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CUTTING TOOL ASSEMBLY

FIELD OF THE INVENTION |

The invention is generally in the field of cutting tool assemblies
having adjusting means for the outward adjustment of an operative cutting
edge in an adjustment direction substantia}ly transverse thereto. In
particular, the invention relates to milling cutters with adjusting means for
the outward adjustment of their cutting units to reduce axial runout.

BACKGROUND OF THE INVENTION

A milling cutter has an axis of rotation and a cutter body with a
peripheral face and an end face, the cutter body being formed with a
plurality of peripherally -formed receiving pockets adapted for releasably
receiving a like number of cutting units. The cutting units have operative
cutting edges substantially radially disposed in the end face and substantially
radially directed abutment surfaces remote from the end face. A milling
cutter's operative cutting edges are perpendicular to the axis of rotation to
wipe a work surface whose smoothness is a function of the axial distance
between its least and most axially outward operative cutting edges, the
distance being known as "axial runout”.

It is known to provide a milling cutter with a plurality of
adjustment devices for the independent axial adjustment of each cutting unit.
Each adjustment device comprises screw means engaging an adjustment
member directly or indirectly pressing against a cutting unit for positively
pushing the same axially outward on rotation of the screw means in a given
direction. In contrast. any inward axial displacement of a cutting unit

requires an initial rotation of the screw means in the opposite direction prior
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to the application of an externally inward axial force, for example, as
applied by light impacts.

Consequently, axial runout adjustment of a milling cutter
typically. but not exclusively, involves the outward axial displacement of its
least axially outward cutting units so as to be ideally co-planar with its
initially most axially outward cutting unit, wheréb_y axial runout is a
desirable zero. In order that adjustment devices are good for a number of
axial runout adjustments which may occur regularly as part of a workshop's
maintenance schedule, they require periodic re-se'tti__ng such that all the

~cutting edges of a fresh set of cutting units yet to be axially adjusted are

relatively axially inward.

Of considerable significance is that an adjustment member is
suitably shaped and dimensioned s0 as to be snugly received in a cylindrical
bore formed in a cutter body such that it can provide suitable axial support
to a cutting unit abutting thereagainst during a machiﬁi_hg operation and, at

~the same time, its seating remains undisturbed during the replacement of a

worn cutting unit. _

It is known to employ differential screws:as screw means in
adjusting means for milling cutters, for example, as described in
EP 0 282 090 B1 and US Patent 3,195,376, however, such arrangements
suffer, in particular, from the disadvantage that the receiving nut portions in
a cutter body are required to be of extremely high accuracy for the smooth
operation of the adjusting means over their entire adjustment range..

In the specific examples illustrated and shown, the adjustment
device of the former includes a substantially cylindric‘:al,’ elongated, tubular
adjustment member with a longitudinally directed, planat adjustment surface
inclined with respect to its longitudinal axis such that its radial displacement
in a given direction causes an outward axial displacement of its abutting
cutting unit. Against this, the adjustment device of the latter includes a
conical. elongated, tubular adjustment member with a longitudinally
directed. quadrant shaped, curved adjustment surface eccentric with respect
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In an alternauve approach avoxdmg the use of dlfferenual screws,
DE 1 175 963 describes 2 milling cutter with adjustment devices each
having a semi-cylindrical, elongated, tubular adjustment member which is
displaced radially inward along a support wall inclined towards the end face
on the screwing in of an abutting adjustment screw, thereby causing the
outward axial displacement ofa cutting unit abutting thereagainst. However,
no provision is made for the outward radial displacement of an adjustment

member on the screwing out of its respective adjustment screw which

‘thereby complicates its replacement, if necessary. and the miller cutter's

periodic resetting.

SUMMARY OF THE INVENTION
It is an object of the present invention to prowde a cutting tool

assembly thh ad;ustmg means for the outward adjustment of an operative
cutting edge in an adjustment duecuon substanuallv transverse thereto for

~ machining a work surfac_e to 2 smooth finish.

In accordance with the present invention, there is provided a
cutting tool assembly"-compﬁsing a 'c_:utter body having a cutting unit
receiving pocket for releasably receiving a cutting unit with an operative
cutting edge and an abuuneﬁt sﬁ:face r?_:mote thei-eﬁ_'om;

an elongated bore formed in the cutter body and opening into said
receiving pocket adjacent said abutment surface;

an adjustment device located in said bore and comprising:

an elongatcd tubular adjustment member longitudinally slidable in said
bore and hdvinv a loxicitudiiially directed adjustment surface inclined with
respect to its longitudinal axls for abuttmv relat10nsh1p with said abutment
surface; '

an elongated adjustment screw mlually slidingly extending through said
adjustment member for bi-directional screw displacement in respect of said

cutter body;
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adjustment member inter-engaging means for abutting transmission of

said bi-directional screw displacernent to said adjustment member whereby

screw displacement i m a grven direction results In an outward displacement

of said cuttmg unit m an adjustment drrectron substantrally transverse to said

operatrve cuttmo edge

In accordance wrth the present mventron a cuttmc tool assembly

can be adapted for either smgle or rnulttple operatrve cuttmg edve machining

operattons, for example, turning or rnrl_hng_, respectryely. Depending on the

implementation, an adjustment deVice typically has a full stroke of between

about 3 mm-5 mm and provides for an outward adjustrnent of about 150 um
per mm of stroke. o -

Each adjustment member preferably has a right' cylindrical

abutment surface and a planar adjustment surface, thereby being readily

manufacturable at strict tolerances Whrlst the adjustment surface can be

inclined in either direction, the dxfference ansmo therefrom bernv m the

direction of rotation of the adjustment screw requrred to aclneve an outward
‘adj) ustment, the adjustment surface i 1s preferably mclmed such that its leading

end towards the screw threaded leadrnc end of the adjustment screw is closer

towards its lon,,rtudmal axrs than its tra.rlmo end. _
~ Preferably, a cnttmg umt's abutment surface protrudes through an

elongated slot for abutment agamst an adjustrnent surface thereby enabling
a slot of reduced width to be employed whrch in. tum, facﬂrtates a greater
angular abutment between an adjustrnent member and the support wall of its
receiving bore for a more secure seatmo Such an abutment surface is
preferably plapar and constituted by a pa1r of spaced apart co-planar
abu‘ment surfaces for a more accurate abutment arrangement

A cuttmg unit can be constrtuted by a cuttmg insert for direct

“abutment against an adjustment surface or, alternatively, and partrcularly in

the case of a milling cutter, by a seatmg element in whrch a cutting insert
is releasably retained therein. Such seatmg elements are known by drfferent

names in the art. for example. a seat, a shoe, and a car'tndge.

PCT/IL97/00099
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BRIEF DESCRIPTION OF THE DRAWINGS
For : 'ter understandmg of the present invention and to show

how the same can be carried out in practice, reference w1ll now be made to

the accompanymo drawings, in which:

Fig. lisa pamal perspective view of a milling cutter;

Figs. 2 and 3 are respectxvely partially cut away top and side
views of a portion of the milling cutter of Figure 1; and

Figs. 4 and 5 are respectively exploded and assembled perspective

views of an adjustment device of the milling cutter of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figure 1, a milling cutter, generally designated 1, has an axis
of rotation 2 and includes a cutter body 3 with a peripheral face 4 and an
end face 35, the cutter body' 3 being formed with a plurality of peripherally
disposed insert receiving pockets 7 for releasably receiving a like number of

cutting inserts 8. . S :
Each cut’ant:r msert 8 is secured in an insert receiving pocket 7 by

~a clamping screw 9, thereby presenting an Operatwe cutting edge 10

substantially radially disposed in the end face 5 and perpendicular to the axis
of rotation 2 for wiping a work surface 11.
Remote from the end face 5, each cutting insert 8 has an

~ abutment surface 13 parallel to its cutting edge 10. As shown in Figures 2

and 3, the abutment surface 13 is preferably constituted by a pair of co-
planar, inclined spaced apart abutment surfaces 13A and 13B, thereby
providing a more accurate abutment arrangement than a single abutment
surf -ce 13. | -

Opemnv into each msert receiving pocket 3 along a relatively
narrow elongated slot 14 so as to be ad_;acent to an abutment surface 13 is
a substantially radially directed right cylindrical bore 15 with a nearly
complete cylindrical support wall 13A. As shown in Figure 2, a bore 15

terminates in a right threaded tapped bore section 16 having a longitudinal

axis 17 subtending an angle of inclination a with the work surface 11.

PCT/IL97/00099
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As shown in Figures 2 and 3'- sriﬁély'd"isposéd within a bore 15
is an adjustment device 19 adapted for screwmg m and out of the cutter
body 3 whereby its mward radial drsplacement correspondmglv adjusts the
outward axial projection of the cutting insert 8 abuttxng_thereagamst. The
position of an adjustrnent deVice 19 along a boré' 15 is secured by a grubb
screw 20 drsplaceable along a screw threaded bore 71 transverselv directed
to a bore 15 (see Frgures 1 and 3)

As shown in Figures 4 and 5, an ad;ustment devrce 19 comprises
an elongated tubular adjustment member 22 having a lonortudmal axis 23
and formed with a nght cylindrical abutment surface 25 for a tight sliding
fit abutment agamst the matchmcv bore support wall 15A and a planar
ad;ustment surface 26 for abutment thereagamst of the abutment surface 13.
The adjustment surface 26 is inclined relauv_e to the longrtudmal axis 23 at
an angle of inclinati'on_'."ﬁ '(sée' Figures 2 and 5) such that its leading end is
radially closer thereto than its trailing end. 'By virtue of a cutting insert's
abutment surfaces 13A and 13B being parallel to its front cutting edge 10,
necessarily, the angles of inclination a and 8 are _equéli Typically, the angle
of inclination 8 lies between 8° and 12° such that the adjustment surface 26
can slide along the abutment surfaces 13A and 13B without self-locking.

The adjustment member 22 is rotatably mounted on an adjustment
screw 27 which initially shdmgly extends therethrough and whose head 27A
abuts against a recessed shoulder 22A formed i m the adjustment member's
trailing end and is retained thereon by a retalmng chp 28. The head 27A is
formed with internal wrenching surfaces 29 by which the adjustment device
19 is screwed in and out of the cutter body 2. Durin'_g a reverse screwing
direction, backlash between the adjustment screw 27 and the adjustment

‘member 22 is inhibited by a pair of Belleville springs 31 partially

compressed between the adjustment member _'lea:dir':g end surface 22B and
the retaining clip 28. A |

As shown in Figure 3, a cutting insert's al_)uti'nent surfaces 13A
and 13B are dimensioned and shapéd o as to protru'd'e"l through a slot 14,
The correspondingly reQuired angular orientation of the adjustment surface

PCT/IL97/00099
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26 is achleved by its adjacent abutment surface 25 being formed with an
elongated croove 32 with longitudinally directed smtably tapering side walls

33 for receiving the grubb screw 20. The groove 32 is elongated so as to
enable radial displaéemént of the adjustment device 19.

The set-up of the milling cutter 1 at minimal axial runout
typically involves the independent outward axial adjustment of its cutting
inserts by the inward screwing of their respective adjustment screws such
that their operative cutting edges lie co-planar. with the initially most axially
outward cutting insert's cuttiné edge.

After a number of set-ups, the resetting of the milling cutter 1 is
facxhtated by virtue of the adjustment members being outwardly radially
displaced on the screwing out of their respective adjustment screws from the
cutter body. When necessary, one or more adjustment devices can be
entirely removed from the miller cutter 1 by its or their full screwing out
trom the cutter body. | :

thle the mventlon has been described with respect to a limited
number of embodlments, it w1ll be apprecxated that many variations,
modifications and other applications of the invention can be made. For
example, other types of cutting inserts can be employed, e.g. the non- |
handed, indexable sqﬁafe-shaped cutting insert described in the Applicant's
PCT/IL96/00112, in which case the milling cutter 1 requires suitable
adaptation for receiving cutting inserts at a dish angle for positioning their
cutting edges perpendictﬂar to its axis of rotation.
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l. Acutting tool. assembly compnsmo a cutter body havmo a cutting unit

receiving pocket for releasablv receiving a cuttma unit with an operative

cutting edge and an abutment surface remote, therefrom
an elongated bore formed in the cutter bodv and opening into said
receiving pocket adjacent said abutment surface;
an adjustment device located in said bore and compnsmg
~ an elongated tubular adjustment member longrtudmallv slidable in said
bore and having a longrmdm_ally drrect.ed adjustment surface inclined with
respect to its longitudiné_l axis for abti_tt_ing_ relations_hip with said abutment

surface

an elongated adjustment screw initially shdmcrlv evrtendmo through said
adjustment member for ‘bi-directional screw drspla_ceme_nt in respect of said

cutter body,
adjustment member rnter-engagmg means for abuttmo transmission of

said bi-directional screw drsplacement to said adJustrnent member whereby

screw drsplacement ina given drrectron results in an outward drsplacement
of said cutting unit in an adJustment drrectron substannally transverse to said

~operative cuttmc edoe

2. A cutting tool assembly according to claim 1 wherein said

adjustment member has a sribstantially full right cylindrical 'shape with a

planar adjustment surface.

3. . A cutting tool assembly according to either claim 1 or 2 wherein
said adjustment surface is inclined such that its leading end towards the
screw threaded leading end of said adjustment screw is radially closer

towards its longitudinal axis than its trailing end.

4. A cutting tool assembly according to one of claims 1 to 3 wherein

said adjustment device further comprises anti backlash means for
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| synchronizing the displacement of its adjustment member with said bi-

directional screw displacement of its adjustment screw.

5. A cutting tool assembly according to any one of claims 1 to 4
further comprising angular orientation means for aligning said adjustment

surface with said elongated slot.

6. A cutting tool assembly according to any one of claims 1 to 5
further comprising securing means for securing the position of said

adjustment device along said bore.

7. A cutting tool assembly according to any one of claims 1 to 6
wherein said abutment surface protrudes through said elongated slot for

abutment against said adjustment surface.

8. A cutting tool assembly according to any one of claims 1 to 7
wherein said abutment surface includes a pair of co-planar, spaced apart

abutment surfaces.
9, A miller cutter according to any one of claims 1 to 8.

10. An adjustment device compri_siﬁg an elongated tubular adjustment
member having a longitudinally directed adjustment surface inclined with
respect to its longitudinal axis, an elongated adjustment screw slidingly
extending through said adjustment member and adjustment member inter-
engaging means for securing said adjustment member on said adjustment

SCrew,

Ll An adjustment device according to claim 10 wherein said
adjustment member has a right cylindrical abutment surface with a planar

adjustment surface.
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12. An adjustment device according to either claim 10 or 11 wherein

said adjustment surface ‘is inclined to said longitudinal axis such that its
leading end is radially closer thereto than its trailing end.

13. An adjustment device according to one of claims 10 to 12 further
comprising anti-backlash means. ” '

14, An adjustment device according to any one of claims 10 to 13
wherein said adjustment member is formed with an elongated longitudinally

directed groove with tapering side walls.
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to the applicatoes of an exemally foward axial force, for examrle, as
applied by light impacts. I |

Corsequently, axial rmout adustment of a milling caner
rypicaljf; but ot exciusively, invelves the outward axial displacement of irs
least axially outward cuging unifs s¢ as to be ideally co-planzr with iss
injtially most axially ourward cutting umit, wheredy azfal runoum: is 2
desirabie zero. In arder that adfustmant devices are good for 2 number of
axial romout adiesanaurs which may occur !Egt’laﬂ‘f as part of & workshop's
maintenance schedule, they require periodic re-semting such that ol the
cutting edges of a Tesh set of cutting nnits yet to be axjally acjusted are
relatively axially foward,. _ '

Of considerable significance is that an adjustmmen: member is
suitably shaped and dimensioned so as to be suugly rectived in a eylindrica!
bare formed iz 2 cumter body such that it ezn provide suitable axial support
t0 a cuning unit abuting thersigainst during ¢ machining cperatioz ad, at
the same time, ifs seating remains undisturbed during the replacerent of 2
war cuting mait. . - |
| It is known to smploy differsmtial screws as screw means i
adfusting meazs for milling cutters, for example, as described in

FR-2,084,319, EP-0 282 090 and US 3,195,376, ‘however, such amangements

suffer, in particulzr, from the disadvantage that the recaiving nut pordoas in -
a cutter body ars required to be of extremely high accuracy for the smooth
operation: of the adjusting means over their entire adjuskment range.

In the specific examplas Jiustrated and shown, the adjuszment
device of the former incledes a substantially cylindrical, elongated, mibular
adjustmzay member with a long:mdma.ﬁy directed, planar adjustment surface
inclined with respect to its longimdinal axis sach that its radial displacement
in a given direction causes an owrward axial displacement of ity abutting
cuting ueit. Against this, the adjustment devics of the lattar inclades 2
cozical, elongzred, tubuizr adjustment member with a longimdinally
dzr:c'ac. quadsant skaped, curved a.cymem surface ecceniric with rasgect
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CLAIMS:

1. A cutting tool assembly comprising 2 cutter boay' having a cutting unit
'receiving pocket for relcasably receiving a cutting unit with an operative cutting |
edge and an abutment surface remote therefrom, |
an elongated bore formed in the cutter body and opening ino said receiving
.pocket adjacent said abutment surface;
an adjustment device located in said bore and comprising:

_ an elongﬁted tubular adjustment member longifudinally slidable in said bore
and having a iongimdinally directed adjustment surface inclined with respect to
its longitudinal axis for abutting relationship with said abutment surface;

an elongated adjustment screw extending through said adjustment member
for bi-directional screw displacement in respect of said cutter body;
adjustment member inter-engaging means for wansmission of said
bi-directional screw displacement to said adjustment member whereby screw .
~ displacement in a given direction results in an outward displacement of said
* cutting unit in an adjustment direction substantially transverse fo said operative
cutting'edge |
characterized in that | |

- said adjustment screw initially slidingly extends through said adjustment member

- and said adjusiment screw sbuttingly transmits said bi-directional screw
displacement to said adjustment member. '

2. A cutting tool assembly according to ¢laim 1 wherein said adjustment

member has a substantially full right cylindrical shape with a planar adjustment
surface. : '

AMENDED Spper
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3. A cutting tool assembly according to either claim 1 or 2 wherein said
adjustment surface is inclined such that its leading end towards the screw
threaded leading end of said adjustment screw is radially closer towards. its
longitudinal axis than its trailing end.

4, A cutiing tool assembly according to one of claims 1-3 wherein saici
adjustment device further coinpﬂges anti backlash means for synchronizing the
displacement of its adjustment member with the bi-directional screw
displacement of its adjustment screw.

5. A cutting tool assembly according to any one of claims 14 further
comprising angular orientation means for aligning said adjustment surface with

said elongated slot.

6. A cutting tool assembly according to any one of claims 1-5 further
comprising securing means for securing the position of said adjustment device

along said bore.

7. A cutting tool assembly accor&ing 10 any one _of 1-6- wherein said
abutment surfuce protrudes through said elongated slot for abutment against said
adjusuﬁent surface.

8. A cutiing tool assernﬁly according to any one of claims 1-7 wherein
said abutment surface includes a pair of co-planar, spaced apart abutment

surfaces,

g. . A miller cutter according to any one of claims 1-8.

AMENDED SHEET
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10. An adjustment device comprising an gldngaud wbular adjustment
member having a longitudinally directed adjustment surface inclined with respect
to its longitudinal axis, an clongated adjustment screw extending through said
adjustment member and adjustment member inter-engaging means for securing
said adjustment member on said adjustment screw

characterized in that | |
said adjustment screw imitially slidingly extends through said adjustment

member.

11, An adjustment device according to claim 10 wherein said adjustment
‘member has a right cylindrical abutment surface with a planar adjustment surface.

12. An adjustnent device éccordjng to cither claim 10 or 11 wherein said
adjustment surface is inclined to said longitudinal axis such that its leading end is
radially closer thereto than its trailing end.

13. An adjustment ._device.' according to one of claims 10-12 further
comprising anti-tacklash means.

14. An adjustmeni device according to any one of clalm:; 10-13 wherein

said adjustment member is formed with an elongated longitudinally dirccted
groove with tapering side walls. |

AMENDED Shery
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(57) Abstract

A cutting tool assembly (1) including a cutter body (3) having a cutting unit receiving pocket (7) for releasably receiving a cutting
unit (8) with an operative cutting edge (10) and an abutment surface (13) remote therefrom. An elongated bore (15) adapted for receiving |
| an adjustment device (19) is formed in the cutter body, the bore opening into the receiving pocket adjacent the abutment surface. The
adjustment device includes an elongated tubular adjustment member (22) having a longitudinally directed adjustment surface (26) inclined
with respect to its longitudinal axis (23), an clongated adjustment screw (27) initially slidingly extending through the adjustment member

and adjustment member inter-engaging means for securing the

adjustment member on the adjustment screw. On screwing the adjustment -

screw in a given direction, the adjustment member pushes the cutting unit outward.
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