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TITLE: GRI NDI NG CUP and HO_DER DEVI CE Background of the Invention
5 —The present—i fvents o . :
for use as grinding cups for grinding the hard netal i nserts or working -
tips of drill bits (percussive or rotary), tunnel boring machi ne
cutters &;B and rai sed bore machine - cutters (RBM and nore

specific ?g&”ﬁﬂt not exclusively, for 10 grinding t he PEEiP M a1 bi de
cutting teeth or buttons of a drill bit or cutter and the means for

det achably connecting the . grinding cups to the grinding machine. _

In dri:lling operati-ons-the-eutting tegth (buttons) on the drill bits or
cutters beconme flattened (worn) after continued 15 use. Regul ar :

mai nt eA3AEE: of GRIWDING |GUFHandOHODDER PEVILCE egr i ndi ng (shar peni ng) the
buttons to return themto substantially their original profile

enhanc%s he bit/cutter if% .speeds up drilling and reduces drilling
costs.-ﬁ@gFF%%¥$mﬁé;ﬁRﬁﬂig¥§—§ﬁ8§rtaken when . the wear of the buttons is
optimally a third to a nmaxi num of one- _
5 The present invention relates to improvements in
devices for use as grinding cups for grinding the hard metal
inserts or working tips of drill bits (percussive or rotary),
tunnel boring machine cutters (TBM) and raised bore machine
cutters (RBM) and more specifically, but not exclusively, for
10 grinding the tungsten carbide cutting teeth or buttons of a drill
bit or cutter and the means for detachably connecting the ﬂ
grinding cups to thelgrinding machine.
In drilling operations the cutting teeth (buttons) on
the drill bits or cutters become flattened (worn) after continued
15 use. Regular.maintenance of the drill bit or cutter by regrinding
(sharpening) the buttons to return them to substantially their
original profile enhances the bit/cutter life, speeds up drilling
and reduces drilling costs. Regrinding should be undertaken when
the wear of the buttons is optimally a third to a maximum of one-
20 half the button diameter. -
Different manual and semi-automatic grinding machines
are known for grinding button bits/cutters (see for example U.S.
Patent No. 5,193,312; 5,070,654). In a conventional type of
machine a grinding cup having the desired profile is rotated at
25 high speed.to grind the carbide button and the face of the
bit/cutter surrounding the base of the button to return the
button to substantially its original profile for effective
drilling.

The grinding cups conventionally consist of a

30 cylindrical body having top and bottom surfaces. The bottom or
working surface consists of a ‘diamond/metal matrix having a
centrally disposed convex recess having the desired profile for
the button to be ground. A beveled rim around the recess removes
steel from the face of the bit around the base of the button. An

35 upright hollow stem projects from the top surface.
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but t on §urf‘%&:’é‘§3@rﬁg‘“&roﬁﬂﬁ.w%f%hre / sg‘eFI ggﬁeguﬁ% Surface of the

button duridwgrigid ReindingheTkers is terdadepciyofon aipiPrle &4 FQRH PN fFde

button in the.al€3, the area of the water/air outlet as there is no -

grinding surface in contact with the button at this point.

The grinding cups are conventionally manufactured by

10 first machining a blank with the upright hollow stem projecting
from its top surface. The blank is then pressed into a mould
containing a hot diamond/metal mixture. The bottom surface of the
blank is heated and bonds to the diamond/metal matrix.
Alternatively the diamond/metal matrix can be formed into the

15 grinding section and then bonded either by a shrink fit and/or
with adhesives or solder to a blank.

The grinding cups until recently were conventionally
held in the grinding machine by inserting the stem in a chuck for
detachable mounting of tools. Special tools such as chuck

20 wrenches, nuts and collets were necessary to insert, hold and to

| remove the grinding cup into and out of the chuck.

To eliminate the need for chuck wrenches etc. the use
‘of a shoulder drive on the grinding cups was recently developed.
A diametrically extending recess at the free end of a hollow

25 drive shaft of the grinding machine co-operates with a shoulder
or cam means on the adjacent top surface of the grinding cup. The
stem of the grinding bup is inserted into the hollow drive shaft
and maybe held in place by'one or more O-rings either located in
a groove in the interior wall of the drive shaft or on the stem

30 of the grinding cup. See for example Swedish Patent No. B 460,584
and co-pending U.S. Patent Application S.N. 08/305,176 both
incorporated herein by reference. _

Regardless of whether the grinding cup is retained in a
chuck or a shoulder drive is utilized, the grinding cup is

35 rigidly connected to the grinding machine and vibrations




of the water/air outlet as there is no grinding surface in contact with the
‘button at this point. The grinding cups are conventionally
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Summary of the Invention
15 | o
It is an object of the present invention to provide a
grinding cup that can be guickly and easily attached and removed
from the grinding apparatus. :
It is a further object of the present  invention to

20 - reduce the manufacture costs of grinding cups.

It is a still further object of the present invention

to eliminate the necessity to provide a flushing channel in the
grinding surface of the grinding cups.

It is a still further object of the present invention

25 to provide .a holder device to retain the grinding cups of the
present invention that helps minimize vibrations.

It is a still further object of the present invention
to provide for improved grinding quality, increased accuracy of
7 'button profile and a better finish without grinding traces.

30 Accordingly the present invention provides a grinding
cup having top and bottom surfaces and consisting of a lower
grinding section and an upper body section . The grinding section
is formed from a material capable of grinding the tungsten |
carbide button bits such as a metal and diamond matrix. The

35 peripheral edge in the bottom surface may be beveled to
facilitate the removal of steel from the face of the bit around



Regar dl ess of whether the grinding cup is retained in a chuck or a shoul der
drive is utilized, the grinding cup is rigidly connected to the grinding
machi ne and vibrations — - T
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the base of the button during grinding. A centrally disposed
convex recess is formed in the bottom surface of the lower
grinding section having the desired profile for the button to be
ground. The upper body section has a centrally disposed cavity
formed in the top surface of the grinding cup. This cavity is
shaped and sized to permit the grinding cup to be detachably
connected to the output drive shaft of a grinding machine and
rotated during the grinding operation. One or more passageways
connect the floor of the cavity in the top surface of the
grinding cup with the convex recess in the grinding section to
permit a coolant, preferably water, optionally mixed with cutting
0il, to be providéd to the surface of the button durihg grinding,
through one or more outlets.

Another embodiment of the present invention consists of
a grinding cup having top and bottom surfaces and consisting of a
lower grinding section and an upper body section . A centrally
disposed convex recess is formed in the bottom surface of the

‘lower grinding section having the desired profile for the button

to be ground. The upper body section is adapted for detachable
connection to the output drive shaft of a grinding machine by
having for example either an upright hollow stem projecting from
the top surface or a centrally disposed cavity in the top surface
as described above: Two or more passageways are provided through
the body section ending in outlets on the grinding surface of the
convex recess in the grinding section to permit a coolant,
preferably water, optionally mixed with cutting oil, to be
provided to the surface of the button during grinding. The
outlets are located off the longitudinal axis of the grinding cup
in a manner to avoid dynamic imbalance of the grinding cup. In
addition the outlets are not located in those areas on the
grinding surface subject to the most wear. The passageways are
preferably parallel to the longitudinal axis of the grindiﬁé-éup_
so that as the grinding surface wears the outlets maintain their
location. _
Another embodiment of the present invention consists of

" a holder device for detachable connection of a grinding cup to a
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grinding machine, said grinding machine having a pneumatically,
hydraulically or electrically driven motor which drives an output
shaft. Suitably connected to the output shaft by any
conventional means is a holder device of the present invention.
The holder device may be an integral extension of the output
shaft or a separate attachment. The holder device consists of a
:otatable'drive member. The drive member is provided with a

 coaxial passageway extending the length thereof and through which

coolant fluid may be directed to a grinding cﬁp supported

.thereon. One end of the drive member is sized to fit within a

corresponding sized cavity in the top surface of the grinding
cup. The exterior walf at this end of the drive member is
adapted to be retained in the cavity in the grinding cup. The
other end of the drive member is adapted for connection to the-
drive shaft of the grinding apparatus.

Another embodiment of the present invention consists of
a holder device for detachable connection of the grinding cups to
the output shaft of a motor driven grinding machine. The holder
device comprises a rotatable drive member having one end adapted
to be secured to the output shaft of the grinding machine and an
opposite free end extending outwardly away from the grinding
machine. A co-axial passageway runs the length of the drive
member. The free end of the drive member is adapted to fit within
the centrélly dispoéed cavity on the top surface of the grinding
cup for driveably engaging the grinding cup. The rotatable drive
member consists of an upper drive section adapted for driveable
engagement with the top portion of the cavity in the top surface
of the grinding cup and a lower support section adapted for
insertion into the bottom portion of the cavity in the top
surface of the grinding cup. Retaining means for operative
engagement between said drive member and said cavity for
removably retaining said grinding cup on said drive member are
provided on said support section.

In another embodiment of the present invention the
output drive shaft of the grinding machine is provided with a co-
axial channel extending from its free end. The upper drive

!
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3 generated during the grinding operations are directly transferred

to the grinding machi ne. Excessive vibration can result in: a) Hi gh
noi se | evels during grinding; b) tiring inpacts on the operator's
hands and arns where manual 5 grindi ng apparatus is being used;

c) I nconsi %&%ﬁbi nding quality, |ess accuracy of button PCT/CA96/00078
profile and grinding traces. d) accel erated wear on chuck and
grindi ng machi ne conmponents. In co-pending U S. Patent
Application S.N. 08/305,176 a 10 danpening el enent was inserted in the
channel of the hollow drive shaft adjacent the stemof the grinding cup

to help redugge;o %%}¥ﬁﬂid¥f%e member XHMBKY Hf1ddie deRieat ha® dSco-axial
e

It is an object o resent invention to, provide.a riRdi at
“can be qui cRPYREHY %‘é%“f’{)cgﬂ'“& £ZOReEhe nEPR e seqtion, ?ﬁg %&%‘g‘?dn;ég) B
appar at us. inserted into tihe ichaanélr ihethebjpuhputofdnie phatentMeaR®AT®HN to

20 reduce tge, A MG teAE S gOEn 8 kPThdite GiPSaid channel, preféralsly
still further o_%ept of _the _preSent .inventi

necessi ty tGOPPHIFRI L% I%ﬁ%ﬁb’ecﬁﬁﬂﬁe‘? i‘ﬁ“f‘??é‘ize& %Plg%é?négtsg%#%%m%fi? he
gri ndi ng cumaterial or the like which is inserted into the channel and into
which the spindle is then inserted.
Further features of the invention will be described or
will become apparent in the course of the following detailed

10 description. |
Brief Description of the Drawings

In order that the invention may be more clearly
15 understood, the preferred embodiment thereof will now be
described in detail by way of example, with reference to the
accompanyiﬁg drawings, in which:
Fig. 1 is a side elevation partly in section of a grinding
machine having a single air motor, the rotor of which
20 'is extended to form a drive member for holding a
| grinding cup according to the invention;
Fig. 2 is a bottom plan view of the drive member of Fig. 1.

Fig. 3 is an enlarged perspective view of a grinding cup
according to the invention to be driven by the drive

25 _ member of Fig. 1.

Fig. 4 is a bottom view of the grinding cup of Fig. 3.

Fig. 5 is a cross section of the grinding cup of Fig. 4 along
5-5. |

Fig. 6 is a top view of the grinding cup of Fig. 3.

30 Fig. 7  is an enlarged perspective view of another grinding cup
according to the invention for grinding small button
bits.

Fig. 8 is a bottom plan view of the grinding cup of Fig. 7.
Fig. 9 "is an enlarged side cross section of an alternative
35 ' holder device of the present invention.

Fig. 10 is a bottom plan view of the holder device of Fig. §.



It is a still further object of the present invention 25 to provide a

hol der device to retain the grinding cups of the present invention that ~
hel ps m ntm ze vi brati ons.*= tt—rs—&-stiH—furtter—object—of
the present invention to provide for inproved grinding quality,

I ncreased accuracy of button profile and a better finish w thout grinding
traces. 30 Accordingly the present inventio 'qGﬁ a grinding
cup. havi‘ﬁﬁ"f’?ﬁr’and bottom surfaces and consi sting of ar}’lC(F)}r\f\(/g‘g}lgI6 sgri ndi ng
section and an upper body section . The grinding section is formed from
a material capable of grinding the tungsten carbide button bits such as
a nmetal and dianmond matri x. The 35 péripheral .edge in the bottom surface
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PCT/ CA96/ 00078 holder device of the present invention. 4 t he base of
]Ehe bdt&s;@.ntlﬁﬁﬂib&tg dr ngé ]?Qle\/it?.%{ﬁa b@ll\:ltiydiﬁp@é@@iond_oicQ@:‘éetépﬁeﬁﬁsﬁhéS .
(ored 0 (e, DAL gt Susled e LWOUEEpaupo SdldE 5o T na the
a &ntrally di spdsgliecair tyotor, extended to form an alternative drive
member for holding a grinding cup according to the
_ invention; _
Fig.13 is a cross section of a grinding cup according to the
invention to be driven by the drive member of Fig. 12.
16 Fig. 14 1is a side elevation partly in cross section of an
alternative drive member for holding a grinding cup of
Fig. 13 and" 15. _
Fig. 15 is a cross_seétion of a grinding cup of Fig. 13 with an
 alternative location for the water outlets suitable for
- 15 large diameter grinding'cups.

Detai;éd Description of Preferred Embodiments

_ Referring to Figs. 1-6, a grinding machine 10 is

20 illustrated which includes a motor housing or casing 12 within
which is suitably sﬁpported a rotary motor, the illustrated motor
being a pneumatically driven motor 14 adapted to be supplied with
compresséd air from a suitable source (not shown). The motor can
be hydraulic, electric or the like without departing from the

25 substance of the present invention. The dimensions of the casing
12 are such that the grinding machine may be easily handled
manually. For the latter purpose, the casing is provided with
handles 16 projecting diametrically oppositely outwardly from the
casing. The motor 14 drives an output drive shaft 18. Suitably

30 connected to the output drive shaft 18 by any conventional means
is a holder device 20. 1In the illustrated embodiment in Fig. 1,
the holder device 20 is an integral extemsion of the shaft 18
which constitutes a rotatable elongate drive member 21. The shaft
18 and drive member 21 are provided with a coaxial passageway 22

35 extending the length therecf and through which coolant fluid may
be directed to a grinding cup 30 supported thereon, the grinding

H



5 forned in the top surface of the grinding cup. This cavity is shaped
and sized to permt the grinding cup to be detachably —connected to the

out put drive shaft of a grinding machi ne and rotated during the

gri nding operation. One or nore passageways connect the floor of the
cavity in the top surface of the 10 grinding cup with the convex recess in
the grindi ng w@oedrises t o permt a cool ant, preferably watReOT/CAIpDIOBRAl | vy
m xed with cutting oil, to be provided to the surface of the button
during grinding, t hrough one or nore outlets. Anot her
enbodi nent of the present invention consi gts of 15 a grinding cup having.
top and- botton1surfaces and consi sting of "a | ower grinding section and
an upper-- m%t_;oahowﬁ\ fﬁrﬁig’ﬂ | B-6 andl aégéﬁfb&!)%&ﬁ)adﬁfiasﬁeuawforﬂﬁd |
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as descPi bed 5‘8\7(5 So‘? n%}ee eXreTigE K \é ZP ?i ‘b‘f défttehl’%& i Be’%gf'ﬁe

body secti @1 dmdthg Pndopertion @¢ uheagapnadng°s®W1Q§ﬁ?hﬁ QMDGQESWéﬁhvéx

recess in mlgﬁlsnébHGréfP}'ﬂbﬁd%eﬂe&B‘ thé Beetehlof cavikiyeReoralhytyater,
optionally m ed Wit e s rfagg of th
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axi s of th@ag!hnnédngocuphexagonalaqmssesecblmoimﬂ dseddni3® esbahawseinf the

grindi pg cyn sl ' Sﬁdaddhééoé‘ é&l‘i—é&%ha&ﬁ aéfza@tu&ézﬁ% %;‘n‘% thesgiageas on
t he grinding _su {__ ace {ghb ect t0 the a{ dﬂg%sagegaxs are
pr ef er abl y F2P&I EEF-LBR R R&Iméﬁ?stlﬂﬁ ?ﬁee Qfﬁ : so
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that as t heneglblemdﬂhgtgubé akns ewtEds eaké lpuwi tbEn e it A8 thll;éput thel ocati on.

35 neceéa%yeafeg@@@imtaﬂt;nhaﬁtpafsam dﬂ&i’é‘tﬂe‘ﬂ%e%oﬂﬁhsbx?lﬁélng
hol der deV| ce f%i)edgi'ggdfr% ecuCpOQ:I;%Ctsln%Blg be ;9 }Pec{ o% t?)e dr:we member 21
- 15 and rotated until the end 26 of drive member 21 is pushed into
well 38. When positioned in well 38, the end 26 of drive member
21 will rotate the grinding cup without slipping when in use.
Accordingly the depth of the well 38 and the'height of the
machined exterior wall 25 should be sufficient to drive the
""20° grinding cup without excessive wear. A distance of 4.5mm to 4.8mm
has been found to be sufficient. Retaining means are provided on
thé end portion 24 of drive member 21 to detachably retain the
' grinding cup 30 so that grinding cup 30 will not fly off during
use but can still be easily removed or changed'after use. In the
25 preferred embodiment the retaining means includes one or more
grooves 27 in the exterior wall of the end portion 24 of drive
member 21. O-rings or expansion rings 29 are inserted into the
grooves 27. When the end portion 24 of drive member 21 is
inserted into the grinding cup 30, the O-rings or expansion rings
30 29 engage the side wall 39 of cavity 37 to hold the grlndlng cup
in place.
For greater security, grooves could be formed into side wall 39
and positioned so that the O-rings or expansion ringé 29 are
- engaged by the grooves when the end portion 24 of drive member 21
35 is fully inserted into cavity 37. As will be apparent, it is
desirable that the grooves in the side wall 39 of cavity 37 be

!
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5 gri ndi ng machi ne, sald grindi ng machi ne haV|ng a pneunatlcally
hydraulieal |y or el ectri ecatt | ves—amoutput

shaft. Suitably connected to the output shaft by any conventi onal neans
I s a hol der .device of the present invention. 5 The hol der device nay be an
I ntegral extension of the output shaft or a separal; The
hol der d¥WQP##62bnsists of a rotatabl e drive nenber. rive nenberi
provided with a coaxi al passageway extending the |length thereof and

t hrough whi ch coolant fluid may be directed to a grinding cup supported

10 thereon. One end of the drive nmenher is sized to fit withina
correspondi ng sized cavity in the top surface of the. grinding. -cup. ~-The-

ext eri 8+ight 1y atangars than bhetgwoone \27 whereby she O-Hingid widlhe r et ai ned
in therepyaih ysédtdd@ngithedsREEE Uds tHE grindihebupnds odetdunedt.i IE nenber is
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Anot he resent 1 nveénti on cons haol der devi ce
for deBEERGND %ﬁ&waﬁtovb?% e Reing efpsopsact bQ"F’(Ee%top'G'thnaft of a
moter goi aed ¢hé ndideg waaghsgeos Tdwvity! . Accordingly in the

preferred embodiment at least two O-rings 29 are utilized to
elimipate the pivot action and minimigze wvibration.
To further help eliminate vibration when the
grinding cup is in use, a dampening element may be inserted
10 either in cavity 37 in grinding cup 30 or on the end portion 24
of the drive member 21. In the preferred embodiment the daﬁpening
element consists of a rubber or nylon washer 41 arocund a portion
of the exterior wall 25 of end portion 24 of drive member 21.
This washer 41 abuts against the 1lip 42 of well 38 in the
15 grinding cup 30. The dampening element can be formed of rubber or
 other suitable elastomeric material. A second dampening element
may also be inserted into the bottom of well 38 so that the free
end of the drive shaft compressingly engages the second dampening
element. With the cup so mounted, the vibrations generated in the
20 grinding cup 30 during the grinding operation are substantially
- absorbed by the dampening elements and are thus not transmitted
to the handles 16, reducing the fatigue of the operator of the
machine andzproviding the other advantages described herein
before. In addition the second washer helps prevent coolant from
25 spraying out around the holder device and the grinding cup.

The opening 28 of passageway 22 has a larger diameter
than the passageway so that coolant can be prbvided'to the
grinding cup passageways 40. In addition the end 26 of drive "
member 21 may be provided with a convex profile to facilitate the

30 .delivery of coolant to the passageways 40.

Figs. 1 and 2 illustrate the end portion 24 of the B
drive shaft machined to a hexagonal cross section however any
suitable shape can be used that will drive the grinding cup.
Alternatively the end portion 24 could be threaded to screw into

35 cavity 37.



device conprises a rotatable drive nenber having one end adapted 20 to be

secured to the output shaft of the grinding nmachi ne and_an opposite
free end extending outwardly away fromthe grinding machi ne. A co-axi al
passageway runs the length of the drive menber. The free end of the
drive nenber is adapted to fit wthin the centrally disposed cavity on
the top surfgegedssisne grinding 25 cup for driveably engagipegsdAseears ndi ng
cup. The rotatable drive “menber consists of an upper drive section
adapted for driveable engagenment with the top portion of the cavity in
the top surface - of --the grinding cup ﬁﬂd a | ower support section adapted
for I nsSertion~imto-the-bottomportion of the cavity in the top 30

surface of the gringid¥h,GURq. Belahés&G%: N1 yORE! RLEYE 3-6, BHMGATENENT
b Sarten! NSl -
et ween sald,drjve_ne er an ,Salqyfalfgl or__. .rengva?%g r %alqiggbsald
grindi ng cHPIRATR; TPRIAR SOREIBEF Of & loveR FFiRddngns8q Iéu% dtt tion.
~In anopherupptmmbqﬂyﬂgedtibhe;p:eEnnthérpnﬁﬁdnnedtbupaéinemputhermind#ngt of
the grindl DgetBedi e drt Moyl BECIbA N2 ¥ integ@¥lBY E6MEALd S IKUH o
fromits free end., The ggpe drrve |, . N d bott
PCT/ CAGs/ oPwestantialdy syAiags¥cal grinding cup having top an ottom

surfaces .33 and 34 respectively. The grinding section 31 is
formed from a material capable of grinding the tungsten carbide
button bits. In the preferred embodiment, the grinding section is
formed from a metal and diamond matrix. The peripheral edge 35 in

10 the bottom surface 34 is beveled to facilitate the removal of
steel from the face of the bit around the base of the button
during grinding. A centrally disposed convex recess 36 is formed
in the bottom surface 34 having the desired profile for the
button to be grSund. The body section 32 has a centrally disposed

15 cavity 37 formed in the top surface 33 of the grinding cup. This
cavity 37 is shaped and sized to permit the grinding cup to be
detachably connected to the drive member 21 of the holder device
and rotated during the grinding operation. A well 38 is provided
in the bottom of cavity 37 into which the end 26 of the drive

20 member 21 is to be inserted. The well 38 as noted above has a
cross section adapted in combination with the cross section of
the end 26 of drive member 21 to rotate the grinding cup during
use. One or more passageways 40 connect the floor 43 of well 37
with the recess 36 in the grinding section to permit a coolant,

25 prefetably water, optionally mixed with cutting oil or a
water/air mist, to be provided to the surface of the button
during grinding, through outlets 44. The coolant prevents
excessive heat generation during grinding and flushes the surface

. of the button of material removed during grinding. In prior

30 devices, which only use a single centrally disposed water outlet
often.in combination with a slot in the grinding surface, there
is a tendency for a nipple to form on the button in the area of
the water outlet as there is no grinding surface in contact with
the button at this point. In the preferred embodiment illustrated

35 1in Figs. 3-6 three outlets 44 are shown all located off the
center of recess 36 to prevent nipple formation and yet provide



section of the drive nmenber of the hol der device has a co-axi al spi ndl e
extending fromthe upper drive section and adapted to be I nserted into
t he chanﬁek—rﬁ—%he—eu%ﬁu%4ﬁ+rve—sha+t—~hbans—aﬁe——--r i i
the spindle in said channel, preferably 5 consisting of a sleeve nade of

vul cani zed rubber or elastoneric material or the like which is inserted
into the channel and into which the spindle is then |nsert

Furt her WORM6@#2% of the invention will be described or ecome
apparent in the course of the follow ng detailed 10 descrlptlon. Bri ef
Description of the Draw ngs In order that the invention may

be nore clearly 15 understood t he éieferred enbodiﬁﬁﬁf”fhéféOf'm#II now be
described jn detai y \Wwa Xa th reference. to.t
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Fig. ®0 thdt as tde gremmgtmiqudwengscnpeoéuﬁg:s 34 3@emalingin7 - is an

enl argreg NSVt BnY! B Bl PHUiYewdysNdr8Yik¢Pined, the outlets
10 will migrate closer to the center of the grinding'éurface as the
grinding surface wears. Fewer or more outlets can be provided
preferably located off center to prevent nipple formation.
In order to detachébly retain the drive member 21
within the cavity 37 retaining means are provided. In the
15 preferred embodiment, as best illustrated in Fig. 1, the
retaining means comprises one or more annular grooves 27 formed
in the exterior wall 25 of the end portion 24 of drive member 21
-in which an O-ring or expansion ring 29 is snugly received. The
cup 30 is adapted to be mounted on drive member 21 by inserting
20 the end portion 24 of drive member 21 into the c¢avity 37. The
length of the end portion 24 and the depth of the cavity 37 are
such that when the cup 30 is fully mounted on the holding device,
the O-ring 29 received within the groove 27 is engaged by the
side wall 39 of the cavity 37 as described above. The use of the
25 O-ring 29 to secure the cup 30 on the holder device permits easy
mounting and removal of the grinding cup 30 from the holding
device 20.
The grinding cups of the present invention can be
manufactured in general by the same process conventionally used
30 to make grinding cups: by first forming a blank for the body
section by machining, casting, forging, powder metallurgy etc.
The blank complete with the cavity 37 in the upper surface and
well 38 is then pressed into a mould containing a hot
diamond/metal mixture. The bottom surface of the blank is heated
35 and bonds to the diamond/metal matrix. Several means of heating
and bonding the diamond/metal matrix to the blank are known.



accordlng to the |nvent|on for grinding small button ' bits.

Fig. 8 is a bottom plan view of the grinding cup of Fig. 7 Fig. 9
is an enlarged side cross section of an alternative 35 ) hol der
devi ce of the present invention. Fig. 10 is a bottom plan view of the
hol der device of Fig. 9. WO 96/ 23627

PCT/ CA96/ 000 ¢y osr23627 7 POTVCA96/80078 | S
an enl arged side cross section of an alternatlve hol der
device of the present invention. - Fig. 12 is a side elevation partly
In section of the end of the : out put drive shaft of a grinding
machi ne having a 5 - . single- a192ﬁﬁt0r extended to form an

alternatiVilgéfxgtlvelxlthe dlamoHEVHEEai(%?éyiﬁnég$ BedEbPHEA: L ording

to th g IS _a Cross, sectLon of a
grinding cOpiadéey FerFias @md then bonded eitharehy 8nshaipk H1F\RRAURF t he
drive rrenbwitnfa&gsnﬂéé ok0soffigr €4 a brark Sixiterhardiedp phetbYark carmss

iﬁgt Im(‘)n of b8 formed in two se%EESLQ?‘SHEeé”M elel%fﬁi% %8"1:15181;9' REaf &H ndi ng
press, induction welding or the like. This may be particularly
appropriate when the cavity in the grinding cup has a varied '
'profile.-An alternative method of manufacture is to manufacture a
blank and bonding by electroplating or the like one or more
_ layers of diamonds on the grinding surface. Figs. 7
10 and 8 illustrate a grinding cup 70 according to the present
invention for grinding small button bits, having a top-body
section 72 and a'éﬁaller diameter bottom grinding section 71. Onm
smaller bits the buttons may be closer together and accordingly
in addition to reducing the diameter of the recess 76 in the
15 grinding section 71 to match the profile of the button to be
' ground the diameter of the grinding section 71 also has to be
reduced to fit between adjacent buttons. However it is desirable
to maintain a constant size for the body section 72 for two
reasons: (1) the diameter of the body section must be large
20 enough to accommodate the drive member of the holder device and.

' (2) the cavity 77 in the top surface 73 of the grinding cup
should be as large as possible so that the drive member gets a
good grip on the grinding cup. The pottom surface 74 of the

_ grinding sectibn 71 has a beveled edge 75 to facilitate removal

25 of the steel around the base of the'button.

In Figs. 9 and 10 an alternative form of holder device

is illustrated for use with a grinding machine which incorporates
a diametrically extending recess at the free end of a hollow
drive shaft that co-operates with a shoulder or cam means on the

30 adjacent'top'surface of the grinding cup as described in either
Swedish Patent No. B 460, 584 or co-pending U.S. Patent
Appl;cat;on S.N. 08/305,176. By utilizing a holder device 80 as
illustrated in Figs. 9 and 10 the grinding cups of the present
invention can be used without the necessity of replacing the

35 rotor on the grinding machine. The holder device 80 comprises a
rotatable drive member B1 having a coaxial passageway B2 along



Fig. 13 and 15. Fig. 15 Is a cross section of a grinding cup of Fig.
13 with an alternative Iocatiop fer t he wat er outlets.

sui t abl e—+ef 15~ - .
Descri ption of Preferred Enbodi ment s Referring to Figs.
1-6, a grinding machine 10 is 20 illustrated which includes a notor housing

or casing 12 within which is suitably supported a rotary notor, the

i || ust r WVOQ6RASEDr bei ng a pneumatical ly driven nDtéFnﬁﬁéﬁﬂﬁﬁfed to be

- supplied with conpressed air froma suitable source (not shown). The

not or can be hydraulic, electric or the like wthout departing fromthe

25 substance of the present--inventi-d8.- The di nensions of the casing 12

are suych that the gr|nd|gg machi ne_ may he easily handled .ranual l'y. For
S
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grinding cup: hexagonal, oval, circular with flattened oppos;te
sides or threaded. A dampening element consisting of an elastic
10 washer 89 is placed around the dr;ve member in the machined end
84 and abuts against shoulder 87. The opening 88 of passageway 82
is expanded to permit'bdolant to reach the passageways 40 in the
grinding cup. A hollow vertical upright stem 83 is centrally
located on the top surface of the drive member 81. Cam means or
15 shoulder 91 is provided at the base of the stem 83 and is sized
to engage with the diametrically extending recess at the free end
of a hollow drive shaft of the grinding machine. The hollow stem
is inserted into the hollow drive shaft of the grinding machine
and maybe held in place by one or more o-ringe 60 either located
20 in one or more grooves 61 on the stem of the grinding cup. The O-
ring 60 when the stem 83 is inserted into the hollow drive shaft
of the grindlng machine engages in a groove or slot in the
interior wall of the drive shaft and cam or shoulder 91 fits in
the diametrically extendlng recess at the free end of a hollow
25 drive shaft of the grinding machine. The drive member 81 is
equipped with means for retaining the grinding cup. A peripherhl
groove 92 is provided in the machined wall B85 at end portion 84.
An O-ring 90 or expansion clip or spring means is inserted into
groove 92. When:the drive member 81 is inserted into the cavity
30 37 of the grinding cup the O-ring 90 engages the side wall 39 of
the cavity 37. Alternatively where the stem 83 of the holder
device 80 is to be inserted into a chuck on the end of the drive
shaft, the O-ring 60 and shoulder 91 may be eliminatedl.
- In Fig. 11 another alternative form of holder device is
35 illustrated for use with a grinding machine which incorporates a
- threaded end on the drive shaft to which a chuck is normally
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8 cup being shown in Figs, 3-6 and_described in_detail -below. An

end portion 24 of the elongate drive nenber 21, extending from its free
end 26, is adapted to fit wthin a correspondi ng sized cavity 37 in the
top surface 33 of the grinding cup 30. As shown 5 in Figs. 1 and 2 the
exterior walwo3é23#7 el ongate drive menber © 21 in the endPGIéEAIOROT8, i s
adapted to-driveably engage within well 38 centrally disposed in the
bottom of cavity 37...1n the preferred enbodi nent the exterior wall 25
of drive nmenber 21 is ~ machined to a {igxagonal cross section and well 38
as shown in 10 Fi-gs 4 and 6 has a correspondlng st zed--+wel-ve—peoi-nt--.ci-rcul ar

Cr 0SS SeCld dhectlids 8pShNnR] Miies driadingecapd 8P mm:m a hoigeper 21

to b d af f
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machi ned eitiserliepgtival Pngse olﬁﬁj afe thef ﬂrévenwe%e’ar%%/eﬂ%% & %dl ng

cup W t hous taGeehieV aveey - 37A ¢l aiwctspofsuﬁfsam bD 'Q:éirg‘nlndlnlgasubeerﬁ f ound

Lo, b8 ot e Sl . ShUACEOF A, s, RUULELL88 mbod Heard Y ko 2¢ o
grindi ng Cquiyi thwenmgmbey byt b xg“mqqglned to a square cross sectlon to

10 £it within a sgquare cavity in the grinding cup. A dampening .
element consisting of an elastic washer 109 is placed around the
drive member in the machined end and abuts against shoulder 107.
The openlng 108 of passageway 102 is expanded to permit coolant
to reach the passageways 40 in the grinding cup. A threaded hole

15 103 is centrally located on the top surface of the drive member
101 and is coaxial with passageway 102. The holder device can be
screwed on to the threaded end of a hollow drive shaft of the
grinding machine. The drive member 101 is equipped with means for
retaining the grinding cup as in Fig. 9. A peripheral groove 112

20 is provided in the machined wall 105. An O-ring 110 or expansxon
clip or spring means is inserted into groove 112 When the end
portion 106 is inserted into the cavity 37 of the grinding cup
the O-ring 110 engages with the side wall 39 of cavity 37.

. Figs. 12 and 13 illustrate an alternative

25 configuration for the holder device and grinding cup of the
present invention. Suitably connected to the output drive shaft
18 of a grinding machine'by any conventional means is a holder
device 120. In the illustrated embodiment in Fig. 12, the holder
device 120 is an ihtegrallextension-of the shaft 18 which

30 constitutes a rotatable eiongate drive member 121. The shaft 18
and drive member 121 are provided with a coaxlal passageway 122
extending the length thereof and through ‘which coolant fluid may
be directed to a grinding cup 130 supported thereon, the grinding
cup being shown in Fig. 13 and described in detail below. An end

35 portion 124 of the elongate drive member 121, extending from its
free end 126, is adapted to fit within a corresponding sized



use but can still be easily renoved or changed after use. In the 25

preferred enbodi nent the retalnlng nmeans |ncludes one or nore gr ooves
27 in the—exterior -wa et drive —TreTTher 21
O rings or expansion rings 29 are inserted into the grooves 27. \Wen
the end portion 24 of drive nenber 21 is inserted into the grinding cup
30, the O rings or expansion rings 30 29 engage the SI of cavity
37 to hoV8 27grinding cup in place. For greatéﬁ%ﬁéﬂﬁ%& grooves
could be forned into side wall 39 and positioned so that the C}rings or
expansion rings 29 are engaged by the grooves when the end portion 24
of drive.nenber-21--35-is--ful-ly insert®ed into cavity 37. As wll be
apparent, it _is desirabl e that the grooves in the side wall 39 of

CaVItyC eptyally disposed cavityd3Jsipsgde top surface 133 of the
PCT/ CAfi dih& cup 130. As shown in Fig. 12, the end portdon 124stghtIy

| argerg %&?&Sééﬁwwomgnﬂgr%fm pacg?gékn%%% V&Aémn 1rz%rraha geated on

the shaft a rinding cup is _de one Oring 29 is
used tHHYF BRPPIET,Seehih A2 % oThenspper 3F+ﬁﬂ|?ﬁfﬁiﬂ§ e pP@oFdéBBﬁ? t he
poisnt 6 drivemblybehgege withing the top portion 138 of cavity 137. In

the preferred embodiment the upper drive section 125 of drive
- member 121 is machined to a hexagonal cross section and the top
portion 138 of cavity 137 in grinding cup 130 has a corresponding
sized twelve point circular cross section. This design permits
10 the uppér”dfivé'sgétioﬁ'125 of drive member 121 to be inserted
easily within the top portion 138 of cavity 137 without the
necessity of specific alignment of the drive member and grinding
cup. The grinding cup can simply be pushed on the drive member
121 and rotated until the upper drive section 125 is pushed into
15 the top portion 138 of cavity 137. When thus positioned, the
upper drive section 125 will rotate the grinding cup without
slipping when in use. Accordingly the depth of the top portion
138 of cavity 137 and the height of the machined exterior wall of
upper drive section 125 should be sufficient to drive the
- 20 grinding -cup without excessive wear. A distance of 4.5mm to 4.8mm
has been found to be sufficient. '
To provide better support for the grinding cup and
‘minimize vibration generated axial side load on the grinding cup,
- the lower support section 127 of drive member 121 is adapted to
25 fit snugly within the bottom portion 139 of cavity 137 in
grinding cup 130. In the preferred embodiment both the lower
support section 127 and the bottom portion 139 of cavity 137 have
a circular cross section slightly smaller in diameter than the
drive section 125. Retaining means are provided on the lower
30 support section 127 of drive member 121 to detachably retain the
grinding cup 130 so that grinding cup 130 will not fly off during
use but can still be easily removed or changed after use. In the
preferred embodiment the retaining means includes one or more
grooves 140 in the exterior wall of the lower support section 127
35 of drive member 121. O-rings or expansion rings 141 are inserted
into the grooves 140. When the lower support section 127 of drive



5 29 and the side wall 39 of cavity 37. Accordingly in the preferred

enbodi nent_at least two Orings 29 are utilized to ___elimnpate the pivot
action and minimze vibration. To further help elimnate

Vi bration when the grinding cup is in use, a danpening elenment may be
inserted 10 either in cavity 37 in grinding cup 30 or on the end portion

24 of theyglsdsgemenber 21. In the preferred enbodi nent (PCF/GKEPIAE ng

el enent consists of a rubber or nylon washer 41 around a portion of the
exterior wall 25 of end portion 24 of drive nenber 21. Thi s washer 41

abuts against the lip 42 of well 38 int 15 grinding cup 30. The -
danpeni ng el enent can be fornmed of rubber - - other suitable el astoneriec-—--—
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37. the side wall 142 of cavity 137. Accordingly in the preferred
15 embodiment at least two O-rings 140 are utilized to eliminate the
pivot actlon and minimize vibration.
To further help eliminate vibration when the
grinding cup is in use, a dampening element may be inserted
either in cavity 137 in grinding cup 130 or on the end portion
20 124 of the drive member 121. In the preferred embodiment the
.dampening element consists of a rubber or nylon washer 143 around
the top of the upper drive section 125 of end portion 124 of
drive member 121. This washer 143 abuts against the lip 144 of
the top.portidn 138 of cavity 137 in the grinding cup 130. The
25 dampening element can be formed of rubber or other suitable
elastomeric material. A second dampening element may also be
inserted into the bottom portion 139 of cavity 137 so that the
free end 126 of the drive member 121 compressingly engages the
second dampening element. With the cup so mounted, the vibrations
30 . generated in the grinding cup 130 during the grinding operation
are substantially absorbed by the dampening elements and are thus
not transmitted to the handles 16, reducing the fatlgue of the '
operator of the machine and providing the other advantages
described herein before. In addition the second washer helps
35 prevent coolant from spraying out around the holder device and
the grinding cup.
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10 . Referring now nore particularly to Figs. 3-6, the

body section 32. In the preferred enbodi nent the grinding section 31
and body section 32 are integrally connected to forma 5 substantially
cylindrical grinding cup having top and bottom surf d 34
respect i WO9/2362he grinding section 31 is  formed fr %ECIZ materi al capabl e
of grinding the tungsten carbide button bits. In the preferred

..enbodi nent, the grinding section is formed froma nmetal and di anond
—mat.ri x. The peri pheral edge 35 in 1017the bottom surface 34 is beveled to
facilitate the renoval of steel fromthe face of the bit around the

" base of the buttThe opendagi hS ff RASERICHYALR NS & LARISTd WLHMEERTT ecess
36 is tpanethe paddadenad bﬁbtﬁﬁﬁﬁL&dcﬂ@nt?:éahabengrbhjadab$d adheprofile for
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_ portion 174 of the drive member 121 machined to a hexagonal cross
section however any suitable shape can be used that will drive
the grinding cup. Alternatively the drive section 125 could be
10 threaded to screw into cavity 137.
| Referring now more particularly to Fig. 13, the
grinding cup 130 consists of a lower grinding section 131 and an
upper body section 132. In the preferred embodiment the grinding
section 131 and body'séction 132 are integrally connected to form
15 a substantially cylindrical grinding cup having top and bottom
surfaces 133 and 134 respectively. The grinding section 131 is
formed from a material capable of grinding the tungsten carbide
button bits. In the preferred embodiment, the grinding section is
_ formed from a metal and diamond matrix. The peripheral edge 135
20 in the bottom surface 134 is beveled to facilitate the removal of
steel from the face of the bit around the base of the button
during grinding. A centrally disposed convex recess 136 is formed
in the bottom surface 134 having the desired profile for the
button to be ground. The body section 132 has a centrally
25 disposed cavity 137 formed in the top surface 133 of the grinding
cup:. This cavity 137 is shaped and sized to permit the grinding
cup to be detachably connected to the drive member 121 of the
holder device and rotated during the grinding operation. The
cavity 137 as noted above has a cross section adapted in
30 combination with the cross section of the end portion 124 of
drive member 121 to rotate the grinding cup during use. One or
more passageways 144 connect cavity 137 with the recess 136 in
the grinding section to permit a coolant, preferably water,
optionally mixed with cutting oil or a water/air mist, to be
35 provided to the surface of the button during grinding, through
outlets 146, The coolant prevents excessive heat generation



20 nenber 21 is to be inserted. The well 38 as noted above has a Cross

section adapted in conbination with the cross section of _the end 26 of
drive menber 21 to rotate the grinding cup during use. One or nore
passageways 40 connect the floor 43 of well 37 with the recess 36 in
the grinding section to permt a coolant, 25 preferably water, optionally
m xed with Cyddengeqi!| or a water/air mst, to be provi geghda9sbddss
surface of the button during grinding, through outlets 44. The cool ant
prevents excessive heat generation during grinding and flushes the’
surface of the-button of material regpved during grinding. In prior 30
devi ces, which only use a single central 'y di sposed water outlet -often.
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PCT/ CA96/ 0 '

no grinding surface in contact with the button at this point. In
the preferred embodiment illustrated in Figs. 13 two outlets 146
are shown both located off the center of recess 136 to prevent
nipple formation and yet provide efficient coolant dispersal. The

10 outlets are strategically located to aveid a dynamic imbalance by

having more mass on one side of the grinding cup from another. In
‘addition the qutléﬁé are preferably located outside the areas on
the grind;ng surface that are exposed to the most wear in order
to maximize the period of time the grinding cup can be used. As
15 noted previously, the passageways 144 are preferably parallel to
the longitudinal axis of the grinding cup to maintain the
position of outlets 146?@5 the grinding surface on recess 136 is
worn. Fewer or more outlets can be provided preferably located
off center to prevent nipple formation. In larger diameter |
- 20 grinding cups it may be necessary to have outlets 146 located at
a point wider than the diameter of the bottom portion 139 of
cavity 137. In this situation as illustrated in Fig. 15 it may be'
necessary to provide a peripheral recess 150 in the bottom of
side wall 142 of cavity 137 so that the coolant can be provided
25 to the passageways 146. In this arrangement the passageways 146
are straight up and down and outlets 147 will remain on the same
spot of the grinding surface as the grinding cup becomes worn.
_ Fig. 14 illustrates another embodiment of the
holder device according to the present invention for use with the
30 grinding cup of Fig. 13. The output drive shaft 18 has a co-axial
channel 222 extending from its free end 226 and donnecting to
passageway 122. A holder device 220 consists of a spindle 221
sized to fit within channel 222, an upper drive section 225 and a
lower support section 227. A sleeve 228 is inserted into channel
35 222. The spindle 221 is then pushed into the channel 222. The
sleeve 228 is formed of vulcanized rubber, elastomeric material



efficient coolant- dispersal. The outlets are strategically | ocated to
avoid a dynam c i nbal ance by haV|ng nore nmass on one side of the

grimdimg Tup from anot arepreferabty
| ocat ed outside the areas on the grinding surface 5 that are exposed to

the nost wear in order to nmaximze the period of time the grinding cup

can be us passageways 40 are preferably paral
Iongltudﬁﬂgwmg ’s of the grinding cup so that as thékg*lnﬁrhg?surface

wears the outlets 44 remain in the sane location. If the passageways
are inclined, the outlets 10 wll mgrate closer to the center of the
grinding surface as the grindi ngt8urface wears. Fewer nore outlets

can be pravi p er abl Ioc ed of f center to preve t ni, . _
f or nat‘?’gnﬁ‘e- ke and’he E'P TREL2PNABE YT a‘?'ﬁ t&‘r?e g‘gﬁerrber 21
wi t hi nof hehe agriitndidy meca;mngl'mmmsprenddmdnesa o r&e pﬂe\ever ed
oD | e T e o e~ e eh gy val | 25
of T hesRARATR Lo 8o 3n e ted it afeevar 228 IF is, o Larende, £6,
exFansremovead duo tios benagbgrmagumity eaneiosion. HowedEr iif a:dhaptde‘d\'po be

m)unt eﬁeé’!ﬁdi{ 208 E%EBﬁEs 2ot dSY liisN@tRBrwife Sauh R ttioo'i-e%v@f tdei ve
into the of the endogg hon 24 and the

37. Th t
Hener adTaqn deyile, 834’ Bod tne Gitpur shSRR, cf4, £ 1kry By mount ed
on- t herémgwidhg They upper drivmese@t:iiomgzzs ieceda@tbd/\mmmmbgyoove 27 is

- engageeh%a@é RAthin thder¥d!poRA e 103l ea&wt;ﬂlﬁﬁ &E@&ﬁhﬁﬁﬁ@é@pe The
25, O-ring

u of 9 1o secure, the cu on t dévice pernits
0B, 1130} A g LN LE o APRSE SVE: PRRFLR dURFLRF 8RR eShol di hg

devi ceheagonal cross sectidm. ¥ icocHaxjalupsseigevwey 228sextendsent i on can be
manuf g C a S to make
o s “t“g Weh P KO RBLECPE0 G AR LR H BloTne

nachi &‘ﬁé’t ﬁg?lFﬁFB?‘?lg” ﬁg\&j&nﬁ‘ﬂﬁam chRy Bk, Tower PHEPBF &nk corrpl ete

With teémcttimn 2p73Rasnattechpert diwf fceeaend 230 a detachable end

15 part 231 which is threaded lnto the free end 230. An internal hex

socket 232 permits end part 231 to be t;ghtened into the free end
230 of the lower support section 227. Retaining means are
provided on the lower support section 227 to detachably retain
the grinding cup 130 so that grinding cup 130 will not fly off

20 - during use but can still be easily removed or changed after use.
In the preferred embodiment the retaining means includes one or
more grooves 240 in the exterior wall of the lower support
section .227. O-rings or expansion rings 241 are inserted into the
grooves 240. When the lower support section 227 is inserted into

25 the grinding cup 130, the O-rings or expansion rings 241 engage
the side wall 142 of the bottom portion 139 of cavity 137 to hold
the grinding cup in place. Immediately below the threads 233 on
end part 231 the end part is adapted by lip 234 so that when
attached to the lower éupport section 237 a peripheral groove is

30 formed similar to groove 240 to hold an O-ring. In hand held |
machines it is the end of the drive member that is most likely to
get damaged. By making the end part 231 detachable it eliminates
‘the need to replace the entire output shaft if the end is
damaged. The hex socket 232 in end part 231 communicates with

35 passageway 229 to permit cooclant to be provided to the grinding
cup. Alternatively to provide for larger diameter grinding cups

{



well 38 is then pressed into a nould containing a hot di anond/ net al

m xture. The bottom surface of the blank is heated 35 and bonds to the

di anond/ netal matrix. Several neans of heating and bondi ng the

di-amond/ netal matrix to the blank are known. WD 96/ 23627
PCT/ CA96/ 00078 Al ternatively the dianond/ nmetal matrix can be fornmed
into the vo6 bi3kP0 section and then bonded either by a shrdmkageioborand/ or
wi t h adhesives or solder to a blank. Alternatively the blank can be
formed in two sections joined by friction welding, heat and 5 press,

i nduction welding or the like. This may 28 particularly appropriate
‘when 't he caV|ty in the grinding cup has vari ed profile. An

al ternativg fatl s £ t@uflgct HhE §r1'3 ozﬁar}}g,@geurpgoelded b_{_gﬁlk]_é\f&ﬂ)ndl ng

by electro one npr e r nds on
gri ndi ng SEFFE rge ports 235 Epgt qu@fF %ﬂﬁ}ﬁ?t|¥P gfrgfgvé il H%l%ﬁf%ﬁﬁo 70
accor di ng 150t e yhesprinding cupen‘l‘hmrrécmsagrh&@dmgmshal toblanbrthibe,

having a taeb]POded to Y paBsdg ﬂ&'fl%almﬂﬁfh Q'o%”@h%&e?oaiﬂsﬁéﬂéf ndi ng

71 |1 b h
ccor ditgi §ERAiRg, SRR MR EBS LA TREIMABEC FOh RS TLURE o]

t he - cavity 127. The end part 231 can be formed of metal or
| alternatively a plastic material of sufficient hardness to
- withstand the rigors involved in grinding but will also act as a
. vibration dampening element and/or washer to prevent coolant from
10 spraying out around the holder device. '

" Additions and modifications to the device as
described above can be made. For example, it will be apparent
that rather than the holder device 20 being an integral extension
of output drive shaft 18, the holder device could consist of a

15 separate component adapted to be connected to the end of the
output drive shaft 18 by co-operating threads, chuck etc. In
addition two or more O-rings could be mounted on the drive member
21 to engage in cooperative recesses formed in the side wall of
the cavity 37 in the grinding cup to more securely and more

20 ' stably connect the grinding cup to the grinding machine. Rather
than utilizing an O-ring or expansion ring, the retaining means
could consist of one or more steel beads spring biased in a
slot(sf in the wall 25 of drive member 21 aﬁd-adapted to engage

_ with a slot in the side wall 39 of cavity 37 in the grinding cup.

+ 25 ~ In place of the elastic washer 41 or dampening element or in
supplement thereto a coil spring could be utilized. The shaft
opening 22 also can permit coolant air to be passed to the
grinding surface of recess 36 to extract heat therefrom. The
holder device of the present invention can be used with the hand

30 held grinding machine illustrated in Fig. 1 or with semi
automatic grinding apparatus where the grinding head is carried
on a robot arm or similar device. In addition the concept of
using a sleeve to reduce vibration as shown in Fig. 14 can be
incorporated into the de51gn of the holder devices shown in the

35 other Figs.



15 grinding section 71 to match the profile of the button to be ground

the diameter of the grinding section 71 also has to be reduced to fit
b'éTVEE'n_an]' acent but - “tomaTTTtaTTTa

constant size for the body section 72 for tmo reasons: (1) the dianeter

of the body section nust be large 20 . enough to acconmodate the drive

menber of the hol der device and (2) the cavity 77 i surface 73

of the gWPr?&?"ffa cup shoul d be as | arge as possible @I{J%GW% drive
menber gets a | good grip on the grinding cup. The bottom surface 74 of

t he grinding section 71 has a beveled edge 75 to facilitate renoval 25

of the steel around the base of theZ2button. In Figs: 9 and 16—

“an alternative _for.m of _hol der il lustr ted h a
gri ndi ng nachi 5{5 \?vﬁlgcﬁIEHEB’F "tﬁdgta@g descﬁ‘é?ﬁn‘%t?’f%@ §§§W%r ecess at

t he fefctlndinyentionl rod certa:ﬁm rossibie mhdtfw@m%tté@rﬁtph &tshoul der
Or CaghSPE e Appasedt tédtl%?ﬁ'toft BEdiﬂhfr?CEinlti'&? tid RPNEhaUPLAS

_descrlbed i.,n_ei i.sh Patent 60,584 or cQ ding U S .
Pat ent®V t’ﬁ?pl""‘f&‘f‘f‘ﬁfgsﬁf rsﬂ‘\?di'r%é Ng§°ﬁt+?|¥ﬁfd‘9§’ﬁ$8| dgggdew ce 80 as
i 19 usdetadsld in Figs. 9 and 10 the grinding cups of the present -

invention can he w3ed Wet eélmeaeeﬁaﬁl tNe Odbdwd | dEcrdpthen35 rotor on

| the g#'@%%g\ﬁ%a%@gnﬁas Fﬁ?e‘ga@g deV| 80 cogg)]g_lexampq_e OnlyOt aﬁabl e drive
variations on the invention w:.ll be obvious to those
knowledgeable in the field, and such obvious variations are

10 within the scope of the invention as described and claimed,
whether or not expressly described.
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mﬂm“HH l”lub"e end 85*“]]3' mm mber is adapted to fit
e Lcawl on the t m e grl ndi ng cu 1nr;, =

pr esent invention. In the ill u t he wal | 5’3' > SHEETFAg a7l
menber 21 is machined to a square cross sectlon to fit 5 V\nthl"'ﬁpéAE%Qlare
cavity in thav@eémssirng cup. However as noted:in - connect irOT/GAS600078 0. 1
ot her ‘cross sections are possible that wi |l provide the necessary
rotation w thout slipping of the grinding cup: hexagonal, oval,
circular_with flattened opposite sidgg or threaded. A darrpenl ng el ement
consisting of an elastic 10 washer 89 i's placed around the drive nenber in
‘t'he “nmachi-nEGR IMS8) - 84 and abuts. agai nst shoul der 87. The openi ng 88 of
passageway 82 is expanded to pernmit coolant to reach the passageways 40
in the grinding cup. A hollow vertical upright stem83 is centrally

| ocated ontthe & & %‘chéuaff?%@%%@%&rﬁepnﬂu%rﬁm tpid drive
shoul der 91 is ghadfti d€daayrihdiinaadiindEost giilding bittdizeth drilllo

engagesw th the;dig ag?t Ehg@&y & gldrJL %e‘srﬁga% {,]Tqﬁ%vf{cﬁg S portod 2

hol I ow drive shaft o € _gri nding, I ne & Mhserted
into the hol | ofYFERFEESABR COREIatcng |°rfd|ané°1'fﬁ€hgﬁbndlng &FRFtFPandeld i n

pl ace by one omupperebbdyi sest fh de—lw:rlalloezatﬁdsaﬂd i iEh o s SEViRNILBOV ES

61 on the stem t Th he stem83 is
inserted into tf%%"hgﬁﬁngP |C\E/]%'élaﬁ Wen’; 8t cfﬂ'ér f‘g%a&s\(,;m’r%? i“f& *8Rgages in
a groove or sl Prmedt 4 the bofitam gurface of the gwimbmm@chm bamiog

shoul der 91 fi tehei nesireamraﬂretfrdrc&hﬂeybe&eﬂdwgaé @t thiee free end

of a holl ow 25 by f chi e drive. rrerrber 8l is
equi pped with r'}'emg ?Q@ ‘%a%\é}ctf\t}?'t E g?‘ﬂé ‘E" yiy épnpll?gP’ 9 & groove
92 is provided cieﬁtFﬂéera‘éﬁl?RﬁquVM Serand p@rth%rtctm surfacgnod@- thag 90
or expanS| on clgrpndingpehpg sEIANTavityN88apEd 4fd Gized to permit the
| output drive shaft of said grinding machine to driveably
15 - engage within the cavity and retaining means for detachably
connecting the grinding cup to the output drive shaft of the
grinding machine.

2. A grinding cup according to claim 1 wherein an end portion
20- - - .. .of the output drive shaft of the grinding machine has a
hexagonal cross section and a twelve point circular well is
centrally disposed in the bottom of the cavity in said body
séction, said well and said end portion of the output drive
shaft sized to permit the drive shaft to fit w1th1n said
25 well to driveably engage the grinding cup.

3. A grinding cup according to claim 2 where the grinding
section is formed from a material capable of grinding
: tungsten carbide button bits.
30

4. A grinding cup according to claim 3 where the grindin§
section is formed from a steel and diamond matrix.
5. A grinding cup according to claim 4 wherein the grinding
35 section and body section are integrally connected to form a

substantially cylindrical grinding cup.

!



groove 92. \When the drive menber 81 is inserted into the cavity 30 37 of
: he Oring 90 engages the side wall 39 of the cavity
SB,"'. mﬂmf mﬂmwhere The stem 0 3T device 80 1S 10 be

inSerted i Mosa thuck on the end of the drive shaft, the O-ring 60 and
shoul der 91 may be el i m nat ed. lr\éijm 11 another alternative

f orm of evice is 35 illust qﬂ.@d%m’:u@é ¢ a [ Ebislaghzgachi ne

whi ch |R€§%ﬁ%$£?es a t hreaded gnd ongthe dfi ve saﬁ%ﬁﬂo mhlgﬁaa chuck

is normal ly L RCTCA96H000T: WD 96/ 23627

14 connected for holding the grégding cup. By utilizing a“hol der B
device 100 as illustrated in Fig. 11°the grinding cupg“ﬁf”fﬁé““”“”bféééﬁt"”'

i nventg on de c ot-or - on
 he grél ot %g@nfé.g:dlﬂﬁg % % cﬁe f}x‘?; RGCeIakihYs Osfrhéfé)ir?‘cﬂﬂw eriphBfal

EVICE CO I’ISESfaaCIII’O atable drive

menber . 101 §8A A8 LhecBREtam PR eledrP ktate &Pk one end
106 of the mbmiowalnefibetees Enhmmhhé Eacﬁlbf the vbithiarcunet chei but8@non the
top surfaceygf ghl ng cup of the present invention. In the
|IIustrate§i #ﬁghgﬁe%t he wal | 105 of drive nenber 101 is machined to
a S$quare cross section to

7. A grinding cup accordxng to claim 6 wherein said retaining

means includes one or more O-rings retained in grooves on
the end portion of said drivé member and adapted to engage
' the side wall of the cavity in said top surface of the
10 grinding cup. '

8. A grinding cup atdﬁrding to claim 7 wherein there are at
least two O-rings retained in parallel annular grooves on
eaid drive member.

15

9. A gtinding cup according to claim 8 wherein two or more
passageways connect the floor of the cavity in the top
surface of the grinding cup with the recess in the grinding
section to permit a coolant to be provided to the surface of

20 the button during grinding through one or more outlets. -

10. A grinding cup according to claim 9 wherein the outlets for
said passageways are located to avoid dynamic imbalance of
the grinding cup.

25

11. A griﬁding cup for detachable connection to the output drive
shaft of a grinding machine for grinding buttons on drill
bits, said grinding cup having top and bottom surfaces and
consisting of a lower grinding section and an upper body

30 section with a centrally disposed recess formed in the
bottom surface of the lower grinding section having the
desired profile for the button to be ground; and retaining
means for detachably connecting the grinding cup to the
drive shaft of the grinding machine, the improvement

35  comprising providing two or more passageways through said’
grinding section and said body section to permit coolant to

! This Sheet Has Been Rerlaced




cavity in the grinding cup. A danpening elenent
conS| Imrlﬂ'ﬂ“ﬁ“ﬂgyjﬂrc washer 109 is placed around the TRETocEN
in the hachi nedren abut's agai nst shoul der 107. The éﬁ§h¥ g(%
passageway 102 is expanded to permt coolant - . to reach the pa ée'

40 in the grinding cup. A threaded hole 15 103 is centrally Tocated on the
top surface Qfobdies i ve nenber 101 and i s -coaxial wth praassgesnay 102.
The hol der device can be screwed on to the threaded end of a holl ow
drive shaft of the grindi ng machi ne. The drive nenber 101 is equi pped
wi th means for retaining the grinding%gup as in Fig. 9. A peripheral
groove 112 20 is provided-in—thenmachi-ned wall 105. An Oring 110 or

expansion - C'HeOgQE:viaéa“Qo f@?élssa!ﬁl irfgeesbedn i £4 Kue shkacdher the
end ~portion 1 I, S |nse£ into the cavity 37 of the grinding cup

the Oring 110 éﬁﬁﬁ&éggmf?ﬁ %W% side wall 39 of cavity 37.
Figs. 12 and 13 illustrate an alternative 25 configuration for the holder

devi ce and i ngi @haaﬂnefcﬁ eaccord‘lrn‘as%at leYﬁnii Qbherdtid HY cerasaing t

t he output drive shaft ne b ent
eng B Tol uEesas inglyaes mpehttarly AYsTared Sy th TR Lhn CBE L°Rz
t he hol der suviiace100 the grindiag ghpexseidicavidly t&i@p;ﬁﬁafamdlslmdchoso

constitutes a r%k%hi@'@h@' e d¥fiivee sRBRECH £ 18 lgrititi i) MechliBe to 20€
drive nenber EX &§ﬁ$ wi th g _coaxial passageway 122 ext endi ng
d

the length theréBP MR o0l ant f1uid may be directed to a
grinding cup 130 supported thereon, the grinding cup being shown .in

Fig. 1Soanci3deswbb§ﬂdm d@&ﬁlac&%qw £8 6.('91.:3512 nﬁ{éﬂé)rthQ haihg

~elongate drive ne exte romi 6, |s adapt ed
Lo fit within a SggFBprﬁdWFﬂ“%f{] Zsgh o averfal cepaie oF grisdin

tungsten carbide button bits.

14. & gfinding éup accdrding to claim 13 where the grinding
15 section is formed from a metal and diamond matrix.

15. A grinding cup according to claim 14 wherein the grinding
section and body section are integrally connected to form a
.-substantially cylindrical grinding cup.
20 . o S
l16. A grinding cup éccording to claim 15 wherein the peripheral
edge in the bottom surface is beveled to facilitate the
removal of steel from the face of the bit around the button
during grinding. '
25 _ . . _
17. A grinding cup according to claim 1 wherein the cavity in
the top surface of the grinding cup has an upper section
adapted for driveable engagement with the output drive shaft
of the grinding machine and a bottom portion adapted to
30 ‘recelve support means located on said drive shaft.
18. A grinding cup according ﬁo claim 17 wherein said upper
section of cavity has a twelve point circular cross section.

Thls Sheet Has Been Reﬁ
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: ﬂmmml mﬂlﬁmm cavity 137 in the top surface 133 of the
grlndl Wi Tn Fig. IZ, the end portion IZ4 of erongat e

drive: nenbér 121" has an upper drive section 125 and a | ower support
section 127. The upper drive section_125 is adapted 5 to driveably engage
wthin t d3goPortion 138 of cavity T HAS ¢ #gﬁﬁ odi ment
t he uppe*r)sarlve-’psection 125 of drive s %{kﬁ{t ﬂlﬁié:)lgbql‘l\ machined to a
hexagonal cross section and the top porifron—138 oft cavity 137 in
grinding cup 130 has a correspondin%l§ "sized twel ve poi nt circular cross
section. This design: permts 10 the“gpper--drive-section 125 of drive nenber .

121 t9gbe hnge{ddthg cupe%§E¥1¥dm%k# gﬁr& - %&E?QH--@:?@ By i ty 137

w t hout the . hecessIt nment drive nmenber and
grinding POrtifn of&add ﬁth'[ch%S B THHSF GEOPESRESEIAP tHe Hil¥e nenber
121 and r osmaklemnin |diametappehanlrtive warid eectibni of pasiddavitty.15 the top
portion 138 of cavity 137. When thus positioned, the upper drive
sectign 125 wi||l rotate the grindin wi t hout sl i ppi hg, when in use.

Actor @Pngl & ]PW%&WW frE detrea g‘flt%ranecf%Bnonc%?tSFlM%d t he
hei ght of ¢ines necdormtidigexbeclaimViblto of motorugpévedr gyindiany inmrhlize shoul d

3?35222?;?54 i ohREo oy (YD R ple RS BG D MapiRer A
To provide5¥ﬁﬁ¥ﬁuwkiﬁ@p6P@P¥bﬁe$rﬁh%NQQRh%ﬂ9téeﬁ gharactexizgcib¥s vi bration
generated ex) ala Yotathdad apivéemdibertinayitidgPone end heddptirt toupROr t
sggtion 127 of éﬁédéidﬁ%ﬁbséi&3&u£§hé“¥ﬂ§f%¢o%osaid grinding machine '

and an oppos;te free end adapted to extend outwardly

away from said grinding machine, said drive member

having a passageway formed therein;
{(b) the free ehd of said drive member adapted to fit within
15 the centrally disposed cavity on the top surface of
said grinding cup for driveably engaging said grinding
cup to said free end of said drive member;
(c) retaining means for operative engagement between said
drive member and said cavity for removably retaining
20 said grinding cup on said drive member.

22. A holder device according to claim 21 wherein the free end
of said drive member is machined to a non circular cross
section to fit slidably but snugly in a corresponding sized

25 and sh;ped cavity on the top surface of said grinding cup.

23. A holder device according to claim 22 wherein the free end
of said drive member is machined to a hexagonal cross
section. o
30
24. A holder device according to claim 22 wherein the free end
of said drive member is threaded to fit in & corresponding
threaded cavity on the top surface of said grinding cup.

35 25. A holder device according to claim 23 wherein a dampening
element is d;sposed around the free end of said drive member

t This Sheet Has Been Reﬂlaced
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25 f the bottom portion 139 of cavity 137 in grlndlng
cup M ﬂuglm mtred enbodi nent both the | ower suppert—section-127
and t n 139 of cavity 137 have a circul af 6rogs: se@ﬁPdﬁ~J

t o det achabl

T
slightly snaller in diameter than the drive section 125} Ret atfilagtD
means are provided on the | ower 30 support section 127 of drive nenber 121
5 t he grinding cup 130 so that grindipErcadoded W | |

not fly off during use but can still be easily renoved or changed after
use. In the

.nor e grooves 140 in the exterior wall

preferred enbodi nent the retaining nmeans includes one or
f the | ower support section 127

35 of drive nenber 121. O-rings or expans% n--Fr+ngs--141 are. inserted

ot he 91 o0vesol dflac B Ao SHPTe 18HBRL! bodfs 4G AT e lkpe surface

WD 96/ 23627 6/,00Q78

16 menber P%18pdd; gEinding i, wbso SPFﬂdgﬁbV?nﬂFég}f B ENESF ﬁ&slﬂr
expansi on ringsssdd eagidge.the side wall 142 of the bottom portion 139
of cavity 137 to hold the grinding cup in place For greater security,
grooves_co Id b d into side 142 a osi.tioned so t hat, the

O rings>or é&paSS&BEHEFnﬁgvﬁﬂi mgﬁﬁggﬁa c alT) 3 pheRSIR, &2 gﬁ

| over support seetben ig7amfextensiomenifethe drive shaft of said gr;ndlng

10

15

20

25

30

35

27.

28,

machine.

A holder device according to claim 21 for connection to a
grinding machine having a output drive shaft having a free
end, said output drive shaft having a passageway formed

‘therein and interengaging drive means on said end of the

rotatable drive member of said holder device adapted to be
secured to the output drive shaft and said output drive
shaft for driveably engaging said holder device to said free
end of said output drive shaft; a vertical upright stem
attached to said end of the rotatable drive member of said
holder device adapted to be secured to said output drive
shaft and extending outwardly therefrom, said stem being
adapted to be received in said passageway in the said output
drive shaft of said grinding machine; and elastic means for
operative engagement between said stem and said passageway
for removably retaining said stem in said passageway of sald
output drive shaft.

A holder device for detachable connection of the grinding

cups of claim 17 to a motor driven grinding machine for

grinding button bits, said machine having an output shaft,

which comprises the combination characterized by:

(a) a rotatable drive member having one end adapted to be
secured to said output shaft of said grinding machine
and an opposite free end adapted to extend outwardly
away from said grinding machine, said drive member
having a passageway formed therein;

(b) the free end of said drive member adapted to fit within
the centrally disposed cavity on the top surface of

1 This Sheet Has Bee,

™



121 7s TulTy inserted into cavity 137. As will be apparent, it is

desi “ ooves in the side wall 142 of cavity 137 be
o SR I 25 otveeror o eromer —comp n
drive* ménbér ¥21%whereby the Oring 141 will remain seated on the

support section as the grinding cup ust one Oring 141

is used y be a tendency for ﬂh&:@?iﬁﬁhﬁgBEﬂv lﬂﬁﬁ i about the
poi nt of coﬁ?g%f between O-ring 141 and REPLAGEDSsi de |val %ES o#ﬁcavity
east two Orings 140

137. Accordingly in the preferred 1
are utilized to elimnate the. pi vot action and mnimze vibration.
_To further hel p el i-m-hate-—vi-brati-on2When the - grinding cup is in use, a

d I t ed it 7 di
IPeT 0 ChoaRe TR RO FhroprabShrY bt edd oFAnfiAss, 07D,

enbodi:nent t hecup tdaspidhifreesleade of eemélérquﬁmemheubber or nyl on washer

143 aroungc) rEHS;hQHgQﬁeéﬂBEf%&p%beQEtieeSéﬂ&dé&hék%5bﬂiwéaﬁ aaialon 124 of
drive nmenber i s"washer | NSt ip_144.0 the top

|
portion 138 of%Eéth? @Eﬁr|Qqui§1&rFﬁHFﬁ ?ﬁ)?ﬁﬂfvaFHX fgtaaﬂﬁﬁgnln

elbemrent can bestddngdindinglzingr oor sefiiedrive tredmber; el astoneric nmaterial .
A second JAERERNNEata CFEHEtdAe AriQebRenber | MY ilRG b&tanthﬁ Qgtton1port|on

. 139 of cavjty 137 126 of th 121
conpr essi P& efi§s égntﬁéfpted'§Qﬁoﬁﬁlﬁﬁﬁ5ﬂﬁl?ﬁﬁﬁﬂﬁﬂﬁg tw‘gﬁtﬁgEng PRup so

mount ed, mtupbraf i tine wmgener dhedtop sufape odi thecagpiaddnducupg t he

gri ndi ngaaer at D.SGer suﬁﬁc?rts 5&%' ah&yté& ﬁﬂ%sf&t&eﬁ dagpepheg el ements

ﬁﬁd are mtte r%ﬁ es 16;. red ug g the fatigue of
8F§PBrP8Ft%?Ee <ﬁhen€aaaayp+ﬁv$ PR FETEEREr OHdbhft ages
descrlbedghenénngbeﬁpwwheﬁe1nadﬂtannmnghmeammdhd-W@ehatlhelps 35 prevent

coolant f eaghglheit NWetdertsaialakGe LA 45d 6818 davity! B6r 071 NI NG
P ' removably retaining said grinding cup on said drive member
are provided on said support section.

‘15
29. A holder device according to claim 28 wherein the output

drive shaft of the grinding machine is provided with a co-
axial channel extending from its free end and the upper
drive section of the drive member of said holder device has

20 a co-axial spindle*exténding from said upper drive section
and adapted to be inserted into the channel in said output
drive shaft and means for retaining the spindle in said
channel.

25 30. A holder device according to claim 29 wherein said means for
retaining the spindle in said channel is a sleeve inserted
into the channel and into which the spindle is then
inserted.

30 31. A holder device according to claim 30 wherein the sleeve is
formed of wvulcanized rubber, elastomeric material or the

32. A holder device according to claim 28 wherein said lower
35 support section has a detachable end part.
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17 ! !, ﬂllopenl ng 145 of passageway 122 has_a fars
t han t hat cool ant can be provided to thg o &5

passageways 146. In addition the free end 126 of drive
be provided with a convex profile to 5 facilitate the deliVvery o seal ant

to the passageyeyssitio. Fig. 12 illustrates ttmqhuymoect I on
125 of end portion 124 of the drive nember 121 machined to a hexagonal -
Cross section however any suitable shape can be used that will drive

the grinding cup. Alternatively the drivggsection 125 could be 10 threaded

to screwinto cavity 137. ef erring now nore particularly to

Fig. 13, ths. A Eﬁldﬁhrukvyde £89 seﬂ§¢ﬁaﬁaéﬁcdhdeawabngafnﬂheggﬁfnai 131
and an upper ode/o secti

é referred ergoodl rren% rtl nding -
section 131 and“Hddy se%t“]"(’f'ﬁrl 5”0’1?% ?Wf’b ng mAckInge EPE 9T BRI ‘% on
substantial |y chitmdrasisdl mgchigenbacing Hrviowrpusp shadthovhbeh comprigesces
133 and 134 resele@t(gdm%at'ﬂgg ghgggéa&% |5y} 131 is formed froma

oref or rbd_onbodl Ront® KB ABLRARRY S SRR REVL8 paeBHS| SUREe T g

di anond nmatri x. The qggqqﬂdepg|sg§geoq§§pt shaft of said grzndlng machine
and an opposite free end adapted to extend outwardly
away from said grinding machine, said drive member
having a passageway formed therein;

10 (b) the free end of said drive member adapted to driveably

' engage said grinding cup; -

(c) retaining means for operative engagement between said
drive member and said grinding cup for removably
retaining said grinding cup to said drive member;

15 wherein the output drive shaft of the grinding machine is
provided with a co-axial channel extending from its free end
and the drive member of said holder device has a co-axial
spindle adaﬁted to be inserted into the channel in said

. output drive shaft and means for retaining the spindle in

20 said channel compfising a sleeve inserted into the channel

and into which the spindle is then inserted. .

34. A ’'holder device according to claim 33 wherein the sleeve is

formed of vulcanized rubber, elastomeric material or the
25  like. |

- This Sheet.Has Been Re

i il Iill



20 in the bottom surface 134 is beveled to facilitate the renpval of

steel fromthe face of the bit around the base of the button during
grinding. A Céntral 'y di SPOSEd CONVEX Tecess 136 15 forned T tie
bottom surface 134 having the desired profile for the button to be
ground. The body section 132 has a centrally 25 disposed cavity 137 forned
in the t seHidhace 133 of the grinding cup. This ¢ s shaped
and sizegg%o ﬁ%?nit t he g?ed to.the

drive nenber 121 of the

operation. .-The

cavi

grindi ng zCup to be detachab y conne
hol der éEVICE and rotated during the grinding
ty 137 as noted above has a cross section adapted in

--30-conbinat+on wth the cross section of the end portion 124 of drive
menber 121 to rotate the grinding cup during use. One or nor e

- ‘passagewayt0 44 connect cavity 137 with the recess 136 in the grinding
section to perm a coolant, preferably water, "optionally mxed with
or a

cutting oil

er/

button during grinding,
excessi ve heat generation 27

air n1st to be 35 prOV|ded to the surface of the
t hrough outlets 146. The cool ant prevents

PCT/ CA96/ 00078 18 during
grinding and flqzhes t hefsurface terial.l2 r enoved
during grlndlng pri of devi ces N
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single centrally di sposed water outlet often in conbination with a
slot inthe-grinding.surface_ _there js a tendency for a nipple 5 to form

on the button in the area of the water outlet as there is no grinarng
surface in contact with the buf ~S—poi-1 In the preferred
enbodi nent illustrated in Figs 6 are shown both

| ocat ed oWP9B¥W2Tenter of recek ni pp&Behsidshis on and
yet provide efficient cool ant dispgéfal. outlets are strategically
|l ocated to avoid a dynam c inbal an 7by havi ng nore nmass on one side

of the—grindimg—cup—from another. In addition the outlets are
pr efﬁéﬁrﬁl gezriltkgq cgAJtsi de the areas on 25 the grinding surface that are

expos wear in orde to maxim ze the period of tinme the
grindﬂ used. As 1?“?\§a previ ously, the passageways 144 are
prefe to th (@» a4 axis of the grinding cup to

mai ntain the position of o Qk—19; 46 as the grinding surface on recess
136 is worn. Fewer or nore O8€ts san be provided preferably | ocated
off center to prevent nipple formation. |28 arger di aneter 20 grinding cups
it my be necessary to have -outlets 146 | ocated at a point wder than
the dianeter of the bottom portg _239 of cavity 137. In this situation
as illustrated in Fig. 15 it necessary to provide a peripheral
recess 150 in the bottom of side wall 142 of cavity 137 so that the
cool ant can be provided 25 to the passageways 146. In this arrangenent the
passageways 146 are straight up and down and outlets 147 will remain on
t he sane spot of the grinding surface as the grinding cup becones worn.
Fig. 14 illustrates another enbodi nment of-the hol der devi ce accordi ng
to the present invention for use with the 30 grinding cup of "Fig. 13. The
out put drive shaft 18 has“‘a co-axi al channel 222 extending fromits
free end 226 and connecting to passageway 2. A hol der device 220
consists of a spindle 221 sized to fit wtM n channel 222, an upper
drive section 225 and a | ower suppori~Section 227. A sleeve 228 is
inserted into channel




35 222. The spindle 221 is then pushed into the.channel 222. The
sleeve 228 is fornmed of vul.canized rubber, elastoneric nateria

WD 96723627 : . : PCT/ CA96/ 00078

19 or the Iike and hel ps reduce vibration and wear on the bearings

-of the grinding machine. The thickness and hardness of the sl eeve 228
w || det gigegRssanow nmuch vi bration can be reduced. Once pbecasswoem ndl e 221
is inserted into sleeve 228 it is intended to be 5 renoved but to be a
per manent connection. However if the drive section 225 becones worn or

it is otherwise desired to rekf@ve the  33hol der device 220 from the out put
.shaft, the sleeve could be he upper drive section-225 is

adapted to driveably engage Wi thipythe top portion 138 of cavity 137 of
grinding cup 10 130. As in Fig,” e

hexagonal cross section. A co AN SR 2gevay 229 extends t hrough t he
| ength { hol der devi ce 220 dnfiffTe kD _Whi ch cool ant fluid may be
directdﬁiidﬁthe gri ndi ng cup.EYAm 3¢ SUPpPokL2 section 227 has

- attached at its free end 230 ¥ g;"; e end 15 part 231 which is
-threaded into the free end 23 A X nal  hex socket 232 permts end
part 231 to be tightened into t ’Rnd
40 40
33

FIG. 5




230 of the | ower support section 227. Retaining neans are provi ded on

.the lower support section 227 to detachably retain the grinding cup 130
so that grinding cup 130 Will not flTy off 20 during use but can still be
easily renmoved or changed after use. In the preferred enbodi ment the
retaining means includes one or nore grooves 240 in the exterior wall
of the gﬂyﬁﬁuéﬁpport section 227. Orings or expanpiceicAvst@ss 241 are
inserted Into the grooves 240. g%en the | ower support section 227 is
inserted into 25 the grinding cup i , the Orings or expansion rings 241

~ engage the side wall 142 of the bottom portion 139 of cavity 137 to

~hold ... the grinding cup in.place. Inmediately bel ow the threads 233 on
end part 231 the end part is adapted by lip 234 t hat when attached

“to the | ower support section eri ph groove is 30 formed simlar
to groove 240 to hold an. oK held = machymes it is the end of
the drive nenber that i t'likely to ger‘ﬁﬁﬁﬁﬁe . By maeking the end
part 231 detachable it i nat es tF t@greplace the entire output
shaft if the end is aqaged. The ocket 2 in end part 231
comuni cates with 35 pgss : m t cqgiant to be provided to the
gri ndi ng cup. Altefnatively provi for |'darger.diameter grinding
cups ' 96/ 23627,

PCT/ CA96/ 00078
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20 as shown in Fig. 15, end part 231 can be provided with | ateral
di scharge ports 235 that _permt coolant to be provided to recess 150 in

the grinding cup. The recess 150 permts coolant to be del1veréd to tThe
passageways 146 which for larger dianmeter 5 grinding cups nay need to off
center wider than the dianeter of cavity 127. The end part 231 can be
formed ofwows/adsar alternatively a plastic.materi al pdrendsoogigent

har dness to wi thstand the rigor&7nvolved in grinding but will also act
as a vi brati on gguapeni ng el enent and/ or mashsq to prevent cool ant from
10 spraying out around the~kQl dff URuiee- Addi ti ons and
nodi fications-to-the devi ce-as ¢ cri bed above can be made. For

example, it w.ll _bheg3pparen
bei ng an integral extension
could consist of a 15 separate
end of the out put dri veSha¥
addition two or.nmore O ring
engage i n cooperative reces
in the grinfj®ogcup to norg
grinding cupto.the grindi t
or expansion ring, the ret g

.

.iuilv.r‘!

rt-Re -.@E?he hol der devi ce 20
tput drive shaft 18, the holder device
nept—adapt edit 0 be connected to the
7dco- operating threads, chuck etc. In

w:ﬂﬂ ed on the dri§9 menber 21 to
he sidewall o the cavity 37
'YW

: .‘ure 20 1stably connect the
di nq.\ Rawjer 8[han utilizing an Oring
coul d consi st of one or nore

RLLCN DI T T T _'

Y& L

steel beads spring biasediﬁb% -~§!;0 in_thagmﬂl 25 of drive nenber
21 and adapted to engage HHE E'y In the e wall 39 of cavity 37
in the grinding cuigy - D SRS o\;_.,: el asti ¢ washer or danpeni ng
element or in . suppl epert t{p&ret oNgjcoil “SEring coul e utilized. The
shaf t openi ng afso can gernfit dpalant ai 0 be passed to the
grinding surface of recess 36 to gxtrast hesa{ th&fefrom The °~ hol der
device of the present invention be used w -the hand 30 hel-d grinding

machine illustrated in Fig. 1 or th sem®V
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automatic grinding apparatus where the grinding head is carried on a

robot arm or—s+m.l ar device. 1n addition the concept of using a sl eeve
to reduce vibration as shown in Fig. 14 can be I ncorpor ated rntothe

design of the hol der devices shown in the 35 other Figs.
WO 96/ 23627 PCT/CA96/00078

21 W096/23627 Having illustrated and described a prepek ,Eggk{ﬁmodl rrent
of the invention and certain possible nodifications thereto,
be apparent to those of ordinary sk@jy in the art that the

permts of further nodification in arrangenent and 5 detai
It will be appreciated that the-above-description - related to the

preferred enbodi nent by way. of exanpl e only. Mny vari ations on the
invention will be obvious to those know edgeabl e in the field, and such

obvious variations are 10 within the scope of the invention as descrlbed
and cl ai ned, whet her or notag Essly descri bed.
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22 CLALMS 1o A grinding cup for detachable connection to the
out put drive shaft of a grinding machine for grinding buttons on
dr|II 5 bits or cutters, said grlndlng cup having top and bottom
‘surfaces and consisting of a é;u,nqm Ggtion and an upper
body sectWomézd27axi al with sa Hy\@fr*r 8"‘% f'qn to PCTICA96108678" Sai d
grinding cup with a centrallyjdisp é@élp ess formed in the
- battom surface of the grinding section having 10 the desired profile
for the button to be ground; t he - inprovement characterized by
TdilSlSM’yH edanLa a 77 centrally di sposed-eavity-formed in
the t e grinding cup, said cavity shaped and sized
to p out put drive shaft of said grinding machine to
r|veab gage Wi thin the cavity and retaining nmeans for
det achabl y connectl ng the grinding cup to the out put drive shaft
of the gri ndi ng machi ne. . .
18 122
- 220
y.
| 222 |3 228
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2. hAﬁimdeT ording to claim 1l whetein an end portion 20 of

t he put oh of the grinding machine has:a : hexagona

Ccros t nd a Jt el ve point circul aré wel | is + i “central

di s CI'Jh‘?SNgq%tto of the cavity in said body ~ ““secfion, ysaid

wel | i on of the outpd& drive - shaft sized to

perrfit the drive shaf{ to fit within said 25 well to_driveably en
Water and/or pindishPrdact shaovgh 508 BrhlownRERR fiﬁ

the gr1 narTTg—ete-
grindi ngg centrall%ecdié%béédfﬁégﬁdgéwam dnredred i @ylﬁzﬁaah:balofbo@fy neif nghe
|

t de butt di {
5 Wher o FRERGHAGAPHE- R S1ot ofoflushit harT i €, SEFSATREPURSRGS |
matri X. helps duspérgplthbrwptnqyamxxnvhnu;hbobuumamA$uwﬁace|beuhe gronddng
H8CHhe0-309, D290 shes! '&m %ruerfaratee%fa'éwe BROEST & %;ngggmdmg

substantlagly cy rical grin
PCT/ CA96Theng8is a tendency for a nlpple to form on the button in the area

of the water/air outlet as there is no grinding surface in contact
with the button at this point.

The grinding cups are conventionally manufactured by
first machining a blank with the upright hollow stem projecting
from its top surface. The blank is then pressed into a mould
containing a hot diamond/metal mixture. The bottom surface of ﬁhe
blank is heated and bonds to the diamond/metal matrix.
Alternatively the diamond/metal matrix can be formed into the
grinding section and then bonded eithér by a shrink fit and/or with
adhesives or solder to a blank.

The grinding cups until recently were conventionally
held in the grinding machine by inserting the stem in a chuck for
detachable mounting of tools. Special tools such as chuck
wrenches, nuts and collets were necessary to insert, hold and to
remove the grindihg cup into and out of the chuck. '

' To eliminate the need for chuck wrenches etc. the use of
a shoulder drive on the grinding cups was recently developed. A
diametrically extending recess at the free end of a hollow drive
shaft of the grinding machine co-operates with a shoulder or cam
means on the adjacent top surface of the grinding cup. The stem of
the grinding cup is inserted into the hollow drive shaft and maybe
held in place by one or more O-rings either located in a groove in
the interior wall of the drive shaft or on the stem of the grinding
cup. See for example Swedish Patent No. B 460,584 and co-pending
U.S. Patent Application S.N. 08/305,176 both incorporated herein by
reference.

Another approach to eliminate the need for chuck
wrenches etc. is illustrated in WO 93/25346. This document shows
the use of a spring_loaded compression bushing to retain the
grinding cup. An annular groove on the shaft of the grinding cup
and balls situated in holes in the wall of the socket retain the
grinding cup in place.

AMENDED SHEET
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23 | 6. A grinding cup according to cl:airm5 wherein the peripheral

edge in the bottomsurface is beveled to facilitate the renmoval of
steel fromthe face of the bit around the-button ‘., - during grinding.
5 7. Agrinding.-cup according to claim®6 wherein said retaining

means i ncludes one or. nore O-rings retéhned in grooves on the end

portion of said drive nepber and 1@;daﬁt ed to engage . the side vwall
of the cavity in sRPE3¥Epessr PACKIBFIPReLES IXinding GUPngSchgtained 18 a A
gri ndi NgcEUEk a6E€ 04 dsNGulder|divre Mhartsilidddsr ehdr grdnding cup ikeasyitde

Orings retained i.n parallel annul ar_grooves on . . sai d drive nenber.
15 9'.c°nRegcr'gﬁ& ng%c?up E@ceor diqﬁgllfl 89 m“?%éptﬁ n ta\Xb&lor ¥ bgatlons

passageways connect the floor of the cavity in the top surface of
the grinding cup with the recess in the grinding section to permt
a coolant to be provided to the surface of 20 t he button during

grinding through one or nore outletfRE i ndi ng cup according
to claim9 wherein the outlets for PLACEM%@LSP Bs!‘:sagevvays are located to

avoi d dynam c i nbal ance of the 'gri ndi ngzc p.l 25 11. A
B pyt

grinding cup for detachabl e connectfon tld JAN drive shaf t
-of a grinding machine for grinding fouttons on drilll _ bits, said
grinding cup having top and bottomjsurfaces and

AMENDED SHEET
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o ZtLgiﬂi’&mirﬁrm&'ﬂﬂ?éﬂgsie?él?TQda.”ﬁ Fhe PP TREPLACEMENT SREEE) of

t he | owe n' havi ng t he N desicredjprofile for the
but t on 't 0*be grlourd; sand retaining means fo[ getfatPAN ®9EONNECti ng
the ‘grinding cup to the drive 8Baft of the pr|nding maching, ithe

I mpr ovenent 35 conprising providing two or nore passageways thrqugh
sai d CLAIMS: i ndi ng section and said body section permit cool antj to
WD 96/ 23627 PCT/ CA96/ 00078

24 be prOV|ded to the sai S th tom surf e of .th
grindi ng gecti d® inding £4p ﬁgPig Eﬁf é%%ﬁ%?ﬁgi?o%ﬂ%ﬂ%ﬁ ﬁ.%mEPe%#
sm(jretalnlngodiput drmven$haﬁﬂudeﬁla(mmtaabqnnﬂsmmsmdaumnay(I@)né@r

in the top grlndﬁ'x'# bethﬁ:o?fc e @riiqdig) s i %r%avﬁds %&Qﬁ%lﬂy cup

sized to e output rirve's a gri'n
fit sdg@ﬂy Weving thap eadi bgttom surfaces (133,134) and consisting

of a lower grinding section (131) and an upper body section
(132) co-axial with said grinding section (131l) to form said
grinding cup with a centrally disposed recess (136) formed in
the bottom surface (134) of the grinding section (131) having
the desired profile for the button to be ground; the
improvement characterized by said body section (132) having a
centrally disposed cavity (137) formed in the top surface
(133) of the grinding cup, said cavity (137) shaped and sized
to permit the output drive shaft (121) of said grinding
machine (10) to driveably engage within the cavity (137) and
retaining means (140,141) for detachably connecting the
grinding cup to the output drive shaft of the grinding
machine.

2. A grinding éup according to claim 1 wherein the cavity (137)
in the top surface of the grinding cup (130) has an upper
section (138) adapted for driveable engagement with an upper
drive section (125) of the driVe member (121) of the grinding
machine and a bottom portion (139) adapted to receive support
means (140,141) located on lower support section (127) of the
drive member (121). |

3. A grinding cup according to claim 2 wherein said upper
section (138) of said cavity (137) has a hexagonal cross
section.

4. A grinding cup according to claim 3 wherein the bottom
portion (139) of said cavity (137) has a circular cross
section slightly smaller in diameter than the upper section
(138) of said cavity (137).

AMENDED SHEET
IPEA/EP



: REPLACEMENT SHEET
10 - 13. A gringrt CENHHWF ! gto claim 12 where the gri ndi ng
section is fofmpd froma matefi capabl e of g”muumu Hll[l"cll tungsten
i hi th4 JAN 199714 | A grinding cu im 13 where

the grinding L5 section ils formed,groma metal ‘and di anond matrix.
[ cup according td clai m13“wherein the grinding
section and b tegrally connected,to for

a_, .
substanti &-y & gEARFLRY FHRJSTE/XPIR@ote < %lmA%rWH]ﬁFﬁd‘ncu%abGCd"rQﬁ%
to claim15 V\h%feﬂitfh.éﬂile (uese)phelfalsald caviegdge 137t hhasot somwelidacedint

beveled to faC|||t%gﬁ renoval of steel fromthe face of the
bit around the DH r Ctoss seﬁﬁ??ﬂg grinding. 25 17. A grinding cup
according to claim1 wherein the cavity in the top surface of the

grinding cup has ?Piﬂﬁ@ﬁgf XS ' 980) ac*co:,;?fﬁjé1 ted éﬂuﬁir hV&AR S SRIAGE BN

with the output dfive s |ng machi ne and a bottom
portion adapt edaxsizm (25) efeddise %ﬁjﬁ-‘ﬁ&ﬁtgl‘rﬁé&ﬂé’-g dgeaghine hamia tE‘)?’Fal%@:’l’la]-

shaft. 1&rds @l isRAAGE UANACGOT BivRAvieO §b2h ) kA MAET £k Nwedild YBBer is
section of Cavugggggafbt éﬁgégg'fé gﬁ g2@£o§r8§stigcggglty (37) in said
| body section (32), said well (38) and said end portion (25)

of the output drive shaft (21) sized to permit the drive

shaft to fit within said well to driveably engage the

grinding cup.

7. A grinding cup (130) according to claim 1 wherein said
retaining means includes one or more O-rings (141) retained
in grooves (140) on the end portion (124) of said drive
member (121) and adapted to engage the side wall (142) of the
cavity (137) in said top surface (133) of the grinding cup.

8. A grinding cup (130) according to claim 7 wherein there are
at least two O-rings (141) retained in parallel annular
grooves (140) on said drive member (121).

9. A grinding cup (130) according to claim 8 wherein two or more
passageways (146) connect the cavity (137) in the top surface
(133) of the grinding cup with the recess (136) in the
grinding section (131) to permit a coolant to be provided to
the surface of the button during grinding through one or more
outlets.

10. a grinding_cup'(l30) according to claim 9 wherein the outlets
(147) for said passageways (146) are located to avoid dynamic
imbalance of the grinding cup.

11. A grinding cup (130) for detachable connection to the output
drive shaft of a grinding machine for grinding buttons on
drill bits, said grinding cup (130) having top and bottom
surfaces (133, 134) and consisting of a lower grinding

AMENDED SHEET
IPEA/EP
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25 19. |Afgrinding cup c'ordlng to cIa|n118
portion of .jzﬁs ¢ircular cross :secti @ w Fﬂ mﬂ
smaller in pper sect2®n of sai

hol der devi onnection of the grlndlng cups
according t r driven grinding nmachine for

gri.nding buttonsﬁgaonsat 3TRChiAG *Eﬁ“ BP9 OHLBY! section $08hY, Wa’!tﬁh 2
conprises the conbinatjon_characterized a rotatabl e drj

menber. havi ng ofRR R b bt BRP$SF eeqsss {i36) f“@u’r‘%eodt‘% RAF P P ace
sgaft Sf sai d g(%Mh ng)ﬂmehlenelower grlndlnga@f@cftfldizpphavh.ﬁg;r'eneenﬂehs:Lred
adapted to exten U Ly romsa ri nding machin

Sard arive nengroftid%éeVene pycton o nE AT S5 e (AP ABEL "For
(b) the free e@dt@¢h$blﬂ chnvectinpethadepimding dup e tthe dSive shaft of-
the centrally dﬁﬁgoéﬁgngﬁﬁbtﬁd@ﬁfﬂgatéﬁbs %fﬁseﬁént comprlslng ﬁf%&&dlng

grinding cup for driveably engaging ‘said arl to salrd
free end of saﬂawqrwaemﬁﬁﬁbeassageways (@&p réthé’oh’igﬁ’g w&qgnwdmr%ﬁ%on

engagenment betweepipakdd said body sedtwﬁ menber tﬁf\%éﬁhﬂtcabbtmnftorto be
r enovabl y retalnlng.go .S rindi £9 uE on rive nme
provided to the sail re ess & 6} In the t om sur ce "of

the grinding sectionm.

12. A grinding cup (130) according to claim 9 wherein the outlets
(147) for said passageways'(146) are located to avoid dynamic
imbalance of the grinding cup.

13. A grinding cup (130) according to claim 12 wherein said
retaining means includes a centrally disposed cavity (137)
formed in the top surface (133) of the grinding cup; said
cavity (137) shaped and sized to permit the output drive
shaft (121) of a grinding machine to fit snugly within the
cavity.

14. A grinding cup according to claim 13 wherein the cavity (137)
in the top surface of the grinding cup (130) has an upper
section (138) adapted for driveable engagement with an upper
drive section (125) of the drive member (121) of the grinding
machine and a bottom portion (139) adapted to receive support

~means (140,141) located on lower support section (127) of the
drive member (121).

15. A grinding cup according to claim 14 wherein said upper
section (138) of said cavity (137) has a hexagonal cross
section. '

16. A grinding cup according to claim 15 wherein the bottom
portion (139) of said cavity (137) has a circular cross
section'slightly smaller in diameter than the upper section
(138) of said cavity (137). '

AMENDED SHEET
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22. A hol der BEFLACEMMTdSkHEET claim 21. wherein the free end of
-said drive ne is machined fo}a non circul ar ction to
fit slidably b t snpgl N 992 cpry espondi ng: si z_'edHlm """l"’uumumped cavity
on the top surffage of said grihdy ng cup. 1237 A Hol der Sdevi ce
according to clfaim erermt freeg ‘of said drive nenber is
machi ned to a lhexagonal c¢ross ecti on. 24. A hol der device
according to claim 22 wherein the free end of said drive nenber is

threaded tp;fitring §E§¥Jé§n@891@9 élZOA fofrﬁéﬁﬁEﬁhﬁfé'EBnﬁ@cEW%ﬂ(HE the

surface of sal d grin der device according to claim
23 wherein a daﬁ%éﬁ@hﬂg cuPS (l%ﬂhyﬂSROFQ9QHs%%s%ﬁahpo&nGQﬂﬂaW?%%Feﬁ618ﬁn

gg%?cgé%ygogsgbﬁflndlng machine (V¥ 98623§2¥nding button bits, said machine
. 26 S hat .
sai d danping el BA¥ARIL &R s CHIRM st SRAF b « Ot £ goFPTISes the cSifbiddtion

characterized by:

(a) a rotatable drive member (121) having one end adapted to
be secured to said output shaft of said grinding machine
and an opposite free end (124) adapted to extend
outwardly away from said grinding machine, said drive
member having a passageway (122) formed therein;

(b) the free end (124) of said drive member (121) adapted to
fit within the centrally disposed cavity (137) on the
top surface of said grinding cup (130) for driveably
. engaging said grinding cup to said free end of said
drive member;

(c) retaining means (140, 141) for operative engagement
between said drive member (121) and said cavity (137)
for removably retaining said grinding cup on said drive

- member. '

18. A holder device (120) according to claim 17 wherein said
rotatable drive member (121) consists of an upper drive
section (125) adapted for driveable engagement with the top
portion (138) of the cavity (137) in the top surface (133) of
the grinding cup and a lower support section (127) adapted
for insertion into the bottom portion (139) of the cavity
(137) wherein retaining means (140,141) for operative
engagement beteween said drive member (121) and said cavity
(137) for removably retaing said grinding cup on said drive
member are provided on said lower support section (127).

19. A holder device according to claim 18 wherein the upper drive
section (125) of said rotatable drive member (121) is

" machined to a non circular cross section to fit slidably but
snugly in the corresponding sized and shaped top portion

(138) of the cavity (137) cavity on the top surface (133) of
said grinding cup (130).
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of “said grinfli 4| drive menber is-inserted in sai d

(r:rg'\rlrl)te?/ i's aﬁ e terf§1’6h0| de{ e dir::\?eagﬁg;?i 219 ;gl mmnm:lmmmmmsal G drive

machi ne. 27 A hol der |dgvice according to clai‘m 21 forsconnection to
a 10 ri ndi ng machine having a % put drive shaft having a free
end, said oulp aving a ghssagemayforned t herein and
|nterengag|ng drive nmeans on said end of the rotatable drive

member of aohggaeeleaeeezcadae&sﬂdmgb@o claim 19 SRt thd Rps Rittive

drive shaft and sal F drive hatt for drlveably engagi ng
sai d hol der deviS€Eti®NsatikRF) cpf said dr%ﬁﬂj%ﬁmgﬁfd bt putt Syriacisped Lo a

vertical uprighhexhgbhal cross séd@idied to said end of the rotatable drive
menber of said hol der devi ce adapted to be secured to said out put
drive shaft and extending outwardly therefrom said stem being 20
adapt ed to2bke racaiokier ndewidepassamgediyg i hot dlasian d1duivperein said diriiwe

shaft of said gﬁ\'elfhge'}gd. MRCIY NEx @ﬂgldﬁaéﬁf' (f:h@emvfeorshaft of sQRE' g&{i;gﬁing

engagenent between sten1an sai assa for renov
retaining sai d seching.sai d passageway of sald out put drive shaft.
25 28. A hol der device for detachabl e connection of the grinding

cups of claim 17 to a_notqQr driven grinding ne f . rindi
buron bi t 32 5afd BREA PeSREVERY A AT Lhadiain L8 whegain, ShpAcider
t he conbi nati ondeldrcactiy | addpbgd 3 be driaéabhyrabahahhedﬂﬁwethenb@mput
havi ng one end %9 Qgeghggtbgf the grinding ﬁg%%HQ%gb&0c8ﬁhgcef3£q$e§@§ft of

said grinding nacglne

23. A holder device (80) according to claim 22 wherein said
output drive shaft (18) has a passageway (22) formed therein
and interengaging drive means on said end of the rotatable
drive member (8l) of said holder device adapted to be secured
to the output drive shaft and said output drive shaft for
driveably engaging said holder device to said free end of
said output drive shaft; the improvement characterized in
that said connection means comprises a vertical upright stem
(83) attached to said end of the rotatable drive member (81)
of said holder device adapted to be secured to said output
drive shaft and extending outwardly therefrom, said stem
being adapted to be received in said passageway in the said
output drive shaft of said grinding machine; and elastic
means (60) for operative engagement between said stem and
sald passageway for removably retaining said stem in said
passageway of said output drive shaft.

24. A holder device (100) according to claim 18 wherein the free
end of said drive member (101) is threaded to fit in a
corresponding threaded cavity on the top surface*' of said
grinding cup.

25 In a holder device according to claim 19 wherein the output
drive shaft (18) of the grinding machine is provided with a
co-axial channel (222) extending from its free end (226), the
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and an opposiBgLLéggygﬂﬁr§Hgﬁlad to extend outwardl

f.rom sai d grijndi ng nmachi ne,

. ‘ | - away
passageway err'ed1t4hMNai1997 3'3_a 4 dri \(/E) m?ﬁ:rf ree. JMM“"M“MM@FWWH

o

adapted to fift jwithin t he cgﬁtrally!disposed cavity on the
top- surface (f S WO 96/ 2362
PCT/ CA96/ 00048 27 said grinding cup for

gru veabl ?/rb engagi mpﬁavdmeﬁt ndmftgaptenzed by thec ptth el eetedd qb2sai df
rive nmenber; c ai me r. operative, eng

bet ween sai d the driv %8W§ E%ﬁgér nﬁaéa B°E§9Ft9eVbFer22§6§b#?s a co-
retaining 5 axial spsaddegﬂaﬂdnn@anmdmmguﬂﬂbmﬂsa&ﬂrnpﬁﬁr drive section
e T on oot o #h8° Bl (B THE" 16083k S W S hBPEhannel (22} HE paid

section adapted e engagenen
the cavity in th@umbts@mafc,ee shafheapdi neang digr retalnlnqndth@ |smindle in

support section gdaptekkhggl i nsertion into the 10 bottom portion of
the cavity in the top surface of the grindi ng cup wherein
retai ning neans for operative engagenent between said drive nenber

and said ca26ty Acholder devirenacabiiihet aionidlgismizb gihdxkiy €hd MBaksi Bor

drive menmber retaining the spindle (221) in said channel (222) is a sleeve
(228) inserted into said channel and into which the spindle
is inserted.

27. A holder device according to claim 26 wherein the sleeve
(228) is formed of a vulcanized rubber, elastomeric material
or the like.

28. A holder device according to claim 25 wherein the lower
support section (227) has a detachable end part (231).
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are provided on said support section. 15 29. A hol der device according

to claim28 wherein the

outpup -+ drive shaft of the grinding machine

e ﬁﬁg&@ﬁwﬁf ﬁﬁm

devi ce¢ has 20
sectign 14JAN1gnd nd
-drivelshhaft and neansif
-25 30. totder—tdevite
retaining the spindle i

axi al channel extending fromits free end
dri ve secti f the drive nmenber of said hol der
cp-axi al spi m extending fromsaid upper drive
apted to be inserted into the channel in said output
Or retaining the spindle in said channel
pgcording to claim 29 rein said neans for

"the channel and into which the spindle
A hol der device according to claimza

of wvul cani zed rubber, elastoneric 4
A hol der device according to clai
section has a detachable end part.

h said channel is a s e inserted ‘ into
en inserted. 30 31.
vu\rein the sleeve is f or med
N—er i ke. 32.
it ein said | ower 35 support
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28 33. A holder device for detachabl e connggﬁhg“ﬁﬁﬁﬁﬁm' ing

cups to a notor driven gri ndi ng frachi ne for gri hdfng but t on bits,
sai d nmachi ne havi ng an out put shaf 17/W1| ch conpfi sesq?JAN 1997 th

conbi nati on characterized by: (a) a rbt table drive er having
ohe end adapted t.o be secured to $a f said
gri ndi ng machi ne and an opposite {ree end adapted tjo extend

out war dl y away from said grinding
havi ng a passagemay formed therein; 10 (b)
drive nenber adapted to driveably

(c) retaining neans for operative engagenent bet
drive nmenber and said grinding cup for renovably
said grinding cup to said drive nmenhgr;
shaft of the grinding nachine is
extending fromits fregg
devi ce has a co- axi al
channel in said

spindle in 20 sai d channel

channel and i ?% QP
claim
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adapt ed
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out put

in the

machi ne, said drive menber
the free end of said
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retaining
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(54) Title: GRINDING CUP AND HOLDER DEVICE /
(ST) Abstract

The present invention relates to improvements in devices
for use as grinding cups (30) for grinding the hard metal pins or
working tips of drill bits and more specifically, but not exclusively,
for grinding the tungsten carbide cutting teeth or buttons of a drill
head and the means for detachably connecting the grinding cups
(30) to the grinding machine (10). The grinding cups (30) have
top and bottom surfaces (33, 35) and consist of a lower grinding
section (31) and an upper body section (32). The grinding section
(31) is formed from a material capable of grinding the mngsten
carbide button bits such as a metal and dismond matrix. The
peripheral edge (35) in the bottom surface (34) may be beveled to
facilitate the removal of steel from the face of the bit around the
base of the button during grinding. A centrally disposed convex
recess (36) is formed in the bottom surface (34) of the lower
grinding section (31) having the desired profile for the button to
be ground. The upper body section (32) has a centrally disposed
cavity (37) formed in the top surface (35) of the grinding cups
(30). This cavity is sized and shaped to pemmit the grinding cup
(30) 10 be detachably connected to the drive member (21) of a
grinding machine (10) and rotated during the grinding operation.
One or more passageways (40) connect the floor (43) of the cavity
(37) in the top surface (35) of the grinding cup (30) with the
convex recess (36) in the grinding section (31)wpennitaeoolant. :
preferably water, optionally mixed with cutting oil, to be provided
1o the surface of the button during grinding, through one or more
outlets (44).




