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TOOL HEAD FOR MACHINE-TOOLS 

The invention relates to a tool head for use in 

machine tools, having a basic body, a tool shank which 
extends axially beyond the basic body and can be coupled 
to a rotating machine spindle, having at least one slide 
Tll7hich can be adjusted transversely with respect to the 
basic body axis and has a tool cal:rier extending beyond 
the end face, havinq a measuring device for directly 
measuring the adjusting path of the slide in relation to 
the basic body, having measuring electronics arranged ini 

the basic body and connected to the measuring device, 

having an adjusting motor, preferably electric, arranqedl 
in the basic body and acting in the adjusting direction , 

on the slide, and having a power supply device for the : 
measuring electronics and, if appropriate, the adjusting, 

motor. 
To be able to set the slide and the cutting tool 

carried by its tool carrier accurately; it is necessary 
to measure exactiy the adju~tinq path 6f the slide. For 

this purpose, it is known (W09~/03345) to ~easure the 
adjustinq path of the slide_ in relation to the basic body 

in a direct way, for eXample by an optical or capacitive 

path JD.easurinq system, and to evaluate the lD.aasured 

results externally by means of a wirele~s, preferably 
optoelectronic, data ·exchanqe. Furthermore, it is al.so 

knmm from this document to provide in the basic body an 
adjusting motor which acts in the adjusting direction on 
the slide and can likewise be actuated by means of a 

remote control. ~he arrangement of the adjusting motor 
in the tool head has not as yet been satisf actcrily 
achieved. It presents difficu1ties when one considers 
that the rotatinq motions of the tool head and of the 
rotary motor can be superposed in an undesirable way, in 
particular during acceierating and brakinq operations, 
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and that a compact design is desired, in particular in 
the case of small precision adjustment heads. 

Against this background, the invention is based on 
the object of developing a tool head of the type 

specified at the beqinninq which ensures a compact design 

and trouble free operation. 
To achieve this object, the coJDhinations of features 

specified in claims l and 13 are proposed. Advantageous 

refinements and developments of the invention eI11erqe from 
the dependent c1ailns. 

The way in which this is achieved according to the 
invention is based on the idea that an isolation of the 
rotary motion cf the adjusting aotor and of the tool hea~ 
can be accomplished in a compact design by the adjusting1 

motor beinq arranged along with its substantially 
cylindrica1 motor housing in a transverse recess of the 

basic body, aligned transversely with respect to the . 

. basic body axis and intersectinq the basic body axis, j 
with the motor output shaft ali~ed parallel with respeqt 

I 

to the transverse recess. A further improvement in thi~ 
respect is accomplished if the transverse recess for 
receiving the adjusting motor is arranqed in the basic : . ' 

body transversely with respect to the adjusting directi~n - : 
of the slide, it also beinq of advantaqe here if the path 
111easurinq system intersects the basic body axis in the 
adjustinq direction of the slide. 

To reduce the undesirable startinq current peaks ! 
when starting the adjusting motor, the motor housinq isl 

clamped on the basic body in a resilient manner, axia11i 
l 

and preferably also in the turninq direction. · 
A particularly compact design is advantageously 

accomplished by the motor output shaft bearing an output · 
gearwheel which reaches in a cup-like manner over the 
output end of the motor housing, is coupled to an 

adjusting mechanism of the slide and is advantageously 
mounted, preferably axially and radially, with its cup 
inner side on a part of the basic body which reaches 
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axially and radially over the output end of the motor 

housinq and has a central bore for the passing through of 

the output shaft. This achieves the effect that the 

radially outward f acinq teeth of the output gearwheel 

concentrically elJlbrace the motor housing in the vicinity 

of the output end. On its cup outer side, the output 

gearwheel is additionally mounted in a preferably cup­

shaped cover part, rigidly connected to the basic body. 

An advantageous refinement of the invention provides 

an adjusting mechanism for the slide which has a spindle, 

mounted eccentrically in the basic body and bearing a 

sliding block with oblique toothing, and a counterpiece, 

provided with compleaentary oblique toothing and 

connected riqid1y to the s1ide, which spind1e bears a 

drive pinion meshing with the output gearwheel in the 

region of the part reaching over the adjusting motor in ~ 

cup-like manner. 

The output shaft of the adjusting motor is 

advantageously designed as a po1ygon, preferably as a 

hexaqon, which enqages in a polygonal socket of the 

output gearwheel, the polyqonal socket of the output 

qearwhee1 havinq a greater axial ~ent than the output 
-

shaft, so that it is accessible from the outside with a 

correspondinq polyqona1 tool for ~anual adjustment. 

Externa11y, the basic body is expediently surrounded 

by a preferably metallic casing, in which there are I 
arranged at angular intervals from one another window 

openings for receiving an infrared transceiver in each 

case. The rotary drivinq of the casing takes place by I· 
the adjusting motor being adapted such that it can be I 
clamped on the basic body at the end opposite the outpu~ 

side by a clatD.Ping cover which has a radia1ly outward I 
extending attaclunent for engagement in a correspondi~g I 
recess of the casing. i 

! 
A preferred alternative or refinement of the 

invention provides that the measuring device has a 

plunqer coil, arranged in a coil housing which is fixed 
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to the basic body and engages in a pocket-like recess of 
the slide, and a bar-shaped magnet armature, fixed to the 
slide and reaching through the pocket-like recess and the 
plunqer coil in the slidinq direction of the s1ide and 
transversely with respect to the motor housinq axis. ~he 

111.easurinq system operating on the plunqer coil principle 
has the advantage over the known capacitive measuring 

·system that an absolute path .easurement is possible 
without data loss if the power is disconnected and that 
installation is less demanding in terms of the tolerances 

to be maintained. 
To permit an adjustment of the path ~easurinq 

system, the magnet armature is fastened by its one end, 
overhanging the end face, expediently on an adjusting 

holder turned into a threaded bore aliqned in the slidinr 
direction of the slide, whereas it bears at its end : 
opposite the adjusting holder a quide pin, engaging in a 

linear guide within the slide. To be able to arrest the 

magnet armature, once adjustment has taken place, in its 
zero position on the slide, the adjusting holder can be 

fixed on the slide by a lock screw which is accessible 
from the outside i~_a predeterlllined sliding position of 

the slide. 
The coil housing, preferably consisting of an 

anti.m.aqnetic material, has laterally overhanqinq asselllbly 
lugs for fastening on the basic body. It expediently has 
a round, closed coil space for receivinq the p1unger 
coil, and is provided on the side facing the motor, 
preferably in the reqion between the two assembly lugs, 
with a recess partially embracing the motor housing 
around its circwnference. The resulting mutual 
interlocking between coil housing and motor housinq 
permits a co~pact design of the tool head. 

To seal off the interior of the tool head in a 
f luid-tiqht manner and nevertheless ensure low-friction 
sliding of the slide with respect to the basic body, it J 

I 
is proposed accordinq to an advantageous refinement of 
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the invention that the slide with its tool carrier passes 

through a slot on the end face of the basic body and, 

outside the slot, bears a washer which is sealed off 
radially with respect to the slide, is moved along with 

the s1ide and can be pressed resiliently against an 

elastomeric sealinq rinq, which is arranged in an annular 
groove on the end face of the basic body and is 
preferably desiqned as a square ring, such that between 
the washer and the basic body there remains a gap which 
is sUbstantially constant over the circumference of the 

washer and has a width of 5 to 20 pm. The wall thickness 
of the washer can expediently be adapted by material 
removal on its face facing the basic body, thereby 
setting the predetennined qap width, while the pressinq 
of the washer aqainst the sealinq ring may be performed 
by a sprinq rinq arranged in a circumferential qroove on 
the slide. 

To be able to grind the slidinq surface of the slide 
throughout in the basic body and nevertheless ensure 
stable fittinq of the cover, it is proposed according t9 
a further ad'ltantageous ref i_nement of the invention that ! 

the basic body has a radially continuous slidinq surf ac~ 
for the. slide without any end limitations, and that thel:fe 
is arranged on the side of the sliding blocJc. a spacer 

l 

between the basic body and the co'lter part. The spacer 
also ensures that the retroactive forces from the oblique 
toothinq of the adjusting mechanism for the slide can be 
absorbed and introduced into the basic body. 

The invention is explained in more detail below wi'tf 

reference to an exelD.plary embodiment represented /' 
diagrammatically in the drawings, in which: 
Fiq. 1 shows a side view of a precision turning head I 

with adjusting mechanism, remote control and 
external power supp1y, clamped in· a machine 
spindle; 

·. --·~-------·-··-
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Fig. 2 shows a lonqitudinal section through the 
precision turning head according to Fig. 1 with 
-tool shank; 

Fig. 3 

Fig. 4 

Fiq. 5 

Fig. 6 

shows a longitudinal section through the 
precision turning head turned through 90° with 
respect to Fig. 2; 
shows a section along the section line :rv-:cv of 

Fig. li 

shows an enlarged detail from Fig. 2 with 

sectioned length measuring device; -

shotts a section along the section-line VI-VI df 
Fig. 5. 

! The precision turning head represented in the I 
drawing essentially comprises a basic body 10, a slide ~6 

! 
which is adjustable in relation to the basic body 10 i 

transversely with respect to the axis of rotation 12 of I 
the precision turning head and bears a tool carrier i4 i 
for a cutting tooi, a measuring device 18 for directly 
measuring the adjustinq path of the slide 16 in relation 
to the basic body 10, an electric adjustinq motor 20 

acting on the slide in the ~djustinq direction, a powerj 
supply device 22 and a tool shank 24, which extends 1 

axially beyond the :basic body 10 and can be coupled to J 
I 

lllClchine spindle 26 of a machine tool 28. I 
I 

The slide 16 is arranged in ~e basic body 10 in aj 
continuous guide qroove 30 which is aligned transversely 
witb respect to the basic body axis 12, has no end 
1imitations and is bounded from the outside by means ofja 

I 

cover part 32 riqidly connected to the basic body 10 ~ti 
the end by means of spacers. The slide 16.passes with I 

l. 
·1 

its tool carrier 14 through a slot 34 of the cover parti 
32 to the outside and, outside the slot 34, bears a · 
washer 38 which is sealed off radially with respect to i 

the tool carrier 14, ~oves alonq with the slide and can 

be pressed with the aid of the spring ring 40 resiliently 
against a. square ring 44, which is arranged in an annular 
groove 42 of the cover part, such that between the washer 

6 This Sheet Has Been Replaced 
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38 and the coqer part 32 there remairts a gap which is 

substantially constant over the circumference of the 
washer 38 and has a width of 10 pln. This measure avoids 

the aetallic washer 38 rubbing on the metallic cover part 

32 durinq sliding of the slide. 
The adjusting motor 20 has a substantially 

cylindrical motor housinq 45, which is arranged in a 

transverse recess of the basic body 10 running 
transversely with respect to the slidinq direction of the 
slide 16 and the basic body axis 12 and intersecting the 
basic body axis 12. The axially overhanging output shaft 
48 is designed as a hexagon. It bears an output 

gearwheel 50 of a cup-shaped. desiqn, the hexagonal 
I 

sockeit 
i 

52 of which is longer than the output shaft 48, so that,! 
when the screw plug 54 is removed, a corresponding I 
hexagonal tool can be insert~d from the outside into ttiej 
hexagonal socket 52 for manual adjustment of the output I 
gearwheel.. The output gearwheel 50 reaches with its I 
inwardly facing, externally toothed casinq part 56 over 
the output end of the motor housinq 45 and is radially 
supported there an the outs.ide by means of a s1iding 

I 

bearing 60 on a sleeve attachment 58 receiving the I 
relevant housing end. Furthermore, the output gearwhee~ . I 
so is axially mounted with its cup inner side on the I 
sleeve attachment 58 by means of a rolling bearing 62, 

whereas it is mounted on the cup outer side with its l 
l 

ho1low pin 63 1 having the hexagonal socket 52, in a ,. 

rotary bearing, designed as rolling bearing 64, of a cu -
shaped cover part 66 fixed to the basic body. On its 

side opposite the output side, the adjustinq motor 20 i, 
axial1y clamped by a clampinq cover 68 and an elastomer~c 
ring 70 against the output-side sleeve attachment 58, ttfe 
torsional securement of the motor housing 45 taking pl.ace • I 

by means of the eccentric pins 72 arranged on the outpu,. 
side. The axially resilient clampinq with torsional 

! 

resilience allows smooth starting of the motor, as a j 

resu.1t of which starting current peaks can· be reduced. ( 

7 
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In consideration of the centrifugal force acting on the 

motor, this applies in particular whenever the center of 
gravity of the adjusting ~otor is radially shifted with 

respect to the axis of rotation 12 of the basic body 10 

toward the resilient ring 70. 

The output gearwheel 50 is used for driving an 

eccentrically arranged adjusting mechanism for the slide 
which has a drive pinion 76, meshing with the toothed rim 

74 of the output ge~heel so, and a threaded spindle 77, 

riqidly connected. to the said pinion. Guided on the 

threaded spind1e is a s1iding b1ock 78 with oblique 

toothinq 80, which meshes with compleJnentary oblique 

toothing 82 of a counterpieoe 84 arranged on the slide 

l.6-
1 

The measuring device 18 has a piunger coil 86, fixed 

to the basic body, and a bar-shaped magnet armature as, 
fixed to the slide and reaching into the plunger coi1 86. 

in the sliding direction. The plunger coil 86 is 

arranged essentia1ly centrally in the basic body 10 in a 
coil housinq 90 which is fixed to the basic body and, 
froa the motor side, reaches toqether with the plunger 

coil into a pocket-like recess 92 of the slide. The 
magnet armature as_is fastened by its one end, 
overhanging at the end face, on an adjusting holder 94 

turned into a threaded bore 95 a1iqned in the sliding 
direction of the slide 16, whereas it bears at its end 
opposite the adjustinq holder 94 a. guide pin 98, enqaging 

in a linear quide (bore) 96 within the slide 16. The 
adjusting holder 94 can be fixed on the slide 16 by a 

lock screw 100 which is accessible from the outside in aJ 
predetermined position of the slide. The coil housing iF 
provided with laterally overhanqinq assembly lugs J.02 and 

I 

has on its side opposite the coil space 104 a recess 106 

which is arranqed in the region between the two assembl~ 
lugs 102 and partially embraces the motor housing 45 1 

around its circumference. 

--·----··· 
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The basic body 10 is embraced around its 

circumference by a casing rinq 108 of metal or plastic, 
in which there a~e arranged distributed at equal angular 
intervals over the circumference windows 110 for infrared 

transceivers 112. The transceivers provide the wireless 
data exchange .between the tool head and an exte:rnal, 

computer-aided remote control device. The data exchange, 
for example for adjustinq purposes, may also take place 
qalvanically via the interface 114. 

The tool shank 24 for the connection to the machine 
spindle 26 is axially fastened by a sinqle central screw 
116 in a shank holder 117 on the basic body 10. The 

eccentrica1ly arranqed fitting pins 118 in this case 
ensure the torsional securement and torque transmission. 

on the side of the tool shank 24, there is 

additionally arranged an annular coil housinq 120r which 
is fastened on the basic body together with the tool I 
shank 24 by means of the radially overhanginq collar 1221 

of the latter / usinq the central screw 116. The / 

torsional securement of the coil housing 120 takes plac~ 
by means of the driver bol~s 124, which are designed as! 

l 
l counters'Q.n]c screws and engage with their shank in 

corre~pondinq bores of the basic body. 

In the coil housing 120 there is a secondary coil, I 
which is ell\bedded in a mechanically loadable castinq 

1 

compound of plastic or synthetic resin and has associat~d 
stabilization electronics, which constitute part of an 
inductive transmission link of the power supply device 

i 

and ensure the power supply to the adjusting motor 20 a 
to the electronic circuits contained in the tool head. 
rn principle, it is possible to use the induction link 

also for bidirectional data exchanqe, in that the data 
signals are ~adulated onto the induction current in both 
directions, if appropriate. 

The primary coil of the inductive transmission link 
is arranqed in a coil hcusinq 126 on the stator side, 
which housinq reaches into.the free interspace between 

9 
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the end face of the machine spindle i6 and the end face 
of the coil housing 120 on the tool head side, radially 
outside the tool shank 24~ For setting the .air gap 
between the primary coil and the secondary coil, the coil 
housing 126 on the stator side is arranqed on a ho1der 

i2B, fixed to the stator, adjustably both in its distance 
from the coil housinq 120 on the tool head side and in 
its rotational position a.bout an axis parallel to the 
axis of rotation 12. The holder 128 with the coil 
housinq 126 may also be fitted subsequently onto an 
ex:istinq machine tool. The coil housing 126 on the 
stator side extends only over a partial circumference o~ 
the tool shank and leaves the predominant part of the 

shank circumference free for the access of a tool gripper 
130 for autolnatic tool changing. During tool. changing, 
the tool. head is grasped at the qripper charmel i32 by 

the tccl. gripper 130 from the side opposite the coi1 
housing 126 on the stator side and, with the tool 
coupling released, is displaced axially in relation to 
the machine spindle 26. The couplinq of the tool head to 
the machine spindle 26 in this case takes place by means 
of a clamping mechanis~ 136 which can be activated en the - . 
machine side by means of the draw bar 134 and engaqes 
from the machine side in the cavity 138 of the tool. shank 
24 and couples the tool head to the machine spind1e 26, 
estab1ishing end face bracing and radial bracing. 

'l'o sUlJl up, the following may be stated: the 

invention relates to a tool head, in particular a 
precision adjustment head. for use in machine tools. The 
tool head can be coupled to a rotating machine spindle 
26, has a slide 16 which can be adjusted transversely 
with respect to the basic body axis 12 and has a tool 
carrier 14 extendinq beyond the end face, a measuring 
device 18 for directly measuring the adjustinq path of . 
the slide 16 in relation to the basic body 10, an 
adjustinq motor 20 acting in the adjusting direction on 
the slide 16, and an external power supply device 22 for 

10 
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electronics, integrated in the tool head, and the 
adjusting motor 20. To ensure a compact d~sign along 
with high adjusting accuracy, the adjusting motor 20 is 
arranged a1onq with its cylindrical motor housing 45 in a 
transverse.recess 46 of the basic body 10, aligned 
transversely with respect to the adjusting direction of 
the slide 16 and transversely with respect to the basic 
body axis 12 and intersecting the basic body axis 12, 
with the motor output shaft 48 aligned parallel with 
respect to the transverse recess 46. 

11 
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1. A tool head for use in machine tools, having a 
basic body (10), having a· tool shank (24) which extends 
axially beyond the basic body (10) and can be coupled to 
a rotating maehine spindle (26), having at least one 
slide (l.6) whi.ch can be adjusted transversely with 
respect to the basic body axis (12) and has a tool 
carrier (14) extending beyond the end face, having a 
measuring device (18) for directly measuring the 
adjusting path of the $lide (lG) in ~elation to the basic 
body (10), having measuring electronics arranged in the 
basic body (10) and connected to the measuring device 
(18), havinq an adjustinq motor (20), preferably 
electric, arranqed in the basic body and acting in the 
adjusting direction on the slide (16), and having a power 
supply device (22) for the measurinq electronics and, if 
appropriate, the adjustinq motor (20), characterized by 
the adjusting motor (20) is arranged alonq with its 
substantially cylindrical motor housing (45) in a 
transverse recess (46) of the basic body (10), aligned 
transversely with respect ~o the basic body axis and 
intersecting the basic body axis (l.2), with the output 
shaft (48) aliqne.d parallel with respect to the 
transverse recess (46). 

2 .. The tool head as claimed in clam 1, wherein 
the transverse recess (46) for receiving the adjusting 
motor (20) is arranged in the basic body (10) 
transversely with respect to the adjustinq direction of 
the slide (16). 

3. The tool head as claimed in claim 1 or 2, 
wherein the motor housing (45) is clamped on the basic 
body (10) in an axially resilient manner. 

4. The tool head as claimed in one of claims l to 
J~ wherein the motor output shaft (48) bears an output 

12 
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gearwheel (50) which reaches in a cup-iike manner over 

the output end of the motor housing (45) and is coupied 
to an adjusting mechanism (76 to 84) of the slide (16). 

5. Tool head according to claim 4, wherein the 
output gearwheel (50) is mounted, preferably axially and 
radially, with its cup inner side on a part of the basic 
body (sleeve attachment 58) which reaches axially and in 

the circumferential direction over the output end of the 
motor housing (45) and has a central bore fer the passing 
thi:ough of the output shaft (48). 

6. The tool head as claimed in clai~ 4 or 5, 

wherein the output gearwheel (SO) is mounted by a bearing 
journal· (63) in a preferably cup-shaped cover part (66) 

~hich is rigidly connected to the basic body (10). 

7. The tool head as claimed in one of claims 1 to 

6, wherein the radially outward facing toothed rilll (74) 
of the mttput gearwheel (SO) concentrically embraces the 

1D0tor housinq (45) in tha ~ioinity of the output end. 

8.. Tha too1 head as claimed in one of claims l tq 
7, which comprises an adjustinq mechanism for the s1ide J 

(16) which has a threaded spindle (77), mounted I 
eccentricall.y in the basic body (10) and bearing a 
sliding block (18) with oblique toothinq (80), and a 

co'1n.terpiece (84), provided with complementary oblique 
toothing (82) and connected rigidly to the slide (16), 
which threaded spindle (77) bears a drive pinion (76) 
mesbinq with the output gearwheel (50) in the region of 
the part (56, 74) raachin.q over the motor housing (45) in 

a cup-like manner. 

9. The tool head as claimed in one of claims 1 to 

s, wherein the output shaft (48) of the adjusting motor 
(20) is designed as a polygon, preferably a hexagon, 

13 
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which engages in a polygonal socket (52) of the output 
gearwheel (50), the polygonal socket {52) of the output 
gearwheel (50) having a greater axial extent than the 

output shaft (48) and being accessible from the outside 
with a corresponding po1ygona1 tool. 

10. The tool head as clabned in one of claims 1 to 
9, wherein the basic body (10) is surrounded annularly by 

a preferably ~etallic casing (108), in which there are 
arranged at angular intervals from one another window 
openings (110) for receivinq an infrared transceiver in 
each case .. 

11. The tool head as c1aimed in claim 10, wherein 

the adjusting motor is adapted such that it can be 

clamped on the basic body at the end opposite the output 

side by a clamping cover (68) which preferably has a 

radially outward extending attachlnent for engaqement in F 
correspondinq recess of the casing (108) for its rotary 
driving. 

i . . 
12. The tool head as claf11ed in one of claims l to 

11, wherein the llleasuring device (18) has a plunger coil 

(86), fixed to the basic body, and a bar-shaped magnet 
arinature (88), fixed to the slide and reachinq through 

the plunqer coil in the sliding direction of the slide 
(16). 

' 

13. A tool head for use in inachine tools, having ~ 
basic body (10), having a tool shank (24) which extends; 

axially beyond the basic body (10) and can be coupled t~ 
a rotating machine spindle (26), having at least one 
slide (16) which can be adjusted transversely with 

i 

respect to the basic body axis (12) and has a tool 
carrier (i4) extending beyond the end face, having a 
measuring device (18) for directly measuring the 
adjusting path of the slide (16) in relation to the basic 

14 
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body (J.O), having measuring electronics arranged in the 

basic body (J.0) and connected to the measuring device 

(18), having an adjusting.motor (20), preferably 

electric, arranged in the basic body and acting in the 

adjusting direction on the slide (16) and navinq a power 

supply device (22) for the »easuring electronics and, if 

appropriate, the adjusting motor (20), wherein the 

measuring device (18) has a plunger coil (86), fixed to 
the basic body, and a bar-shaped magnet armature (88), 

fixed to the slide and reaching through the plunger coil 
in the sliding direction of the slide (16). 

14. The tool head as clailned in claim 12 or 13, 

wherein the plunger coil {86) is arranged in a coil 

housing which is fixed to the basic body and engages in a 

pocket-1ike recess (92) of the slide (16) and wherein the 

bar-shaped magnet armature (88}, fixed to the slide, 
reaches through.the pocket-like recess. (92) and the 
plunger coi1 (86) in the slidinq direction of the slide 

(16}. 

15. The tool head as claimed in c1aim 14, wherein 
the coil housing (90) has late~ally overhanqinq assembly 
luqs (102) far fastening on the basic body (10). 

16. ~he tool head as claimed in claim 14 or 15,· 
wherein the coil housing (90) has a closed coil space 

(104). 

17. The tool head as claimed in one of claims 14 to 
16, wherein the coil housing (90) has a recess (106) 
which is pref erabiy arranged in the reqion between the 

two assembly lugs (102), is open in the direction of the 
adjusting motor (20) and partially embraces the motor 

housing (45) around its circumference. 
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18. The tool head as claimed in ohe of claims 12 to 
17, wherein the magnet armature (88) is fastened by its 
one end, overhanqinq at the end face, on an adjusting 
holder (94) turned into a threaded bore aligned in the 
sliding direction of the slide. 

19. The tool head as claimed in claim 18, wherein 
the magnet armature (88) bears at its end opposite the 
adjusting holder (94) a guide pin (98), engaging in a 
linear guide (96) within the slide (16}. 

20. The tool head as claimed in claim 18 or 19, 
wherein the adjusting holder (94) can be fixed on the 
siide (16) by a lock screw (100) which is accessible from 
the outside in a predetermined sliding position of the 
slide (16}. 

2i. The tool head as claimed in one of claims 1 to 
20, wherein the slide (16) with its tool carrier (14) . 
passes throuqh a slot (34) on the end face of the basic 1 

body (10) and, outside the ~lot (34), bears a washer (38) 
which is sealed off radially with respect to the slide 
(16), is moved alonq with the slide (16) and can be 

-
pressed resiliently against an elastomeric sealinq rinq, 
which is arranqed in an annular groove (42) on the end 
face of the basic body (10) and is preferably designed as 
a square rinq (44), such that between the washer (38) and 
the basic body (J.0) there remains a gap which is 
SUbstantially constant over the circumference of the 
washer (38) and preferably has a width of 5 to 20· plll. 

z2. The tool head as claimed in claim 21, wherein 
the wall thickness of the washer (38) can be adapted by 
material removal on its face facing the basic body cio), 
thereby setting the predetermined gap width. 

--- ---------
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23. The tool head as claimed ll1 Claim 21 or 22, 

wherein the washer (38) can be pressed against the 
sealinq ring (44) by a sprinq rinq (40) arranged in a 
circ\llDferential groove on the slide. 

24. The tool head as claimed in one of claims 1 to 
23, wherein the basic body (10) has a radiaily continuous 
guide qroove (30) for the slide (16) without any end 
limitations, and wherein there is preferably arranged on 
the side of the sliding block (78) a spacer between the 
basic body (10) and a cover part (32). 

This Sheet Has Been Repiaced 

1 ·1111111 111~111111111111 

17 


