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(54) Title: CHIP REMOVING TOOL

(54) Bezeichnung: ZERSPANIUNGSWERKZEUG

(57) Abstract: The invention relates to a chip removing tool com-
prising a tool shank which acts as a support for a perforated plate

The perforated plate is tensed by means of a screw con-
nection passing through the orifice (19) of the perforated plate (3)
and a through hole (22) of the tool shank containing a screw
(17) which is introduced from the side of the perforated plate, and
a corresponding nut (18) positioned beneath the tool shank in-
side the seat of the tool shank The tensed perforated plate

is adjusted in an effective manner in a direction of adjustment
which is substantially radial in relation to the axis of rotation (8)

of the tool shank whereby the contact surfaces between a) the
screw head (23) and the perforated plate and b) the head (24) of
the corresponding nut (18) and the tool shank enable a pivotable
movement of the screw connection following on from the adjust-
ment movement, said screw connection consisting of a screw (17)
and a corresponding nut as a result of crowning.

(57) Zusammenfassung: Bei einem Zerspanungswerkzeug mit
einem Werkzeugschaft als Triger einer Lochplatte ist
die Lochplatte durch cin das Plattenloch (19) der Lochplatte

und ein Durchgangsloch (22) des Werkzeugschaftes (1)
durchsetzendes Schraubverbindungsmittel enthalltend eine von
der Lochplattenseite her cingesetzten Schraube (17) und cine
unterhalb des Werkzcugschaftes positionicrte Gegenhaltemutter
(18) innerhalb eines Plattensitzes des Werkzeugschaftes (1)
gespannt. Eine im Wesentlichen radial zur Rotationsaches des
Werkzeugschaftes in Zustellrichtung wirksame Zustellung
der gespannten Lochplathe wird dadurch begiinstigt, dass
die Kontaktflichen zwischen dem Schraubenkopf (23) und der
Lochplatte einerseits und dem Kopf (24) der Gegenhaltemutter
(18) sowie dem Werkzeugschaft andererseits durch Balligkeit
eine der Zustcllbewegung folgende Schwenkbeweglichkcit
des aus Schraube (17) und Gegenhaltemutter (18) gebildeten
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Schraubverbindungsmittels ermiglichen.
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Reamer With Clamping Arrangement: for Aftusting Cutting insert

Thi Invention relates to a cutting tool that can be realized in particular in the form of a rotary
tool with a tool shank which act as a support for a cuting insert in the form of a perforated
plate, in particular a disposable perforated plate, and with a feed device as a means of
adjustment for the positioning of the perforated plate on the tool shank Stress applied by a
simple screw is increasingly being used to fasten perforated plates of this type, in particular
disposable perforated plates. In this case, the screw is used to fasten the perforated plate to fte
tool shank. The precise positioning of the perforated plate an the tool shank is thereby effected
by adjustmnent means that apply pressure bo the lateral contact surface of the perforated plate,

which generates a position offset between the threaded hole arid the screw head of the

fastening mcew. An adjustment means of this typ is described in DE 197 17 741 Al, lbr

example.

An adjustable fixation of a perforated plate to the base body of the tool or tool shank at

approximately a right angle to the axis of the hole can of course be realized economically.
H-owever, the tolerances between the contact surfbas and the threaded hole must be kept
within narrow limits, so that the screw is not overloaded during the feed operation. On the other
hand, the tolerances of the with of t perforated plate and the position of the contact surfaces

in the- plate seat of the tool shank limit the machining tolerances of the cutting tool, which
means that on a boring tool'in particular, the boring tolerance is likewise limited.

The development of cutting technology requires ever closer drilling tolerances. However, tool
developments toward this objective *can only be combined to a limited extent with the
advantages of the screw bracing of a perforated plate. As the feed travel Increases, the screw
is subjected to an increasing bending load. This bending load represents a safety risk that can

cause not only damage to the tool, the workpiece and the machine, but can also pose a threat
to the operating personnel. EP 0 55277481I describes, as one solLition, a sled-fike mounting
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*of perforated plates on the tool shank with any desired feed travel. However, this solution

weakens the substructure of the perforated plate seat and deforms the substructure when the

perforated plate is braced.

The object of the invention is to create a cutting tool of the type described above that in a novel

*way prevents an oveloading of the screw connection even in the event of a longer feed travel.

This object is accomplished by the characteristics disclosed in Claim 1. Instead of an Internal

thread. applied directly in the tool shank or instead of a movable, guided, sled-like mounting of

the internal thread, this solution works with a retainng lock nut that Is mounted so that it can to

a certain extent float in the tool shank underneath the plate seat. The result floating
mounting of the unfit-ftat consists of the nut and the Inserted screw, which unit forms the screw

bracing means; makes possible an automatic adjustment of the positioning and orientation of

the screw thread axis relative to the aixis of the perforated plate and to the axis of the bolt hole

in the tool-shank, The feed motion, which also allows a partial swiveling and/or rotation; occurs

-*approximately in a plane that is defined by the screw thread axis. the orientation of which is

variable. and by the feed direction that runs transverse Wc~it..

one development of the object of the invention provides flexibility In the positioning of the

*backstop in ancVOr opposite to the feed direction. If the adjustable lateral stop surface is

displaced toward the perforated plate, the retaining look nut follows the adjustment movement

opposite to the spring pressure. The purpose is to counteract an additional bending load of the

screw caused by the adjustment movement. When the stop surface is retracted and when the

perforated plate is replaced, the result is an automatic resetting orireverse pivoting of fthe

retaiing lock nut into its initial position.

The object of the invention is explained in greater detail below and with reference to the

exemplary embodiment Ilustrated in the accompanying figures, in which:.
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Figure 1 is an exploded view In perspective of the toot shank with its plate seat for the

cutting tool,.

Figure 2 is a view in perspective of the retaining lock nu~t for the feed screw,

Figure 3- is a front view in perspective of ai rotary tool with a perforated plate fixed as

taught by the Invention,

Figure 4 is a longituidinal section along line IV-IV in Figure 3 in the starting position of the

perforated plate bracing without a feed pressure applied'transverse to the hole

axis on the perforated plate,

Figure 5 is a sectional View analogous to Figure 4 with the perforated plate adjusted in the

feed direction,

Figure 5a is a vector diagram to illustrate the stress conditions in different adjustment

positions of the screw and of the retaining lock nut that interacts with it

Figure 6 is an overhead view, with the perforated plate removed -and the screw removed,

showing only the plate seat of the tool bass body with the retaining lock nut

positioned underneath the bolt hole corresponding to the view along VI in Figure

4,

Figure 7. is a sdctional view hlong line VII-VII in Figure S, but with a perforated plate lying

braced in the shank recess, analogous to Figure 

The drilling tool (Figure 3) contains essentially the tool shank 1 and., braced in it a perforated

plate 3 made of tungsten carbide metal or oxide ceramic material. The perforated plate 3 is

braced inside the plate seat 4 provided in a shank recess 2 on the tool shank I (fgure The

plate seat 4 contains a contact surface 5 and two lateral stop surfaces 6 and 7 for the precise

positioning of the perforated plate 3. The lateral stop surface 6 thereby runs approximately

perpendicular and the lateral stop surface 7 runs approximately parallel to the axis of rotation 8

of the tool shank 1.1

The lateral stop, surface 7 which. Is approximately parallel to the ais of rotation 8 can be

adjusted in the feed direction 9 with respect to the tool shank 1. The feed direction 9 runs

approximately perpendicular to the axis of rotation 8 of fth tool shank 1 and to the hole axis 

of the perforated plate 3. The primary purpose of the feed is to adjust the radial position of t

perforated plate 3 inside its plate seat 4.



09/04 2003 WED 16:17 FAX Tergau Pohl Nbg l008/013

The change in position of the perforated plate 3 with respect to its lateral stop surface 7 in the

feed direction 9 is accomplished by a feed device 11, the construction and functional effect of

which are approximately the same as the object of DE 197 17 741 Al. To avoid needless

repetition, reference is made to the disclosure of the above referenced patent. All that is

necessary to understand this invention is a brief explanation of the function of the feed device

11.

The essential functional part of the feed device 11 is a screw pin 13 with a conical feed head 12

on its upper end. With this conical feed head 12, the screw pin 13 can be screwed into the tool

shank 1. During the insertion movement, the conical feed head 12 displaces a feed tab 14 of

the feed device 11 in the feed direction 9. The flank of the feed tab 14 that faces away from the

conical feed head 12 forms the adjustable lateral stop surface 7 of the feed device 11. The

screwing of the screw pin 13 into the feed device 11 therefore causes the movement of the feed

tab 14 with its lateral contact surface 7 in the feed direction 9 against the perforated plate 3.

The fixation of the perforated plate 3 inside the plate seat 4, namely its bracing In the bracing

direction 15 against the contact surface 5 of the plate seat 4, is accomplished by separate

screw connection means. These means consist of a screw 17 and the retaining lock nut 18 into

which the screw 17 is screwed. The screw 17 runs through the plate hole 19 of the perforated

plate 3 and the bolt hole 22 of the tool shank 1. The screw 17 Is engaged with its screw thread

in the nut thread 21 of the retaining lock nut 18. The retaining look nut 18 is positioned with

its head 24 beneath the bolt hole 22.

When the perforated plate 3 comes into contact with the contact surface 5 of the plate seat 4,

the screw 17 applies pressure with its screw head 23 to the perforated plate 3.in the bracing

direction 15. The screw 17 is thereby screwed into the retaining lock nut 18 and the retaining

lock nut 18 applies pressure with its head 24 on the tool shank 1 on its side facing away from

the perforated plate seat 4, opposite to the screw pressure, i.e. opposite to the bracing direction

of the screw 17. The retaining lock nut 18 is held so that it cannot rotate around the screw

thread axis 38 with respect to the tool shank 1. The retaining lock nut 18 I(es with a loose fit in
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the bolt hole 22 of the tool shank 1. This loose fit acts in particular in or opposite to the feed

direction Consequently the retaining lock nut 18 is guided so that it can move in the bolt hole

22 of the tool shank I as well as transverse to the hole axis 10 or transverse to the hole axis 

both in the feed direction 9 of the perforated plate 3 and also in the direction opposite to it.

The thraded portion 26 of the retaining lock nut 18 contains two rotation guides that arm

parallel to.each other in the form of flank planes 27, 28 diametrically opposite each other and

parallel to each other. These flank planes 27.,28 are tangent to corresponding rotation

guidance planes 29 and 30 that are oriented parallel to them in the external surface area of the

bolt hole 22. The rotation guidance planes 29, 30 preferably run parallel to the axis 10 of the

bolt hole 22.

The screw head 23 has an approximately conical shape that tapers in the insertion direction 

The screw head applies pressure with its head flank 31 which tapers in the insertion direction

and formns the conical external surface, against the surface of the plate hole 19 which also

tapers in terms of Its inside diameter in the insertion direction 15. Thereby at least one. of the

two mutual contact surfaces, namely the surface of the conical generated surface of the head

flank 31 and/or the external surface 32 of the plate hole 19 which tapers with regard to its inside

diameter in the insertion direction 15. is slightly concave. This configuration particularly

promotes the somnewhat floating rotational mobility of the two screw fastening means 17, 18 in

th e plane of rotational mobility defined by the feed direcotion 9 of the adjustment means 1.1 and

by the screw thread axds 38, and which is also flanked on both sides by the two rotation

guidance planes 29, 30 of the bolt hole.22 in the tool shank.

The head 24 of the retafriing lock nut 15B presses With its annular flank .34 against two stop

projections 35 which are positioned diametrically opposite each other and project radially Into

the bolt hole 22 of the tool shank I in the form of axial stops from below In a stop direction 33.

(Fig. 2) that is opposite to the bracing direction 15. The annular flank 34 of the retaining lock nut

18a tapers in the stop direction 33 of the retaining lock nut 18 opposite to the bracing direction

is Of
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the screw 17. The annular flank 34 of the retaining lock nut 18 forms an approximately conical

generated surface. At least the annular flanks 34 of the retaining lock nut 18 of the respective

opposite flanks 36 of the stop projections 35 are concave or-convex

The concave configuration of the mutual contact surfaces at least of the screw head 23 and of

the external surface 32 of the hole of the perforated plate 3 on the one hand andfor of the head

24 of the retaining lock nut 18 and the stop projections 35 of the bolt hole 22 in the tool shank I

against which the head 24 presses promote an automatic adjustment of the positioning of the

screw fastening means (screw 17 and retaining lock nut 18) by their corresponding pivoting

and/or rotation with respct to the tool shank which largely eliminates any bending loads on

the screw 17.

Figure Sa shows the stress relationships between the screw 17 and the retaining look nut 18 as

the screw fastening means on one hand and the tool shank 1. its stop projectons 35, on the

ofthr hand. These parts, which are braced with each other, and the principle of their interaction

is illustrated particularly clearly in Figures 4 and 5. In the Initial condition of the perforated plate

spanning (Figure the pre-stress between the screw fastenlng means (screw 17 and retainfig

lock nut. 18) on one hand and the Mtop projections 35 on the other hand corresponds to the

stress vector L '(Figure 4, Sa), The feed initiated by the foed tab 14 of the feed device 1.1 in the

feed direction 9 causes a rotation of the strew thread axi 38 of the screw fastening means

(screw 17) and retaining lock nut 18 with respect to the axis 10 of the plate hole by the angle a

(Figure The pre-stress of the screw fastening means (screw 17, retaining lock nut 18) with

respect to the stop projections 35 therefore increases. The increased pre-stress corresponds to

the stress vector L, (Figure 5a). In Figure 5a, the feed motion-and the feed travel of the lower

end of the screw thread axis 38 (Figure 5) are indicated by the positioning, vector As.

The elements that simplify the feed motion are spring elements 37 fixed to the backsop 24 and

positioned above the annular shoulder, which cani be compressed or 6an expand opposite to

and/or in the direction 9 of the pressure applied by the feed device 11. The spring elements 37

are rubber-like or elastomner moldings which Individually, each in the manner of a bead-like ring
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segment, surround the areas of the shank 26 of the retaining lock nut 18 lying outside the two

flanks 27, 28 like ring segments.

The two ring-segment-like spring elements 37, as a result of their positioning on the side of the

annular shoulder 35 away from the backstop head 24, in the installed position also form a

retaining collar of the retaining lock nut 18 with respect to the tool shank 1.

For the fixation of the perforated plate 3 on the tool shank 1, the perforated plate 3 is first

placed on the plate seat 4 and fixed by the screw fastening means to the tool shank 1, which

means consist of the screw 17 and the retaining lock nut 18. The screw 17 thereby lies with its

head 23 in the plate hole 19 and projects with its shank that has the screw thread 20 through

the hole 22 of the tool shank 1. Its screw thread 20 is screwed into the nut thread 21 of the

retaining lock nut 18 that projects from below into the bolt hole 22 of the tool shank 1 at some

distance from the stop projections 35 until the perforated plate 2 is braced at least under slight

frictional pressure against the plate seat 4 (Figure Then the perforated plate 3 is

definitively positioned in the feed direction 9 by screwing the screw pin 13 into the tool shank

1. Its conical feed head 12 thereby deflects the feed tab 14 that is in contact with the adjacent

exposed surface of the perforated plate 3 in the feed direction 9 (Figure The feed

movement is not blocked by the only slight frictional fixing, which has not yet been

definitively tightened, of the perforated plate 3 between the screw head 23 and the head 24 of

the retaining lock nut. The unit formed by the screw 17 and the retaining lock nut 18 can be

pivoted, on account of the convex shape of the flank 34 of the retaining lock nut and of the

mating flanks 36 of the stop projections 35, together with the convex external surface 32 of the

hole of the perforated plate 3 and of the head flank 31 of the screw head 23, i.e. so that it floats

to a certain extent, into a frictionally-engaged final position on the tool shank 1. The

assumption of this position is permitted or promoted by the rotational mobility of the braced

screw fastening means 17, 18 in the feed direction 9. The definitive screw fixation can be

accomplished after the final adjustment.

The reference to any prior art in this specification is not, and should not be taken as, an

acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.

The reference numerals in the following claims do not in any way limit the scope of the

respective claims.
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Claims

cutting too]

-With a tool shank which supports a cutting insert in the form of a perforated plate

in particular a disposable perforated plate madfe of a hard cutting material. e.g.

tungsten carbide or oxide ceramic,

-with a feod device (11) ftht acts transverse to the axis (10) of the hole in the feed

direction on the perforated plate as an adjustment means for the positionirig

of the perforated plate on the tool shank and

-with a screw (17) that projects through the plate hole (19) of the perforated plat and

with Its screw head (23) braces the perforated plate against a contact surface 

on the tool shank and, projecting through a bolt hole (22) of the Itool shank is

engaged with its screw thread (20) in the nut thread (21) of a retaining look nut (18),

-which retaining Jock nut (18) is supported on the side facing away from the

perforated plate seat against the screw pressure (15) and so that it cannot

rotate around the screw axis (10) on the tool shank,

-whereby the mutual stop surfaces of the screw head (23) and the perforated

plate on the one, hand and of the retaining lock nut (18) and tool shank on

the other hand, as a result of their shapes, permit a mobiity that follows the fesO

movement, in particular a rotational mobility of the screw fastener means that are

fastened to each other (screw 17; retaining lock nut 18$) wth respect to the tool

shank and with respect to the perforated plate 

2. Cutting tool. as claimed in Claim 1,
characterized by

a plans of rotational movement defined approximately by the feed direction of the

adjuistment means (11) and thle screw thread axis 
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3. Cutfing tool as claimed in Claims I or 2,
characterized by the faict

that the screw head (23) iWith its flanks (31) that taper in the insertion direction 
apply pressure'to the external surface of the plate hole the inside diameter of

which tapers in the insertion direction whereby at least one of the mutual contact
surfaces (flank 3 1; external surface of the plate hole 19) Is concave.

4. Cutting tool as claimed in one of the Claims I to 3
characterized by the fact

that the head (24) of the retaining lock nut with its peripheral flanka (34) that taper

in -the tightening direction (33) of the nut thread presses against an annular

shoulder (35) of the bolt hole (22) of the tool shank whereby at least one of the.

mutual contact surfaces (34, 36) is concave.

S. Cutting tool as claimed in one of the Clims I to 4,
characterized by the fact

thtthe retaining lock nut (18) is recessed with a loose fit in the bolt hole (22) of the tool
shank 

6. Cutting tool as claimed In one of the Claims I to 
characterized by the fact

that the retaining lock nut (18) can be mounted movably in the bolt hole (22) of the tool

shank transverse to its bracing direction (33) in or opposite to the feed directon (9)

of the perforated plate 

7. Cutting tool as claimed In Claim 6.
characterized by the fact

that at least one flat flank of the retaining lock nut (18) that is approximately parallel to

the screw thread axis (10) Is tangent to a rotational guide plane (29, 30) which forms an*

external surface area of the botfhole (22).
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a. Cutting tool as claimed in Claim 4,
characterized by the fact

that the niating fiankm (36) of stop projeotions (35) that are in contact with the head (24)

of the retaining lock nut (1 of stop projecti ons (35) that project: approximately radially

into the bolt hole (22) are inclined in the stop direction (33) of the nut thread (21) of the

retaining look nut (18) toward the'center axis of the bolt hole (22) and toward the axis of

the plate hole 

9. cutting tool as claimed in one or more of the preceding claims,
characterized by

a spring element (37) that presses the retaining Jock niut (18) opposite to and/or in the

direction of pressure of the feed device (11).

Cutting tool as claimed in Claim 9.
cha~racterized by the fact

that the spring element (37) is supported with its end opposite the head of the

retaining lock nut (18) on the externial surface of the bolt hole (22) of the tool shank 

11. Cutting tool as claimed in Claim 9 or' 
characterized by'

a rubber-lke molding that serves as the spring element (37).

12. Cutting tool as claimed in one of t Claims 9 to 11,
characterized by the fact

that the spring element (37) is fixed to the retaining lock nut (18) approximately in the

manner of an attached ring or ring segment
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13. Cutting tool as claimed in one of the Claims 9 to 12,

characterised by the fact

that the spring element (37) is positioned, on the side of the contact projections 

facing away from the head (24) of the retaining lock nut in the bolt hole (22) of

the tool shank 

14. A cutting tool substantially as hereinbefore described with reference to the

accompanying drawings.

DATED this 12th day of September, 2005

KENNAMETAL INC.

By its Patent Attorneys

DAVIES COLLISON CAVE
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