Machining tool Field The invention relates to a machining tool. Background 5A machining tool
such as a belt grinder which is repeatedly con- nectable to and releasable from a robotic arm has a
grinding belt rotating over rollers. One of the rollers is at a tip of a contact arm for bringing the grinding
belt in contact with the surface of a machined objett. Another roller is a power transmission roller
which provides kinetic energy with the grinding belt when it 10 is rotating. The machining tool has also
a motor for rotating the power transmission roller. The motor is typically an electric motor or an air
motor. Such EM%lPﬁi ht'Biag tool arrangement has problems. For example, opening a mechanical
coupling between the mathining tool and the robotic arm is not enough for separating the machining
tool from the r b? jic arm but the electric 15 wires or pressure hoses must also be separately released.
Correspondinlglﬁ fter a mechanical coupling between the machining tool and the robotic arm a

separate electrical or pngumatiaeauplingatrigsidos made manusaily which is frustrating and
complicated. Furthermore, the grinding belt must be properly tensioned when it is 20 used for grinding.
Similar to coughiag oupling of the machining tool, the tensioning is also manual work. The
grinding belt is tightened by extending the contact arm between the rollers. However, a grinding belt
may needftightening several#pheyliiAg! iseciehas heipradadar anaigotiserepreietly 8o a
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for the robot to automatically aim the machining tool to a desired place on achi ct which
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robotic machining tooi arrangement has problems. For exampie, opening a
mechanicai coupling between the machining tool and the robotic arm is not
enough for separating the machining tool from the robotic arm but the electric
15 wires or pressure hoses must also be separately released. Correspondingly,
after a mechanical coupling between the machining tool and the robotic arm a
separate electrical or pneumatic coupling must be made manually which is
frustrating and complicated.
Furthermore, the grinding belt must be properly tensioned when it is
20 used for grinding. Similar to coupling and decoupling of the machining tool, the
tensioning is also manual work. The grinding belt is tightened by extending the
contact arm between the rollers. However, a grinding belt may need tightening
several times during use which is impractical and bothersome. It is also a dis-
advantage that the change in length of the contact arm aiso changes the loca-
25 tion of the grinding contact to the object from the machining tool point of view.
That makes it difficult or impossible for the robot to automatically aim the ma-
chining tool to a desired place on the machined object which may jower or
spoil the quality of the end product.
Hence, there is a need for a better machine tool.

30 Summary

The following presents a simplified summary of the invention in or-
der to provide a basic understanding of some aspects of the invention. Its pur-
pose is to present some concepts of the invention in a simplified form as a
prelude to the more detailed description that is presented later.



An aspect of the invention relates to a claim 1. It should be appreciated that all combinations of
the various embodiments and features of the invention are possible and within the scope of the
present invention as claimed. 5The present solution provides advantages. The new features in
coupling of both the machine tool as such and the r%achlnlng belt become easier and reduce manual
work. Furthermore, the machining belt needs no repetitive tensioning Brief description of the drawings
10In the following the invention will be described in greater detail by means of exemplary

embodiments with referenge é@ﬁ@@t%ﬁ%gqqﬂﬁ‘ffﬂﬂ%fé?e\él%cg claim Flgure 1A shows a side view of

an example of a machinlks%] tool with one spring roller; 15Figure 1B shows an example of the

machining tool from an oBligI84AE: apprec:lg é@tﬁibmf@@%ﬂ@fépﬁ HEHR MRS anism
comprising moire¢hés ane tmingeobétbadrivendble directimsibfaramimyithin the sBapeecd 8lows an
example of theﬂg@@mpjﬁgé%ﬁg@@gm%side 20 with a view of an example of a gear inside the
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reference to th@%mgﬁ@pﬁgtﬂ@m@@@p@ tool as such and the machining belt become eas-
ier and reduce manual work. Furthermore, the machining belt needs no repeti-

tive tensioning.

Brief description of the drawings

10 In the following the invention will be described in greater detail by
means of exemplary embodiments with reference to the attached drawings, in
which

Figure 1A shows a side view of an example of a machining tool with
one spring roller;

15 Figure 1B shows an example of the machining tool from an obligue
angle;

Figure 2, shows an example of a tightening mechanism comprising
more than one spring roller and turnable direction of an arm;
Figure 3 shows an example of the machining tool from a back side

20 with a view of an example of a gear inside the machining tool, and

Figure 4 shows examples of contact arms.

Description of embodiments

Exemplary embodiments of the present invention will now be de-
scribed more fully hereinafter with reference to the accompanying drawings, in
25 which some, but not necessarily all embodiments of the invention are shown.
Indeed, the invention may be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein. Although the
specification may refer to “an” embodiment in several locations, this does not
necessarily mean that each such reference is to the same embodiment, or that
30 the feature only applies to a single embodiment. A single feature of an embod-
iment may be combined with one or more features of a different embodiment

or different embodiments fo provide further embodiments.
Figure 1A presents a machining tool 100 directly from a side and
Figure 1B presents the machining tool 100 from an oblique direction. The ma-
35 chining tool 100 comprises a power transmission mechanism 102, a circular



25 which some, but not necessarily all embodiments of the invention are shown. Indeed, the invention
may be embodied in many different forms and should not be construed as limited to the embodiments
set forth herein. Although the specification may refer to "an" embodiment in several locations, this
does not necessarily mean that each such reference is to the same embodiment, or that 30 the feature
only applies to a single embodiment. A single feature of an embodiment may be combined with one or
more features of a different embodiment or different embodiments to provide further embodiments.
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mechanism 108. Adheneohiactdmechanism 108 is used for a tool contact with an object 110 to be
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of a round or oval ring and it may be formed from a band of material by turning”oppoSite ends of the
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be a belt gl‘ind%&éﬁ.@qhﬁ@@q&Q@%&ﬁgriﬂ@\- ohgtiparm. Correspondingly, the machining belt 104
may be an abrasive belt, a, sanding belt rinding belt, a deburring belt, a blending belt, a finishing
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source 112 may C% @rlse Zn electric motor or an air motor, for example. The power transmission
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The power transmission mechanism 102 of the machining tool 100
can be mechanically coupled with a rotational power source 112 which may be
realized on the basis of a connection part 132. An arrow shows an example of
the rotation direction of the connection part 132 which corresponds to that of

20 the rotational power source 112. The direction of rotation may also be altered.
The connection part 132 has a shape and structure which fits with the connect-
ing part of the rotational power source 112. The rotational power source 112
may comprise an electric motor or an air motor, for example. The power
transmission mechanism 102 may turn the direction of the rotation axis by a

25 desired amount inside the machining tool 100. The turn of the direction of the
rotation axis may be 90°, for example.

The contact mechanism 108 and the power transmission mecha-
nism 102 have a structural design capable of receiving and holding the circular
machining belt 104 for performing machining with the machining tool 100. The

30 circular machining belt 104 is thus looped between the contact mechanism 108
and the power transmission mechanism 102. The contact mechanism 108 and
the power transmission mechanism 102 have a desired distance shorter than
about a half of the length of the circular machining belt 104 therebetween in
order to enable the use of the circular machining belt 104 for machining. In an

35  embodiment, the contact roller shaft 124 and the power transmission shaft 202



25 desired amount inside the machining tool 100. The turn of the direction of the rotation axis may be
90c, for example. The contact mechanism 108 and the power transmission mecha- nism 102 have a
structural design capable of receiving and holding the circular machining belt 104 for performing
machining with the machining tool 100. The 30 cirular machining belt 104 is thus looped between the
contact mechanism 108 and the power transmission mechanism 102. The contact mechanism 108
and the power transmission mechanism 102 have a desired distance shorter than about a half of the

length of the circular machlnl elt 104.ther. be een,i le the yse of the circular
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110 and the power 5 transmission mechanism 102 in response to the rotatlon
transmissfon HECHAMSIALGLIHIRE W 4HE SBRRIT SR %59%é%mn%fdtwﬁrpﬁi’é%6(ﬁﬁé ‘machining

belt 104. mission mechanism 102. In that way, the object 110 may be machined with the
moving machining belt 104.

In an embodiment, the circutar machining belt 104 may be looped

over a contact roller 126 at the tip of the contact arm 220 and a power trans-

10 mission roller 200 for causing the circular machining belft 104 to move over the
contact rolier 126 and power fransmission roller 200 in response fo the rotation
of the power transmission shaft 202. Thus the transmission roller 200 supplies
Kinetic energy to the machining belt 104. The contact roller 126, in turn, rolis
with the machining belt 104 with low friction.

15 The tength of the contact arm 220 should be a little too short for
mounting the machining belt 104 and thus the machining belt 104 may remain
slightly loose without separate tensioning.

The tightening may be performed by the tightening mechanism 106
which may press sections 120, 122 of the circular machining beit 104 between

20 the contact mechanism 108 and power transmission mechanism 102 towards
each other. The fact that the length of the contact arm 220 does not need to be
changed for tightening enables working with good accuracy and without
breaks.

In an embodiment, the tightening mechanism 106 may comprise at

25 least one spring structure 210 and at least one spring rolier 130. One end of
the spring structure 210 may be coupled with the spring roller 130 and the oth-
er end may be fixed to an immobile part of the machining tool 100. The fixing
point of the other end of the spring structure 210 may be near the power
transmission mechanism 102 and the transmission shaft 200. The spring struc-

30 ture 210 may comprise or be similar to a leaf spring or a wire spring, for exam-
ple. The spring structure 210 may comprise a coil spring, too. The curve or the
coil of the spring structure 210 may twist partly of fully around the transmission
shaft 200. The tightening mechanism 106 may be released for changing the
machining belft 104. The tightening mechanism 106 may be easily released.

35 The tightening mechanism 106 may be released by loosening a screw 280 at-
taching the spring roller 130. Also the screw 276 may be released.



In an embodiment, the circular machining belt 104 may be looped over a contact roller 126 at the tip of
the contact arm 220 and a power trans- 10 mission roller 200 for causing the circular machining belt
104 to move over the contact roller 126 and power transmission roller 200 in response to the rotation
of the power transmission shaft 202. Thus the tran8mission roller 200 supplies kinetic energy to the
machining belt 104. The contact roller 126, in turn, rolls with the machining belt 104 with low friction.
15The length of the contact arm 220 should be a little too short for mounting the machining belt 104

and thus the machining Qelt 104 may remain slightly loose without se .arate}i sioning. The
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may have a single In an embodiment shown in Figure 2, the tightening mechanism 106
may comprise more than one spring roller 130, 270 which may press both cir-
20 cular machining belt sections 120, 122 facing one another between the contact
roller 126 and power transmission roller 200 towards each other. The tighten-
ing mechanism 106 may have a spring roller 270, a shaft 272, a spring struc-
ture 274 and a fixing screw 278 of its own.
By tightening the machining belt 104 with the tightening mechanism
25 106 the distance between the contact mechanism 108 and the power trans-
mission mechanism 102 does not need to be changed. That is an advantage
for a robotic machining, for example, because any change in the location of the
contact mechanism 108 which is the machining head causes problems in con-
trolling the machining process. With tensioning mechanism 106 the location of
30 the contact surface for machining the object 110 can be kept static. All in all,
because the belt stretch {ake-up is eliminated by the tightening mechanism
106 instead of an adjustment of the contact arm 220, the result is a precise
and unchanged front contact roller 126 position which results in better control-
lability and end resuit.
35 In an embodiment, the spring roller 130 may have a rotational axis
at least approximately parallel to the contact roller 126 and the power trans-



spring roller 130 which presses against one section 120 or 122 of the circular machining belt 104
between the contact roller 126 and power transmission roller 200 towards another. In such a case, one
section 120 (alternatively 122) moves towards second section 122 (alternatively 120) because of the
pressure 15 while the second section 122 (alternftively 120) is static in that respect. However, the
machining belt 104 may be rotating round the contact mechanism 108 and the power transmission
mechanism 102. In an embodiment shown in Figure 2, the tightening mechanism 106 may

comprise more than ong \RL% 30, %;girv #?ress bg%h Cir- 20 cyl lar ma h|n|r(19(:r)] belt
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Figure 3 presen ﬁ?&rect side view of the machining tool 100 from a different angle of view with

respect to Figure in an embodiment, the
he power transmission shaft 202 has a mechanical connection 320

with the connecting part 132 for rotating the power transmission shaft 202. The
mechanical connection 320 between the transmission shaft 202 and the con-
necting part 132 may be realized with a gear. The gear may comprise foothed
wheels at least two of them being engaged with one another. The gear may be

20 used for changing or varying the rotational velocity between the toothed
wheels and thus also between the connecting part 132 and the transmission
shaft 202. The change in velocity finally has effect also on the velocity of the
transmission roller 200 and the machining belt 104. Alternatively or additionally
the direction of the rotation may be changed. An example of the gear is a bevel

25 gear or the like, which turns the rotational axis by 90°. The connecting part 132
may rotate 1 rpm to 5000 rpm (rpm = rotations per minute), for example. The
transmission roller 200 may rotate 1 rpm to 15000 rpm, for example. A possi-
ble rotation for the connecting part 132 and the transmission roller 200 may be
3000 rpm. In an embodiment, the gear ratio may be 1:1, for example, but the

30 ratio may also be different. The machining belt 104 may then move 1 m/min to
2000 m/min, for example.

In an embodiment, the connecting part 132 may have a connection
with the rotational power source 112 using a spindle connection. The spindle
connection may be based on an industrial standard tool taper interface such as

35 HSKB3-F or 1IS030. The spindie connection may also be called a gear connec-



10 power transmission mechanism 102 may comprise a power transmission roller 200 and a power
transmission shaft 202. In an embodiment, the power transmission roller 200 is connected with the
power transmission shaft 202 for enabling rotation of the power transmission roller 200 with the power
transmission shaft 202. 15The power transmissionshaft 202 has a mechanical connection 320 with
the connecting part 132 for rotating the power transmission shaft 202. The mechanical connection 320
between the transmission shaft 202 and the connecting part 132 may be realized with a gear. The

gear may comprise othed heels at least two them e ed,with one another. The gear
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In an embodiment shown in Figure 4, the machmmg tool 100 may

have a set of contact arm pieces 400, 402. One contact arm piece 400, 402
may be selected for use between the contact roller shaft 126 and the power
transmission shaft 200. The length of the contact arm 220 with each contact
arm piece 400, 402 may be set when a tightening screw 404 is loosened. After
20 a proper length is set the screw 404 may be tightened such that the length re-
mains unchanged. The contact arms 400, 402 may include straight arms, an-
gled arms, shoe-shine style arms, for example.
As Figure 2 shows the direction of the arm 220, 400 may be turned
i an embodiment. The arm which is turned by 180° with respect to the rota-
25 tional axis 350 of the connecting part 132 is shown with a dashed line. The arm
220, 400 may be turned from an angle « of 90° to an angle of 180° or even to
an angle of -90°, for example. The turning may be performed continuously or
discretely. The discrete turning may be performed with 15° steps, for exampie.
It will be obvious to a person skilled in the art that, as technology
30 advances, the inventive concept can be implemented in various ways. The in-
vention and its embodiments are not limited to the examples described above
but may vary within the scope of the claims.



10In an embodiment, the machining tool 100 may comprise a casing 250 which may also be a
supporting structure. One end of the spring structure 210, 274 may directly or indirectly be fixed to the
casing 250 for applying the spring force to the machining belt 104 in order to tighten it. The fixing to the
casing 250 may be performed by a screw 276 or tife like, for example. 15 In an embodiment shown in
Figure 4, the machining tool 100 may have a set of contact arm pieces 400, 402. One contact arm
piece 400, 402 may be selected for use between the contact roller shaft 126 and the power
transmission shaft 200. The length of the contact arm 220 with each contact arm piece 400, 402 may
be set When hﬁg%mg screw 404 is loosened. After 20 a proper length is set the screw 404 may be
tightened such e length remains unchanged. The contact arms 400, 402 may include straight
arms, angled arms, shoe-shine style arms, for example. As Figure 2 shows the direction of the
arm 220, 400 may be turmed imachetirapdigienth dheratie witehidsrizaediny 188 Mﬂmp@&@ﬁﬁtato the
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circular miéichining belt, dhighteniagimaerhaisisnanand chstagowecHeismitsicooneentaiioith an

object to be maghingdesired HeRaverHEansBssion neshanish @fihe-Mmagbiniigiedtéseanfigured to

have a mecharwgﬁlw gg%gcttlnocp tk:élgld%h l gggr%?scéggg eta !W{I)tptﬁl rotatlonatlr éaowetr gpurceé% %he contact
mechanism and the power transmission mechanism have a deS|r dlstance ere etween such that a

contact roller GfHkEHRFCAEBRAARMOARIE HHOSE [EnaH S ERbIe MeReNo BtifO p e fhansphission
mechanism haset acantaetiargref endegjeetbiangttetietebetween, a length of the contact arm needing

no changgsfor tighteningie circuiar machining belt is looped between the contact roller and
the power transmission roller for causing the circular machining belt to move
between the contact roller and the power transmission roller in response to the

rotation of the power transmission mechanism for machining the object; and
the tightening mechanism comprises at least one spring structure
20 and at least one spring roller for pressing sections of the circular machining
belt between the contact mechanism and power fransmission mechanism to-

wards each other for tensioning the machining belt.

2. The machining tool as claimed in claim 1, wherein
the contact mechanism comprises a contact roller and a contact roller shaft;
25 the power transmission shaft is configured to have a mechanical
gear connection with a rotational power source for rotating the power transmis-
sion shaft;

the contact roller is connected to the contact roller shaft for enabling
30 rotation of the contact roller round the contact roller shaft;
the power transmission roller is connected with the power transmis-
sion shaft for enabling rotation of the power transmission roller with the power
transmission shaft;
the circular machining belt is locped over the contact roller and the
35  power transmission roller for causing the circular machining belt to move over



15the circular machining belt is looped between the contact roller and the power transmission roller for
causing the circular machining belt to move between the contact roller and the power transmission
roller in response to the rotation of the power transmission mechanism for machining the object; and
the tightening mechanism comprises at least one sPring structure 20 and at least one spring roller for
pressing sections of the circular machining belt between the contact mechanism and power
transmission mechanism towards each other for tensioning the machining belt. 2. The machining tool

as claimed in ctaim 1 }Nh{erein the %ontact mechanism. com&[ises a contact r?lle[%and{;\{:onta t roller
] & cohtact roller a ower .ansnaﬁsz%n roller in hesrg)onﬁe O thé ro s% 10N of
shaft; 25 the power fransmission shaft is configured 10 have a’mechanical gear cohnéection with a

rotational powéh8AFHEFFRRtERT PReSPEited ttAnsmission shaft; the contact roller is
connected to the contact redeighafifer rrabling30 rotesionyoldaeteohiast lleigasind the epntact

oller Shalt o, 4% PEWEFEARSISSIRD. 91955 A9NBECIES L), DU AROSTISRIRN g o

enabling rotation of the power transmission roller with the power transmission s
circular mathiffiy5eR RAJHPERFERY, i FoRBRU BT RIHIPLHRIIS5 power transmission roller for

causing the circular machining belt to move over 9 the contact roller and power transmission roller in
response to the rotation of tHé'ponephranshisicisstiafnaddn claimtfavtigreenitig meeehiniss is
configured to prsssestieasaithe gireldas apaghining belblehnpandhe eopiast selirsanslpawer

transmission roller 5 towards each other by the at least one spring roller. 3. The machining tool

as claimed in claim 1 wheyeify{bemarhinigod! is repsatediy.Aody elpanably sonnagtabigudth the
rotational power source e N . .
wherein the power transmission mechanism is configured to have a connection

10 with the rotational power source using a spindle connection.

5. The machining tool as claimed in claim 2, wherein the tightening
mechanism is configured {o press one section of the circular machining belt
between the contact roller and power transmission roller towards another sec-
tion by a spring roller.

15 6. The machining ool as claimed in claim 2, wherein the tightening
mechanism has a spring shafi, and the spring roller is connected with the
spring shaft of the tightening mechanism for enabling rotation of the spring
roller round the spring shaft with the speed of the machining belt during press-
ing the machining belt.

20 7. The machining tool as claimed in claim 2, wherein the tightening
mechanism is configured to press both sections of the circular machining belt
between the contact roller and power transmission roller towards each other by
two spring rollers applied to different sections of the machining belt facing each
other between the contact mechanism and power transmission mechanism.

25 8. The machining tool as claimed in claim 2, wherein the spring roll-
er has a rotational axis at least approximately parallel to the contact roller and
the power transmission roller.

9. The machining tool as claimed in claim 2, wherein the machining
tool has a set of arms, an arm being selectable for to be used between the
30 contact roller shaft and the power transmission shaft.



4. The machining tool as claimed in any of the preceding claims, wherein the power transmission
mechanism is configured to have a connection to with the rotational power source using a spindle
connection. 5. The machining tool as claimed in claim 2, wherein the tightening mechanism is
configured to press one section of the circular ma?:@uining belt between the contact roller and power
transmission roller towards another section by a spring roller. 156. The machining tool as claimed in
claim 2, wherein the tightening mechanism has a spring shaft, and the spring roller is connected with
the spring shaft of the tighteri sm.far ling rotati fth I I f e spring
shaft with the speed of t%{g ‘mWaC%ﬁ%ﬁk@ﬁ%ﬁﬁ%@?}%&&@%@%i§’§ %ﬁé{%ﬁ{é’%%ﬁ%‘ﬁrﬁi ining tool
as claimed ineRlifPEIRIITERR TREHHISRhGINBERLPRSMNICEOFIRFEEP IS B OGSt BBEIYAS of the
circular machiiog roétrbatddea toecediacpaiier and power transmission roller towards each other by
two spring rollers applied to different sections of the machining belt facing each other between the

contact mechanism and powRfidrananisHansReeRatismeddd. Japmachineetiaahas@aimeed in claim
2 e iSOl gl 138 3 AArOpLaR A el ARpIO A BRI IO S ianingt e

and the power transmission r _ nin l'as claimed in claim 2 Wherein the
machining todt¥h¥ahsErsRash iR an iateisgeaketdbr 46raseionsedrbetween the 30 contact roller

shaft and the power transmission shaft. 10 10. The machining tool as claimed in claim 2,
wherein the machining tool comprises a mechanical connection which connects the power
transmission roller and the connectionpart. 11. The machining tool as claimed in claim 10,

wherein the connec5 tion part comprises a gear for changing or varying the velocity of the machining
belt with respect to the rotation speed of the connection part.



