ _ Revertlng now to Flg. 1, each of the clamplng
screws 5, 6 has a clamplng head 60 adapted to be freely
received w1th1n the respective through bore 53, 54 of the
adaptor mountlng portlon 42 and a screw threaded portlon
61 to be screwed 1nto the threaded bore 22, 23 of the

30 shank holdlng pcrtlon 8. The clamplng head 60 is formed

" with a conical clamplng portlon 63 hav1ng an 1nc1uded
| angle correspcndlng to that of the countersunk portlon 55
of the through bore 53, 54.. . _ )
_ _ Wlth reference to Flgs. 7 and 10 the mode of

35 _coupllng of the adaptor 2 with the tool shank 1 will now

~ be described. When the adaptor mountlng portlon 42 is
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15 are operated alternatively dependi ng on whether the tool shank is to

be used wiwboeriseit - hand or a right-hand adaptor. BRI EF DESeEt/Osésdizda -

+DRAW NGS 20 Fig. 1 is an exploded isonetric view of a neta

cutting tool assenbly according to.the present invention; Fig. 2 is an

i sometric view of the cutting tool assenply=shown in Fig. 1; Fig 3is a
ut.t ng. t ool assenbly shqoqwn in Fig 4is a

Sl de vi ew of BHEACHEN HG £heI SHaBBR) CORGRaERIER, 8.2t pratmubion) an
vi ew of the cmot risgreoehvaasmhinsInnmrleﬂ:eEsguZleaehng a gap 65 Fig. 6is
Sponocn EeL! CBtl YRR oA Rabiesh 1Y 2! fle WG WABECY, PNV, |
Fig. 2, schenﬁtéc&th;tantmsﬂﬁxtaiggaedlunﬁhn @hanadnﬂtbcmeufbdrés _
Fig. 8 issa cygsgngessi oppk xﬁg EL%B?& héo%%i' Vieliny o dn¥ kneV! 1!
of the CUttIngxegoofS%ﬁthhggEthborengg an .54 are slightly offset
. ‘with respect to ‘the axes of the respectlve threaded bores
22 and 23 both 1n the dlrectlon along the long1tud1na1
axis of the tool shank and in the dlrectlon perpendlcular
10 to the reference plane. Thus, the ax1s of each. through
bore 53, 54 is closer to the insert retalnlng portlon 40
than the ax1s of the respectlve threaded bore, the axis
of the bore 53 whlch is dlsposed adjacent the 1nsert
retalnlng portlon 40 belng located sllghtly above the
15 reference plane and the.ax1s of the bore 54 which is
disposed adjacent the terminal end 43.of'the adaptor
mountlng portlon 42 be1ng located sllghtly below the
| reference plane. =
With reference to Flgs. 9 and 10 upon the
20 screw coupling of the clamplng screws 5 and 6 in the in
the threaded bores 22 and 23, in any sequence, the
abuttlng surfaces 45 and 46 bear agalnst the abutment
surfaces 12 and 13 of the shank holding portlon.
_ _81multaneous1y, as shown in Flg. 8, the clamplng portlon
25 63 of the screw head 60 of each screw 5, 6 bears
' clamplngly agalnst the respectlve through bore
'countersunk portion 55 at its clamplng area 56. Due to
_the spec1f1c mutual disp051tlon of the allgned bores and
. of the clamping area 56 thereof, the engagement of the
30 clamplng portlon 63 of each screw 5, 6 w1th the through
bore countersunk portlon 55 occurs at a predetermlned
locatlon 70a, 70b thereof (Fig. 7). The predetermlned
locatlons 70a and 70b are disposed, on the one hand, at
 areas of the bores located on the side of the termlnal
35 = end 43 of the adaptor, whereby it is ensured that the
adaptor mounting portion is biased in ‘the dlrectlon
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assenbly shown in Fig. 7, taken in position prior to final stage of

“cl anpi ng: WQP6/19592s a cross-sectional view along the |ien |BCT/HS%/143%4¢
cutting tool assenbly shown in Fig. 7; 5 Fig. 10 is a
cross-section view along the X-X of t he cypting tool assenbly shown'in Fig.
7; Fig. 11 is a cross-sectional viewin a“reference plane XY, schematically

i lustrates atshaﬂaslEhgnashthaﬁtcghitaaeteslo§S§ﬁabguaﬁﬁ0ﬁelamn5I9 2 10

in a workpiece during a face. gpoOV|n operation; and Fi g shows an
£ R 250

al ternative ePOS&.ABat a5 SNc aaGCSPdthattsh?h&Oﬁﬁséent°f
i nventi on. DESGBtBEtOﬂo@:wBREEERBEBdEHB@Eth/EhEslﬁEert retaJ.n:LngFl gs 1, 2,

and 3 show 2 SRS, 92 43RRRRN) vBIEH LhROrhPo RRGR BIERe PHTSH Bhe
generallyscylﬂndamaah bfokcopkack IObawhmghalsoagﬁaddnhathe termlnal '
. end 43 of the adaptor is dlsposed above the reference
'plane. By v1rtue of such a dlspos1tlon of the locatlons
of contact between the clamplng screws 5 and 6 and the
through ‘bores 53 and 54, 1t is achleved that the adaptor

10 dls sllghtly rotated on the lateral abutment surfaces 12
and 13, due to wh1ch the protru51on ‘walls 17 and 18
engage the recess walls 49 and 50 at predetermlned
po51tlons 80a and 80b which’ are 1ocated on different
sides with respect to the reference plane.. Thus, the

15 contact area 80a whlch 1s adjacent the cuttlng edge 7 is’
located above the reference plane (Flg. 10) and the
contact area 80b which is adjacent the’ termlnal end 43 is
located below the reference plane (Flg. 9). As a result, -
an equlllbrlum of clamplng forces is achieved and a

20 stable and. rlgld clamplng of the adaptor to the tool
shank is ensured. )

N Thus, the present 1nventlon prov1des for the
clamplng mechanlsm which is’ very 51mp1e ‘and user
frlendly.' Furthermore, the clamplng mechanlsm allows for

25 a. relatlvely small number of components of the tool
assembly and for a mlnlaturlzatlon thereof, for 51mple
handlxng and relatlvely easy manufacturlng, due to .
p0531b1e relatlvely 1arge manufacturzng tolerances, for

_ accurate and repeatable p051tioning of the adaptor in the

30 tool ensurlng its rellable and rigid fixatlon. '

R In view of the fact that the tool shank in the
descrlbed metal cuttlng tool assembly is of a cyllndrlcal
shape. it is partlcularly useful that all the elements of
‘the assembly which are 1nvolved in the clamplng )

35 'procedure, i.e. the clamplng screws, protruSLon and
recess, are disposed in the v1c1n1ty of the reference
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axfs X, a substantially el ongated adaptor 2 holding a 20 cutting insert
.3, Whi ch wo béelses ably a self-held indexable cutting insertpcpiSoshassa’ €W
~means, generally de5|gnated with 4, including two clanping screws 5 and 6
or clanping the adaptor 2 to the tool shank 1. The cutting tool is adapted
= or use for 25 i nternal machining, in pad+icular and as shown in Fig. 11,
=% or machi ning of a deep annular groove Gwithin a relatively deep and
“harrow hol e Fplane qgrkbéebQOWVhahiﬁg is especinllyt advantageoupyLiory t he

¢5 operati on, th@uéﬂneb&yglﬁabl §m§110&iaﬂetheelu§aanke'§ pgeal el to or 30
# coincides with the axis tion,; he assenbly has.a reference plane

XY (the pl ane™dF ¥$bn919¥ ﬁﬁ?@ﬁeﬁas&ESPPHFGGBHthéeﬁil§n9an6F9V|on X' of

t he wor kpi eCwawdsy\hwsbhiﬁ gespr ahiynagratyl Rbles anplapkpiiewesl. t he tool .
As sche |ca |y shown Fig

| ongi t udi rotary axi &?'o?l?hei?oﬁﬁgggg eHgggvégdesgglggégegtﬁ¢h§§ge 7
of the cutt|ngoohsdurlﬁgEEﬁttiﬁE GpﬁfﬁtlamLE PBe arrows show
. directions of possible relative movement of the tool.
The shadowed area 111ustrates schematlcally how the
coolant fluid is supplied through the tool shank and the

10 adaptor to the cutting area in the vicinity of the
cutting edge. Thus, due to the above descrlbed
_constructlon of the cuttlng tool used, partlcularly, w1th
the self-clamped insert having small volume of insert
clamping,means, an effective supply'of the coolant fluid

15 to the cutting area is proVided'and consequent cooling of

- the cutting insert and evaouation of chips from the
cutting area is achieved, which is especially
advantageous for machining of deep holes and/or grooves

- with small diameters. '

20 o It should be mentloned that the cuttlng tool

: assembly may be des1gned w1th features dlfferent from
that described above and shown in the draw1ngs. Thus,
though the cuttlng tool shown in the draw1ngs is a left-
hand tool, the same tool shank may be used for rlght-hand

25 tools. The tool shank may have rectangular cross-
sectlonal shape, as shown in Fig. 12, rather than being
cyllndrlcal. The adaptor and, 1n particular, its. 1nsert

'_.jretalnlng blade portion may be flat rather than being
arcuate. ) ' _ . _

30 ' ,The protrusion maymbe formed in the adaptor
mounting portion and the recess - in the tool shank ’
holding portion. The abutting and abutment surfaces of
the adaptor mounting portion and the shank holding

.~ portion may be constituted by the base surfaces of the

35 recess and'protrusion rather than by lateral surfaces of

the adaptor mounting portion and the tool shank holding
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in the reference plane XY. However, they may be di sposed in a*different ¢
manner. Fwo9araepl e, the cutting edge 7 may be located ab®¢E/USAYUIEY erencer '
plane. As seen in Fig. 1, the tool shank 1 has a shank 5 holding portion
8 formed at a side of the tool shank adje ‘§nt a Ieadlng end 9 thereof. The
shank hol ding portion 8 has a central rectangul ar aX|aIIy directed

el ongated protrusion 10 al 13 on -
ei ther side oP° Fﬁe OBt ot %I%%f%ﬁ ${dgﬁé$ﬁég€s%ter toge?ﬁér mntt tﬁ@gﬁ
abut nent surf beenott2f2at] aﬁdenobnnarabhelheoleﬁﬂlF@F%ﬁﬁﬂ@ﬁcﬁlﬁmﬁ | shank

to a rear e”dtélegéhtgfhé nKTﬂQ'ﬂr89r99i6h0£n§ e peceds sapetic
substantial |l y Ssynmetr respect to the r ef erence; ne., being
£ R B

ori ent ed substaght&YlVhﬁbrnﬁpﬂycig vithcsmall taleranpceg: i on 8 has
an addi ti gnal cggyt 83&!9 éﬁéfemsmgingrseﬁéﬁdaﬁadlebhse@whmyspmwa@m%cent

the rear end 11, of t oldi;n ortion n 3, the
protrusi on 10PR&% aprA%gﬂeﬁoﬂ°§%§e“iﬂdaﬁa E? § d,|§h€7ad%% %g arallel to
the referencetRoughl bogeXand the threaded bore of ‘the shank hol ing
_ portlon belng both dlsposed substantlally in the -
reference plane. ' :

10 ‘The allgned bores and, consequently, the
clamplng screvs may ‘be slanted, in’ partlcular in-
dlfferent senses, w:Lth respect to the longltudlnal ax1s ‘

of the tool shank as well as w1th respect to said
_ -reference plane. The screws may be of different
15;I'd1ameter. The features employed in order to achieve the
predetermlned pos1tlon ‘of the clamplng portions of the
through bores durlng the clamplng procedure, i.e. the
clamping area of the counter-sunk portion of the through
_ . bores and the off-set relatlonshlp between the axes of
20 - the allgned bores, can be used alternatively rather than
h1n comblnatlon and may be de51gned in any other suitable
| form. For example, there may be used, for the above
_ purpose, eccentrlc locklng cam arrangements. The axes of
" the through bores may be on the same side of the
25 'reference plane rather than belng on different 51des
thereof. ' ' - ' '
| " \'. The adaptor coolant fluid bore may extend
1ongitud1nally throughout the adaptor and have the fluld
outlet orifice in the insert retalning portion.
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'As seen in Fig. 1, the shank hol di.ng. p ' s—fc
gqi 23% WmB;bn ecdt hBHEBh :—l;qlsaaggmt
. axes are | Spose su m“ t he REFLAGEDX e pl g

nor mal

to the | ongitudinal to-‘-““r"f—-‘~—FJIustrated in Figs. 4, 5
and 6, the tool shank orned with a=-t®el ant:fluid.duct arrangenent 25

(shomn with a dotted line)' adapted to be in fluid coifffufii'cation with a

cool ant “fl ui CEAFMEY means (not 30 shown). The coolant fluid duct

arrangenent 25 conpri seg éuﬁofﬁénto{aiuégfﬁﬁbg&t ?gﬁgrgﬁlﬁét sadeganaheaa the

tool shank and term natin cool ant verse~bore Focated in
t he shank hol eP®Y iﬁﬁ%kohaﬂl$ﬁta@?egl%hdﬁeﬂiééﬁeFﬁeareﬁ?déﬁE endt hereof and

the threaded ﬂoéﬁeaﬁ, £5snambenémﬂ§g‘ep6@tbeﬁeaﬁa BASek¥RangehBleportions
29 | ocate Ia | | and ternlnat he abut nenti.surfaces 12.and
SUBSTI T a% anviy ining portion for retaining
PCT/U895/143Qﬂ:réplaceable cutting 1nsert and an adaptor mounting
portion releasably secured to the shank holding portion
by at,least.two clamping screws, the tool assembly having
a reference plane passing, during opeﬁation.gf-the_tool,
10 through an axis of relative rotation .of a workpiece with
- respect to the tool; _ '
one of the adaptor mounting and shank holding

-portions being formed with a recess and the other one

being'formed with a protrusion mating with the recess and
15 - received thereln, : :

_ . said adaptor mountlng portion bezng formed with
at least two adaptor through bores and said shank holding
‘portion being formed with at least two threaded bores
substantiaily aligned with the-resﬁective-adaptor through

20 bores, the bores being oriented transversely to said axis
of rotation and passing throﬁgh the recess and the

_ protru51on, the axes of the through bores belng slightly
‘offset with respect to the axes of the respective
threaded bores and being disposed closer to the insert

25 retaining portion than the axes of the threaded bores, .

- each clamping screw being 1nserted into the respectlve
adaptor through bore and threaded bore of the ‘shank
holding portlon_andﬁhav1ng a screw head portion received
within said through bore and a screw.threaded portion *

30 - screwed inta said threaded bore; '
| characterlsed in that _
the axes of said threaded. bores are located
Substantlally in said reference plane. - _
2. - A cutting tool assembly according to Clainm 1,
35 characterised in that the tool assembly comprises two
clamping screws.

smomursemons ||y 1



13. The outl et portions 29,oﬂ<thewtfan§V F% operated _
alternativggg dggendlng on whet her -the t | used_wi t h
| ef t - hand a=the-described e with gqméwl%d

one. As shown 5 THIS SHEBT HAS Bfl rOrtlon 31 of the cool ant fluid

transverse bore 27 i s pREggadspi th a'plug,%g. As seen in Figs. 1 and 2, the
adapter 2 has an a Fe—stape—and-. S forned with an insert retaining blade

portion 40 having af, i NSeréutensy okl dsentl yWiicoriding e cad il 12g i nsert
3is held in a_.,elf-cla nd an, ad unt| orti 2
be screw cl anfBPERFYE ?Fé{%‘pﬁé]d*ﬂ}qﬁ? trﬁ'tfh axis qaﬂgé:q}%(rﬁﬂi’rﬁ%?k@ T‘ﬁ?ci’daptor
mount i ng portiis Xécabad rad)dcent tthee | sttt rnét‘:a:m:mg gmrttmn 4& to a

t erm nal end _ e
mounting porti oné)é% &ﬁ gisjf%iﬁ%eaeﬁsb |énd%1(]:1é; ﬁef%gcgﬁ d ea%gt es vvlltnn t he
shank hol & ng e tdigrectien of @ @ide viaw mf iheh tdﬂit of the shank hol ding

portion 8 Thus, asSeen idiyfithg hod]1dbibilIy JE¥SHAHY RY 18l 9,1 o Med

with a central rectan uJar 20. ‘el ongated recess .44 recelvi

prot 1 usi on 10 SHRFHERRTISRA Sth (RASS me@ﬁmgermga%emfme

recess 44: Siig |Pscatdd ddiadunt rdldexmiihlnghd R the adaptor is

disposed slightly below ‘said reference plane, as seen in
10 the direction of the side view of the tool.

5. A cutting tool assembly according to Claim 1,
characterised in that the protrusion and the recess have
side walls substantially parallel to the reference plane

) of the tool. : s '
15 : 6. A cutting tool assembly according to Claim 5,

” character1sed in that sa1d side walls of the recess are
spaced by a distance greater than the dimension' of ‘the
projection between the correspondlng side walls thereof.

7. A cutting tool assembly according to Claim 2,

20 - characterised in that the axes of the bores are
substantially normal to said longitudinal axis of
" relative rotatlon of the workplece ‘with respect to the
tool. - ' '
' 8. A cutting tool assembly according to Claim 1(-
25 wherein the tool shank is of an elongated cylindrical
shape and the adaptor is of a substantlally arcuate
shape. - e : |
| 9. A cutting tool assembly according to claim 8,
"  wherein the adaptor of the tool has & transverse '
30 dimension not exceedlng the correspondlng dlmen51on of
the cyllndrlcal tool shank.
10. A cutting tool assembly accordlng to Clainm 9,
which assembly is adapted for internal machining within a
- relatively narrow hole in a workpieée, said dimension of
35 the tool shank being less than theé cross-sectional
dimension of the machined hole. '
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' 1,_the recess 44 and the abutting

ébutnént surfaces 12 and 13 seen i
surfaces 4 .46 extend axially fif g rsert’ reta

portion 40§vga$ﬁégterninal-end 43 qf ﬁﬁgééﬁﬁg gqﬁﬁﬂllng pé&#ﬂ%ﬁgbgg?
Reverting to Fig. 3, the recess 44 48 and side wal I:'s 49
and 50 which are spaced by a distance mhlcﬂ7slyghtly ‘exceeds a di stance
between the protrusion walls 17 and 30 16. In addition, the depth of the
rgcess 44 exceeds IhE.hekgbhtﬁinqhﬂoalohsﬂéhbmyéﬁccoﬁdiﬁge?oiCIE%@ 14, hthe
adapt or nountip rtion 4 igqnal _abutt [ ic
bear s agai not CHEPAGHPERERA 8o5ERENF e, PRABLCS chophERad RaRR IR 4Fng
portion 8. 35 formed with as adaptoracedlanth@uid,bohe egtendingount i ng
portion 42 is ; o 5 5 I EET
PRULE 56) Vé@g§§%3§%591§mﬁlaﬂ§ YHB REh§En°3r2Rfle>dazbBSt BEesh

PCT/ US95/ 18394£1udd jnlek puificardignosnd adjassnzfan adapter FﬁEm#ﬁPéugh

bores 53 and 5ﬁoﬁt£oﬂaéﬁh|Qhaﬁﬁe&hﬁoaﬁésiﬁff!ﬁﬁdtBbﬁﬁdﬁﬂcatlon with a
coolant fluid supply means, and a fluid outlet orifice
disposed at a leading end of the adaptor mounting portion

above the insert retaining portion.

10 12. ‘A cutting tool assembly according to Claim 11,
characterised in that the fluid inlet orifice of the
adaptor is connected to a coolant fluid duct arrangement
in the tool shank, adapted to be in fluid communication
with a coolant fluid supply means, the coolant fluid duct

15 arrangement of the tool shank comprising of a coolant
fluid axial bore extending along the tool shank and
terminating at a coolant fluid transverse bore located in
said tool shank holding portion in a region thereof
between said rear end of the holding portion and said at

20 least one threaded bore, the coolant fluid transverse
bore having at least one outlet portion which is aligned
with said fluid inlet orifice of the adaptor.

i
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bores 22 and 23. In the described enbodi nent, the through bores 5 53 and
54 as welwods/nte t hreaded bores 22 and 23 are of a subst aRCT/ASIS14BMent i cal
» shape which is seen in Fig. 8 illustrating identical cross-sectional views
of the tool along the lines VIII-VIIl and VIII'-VII" in Fig. 7. As seen,
each through.bore 53, 54 has a countersunk portion 10 55 of a preferably
asymetri c shape and has a cl anpi ng ea 56 which is closer to a rimof the
bore than the rest of the countersu portion. The clanping areas 56 of
t he through bores 53 and. 54 ar sxl ed, in accordance with the | ocations
¢ oN{ f gt ent sides with respect to the
2 and 6, the adaptor nounting
coolant fluid bore 57 extending
posedl adj acent. the -adaptor 20
i ¢gn P8 of the coolant fluid
own also in Fig. 2)
80 so as to direct

portion 42 is formed with An ags

between a fluid inlet oriffice B

term nal portion 43 and al

transverse bore 27, and a

di sposes adj acent and ab

cool ant quidtc)4§e vicinit
4 42

S
D)
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25 Reverting now to Fig. 1, each of the clanping screws 5, 6
has a cl awpi9asg2$s3ad 60 adapted to be freely received withi R&Wé’?’&%ct ive
1t hrough bore 53, 54 of the adaptor nounting portion 42 and a screw t hreaded

portion 61 to be screwed into the threaded bore 22, 23 of the 30 shank
hol di ng portion 8  The clanping head 60 is formed with a conical clanping
portion 63 having an included angle ,corresponding to that of the
countersunk portion g% of the throaéé bore 53, 54. Wth reference to Figs.
7 and 10, the node of 3 1y f the adaptor 2-with the tool shank 1
will now be descr48et~& tor mounting portion 42 is SUBSTI TUTE
SHEET ( RULE 26) . VV)ﬁﬁ

shank hol ding portion 8, 4he protrusion
eaving a gap 65 (Filgg 8 As seen in
are substantially aligned wth the

10

10 i s receive '
Fig. 8 the throu
threade_d screw bof"es

44
S0 .5
28 2 I'29 v2|7 57
) ’L | o2 Wkt Fig.4

2 |
58
N
/'
2= A 26 . o
- . Fig.6
44— 7/ .
13 29
31 32
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5 22 and 23, the arrangenent, however, being such that the axes of the

t hrough boyes¢azsepnd 54 are slightly offset with respect torCTrosesudasddof t he

wrespective threaded bores 22 and 23 both in the direction along the

| ongi tudi nal axis of the tool shank and in the direction perpendicular 10

to the reference plane. Thus, the axis of each through bore 53, 54 is

closer to the insert retaining porti 40 than the axis of the respective

t hreaded bore, the axi f the bore whi ch is disposgd adj acent the _

insert retaining portfon 40 being yﬁggtgp sl i ghtgpqeabtye the 15 reference
DOB e

plane and the axis ¥illthe Ds cent the-termnal
end 43 of the adaptor—nountith hohtly bel ow the

ref erence pl ane. encé the 20 screw
coupling of the d Di-NQ e\

) , hr eaded bores 22 and
23, in any sequ t he abutt§ ng agai nst the

abut ment s c tan&ousl vy,
as shown in. Fid. W head 60 of
each screw 5, 6 nroggh bore

A,

Vil

Fig.7

53(54)
70a(70b

as |56 1]/ ° 60

TIEE

55

- 85 . A__49(50)
(49150 . A —17u8)
(17)18 -

13

Fig.9
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countersunk portion 55 at its clanping area 56. Due to the specific nutual
di sposi ti : al i gned bores and of the clanping area t he
-;.engagenen'?ﬂ())?&!ﬁgefso cl anpi ng portion 63 of each screw 5%ﬁ$ﬁe

t hrough bore countersunk portion 55 occurs at a predeterm ned | ocation 70a,
70b thereof (Fig. 7). The predeterm ned |ocations 70a and 70b_are

di sposed, on the one hand, at areas of the bores |located on the side of the .
term nal 35 end 43 of the adaptor4/Shereby it is ensured that the adaptor
mounting portion is biased in the direction SUBSTI TUTE SHEET ( RULE 26) '

WO 96/ 12592 PCT/ US95/-14394 - 12-
towards the abutnent surface 15 of the shank hol ding portion, and on the
ot her hand so tqm—ﬂ-re t ocatton—of econtact—FBe wi-eh—-s—adj acent the insert
retaining portign, is disposed below the reference plane, yhile the 5

| ocation of cont'act 70b which is adj4cent the termimal end|43 of the
adapt or i's di sposed above the ref

XY

N

NN\
@
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v e _
pl ane. By virtue of such a disposition of the |ocations of contact between
the cl anpwigogipieis 5 and 6 and the through bores 53 and 52PCI/4SIFA43AEhi eved

sthat the adaptor 10 is slightly rotated on the | ateral abutnment surfaces
12 and 13, due to which the protrusion walls 17 and 18 engage the recess
wal ls 49 and 50 at predeterm ned positions 80a and 80b which are | ocated on
different sides with respect to the reference plane. Thus, the 15
contact area. 80a which is adjacent B/ cutting edge 7 is | ocated above the
reference plane (Fig. 10) and the contact area-80b which is adjacent the
termnal end 43 is |ocated below the reference plane (Fig. 9). As a _
result, an equilibriumof clanping forces is achieved and a 20 stabl e and
rigid clanmping of the adaptor to the tool shank is ensured. Thus, the ’
present invention provides for the clanping nechani smwhich is very sinple:
and user friendly. Furthernore, the clanping nmechanismallows for 25 a
relatively small nunber of conponents of the tool assenbly and for a
mniaturization thereof, for sinple handl kpg and rel atively easy
manuf acturi ng, due to possible relativeli/large manuf act uri ng tol erances,
for
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NEW ABSTRACT

A cutting tool assembly comprising an elongated tool shank (1) having a shank
holding portion (8) and an exchangeable adaptor (2) having an insert retaining

- portion for retaining a replaceable cutting insert (3) and an adaptor mounting
portion (42) releasably secured to the shank holding portion (8) by two clamping
screws (4). The clamping screws (4) are inserted into the respective adaptor
mounting portion through bores (53,54) and threaded bores (22,23). The threaded
bores (22,23) being substantially aligned with the respective adaptor through bores
(53, 54) in a reference plane through an axis of relative rotation of a workpiece
with respect to the tool assembly. One of the adaptor mounting (42) and shank
holding portions (8) is formed with a recess and the other one is formed with a
protrusion (10) mating with the recess and received therein.
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coel-ant fluid is supplied through the tool shank and the 10 adaptor to
the cutting area in the vicinity of the cutting edge. Thus, due to the
above described construction of the cutting tool used, particularly, wth
the self-clanped insert having small volunme of insert clanping nmeans, an
effective supply of the coolant fluid 15 to the cutting area is provided
and consequent cooling of the cutting itert and evacuation of chips from
the cutting area is achieved, which is especiall dvant.ageous fé{

machi ni ng ofektRiRLAGI BIrEAANLNGPI DTS thiet Hs%éll t&ear@"tte 19 % :
It shoul d bgorepsigpedel haliebbe gedbliing bpelraaisershl y Howevwer dedigned with
features different frpn1that descri bed, above .and _shqwn in t ﬁp' S.
Thus, though FRPeCtfilfi A§SLEHI © héwﬁgﬁﬁktﬁg Ll EPQJ#%;qhﬂ%aﬁ%Q%ool
the sanme toghapbepkigvytbacuead ahdr ar ispleicilfdrd @nmner cof sthe The tool shank
Uhan besng CHERAHPERLs . Chen@Saenily, nav & 1ipa it of | Sompdneh s et
ret ai ni ng baadeappretetermined fotati atattegueriven dfeimeunktnat e. 30
The protrusgggrggxog%.forned i n the adaptor
In all the cutting tool assemblies described
above, both the number and the disposition of clamping
10 -screws used for coupling an adaptor to a tool shank
require sufficient transverse dimensions of the
assemblies, due to which none of these cutting tools can
be used for internal machining of grooves with narrow
holes in workpieces, i.e. when not only an insert
15 retaining portion of the adaptor but the entire adaptor
together with a shank holding portion need to enter the
workpiece. It is therefore believed that, in such kind
of operations, there have, until now, only been used
tools of an integral construction rather than tool
20 assemblies comprising exchangeable adaptors.
It is accordingly.the object of the present
invention to provide a cutting tool having an
exchangeable adaptor, enabling accurate and efficient
internal machining of grooves, in particular deep and

25 narrow grooves, within workpieces having small diameters.

SUMMARY OF THE INVENTION ) .
In accordance with the present invention there
is provided a cutting tool assembly comprising an
30 elongated tool shank having, at a side adjacgpt a leading
end thereof, a shank holding portion and an exchangeable
adaptor having an insert retaining portion for retaining
a replaceable Cutting insert and an adaptor mounting
portion releasably secured to the shank'holding portion
35 by at least two clamping screws, the tool assembly having
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munting portion_and the recess——in the tool shank hol di ng portlon _The

abutttng and abutnent surfaces of the adaptor nnunp RepEertoN e
shank hol di ng poris Sh W"Tﬁ ituted by the basfp 6 SHEET! F
recess and protru n by lateral surfaci f ; i L]
nounting portion m‘l ank hol di ng SUBSTI TEFESSHE

WO 96/ 12592 PCT/ US95/ 14394 - 14-
portion. The walls of the recess and t he3protrusion may be not flat and

not parallel to the reference plane_and to each other.., The protrusion and
the recess néyf terﬁ'mﬁwlq;mm@%w‘aewwmtmmm@um ancettingredggi eh 5
case only oneatd amptivg SAse&w;and, consequently, only one pair of aligned

bores need to be used, the ad tor hr ough borg .and th t.hr aﬂqugpre of
the shank hol di ng port P&% &di iYL oRRUNE IS ATt aﬁrﬁ}‘ Q

reference plpoetidfis being formdmewﬁtmgaedebesssamsthnnnﬁﬁnﬁﬁﬁﬂq, t he
5 being formed with a protrusion mating with the recess and
received therein;
said adaptor mounting portion being formed with
at least two adaptor through bores and said shank holding

portion being formed with at least two threaded bores

10 substantially aligned with the respective adaptor through
bores, the bores being oriented transversely with respect
to said axis of rotation and passing through the recess
and the protrusion, the axes of the through bores being
slightly offset with respect to the axes of the

15

respective threaded bores and being disposed closer to
the insert retaining portion than the axes of the
threaded bores, each clamping screw being inserted infto
the respective adaptor through bore and threaded bore of
the shank holding portion and having a screw head portion
20 received within said through bore and a screw threaded -
portion screwed into said threaded bore;

characterised in that

the axes of said threaded bores are located .
substantially in said reference plane.

With such a design due to which the clamping
screws are located substantially in the reference plane -
of the tool, during an internal cutting operation, all
the clamping elements of the assembly and, in particular,
the clamping screws are disposed substantially in the
area of a workpiece where maximal space is available
therefor. 1In consequence with this, the adaptor does not

need to have an unduly increased transverse dimension,

25

30

enabling thereby an essential miniaturization of the
cutting tool. This is specifically important for deep
35 internal operations in which it is desired that not only

the insert retaininq portion of the adaptor but also the

P e iei s et
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el.anping screws nmay be stanted, 1 n particular in different senses, with
respect to the | ongitygdigal ¥bsiRbpidch® tool shank as well as with respect
to said reference plang. may be of different 15 di aneter.
The features enpl oyed ail ;BHD“I)H i eve the pr r._..-.,_;.;.;.,__=.= .
cl anpi ng portions of t s during the cl af N. E
the clanping area of the counter-sunk portion of the {jhrougREBbA®GEDand the
of f-set relationship between the axes of P~ the ali gt : =
used alternathtg&&srather than in conbination and nmay be designed in any
other suitableTorm For exanple, there may be used, for the above :
purpose, eccentric l.ockinguwan &y rengkenestsnbl fheomped sdingt e dlopigait dpr es

b th ' f_the 25 f . pl her, .t h [
G trerent siaseetnaredre Mo costartai Fartens, dore e eaty o
| ongi t udi nal | fhiemesfghautshidrk asalpd g goor bioe ahd hhuiekohangetallie fice in
the inserg rebapvdd RV a BRI AU e el g REBEA%h for retaining

a replaceable cutting insert and an adaptor mounting
portion releasably secured to the shank holding portion

t he
P PHEFTRHNS BEEN. B.

by at least two clamping screws, the tool aséembly having
a reference plane passing substantially through a cutting edge of

10  said cutting insert: -

_ one of the adaﬁtor mounting and shank holding
portion% being formed with a recess and the other one
being formed with a protrusion mating with the recess and
received therein;

15 . said adaptor mounting portion being formed with
at least two adaptor through bores and said shank holding
portion being formed with at least two threaded bores ,
substantially aligned with the respective adaptor through
bores, the bores being oriented transversely to said axis .

20 of rotation and passing through the recess and'the
protrusion, the axes of the through bores being slightly
offset with respect to the axes of the respective '
threaded bores and being disposed closer to the insert
retaining portion than the axes of the threaded bores,

25 each clamping screw being inserted into the respective

' adaptor through bore and threaded bore of the shank
holding portion,ahd having a.screw head portion received
within said throﬁgh bore and a screw threaded portion
screved into said threaded bore;

30 characterised in that

the axes of said threaded bores are located
substantially in said reference plane. .
2. A cutting tool assembly according to Claim 1,
characterised in that the tool assembly comprises two
35 clampinq_scréws;: S ) B S
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(S7) Abstract

A cutting tool assenibly comprising an elongated tool shank (1) having a shank holding portion (8) and an exchangeable adaptor
(2) having an insert retaining portion for retaining a replaceable cutting insert (3) and an adaptor mounting portion (42) releasably secured
to the shank holding portion (8) by two clamping screws (4). The clamping screws (4) are inserted into the respective adaptor mounting
portion through bores (53, 54) and threaded bores (22, 23). The threaded bores (22, 23) being substantially aligned with the respective.
adaptor through bores (53, 54) in a reference plane through an axis of relative rotation of a workpiece with respect to the tool assembly.
One of the adaptor mounting (42) and shank holding portions (8) is formed with a recess and the other one is formed with a protrusion
{10) mating with the recess and received therein. :




20 - of rotation and passing through the recess and the protrusionnw{ﬁrﬁl“g?dp
axes of the through.bores being slightly offset with respect to the axes of
the’ respectlve t hréeaded bores and bei ng di sposed- ¢ to the rinser
retaining portion than the axes of the threaded bq:r'gé LAGEMENT SHEET opi ng

screw being inserted into the respective adaptor 1D%§ugg APR 4997 t hr eaded
bore of the shank hol ding portion and having a sc % eddporti-on-ratei ved

within said through bore and a SCfGM/th#Baded portlon screwed |nto Sai d
t hr eaded bor

bwigre lags. passine “‘g’t
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assenbl y cﬂﬁbﬂ?&ﬁ@t tao); tmo cl anpi ng screws. -16- 3. A cutting
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portions being formed with a recess and the other one

(8]

being formed with a protrusion mating with the recess and
received therein;

said adaptor mounting portion being formed with
at least two adaptor through bores and said shank holding
~portion being formed with at least two threaded bores

10 substantially aligned with the respective adaptor through

bores, the bores being oriented transversely with respect.
to said axis of rotation and passing through the recess
and the prbtrusion, the axes of the through bores being
slightly offset with respect to the axes of the
15 respective threaded bores and being disposed closer to
the insert retaining portion than the axes of the
threaded bores, each clamping screw being inserted into
the respective adaptor through bore and threaded bore of
the shank holding portion and having a screw head portion
received within said through bore and a screw threaded
portion screwed into said threaded bore;

characterised in that - ] :

the axes of said threaded bores are located
substantially in said reference plane.

With such a design due to which the clamping
screws are located substantially in the reference plane
of the tool, during an internal cutting operation, all
the clamping elements of the assembly and, in particular,
the clamping screvws are disposed substantially in the
area of a workpiece where maximal space is available
therefor. 1In consequence with this, the adaptor does not
need to have an unduly increased transverse dimension,

enabling thereby an essential miniaturization of the
cutting tool. This

20

25

30

is specifically important for deep
3, interna) operationx in which it o desired that not only

the insert rethining portion of the adaptor hut also the



is lrocated adjacent the insert retaining poftion I s di sposed slightly above
said reference plane, as-.seen in:5 the direction of g side wi e

t-ool . 4. A cutting tool assenbly according to d :?éiuMﬁﬁﬁEKﬁSHQEE
ja

that the axis of the through bore which is |ocated cent ﬁ k pnal
of the adaptor is disposed slightly below said refe .ghﬂgughﬁggzse

10 the direction of the side view of the tool. 5. bt -RE—00
assenbly according to Claim1, characteril®d in that the protrusion and the
recess have %Lge wal | s substantially parallel to the reference plane of the
tool. 15 CLAINS A cutting tool assenbly according to Caimb5,
. characterised in that aacdtdityy WAldis £dsdmisly eeepprifsdniPait@ IWhdated

di stance gr ate{ tgan tge di nensi on of_thgﬁsrotru5|on1between t he
cor r espondi ﬁtgo% deRRAK| BaVid%ort A side RFIRGENES LEARA et cording to
Caim 2, 20 thehasAct ar ishathk hdlting ok e6n 0Odnhar kaataiharsh d hr ough
bones arge sub tagtiablé.nornal 1o sal Iongitudinal axi s Pf relatjve
rotatior® of THePWel kPPEAENAh TR tF e tHaNBoBPr 8 on 1oL gt a1l

assenbl y accardépdaceabla mutting insert and an adaptor mounting
portion releasably secured to the shank holding portion
by at least two clamping screws, the tool assembly having

a reference plane passing, during operation of the tool, substantia.llly through a cutfing
10 edge of said cutting insert and through an axis of relative rotation of the workpiece
with respect to the tool; ' o '

one of the adaptor mounting and shank holding
portion§ being formed with a recess and_the.other_pne
being formed with a protrusion mating with the recess and
received therein;

15 said adaptor mounting portion being formed with

- at least two adaptor through bores and said shank holding
portion being formed with at least two threaded bores .
substantially aligned with the respective adaptor through
bores, the bores being oriented transversely to said axis
of rotation and passing through the recess and the
protrusion, the axes of the through-bdres_being slightly
offset with respect to the axes of the respective
threaded bores and being disposed closer to the insert
retaining portion than the axes of the threaded bores,
each clamping screw being inserted into the respective
adaptor through bore and threadéd bore of the shank
holding portion and having a screw head portion received

within said through bore and a screw threaded portion
screwed into said threaded bore;

characterised in that

20

25

30

the axes of said threaded bores are located
substantially in said reference plane.

2. A cutting tool assembly according to Claim 1,

characterised in that the tool assembly comprises only -
3% two clamping screws.

T O



25 wherein the tool shank is of an elongated cylindrical

| ongi tudi nal axi s substantially lI'ying in said plane, {f
o %%ﬁRF§QﬁE ggbya
balg

t hreaded bores being oriented radially with respect t

axis. 9. A cutting tool assenbly according to O aimig, whg}di Arehed!
adaptor of the tool has a transverse 3Qqe-di mension n Yol
correspondi ng di nension of the cylindrical tool shank T0. A cutting tool

assenbl y accor di gg toAOcaHEu% Wih assaiily décé dtaoélgﬁgﬁﬁna'

machining within a rel ativel narrOM/hoIe |n a wor sal ménsi on of

35 the too?héﬁiﬁkeﬁéﬁﬁ& Aas the,axisaf jdhe | vuahnbﬁgeowhépht he

m;tchl ned hOiﬁ 1ocaté§ fﬁ aoérﬁ:utﬂueﬂqﬂétéa}t &S@%ﬁhﬁé%%ﬁhﬁgg \b;.metg Z'nm 1,
aracteris in tha ap or nJ rrron. i s

gdaptor coot LAPOP P 158%@ ééﬂy %&dﬁﬁ%ﬁ%ﬁ%ﬂ?? RI3NE.t RE FERYL ANOf t he

adapt ors bettmendaréctibhuut lanlsdideo i ifeve cofli tp®sedond] acent an adaptor -

term nal

4. A cutting tool assembly according to Clalm 3,
characterised in that the axis of the through bore which
is located adjacent a terminal end of the adaptor is .
disposed slightly below said reference plane, as seen in
10 the direction of the side view of the tool.

5. A cutting tool assembly according to Claim 1,
characterised in that the protrusion and the recéss'have
side walls substantially parallel to the reference plane
of the tool. : )

15 6. A cutting tool assembly according to Clalm 5,
characterised in that said side walls of the recess are
spaced by a distance greater than the dimension of the
‘protrusion. between the corresponding side walls thereof.

7. A cutting tool assembly according to Claim 2,

20 characterised in that the axes of the threaded and through bores ae

' substantially normal to said longitudinal axis of

relative rotation of the workpiece with respecﬁ to the

tool.

8. A cutting tool assembly according to Claim 1,

25 wherein the tool shank is of an elongated cyllndrlcal
- shape having. a longirudinal.axis- suustantlally -lying. in said plane, the
. axescﬁfthe'ﬂunamxlbonashenu;oruaﬂmd radidlly with respect to said
longitudinal axis.

9. A cutting tool assembly according to Claim 8,
wherein the adaptor of the tool has a transverse
30 dimension not exceedlng the correspondlng dimension of
the cylindrical tool shank.
10. A cutting tool assembly according to Claim 9,
-which assembly is adapted for internal machining within a
relatively narrow hole in a workpiece, said dimension of
35 the tool shank being less than the cross-sectional'
dimension of the machined hole.
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portion and adapted to be in fluid comunication w tg=s=cgerarmt_T1ury
supply means, and a-fluid outlet orifice disposed at aElEPéAGEN@Né'rﬁﬁEﬁ" he
ddapt or nount-ing portion above the insert retaining jporti é ] 12.
A cutting tool assenbly according to Caim 11, chara E@Miggéu-ﬁ"t at¢
fluid inlet orifice of the adaptor is connected to a ant 1 ald_doct
arrangenent in the tool shank, adaptedl¥® be in fluid communication with a

coolant fluid supply neans, the coolant fluid duct 15 arrangenent of the
t ool shank conpklsi iy aathingotanl Assenbdyi @Icqsmdé-r&g(tf@loﬁll@lml bng the

t ool shanky q?yﬁ %@ﬁl I gﬁkégg gcated in
sai d tool ané§§fa|ng ggr?$%§ Fﬁeaa?ggﬁﬁft er. eof t ween sald rear end
of the holfsmmedsrithranngdapteracoodant) £laid hone, eskrrdbafe, the

cool ant f'éﬁﬁéﬁéﬁ‘f&ﬂf%?&ﬁ? Eﬁw manattnl @&S&r@%&&ﬁé&t Mﬁé&ﬂ ghich is
aligned with said fluid inlef qrifice of the adaptor. cutting

assentd y fddhdiinled erifice dispreeA pfdagenh &n |§§%ﬂ %Fsﬁ%%?bﬂ?ially
arcuate shig¥ion and adapted to be. in fluid communication with a

coolant fluid supply means, and a fluid outlét orifice

disposed at a leading end of the adaptor mounting portion
above the insert retaining portion.

10 12. A cutting tool assembly accordlng to Claim 11,
characterised in that the fluid inlet orifice of the
adaptor is connected to a coolant fluid duct arrangement
in the tool shank, adapted to be in fluid communication
with a coolant fluid supply means, the coolant fluid duct

15 arrangement of the tool shank comprising of a coolant
fluid axial bore extending along the tool shank and
terminating at a coolant fluid transverse bore located in
said tool shank holding portion in a region thereof
between said rear end of the holding portion and said at

?0 least one threaded bore, the coolant fluid transverse
bore having at least one outlet portion which is aligned

with said fluld inlet orifice of the adaptor.
© 13, A- cutting assembly according to Claim 8, whereln

the adaptor is of a substantially arcuate shape.
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