1 DRILL/CHAMFER TOOL The invention relates to a cutting-chanfering tool
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with a clanping ring that surrounds the spiral fluted shaft nenber of a
drill on which i ring can be nounted in any axial adjustnent
position as a #m‘@m&m%@mmaﬁcountersink drill or a countersink cutter body.
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Other solutions for mounting such a countersink body in any axial adjustment position
are known from EP 0 687 516 A1 or EP 0 647 166 B1. Said devices clamp the
countersink body indirectly by means of a clamping sleeve that is provided between the
drili and the countersink body and that surrounds the drill. These solutions are also

structurally complex.

The object of the invention is to configure a simpler design for a cutting-chamfering tool
of the above-described type. The solution to the problem is set forth in Claim 1,
according to which the clamping ring is braced against the surfaces of the spiral flutes,
which are surrounded and tunneled-through by the clamping ring, by means of a locking
screw which penetrates the clamping ring essentially radially. Pressure is applied to the
spiral flute by the clamping screw only indirectly by means of the interposition of a
clamping shoe. The clamping shoe, which lies in the spiral flute, prevents the entrance of
the chip into the cavity tunneled by the clamping ring, so that it occupies practically the
entire volume of this cavity, or in any case most of the volume. Claim 2 defines a further
improvement, insofar as the clamping shoe prevents the chip from entering the cavity

between the clamping ring and the surface of a spiral flute. The



bet ween the clanping ring and the surface of a spiral flute. The 2
solution described in Claim3 ensures a particularly effective inprovenent,
and a further inprovenment is possible as described in C aim4, because
said solutions make possible an inproved chip deflection in the radial
direction toward the outside. The other clainms 5 to 9 serve to optim ze the
essentially radial renoval of the chipsfrom the spiral flutes to the
outside, whereby Claim8 is additionall >2 able to generate a chip breaking
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While the embodiment disclosed in Claim 11 generates a pressure on the shaft 29 of the
clamping shoe 19 or 20 in the axial direction of the locking screw 6, the embodiment
disclosed in Claim 12 also exerts a radial pressure component on the shaft 29 of the
clamping shoe 19 or 20. This radial pressure component promotes contact between the
surfaces of the shaft 29 of the clamping shoe 19 or 20 against the surface of the spiral
flutes 9 or 10 respectively.

The invention will be explained below by means of the exemplary embodiments that are

illustrated in the accompanying drawings, in which:

Fig. 1 is an overall perspective of the cutting-chamfering tool from the side of the
drill bit.
Fig. 2 is an exploded, modified illustration, analogous to Fig. 1, with a separate

representation of a locking screw and its associated clamping shoe.

Fig. 3 is an overhead view of the front end of the drill with a clamping shoe
provided in a spiral flute and with its associated locking screw. but not
including the clamping ring.

Fig. 4 is a section along line IV-IV in Fig. 3.



provided in a spiral flute and with its associated | ocking screw. but not

| ncl.uding the clanping ring. Fig. 4 is a section along line IV-I1Vin Fig.
3. 3 Fig. 5is a perspective side view of a first enbodi mrent of the

cl anping shoer Fig. 6 is a perspective front viewin the direction of
arrow VI in Fig. 5. Fig. 7 is a perspective overhead view in the direction
of arrow VIl in Fig. 5. Fig. 8 is a sectional viewalong line VIII-VIII in
Fig. 7. Fi gs 9-12 are representations a second errbodi ment of the
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portion 2, with a sliding seat.

Evenly distributed over the circumference of the clamping ring 4 are a number of
essentially radial threaded bores 8 penetrating the clamping ring, one to receive each
locking screw 6. Said number is equivalent to the number of spiral flutes 9, 10 on the
screw tap 1. In the exemplary embodiment, there are two locking screws 6, each of
which is designed for radially acting on one of the spiral flutes 9 or 10. With this, the
clamping ring 3 [sic - should be 4] can be clamped to the drill 1 in any desired axial

position (axial direction 3).

The clamping ring 4 surrounds the drill 1 in the manner of a ring only in the area
opposite the drill bit 11 where it tunnels through both spiral flutes 9, 10. From the
clamping ring 4, the two holding projections 12, 13 project in the axial direction 3 toward
the drill bit 11. Both holding projections 12, 13 touch the two drill flanks 14, 15 with their
inside flanks. On their sides facing the drill bit 11 they each carry a countersink cutter
body 5, which is in contact with the associated drill flank 14 or 15 and carries a

countersink cutter 16 or 17.

A clamping shoe 19 is positioned between the pressure end 18 of each locking screw 6

and the surface of its associated spiral flute 9 or 10. The clamping shoe 19 in the



clanping ring 4, the two holding projections 12, 13 project in the axial
direction 3 toward the drill bit 11. Both holding projections 12, 13 touch
the two drill flanks 14, 15 with their inside flanks. On their sides
facing the drill bit 11 they each carry a countersink cutter body 5, which
Is in contact with the associated drill flank 14 or 15 and carries a
countersink cutter 16 or 17. A clanping,shoe 19 is positioned between the
pressure end 18 of each | ocking screw 6 and the surface of its associated

iral flute 9. 10. .. T I j i i .
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cl anpi ng %ﬁﬁlﬁgﬂ\qwér@‘ﬁjlggg drﬂh'e drill bit 11. The end 25 of the cl anping
shoe 19 or 20 projecting over the front side 26 of the clanping ring 4 in
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projects over the part of the clamping ring 4 that tunnels through the respective spiral
flute 9, 10, namely over the front side 26 of the clamping ring 4 that faces the drill bit 11.
The end 25 of the clamping shoe 19 or 20 projecting over the front side 26 of the
clamping ring 4 in the mounted position acts as a chip deflecting end with chip deflector
areas 27, 27'. The chip deflecting end 25 overlaps at least the cross-section of the

associated spiral flute 9, 10.

In the illustrated embodiments of a clamping shoe 19 and 20 the respective chip
deflecting end 25 forms the flank that faces the drill bit 11 in the mounted position of a
spacer rib 28 that acts relative to the clamping ring 4, which spacer rib 28 7 projects in
the radial direction relative to the drill axis beyond the shaft 29 of the clamping shoe 19

or 20 tunneled through by the clamping ring 4.

The chip deflector area 27 of the chip deflecting end 25 of the clamping shoe 19 and 20
essentially, i.e. especially in its area facing the drill bit 11, forms an acute angle 31 with
the bottom of the spiral flute 9 or 10 which opens from the drill bit 11 to the drill shaft 30.
The chip deflection area 27, in its area positioned within the spiral flute 9 or 10, is
essentially flat. The acute angle 31 increases on the side of the chip deflection area 27



areas 27, 27'. The chip deflecting end 25 overlaps at |east the
cross-section of the associated spiral flute 9, 10. In the illustrated
enbodi ments of a clanpi ng shoe 19 and 20 the respective chip deflecting
end 25 forns the flank that faces the drill bit 11 in the nounted position
of a spacer rib 28 that acts relative to the clanping ring 4, which spacer
rib 28 7 projects in the radial direction relative to the drill axis
beyond the shaft 29 of the clanping shog 19 or 20 tunneled through by the
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On the surface of the shaft 29 of the clamping shoe 19, 20 on which the pressure side

18 of a locking screw 6 acts, there is a pressure-application surface 39 for the pressure
end 18 of the locking screw 6. Said pressure application surface 39 is essentially flat.

In Figures 4 and 8, instead of a pressure application surface 39 for the application of
pressure by the locking screw 6, there is a depression that tapers in diameter in the
direction of the pressure. In the illustrated example it is a conical depression 40. This
depression ensures contact between the surface of the shaft 29 of the clamping shoe 19
or 20 and the surface of the spiral flute 9 or 10 respectively. The application of pressure
by the locking screw 6 of course causes not only an axial pressure, but also a radial

pressure component on the shaft 29 of the clamping shoe 19 or 20.



On the surface of the shaft 29 of the clanping shoe 19, 20 on which the
pressure side 18 of a |locking screw 6 acts, there is a
pressure-application surface 39 for the pressure end 18 of the | ocking
screw 6. Said pressure application surface 39 is essentially flat. In
Figures 4 and 8, instead of a pressure application surface 39 for the
application of pressure by the |locking screw 6, there is a depression that
tapers in dianmeter in the direction of°the pressure. In the illustrated
exanple it is a conical depression 40. This depression ensures contact

bet ween the surface of the shaft 29 of the clanping shoe 19 or 20 and the
surface of the spiral flute 9 or 10 respectively. The application of
pressure by the |ocking screw 6 of cqurse causes not only an axi al
pressure, but also a radial pressurec%%ﬁﬁonent on the shaft 29 of the

cl anpi ng shoe 19 or 20. 6 Cdains 1. CUtting-chanfering tool with a
clanping ring (4) that surrounds the spiral flu shaf t rtlon of a
drill (1) on whPethingsghamferingyiachyithiagappingcing @ t'ﬂﬁhﬁ&‘f’@ﬂ" ?‘ 5&‘1%23?
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in the direction towar drill 11) wit Chlgrgar?f ctlon d (26)
beyond the port?®ris PQ%}'OW tlerﬁ‘ée%ﬂ HW[JP%“Q FW@W(@ ) apd e sy & %Wﬁbﬁ@ﬁ t he
respective spi r@l’ 16j.ute (9, 10). 3. Tool as clained in Caim 2,

2. Tool as claimed in Claim 1,
characterized by the fact that
the clamping shoe (19, 20) projects in the direction toward the drill tip (11) with a
chip deflection end (26) beyond the portion (26) of the clamping ring (4) that
tunnels through the respective spiral flute (9, 10).

3. Tool as claimed in Claim 2,
characterized by the fact that
the chip deflection end of the clamping shoe (19, 20) overlaps at least the cross-

section of the associated spiral flute (9, 10).

4, Tool as claimed in one of the Claims 1 to 3,
characterized by the fact that
the chip deflecting side (25) of the clamping shoe (19, 20) forms the flank of a
spacer rib (28) acting relative to the clamping ring (4), which projects in the radial
direction beyond the shaft (29) of the clamping shoe (19, 20) tunneled through by
the clamping ring (4).



characterized by the fact that the chip deflection end of the clanping shoe
(19,. 20) overlaps at least the cross- section of the associated spiral
flute (9, 10). 4. Tool as clained in one of the Cains 1 to 3,
characterized by the fact that the chip deflecting side (25) of the

cl anpi ng shoe (19, 20) forns the flank of a spacer rib (28) acting
relative to the clanping ring (4), which projects in the radial direction
beyond the shaft (29) of the clanping sthoe (19, 20) tunnel ed through by
the clanping ring (4). 7 5. Tool as clainmed in any of the Clains 1 to 4,
characterized by the fact that the chip deflecting surface (27) of the chip
defl ectings.end {@dhhs ehinidtBin@ngmpiHedClaitsoetd4,9, 20) forns an acute angle (31)

with the bottomof the spiral flut 9, .1 ich angl e opens fromthe
drill bit (11) toward the dri |?ha§?f§?fgze€§(¥?'?‘e@\.émi“agl as claimed in daim b5,
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neasur enent ( 31whid?hn§i8 opbies Horelenedrill tie(1a hiowarditrel dklitshafy (30)ea (27) facing
the clanping ring (4) which in the clanped position is positioned outside
the spiral flute (9, 10). 8. Tool as clained in aim?7, characterized by

6. Tool as claimed in Claim 5,
characterized by the fact that
the chip deflecting area (27) is essentially flat in its area positioned within the
spiral flute (9, 10).

7. Tool as claimed in Claim 5 or 6,
characterized by
an increase (33) in the angular measurement (31, 32) on the side of the chip
deflecting area (27) facing the clamping ring (4) which in the clamped position is

positioned outside the spiral flute (9, 10).

8. Tool as claimed in Claim 7,
characterized by

a bend-like (33) increase in the angular measurement.

9. Tool as claimed in one or more of the preceding claims,
characterized by the fact that
the chip deflecting end (27') at its side facing the clamping ring (4) and projecting
beyond the spiral flute (9, 10) and the counter-flank (37) of the spacer rib (28),
forms an acute angle (35), which closes in the direction of rotation (34) of the
drill.

10. Tool as claimed in one of the Claims 1 to 8,
characterized by the fact that
the bearing surface (21, 22) of the clamping shoe (19) has a recess in the form

of a ring segment on or in the associated spiral flute (9, 10) between its chip



a bend-like (33) increase in the angul ar measurenent. 9. Tool as clainmed
in ane or nore of the preceding clains, characterized by the fact that the
chip deflecting end (27') at its side facing the clanping ring (4) and
projecting beyond the spiral flute (9, 10) and the counter-flank (37) of
the spacer rib (28), fornms an acute angle (35), which closes in the
direction of rotation (34) of the drilb. 10. Tool as clainmed in one of the
Clainms 1 to 8, characterized by the fatt that the bearing surface (21, 22)

of the clanpin hoe (19 s a.recess in. the form.of a rin e on or
in the assggi a?@egtﬁ‘igﬁ%ﬂd) @Eﬁ?@gﬂti&l%)edge(lz&/\é% ”i’%"%r?a@ﬁiapraé"all (9%1"1'8'}3 [{:8 ﬁée end
(25) and its otgrsueiade 6fthe 8pitalMateygaids a radi al distance to the wall

surface of the spiral flute (9, 10). 11. Tool as clainmed in one of the
Claims 1 to 10 characterized by a pressure application surface (39) for

the | ocki ng . screyl G§tialnia iniche F Mé Caing Nto 1he surface of the clanmping shoe
(19, 20) that faces the engagenent of the |ocking screw (6). 12. Tool as

claimed in one of the Cains 1 to HPegrirederized by a depression, the
di amet er of whigBrdsager fpplitatioResuate ¢39)dor Bk 1b&iendEEB8FUGE that s praldeddnl ar a

coni cal depression (40), provided in the surface of the clanping,s 19,
20) that faces tf‘ﬁé“gﬁ@%&éﬁ%@aﬂ"fp"i%éh?% 18 r@)gﬁ?te(%c?%) he engg&)em&t g1%e {

locking screw (6).

12. Tool as claimed in one of the Claims 1 to 10
characterized by
a depression, the diameter of which tapers in the direction of the pressure, in
particular a conical depression (40), provided in the surface of the clamping shoe
(19, 20) that faces the engagement of the locking screw (6).



