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1 | TOOL HEAD FOR MACH NE-TOOLS  Descliption The
invention relates to a tool head for use in nachine t 3#@, %@Vi 8EBMSi c
body, a tool shank which extends axially beyond the basic UAGERI can |be

coupled to a rotating machi ne spindle, having at | east one slide which can
be adjusted transversely with respect to the basic body axis and has a tool
carrier extendi ng beyond the end face, having a neasuring device for

directly TOOL HEAD FOR MACHINE~TOQOLS
Description
The invention relates to a tool head for use in
5 machine tools, having a basic body, a tool shank which

extends axially beyond the basic bhody and can be coupled
to a rotating machine spindle, having at least one slide
which can be adjusted transversely with respect to the
: basic body axis and has a tool carrier extending beyond
10 the end face, having 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, l
having an adjusting motor, preferably electric, arranged
15 in the basic body and acting in the adjusting direction!
on the slide, and having a power supply device for the :
measuxing electronics and, if appropriate, the adjusting

motor.
To be able to set the slide and the cutting tool
20 carried by its tool carrier accurately, it is necessary

to measure exactly the adjusting path of the slide. For
this purpose, it is known (W091/03345) to measurée the
adjusting path of the slide in relation to the basic bedy
in a direct way, for example by an optical or capacitive

25 path measuring system, and to evalnate the measured
results exterhally by means of a wireless, preferably
optoelectronic, data exchange. Furthermore, it is also
known from this document to provide in the basic body an
adjusting motor which acts in the adjusting direction on

30 the slide and can likewise be actuated by means of a
remote control. The arrangement of the adjusting motor
in the tool head has not as yet been satisfactorily
achieved. It presents difficulties when one considers
that the rotating motions of the tocl head and of the

35 rotary motor can be superposed in an undesirable way, in
particular during accelerating and braking operations,

P
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neasurlng the adjusting path of the slide in relation to the basi ¢ body,
havi ng ﬁeasurlng el ectronics arranged in the basic bod E??ﬁ&QQENO
t he neasuring device, having an adjusting notor, prefer ?f

arranged in the basic body and acting in the adjusting Ut:cn —er—the
slide, and having a power supply device for the neasurlng eIectronlcs and,

I f appropriate, the adjusting notor. To be able to set the slide and
the cutting to@ndihateg spmpastidesigmris desireds ale| Barticularddessary to

rkreasur(e V\le)gillct) gm&345) ade bt Bﬂﬂlpaﬁfé@.{sﬂc{iﬁ a‘él'jh@tﬁﬁenff%%icm Js purpose |IE i's
nown Q _neasu usting,path o e sl rel ation
to the basic body i A9%*8Pe lﬁa%/ag]f L:J"'r %é:(rrﬁ'l?‘g w"aﬂ 3P i TaIPESE %tgﬁam tive
pat h neasuring %m}ﬁcémaft devebipiaie a teodeheadedt relea| typeext ernal |y by
meanss of a W r elees riGeher 8RkYbapiaelRe WhakhC endatés X it Makligr nor e,

It |s al so known fromthis docunent to!PrOV|de In the basic body an
and trouble free operatio

To achieve this object, the combinations of featureé

specified in claims 1 and 13 are proposed. Advantageous
refinements and developments of the invention emerge from
10 the dependent claims.

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

15 motor being arranged along with its substantially
cylindrical motor housing in a transverse recess of the
basic body, aligned transversely with respect to the §
basic body axis and intersecting the basic body axis,
'with the motor output shaft aligned parallel with respect

20 to the transverse recess. A further improvement in this
respect is accomplished if the transverse recess for :
receiving the adjustlng motor 1s arranged in the basic
body transversely with respect to the adjusting dlrectlon
of the slide, it also being of advantage here if the path

25 measuring system intersects the basic body axis in the :
adjusting direction of the slide.

To reduce the undesirable starting current peaks |
when starting the adjusting motor, the motor housing isf
clarped on the basic body in a resilient manner, ax1ally

3¢ and preferably also in the turning direction. é

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

35 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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adyustihg notor which acts in the adjusting direction on the slide and can
li kewi se be actuated by neans of a renote control. The arrangement of the
adj usting notor in the tool head has not as yet been satisfagisarkt ¥ias BEEN
achieved. It presents difficulties when one considers that thergrfa@EDdNg
notions of the tool head and of the rotary notor can be superposed Tn an

undesirable way, in particular during accel erating and_braking operations,
REPLACEVENT SHBgRlly and radially over the output end of the motor (g AUG

1996 housing and has a central bore for the passing through of
the output shaft. This achieves the effect that the
radially outward facing teeth of the output gearwheel

.5 concentrically embrace 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 advantageocus refinement of the invention provides
10 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 complementary oblique toothing and
connected rigidly to the slide, which spindle bears a
15 drive pinion meshing with the output gearwheel in the
region of the part reaching over the adjusting motor in a
cup-like manner.
The output shaft of the adjusting motor is
advantageously designed as a polygon, preferably as a
20 hexagon, which engages in a polygonal socket of the
' output gearwheel, the polygonal socket of the ocutput
gearwheel having a greater axial extent than the output
shaft, so that it is accessible from the outside with a
corresponding §olygona1 tocl for manual adjustment.
25 Externally, the basic body is expediently surrounded

by a preferably metallic casing, in which there are
arranged at angular intervals from one another window g
openings for receiving an infrared transceiver in each ;
case. The rotary driving of the casing takes place by

30 the adjusting motor being adapted such that it can be
clamped on the basic body at the end opposite the output
side by a clamping cover which has a radially outward
extending attachment for engagement in a correspondihg
recaess of the casing.

35 A preferred alternative or refinement of the
invention provides that the measuring device has a

plunger coil, arranged in a coil housing which is fixed
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2 "and that a conpact design is desired, in particular in the case of
smal | precision adjustnent heads. Agai nst this background, the

i nvention is based on the object of developing a tool head of the type
specified at the begi nning which ensures a conpact design and trouble free
oper ati on. To achieve this object, the conbinations of features
specified in clains 1 and 13 are proposed. Advantageous refinenents and-
devel opnent s dfo tthe basdnt body camd gendagen tincadppekeleriikd aieness of

the slide, and a bar-shaped magnet armature, fixed to the
slide and reaching through the pocket-like recess and the
plunger coil in the sliding direction of the slide and

5 transversely with respect to the motor housing axis. The
measuring system operating on the plunger coil principle
has the advantage over the known capacitive measuring
-system that an absolute path measurement is possible
without data loss if the power is disconnected and that

10 installation is less demanding in terms of the tolerances
to be maintained.

To permit an adjustment of the path measuring
system, the magnet armature is fastened by its one end,
overhanging the end face, expediently on an adjusting

15 holder turned into a threaded bore aligned in the Slldln?
direction of the slide, whereas it bears at its end
ocpposite the adjusting holder a guide pin, engaging in a
linear guide within the slide. To be able to arrest the
magnet armature, once adjustment has taken place, in its

20 zZero position on the slide, the adjusting holder can be
fixed on the slide by a lock screw which is accessible
from the outside in a predetermined sliding position of
the slide. )

The coil housing, preferably consisting of an

25 antimagnetic material, has laterally overhanging assembly
lugs for fastening on the basic body. It expediently has
a round, closed coil space for receiving the plunger
coil, and is provided on the side facing the motor,
preferably in the region between the two assembly lugs,

30 with a recess partially embracing the motor housing
around its circumference. The résulting mutual
interlocking between ccil housing and motor housing
permits a compact design of the tool head.

To seal off the interior of the tool head in a

35 fluid-tight manner and nevertheless ensure low-friction
sliding of the slide with respect to the basic body, it
is proposed according to an advantageous refinement of ‘

This “Ihﬁet ‘-ias Buen Rep lace

i




The way in which this is achieved according to the invention is based on

the idea that an isolation of the rotary notion of the adjusting not or and

of the tool head can be acconplished in a conpact desi TQ% %qub
qF

not or being arranged along with its substantially cylin

Lﬁﬂ%ﬁ“b

in a transverse recess of the basic body, aligned transversety—wn

to the basic body axis and intersecting the basic body axis,

AN
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output shaft alingngdveditdbhetnit lthd eiRReE wtlth b@stféé‘ﬁ\ﬁﬂé:e%%.séesp\
further inprovenent in this respect is, acconplished if, the tranSverse

recess for rec&BFoNgh: ResS3AFueRi HRe b Lace erﬁhﬁe‘aa?’r? 28 pod

transversel y wicutsidepehe shot|ecbedlsist iwaghdrr ehichnofsdaiedslafde,

&%%gfﬁgwﬁht Pssgée@ e g&aﬁagsw%&wf S g basi C .

body axis in the a

bei ng of advan

ting _direction of ce the

undes¥rabl e st & ﬁ& idgr pBdt CPR R RARETeS ZPFLALCERYY AFRINSHF ot or,

not or housi ng iedastomeric sealing ring, which is arranged in an annular

10

15

20

25

30

35

groove on the end face of the basic body and is
preferably designed 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 ;m. The wall thickness
of the washer can expediently be adapted by material
removal on its face facing the basic body, therehy
setting the predetexrmined gap width, while the pressing
of the washer against the sealing ring may be performed
by a spring ring arranged in a circumferential groove on
the slide.

To be able to grind the sliding surface of the slide
throughout in the basic body and nevertheless ensure
stable fitting of the cover, it is proposed according to
a further advantageous refinement of the invention that |
the basic body has a radially continuous sliding surfac
for the slide without any end limitations, and that there
is arranged on the side of the sliding block a spacer
between the basic body and the cowver part. The spacer
also ensures that the retroactive forces from the oblique
toothing of the adjusting mechanism for the slide can be
absorbed and introduced into the basic bedy.

The invention is explained in more detail below Wlﬁh
reference to an exemplary embodiment represented (
Fig. 1 shows a side view of a precision turning headI

with adjusting mechanism, remote control and

diagrammatically in the drawings, in which:

external power supply, clamped in a machine
spindle;
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cl anped on the basic body in a resilient manner, axially and preferably
also in“the turning direction. A particularly copm ,-ﬂgﬁﬁgﬂf+§TMﬁ
advant ageousl y acconpli shed by the notor output shaft BEE%?Wﬁ}ﬁﬂfﬁoﬁﬁﬁhﬂ
gearwheel which reaches in a cup-1ike manner over theloutpdfTeidht thd
notor housing, is coupled to an adjusting nechanismof the slide and is
advant ageously nounted, preferably axially and radially, with its cup inner

side on a part p{g!he basinowdy 1vhhstud Bl @fection through the

3 precision turning head according to Fig. 1 with
tool shanik;
Fig., 3 shows a longitudinal section through the -

5 '~ precision turning head turned through 90° with
respect to Fig. 2;
Fig. 4 shows a section along the section line IV-IV of
Fig. 3;
Fig. 5 shows an enlarged detail from Fig. 2 with
10 saectioned length measuring device; .
Fig. 6 shows a section along the section. 1ine VI-VI of
Fig. 5. f

|

The precision tgrning head represented in the ]
drawing essentially comprises a basic body 10, a slide HG

15 which is adjustable in relation to the basic body 10
transversely with respect to the axis of rotation 12 of |
the precision turning head and bears a tool carrier 14 E
for a cutting tool, a measuring device 18 for directly
measuring the adjusting path of the slide 16 in relation

20 to the basic body 10, an electric adjusting motor 2¢ ‘

' acting on the slide in the adjusting direction, a power'
supply device 22 and a tool shank 24, which extends
axially bevond the basic bedy 10 and can be coupled to 4
machine spindle 26 of a machine tool 28.

25 The slide 16 is arranged in the basic body 10 in a
continuous guide groove 30 which is alighed transversely
with respect to the basic body axis 12, has no end
limitations and is bounded from the outside by means of ja
cover part 32 rigidly connected to the basic bedy 10 at]

30 the end by means of spacers. The slide 16 passes with [.
its tool carrier 14 through a slot 34 of the cover part'
32 to the outside and, outside the slot 34, bears a
washer 38 which is sealed off radially with respect to
the tool carrier 14, moves along with the slide and can

35 be pressed with the aid of the spring ring 40 resiliently
against a square ring 44, which is arranged in an annular
groave 42 of the cover part} such that between the washer
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axi'ally and radially over the output end of the notor housing and has a
central bore for the passing through of the output shaft. This achieves the
effect that the radially outward facing teeth of the
concentrically enbrace the notor housing in the vicini
on its cup outer side, the output gearwheel is additid
preferably cup- shaped cover part, rigidly connected to the basic body.

fAn ag\éant ?ggouagrsﬁaﬂmmomrtl tl aweafxé@a ﬂéma&itﬂ;ea ?lapaﬁhm?hiﬂzg mechgnidsm
or e slide Cc s_a spindl.e, .munted eccentrica i n.the basic body
and bearing a §P#ﬁpﬁﬁéfﬁka;%&%ﬁ$ﬁﬁ5 CYae g%%t?ﬁﬁﬁimqfﬁﬁnéecgﬁngg?pjece,

provi ded with wespern@ditand vl iaqwddtBorfii g wmd TbancBeashre giviids o the
slide, which sghaOh8cSER{& wadHdr' 38PrlbBIngTSH itk WekB11h8 eybertpi@ar wheel
in the region of &he, art reachlggtgver the adjusting notor in a cup-like
mannér . 32 during sliding o e slide.

The adjusting motor 20 has a substantially
cylindrical motor housing 45, which is arranged in a
transverse recess of the basic body 10 rumning
transversely with respect to the sliding direction of the
10 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 design, the hexagonal socket
§2 of which is longer than the output shaft 48, so that,
15 when the screw plug 54 is removed, a corresponding
hexagonal tool can be inserted from the outside into the
hexagonal socket 52 for manual adjustment of the output
gearwheel. The output gearwheel 50 reaches with its
inwardly facing, externally tocthed casing part 56 over |
20 the output end of the motor housing 45 and is radially
supported there on the outside by means of a sliding
bearing 60 on a sleeve attachment 58 receiving the
relevant housing end. Furthermore, the output gearwheel
50 is axially mounted with its cup inner side on the
25 sleeve attachment 58 by means of a rolling bearing 62,
whereas it is mounted on the cup outer side with its
hollow pin 63, having the hexagonal socket 52, in a
rotary bearing, designed as rolling bearing 64, of a cup-
shaped cover part 66 fixed to the basic body. On its
30 side opposite the output side, the adjusting motor 20 is
axially clamped by a clamping cover 68 and an elastomeric
ring 70 against the output-side sleeve attachment 58, the
torsional securement of the motor housing 45 taking place
by means of the eccentric pins 72 arranged on the output
35 side. The axially resilient clamping with torsional
resilience allows smooth starting of the motor, as a

result of which starting current peaks can be reduced. !
!
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The output shaft of the adjusting notor is advantageously designed as a
pol:ygori, preferably as a hexagon, which engages in a palygonal socket of
t he out put gearwheel, the pol ygonal socket of the out pdHIS)BEEEhEAS BEENi|ing a
greater axial extent than the output shaft, so that il is REEACEDI| e frjom
the outside with a correspondi ng pol ygonal tool for nmanual adjustnent.
Externally, the basic body is expediently surrounded by a preferably

metal lic casingn ddnsmiecﬂaﬁﬁw efatke a¢amingifhoal Fogokaact ieratnlthe rom one
anot her w ndow [ [ fr S Y h case.
The rotary drl%%‘%no;gﬁhg ﬁgg #[ga"a&fmﬁ égﬁgﬁgbgg uséf' géml'é}i %qr:c bei ng
adapt ed such t¥@avity & "5'@ éﬁéﬁﬁ’éﬂ“‘bﬁ“‘?‘?&r B@Fédbééiya%h%ﬁ@%m}fébpom te

t he Olﬁt put fSI GfedPoct WM AxE8VEE mm&aazaomadha:cba?wtmﬂ 1ext endi ng
attachnent or_e I’l in.,a corres INg recess o t € casl ng.
preferred al teﬁ'??é%.a‘geﬁ%r |lr}§ legfoﬂﬂ

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 gearwheel 50, and a threaded spindle 77,
10 rigidly connected to the said pinion. Guided on the
threaded spindle is a sliding block 78 with cbligue
toothing 80, which meshes with complementary oblique [
toothing 82 of a counterpiece 84 arranged on the slide i
16. |
15 The measuring device 18 has a plunger coil 86, fixeé
to the basic body, and a bar-shaped magnet armature 88,
fixed to the slide and reaching into the plunger coil 86.
in the slxdlnq direction. The plunger ccil 86 is g
arranged essentially centrally in the basic body 10 in a
20 coil housing 90 which is fixed to the basic body and,
from the motor side, reaches together with the plunger
coil into a pocket-like recess 92 of the slide. The
magnet armature 88 is fastened by its one end,
overhanging at the end face, on an adjusting holder 94
25 turned into a threaded bore 95 aligned in the sliding
direction of the slide 16, whereas it bears at its end
opposite the adjusting holder %4 a guide pin 98, engaging

in a linear guide (bore) 96 within the slide 16. The
adjusting holder 94 can be fixed on the slide 16 by a 3

30 lock screw 100 which is accessible from the outside in ﬂ
predetermined position of the slide. The coil housing i
provided with laterally overhanging assembly lugs 102 and
has on its side opposite the coil space 104 a recess 106
which is arranged in the region between the two assemblﬂ

35 lugs 102 and par;ially embraces the motor housing 45 s
around its circumference.
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i nvention provides that the measuring device has a plunger coil, arranged

in-a coil housing which is fixed . .
t he basi c body and engages in a pocket-like recess of { R %?
bar - shaped nmagnet armature, fixed to the slide and re

SET HAS BEEN |
nd a

KceB

pocket-li ke recess and the plunger coil in the sliding direction of the

slide and transversely with respect to the notor housing axis. The
measuring system opehat bRgieNpbdy M URJembeabkd PAL AP i s
circumference by a casing ring 108 of metal or plastic,
in which there are arranged distributed at equal angular
intervals over the circumference windows 110 for infrared
S transceivers 112. The transceivers provide the wireless
data exchange between the tool head and an external,
computer-aided remote control device. The data exchange,
for example for adjusting purposes, may also take place
galvanically via the interface 114.
10 The tool shank 24 for the connection to the machine
spindle 26 is axially fastened by a single central screw
116 in a shank holder 117 on the basic body 10. The
eccentrically arranged fitting pins 118 in this case
ensure the torsional securement and torque transmission.
15 On the side of the tool shank 24, there is
additionally arranged an amnular coil housing 120, which
is fastened on the basic body together with the tool
shank 24 by means of the radially overhanging collar 122
of the latter, using the central screw 116. The
20 torsional securement of the coil housing 120 takes place
by means of the driver bolts 124, which are designed as
countersunk screws and engage with their shank in
corresponding bores of the basic body. i
In the coil housing 120 there is a secondary coil,
25 which is embedded in a mechanically lcadable casting
compound of plastic or synthetic resin and has associated

stabilization electronics, which constitute part of an
inductive transmission link of the power supply device 22
and ensure the power supply to the adjusting motor 20 and
30 to the electronic circuits contained in the tool head.
In principle, it is possible to use the induction link
also for bidirectiocnal data exchange, in that the data

signals are mcdulated eonto the induction current in both
directions, if appropriate.

35 The primary coil of the inductive transmission link
is arranged in a coil housing 126 on the stator side,
which housing reaches into the free interspace between
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has the advant age over the known capacitive neasuring systemthat an
absol ut'e path neasurement is possible without data | gss—ti—t-he—power is
di sconnected and that installation is | ess demandi ng}iT#§ EHEET YAS BEEN
tol erances to be maintained. To pernmit an adj ustuent KPLARED pat h
measuring system the magnet armature is fastened by its one end,

over hangi ng the end face, expediently on an adjusting hol der turned into a
t hreaded bore d&hegead ifacehofstheli marhdinee epiindlef 26 hmdsltﬁﬂe end”laiaﬁﬁs it
bears at its e 0 |.d in a

R UAROFLEE hgﬁsﬁ?ﬂtuﬁie hpledepod ﬂé'é&jhe mEf r%[

| i near guide within the slid e to arrest t ture,
once adj ust mentPWtfddekbs bPat eshank |3c% z&P8 pettingithm étlhfegém de t he

adj usting hoIdeﬁﬁmmuenbehélpeﬂmawyt&UiIﬂanﬂethﬁ ﬁeb@ﬁ&éﬁyﬂda&mMﬂﬁH& il
acces§| bl e frorﬂotutéqr‘ tﬁbdgnlghg nt% engg egi o%s't'h of t he

housi ng, pre er anl con5|st
128, fixed to the stator, ad]ustably both 1n its distance

from the coil housing 120 on the tool head side and in

its rotational position about an axis parallel to the
axis of rotation 12. The holder 128 with the coil

10 housing 126 may alsc be fitted subsequently onto an
existing machine tcol. The coil housing 126 on the
stator side extends only over a partial circumference of
the tool shank and leaves the predominant part of the
shank circumference free for the access of a tool gripper

15 130 for automatic tool changing. During tool changing,
the tool head is grasped at the gripper channel 132 by
the tool gripper 120 from the side opposite the coil
housing 126 on the stator side and, with the tool
coupling released, is displaced axially in relation to

20 the machine spindle 26. The coupling of the tool head to
the machine spindle 26 in this case takes place by means
cf a clamping mechanism 136 which can be activated on the
machine side hf means of the draw bar 134 and engages
from the machine side in the cavity 138 of the tool shank

25 24 and couples the tool head to the machine spindle 26,
establishing end face brading and radial bracing.

To sum 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

30 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 extending beyond the end face, a wmeasuring
device 18 for directly measuring the adjusting path of

35 the slide 16 in relation to the basic body 10, an -
adjusting motor 20 acting in the adjusting direction on
the slide 16, and an external power supply device 22 for

10
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antinagnetic material, has |aterally overhangi ng assenbly |ugs for
fastentng on the basic body. It expediently has a roundy o | pace
for receiving the plunger coil, and is provided on thg Hﬁ gygggg ﬁﬁk
notor, preferably in the region between the two asse
recess partially enbracing the notor housing around its circunference. The
resul ting mutual interlocking between coil housing and notor housing
permts a conpalbé¢ctEsips ofintegrated iwarhe tool heddeahnaf€hdé he | n]'Eerl or of
t he tool head manger Vel S r wfriction
Sl ding of t he-s] faclal froudtl 207t B8 R 3 Wi e Sos It DGR
according to a‘ﬁlﬁél\)alfﬁfhg’&il@%gl ﬁéﬁ’é?ﬂclbif the adjustlng motor 20 is

arranged along with its cylindrical motor housing 45 in a
5 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
beody axis 12 and intersecting the basic body axis 12,
with the motor cutput shaft 48 aligned parallel with
10 respect to the transverse recess 46.
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5  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 seal ed off ' ' spect to the-stde—ismvEl
along with the slide and c“l Im mmm "ﬂﬁl liently ag'ﬁﬁ‘ﬁsscg‘E‘Sﬁ }é.;*isa@'(ﬁg

seal ing ring,

basic body and is preferably designed as a square ring,

ar groove lon th

which is arrartiged 1n an annu

ric
t he

such that between

t he washer andPétbenta®laideody there remains a gap which is substantially

th | h h idth of 5 to 20
[err]m The wal Ie tCHgllinriég'{soedca)TC%t é \%gghﬁggc% ‘%&?’g‘ 6‘%2&???”%&‘%@% eadoby

constant over

mat eri al

10

i5

20

25

iQ

35

basic boedy (10), having a tool shank (24) which extends
axially beyond the basic body (10) and can be coupled to
a rotating machine spindle (26), having at least one
slide (16) which 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 slide (16) in relation to the basic
baody (10), bhaving measuring electronics arranged in the
basic body (10) 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 having a power
supply device (22) for the measuring electronics and, if
appropriate, the adjusting motor (20), characterized by
the adjusting motor (20) is arranged along with its
substantially cylindrical motor housing (45) in a
transverse recess (46) of the basic body (10), aligned
transversely with respect to the basic body axis and
intersecting the basic body axis (12), with the ocutput
shaft (48) aligned parallel with respect to the
transverse recass (46).

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

3. The tcol 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 1 to
3, wherein the motor output shaft (48) bears an output

e e 12
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removal on its face facing the basic body, thereby setting the
predet érm ned gap w dt “mu ﬁl&ﬂﬂssing of the washer against the
sealing ring may be p4 u ing ring arranged in a
circunferential groove 'on¢tthe srld% To be able HE SRfe] + fRs Predi
surface of the slide throughout in the basic body and neverﬁ AeBD ensuye

stable fitting of the cover, it is proposed accordi ng te—a—Furtter

advant ageous r a.ﬂ’ﬁf‘é@.n 5Qi°) %‘ichni‘@&&lh@é‘ itxh%t chBelbﬁélﬁaM fas a
radiall'y continuous sli end

r ut an
limtations, amf t%‘ip"tth&“% °§ gﬁ?aﬂ%‘éﬁ" &?P‘ﬁ]’é‘gm ﬁﬁwo?n‘gh’es s‘ﬁ/‘iﬁ]rﬁf;‘ bl ock a
spacer bet weerta Hen Fekiustiagy mentanhen cOlkertp 84 . o¥hthe pskiie a9 .ensur es
that the retroactive forces fromthe oinque t oot hi ng of the adjusting
mechani sm for the sllde can g absor bed, and i ntroduced into, the basic body.

The Fnvention is exdl ai TPY Read AT (9 GA2HRt A/ rehereit dhey an
exenpl ary enboslitgrtt gexpwheedt ¢80) 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

10 motor housing (45) and has a central bore for the passing
through of the output shaft (48).

=)
«Q

6. The tocl head as claimed in claim 4 or 5,
wherein the output gearwheel (50) is mounted by a bearing
15 journal (63) in a preferably cup-shaped cover part'(ss)
which 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 rim (74) -

20 of the ocutput gearwheel {50) concentrically embraces the
motor housing (45) in the vicinity of the output end.

8. The tool head as claimed in one of claims 1 to
7, which comprises an adjusting mechanism for the slidej

25 (16) which has a threaded spindle (77), mounted |
eccentrically in the basic body (10) and bearing a
sliding block (78) with oblique toothing (80), and a
countexrpiece (84), provided with complementary obligque
toothing (82) and connected rigidly to the slide (16),

30 which threaded spindle (77) bears a drive pinion (76)
meshing with the output gearwheel (50) in the region of
the part (56, 74) reaching over the motor housing (45) in
a cup-like manner.

35 9. The tool head as claimed in one of claims 1 to
8, wherein the output shaft (48) of the adjusting motor
(20) is designed as a polygon, preferably a hexagon,
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diégrahnatically_in~the drawi-ngs, in which: Fig. 1 shows a side view of

a prectsion turning g ﬂ th adj usting mechanism renmpte contro
;gfjnd' o extern Tﬂ INHEI lﬂu‘umum Iarrped in a “jcgi-l&esm}%“ g«s , BEEN
Iongituainal section through the preC|s

according to Fig. 1 with

which engages ih a polygonal socket {53} of the cutput
gearwheel (50}, the pclygonal socket (52} of the output
gearwheel (50) having a greater axial extent than the

output shaft (48) and being accessible from the ocutside
-] with a corresponding polygonal tool.

10. The tool head as claimed in one of claims 1 to
9, wherein the basic body (10) is surrounded annularly by
a preferably metallic casing (108), in which there are
10 arranged at angular intervals from one another window
openings (110) for receiving an infrared transceiver in
each case.

11. The tool head as claimed in claim 10, wherein |
15 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 attachment for engagement in a
corresponding recess of the casing (108) for its rotary
20 driving. '

o
12. The tool head as claimed in one of claims 1 to
11, wherein the measuring device (18) has a plunger coil
(86), fixed to the basic body, and a bar-shaped magnet

25 armature (88), fixed to the slide and reaching through i
the plunger coil in the sliding direction of the slide
(16) . !

13. A tool head for use in machine tools, having 4

30 basic body (10), having a tool shank (24) which extends;
axially beyond the basic body (10) and can be coupled tJ
a rotating machine spindle (26), having at least one 1
slide (16) which can be adjusted transversely with
respect to the basic body axis (12) and has a tool

35 carrier (14) extending beyond the end face, having a
measuring device (18) for directly measuring the
adjusting path of the slide (16) in relation to the bhasic

14 This Sheet Has Been
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tool shank; Fi g. 3 -shews a l-engi-tudi nal section through the
preci sion turning head d thrﬁﬁih 90[err] with respect to

Fig. 2, Fig. 4 sho&i t he section g+ P f T
Fig. 3; Fig. 5 sho a|I from Fig.| 2! -IigidEDﬁLmN

sectioned | ength nmeasuring deV| ce; Fig. 6 shows al-secti-on a‘-cl-eng t-hd
section line VI-VI of Fig. 5. The precision turning head

represent ed i rbaede kG &@Véagemehauti,mg:mmt‘s’esmbb@sﬁmﬁmﬂylm(xhaa sli de
16 which is adplisi@dday N 1is! thOEO}u?e St %SltﬁebﬂQXS\llolﬁ% ely with

respect to the axls of rotation, 12 reci sion turni hea and bears
a tool carrier Hﬂ’fd?“ﬂ“@hﬁ?lﬁ83F55+“gd“ﬁ§§%dFPﬁg BeSteA® for directly
measuri ng t he epatstiog aratingefl ihetise i lokesiks hiodyr ehdt aoting imecHzasi ¢ body

10, gn el ectrigqAfivisld Y8k 26n20n the slide (16) and having a power
supply device (22) for the measuring 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),

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

14. The fool head as claimed in claim 12 or 13,

wherein the plunger coil (86) is arranged in a coil
15 housing which is fixed to the basic body and engages in a

pocket~like recess (92) of the slide (18) and wherein the

bar-shaped magnet armature (88), fixed to the slide,

reaches through. the pocket-like recess. (92) and the

plunger coil (86) in the slxdlng direction of the slide
20 (16) .

15. The tool head as claimed in claim 14, wherein
the coil housing (90) has laterally overhanging assembly
lugs (102) for fastening on the basic body (10). i
25 -
16. The tool head as claimed in claim 14 or 15,
wherein the coil housing (90) has a closed coil space
(104) .

30 17. The tool head as claimed in one of claims 14 to
16, wherein the coil housing (90) has a recess (106)
which is preferably arranged in the region between the
two assembly lugs (102), is open in the direction of the
adjusting motor (20) and partially embraces the motor

35 housing (45) around. its circumference.
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actlng on the slide in the adjusting -direction, a power supply device 22
and a t'ool shank 24, which extends axially beyond the basic body 10 and can

be coupled to a nmachine machi ne t ool
i s arrgnged in the baS| mﬂw‘lﬁmﬂ ““H nti nuous guid TQFSOW@TB@AWU&H i
aligned transversely wi t i r éspéct” to the basic body alj s _1REPRAGER

limtations and is bounded fromthe outside by neans of a cover part 32
rigidly connected t184herHmsionlbhdyd 18 atldivederie bﬁe%ﬁ%lﬁmé;m@pﬁfo% The

slide 16 pass Wi e h ot, 34 th cover
part 32 to thgﬁout‘?fbe an&g1 outgg;‘éjc %’ﬁaﬂ"%&t q§§ %ea%%s%e which is
seal ed off rad?®® ISPy (FVTREHGANTt attkhe tansl fageri ep éﬂ-aénnﬁﬁnng(ang with
the slide and meiddie (4gstmanelit intdea aittaalicinBogar & DOyRdd G dHLSi | i ently

agai gst a squag th!{aqg cﬁﬁ-eé@ibﬁh kstﬁérﬁk%ed i n an annul ar groove 42 of the

cover part, suc tween e Was her

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
10 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
slide (16) by a lock screw (100) which is accessible from

15 the outside in a predetermined sliding position of the
slide (16).

21. The tool head as claimed in one of claims 1 to
20, wherein the slide (16) with its tool carrier (14)
20 passes through a slot (34) on the end face of the basic
body (10) and, outside the slot (34), bears a washer (38)
which is sealed off radially with respect to the slide
(16), is moved along with the slide (16) and can be
pressed resiliently against an elastomeric sealing ring;

i

25 which is arranged in an annular groove (42) on the end
face of the basic body (10) and is preferably designed as
a square ring (44), such that between the washer (38) and
the basic body (10) there remains a gap which is
substantially constant over the circumference of the

30 washer (38) and preferably has a width of 5 to 20 mm.

22. 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 (10),
35 thereby setting the predetermined gap width.
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7 38 and the cover part 32.there remains a gap which is substantially
constant over the circunference of the washer 38 and has a width—ef

Thi her 38 fLTHIBSHEBR FAST &l | i
SO S e lﬂlﬂﬁlﬂﬁﬂﬂdﬂ e e L ot RERLAREB: 201 has

a substantially cylindrical ot or hoﬁ5|hg 45, which is arranged in a

23. The tool head as claimed ifi &laim 21 or 22,
wherein the washer (38) can be pressed against the
sealing ring (44) by a spring ring (40) arranged in a
circumferential groove on the slide.

24. The tool head as claimed in one of claims 1 to
23, wherein the basic body (10) has a radially continuous
guide groove (30) for the slide (16) without any end
limitations, and wherein there is preferably arranged on
1o the side of the sliding block (78) a spacer between the
basic body (10) and a cover part (32).
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transverse recess of the basic body 10 running transversely with respect to
the sliding direction of the slide 16 and the basic b¢dy; &Lg,gﬁfg@gL\

i ntersecting the basic body axis 12. The axially over FSKhBe T fin sh
48 is designed as a hexagon. It bears an output gear
cup-shaped design, the hexagonal socket 52 of which is |longer than the

out put shaft 48, so that, 54 is r poved, a
correspondi ng hexagonal t ool QQRE gﬁ%ﬂ jé) %ﬁgg 'Fﬂ@ Butsi de into the
hexagonal socket 52 for nanual ABSfRIMEFt THE DDSCINSURE gear wheel . The
out put gearwheel 50,5 @achefetat h; ﬂtﬁﬁfﬁﬂﬁaﬁq*yaf ﬁﬁémhﬁﬁa%ﬁ§éﬁ@ b al00t hed

casing part 56 over the output end and s radlally

support ed t her &%8n YERe 19y RRFRENGTEGR S TgY HesF?EW¥EFtﬁﬂmﬁ FeteTYon a sl eeve
attachnent 58 pachiviengpih@lee(zspnind s agsiide Fw)t hea®may ble output

ot tachment 8 Byieetet) (FRMBLERdL) o WAaTHRLL IR e el 5 55

and is provided with a projecting tool-receiving part
(14) on its front face. A measurement arrangement (18)
is provided for directly measuring the adjustment path of

10 the slide (16) in relation to the base body (10). The
tool head further has an adjustment motor (20) that acts
on the slide (16) in the direction of adjustment and an
external current supply arrangement (22) for electronic
components integrated into the tool head and for the

15 adjustment motor (20). In order to obtain a compact

design with high adjustment precision, the adjustment
motor (20) is arranged with its cylindrical housing (45)
in a recess (46) of the base body (10) that extends
transversely to the direction of adjustment of the slide

20 (45) and to the axis of the base body. The recess (46)'
extends across the axis (12) of the base body and the ,
driven shaft (48) of the motor extends parallel to the
recess (46)

This Sheet
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whereas it is nounted on the cup outer side with its hollow pin 63, having
t he -hexagwoabkiosssket 52, in a rotary bearing, designed as POT/EPRGI2dTRIi ng
64, of a cup- shaped cover part 66 fixed to the basic body. On its side
opposite the output side, the adjusting pogjor 20 is axially clanped by a

cl anpi ng cover 68 and an el astomeric TTTg—70 agai nst the output-side sleeve
attachnment 58, the torsional securenent of the notor housing 45 taking

pl ace by neans of the eccentric pins 72 arranged on the output side. The
axially resilient clanping with torsional resilience allows snooth starting
of the nmotor, as a result of which starting current peaks can be reduced.

26
134
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8. . In consideration of the centrifugal force acting on the notor, this
appl i es iwaoslgrrgsul ar whenever the center of gravity of thecadjpagoazny not or
is radially shifted with respect to the axis of rotation 12 of the basic
body 10 toward the resilient ring 70. The out put gearwheel 50 is used
for driving an eccentrically arranged_adj usting nechanismfor the slide
whi ch has a drive pinion 76, neshing 2&(%3the toothed rim 74 of the output
gearwheel 50, and a thregded spindle 77, rigidly connected to the said
pi nion. Quided on t3e th adquspiﬁ;d'lQ*f3 ’K? Asl i g bl ock 78 with oblique
t oot hi ng 80, whic sheg w t hj conpl gne ary ob iqugzgoothing 82 of a

e X6.

count er pi ece 84 anged on the sli / Z/y
8 : / 122
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The measuring device 18 has a plunger coil 86, fixed to the basic body, and
a bar - shay@PSMawset armature 88, fixed to the slide and reaghj ' t he
pl unger coil 86. in the sliding direction. The plunger CO?F?@ggygﬂéfranged
essentially centrally in the basic body 10 in a coil housing 90 which is
fixed to the basic body and, fromthe tor side, reaches together with the

pl unger coil into a pocket-likeﬂ]ecess_ﬁﬁiiﬁ t slide. The magnet
armature—88 is fastened byjkts bne end, over i ngryat the end face, on an

adj usti ng hol der 94 turned \ntol a t ed pore aligned in the sliding
direction of the slide 16, ' ts g@pposi te the

adj usting holder 94 a guid ' | ) | i near guide (bore) 96
within the slide 16. Th ATS hol der e fixed on the slide 16
by a | ock screw 100 whi a 'bIeng Nebd\si de in a predeternined

position of thgyslide I I \JJousi|n 3 v ith laterally
over hangi ng asse \\\\ _
82 Nt N\ 10
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has on.its side opposite the coil space 104 a recess 106 which is arranged
in thé region between the two assenbly lugs 102 and partially enbraces the

nmot or housi ng 45 around its circunference. .
9 Substitute sheet - 5 August 1996 1 Subgfitute, sheetoByAULT1 988 aced

around its circunference by a casing ring 108 of nmetal or plastic,

TOOQL HEAD FOR MACHINE-TOOLS

Description

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
which can be adjusted transversely with respect to the
basic body axis and has a tool carrier extending beyond
the end face, having 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, f
having an adjusting motor, preferably electric, arrangeﬂ
in the basic body and acting in the adjusting direction !
cn 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 axactly the adjusting path of the slide. For
this purpose, it is known (W091/03345) to measure the
adjusting path of the slide in relation to the basic body
in a direct way, for example by an optical or capacitive
path measuring system, and to evaluate the measured
results externally by means of a wireless, preferably
optoelectronic, data exchange. Furthermore, it is also
known 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. The arrangement of the adjusting motor
in the tool head has not as yet been satisfactorily
achieved. It presents difficulties when one considers
that the rotating motions of the tool head and of the
rotary motor can be superposed in an undesirable way, in
particular during accelerating and braking operations,
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in which there are arranged distributed at equal angular intervals over the
circunference wi ndows 110 for infrared transcei vers 112 The transceivers

provi de the wirel ess data exchange bet en theg tool gd and an external,
conput er - ai ded renote control device. THe dat @%@HH%@ eek P AugWsH 1996,

adj usting purposes, may al so take place galvanically via the interface 114.
The tool shank 24 for the connection to the nachine spindle 26 is axially
f ast ened by aasdnghatcancempacic rdrsipht isndesihedk irolmertittidagm inhe basic

body, 10 The eGEcBLELCAE! dndif 30ARH ik hAFubbiond tbddh N & case ensure

the torsional securengnt and, taorq transni ssion t he side of the
t ool shank 24, the%gaFESEdEﬁ%ﬁ(ﬂﬁﬂh%?quﬂanﬁﬁﬁ Ve A Asc Hasedoe® ng 120,
whi ch i s fastehedobjetbheobatévelming agebbir head ot thd aglpeshank 24 by

T oo Bt Y BRI e Babl iRt
pl ace and trouble free operation.

To achieve this cbject, the combinations of features
specified in claims 1 and 13 are proposed. Advantageous
refinements and developments of the invention emerge from
the dependent claims.

The way in which this is achieved according to the
invention is based on the idea that an isolation of the ,
rotary motion of the adjusting motor and of the tool head
can be accomplished in a compact design by the adjustin
motor being arranged along with its substantially
cylindrical motor housing in a transverse recess of the
basic body, aligned transversely with respect to the
basic body axis and intersecting the basic body axis, |
with the motor output shaft aligned parallel with respect
to the transverse recess. A further improvement in thié
respect is accomplished if the transverse recess for ;
receiving the adjustxng motor zs arranged in the kasic :
body transversely with respect to the adjusting dlrectlon
of the slide, it also being of advantage here if the path
measuring system intersects the basic body axis in the
adjusting direction of the slide.

To reduce the undesirable starting current peaks
when starting the adjusting motor, the motor housing is,
clamped on the basic body in a resilient manner, ax1allg
and preferably also in the turning 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 nousing, 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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by nmeans of the driver bolts 124, which are designed as countersunk screws
and engage with their shank in correspondi ng bores of the basic body.

In the coil housing 120 there is a secopdary cQi whi ch is nbedd
mechani cal | y | oadabl e casti ng conpound gf pl a?r{% 5"“61?9 he§ ﬂ)%d
has associ ated stabilization electronics, which constltute part of an
I nductive transm ssion link of the power supply device 22 and ensure the
power supply a»ialhby saird stadipliy eve20thadottputhemnl eft tivei aotbrcuits

contai ned i n {56:1.00! adieaha 14 dUBGHPLErel ok S waa%éyﬁgl R36ohNee

i nduction |i |recthna ata exchan hat dat a

signal s are nﬁﬂ%l%ﬁ%ﬁpﬁnﬁQﬁqqﬂa|QH%ECFFBﬁe¥ﬁ§r¥Hﬁ ions, if
appropriate. radialhe qutward fagiingotethn ormhhﬁlautputagearwhbem link is

arranged in a,gg n@%&@%i%kféﬁ%ﬂ%&etQﬂesﬁ8£8¥ AdlfingMiint RnOUSLRM s EFaches

into the free Inters
of the output end. ©On its cup outer side, the ocutput

gearwheel is additionally mounted in a preferably cup-
shaped caver part, rigidly connected to the basic body.

An advantageous refinement of the invention provides
an adjusting mechanism for the slide which has a spindle,
nounted eccentrically in the basic body and bearing a
sliding block with oblique tcothing, and a counterpiece,
provided with complementary oblique toothing and
connected rigidly to the slide, which spindle bears a
drive pinion meshing with the output gearwheel in the
region of the part reaching over the adjusting motor in a
cup-like manner.

The output shaft of the adjusting motor is
advantagecusly designed as a polygon, preferably as a
hexagon, which engages in a polygonal socket of the
output gearwheel, the polygonal socket of the output
gearwheel having a greater axial extent than the output
shaft, so that it is accessible from the outside with a .
corresponding éolygonal tool for manual adjustment.

Externally, the basic body is expediently surrounded
by a preferably metallic casing, in which there are i
arranged at anqular intervals from cne another window

' openings for receiving an infrared transceiver in each
case. The rotary driving of the casing takes place by
the adjusting motor being adapted such that it can be
clamped on the basic body at the end opposite the output
side by a clamping cover which has a radially outward
extending attachment for engagement in a corresponding
recess of the casing.

A preferred alternative or refinement of the
invention provides that the measuring device has a

plunger coil, arranged in a coil housing which is fixed
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10 the end face of the machine spindle 26 and the end face of the coi
housing 120 on the tool head side, radially outside the tool shank 24. For

setting the air gap between the prlnary coi l d.t he econ ry coil, the
coil housing 126 on the stator side is arranﬁ%g'%m“%s 8PHzP August 19964 t o

the stator, adjustably both in its distance fromthe coil housing 120 on
t he tool head side and in its rotational position about an axis parallel
to the axis &b tbeabashclBody hendh@ndeyes2@nnat potket<hike recess of

the slide, and a bar-shaped magnet armature, fixed tao the
slide and reaching through the pocket-like recess and the
plunger coil in the sliding direction of the slide and
transversely with respect to the motor housing axis. The
measuring system operating on the plunger coil principle
has the advantage over the known capacitive measuring
system that an absolute path measurement 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 measuring
system, the magnet armature is fastened by its one end,
overhanging the end face, expediently on an adjusting
holder turned into a threaded bore aligned in the slidin
direction of the slide, whereas it bears at its end ?
.opposite the adjusting holder a guide 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 ocutside in a predetermined sliding position of |
the slide. _ l

The coil housing, preferably consisting of an '
antimagnetic material, has laterally overhanging assembly
lugs for fastening on the basic body. It expediently has
a round, closed coil space for receiving the plunger
coil, and is provided on the side facing the motor,
preferably in the region between the two assembly lugs,
with a recess partially embracing the motor housing
around its circumference. The resulting mutual
interlocking between coil housing and mctor houSLng
permits a compact design of the tool head.

To seal off the interior of the tool head in a
fluid-tight manner and nevertheless ensure low-friction
sliding of the slide with respect to the basic body, iti
is proposed according to an advantageous refinement of
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housi ng 126 may al so be fitted subsequently onto an existing machine tool.
The coil housing 126 on the stator side extends only over a parti al

circunference of the tool shank and | eaves t r edomi nant_part of, the
shank circunference free for the accessgof aé]"g’éfg't%ei%iféﬁ"Q%‘W 19&6
automatic tool changing. During tool changing, the tool head is grasped at
the gripper channel 132 by the tool gripper 130 fromthe side opposite the

coil housing,.l26. t i de ;and, .wiih.ihe ol ' rel eased,
i s displaced Fa%ﬁ?euhgf‘r’%g’%%nﬁ% 5’1‘1@% wac ih{é£I s%‘$°ﬁfd|°é"‘r§'3%rh’er&%€8§p| i ng
of the tool h&hyough ahslebconm rihe mnddifececof ntheibasias dadykeandpl ace by
neans of a chatRife ERENINLEM b GRshap VRiacliyaLd andere machine

o de by oo g e, Lt DRt 90 ER0R0ER, 9TV B B 11

spindl e 26, &beablidai agd ecrn fe pressednyeshlientlyladainstngn To sum

up, the foll owhpgtBR¥rPe Séaifty £}y, which is arranged in an annular
groove on the end face of the basic bedy and is

preferably designed as a sgquare 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 ;m. The wall thickness

of the washer can expediently be adapted by material

removal on its face facing the basic bedy, therehby

setting the predetermined gap width, while the pressing

of the washer against the sealing ring may be performed

by a spring ring arranged in a circumferential groove on

the slide.

Te be able to grind the sliding surface of the slide
throughout in the basic body and nevertheless ensure
stable fitting of the cover, it is proposed according to
a further advantageous refinement of the invention that
the basic body has a radially continuous sliding surfac
for the slide without any end limitations, and that thenye
is arranged on the side of the sliding block a spacer ‘
between the basic body and the cover part. The spacer
also ensures that the retroactive forces from the oblique
toothing 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?h
reference to an exemplary embodiment represented
diagrammatically in the drawings, in which:

Fig. 1 shows a side view of a precision turning head
with adjusting mechanism, remote control and
external power supply, clamped in a machine
spindle;
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I nvention relates to a tool head, in particular a precision adjustnent
head, for use in nachine tools. The tool head can be coupled to a rotating

machi ne spindle 26, has a slide 16 whic can ge adj ust d tr%nsversel mnth
respect to the basic body axis 12 and h UPSQ F?ﬁ BeY 7 SeRtgHSE HY9

beyond the end face, a neasuring device 18 for directly measuring the
adj usting path of the slide 16 in relation to the basic body 10, an

adj usting not of;£0 ACt | rg,d‘p_;; tahg.ogejfi’t'ﬁ&.iﬂgl dé'é&?ﬂnoq‘.h‘i%uﬁﬁetﬁg de 16, and
an external power supply dev)c 11
precision turning head according to Fig. 1 with
tool shank;
Fig. 3 shows a longitudinal section through the
precision turning head turned through 90° with
respect to Fig. 2;
Fig. 4 shows a section along the section line IV-IV of
Fig. 3;
Fig. 5 shows an enlarged detail from Fig. 2 with
sectioned length measuring device;
Fig. 6 shows a section along the section line VI-VI of
Fig. 5.

The precision turning head represented in the
drawing essentially comprises a basic body 10, a slide ms
which is adjustable in relation to the basic body 10
transversely with respect to the axis of rotation 12 of |
the precision turning head and bears a tool carrier 14 |
for a cutting tool, a measuring device 18 for directly
measuring the adjusting path of the slide 16 in relation
to the basic body 10, an electric adjusting motor 20
acting on the slide in the adjusting direction, a power
supply device 22 and a toel shank 24, which extends
axially beyond the basic body 10 and can be coupled to a
machine spindle 26 of a machine tool 28.

The slide 16 is arranged in the basic body 10 in a
continuous guide groove 30 which is aligned transversely
with respect to the basic body axis 12, has no end
limitations and is bounded from the ocutside by means of a
cover part 32 rigidly connected to the basic body 10 at
the end by means of spacers. The slide 16 passes with |
its tool carrier 14 through a slot 34 of the cover part!
32 to the outside and, outside the slot 34, bears a !
washer 38 which is sealed off radially with respect to '
the tool carrier 14, moves along 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
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el ectronics, integrated in the tool head, and the adjusting notor 20. To
ensure a conpact design along with high adjusting accuracy, the adjusting
notor 20 is arranged along with its cylindrical nptor housing¥45 in a

transverse recess 46 of the basic body 10, alSupstiiute shaslierAugugt1P96

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 motosg oy guinghalied Gadlt) 93°¢nBBE 4bitlidl U g RRTLn! 25! N
transverse recess 46.

substantially constant aver the circumference aof the
washer 38 and has a width of 10 gm. This measure avoids
the metallic washer 38 rubbing on the metallic cover part
32 during sliding of the slide.

The adjusting motor 20 has a substantially
cylindricél motor housing 45, which is arranged in a
transverse recess of the basic body 10 running
transversely with respect to the sliding 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 design, the hexagonal socket
§2 of which is longer than the output shaft 48, so that,
when the screw plug 54 is removed, a corresponding
hexagonal tool can be inserted from the ocutside into the
hexagonal socket 52 for manual adjustment of the output
gearwheel. The output gearwheel S0 reaches with its
inwardly facing, externally toothed casing part 56 over ;
the cutput end of the motor housing 45 and is radially
supported there on the ocutside by means of a sliding
bearing €0 on a sleeve attachment 58 receiving the
relevant housing end. Furthermore, the output gearwheel
50 is axially mounted with its cup inner side on the
sleeve attachment 58 by means of a rolling bearing 62,
whereas it is mounted on the cup outer side with its
hollow pin 63, having the hexagonal socket 52, in a
rotary bearing, designed as rolling bearing 64, of a cupg-
shaped cover part 66 fixed to the basic body. On its
side opposite the output side, the adjusting motor 20 is
axially clamped by a clamping cover 68 and an elastomeric
ring 70 against the output-side sleeve attachment 58, the
torsional securement of the motor housing 45 taking place
by means of the eccentric pins 72 arranged on the output
side. The awxially resilient clamping with torsional
resilience allows smaoth starting of the motor, as a
result of which starting current peaks can be reduced.
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Patent C ai ns 1. A tool head for use in nmachine tools, having a
basi c body (10), having a tool shank (24) which extends axially beyond the

basi ¢ body (10) and can be coupled to r ot indle (26
having at |east one slide (16) which cgn aéé‘ﬁisgé‘t‘t@ds ereénsgé\r‘éﬂé! 1595%61
respect to the basic body axis (12) and has a tool carrier (14) extendlng
beyond the end face, having a neasuring device (18) for directly measuring

the adj usti neh pedris etditeidi Ioctethé%ehfu:mkqm Fdrke hbeikgser thedy (10),
havi ng neasuri el eqt romgé%afrange

d d
to the measurfRyTevr “Snal Bﬁrgﬁcﬁ%ﬂﬁ\a&%&%ﬁﬁt g¥ (‘56%“‘3% gpgglc;e

gravity of the adjusting motor 1s 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 gearwheel 50, and a threaded spindle 77,
rigidly connected to the said pinion. Guided on the
threaded spindle is a sliding block 78 with oblique
toothing 80, which meshes with complementary oblique |
toothing 82 of a counterpiece 84 arranged on the slide
lea.

The measuring device 18 has a plunger coil 8§, fixeé
to the basic boedy, and a bar-shaped magnet armature 88,
fixed to the slide and reaching into the plungexr coil 86.
in the sliding direction. The plunger coil 86 is j
arranged essentially centrally in the basic body 10 in a
coil housing 90 which is fixed to the basic body and,
from the motor side, reaches together with the plunger
coil into a pocket-like recess 52 of the slide. The ‘
magnet armature 88 is fastened by its one end,
overhanging at the end face, on an adjusting holder 94
turned into a threaded bore 95 aligned in the sliding
direction of the slide 16, whereas it bears at its end
opposite the adjusting holder 94 a guide pin 98, engaging
in a linear guide (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 ocutside in a
predetermined position of the slide. The coil housing is
provided with laterally overhanging assembly lugs 102 anﬁ
has on its side opposite the coil space 104 a recess 106
which is arranged in the region between the two assemblﬂ
lugs 102 and partially embraces the motor housing 45 i
around its circumference. '
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el ectric, arranged in the basic body and acting in the adjusting direction
on the slide (16), and having a power supply device (22) for the neasuring
el ectronics and, if appropriate, the agjusti not or (20), _characterjzed
by the adjusting motor (20) is arranged al o tifyte ¢ ets'u%ﬁ%ﬂﬂﬁtéléég
cylindrical notor housing (45) in a transverse recess (46) of the basic
body (10), aligned transversely with respect to the basic body axis and

i ntersecting the basi.c Xk S | t he_ou t.,.shaft (48) aligned
parallel wth respggl? ngg%ﬁe °¢¥a’§1°;\2lgesr s%byégggsafﬂé au its 2.~ The tool
head as cl ai msdrchnEenRpre, bfheressinh & indgaA88ent cnetab sar (Misystisy,

recei ving the jadkmSchn@haPhO&ré Drdryred @@RELIbLB4 o béi?lacl kedn1610)

transversely Wi, 4838°5het Orld % At 1A' LERALD Po RS S8, (40
transceivers 112. The transceivers provide the wireless
data exchange between the tool head and an external,
computer-aided remote control device. The data exchange,
for example for adjusting purposes, may also take place
galvanically via the interface 114.

The tool shank 24 for the connection to the machine
spindle 26 is axially fastened by a single central screw
116 in a shank holder 117 on the basic body 10. The
eccentrically arranged fitting pins 118 in this case
ensure the torsional securement and torgue transmission.

On the side of the tool shank 24, there is
additionally arranged an annular coil housing 120, which
is fastened on the basic body together with the tool
shank 24 by means of the radially overhanging collar 122
of the latter, using the central screw 116. The ’
torsional securement of the coil housing 120 takes plac
by means of the driver bolts 124, which are designed as
countersunk screws and engage with their shank in |
corresponding bores of the basic body. |

In the coil housing 120 there is a secondary coil,
which is embedded in a mechanically loadable casting
compound of plastic or synthetic resin and has associated
stabilization electronics, which constitute part of an
inductive transmission link of the power supply device 22
and ensure the power supply to the adjusting motor 20 and
to the electronic circuits contained in the tocol head.
In principle, it is possible to use the induction link
alsc for hidirectional data exchange, in that the data
signals are modulated onto the induction current in both

directions, if appropriate.

The primary coil of the inductive transmission link
is arranged in a coil housing 126 on the stator side,
which housing reaches into the free interspace between
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3.. The tool head as clained in claiml1l or 2, wherein the notor housing

(45) is clanped on the basic body (10) in an axially resilient manner.
4. The tool head as claimed in one of clains 1 to 3, wherein the notor
out put shaft (48) bears an out put Substitute sheet - 5 August 1996

the end face of the machine spindle 26 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 arranged on a holder
128, fixed to the stator, adjustably both in its distance
from the coil housing 120 on the tool head side and in
its rotational position about an axis parallel to the
axis of rotation 12. The holder 128 with the coil
housing 126 may also be fitted subsequently onto an
existing machine tool. The coil housing 126 on the
 stator side extends only over a partial circumference of
the tool shank and leaves the predominant part of the
shank circumference free for the access of a tool gripper
130 for automatic tool changing. During tool changing,
the tocl head is grasped at the gripper channel 132 by
the tool gripper 130 from the side opposite the coil
housing 126 on the stator side and, with the tool
coupling released, is displaced axially in relation to
the machine spindle 26. The coupling of the tool head to
the machine spindle 26 in this case takes place by means
of a clamping mechanism 136 which can be activated on the
machine side bf means of the draw bar 134 and engages
from the machine side in the cavity 138 of the tosol shank
24 and couples the tool head to the machine spindle 28,
establishing end face bracing and radial bracing.

To sum 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 extending beyond the end face, a measuring
device 18 for directly measuring the adjusting path of
the slide 16 in relation to the baéic’body 10, an
adjusting motor 20 acting in the adjusting direction on
the slide 16, and an external power supply device 22 for
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gearwheel (50) which reaches in a cup-like manner over the output end of
the notor: housing (45) and is coupled to an adjusting nmechanism (76 to 84)

of the slide (16). 5. Tool acc cl ai r th
out put gearwheel (50) is nounted, pref Sabl y(ge@sg?ﬁ' %{he(f%rar%%q"?% 1%% its
cup inner side on a part of the ba5|c body (sl eeve attachnment 58) which
reaches axially and in the circunferential direction over the output end of

the notor houghRgtihhicandi t?é?i‘hﬁ-ﬁ'th@o't%oﬁ.oﬁeé&'e Aap g t hrough of
t he out put shaftH% é he tool head as clained in claim4 or 5,
wherein the o té‘ gr BRERF 3%0) nl":’s B tiobinin=Yss Bﬁmﬁa‘BEa%rW along

with high adjusting accuracy, the adjusting motor 20 is
arranged along 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
bedy axis 12 and intersecting the basic body axis 12,
with the motor cutput shaft 48 aligned parallel with
raespect to the transverse recess 46.
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jaurnal (63)7in

a preferabty cup-shaped cover part (66) which is rigidly

d (10). . The tool head as cl ai ned |n
gﬁgng?tgl 4'""Imﬂ"imllmag in the radi ai y ouﬁr}ggﬁ fgfslﬁggﬁ':_)t%o Bﬁgaﬁ ?8 (45)

of the output cgear

0) concentric Iy e

in the vicinity of the output end. : The tool head as clained in
one of clains 1 to 7, which conprises an adjustlng mechani sm for the slide

(16) whi ch haspatémt eateihsspi ndl e (77), nounted eccentrically in the basic

o] gothin 80), and
a count er pi ece (84) prOV|éQg'%B?ﬁ ggr %%eﬁ?d??’ §38&FOO ﬁY%@é(%Z) and
connect ed ri gi Bpgie Pedie &l%)de haydng ahtehltemamddaltspwhdbb éxtendears a
drive pinion (d2ially beyond the basic body (10) and can be coupled to

body (10) and beari{g a s

a rotating machine spindle (26), having at least cne
slide (16) which 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 slide (16) in relation to the basic
baody (10), having measuring electronics arranged in the
basic body (10) 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 having a power
supply device (22) for the measuring electronics and, if
appropriate, the adjusting motor (20}, characterized by
the adjusting motor (20) is arranged along with its
substantially cylindrical motor housing (45) in a
transverse recess (46) of the basic body (10), aligned
transversely with respect to the basic body axis and
intersecting the basic body axis (12), with the ocutput
shaft (48) aligned parallel with respect to the
transverse recaess (46).

2. The tool head as claimed in claim 1, wherein
the transverse recess (46) for receiving the adjusting
motoxr (20) is arranged in the basic body (10)
transversely with respect to the adjusting 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 1 to
3, wherein the motor output shaft (48) bears an output
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nmeshing w th-the output—gearwheel (50) in the region of the part (56 74)

reaching u3|ng (45) in a cup | i ke manner. : The

head iﬂ uﬂgnﬂﬁl e of clains 1 m@ereln t he out put shaft (48)
of the adj i s desi gned] pHbslisite sheet ebaprgust A8R8gon,
14

gearwheel (50) which reaches in a cup~like manner over
the output end of the motor housing (45) and is coupled
to an adjusting mechanism (76 to 84) of the slide (1§).

5. Tool head according to claim 4, wherein the
ocutput 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 for the passing
through of the output shaft (48).

6. The tool head as claimed in claim 4 or 5,
wherein the output gearwheel (50) is mounted by a bearing
journal (63) in a preferably cup-shaped cover part (66)
which 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 rim (74)
of the output gearwheel (50) concentrically embraces the
motor housing (45) in the vicinity of the output end.

8. The tool head as claimed in one of claims 1 to
7, which comprises an adjusting mechanism for the slldel
(16) which has a threaded spindle (77), mounted
eccentrically in the basic bedy (10) and bearing a
sliding block (78) with obligue toothing (80), and a _
counterpiece (84), provided with complementary oblique
toothing (82) and connected rigidly to the slide (16},
which threaded spindle (77) bears a drive pinion (76)
meshing with the output gearwheel (50) in the region of
the part (56, 74) reaching over the motor housing (45) in
a cup-like manner.

9. The tool head as claimed in one of claims 1 to
8, wherein the output shaft (48) of the adjusting motor
(20) is designed as a polygon, preferably a hexagon,
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whi ch engages in _a polygonal socket (52) of the output (eEHISISHEET (BS8)REEND
pol ygonal “socket (52) of the output gearwheel (50) having _a gREEGACEDaxi al

extent th ft (48) and hei ng accessi ble fromthe outs

with a coﬂmmmm‘“@nﬂ)‘ monal t ool . q %ﬁ’% e'?frﬂ %fd"%@ td d
in one of c¢laFnst1%o?®9, "wherein the basic body (10) I s 'surrounded
annularly by a preferably netallic casing (108), in which there are

arranged at apRul Al ohBLEEXALS L1000 A ANYIREE W ASP PRGN MR AR10) (O

receiving an infrare anscei v ac ool head as

claimed in cl gedrvieelhdFB) n mmlegsm{ceF (22 hrpithe swdputhat it

can be gearwheel (50) having a greater axial extent than the
output shaft (48) and being accessible from the ocutside
with a corresponding polygonal tool.

10. The tool head as claimed in one of claims 1 to
9, wherein the basic bedy (10) is surrounded annularly by
a preferably metallic casing (108), in which there are
arranged at angular intervals from one ancther window
openings (110) for receiving an infrared transceiver in
each case.

|
11. The tool head as claimed 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 attachment for engagement in a
corresponding recess of the casing (108) for its rotary
driving. '

12. The tool head as.cla! ed in one of claims 1 to
11, wherein the measuring device (18) has a plungexr 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).

13. A tool head for use in machine tools, having q
basic body (10}, having a tool shank (24) which extends{
axially beyond the basic body (10) and can be coupled to
a rotating machine spindle (26), having at least one i
slide (16) which 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 slide (16) in relation to the basic

e ;M REPLACEMENT SHEET
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¢l anped on the basic body at the end opposite the out put

HIisieHByT BAS IsRERI Ng
di ng rerLachpent fpr

engagerent i n SN ARERARMIGARCCccs or s Pe™ cas) ng (10577

for TTs Totary

dri vi ng. *12¢ The ® o6l head as cl! 5 med 5 s&'ﬁ‘éte&he% 2P rﬁ#gyﬁto 996 |

wherein the nmeasuring device (18) has a plunger coil (86
basi ¢ body, and a bar-shaped magnet armature (88), fixed

), fixed to the
to the slide and

reaching thr omyt ftqmrl unaeingqaéasﬁxtxﬁe elltrbigs rAotdfedfid el i de

(16)

: ol | 12, wh t h |
coil (86) is %’Pﬁ'}ﬁggah (ﬁgg S Tk e%htEh gl@ﬁy%ﬁ@eﬁé&%?cpbggger

and engages i {18)pobR¥ing| ke adnnﬁnaneggptot {Re) sl pxferkdlyand wherein the
bar - shaped ma@i@lt25eBt HEPan@ed in the basic body and acting in the

adjusting direction on the slide (16) and having a power
supply device (22) for the measuring 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 claimed in claim 12 or 13,

wherein the plunger coil (86) is arranged in
housing which is fixed to the basic bedy and

a coil
engages in a.

pocket~like 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 coil (86) in the sliding direction of the slide

(16} .

15. The tool head as claimed in claim 14, wherein
the coil housing (90) has laterally overhanging assembly
lugs (102) for fastening on the basic body (10}.

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

(104).

17. The toocl head as claimed in one of

clainms 14 to

16, wherein the coil housing (90) has a recess (106)
which is preferably arranged inp the region 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.

This Sheet Has Been R
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fixed to the slide, reaches through the pocket-like retéE@S KEBT BkdI BEFe
pl unger coil MH II' ing di rect i on of the slide_(16REPLACED
15 14, T4 “"ﬂl ﬂum aimed in im ei,n the c
housi ng (90) ateral by over hangi ng Ssem Ubs\ehﬂ{ & shegfs ?Mus&oiQQG
fastening on the basic body (10). 15. The tool head as clainmed in claim13
or 14, wherein the coil housing (90) has a closed coil space (104).
18. The tool head as claimed in one of claims 12 to

17, wherein the magnet armature (88) is fastened by its

one end, overhanging 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 (926) 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
slide (16) by a lock screw (100) which is accessible from
the outside in a predetermined sliding position of the
slide (16).

21. The tool head as claimed in one of clajims 1 to

20, wherein the slide (16) with its tool carrier (14)
passes through a slot (34) on the end face of the basic
body (10) and, outside the slot (34), bears a washer (38)
which is sealed off radially with respect to tbe slide
(16), is moved along with the slide (16) and can be _

| pressed resiliently against an elastomeric sealing ring,
which is arranged in an annular groove (42) on the end
face of the basic body (10) and is preferably designed as
a square ring (44), such that between the washer (38) and
the basic body (10) there remains a gap which is
substantially constant over the circumference of the
washer (38) and preferably has a width of 5 to 20 gm.

22. 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 (10},
thereby setting the predetermined gap width.
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16. The tool -head-as clai-ned-in one of clains 13 to J1BHIS SHEEMBISGBE‘EI\I e

e¢oi | housing i r s (106) whi ch is prief erabE&mmangeﬂ]i n
th [ b bl
e eoron SHMBIINEIIES coecrv s 5 adtle s AT 6,

not or housi ng (45) around |ts circunference. 17. The tool head as cl ai ned
in one of clains 12 to 16, wherein the nmagnet armature (88) is fastened
by its one end23Qvenhangoay ﬁéadm-mlfm&aemoalammaﬂiwﬁ 22, ing

hol der (94) tur ned i n%gl a th ead bore ned | i ding
direction of ¥ f@s %’olcaﬁ% efﬁﬁfinﬁﬂafﬁs%l%‘?n 17, wherein
t he nagnetS@rlmm’-'é-ngSS)NbebYsa #/pring iadofpoli avranged in aij usting

hol der (94) a Gyt farenti8), gPHGRidD the &lide.! i near guide (96) within
the slide (16).

24. The tool head as claimed in one of claims 1 to
23, wherein the basic body (10) has a radially continuous
guide groove (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).

heet Has Been Replaced
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19 The tool head as clainmed in claim17 or 18, wherein t he adj usting

hol der (94) can be fixed on the slide (16) by a lock screw (100) which
i s accessible from the outside in a predetern ned sliding positiaon of
the slide (16). 16 20. The t o4PsHBHE sheet|- R pugush 18R6 of
clains 1 to 19, wherein the slide (16) with its tool carrier (14)
passes through a slot (34) on the end face of the basi ¢ body (10) and,

outside the slot (34), bear sRBSTRACT OF THE DISCLOSURE

TOOL HEAD FOR MACHINE-TOOLS
A tool head, in particular a fine adjustment head

for use in machine~tools, may be coupled tc a rotary
machine spindle (26} and has a slide (16) that may be
adjusted transversely to the axis (12) of the base body
and is provided with a projecting toocl-receiving part
(14} on its front face. A measurement arrangement (18)
is provided for directly measuring the adjustment path of
the slide (16) in relation to the base bady (10)}. The
tool head further has an adjustment motor (20) that acts
on the slide (16) in the direction of adjustment and an
external current supply arrangement (22) for electronic
components intagrated into the tool head and for the
adjustment metor (20). In order to obtain a compact
design with high adjustment precision, the adjustment
motor (20) is arranged with its cylindrical housing (45)
in a recess (46) of the base body (10) that extends
transversely to the direction of'adjustment of the slide
(45]) and to the axis of the base body. The recess (46) -
extends across the axis (12) of the base body and the
driven shaft (48) of the motor extends parallel to the
‘Tecess (46). '

(Figure 2)
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masher (38)" which is-sealed off radially with respect to the slide

(16) S he slide (16) and can be pressed resiliently
dgai nst a”@ lmmﬂumﬁgmc seal i ng ¥4 ng, vBubstitute sheahgd® JulvaldO%nul ar
groove (42)» o0t of the basic body (10) and is preferably
designed as a square ring (44), such that between the washer (38) and

t he basic body (10) there remains a gap which is substan- tially

const ant over renc bly has a
Wi dth of 5 to%%f*erﬁ%%g PROE B A Satlcet (sBP be 20e POGLALED! Y, 1. 2
t he wal | Gfegbesd A% nethasPrivIImL encksE 4d3ptef E@e outpyf eri al
renoval on it gdaattidedci(59)t havingi £ diter ax(iid) extbatetiyasethe ng t he

predet erm ned AR dhlles. (2 TS a8 d AL AL Al FRd! Bugl b oo 21,

wherein agal nst e sea
with a ccrrespond;nq polygonal tool.

10. The tool head as claimed in one of claims 1 to
9, wherein the basic body (10) is surrounded annularly by
a preferably metallic casing (108), in which there are
arranged at angular intervals from one another window
openings (110) for receiving an infrared transceiver in
each case.

11. The tool head as claimed in claim 10, wherein
the adjusting motor is adapted such that it can be
clamped on the basic bady at the end appasite the output
side by a clamping cover (68) which preferably has a
radially outward extending attachment for engagement in a
correspaonding recess of the. casing (108) for its rotary
driving.

12. The tocl head as claimed in one of claims 1 to
11, 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) .

13. The tool head as claimed in claim 12, wherein the
plunger coil (86) is arranged in a coil housing which is fixed
to the basic body and engages in a pocket-like recess (92) of
the slide (16) and wherein the bar-shaped magnet armature (88),
fixed to the slide, reaches through the poéket-like recess (92)

and the plunger coil (86) in the sliding direction of the
slide (16).
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ring (44) by a spring ring (40) arranged in a circum ferential groove
on the slide.  23. The tool head as clainmed in one of clains 1 to 22,

wherein the basic body (10) has a radifl |y cSabstitute sheebud Qylulye19980ve
(30) for gt hout any 17 end lImtations, and wherein
there is mmmmﬂmmed on the side of the sliding block (78) a spacer
bet ween thé bésit bbdy* (10) and a cover part (32).

14,

15.

16.

17.

The tool head as claimed in claim 13, wherein the
coil housing (90) has laterally overhanging assem-
bly lugs (102) for fastening on the basic body (10).

The tool head as claimed in claim 13 or 14, wherein
the coil housing (90) has a closed coil space (104).

The tool head as claimed in one of claims 13 to 15,
wherein the coil housing (90) has a recess (106)
which is preferably arranged in the region 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.

The tool head as claimed in one of claims 12 to 16,

- wherein the magnet armature (88) is fastened by its -

18.
- magnet armature (88) bears at its end opposite the

19.

one end, overhanging at the end face, on an adjust-
ing holder (94) turned into a threaded bore aligned:
in the sliding direction of the slide.

The too!l head as claimed in claim 17, wherein the

adjusting holder (94) a guide pin (98), engaging in a
linear guide (96) within the slide (16). -

The tool head as claimed in claim 17 or 18, wherein
the adjusting holder (94) can be fixed on the slide
(16) by a lock screw (100) which is accessible from

the outside in a predstermined sliding position of
the slide (16).
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20.

The tool head as claimed in one of claims 1 to 19,
wherein the slide (16) with its tool carrier (14)
passes through a slot (34) on the end face of the
basic body. (10) and, outside the slot (34), bears a
washer (38) which is sealed off radially with respect

" to the slide (16), is moved along with the slide (16)

21.

22,

23.

and can be pressed resiliently against an elasto-
meric sealing ring, which is arranged in an annular
groove (42) on the end face of the basic body (10)

and is preferably designed as a square ring (44),
such that between the washer (38) and the basic
body (10) there remains a gap which is substan-
tially constant over the circumference of the washer
(38) and preferably has a width of 5 to 20 um.

The tool head as claimed in claim 20, wherein the
wall thickness of the washer (38) can be adapted by
material removal on its face facing the basic body -
(10), thereby setting the predetermined gap width.

The tool head as claimed in claim 20 or 21, wherein
the washer (38) can be pressed against the sealing
ring (44) by a spnng ring (40) arranged in a circum-
ferential groove on the slide.

The toal head as.claimed in one of claims 1 to 22,
wherein the basic body (10) has a radially. continu-
ous guide groove (30) for the slide (16) without any
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arrangn;gagsn; aqd wherein there is preferabl

iy e side of the sliding block (78) :
| een the basic body (10)

a2, and a cover
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