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(57) Abrégée/Abstract:
In a device for limiting the advance of a drill during a drilling operation, which can be used in conjunction with a hand drill (15) or
with an automatic manufacturing machine, the device comprising a housing (2) with a stop cage (2a) and a spindle (3) mounted
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(57) Abrege(suite)/Abstract(continued):

rotatably and axially displaceably in the housing, and a stop (9) which Is adjustable in the axial direction being arranged for limiting
the advance, the Invention consists in that the stop cage (Z2a) comprises a chip breakes (13) for breaking the chips, with a housing-
side end and a free end, In such a way that it extends approximately parallel and directly adjacent to the workpiece surface and
approximately radially from the outside towards the drilling tool (stepped drill bit 12) in such a way that its free end almost touches
the countersink (12b) . Damage to the surface of workpieces Is prevented by the invention, so that corresponding refinishing Is
avolded. Moreover, the removal of the colled chips from the drilling tool previously necessary after each drilling cycle Is dispensed
with.
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(54) Title: DEVICE FOR LIMITING THE ADVANCE DURING A DRILLING OPERATION

(57) Abstract: In a device for limiting the advance of a drill dur-
ing a drilling operation, which can be used in conjunction with a
hand drill (15) or with an automatic manufacturing machine, the
device comprising a housing (2) with a stop cage (2a) and a spindle
(3) mounted rotatably and axially displaceably in the housing, and
a stop (9) which is adjustable in the axial direction being arranged
for limiting the advance, the invention consists in that the stop cage
(2a) comprises a chip breakes (13) for breaking the chips, with a
housing-side end and a free end, in such a way that it extends ap-
proximately parallel and directly adjacent to the workpiece surface
and approximately radially from the outside towards the drilling
tool (stepped drill bit 12) in such a way that its free end almost
touches the countersink (12b) . Damage to the surface of work-
pieces is prevented by the invention, so that corresponding refin-
ishing is avoided. Moreover, the removal of the coiled chips from
the drilling tool previously necessary after each drilling cycle is dis-
pensed with.
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Device for 1limiting the advance during a drilling

operation

The 1invention relates to a device for limiting the

advance during a drilling operation, the device being

operable both in conjunction with a hand drill and with

a numerically controlled automatic manufacturing

machine. Such a device 1includes, for example, a

cylindrical housing with a rotatably mounted spindle
arranged coaxially therein with a drive-side end and a

tool-side end, which has limited displaceabillity 1n the

axlal direction. The drive-side end of the spindle 1s

designed 1n such a way that 1t can be clamped 1into a

P

drill chuck of a hand drill or 1into a corresponding

F

receiver O an automatic manufacturing machine. The

tool-side end of the spindle 1s provided wlth an

internal thread, 1into which an appropriate drilling

tool can be screwed. What are known as stepped drill

bits, which combine a drill bit and a countersink, are

used as the drilling tool 1in conjunction with devices

of the said kind. The drilling tool 1s surrounded by a

stop cage, fixed to the housing, with lateral openings,

which is brought to bear against a workplece at the

-

beginning of the drilling operation. Chips produced

during drilling are 1intended to leave the stop cage

through the lateral openings. To 1limit the drill

advance 1n the direction towards the workpiece, an
adjustable stop 1s provided 1nside the housing. Such

devices are used 1n order to ensure reproducilble

countersinking depths 1n the production of bores with a

countersunk recess. In thilis c¢onnection, on the one
hand, too deep a countersunk recess may lead to rejects

and, on the other hand, a countersunk recess with too

small a depth makes complicated refinishing necessary.

F r——

It 1s a disadvantage of devices of the abovementioned

kind that the chips produced 1lead to undesirable

secondary effects depending on the material to be

e

machined 1f the workpieces concerned have a sensitive
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surface. This undesirable effect consists 1n that, 1in

particular during drilling of the countersunk recess,

flowing chips are produced, which wind themselves

around the tool and 1in this way gilive rise to colled

chips or chip coils. In this connection, the chip coils

are whirled around the drilling tool, so that the

rotating flowing chip wound around the drilling tool

carries out uncontrolled movements and in doing so

F

damages the surface of the workpiece to a greater or

lesser extent by scratching. Removal of the scratches

-

produced 1n thilis way requires a considerable degree o:

extra work. In addition, the operating seqguence 1is

disrupted by virtue of the chip coils having to be

removed by hand after each drilling cycle.

1)

The 1nvention 1s therefore based on the object o:
developling a device of the abovementioned kind in such
a way that damage to workpiece surfaces by chip coils

are reliably prevented.

According to Claim 1, this object is achieved by virtue

of the fact that the stop cage comprises a pin fixed to

the housing for breaking the chips, with a housing-side

end and a free end, in such a way that it extends

approximately parallel and directly adjacent to the

workplece surface and approximately radially from the

outslide towards the drilling tool (stepped drill bit)

in such a way that 1ts free end almost touches the

countersink.

Advantageous developments of the invention are

indicated 1in the subclaims. Damage to the surface of

workpleces 1s prevented by the invention, so that

corresponding refinishing is avoided. Moreover, the

P

removal of the coiled chips from the drilling tool

previously necessary after each drilling cycle 1is

dispensed with.
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The 1nvention 1s explained 1n dJreater detaill 1in the

description and 1llustrated i1in the drawing, 1n which

P

Fig. 1 shows a sectional illustration of a device for

limiting the advance with a hand drill;

Fig. 2 shows a partial section of the device according

i

to Fig. 1 at the beginning of the drilling

operation;
FFig. 3 shows the device according to Fig. 2 during the

drilling operation, and

Fi1g. 4 shows the device according to Flg. 3 at the end

of the drilling operation.

-

Figure 1 shows a device 1 of a known kind for limiting

the advance by way of example 1n conjunction with a

hand drill, the device 1 comprising a housing 2 and,
mounted rotatably therein, a spindle 3 with a widened

part 3a and a shank part 3b. A lower needle bearing 4

and an upper needle bearing b5 serve for mounting the

spindle 3. The spindle 3 1s 1llustrated 1n 1ts upper

position. In this position, an axial retaining ring ©

F

arranged on the spindle 3 bears against that part 4a of

the needle bearing 4 fixed to the housing. The lower

-

end of the widened part 3a forms a shoulder against

which a thrust Dball bearing 7 bears. A compression

spring 8, which 1s for 1its part supported with its

lower end agalnst the part 4a of the needle bearing 4

fixed to the housing, acts on this thrust ball bearing
/ from below 1n the diagram. A stop 9 which 1s
adjustable in the axial direction is arranged inside
the housing 2. The compression spring 8 1s dimensicned
1n such a way that the spindle 3 1s held securely 1in
the position shown as a result of prestress. The lower

—

part of the housing 2 1s formed by a stop cage 2a. This

stop cage 2a 1s placed onto a workpiece 10, which 1is to
be drilled through simultaneously wlith another

workpiece 11. A stepped drill bit 12, which is screwed

into the 1lower end of the spindle 3, serves as the

drilling tool. A pin 13 fixed to the housing with a

housing-side end and a free end is arranged in the stop
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cage Z2a 1n such a way that 1t extends approximately

parallel and directly adjacent to the surface of the

workpiece 10 and approximately radially from the

outside towards the drilling tool.

A cone 14 1s pushed and fixed onto the stepped drill
bit 12. A hand drill 15 with a drill chuck 16 and a

compressed-air connection 17 serves for driving the

device 1. If a bore 1s then to be provided 1n the
workpieces 10 and 11, the spindle 3 1s, with the
stepped drill bit 12 rotating, advanced towards the

workpiece 10 counter to the force of the compression

spring 8 by means of the handle of the hand drill 15.

In this connection, the needle bearing 5 and the thrust

ball bearing 7 follow the advance movement of the
spindle 3. When the thrust ball bearing 7 touches the

P

stop Y, the end position of the advance set using the

stop 9 1s reached.

Figure 2 shows the lower part 1n the diagram of the
device 1 according to Fig. 1 in a partial view with the
housing 2, the stop cage 2a, the spindle 3, the
workpieces 10 and 11, the drilling tool 12, the cone 14

and the pin 13. The stepped drill bit 12 serves

simultaneously for drilling and for countersinking and

accordingly comprises a twist drill 12a and a

P
—

countersink 1Z2b. In order during production of

countersunk bores 1in the workpieces 10 and 11 to avoid
damage caused by chips produced, the device 1 1s
according to the invention provided with the pin 13 and
the cone 14. In this connection, the pilin 13 takes on

F

the function o©of a chip breaker. In the embodiment of

the invention shown, the pin 13 1s made from a suitable

plastic, for example from polyamide, and 1s arranged 1n
such a way that 1t extends approximately parallel and
directly adjacent to the workpiece surface and

approximately radially from the outside towards the

drilling tool 12. Owling to the arrangement of this pin

13, flowing chips produced during drilling and
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countersinking are repeatedly broken off, so that their

fragments can leave the stop cage 2a to the outside and
the generation of chip coils is avoilded. The pin 13 has
a conical shape and 1is pressed into a correspondilng
conically shaped receiving bore 1n the stop cage and
held here securely by self-locking. The cone 14

P

prevents the fragments of the chips passing into the

_

upper part of the stop cage Za. The position 15 shown

of the twist drill 12a indicates 1ts starting position.

Figure 3 shows the device according to Fig. 2, the

stepped drill bit 12 already being so far advanced that
the twist drill 12a has drilled through the workpieces

10 and 11. In the process, the pin 13 has already acted

as a chip breaker, so that the flowing chips produced

have been divided into small fragments. The route by

which the fragments leave the stop cage 2Z2a 1s 1indicated

by the arrows 17. To prepare the device 1 for drilling

a series of partilicular countersunk bores, the

appropriate stepped drill bit 12 is inserted. In this

connection, the pin 13 is also replaced 1n each case.

In the position 16 shown of the stepped drill bit 12,
the stepped drill bit 12 1s 3Jjust touching the newly

inserted pin 13 with the countersink 12b.

Figure 4 shows the device according to Fig. 3, the
stepped drill bit 12 with the twist drill 12Z2a and the

countersink 12b having reached the end position of the

advance. In this position 18, a bore with a countersunk

recess 1n the workpiece 10 1is Jjust finished. In this
connection, the countersinking depth corresponds
exactly to the value which 1s set by means of the stop
9 according to Fig. 1. On passing from the position 16
according to Fig. 3 to the position 18 according to

Fig. 4, the end of the pin 13 1s separated. The newly

produced shape of the pin 13, which barely touches the

countersink 12b, 1is kept for all further bores until

the stepped drill bit 12 1is exchanged. Only then 1s a

P

new pin 13 inserted again. By virtue of this, special
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preparation of the pin for the particular case

concerned 1s dispensed with; rather, the requisite

shape of the pin 13 1s produced automatically during

use of the device 1.

Figure 5 shows a partial section of the stop cage Z2a
with a development of the 1nvention which consists 1n

that the stop cage 2a comprises an adjusting screw 19

for breaking the chips. In this connection, an 1nternal
thread which receives the adjusting screw 19 1s
arranged at the relevant location of the stop cage Z2a.

The adjusting screw 19 1s adjusted i1n such a way that a

minimal air gap 1s obtailned between the free end of the
screw 19 and the countersink corresponding to position

18 according to Fig. 4. This adjustment does not have

to be changed again until use 1s made of a step

countersink with a different countersink diameter.

Damage to workpiece surfaces and disruptions of the

operational sequence are effectively avoided by means

i

of the invention.
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Patent Claims

1. Device for limiting the advance during a drilling
operation, the device comprising a housing with a stop
cage and a spindle mounted rotatably and axially

displaceably 1in the housing, and a stop which 1is

adjustable 1n the axial direction being arranged for

limiting the advance, characterized 1n that the stop

cage (2a) comprises a chip breaker (13; 19) for
breaking the chips, wlth a housing-side end and a free
end, 1n such a way that 1t extends approximately

parallel and directly adjacent to the workpiece surface

and approximately radially from the outside towards the

dri1lling tool (stepped drill bit 12) 1n such a way that

1ts free end almost touches the countersink (12b).

2. Device according to Claim 1, characterized in that

a cone (14) 1s pushed and fixed onto the stepped drill
b1t (12).

3. Device according to Claim 1 or 2, characterized 1in
that the chip breaker (13; 19) 1s a pin (13) fixed to

the housing.

4, Device according to Claim 1 or 2, characterized 1n

that the chip breaker (13; 19) 1s an adjusting screw
(19) .
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