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| AN APPARATUS FOR GRI NDI NG A WORK PI ECE FI ELD OF
THE I NVENTION 5 The present invention relates to a
novel apparatus for grinding a work piece. BACKGROUND
OF THE | NVENTI ON 10 Presentlly, grindi ng machi nes can
only grind one end of a work piece, for exanple, a
shaft or a mcro-shaft. Therefore, when two ends of a
shaft requi

t he machi né{hgif’ P@%ﬁ%‘f@'ﬁ‘@@%@%%?g%geﬁm g;ggt

a first end, taken out fromthe nmachine, rotated 180,
and then goes through the machine 15 the second tine
(second pass), for grinding at a second end. This is

FELD OF UREINVENTIONd ti me consumi ng, as nanual
handling of the shafts requires a greater
concentrated effort. This is especially difficult for

WY Krepérd GB@&nton Felstesitd a nelichapieatas fAQrihting Revork bleckhe
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

PREK TP AR gHR IRGEMTION. "enaned hol dar - 25 O ©
Therefore, when two ends of a work piece has to be
groun chi eve, a desired aurface radi us, . wor kK

. PI to i . }s( eac |
piesedYh gEndid BRChBR% SPT §NIXI9rgR g R 2 $I9CE, G example,
@Eﬁéfﬁﬁf?é Wiér@@h@ﬂﬁﬂ?ﬁ@k‘oté, el GRS @gh@ of @Eﬁaﬁfﬁﬁsﬁ:}#ir@@gﬂirﬁding, the
t rror art, ts re rqtate VY neans .o . .
ST e B! st o dh Reditene Ji otk Q¥ TRRSR (R g, ol frs
&y, Weﬁidtﬂt freinstes ma}h%e@rcﬁétﬁdﬁ ?o‘baha thedl gz:tes_tgrbggmme @Ethine

nto t carrj] er I sc . Itself, ut are rovli ae .a,
BBrincnd Ta: GPEonhRESaL BN ai Gt petboand (. g is very
depeit@hs dnausite @dakurtingf bs Ieiuahaidifg inde tsPafts requires a
mai ntai n cont act _of _}he sha n the rotat ablit% small

_shaft. betw
QPElET CaPGETRIS PaTh g oIS SSRES AR ATt tof (VEHK GleceRa¥
Sbabiersmy be 35 induced.

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 alighed, before they are placed into the V-

shaped holder.

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.

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 onio 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

induced.
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2 The rotatabl e disc as explained previously, is

| ocated internal to the carrier disc itself and,
together with a timng belt, is used to induce

rotation on a shaft. I'n wet 2type grinding, the

friction between the shaft and the timng belt may not

be enough 5 to induce rotation onto the shafts, and
hence the rotatabl e disc has been incorporated to
ensure that the shafts rotate within the slots. As the
Thanaableodisd be em@medpbresz:eusiec:sea&ﬂed iftb@ab toz theofartidredisc

st FroaPe e WRPHdRiein selre e "GrlonObe gt n wet

Qp@@ﬁﬁdlb@(}ta@mtloﬁ béfW@n thé Bhafaindthe tiBingoslt hzymotgeahough

o U 6 naoc B sfaf St ABatE &' bR ngot s been

;H&W@m@ted ﬂorentshne tplai toe saetrs rq:ms mtmhontlheg;tdte fesntae deahdigr of the
n,end sto r event xte 0
APcaces i Qeasin ir TS o The Bof M SEEER s e oledP i geyrery
OFfR0le taRprisdte lthis beacmved, fod @adli digmeter avore piece stadukse of this
WO,r .15 piece. It is an object of the present
WAWAM on to overcome or at |east anmeliorate one or
nore of the above problens in the prior art
SCussi o one of t rior,art | ed abov
PaSfTa BF 4 vRRL R Gor ekt s Bicar g5 of A BRI the
ammqnergemaé okgk@\dtr&ﬁ%w@f/eit hﬁthéléjribP ad, ;&dsdfoﬁﬁh@&@enacted by
THE | cordi n n as

ERENE REN? GFEVORNERE TLOTSIE\ P dodih PRGaT A Jeotpes ' hot very

gsdinabiengs tie WorkKpipteeeay Stli i apped, aéatﬁng :mhwermgnaable work
hopper for storing and dispensing at |east one work
5198% each work piece having at least a first end and

a second end, a first rotating means rotating at a

i.rst rede rm ned ,angul.ar vel ocit sgid fi

ot & Pircheh WAV Hg PGP J%PVWO# o dEasteiyigage one or
hofe prahé Qb@reyproo:emb tfﬁ&@ﬂﬁﬁraﬂl mensi oned to receive one
work piece, said first rotating neans rotation to

transport each work piece to a position for subsequent
DlskighidiOof @nComy ey 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

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
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, fo position and
transport each work piece to each recess, a second rotating means rotafing at a
second predetermined velocity, extending across and encapsulating a portion of the
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positi oned between said hopper and said first rotating
means, to position and transport each work piece to

each recess, a second rotating neans rotating at a 35
second predeterm ned vel ocity, extending across and
encapsul ating a portion of the 3 first rotating neans,
for contacting a surface of each transported work

Plece so that _each work piece is held in position in
&slctatiog gxeans e FOBF g HA %’EE?CP&F ﬁﬁ‘iﬁw@a“ﬁﬁ’o”*?%"ﬁﬂhg‘@c? go that

&M Wehogibty ;sdhélﬁah%ﬁsohah%@ﬁ rebessf ehsi waed pReE aBthting in
predeterm ned velogcity, a st and second rota

'SBPRSey WsoYGIO%Wfqffﬁ%f?n?eopsweaahﬁgweaftdo6?00‘{"9 @ﬁ%ﬁawnefi

veldditySh f|%ﬂgn@§ecﬁ)nﬂ@61‘é Jpélﬁﬁﬁv@mél ) fﬁ@tcr@ﬂ#‘y éi@ﬁa@ﬁzh‘ tool to grmd a
abra3|ve t 00l grin

a second end g%g
frst e’ BHeK W@r%SWGﬁa@fW%ﬁ%Y%ﬁ%fo @fﬁ’@ % 8RG9AH end of
4 Qofl hiB&: SPRBBbAK ARSI S Godhd.| east the position where
the first and second rotary abrasive tools grind the
first and second end of the work 10 piece. In a

We?ér§5|Pefﬁxee§H@eﬂcu PRBling HRANS ‘é%éﬂ?zf@"to Eaureraasfhel peditdieshere the
sai d conveyor, | i nearl Yy ori entate each

it RN iS@%%‘df rgfary PRIASHSY looiso@rf’ﬁ’ethﬁ ifraft andotefonA ¢rredas work
digcd.n another preferred enbodi ment, the hopper further

I ncludes a vibration neans, to vi brate the stored

vvork pi ece onto the conveyor. Preferably, the first

REG R rh S B R SR R e fHTLIRRY indded 3RS AongedaRe tdieyor,
con?rol means, to control the rotational speed of the

i lngerly o3 in g WAT RIPEP 'PhBARPEE Rl thefustraiplpy Rgans.

nmeans. In a preferred enbodi ment, the apparatus
further includes an exhaust systemto renmove residue

Wrmdﬁqﬁrr@%gmgpwﬁmnhéh%f]oqq@éf%ewqg[u@gé a yliyation means, to

\ﬁbr%fteefh%tklt&ed%% ;Sibéééntb%@&ddﬂxg dreans is a carrier
disc. Still preferably, the second rotating neans is a

timng belt In a preferred enbodi nent, the apparatus

prrdasy, th@cﬁré'td% @ec%%ﬁ%%t&ﬁ& ettt Gurthe? iIndRed & @BlbaikyE control
asymmefrical work FI ece onto a ¢ Preferably

onve :
MRaNs dAePhe! the ratalipnad speed gt ke firgt 1o ¥El’i'@8rm?a’t§r@"éhfh§t9@90”d
[%Q&mgvmééﬁspl ece transport to the carrier disc.

In a preferred embodiment, the apparatus further includes an exhaust system to

remove residue produced by the grinding of the work piece.
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

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.
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4 Preferably, the first and second rotary abrasive
tool is a first and second grinding wheel. 5
DESCRI PTION OF FI GURES I n order that the invention
m ght be nmore fully understobd, enbodi ments of the
invention will be described by way of exanple only,
wth reference to the acconpanying draMAngs in

whi ch: 10 quure 1 shows a side view of preferre g
Ripfrsabliveihe M6t %rﬁeseéﬁrb%nf%f?ﬁ)’sabrﬁ?‘b%Foé” B %rﬁ‘b‘i}iﬁang second grinding
Jiesgptacl e, to receive the work piece, according to
the present invention; 15 Figure 3 shows a conveyor,
to transport the work piece fromthe receptacle to a
grinding mechani sm Figure 4 illustrates the rotation

e tim belt _and the carrier disc, resulting in

?ﬁ%CREbT'P&%?uF&UB?St he work piece; The attached
drawi ngs are not necessarily drawn to scale. 25
DESCRI PTI ON OF EMBCODI MENTS OF THE | NVENTI ON Ref erence
Wi Prlen dgt Biee ygBlam Might ia Moge Y \Brdsrsieqde embodiments of the

BEHBH MRAI HeOliedciBed ML MYOB] ex@NRIEPIRS, QX/ltH#beé'Per%%eto the

|IIustrated in the acconpanyi ng draw ngs

FHicerwRAPEng e ieMiich'of the invention are not
intended to Iimt the invention in its broadest 30
aspect to these enbodi nents the contrary, the
F*ﬁ\%@n‘t shenvs asifa e @ Ft"%feff 8¢ smboa'meé!# ﬁ%f‘f‘?\?@@ar atUS
nodi fi cati ons and equi val ents, which may be incl uded
within the spirit and scope of the invention as
desiend §heys eHeceRipediedeepide e Weik Rifies AsFedinantor the present
hoddtow ng detail ed description of the enbodi ments,
nunmerous specific details are set forth in order to
provi de an understandi ng of the present enbodi nents.

Isiéur% 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

rotation of the work piece;

The attached drawings are not necessarily drawn to scale.

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
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.
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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 follow ng -
figures, the work piece 10 ¥s shown to be
cylindrical. 5 As seen in Figure 1, the apparatus 100
includes a receptacle 20 to receive a plurality of

|e es 10. The receptacle 2 es each rk

Bt eBed irdon S ABn e a0 oagT s 00 IRREROITD # 01 end 1 and a
deRbad keng mﬁﬂlésw&ﬁ piodal ﬂhtofaDHQé:@‘Bj éraqtoferik td etiewlng figlires,

rindin sm4g fo rlndlng at a first end 11

R AVORK e'ge‘gﬁﬁ wpgo F‘%ﬁ" F"k piece to a desired end
profile. 10 Each feature of the i nventr on wll be

escr | be i n tur Recept i gure 2A sh the .
Rooept at1Hog. 11 B ARBarlisn 0 EhsIR S ey Heive a
PRIty WF Qoril gicads emer h@ﬁdceritébi@ Q@‘disb@héeﬁﬂa@alch ot ipease onto a
each work piece 10 for subseque ﬂ
RSB0 efFrEHa”%Pé’Ht to groadag m ”ﬁrb&uwg'CEéOta e\C‘-ireeac work piece to

4 QEEMAGEARNERsmAUB W@’r@‘ﬁ}‘dir@aﬂm wet knditecRdtdsspeal «dd 12 of a
nd_of the receptacle. In this

erture at a to
‘é&ﬂid’c‘ﬁ%ﬂ@ desisg g‘é‘ﬁ@ﬁf”&cl e 20 may further include a

notion conveying rreans 20 to aid in the dispensation
of each work piece fromthe Rﬁgger 21. In an

BaiuaRivEnPf the I‘{é’emﬁq ‘%’H bg gievenhedd ns is a vibration

means (not shown in the figures), to transmt a
vrbratory force to the hopper 21, to dispense each
Receptatlece 10 fromthe aperture 22 of the hopper 21
25 Conveyor The work piece 10 will be dispensed onto a
conveyor 30 as seen in_Fi 8 The conveégr 30 is

Fau 28 s Borreraancit Pach 1aa TorFdl SO Sacioiiord aperture

P %@%néoeﬂicﬂ tbh@ravighibRgliyngispartiaasashmvdfk hiete I f&ﬁ'léim)sequent
each work piece 10, to a desired end Broflle

30
ginsingr 1 adRO8Y PEIREEIY ite FeBRt e BV B th‘fneﬁeC%ﬁ*aC'e 20

@BsbrisBe cabh MO BiecdBibagH §ma¢£@nu@cataastobcentdr@nﬁ@eédeptelm In
di spensed work piece 10 fromthe hopper 21 to the

@ﬁ emlpqumﬁ%teﬁgrfpgeﬁtq@e 20 may further mc]ud?e a motion conveying means,

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.
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 {o the

grinding mechanism 40 for grinding each work piece 10, to a desired end profile.

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.
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6 The linear track 31 further includes |inear
protrusions along the track 31, so that when the work
piece 10 is dispensed onto the linear track, they wll
inevitably be orientated alfng the |inear rlbs al ong
the conveyor 30. In this way, each work piece may be
properly orientated when transported to the grinding

chani sm 4 utomatical ly. However, where th af t
TR G SBEH oo a & g bR irs] LI itk S ey that
uﬂie@met»b@klpuétﬁam tsragﬂrenslé’?toatdf e IM@an&aa:-Q tHdewnah&diiably be

formo a i rst

R CUEBH i ALt YOTO HIRCARIEIRS A0n Mool £RG) BRKC piece

g pfopelly adriddated Rehdn t@hs;rcmteat tghe RAAGIng SPechahidm 40
the for Teca er disc

f a carrier di .
A aaly. o Bep e U S st asEal dhghqS 45 hedd for Thear
aﬂtﬁmm@h%wngfthé @aditrack.51 to receive a work piece
therewithin. The linear track 31 transports each work

pi ece 10 dispensed fromthe hopper 21 to 15 each
R@@ﬁﬁgwangl ot 52 of the carrier disc 51. It is to be
appreci ated that each work piece 10 will be
automatically orientated to be received by each sl ot

512 ﬁﬁatﬁﬁ%eaﬁ’éﬂgaﬂé FOGRUBM , of mwalanr@j h@aresd #fd 8aebond
work piece will not be necessary her eb

IRE% B & o At SO0 R b RIENTon % Beb Fo g means
AL tthﬁe Hr®of 2loardpldrles . el&l@*baWriﬁiS@ ﬁq%stepplbi%hgrdﬁ Weshsses
at a first and second 1grl nder . whic

U e Rty 188HNepeaT th?h%S%éédﬂde%\fea@ .W?gk ﬁb@gﬁéh%@wﬂhm

THie irRat h@ckf@f fﬂa@sfpo&stelaﬂﬂl Rerisbie 6dd|swm@h fﬁﬂﬂt@cﬁ(ﬁ)pér 21 to
surface of each ece Interacti ng w

S oy ql SRR SA T8 TP e ¢ e e pss Caied ) paghvor

61&% ﬂﬂ)Rﬂuﬂﬂ%eb&h@mﬁﬂoaliﬁfoh@ﬂbéédatofi@élﬁédewéa i éé’dH §l6t QE 30 that
the work piece 25 10 within each slot 5

@q"?l]@ﬂ?%‘fséé 3 Fenak AinBIenber eRE YK s eVl VB’? bﬁnaecfeﬁéafy’

tﬁélrfeby %Eav:ﬂg %Foo@l:tlorﬁﬂﬁ@ anﬁ %@bvmg dr@ddé%’@ Bods. IMHeaddr@dt d|§b 51
the work piece preciated, the s

OHREnEATOIA BACOIo Basr I %ﬁ'réE%”%9C%€ GRAFRan oyl be

MLy RSty hesspegd of either the timng belt 61, or the
carrier disc 51, or both. This may be achieved by

having a velocity control means in the formof an
THY &4doRf r@tbltiﬂ@ 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
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.

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.
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in, or by any other conventional nmeans. 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 setond rotating neans 90 has
to be secure so that the relative position between
the work piece and the first and second rotary
abrasi ve tools are fixed. Advantagﬁgusl , . this wi

Enapriie PAB eagf gEINGevarbaiese '8 15 g PEWINGdn R§ingle F?%?édthe position

HaRé woﬂnpzea@ dotd ﬁaﬂﬁfoﬂftg thd et seRskddant FBRENPMeb R0 has to be
abrasive tools wll ot be necessar to achi eve

BRANET 3 Bt th&é@'?P\éedp%‘-‘rﬁtéP”pti%‘ﬁ’Wréthe'Ff%’i‘ éfeé? gnd gi‘f"df'ré*sa’?eﬁ,ﬁﬁo”d

iotarfaBidsRedools BR fixetl AQvapeldectsly, Qﬁl@@\ﬂl‘ﬁé‘ﬁeﬂﬂ@ﬁ}e%%s:ve tools to
extends across the carrier disc EOSItI

Apepe It A&xGHPRsIiANe @84 Welr?foﬁemtﬁea@@diuﬁ@“?rlt PEie apfasiyggtools will

SRERMHECHEIaREeS achidR HEoMEEE debirddend@blilepi ece is
performed by a first rotary abrasive tool 70, and a

second rotary abrasive tool 80, positioned adjacent to

Bndrbfobd, SAsldednf ﬁg@%@ﬂﬂe tifeh Bt 6¢fenbék%uWé§<and extends
pi ece, respectively. 15 As seen In %P‘P the abrasiv

?%’@?%{h&r%‘r@ﬁrl Hef AY t%ﬁe@lsg’o‘?]!’”ﬁﬁ%i ”831""0 €9 8t contact the first
s §aeBdBrRddrl es can be achieved at each end of the

wor k piece by varying the position of the carrier

disc 51 and the first and second grindi ng wheel 71,

Ble gliteng HFO(HSWK pieBdl ig &?Wrﬁw@@b&@q{iréttrb@ﬂy Qtﬁragib@tcfdi V@tand a
and second gri.nd %Fg are 20 i ndependent of

BRaeef refAty @tﬁé?“é@f 80ae0%tmeﬁéd@ﬁawete|aaﬂrétjemba& ﬁ”%r%@cond

BAESE of e WhR bRl fckpsdtngysur face profiles, if so
desired. In the present invention, the carrier disc 51

may be noved vertically along the y- axis, and

hOreeh g8 NG, e kppisHe l@b@n&et%}ﬁwdﬁga%héels Meadd B$t Bifrent

second grinding 25 wheels 71 be noved al ong
sirfacg pQies §n PeNiIpESt atae%’sP"r"%@f %ﬁ‘ Qe PIep? &Y Yaéy'6$ the

bESiONS KD c&GBr dllsE‘ sk %d%@%& Eﬁ@tsecérhiegrfridfr@tw@éﬂ $1C8N The
nove al ong all axes, he second gri ndin el

whe
ﬁerﬁwea%|r9smwnt rP@s%!oax@fsthevxﬂ@h Ao SerTdpH N adIes! are

%@iep@fﬂdeﬁf & &IPUIREr A Peffitbags cih bB atp Rocld B teadmdrork EI@C@
second 30 end of the work piece 10, e rotating wor

pantleaverdiffering sHERSS POHIRE dEssdediedabr aS| ve

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
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
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

very short, and therefore, the grinding wheels will come into contact with each other
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surface of the grinding wheels, so that the surface is
ground. The grinding continues until such tine a
desired end profile is achieved, which is determ ned
by the position between thedgrinding wheel and the
end of the work piece. For grinding of small work

pi eces, for exanple mcro shafts, the Il ength of each
work piece is 35 very short, and therefore, the

i hcky eRgs Whde Shaft qrecsafﬁénq sineHliaperusdt Therefoadn the rspsent
1%vérfﬂoh°@r|'ho$rr@dr§ fedt defBradhbta AlsEeld, AMadnsh ayﬁrcsrmws&l d6cond

Ther ef or e the present invention, grln in
¢nh g\tfth%trth% ﬂﬁ%toama&uaﬂwgmmé%@nd aligd 1BVl PRE? i @riaging to

@b§@&9ﬁgdaeg@emmkigﬂyt the need to manually renove and
al 1 gn each work piece for grinding to be perforned at
a second end. 5 Alternatives If so desired, the
AROHaGles may be coupled to a feedback cont r ol | oop,
which perforns a first cut, and automatically
readjusts itself to result in a desired end 10

Preef ddrelr tdensdhralis GHay 8 ddipleWabka PBack EBRtrol loop, which
al so be further fitted with an exhaust

appar at us may

B%‘lgi' B & §rst é#b\ﬁé"dt adomaieily yeadivge dieel teiupsigint heesired end
SofiRYr REpPrReeSs thd Rofdliedeai n a | evel of cleanliness

and hygiene in the work area. 15 The length of the

wor k pieces, suitable in the present invention, is in

g %Bbar%ﬁjs%'a?%lsot Be ‘i‘lgﬁ\e\‘\"ﬂ%@ with érl"'@xﬁédéﬂ @Qsté’@l' fo Bhove the

and carrier disc 51, as ends of the work piece
(gisidue pagebiced d H@’%%@Qﬁ@ﬂwg PSR LR @at'“tﬁ‘ﬂr?giebﬁlolf Cl&ﬁ'@l"”ess and

ﬁﬁﬁ@kﬁﬁtmgﬁgmﬁﬁe§o that they nay cone into contact
with the grinding wheels. 20 The enbodi ments have been

advanced by way of exanple only, and nodifications

@ﬁ@ze?@ﬁﬁéftth@ Wi Blbé‘eé %@.taﬁﬁ@ P\eth@fpréééﬁt inUéz‘rﬁ(Hn' AN &frect relation
defi ned ¥ the ap gen ed cl ai ns. Al M5

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.

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.




10

15

20

25

30

1. An apparatus for grinding a work piece, said
apparatus including a hopper for storing and
di spensing at | east one work piece, each 5 work piece
having at least a first end @nd a second end; a first
rotating neans rotating at a first predeternrned
angul ar velocity, said first rotating neans having a
etgégéity of recesses along its periphery, each

di mensi oned to receive one work piece, said
rotating nmeans rotating to transport each mork pi ece
to a position for s bse rindin nveyor
bos: t RO ABePBLE VS ER0a WP pisSarrl SRRPRRI T o f ng
means, to @cr@pr;érorar ataﬁng ra@ﬂsm;relhsmgm |9yt lorei wER didte, each
each re ess; %gga £ } i ans rotatlng at a
secon©f ﬂ@ﬁ@ﬁ@WWﬂ BI'GEPYyan iﬁﬁﬂﬁ\ﬁﬁ‘across and
encapsul at & ngstarqatidg emeapt thnﬁgl asta FBt qireﬁkgernirﬁed anguiar
nmeans, for contactlgg,a surface of each transporte

wor k ity sdfiish rolaliog MRS PRded 3 RURKY i WCB%??F?‘W its

I N eagdripheLesch RB65L HIMksIBhEE® re6diad biRgwbik pré@s BeASEtating
to the vel oci tré di fference |Igetween the first
r

S oconmobt Bt i FIBPOR e (4T Pcer €t RRERR A ybseauent

rot ar yrirfigasi ve tool, a first rotary abrasive tool to
20 grind a first end of a work RI ece and a se

rotary abrasPEeYobaPstiongst PRUeEsN sail BARPSE Ao ?ai%c?r%rrﬂtatmg

pi ecemgang, i@bodiinharRNesphie cBEOWBR pisbe tORadlP Read; Us
for grinding a work ﬁg)l ece accordi n% to cla

wher ei n t hd SREEEBNPIFEPaMG7GS nEAHE eﬁfe?ro%eCPB&aQrep%tﬁg‘ﬂ'”ed

t he pesibdityoBxteh@r§ abhes fdnkiSéncapslisegoa Gortidd crfqh@rﬁyst rotatlng
abr asi ve tooI S %ﬁl nd the first and second end. of

th
wor ke forgoneqlingd sHHRROTRECBIANPRPTIE WHY PisHE sgfthat each

cl ai Mok GEclis MOEHEhBsiAE th 4N RY:88s, daldh bk pladﬂ@ﬂddﬁiﬁg in
ri bs al ong said conveyor, to linearly orientate eac

wor k [fsBeRser dp e vt diffgrance fbieP"éﬁe”r deat I'sh ?@ar@cond

30 4. p@@e@ﬂﬁaégyggmgpcordlng to any one of the
preceding claims, wherein th per further include

a vibrat i of i &Rd 59?‘6‘@/7"6@%&%’@%@ tg?'o?éHStv(BWy ppragiue ool to

ont 0 &Y 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

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.

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 onio the

conveyor,
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conveyor. 10 5. An apparatus according to any one of
the preceding clains, wherein the first and second
rotating neans further includes a vel ocity contro
means, to control the rotatlPonal speed of the first
rotating means and the second rotating neans. 5 6. An
apparatus according to any one of the preceding

cl ai , wherein th arat us, furt her . udes an, .
Exha i aBgee DAt ion s B Bed BubY bl GHmb ARS8 the firs
il fedbng r@étn@mﬁwﬂ@npe@aaud& 3 /&@loagpwnabumeﬁm ?@ eahthd the
one t he preceding cla wher.e the first
wBPo sore Otk Nt RSERInPhe 8 s Og ol ek ot
according to any one of the preceding clains, wherein
t he econd rotatin ans tjmn elt. .15 9. An
Sppar?it GBPAFREAGPIYG & 3Ry °8ﬁe°f&¢‘e tpﬁ%eﬁwecfé%rmg wherein the
dpatd1Bs fuMher eicideben exppastalydent W teheive irasiivelemodaced by the

sel ectlve chut to orientate asymmetrical work piece
B!t %&‘eceio An apparatus according to any one
of the precedlng clains, wherein the 20 conveyor is a

i t k, to li [

%1 o A, APPSR IS+ AECORiNG 1o | yg{n'ggfni af ;?re%%ﬁcngp%%ﬁg@ée?&% the first

r@g‘a@iﬁ?mmﬂg}a a@yepcmgc,of t he precedi ng clains, wherein
the tirst and second rotary abrasive tool is a first

and second grindi ng wheel .
8. An apparatus, according to any one of the preceding claims, wherein the

second rotating means is a timing belt.

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

onfo a conveyor.

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




