1 AN APPARATUS FOR GRINDING A WORK PIECE FIELD OF THE
INVENTION 5 The present invention relates to a novel apparatus for grinding
a work piece. BACKGROUND OF THE INVENTION 10 Presently, grinding
machines can only grind one end of a wbrk piece, for example, a shaft or a
micro-shaft. Therefore, when two ends of a shaft requires grinding, the shaft
has to go through the machine a first time (first pass), for grinding at a first
end, taken out froaNthe PARATOS FORGRINDINGINWDRK grEsEthrough the
machine 15 the second time (second pass), for grinding at a second end.
This is very cumbersome and time consuming, as manual handling of the
shafts requires a greater concentrated effort. This is especially difficult for
workiEeRRTHEINMENTIMeters. 20 Further, in the prior art, work pieces or
shafts are first collected in a V-shaped holder, before they are fed to a carrier
disc or subseﬂuent %rino\in% tEach inqividualt W?J{l;gf)je e has tcr( be first
manUSIY SRS BETOrE they '3 TNAC SBRAR IR E VA LA S MBIt S5
Therefore, when two ends of a work piece has to be ground to achieve a
desired surface radius, each work piece has to be manually aligned twice.

Thi?i@ﬁe% tgﬁ@ww-consuming process. 30 In the prior art,

shafts are rotated by means of interaction between a rotatable disc located
18nternal to carrier discs, and a timing belt. Slots are not cut onto the carrier

discRtsedinbyt airejporidednas easepdy attfeartarendnasenevveidoentor ivample,
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of th%sP%g betwefﬁ? tr{]ﬁ rotatablﬁ_ disc,f_artuti the rnting1 beh%, SO th&‘t rot?tlo (t)f
the & %tf:t %&ob%o 9 u(tlféed.mac ine a first time (first pass), for grinding at a firs
end, taken out from the machine, rotated 180°, and then goes through the machine
15 the second time (second pass), for grinding at a second end. This is very
cumbersome and time consuming, as manual handling of the shafts requires a
greater concentrated effort. This is especially difficult for work pieces with small

diameters.

20  Further, in the prior art, work pieces or shafts are first collected in a V-shaped
holder, before they are fed to a carrier disc for subsequent grinding. Each individual
work piece has to be first manually aligned, before they are placed into the V-

shaped holder.

25  Therefore, when two ends of a work piece has to be ground to achieve a desired
surface radius, each work piece has to be manually aligned twice. This is an

extremely tedious and time-consuming process.

30 In the prior art, shafts are rotated by means of interaction between a rotatable disc
located internal to carrier discs, and a timing belt. Slots are not cut onto the carrier
disc itself but are provided as a separate feature, and screwed onto the carrier disc.
The slots house each shaft therewithin, and to maintain contact of the shaft
between the rotatable disc, and the timing belt, so that rotation of the shaft may be

35 induced.



2 The rotatable disc as explained previously, is located internal to the carrier
disc itself and, together with a timing belt, is used to induce rotation on a
shaft. In wet type grinding, the friction between the shaft and the timing belt
may not be enough 5 to induce rotation ®nto the shafts, and hence the
rotatable disc has been incorporated to ensure that the shafts rotate within
the slots. As the diameter of the work piece decreases, the size of the slot
must also be reduced. It will be very difficult to fabricate this attachment for
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add[ﬁﬁrcé% SUMMARY OF THE INVENTION 25 According to an aspect of

the invention, there is provided an apparatus for grinding a work piece, said
(apparatus including a hopper for storing and dispensing at least one work
pieceosdmting ark b eethapiece apieasd afinsingni amitcal secomat el aéefirshe
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It is an object of the present invention to overcome or at least ameliorate one or

more of the above problems in the prior art.

20 Discussion of any one of the prior art mentioned above is not to be taken as an
admission of the state of common general knowledge of the skilled addressee.

SUMMARY OF THE INVENTION
25
According to an aspect of the invention, there is provided an apparatus for grinding
a work piece, said apparatus including a hopper for storing and dispensing at least
one work piece, each work piece having at least a first end and a second end, a
first rotating means rotating at a first predetermined angular velocity, said first
30 rotating means having a plurality of recesses along its periphery, each recess
dimensioned to receive one work piece, said first rotating means rotation to
transport each work piece to a position for subsequent grinding, a conveyor
positioned between said hopper and said first rotating means, to position and
transport each work piece to each recess, a second rotating means rotating at a
35  second predetermined velocity, extending across and encapsulating a portion of the



positioned between said hopper and said first rotating means, to position and
transport each work piece to each recess, a second rotating means rotating
at a 35 second predetermined velocity, extending across and encapsulating a
portion of the 3 first rotating means, fortontacting a surface of each
transported work piece so that each work piece is held in position in each
recess, each work piece rotating in response to the velocity difference
betvieg Rotatnfirsicansl seantheregataimiosds yalneibnspdited aoek passens that
rota vetoal, a fi -abrasi ri ' WOr.
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embodirTE(ent, the conveyor further incluges ribs along said conveyor, to
Iinegrwotr)ri%'ﬁfgtaoea%h or‘i’<r]8|se%ré3 %?lfpahsport to the first rotating means. 15
In another preferred embodiment, the hopper further includes a vibration
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YotaBif§8means. In a preferred embodiment, the apparatus further includes an
exhaust system to remove residue produced by the grinding of the work
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the second rotating means Is a tlmlqg belt. In agrefefrred embodiment, the
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work piece onto a conveyor. Preferably, the conveyor is a linear track, to

13inealyratientaisachenttinies tHEamsRRi flotHae ifaUdeE disbration means, to

vibrate the stored work piece onto the conveyor.
Preferably, the first and second rotating means further includes a velocity control
means, to control the rotational speed of the first rotating means and the second

20  rotating means.

In a preferred embodiment, the apparatus further includes an exhaust system to
remove residue produced by the grinding of the work piece.

25  Preferably, the first rotating means is a carrier disc.
Still preferably, the second rotating means is a timing belt.

In a preferred embodiment, the apparatus further includes a selective chute, to

30 orientate asymmetrical work piece onto a conveyor.

Preferably, the conveyor is a linear track, to linearly orientate each work piece
transport to the carrier disc.



4 Preferably, the first and second rotary abrasive tool is a first and second
grinding wheel. 5 DESCRIPTION OF FIGURES In order that the invention
might be more fully understood, embodiments of the invention will be
described by way of example only, with #eference to the accompanying
drawings, in which: 10 Figure 1 shows a side view of a preferred embodiment
of the apparatus; Figure 2 shows a receptacle, to receive the work piece,
acconadaentty thespiiesant! Badendostahbdbigui Josh WS fRsERAYaRLA® grinding
trangpQ li’the work piece from the receptacle to a grinding mechanism;
Figure 4 illustrates the rotation of the timing belt and the carrier disc, resulting
in the 20 rotation of the work piece; The attached drawings are not
necessarily drawn to scale. 25 DESCRIPTION OF EMBODIMENTS OF THE

INVBERdERIPHele s efoylE®W be made in detail to the preferred
embodiments of the invention, examples of which are illustrated in the

accompanying drawings. The preferred embodiments of the invention are
not interdfs dhal lihsititvenivemiont inatsbre delbst Btpesiprett et pagiseents of the

embpdinieAtsyiP béhasAbady biheviyventiexaispgRtesiled iarcQ¥Rlrence to the
alter&%g Sinli 8dg'l \%-1 as;an. .aguivalents, which may be included within the
spirit an}ﬁ?)scgﬂﬁP of%he%n’v'entﬂl)n as defined by the appended claims.
1&urthermore, in the following detailed description of the embodiments,
nuntégates isgeniadetaleare aqirefertbderobddintenprbthdeppatanderstanding
of the present embodiments. 355
Figure 2 shows a receptacle, to receive the work piece, according to the present
invention;
15
Figure 3 shows a conveyor, to transport the work piece from the receptacle to a

grinding mechanism;

Figure 4 illustrates the rotation of the timing belt and the carrier disc, resulting in the

20  rotation of the work piece;

The attached drawings are not necessarily drawn to scale.

25 DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. The preferred
embodiments of the invention are not intended to limit the invention in its broadest

30 aspect to these embodiments. On the contrary, the invention is intended to cover
alternatives, modifications and equivalents, which may be included within the spirit
and scope of the invention as defined by the appended claims. Furthermore, in the
following detailed description of the embodiments, numerous specific details are set
forth in order to provide an understanding of the present embodiments.

35



The present invention relates to an apparatus 100 for grinding a first end 11
and a second end 12 of a work piece 10 to a desired end profile. In the
following figures, the work piece 10 is shown to be cylindrical. 5 As seen in
Figure 1, the apparatus 100 includes a feceptacle 20 to receive a plurality of
work pieces 10. The receptacle 20 dispenses each work piece 10 onto a
conveyor 30 for transport to a rotating means 90, which rotates each work
piecen®prgin ditgntivacB RIS 40, dppptindingoaoadiisdiegd fktadid a see@nd
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invention will be described'in turn. Receptacle 15 Figure 2A ows t
receéPEatfEkReqR 1RSiERRVBAA SRR having an aperture 22 at one end,

to gravitationally dispense each work piece 10 for subsequent grinding. In
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(notv%} éﬁ@é@t@gd yég%)nc}l%%ﬁgsmltawbratory force to the hopper 21, to

dispense each WO piece rom the aperture 22 of the hopper 21. 25
lQ:onveyor The work piece 10 will be dispensed onto a conveyor 30 as seen in

Fig. BachlieatocneiayieniB@ngan wikbides ofedime@rrirack 31, to convey each

work piece 10 to the grinding mechanism 40 for grinding each work piece 10,

toa eS|red nd profile. 30 The linear track 31 is positioned between the

hop 8?3‘1 g1 the grinding mechanism 40, so as to transport the dispensed

work piece 10 from the hopper 21 to the grinding mechanism 40.

15  Figure 2A shows the receptacle 20, in the form of a hopper 21, having an aperture
22 at one end, to gravitationally dispense each work piece 10 for subsequent
grinding. In another embodiment as seen in Figure 2B, the receptacle 20
dispenses each work piece through an aperture at a top end of the receptacle. In
this embodiment, the receptacle 20 may further include a motion conveying means,

20 to aid in the dispensation of each work piece 10, from the hopper 21. In an
embodiment, the motion conveying means is a vibration means (not shown in the
figures), to transmit a vibratory force to the hopper 21, to dispense each work piece
10 from the aperture 22 of the hopper 21.

25 Conveyor

The work piece 10 will be dispensed onto a conveyor 30 as seen in Fig. 3. The
conveyor 30 is in the form of a linear track 31, to convey each work piece 10 to the
grinding mechanism 40 for grinding each work piece 10, to a desired end profile.

30
The linear track 31 is positioned between the hopper 21, and the grinding
mechanism 40, so as to transport the dispensed work piece 10 from the hopper 21
to the grinding mechanism 40.



6 The linear track 31 further includes linear protrusions along the track 31, so
that when the work piece 10 is dispensed onto the linear track, they will
inevitably be orientated along the linear ribs along the conveyor 30. In this
way, each work piece may be properly ®rientated when transported to the
grinding mechanism 40 5 automatically. However, where the shaft is
symmetrical, there is no need for linear abutments along the linear track.
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2 of the carrleir dIS 51 It Ii to be appreciated that each work piece 10 will

be aub[Utm VAL e% A 16De received by each slot 52 so that
advantageously, a manual alignment of each work piece will not be
nec@ating thesaby saving production time and improving production costs.
The carrier disc 51 rotates each work piece to be ground at a first and
second grinder, which will be 20 subsequently described. The second
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means In the form ot an inverter built
advantageously, a manual alignment of each work piece will not be necessary,
thereby saving production time and improving production costs. The carrier disc 51
rotates each work piece to be ground at a first and second grinder, which will be

20  subsequently described.

The second rotating means 60, is in the form of a timing belt 61, which contacts a

surface of each work piece interacting with the belt 61. The differential speed of the

carrier disc 51 and the timing belt 61, effects a resulting rotation of the work piece
25 10 within each slot 52.

Figure 4 illustrates the rotation of the timing belt 61 and the carrier disc 51, each
rotating to cause a rotation to the work piece 10.

30 As can be appreciated, the speed of the rotation of each work piece may be varied,
by varying the speed of either the timing belt 61, or the carrier disc 51, or both. This
may be achieved by having a velocity control means in the form of an inverter built
in, or by any other conventional means.



in, or by any other conventional means. 7 To enable both ends of the work
piece 10 to be ground in a single pass, the position of the work piece 10 in
relation to the first and second rotating means 90 has to be secure so that
the relative position between the work pfece and the first and second rotary
abrasive tools are fixed. Advantageously, this will enable the abrasive tools to
5 also be in a fixed position, and therefore, the readjustment of the abrasive
toolg svilhabRt highnerrSHany, Worrpiey e Atc o gjem mnesiiadiepssprofdeosition
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work piece, res ectlvel 15 As seen éé braf ve tools are grinding
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the work piece by varying the position of the carrier disc 51 and the first and
secamdrgrirslingondiesdehlinBaigdraes ey emegband reswitpst pasition ekibeis
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herefore, as can be appreaate each work piece cah have differing i
l(brofﬁég SRCSHUBLNRL. In the present invention, the carrier disc 51 may be
moved vertically along the y- axis, and forwards and backwards along the
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all 3 axes so as %meet ad rface profile of the work p. ice In the
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grindigl ket dhecwaririoecorsispertMelyz-axis. When the grinding wheels 71, 81
1|re brought into contact with the first and second 30 end of the work piece

10, e JOLATNOAYORK PEHILGULMBIN CPLBHRICARIES'YS and 81. Different
surface profiles can be achieved at each end of the work piece by varying the
position of the carrier disc 51 and the first and second grinding wheel 71, 81. The
movement and resultant position of the first and second grinding wheel are

20 independent of each other and therefore, as can be appreciated, each work piece

can have differing surface profiles, if so desired.

In the present invention, the carrier disc 51 may be moved vertically along the y-
axis, and forwards and backwards along the x-axis. The first and second grinding
25 wheels 71, 81, may be moved along all 3 axes so as to meet a desired surface
profile of the work piece. In the embodiment, the first axis can move along all 3
axes, and the second grinding wheel can move only in the z-axis.

When the grinding wheels 71, 81 are brought into contact with the first and second
30 end of the work piece 10, the rotating work piece frictionally contacts the abrasive
surface of the grinding wheels, so that the surface is ground. The grinding
continues until such time a desired end profile is achieved, which is determined by
the position between the grinding wheel and the end of the work piece. For grinding
of small work pieces, for example micro shafts, the length of each work piece is
35  very short, and therefore, the grinding wheels will come into contact with each other



surface of the grinding wheels, so that the surface is ground. The grinding
continues until such time a desired end profile is achieved, which is
determined by the position between the grinding wheel and the end of the
work piece. For grinding of small work gieces, for example micro shafts, the
length of each work piece is 35 very short, and therefore, the grinding wheels
will come into contact with each other 8 if both ends of the shaft are ground
simifitap@ouisdy. dihereferss iarthgroraaesinlinassian,. grm&m@ firshe present
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be coupdedrioed fadieackdomnirol loop, which performs a first cut, and
automatically readjusts itself to result in a desired end 10 profile or depth of
cut (&f the v¥ork piece. The apparatus may also be further fitted with an
exhaus?t WUHER to remove the residue produced during the grinding process,
to maintain a level of cleanliness and hygiene in the work area. 15 The

lengthsef desinamrinpieppar-auitaile tetaeupresestdneentatk toiirélineep relaican
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work e o L I el e e cth, B P Tk e
1@0 tﬁé&fi'ﬁé’y JRB Aaeitis WBH‘tQJﬁC\ﬁnth the grinding wheels. 20 The

embodiments have been advanced by way of example only, and
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appended claims.
pprestlj ue prod uce(?durmg t'lee grinding process, to maintain a level of cleanliness and

hygiene in the work area.

15
The length of the work pieces, suitable in the present invention, is in direct relation
to the width of the timing belt 61, and carrier disc 51, as both ends of the work piece
will have to be extending from the timing belt and carrier disc 51 so that they may
come into contact with the grinding wheels.

20

The embodiments have been advanced by way of example only, and modifications
are possible within the scope of the invention as defined by the appended claims.



1. An apparatus for grinding a work piece, said apparatus including a hopper
for storing and dispensing at least one work piece, each 5 work piece having
at least a first end and a second end; a first rotating means rotating at a first
predetermined angular velocity, said fir8t rotating means having a plurality of
recesses along its periphery, each recess dimensioned to receive one work
piece, said rotating means rotating to transport each work piece to a position
for stiosmepient 10 grinding; a conveyor positioned between said hopper and
said first rotating means, to position and transport each work piece to each
recess; a second rotating means rotating at a second predetermined

velotity, eXte ABRFALS SIS FO AR AR gSa P BRSFEBISINE Wit otating 15
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wherein the sec ating means extends to at least the position where the
18irst and s&EBABI25 rotary abrasive tools grind the first and second end of the
work piece. 3. Ara appaegtupasitondehydivesy saie odpparmasdl i fiwhereiting

said conveyesn UHNSINGHSIRR ARSI BRIk U e S iRpaLY Orientate
each work piece for tran(iport to the first rotatlt\rb% means. 30 4 AnF%%Paratug
e

according to any%nsg%% r?)t?é'(@gdfﬁaaé%iﬁ%? WBefbifie Cﬂ'@)%p%r tHhene
includes avalorittiopaxtaBANG, aereabrand gnsansrdgcriopitier enltetfist rotating
15 means, for contacting a surface of each transported work piece so that each

work piece is held in position in each recess, each work piece rotating in

response to the velocity difference between the first and second
predetermined velocity;

a first and second rotary abrasive tool, a first rotary abrasive tool to

20 grind a first end of a work piece and a second rotary abrasive tool to grind a

second end of a work piece so that both ends are ground.

2. An apparatus for grinding a work piece according to claim 1, wherein the
second rotating means extends to at least the position where the first and second
25  rotary abrasive tools grind the first and second end of the work piece.

3. An apparatus according to any one of claims 1 or 2, wherein said conveyor
further includes ribs along said conveyor, to linearly orientate each work piece for
transport to the first rotating means.

30
4. An apparatus according to any one of the preceding claims, wherein the
hopper further includes a vibration means, to vibrate the stored work piece onto the

conveyor.



conveyor. 10 5. An apparatus according to any one of the preceding claims,
wherein the first and second rotating means further includes a velocity
control means, to control the rotational speed of the first rotating means and
the second rotating means. 5 6. An appHtatus according to any one of the
preceding claims, wherein the apparatus further includes an exhaust system
to remove residue produced by the grinding of the work piece. 7. An

apparatus Aacgsystiangstacaniing éoafri ererecedipecddinysclaings eiméhanfirss fild)
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preceding claims, wherein the second rotating méans is a timing
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receding clajms, whe ent e 20 conveyor is a linear track, to lin
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accartiigaefdhs werk Bee8e preceding claims, wherein the first and second
rotary abrasive tool is a first and second grinding wheel.

7. An apparatus, according to any one of the preceding claims wherein the first

10  rotating means is a carrier disc.

8. An apparatus, according to any one of the preceding claims, wherein the
second rotating means is a timing belt.

15 9 An apparatus, according to any one of the preceding claims, wherein the
apparatus further includes a selective chute, to orientate asymmetrical work piece

onto a conveyor.

10. An apparatus according to any one of the preceding claims, wherein the
20  conveyor is a linear track, to linearly orientate each work piece transport to the
carrier disc.

11. An apparatus according to any one of the preceding claims, wherein the first
and second rotary abrasive tool is a first and second grinding wheel.





