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THE | NVENTION 1. Field of the Invention 5 The present inv ®) re

i mproverents in a grinding machine to grind to a specific shape the end

portion of welding electrodes of tungsten, nolybdenum chroni unm “lmmm“\m“\“\

| i ke for use in such welding techni ques qs TI G wel di ng and pl as

wel ding. 2. Description of the Prior Art 10 The shape of the end portos of

a welding electrode for use in TIG welding is dependent on factors such as

electric current depei NDING SV ACHINE oF @R WOl n@ATReGts etc. in

the wel ding area and affects the efficiency of welding work and the

wel ding quality. Therefore, theFENETRODERe welding electrode is

finished to a 15 proper shape, for exanple, a sharp cone or two-step cut

formed of aBAIGKE BOENI QRITHE [IN VENRION so-cal l ed "truncated conic

shape") depending on the material and thickness of the base netal, welding

condi tions knHidkdef thecloyentifhe external surface of the tip of the -

wel ding el ectrode_finished to a specific formis polished tao a high 20
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10 The shape of the end portion of a welding electrode for use in
TIG welding is dependent on factors such as el.ectric current density,
current distribution and cooling effects etc. in the welding area and
affects the efficiency of welding work and the welding quality.
Therefore, the end portion of the welding electrode is finished to a

15 proper shape, for example, a sharp cone or two-step cut formed of a
tapered area and a flat area (a so-called "truncated conic shape")
depending on the material and thickness of the base metal, welding
conditions and other factors. The external surface of the tip of the

’ welding electrode finished to a specific form is polished to a high

20 degree of smoothness. Tungsten electrode A for TIG welding as shown
in FIG. 12, for example, has a diameter D of 0.5 t0 2.0 mm and tapers
to a hemispherical tip Ay with a radius (R) of 0.08 to 0.1 mm- It is
desirable that the external surface of the hemispherical tip Ay is more
smoothly ground than the tapered section Al of the electrode. If the

25 external surface of the hemispherical tip Ay is finished to a mirror
surface or a specular surface, the directivity and stability of the arc
will be substantially improved.

To this end the end portion of the electrode A is usually ground
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To this end the end portion of the electrode Ais usually ground 2 by a
speci al “el ectrode grindi ng machi ne. Such as the machine shown in FIG 13
and di scl osed i n unexam ned Japanese utility nodel application No. 4-60386
and unexam ned Japanese patent application No. 7-276211. The follow ng two
met hods are widely adopted. In a5 first ?ethod (hereinafter referred to as
"the first nethod"-), a grinding disk BI"which has a relatively |arge
grain size (#170, for exanple) is fixed on notor drive shaft ML is used to

grind the epdaposééian Qfected@stdrodeifgtRadhpecidich fa@rife Mshinteh€hown
grinding disk B1 is replaced wth a grinding disk B2 which has a finer
grain size i#300G. f03 add eaopls)d By wsexamihbd dJuripadieng ditsktB2mddel tip
of the electrode is finely ground. In a second nmethod (hereinafter
referred t mslitaheon dexohdb 0B8 hadi'd untewa nyrm el aganasbiprds narap pisedtiodne
is equipped wth grindi n_lg disk B 1 which has a |large grain size and

anot her wi tNo. gri2ddiZnlgl disike B2 1lthvemg Hago an¢ihed yerapnvsdely athetedd porai on
of the_ 15 el ectrode is shaped_to a specific formw th the grjnding djsk Bl,
and i3 the&ir?'i ﬁ’atgogremf&'aﬁfm TedREBe HitP S h@legﬁrﬁai%ﬁtﬁik),Biz.grmdlrﬂlga
13, the letter i ndi.cat.es a housin the letter Ma Lnder notor, .the
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sl ow. The second net hgg régw res two el ectrode grl ndi mg machi nes,
”resents WoH aecgmwngn@imesglztsvmw Ned €aseln @R pi£NANGee 2H500St for

thernore, the axial position of electrode Ais offen

10 example). By use of the grinding disk B2, the tip of the electrode is
finely ground. In a second method (hereinafter referred to as “the
second method”), two grinding machines are used. One is equipped
with grinding disk B1 which has a large grain size and another with
grinding disk B2 which has a fine grain size. The end portion of the

15 electrode is shaped to a specific form with the grinding disk B1, and
1s then finely ground or polished with the grinding disk B2.

In FIG. 13, the letter C indicates a housing, the letter M a
grinder motor, the letter D a grinding disk clamping screw, the letter
. E a dust cover, and the letter F an electrode guide.

20 However, the problem with the first method is that two grinding
disks B1, B2 have to be changed for each stage of the grinding work
and therefore the grinding process is inefficient and slow.

The second method requires two electrode grinding machines,
which represents poor econlomy and results in increased maintenance

25 costs.

Furthermore, the axial position of electrode A is often
dislocated when grinding disk B1 with a large grain size is replaced

with grinding disk B2 with a fine grain size. Accordingly it is difficult



di sl ocated when grinding disk Bl with a large grain size is replaced wth
gritnding disk B2 with a fine grain size. Accordingly it is difficult 3 to
mai ntain the concentricity of electrode AL As aresult, it takes a
substantial period of tinme to grind and polish the tip to a mrror surface
and furthernore, the formof the tip itself can change in an unintended
way. 5 PROBLEM THAT THE INVENTION IS TO VE In view of the problens
encountered in grinding the end portion of a welding electrode by grinding

nmachi nes digchfsedail theecPhtOhtAtity Wi CRcarede (A) WheR MRLKENS VakEs &
grinding machine using a grinding isk with a large grain size and anot her

with a finesuaantidizeeriddisf tlthe noubkasdnend opsEphacke orig g6 i admigrali sk
wi th another each tinme, and it is difficult to naintain the concentricity
of the eleannddeewhamfmhehegmnmd;ngedeMB @f ¢hehapgadel frdn( 2hatge usenof
two grinding machines 1is expensive and it is difficult to maintain the
concentri cml]/m@fbndhé wayectrode; it is a general object of the present

i nvention to provi machi ne for weldi ngVeI ectrodes by which
the erd por?R&BMENIeJJHAé‘gIéW DR N 2N B A 00 Br ound to"a speci fic

h ff | b d d | h hed
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ve shaft 2a of a grinder notor 2 and provided with a grinding area 3A,
a swing pl atroudb 1 psOmiedesi repldde€one grinding disk with another each time, and
it is difficult to maintain the concentricity of the electrode when the
grinding disks are changed, and (2) the use of two grinding machines
is expensive and it is difficult to maintain the concentricity of the
electrode; it is a general object of the present invention to provide a
15 grinding machine for welding electrodes by which the end portioﬁ of
even a very short electrode can be ground to a specific shape
efficiently by a simple procedure and only the tip is finished to a
mirror surface, i.e. all the grinding work can be done by this machine
. alone, and not using two grinding machines.
20 DISCLOSURE OF THE INVENTION
To solve the above-mentioned problems, a particular object of
the present invention to provide a grinding machine for welding
electrodes as defined in claim 1 which comprises a box-like housing
1, a grinder motor 2 fixed within the housing 1, a disk-like grinding
25 stone 3 fixed on a motor drive shaft 2a of a grinder motor 2 and
provided with a grinding area 3A, a swing plate 4 provided on the

housing 1 above the grinding disk 3 and supported movably in the

direction of the axis ¢ of a motor drive shaft 2a, a cylindrical holder



housing 1 above the grinding disk 3 and supported novably in the direction
of *the axis 4 of a notor drive shaft 2a, a cylindrical holder 4 guide 6
turnably supported on the swing plate 4 in a vertical orientation with.a
downward portion protrudi ng above the grinding disk 3 in the housing 1, an
el ectrode holder 7 renovably fitted into ,holder guide 6 and renovably
clanping an electrode Awith its tipin 5*contact with the grinding area 3A
of the grinding disk 3, an electrode turning notor 8 fixed within the

housing 1 tg,fdy netherhodders gpp el o thhé hewehectyiade holidera A dRligai

therein, and a swng plate nDV|ng mechanism 9 for noving the swing plate 4
by a specifédedistiamcevith a al@ngwdrel xirsidn girotthed g abavé wheshaiddidg 10
The invention of claim2 is the grinding nachine for welding electrodes as
defined in diski & th wherleowsirtge Igramdilagtarda hdAdet T hemgvabli dgttdidsint® i s
fornmed of a first grinding part 3a nmade of coarse grains and a second

gri ndi ng patht‘@b gatde 6f anfirergeuphby cTampimgeanidgcorode A ny3hi gsttip in
grindi ng nmachine for welding 15 electrodes as defined |n cIa|n11 mhereln
the gri ndi i Hrdsd 8t hothe rsém@m%rﬁ@ W AE e gring g ddsk 3.oan glesUind i de

of the disk - a first r nd a for din tion.of the
ol ect r ode Autrmg'rwaf%' &R BE ovel e I idind éﬁ?dla?f’f@%fhg% he
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i nvent i on %esh%% bsfslhemgcm 4. 304 AnBIAE 4% dh”ﬁ?%e&'f“r‘f?té%g? el

defined in claiml° Whérein t A of rindi ng 3is

rconstl tuf %qééhié a&b@ﬁgbg%e%?w* ’E'lgnpé"rsh gaofor forming the end portion

the electro int ormof a cone an 25 the second grinding part 3b
for pphishing therhénnAendfohhsr eonirsal liy tHeOk R R nPAER i fof WhRling

electrode to a mrror surface are provided
electrodes as defined in claim 1 wherein the grinding area 3A of the
grinding disk 3 is formed of a first grinding part 3a made of coarse
grains and a second grinding part 3b made of fine grains.

The invention of claim 3 is the grinding machine for welding

15 electrodes as defined in claim 1 wherein the grinding area 3A of the
grinding disk 3 is formed of — on a front side of the disk - a first
grinding part 3a for grinding an end portion of the electrode Ato form
a cone and — on an o.uter circumferential side of the disk — a second

. grinding part 3b provided with a V-shaped grinding groove 3b' for

20 grinding a tip Ao of the electrode to a mirror surface.

The invention of claim 4 is the grinding machine for welding
electrodes as defined in claim 1 wherein the grinding area 3A of the
grinding disk 3 is so constituted that the first grinding part 3a for
forming the end portion of the electrode A in the form of a cone and

25 the second grinding part 3b for polishing the tip Ay of the conically
formed end portion of the electrode to a mirror surface are provided

on the front side of the disk.

The invention of claim 5 is the grinding machine for welding



on the front side of the disk. The invention of claim5 is the grinding
machi ne 'for welding 5 electrodes as defined in claim4 wherein the first
grinding part 3a is on an inner portion of the disk in the radial
direction and on the front side thereof in the thickness direction and the
second grinding part 3b is provided on an outer portion of the disk in the
radial direction and 5 - on said front side thereof but recessed in the

t hi ckness direction. The invention of claim6 is the grinding machine for
wel ding el gelkckpsigss as definredin r]elmi Mbheheiret Re thest ggilﬂmltgl parenal g al
of a longitudinally inclined surface 3al defining the Tirst grinding part
3a is the smam asndhpbrdbnacf ohgidiydiimathy radedli dack sus hagal 3hlttefionng
the 10 second grinding part 3b, wherein the inclination angle a2 of a

t ransver selsidiendiereed iaurtfeatte ckaiz sdedireichp 1t he dftilress e gund@rmgd pag tp a34 3ibs
the same as that of a transversely inclined surface 3b2 defining the

second gri ridi P Yakerd 8p, amed tenaraithor e thedidusk Rnotheapa drad-dirnestjon nnd
between the longitudinally inclinped surface 3al and .the transversely 15

i nclined st adtd daonbeidhghergak byt iraaehte har ttheathiskpaehditedtion t hat of

an arc-like:joint_between a |longitudinally.inclined surface 3hl and
transver;elylihcf?ﬁ%dn§ﬁPFH%%- b%hﬁ?ht éS?&%oﬁa“Uﬁwﬁa? qb%???%bf”?ﬁgng
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gitudinally inclined surface 3al to 25 formthe end portion of the

el ectrpde Addyid t BeinsaRe pdrta3eonevheéreihr aR8VehsRinati gl aRgde sur,f ae 3a2
to discharge grinding dust and a
transversely inclined surface 3a; defining the first grinding part 3a is
the same as that of a transversely inclined surface 3b; definin.g the
second grinding part 3b, and wherein the radius R of an arc-like joint
between the longitudinally inclined surface 3a; and the transversely
15 inclined surface 3a; ofthe first grinding part 3a is identical to that of
an arc-like joint between a longitudinally inclined surface 3b; and a

transversely inclined surface 3b; of the second grinding part 3b.

The invention of claim 7 is the grinding machine for welding

. electrodes as defined in claim 1 wherein the grinding area 3A of the
20 grinding disk 3 is integrally formed of grains with a medium grain
size. |

The invention of claim 8 is the grinding machine for welding
electrodes as defined in claim 7 wherein the grinding area 3A of the
grinding disk 3 comprises a longitudinally inclined surface 3a; to

25 form the end portion of the electrode A into the shape of a cone, a
transversely inclined surface 3a; to discharge grinding dust and a’
curved surface 3a3 to polish the tip Ay of the electrode A to a mirror

surface.



curved surface 3a3 to polish the tip Ao of the electrode Ato a mrror
surface.: 6 The invention of claim9 is the grinding machine for welding
el ectrodes as defined in claim1l wherein the grinding area 3A of the
grinding disk 3 is fornmed on both sides of a base of the grinding disk 3
symmetrically. 5 The invention of claim 8 is the grinding machine for

wel ding electrodes as defined in claim1”wherein one end of the sw ng
plate 4 is pivotably fixed on an upper wall of the housing (1) in such a

way that the ot hefe R 4@ RS MRYEG 9 1§h%edgfﬁf3&1'n@ nPchie &5} wéldh
notor drive shaft 2a. 10 The invention of clarm1l i's the grinding mac ne

for wel di ngeleghest é9ad8sd asindef inedaim ¢lwherdiniaeed i nldiaged acd sode fhalder
7 conprises a cylindrical chuck guide 7a, a collet chuck 7b to be

i nserted i ngndingndl sif 3 sai ftb raneid lo rgbiodk sideandf a tade nfitheagriakuak dsskr ew
7c inserted into the chuck guide 7a from an upper side thereof, 15 wth
the tip poriisymmetaoedyinto the collet chuck 7b. The |nvent|on of claim 12

is the grinding machine for welding electrodes as defined in claimll
whereih a spacer e wnpvgnaiapedi ¢liadm 4R b“«hlé%@h“fisﬂwf%@bl“b% forevekliog

~guide 7a of the electrode.hol der so that the tip f the el ectrode A
i's positionfd§WhFh s Lgﬁlﬁe#n’g’ Z@r@rlo r?an he @ gé&ﬁds‘@%mlﬁge&art

ol ot rodes. oP HOTiaRa TR H Rnt§ Sles oPY T 1 HBT 'u”séafgﬁélﬁemm% feway
ia a round PAIOHS °bOFL <4 ¢ %E”ﬁ%%h’&@ﬁ e oMFePLRGE D MREL AP ofdg”

hi ne formg@bpkﬁgve§h§@gggdes as defined in cIa|n11 wherein the smnng
te noving

10 The invention of claim 11 is the grinding machine for welding
electrodes as defined in claim 1 wherein the electrode holder 7
comprises a cylindrical chuck guide 7a, a collet chuck 7b to be
inserted into an end of said chuck guide 7a and a cylindrical chuck
screw 7c inserted into the chuck guide 7a from an upper side thereof,

15 with the tip portion screwed into the collet chuck 7b.

The invention of claim 12 is the grinding machine for welding
‘electrodes as defined in claim 11 wherein a spacer 16 with a specific
thickness h is placed on the chuck guide 7a of the electrode holder 7

. so that the tip Ao of the electrode A is positioned within a grinding

20 groove 3b' of the second grinding part 3b.

The invention of claim 13 is the grinding machine for welding
electrodes as defined in claim 1 wherein the holder guide 6 with the
electrode holder 7 held therein is turned by the electrode turning
motor 8 via a round rubber belt 15.

25 The invention of claim 14 is the grinding machine for welding
electrodes as defined in claim 1 wherein the swing plate moving
mechanism 9 comprises a moving handle 9a and a worm gear 9b which

is turned by said moving handle 9a and engages with a thread 4c



mechani sm 9 conprises a noving handle 9a and a worm gear 9b which is
turned by said noving handl e 9a and engages with a thread 4c 7 provided on
the swing plate 4. The invention of claim15 is the grinding machine for

wel ding electrodes as defined in claim14 wherein the distance 1 for which
the electrode holder 7 is noved by the szvi ng plate noving nmechanism9 5 is
i ndi cated by a dial gauge 10 having a drive body 10a which is interlocked
wi th a gauge stopper 4b provided on the swing plate 4. BRI EF DESCRI PTI ON
OF THE DRAWMNGSdElGn khieSswidY Matd gw of a grinding machine for welding

el ectrodes in accordance with the present invention. 10 FIG 2 is a side

el evation of the Qmenthivwgntieaho heldan Melisdithg grehdchgadeshimd Gor3vekdimg
front elevation of the grinding nachine for welding electrodes. FIG 4 is.
a vertical ,eleettodesnlassd @ nedennat | om df4 wheressahtei distahibegafdr ethichethe
grinding machine for welding electrodes. FIG 5 is a vertical, sectional
front el evatlieshrode thnd dessensimovegdaby tdfe shangr p hatiengp ardats mee chaniwet @ ng
el ectrodes. FIG 6 is a sectional view of a grinding disk. FIG 7 is a
secti ohal * visehndfcadgdebacer dirl @uvage ddtyhavioerrcdrave gy ekPr awdielhyisi ew

Sibizg?! i gtk <o %ﬁéi@éeéﬁéte%ieg%égg?%m&%aaﬁg&kﬁ?Eep&takgg d
gr | ndi Age oSt e of et b Pdahs bnd
ol oot r odos BRIEEIESERP TS G Kook AW ER, P % Cect onal i ow of

a grinding di sk fprgwel digng plan view of a grinding machine for welding

‘ electrodes in accordance with the present invention.
10 FIG. 2 is a side elevation of the grinding machine for welding
electrodes.

FIG. 3 is a front elevation of the grinding machine for welding
electrodes.
FIG. 4 is a vertical, sectional side elevation of the essential
15 pa\rt of the grinding machine for welding electrodes.
FIG. 5 is a vértical, sectional front elevation of the essential
part of the grinding machine for welding electrodes.
FIG. 6 is a sectional view of a grinding disk.
. FIG. 7 is a sectional view of an electrode chuck body.
20 FIG. 8 is an explanatory view of an electrode grinding extent
setting gauge.
FIG. 9 is a sectional view of a grinding disk for welding
electrodes in accordance with a second embodiment.
FIG. 10 is a sectional view of a grinding disk for welding
25 electrodes according to a third embodiment.
FIG. 11 1s a sectional view of a grinding disk for welding
electrodes aécording to a fourth embodiment.

FIG. 12 shows an example of the form of the end portion of a



el ectrodes according to a fourth enbodi nent.
the formof the end portion of a 8
FIG 13 shows an exanple of the prior art grinding machine for
el ect r odes.
el ectrode axis Al
| a case mai n body
partition plate

FIG 12 shows an exanpl e of
tungsten el ectrode for TIG wel di ng.
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List of numerals

A
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1d
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lg
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3
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Ja
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3by

electrode A

axis of motor drive shaft
electrode axis

tapered section of electrode
tip end of electrode
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dust cover

clamp

grip

bushing
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hole

storage port
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drive shaft
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grinding disk
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first grinding part
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longitudinally inclined surface

longitudinally inclined surface

3b second

FIG. 13 shows an example of the prior art grinding machine for



3al longitudinally inclined surface 3bl longitudinally inclined surface 9
3a2 transversely inclined surface 3b2 transversely inclined surface 3b
grinding groove 3c base 5 4 swing plate 4a support axis 4b gauge stopper
4c screw 4d bushing fixing hole 10 5 cylindrical bushing 6 holder guide
6a annulus 6b pulley 7 electrode holder_15 7a chuck guide 7b collet
chuck 7c check screw 8 el ectrode turning9nntor 8a drive shaft 20 9 sw ng
pl at e novi ng mechani sm 9a noving handl e 9b worm gear 9c worm box 10 di al

gauge 25 10g, drive body ldselQEHY iifchaRk QlrfHBk!

3b; transversely inclined surface
3b’ grinding groove
3c base
5 4 ' swing plate
4a support axis
4b gauge stopper
4c screw
. 4d bushing fixing hole
i 10 5 cylindrical bushing
6 holder guide-
6a annulus
6b pulley
7 electrode holder
15 7a chuck guide
7b collet chuck
Tc check screw
8 electrode turning motor
. 8a drive shaft
20 9 _ swing plate moving mechanism
9a moving handle
9b worm gear
9c worm box
10 dial gauge
25 10a drive body
11 .electric control unit
12 grinding extent setting gauge

12a gauge main body



12 grinding extent setting gauge 12a gauge main body 10 12b nut 12c
setting:-bolt 13 grinding disk clanping screw 14 switch for grinder notors
5 . 15 round rubber belt 16 spacer 17 drive pulley 18 switchover limt
switch 10 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now, the enbodi nents of
t he present invention will be describedlﬁith reference to the draw ngs.
FIG 1 is a plan view of a grinding nachine for welding electrodes of the
present invention. FIG 2 is a side elevation thereof. 15 FIG 3 is a
front elevaijwn thereofpytFlG 4 is a schematic vertical, sectiona

el evation thereof. FIG 5 is a schematic vertical front elevation. The
grindi ng machi ne for waledting Bblctrodes of the present i nvention

conpri ses a box-shaped housing 1, a grinder notor 2 placed 20 inside the
housing 1, B3 grindi ng dirskdBgWdich clsmipingedraw a hi gh speed by the grinder
motor 2, a swing plate 4 provided in a front part of an upper wall of the
housing 1, B cylindricawibabHionggBntdiexgdov@ersically in the centre of the
swing plate 4, a cylindrical holder guide 6 rotatably inserted into the
bushi 5, kh eIectrodé°W6¥Hé¥bbe?éﬁgVably inserted 25 into the hol der
-guide 6 in g vertical position, an electrode turning notor 8 for turning
the el ectrod® hol der 7 \i%°hol der guide 6, a swing plate nmoving mechani sm

9 to nove one si de of td}gvgvgur]ge}pl ate 4

18 switchover limit switch
' 10 DESCRIPTION OF THE PREFERRED EMBODIMENTS.
Now, the embodiments of the present invention will be
described with reference to the drawings.
FIG. 1 is a plan view of a grinding machine for welding
electrodes of the present invention. FIG. 2 is a side elevation thereof.
15 FIG. 3 is a front elevation thereof. FIG. 4 is a schematic vertical,
sectional elevation thereof. FIG. 5 is a schematic vertical front
elevation.
The grinding machine for welding electrodes of the present
. invention comprises a box-shaped housing 1, a grinder motor 2 placed
20 inside the hous.ing 1, a grinding disk 3 which is turned at a high speed
by the grinder motor 2, a swing plate 4 provided in a front part of an
upper wall of the housing 1, a cylindrical bushing 5 fixed vertically in
the centre of the swing plate 4, a cylindrical'holder guide 6 rotatably
inserted into the bushing 5, an electrode holder 7 removably inserted
25 into the holder guide 6 in a vertical position, an electrode turning
motor 8 for turning the electrode holder 7 via holder guide 6, a swing
plate moving mechanism 9 to move one side of the swing p.late 4

supporting the electrode holder 7, a dial gauge 10 to indicate the



supporting the electrode holder 7, a dial gauge 10 to indicate the 11
extent of novenent of the electrode holder 7 held by the swing plate 4,
and an electric control unit 11 to control the drive of the grinder notor
2 and el ectrode turning notor 8, etc. In addition, the housing 1 is
provided with a grinding extent setting ﬂiuge 12 to set the extent 5 of
“grinding the el ectrode, a dresser (not shown) to clean.the grinding
surface of the grinding disk 3 and others. The housing 1 is nade in the

formof a hoxeMthf tnd@EMRet At phe RIYSI W TBLN BPIYhERd BBAEN OFs weitn@eh 1 Pleat e
or a plastic material with an opening on a front side and a dust cover |b

made of a t4anspaierdletOripl ashtwInaherilal td hatnteovVehs dhie eopénihrggeinddre
front side. In addition, the housing 1 includes a clanp 1 ¢ to fix the
dust cover rhbton2ganp dledtradd thushhggsoter 8Thetci nierd dditod nholeihmy swaign
body la is partitioned by a partition plate If. A dust case 19 is

removabl y pl as@doividad|widr agiinding egfteat fsedhin csapaet hpip. suthenexhoitte, a
support nmenber 1 h for fixing the notors 2, 8 i provided in the rear
conpart mentOBT b ngotias ﬁéeﬁgmdpeooﬂﬂrﬁ%e.r (ROt fBoath f fﬁfapﬁél%gb@dalm |

of the front conpar nt of .t he,. housin in body la, there is provided a
hole Ii wi tsrPrga?gr?dlfg%eﬁierjm@Odﬁsﬁtg Wﬂgeﬁﬁg?se inserted the cylindrical
bushing 5, the h ern_ qui.d etc. as. Will bhe de ibe I rth re,
aport 1 to stgtgegugﬁ?ﬁéd?ﬁg %f@%np¥%éﬁtﬁﬂégé§ﬁééﬂ¥gagg %&ESF & §§qg

one. si de_ofy 3 e HainOPRR {Tikqe ThG 0] BUEYe BPLOBIA NS 4ttt with an

horizontal I'y on ower side 25 support me a not or
hve shaf to2enrd HianGr& if QUAE 1HE a RATdH tbQRrPl Bt Baliel o@Nd tREALHHAL MY UP

0 a space above the dust case 1 g of the housing main body I a.

10 plastic material that covers the opening of the front side. In addition,
the housing 1 includes a clamp 1c to fix the dust cover 1b, a grip 1d
and bushings le.

The interior of housing main body 1la is partitioned by a
partition plate 1f. A dust case lg is removably placed in a lower part

15 of a front compartment.

Furthermore, a support member 1h for fixing the mo'tofs 2, 8 1is
provided in the rear compartment of the housing main body la.
In the centre of the upper wall of the front compartment of the
. housing main body la, there is provided a hole 1i with a long opening

20 into which are inserted the cylindrical bushing 5, the holder guide 6
étc. as will be described below. Furthermore, a port 1j to store a
grinding extent setting gauge 12 is provided in a one side of the rear
compartment.

The grinder motor 2 is fixed horizontally on a lower side of the

25 support member 1h with a motor drive shaft 2a extending through the
partition plate 1f and protruding up into a space above the dust case
1g of the housing main body 1la.

In addition, a grinding disk holder 2b is fixed on the motor



In addition, a grinding disk holder 2b is fixed on the notor 12 drive
shaft 2a. Furthernore, the grinding disk 3 is renovably clanped on the
grinding di sk holder 2b by a grinding disk clanping screw 13. The gri nder
nmotor 2 used in this enbodinent is a 100-watt single phase alternating
current nmotor for 100 volts, AC, 50/60 Fg If 5 -a switch 14 for grinder
notors is turned on, the notor will turn ?or a specific time preset by a
el ectric control unit 11 and will be automatically stopped by a tiner

switch. EnbpdivReidatl 0of Fhecosimer ot gkinldig 981916BNG @iy 3bi P cIB@e eld
the.formof a disk approximately 10 60 mmin diameter and about 8.2 mmin
t hi ckness asn shevgrindiffgQ@isk hoTdher gibi bigiangrth din &3 dii sk fdl b irgsl n@v ecr éwst 2pped
front end of the grinding disk holder 2b and fixed by said grinding disk
cl anpi ng screw 13T h&@hgrigdiendimygodi 8ku3edsitf ghnede mb oalifm estt 1gra nd Ggwpétr t
3a made of relatively coarse dianond abrasive grains and a second grinding
15 part 3b siagdeqthassl alttievehying per i etnmedoalipasl 0 veles.n8 C, THY 64 Her  If
grinding part 3a has a longitudinally inclined surface 3al miih an

i nclinati ord KAt Al kth fardgrander gposphy kit wak ef o ot otk teg 40713 ne
per pendi cul ar Lg.the axis ~ of the nDHor drive shagt 2a a 8 a tran@v rsely
inclined sutBSddlBad Mt RTEHST nRY i AatSlEAtHSgI@™H0bf Undh ShpAld nkild 3’620
with respect to saidlaxus 4, TEe i?tersect'OQ point P of the two surfaces
is curved vi1iP2VSAHYSSOPPSsHAY DIGBS RV IHL second grinding part 3b of

t he grindi Jﬁuéﬁhﬁeh? f%gqﬁgggpg??gh thgicircunferential surface of the

first grindrng part sa an itudinally inclined surface 3bl

3“ nuous Wi th thge 2%ih@NgE dydk ald wddcld ord rownd aea Sak Q%pﬁ@ﬁil’hiaf@lty
nding part 3a. On~ the outer circunferential surface of the second

grindimg pagd m3h i AeEMeties dPYbARE & 2Vmshapechigkinedisng ghoomeiBFIGM 6h an
openi ng angle a3
The grinding disk 3 is fitted over a stepped front end of the grinding
disk holder 2b and fixed by said grindiﬁg_ disk clamping screw 13.
The grinding disk 3 is formed of a first grinding part 3a made
of relatively coarse diamond abrasive grains and a second grinding
15 part 3b made of relatively fine diamond abrasive grains. The first
grinding part 3a has a longitudinally inclined surface 3a; with an
inclination having an angle o) of approximately 10° with respect to a
line perpendicular to the axis ¢ of the motor drive shaft 2a and a
. transversely inclined surface 3a; with an inclination angle a; of
20 approximately 20° with respect to said axis ¢. The intersection point
P of the two surfaces is curved with a radius of about 0.08 mm.
The second grinding part 3b of the grinding disk 3 is formed on
an outer circumferential surface of the first grinding part 3a and has
a longitudinally inclined surface 3b; continuous with _the
25 longitudinally inclined surface 3a; of the first grinding part 3a. On
the outer circumferential surface of the second grinding part 3b, there
is provided a V-shaped grinding groove 3b' with an opening angle a3

of approximately 10° with a line perpendicular to the axis ¢ and a



of approximately 10 with a line perpendicular to the axis 4 and a 13 depth
of ‘about 1.2 mm 1In the present enbodi nent, the first grinding part 3a is
formed of relatively coarse dianond abrasive grains about #170 in grain
size, and the second grinding part 3b is fornmed of relatively fine dianond
5 abrasive grains about #500 in grain si %? Furthernore, the shortest

di stance 1 between the |ine passing the 'rntersection point P,

perpendi cular to the axis and the centre of the grinding groove 3b' is set
at about 2. fepum andoohe shonisgst di stance h between the |ine passing the
intersection point P, parallel to the axis 10 and the bottom of the
grinding groove 3 tHespsetedt ealbidinde Bt MThd fiarst @hingiegtpade Ai fOrmad n
outside dianmeter). Referring to FIGS. 1 to 5 the swing plate 4 is provided
on the fronfredndioélyt heauppdnamiotel abrahier ehgusinsga praith #3ddyid gramd sone, end
thereof is pivotably held at one point by a support axis 4a so that the 15
swi ng pl at end ¢hn saoeend griméi g Pact i3dnss cfprmfépalfrrmtla@lyhﬁm frmpad 1.
Anot her end of the sw ng !l))l ate 4 has a gauge stopper 4b thereon which is
brought i ntaPT@ShtQe&r 2l RPPHE #5949 &7 &2 iSV&body 10a of the dial gauge
10. 20 Furt her no\r/&eqrﬁthhe ot her_.end. of the, sw a screw t.hread

4c that engages STIY R gl SQBTB‘TSttﬂéStg\%%ﬁgi %Iteif’vﬁeleerﬁl’g\%/hﬁd'“ﬁe%‘h%sdin% 9,

wnch w11 e dagerdbed balon p Busitie (2019 Jel . 4oy 4 G o

g P R A S R B L

wt e 4. | beewsRarth Chihienslsd Galg MSMnGsectildiepeyai PAblacallehqbdere gride

_ 10 ¢ and the bottom of the grinding groove 3b’is set at about 3.8 mm (for.
an electrode A 2.0 mm in loutside diameter).

Referring to FIGS. 1 to 5, the swing plate 4 is provided on the
front end of the upper side of the housing main body la and one end
thereof is pivotably held at one point by a support axis 4a so that the

15 swing plate 4 can move lin the directions of the arrows as shown in FIG.
1.

Another end of the swing plate 4 has a gauge stopper 4b thereon

| which is brought into contact with the tip of a drive body 10a of the
. dial gauge 10.

20 Furthermore, the other end of the swing plate 4 has a screw
thread 4c that engages with a worm gear 9b of the swing plate moving
mechanism 9, which will be described below.

A bushing fixing hole 4d is formed in the centre of the swing
plate 4. In this bushing fixing hole 4d, a short cylindrical bushing S

| 25 is inserted to support rotatably said electréde holder 7. And the top
of the cylindrical bushing 5 is fixed to the swing plate 4.

In the short cylindrical bushing 5, the cylindrical holder guide

6 1s rotatably inserted from above. That is, the holder guide 6 is



6 is rotatably inserted from above. - That is, the holder guide 6 is 14
turnably and novably supported in a vertical position with an annulus 6a
at the top engaging with an upper end surface of the bushing 5. The hol der
guide 6 is to fix renmovably the el ectrode holder 7 and is cylindrical in
shape as shown in FIG 4. Said holder guide 6 is 5 rotatably supported in
a vertical position on the swing plate 4 Via the bushing 5 as nentioned
above, and in this holder guide 6, the electrode holder 7 is renovably

inserted an@ rhia%@q.add ndshda s IyOBuppost &y en PUL LY c 8D plos i fi@mMRGAt A Andah PWALs
part of the hol der guide 6. A rubber belt 15 connects the slave pulley 6b

and a 10 déa ue thel iqy ehgadiisposatt om wp pkri yed shaticSafathet beskingctr ode
turning notor 8 The electrode holder 7 is to hold renovably and clanp an
el ectrode A in suEheaolglert gaidea & ip tof fixhee mlopattrlgdeh ¢ $1eatroate Aot dei th
the first grinding part 3a of the grinding disk 3. 15 The el ectrode chuck
unit 7 conpindes cydsndhicvn iimnsirre ap skowayin §dGQ. chl Sehdcko lgdeuvde toihe
renovably inserted into the holder guide 6, a collet chuck 7b inserted
into ah end PaiehbhsepporkedHiick vVeghicdd PrasIahen £ lchile 16 veidewl #te #ndadrthey

froman upper side_of the chuc ui de 7a. and. scr d on,and en ed wth
e Col | ot EHHRATE D 25 et N 5 2BPder AL MU S baldRae i 6 gk e RITEbI9

chuck 7b and the chuck scr 1C | i_ght gned up, the collet chuck 7b wi Il
squeeze ang"ﬁgfﬁ gﬁaré éﬁﬁﬁﬁ?hgwgfggiﬁggeﬁﬁsgA nunber of different collet

chucks 7b can be yRgad{oh, AiieEaNtIEFSPRGL! i h B3| idCa dlo3BL Bladt ff the
el ectrode insertion hole. I'n the present enmbodiment, Dy electing a
llete chugkidirt Buade aPPTRRNIAE BeaBEeEoRhe 8l £EhE QTG vENSETIelyOBLNP &2 t he

ndi ng machi ne “can accept el ectrodes A with dianeters betweén 1.0 nmto
2.6 nmo drive pulley 17 disposed on a drive shaft 8a of the electrode turning
motor 8.
The electrode holder 7 is to hold removably and clamp an
electrode A in such a way that a tip of the electrode is in contact with
the first grinding part 3a of the grinding disk 3.

15 The electrode chuck unit 7 comprises, as shown in FIG. 7, a
cylindrical chuck guide 7a to be removably inserted into the holder
guide 6, a collet chuck 7b inserted into an end portion of the chuck
guide 7a and a chuck screw 7c inserted from an upper side of the chuck

. guide 7a and screwed on and engaged with the collet chuck 7b. If the

20 electrode A is passed through the collet chuck 7b and the chuck screw
7c is tightened up, the collet chuck 7b will squeeze and hold and clamp
the electrode A.

A number of different collet chucks 7b can be made with
different respective inside diameters of electrode insertion hole. In

25 the present embodiment, by electing a collete chuck with an
appropriate diameter of electrode insertion hole, the grinding machine

can accept electrodes A with diameters between 1.0 mm to 2.6 mm.

In addition, the chuck guide 7a is so made that a spacer 16 can



In addition, the chuck guide 7a is so nade that a spacer 16 can 15 be
renovably fitted on the chuck guide 7a as shown in FIG 7. As wll be
descri bed bel ow, the spacer 16 is used when the tip A0 of electrode A s
ground to a mrror surface by the second grinding part 3b after an end
portion of electrode Ais fornmed. 5 The 3Iectrode turning notor 8 is
nounted in a rear portion wthin the ho éing main body la and is put on a
| ower side of the support nenber | h. Said drive pulley 17 is fixed on

said drive gdathmBaly fiteed ol B ERdekt g i garmd Oho&n ANG IEN BNA L6411
rubber belt 15 is placed 10 around the drive pulley 17 and the sl ave

pul | ey 6b die tdleschill elbb edoivgahe. s pldues, 16 fistuse deveeinr tide tipni of eotarod® i s
turned, the holder guide 6 is driven via said endl ess rubber belt 15,

whi ch, in tAris,gmnindeso tahmiredestriode hylthers et aredngvaibd yn g lpampd 4 1t er en
hol der guide 6 and the electrode A fixed therein. 15 The swing plate

novi ng mecheid ordidorpraleest edadvisniormaddl e 9a, the worm gear 9b to be

turned by said nnvgng handl e 9a, and the thread 4c at .the end of the sw ng
plate % engagi ng 54§ de\RsthaP §8atur 98 Came Bithér &5 MPUMEd i hd SRENBPELI®A | s

turned, the rrm gear, 9b . noves. the swing plate 4 in the, direct.ions_.of the
arrows usi Y THE TBH hosigg mains bpdhd & A ¢f ML P frkO W nj 481 B ot
noves in the djrecti of .the arrows, the electrode holder 7 fixed on the
SW ng p|até“%ﬂ%%3e§639§%iﬁgr with the result that the tip of electrode A

moves in the di reS:iiidorH_rQ(/etPGll@Sj 8.7 95 P& dPrs A4l vei shaftaffaga29f T

extent to which the swing plate’4 is noved by turning the noving handle 9a
igy shown oreteherdlialtugauge mdtoThal And as Sadesdr FvBbebait 10R ikhgladed i N

tact with the gauge stopper 4b on the swing plate

10 around the drive pulley 17 and the slave pulley 6b of the holder guide
6. Thus, if the electrode turning motor 8 is turned, the holder guide 6
is driven via said endless rubber belt 15, which, in turn, drives the
electrode holder 7 removably clamped in the holder guide 6 and the
electrode A fixed therein.

15 The swing plate moving mechanism 9 comprises a moving
handle 9a, the worm gear 9b to be turned by said moving handle 9a, and
the thread 4c at the end of the swing plate 4 engaging said worm gear
9b and others. If the movirig handle 9a is turned, the worm gear 9b

. moves the swing plate 4 in the directions of the arrows using the

20 support axis 4a as a fulcrum.

If the swing plate 4 moves in the directions of the arrows, the
electrode holder 7 fixed on the swing plate 4 moves together with the
result that the tip of electrode A moves in the direction of the axis ¢
of the motor drive shaft 2a.

25 The extent to which the swing plate 4 is moved by turning the
moving handle 9a is shown on the dial gauge 10. That is, as said drive
body 10a that is in contact with the gauge stopper 4b on the swing plate

4 moves in the directions of the arrows, the extent of movement of the



4 noves in the directions of the arrows, the extent of npvenment of the 16
sw'ng plate 4 is indicated on the dial gauge 10. It is noted that the dial

- gauge 10 itself is known and will not be explained. The electric control

unit 11 is for controlling the operation, 5 including startup and stopping
of the grinder notor 2 and the electrode1 turning notor 8. If the switch 14
for grinder notor is turned on, the two r6rotors 2, 8 will turn at a

speci fic speed for a preset time. To grind and polish the tip of electrode

A to a mrrapinrplAees isUsidigaidieonearndigr padieg art 3b of the grinding
disk 3, the two 10 notors 2, 8 are switched to high speed node with a

greater nunber ofItrieund tutd d‘rﬂ the dcdlugaupg 10 swsietl Ehokerowhrarnd swilt abt b&,

and the two notors 2, 8 turn at a specific speed for a preset tine. Said
grindi ng ext>grihisedti ng gauge 12 is used to set the protruding extent of
the electrode A held by the electrode holder 7 to 15 decide the grinding
extent of el ectroHl@eAelewﬁewgppn@rmbuwtehk 15efQf ﬁ@ngaﬁkjengzth% Orpé(f@\?&b‘lly

stored on one SI de wall of the housing in body | E ndi n ent
settiny gaude!lyd l%r?f)?fté@sa“ StORBIAE] |s§m§erame§,f>r o"r‘?‘gé" € §as o

body 12 t 12b d d 2 th i
ot iy ol e ised SBeLhES": TP g MBS st Lacbo L BT PSR DB 3
t ed to th . fr_el b ht
o ot aato R PRUTC RN ABRat Ae PR LhEelrof LEFEAACMLD DTOVIM
the el ectrode A pfo ruﬁesa[wt olBkntiie @ %tfr@n%m@h@e/& to a2Ritibd Bhsface
§ ey

fegard, the grindi ng extent settlng gaude 12 is used in the foll ow ng way.

!ist, the @ieGt nReeséedfd h%hdxcﬂlﬂ@ ®lagfssl o N thikegr Bl EiGlg edekhgl deve fww th
i tip portion protruding by a specific |ength.

10 motors 2, 8 are switched to high speed mode with a greater number of
revolutions by actuating a switchover limit switch 18, and the two
motors 2, 8 turn at a specific speed for a preset time.

Said grinding extent setting gauge 12 is used to set the
protruding extent of the electrode A held by the electrode holder 7 to

15 decide the grinding extent of electrode A. Thé grinding extent setting
gauge 12 is removably stored on one side wall of the housing main
body la.

The grinding extent setting gauge 12 comprises, as shown in
. FIG. 8, a cylindrical gauge main body 12a, a nut 12b fixed on an end

20 of the gauge main body 12a and a setting bolt 12¢ screwed into the nut
12b. With the eleétrode holder 7 inserted into the gauge main body
12a, the tip of electrode A is brought into contact with the setting bolt
12¢c which controls the extent to which the electrode A protrudes out
of the electrode holder 7.

25 In this regard, the grinding extent setting gauge 12 is used in
the following way. First, the electrode A is held and clamped in the

electrode holder 7 with its tip portion protruding by a specific length.

Then, the electrode holder 7 is inserted into the holder guide 6 and the



Then, the electrode holder 7 is inserted into the holder guide 6 and the 17
electrode Ais test-ground on the first grinding part 3a of the grinding
disk 3. Then the electrode is checked to see if the end portion is ground
to a perfect cone. If electrode Ais ground perfectly, the electrode

hol der 7 with electrode A held and clanpqq thereon is taken 5 . out and

pl aced in the gauge mai n body 12a, and the setting bolt 12c is npbved to
adj ust the gap between the tip of the electrode A and the end of the

setting boldlet2eod ® Rispesi-ireudidsé ante, ibsOgimdih@ p &xad®lod. theQpen dig
grinding extent setting gauge is set this way, the grinding extent of the
el ectrode Alic&n3be Hid¢ usthed ehadlt fodeeds si ngd ke bytot ks 1f10h garigd. pdNgxdn tshe
grinding of an el ectrode A using thebgrinding machine for el ectrodes of

t he presentgiaqwmehttioon pielr febie coescr i bedleTho dd r&tissgepuingd peréetidot the
grinding disk 3 that is suitable for electrode Awth regard to its

di anet er arrlecheo ¢¢ ihedidgg Swaple edectrnde pshelkdapdr¢liagmpedrihgrgpnrditad edi sk
3 is placed on the notor. drjve shaft 2a., Then, the electrode A ig inserted
"nto the coterREHRIGE fniming et ih BPcedol Horand BF(TFH tAE Pogt drt 1o
protruded by a specific |ength 45 mmt O-Q€P fromthe end of the coll et
Phuck 7o, (e arer pautst FRPEEpdt fuERY Redr gy SR G BeGhRat h b 55
chuck scre 20 t hol WM ' | ecj.rod

therein i sv%tlyg}slgrs‘[eet_gn?%ﬁiooqgh{eggg[t?gg %%Cn&f)%mcﬁ/ﬂﬁg&g‘f %t'ﬁe&ér?’l 28?n%§4e1§f)é%t

setting gaygeeldh@RdindMdd dxtenti ft0fngd I@ﬁ:d{?@% rs%‘iietfﬁsi‘ﬂaﬁ@rlth"éc riMdil gt he
Setting bolt 12c, the electrode A is pushed back though the coll'et chuck

And whep dnfieo 81186t e0gle: fd@led chni Bef Wl ystleidt bad i« the [AIgUBs PRIN 25
Wy 12a, the chuck screw 7c is tightened up to clanp the el ectrode A
Thus,10he pgmigeidi ng extent and the grinding extent of electrode A are now
set. It is assunmed that the el ectrode A has been test-ground as
Next, the grinding of an electrode Ausing the grinding machine
for electrodes of the present invention will be.described.
The first step is to select a grinding disk 3 that is suitable for
electrode A with regard to its diameter and the grinding shape of the

15 end portion. This grindi.ng disk 3 is placed on the motor drive shaft 2a.
Then, the electrode A is inserted into the collet chuck 7b of the
electrode holder 7. With its tip portion protruded by a specific length
(45 mm to 50 mm) frém the end of the collet chuck 7b, the electrode

. A is slidably held by lightly tightening the chuc.k screw 7c.

20 The electrode holder 7 with said electrode A held therein is
inserted into the gauge main body 12a of the grinding extent setting
gauge 12 and, with the tip of the electrode Ain contact with the setting
bplt 12c, the electrode A is pushed back though the collet chuck 7b.-
And when the electrode holder 7 is fully fitted into the gauge main

25 body 12a, the chuck screw 7c is tightened up to clamp the electrode A.
Thus, the protruding extent and the grinding extent of electrode A are

now set. It is assumed that the electrode A has been test-ground as

mentioned above and that the position of the setting bolt 12¢ of the



menti oned above and that the position of the setting bolt 12c of the 18
grirndi ng extent setting gauge 12 has been adjusted properly. Then, the

el ectrode holder 7 is inserted into the holder guide 6 to place the tip of
the electrode A on the first grinding part 3a of the grinding disk 3, and
then the switch 14 is turned on. 5 . VMiHﬁ the electrode A turns, its tip
is kept in contact with the first grinding part 3a of the grinding disk 3
and gradually ground. As the electrode Ais ground, the el ectrode hol der 7

slides dowgtiRapghkxtehe sBoliderg fuséla 26hundRlen 48juedveiqdrlyand the end
portion of electrode Ais automatically ground in the formof a cone. \Wen

the 10 el ectrodeThehdelie 2lstimal HoWebyY & oevdraed iditstthrecko!dekpgabdef6 t he
chuck guide 7a comes to rest on an upper end of the hol der guide 6,
preventing tohplatetheadp diothierclgctrosia & pdithg dowh sxnpding tient . 3 aNedrt hehe
el ectrode Ais ground for a specific tinme, the timer automatically

swit ches ofgripgengrshiok $.2and theprhenewiisdy é4)1sfgrrmed18ngri ndi ng conpl et ed.
When t he eIectroQ& A hag been ﬁrgund to a conical i%gpe the electr.o € h '
hol der? 7 is pul | eff Pdl% tBf $HEEthRffich tHaRse It s KifP tsiPacaPtagt M iR en
t he el ectrode holder. 7. Then Il e wat ching.the dial u 10, the mving
hand e oa 16Tt SR GEBADT ae S i RERERER ofhE e BRI & el (R
position of 1t i g .qf o] r j 611 I i i Nt

di rection (2)t191et leeéggﬂ?;éegdg %%A;F%o’ugl?eﬁglgy{r%?eahég%\%{ ?i gc/lléaegfdaon‘gg t{‘%f%hs,

the tip of (el gfiuedesfilie! @ P¥dthei]! 864 %@igm,d%dhﬁeneadi Wkt ARRPVEr t he
Second grinding part~3b of the grinding disk when the el ectrode hol der 7

!‘ pl aced dRcth&d OA dera@ind£tiCal RO oMbt 1d1€h&ViioReh RIfad € ohel. S WR¥RM Hed
i new position, the spacer 16 is put on the chuck guide 7a of the

el ectrode helederode Woldidrhe sledestdoda bl detertann tdisthecspac&nobboputhe
thereon is placed in the
chuck guide 7a comes to rest on an upper end of the holder guide 6,
preventing the electrode holder 7 from sliding down any further.
When the electrode A is ground for a specific time, the timer
automatically switches off the motors 2, 8 with the conical form
15 grinding completed. When the electrode A has been ground to a
conical shape the electrode holder 7 is pulled out of the holder guide
6 and the spacer 16 is put on the electrode holder 7.
Then, while watching the dial gauge 10, the moving handle 9a
‘ of the swing plate moving mechanism 9 is turned to move the position
20 of the axis of the holder guide 6 inwardly (i.e. in the direction of the
centre of the housing 1) by a specific distance 1. Thus, the tip of
electrode A held by the electrode holder 7 comes just above the second
grinding part. 3b of the grinding disk 3 when the electrode holder 7 is
placed in the holder guide 6.
25 After the swing plate 4 is moved to its new position, the spacer
16 is put on the chuck guide 7a of the electrode holder 7. And the

electrode holder 7 with the spacer 16 put thereon is placed in the

holder guide 6.



hol der guide 6. 19 The thickness of the spacer 16 is set to dinension h
nment i oned above. Thus, the tip of cone shaped electrode A held in the

el ectrode holder 7 contacts the V-shaped grindi ng groove 3b' of the second
grinding part 3b. 5 If the switch 14 for the grinder notor is now turned on
again, the grinding disk 3 and the holdq@ guide 6 turn at a specific high
speed for a specific tine, and the el ectrode hol der 7 noves down sone
1.2mm under its own weight. As a result, a spherical portion of the tip of
el ectrode A is grpyedht ke l’offqmesagzi@&elbyistm ¢ demayresioach seennid nekd
grinding part 3b. It is noted that en the swing plate 4 is noved, the

swi tchover atonet Bhiis chhd8ip  facd natséd pied aldcinadecalligldswi tioh el bet tore
notors 2, 8 to a high speed. And the hem spherical tip of the el ectrode A
is finisheldotdera Tnicomdacsurthacd -whepegdr gatn&fig @ramye 35 BAbYW @0 md of
the grinding disk FIG 9 shows a second enbodi ment of the grinding disk 3.
As with therigdimglintgtditsk 3 of the first enbodi ment the grinding disk 3 of
t he second enbodi t is. e jn the formof a di sk about 60 in .

di amet?®r and abong"E .?Sﬂﬂggﬁ R%EPRﬁg§sngHg”gFVH8FH§ HP@kt%rqukaégalﬁo on
t he stepped part. of. the. front ortion of, t rindi ng disk . hol der b
and cl arrped”{)eogf 108 bﬁlﬁﬁg ad]cgggﬁgllodg?rz%”gf (??'éﬁ grt]iansggﬂcplftls%é“ghls rrepeldzng
screw 13. i Ne:i N t i pgdi i a ir ri.Adi ng
part 32 madPior SEESTTe IR e, Rt HIEPHA Ml T (L™ SEMe
grinding pafty 3 (RAerqts bl AW Mghy¥. A @Ri10SaQhhabeedl #8PQonThethé k5S

grinding part 3a and the second grinding part 3b are forned as step
f‘mati ons @netd@rbdenA isigewafd tha distor surface by the fine-grained second
- 10 grinding part 3b.
It is noted that when the swing plate 4 is moved, the switchover
limit switch 18 is actuated to automatically switch the two motors 2,
8 to a high speed. And the hemispherical tip of the electrode A is
finished to a mirror surface with great efficiency.
15 Embodiment 2 of the grinding disk
FIG. 9 shows a second embodiment of the grinding disk 3. As
with the grinding disk 3 of the first embodiment the grinding disk 3 of
the second embodiment is made in the form of a disk about 60 mm in
. diameter and about 8.2 mm in thickness. The grinding disk 3 1s placed
20 on the stepped part of the front end portion of the grinding disk holder
2b and clamped to the grinding disk holder 2b by tightening up the
clamping screw 13.
As is shown in FIG. 9, the grinding disk 3 has a first grinding
part 3a made of relative coarse grains of about #170 and a second
25 grinding part 3b made of relatively fine grains of about #500. The
first grinding part 3a and the second grinding part 3b a.re formed as
step formations on the front side of the disk.

That is, the first grinding part 3a is provided on the front side



That is, the first grinding part 3a is provided on the front side 20 of
the disk in an inner portion in the radial direction. The first grinding
part 3a has a longitudinally inclined surface 3al having an inclination
with an angle al of approximately 10 with respect to a |ine perpendicular
to the axis 4 of the notor drive shaft 2% and a 5 - transversely inclined
surface -3a2 having an inclination angle 92 of approximately 20 with
respect to the axis 4. Ajoint P between the two inclined surfaces is

curved in the ther @i of an Af GnWelNparfiddl Ya Fhe Ofa ARPT @XicRISCAY OTHS fimt The
second grinding part 3b is provided outside the first 10 grinding part 3a

in the radiglindihgcpaan3ankaon téegftueinasiydénblined saefsed Jian hieing an

t hi ckness direction, and has a longitudinally inclined surface 3bl having
an inclinatineiimngoa alitbfampprgdei oatef wppdowimatet nel 09 veither gsgreditctidb ar t o
the axis 4 of the notor drive shaft 2a and a transversely inclined surface
3b2 havi ng lanei petpemdicorani td the angt & 5 Hhe ghotpprdmiveasledit 20, viind 2
respect to the axis 4. An arc-sha'%e(gtf Joi nt Q between the two inclined

surfacks istreéasyesswin anglingg gyt Sagphryki et Bl P Oiostiom argde dXzthce

1 in the thickness directign of the disk (that is, the. .drive shaft

di roct i on AP RHEL G FHlar 2Rottryh FESRBBLEO 218 i bt webhoi he P BBTHFED 1
joint P of the .first grinding part 3a and the:.arc-]4d j .0l nt. 0 e
second gri ntd?'%dnﬁélrr{egﬁ,urg%cdg% he Cdllrsvt%éln%:netheifnoart e()flrggidarlC iIF}éQc ?%Erllpuso#the

disk is set - LGl ectrode A with an outside dianeter of
2.0 mm. Inoﬁhgﬁgg%gﬁ%geé%%ggﬁent; the first grinding part 3a and the 25

T2 LD e ROYICRLL LN LA, grkngey, SuARS, s e
10 grinding part 3a in the radial direction and on the front side but
recessed in the thickness direction, and has a longitudinally inclined
surface 3b; having an inclination angle oy of approximately 10° with
the line perpendicular to the axis ¢ of the motor drive shaft 2a and a
transversely inclined surface 3b; having an inclination with an angle
15 o of appfoximately 20° with respect to the axis ¢. An arc-shaped
. joint Q between the two inclined surfaces is curved with a radius R of
approximately 0.08 mm.
The distance | in the thickness direction of the disk (that is, the
. drive shaft direction of the grinder motor) is about 2.5 mm between the
20 arc-like joint P of the first grinding part 3a and the arc-like joint Q of
the second grinding part 3b, and the distance h in the radial direction
of the disk is set at some 3.8 mm (for electrode A with an outside
diameter of 2.0 mm).
In the second embodiment, the first grinding part 3a and the
25 second grinding part 3b are identical in terms of their angles o, a;
and radius R. Needless to say, they may be made different from each |

other.

Also, this second embodiment 1is i1dentical to the first



Al so, this second enbodinent is identical to the first 21 enbodinent in
terns of distance | and distance h. Again, needless to say, a different
distance | and a different distance h nay be adopted in the second

enbodi nent. The procedure of grinding the electrode A using the grinding 5
disk 3 in the second enbodinent is exact5¥ the same as that in the first
enbodi nent and will not be explained. In“the grinding disk 3 of the second
enbodi ment, the second grinding part 3b is open on. the front side, and

does not hamabaddiménthaPesk HE AAVei Aankl It hedfdisshn eaodiAentn, ndwfieiers,
the second 10 grinding part 3b is hardly clogged. That substantially saves

| abour neeqdsq 4 diffeient edianescand acdr e diffféhentgdistdineg Himk y3be Edugetientent
3 of the grinding disk FIG 10 shows a third enbodi nent of the grinding

di sk 3. As insttmwsecondletnbdadimehe grinding disk 3 is some 60 nmin dianeter
and 15 about 8.2 mmin thickness and is integrally fornmed of dianond
abrasi ve grains (Tlb¢ avioge dvaeeef @ninding thedelestgedienAshaeng #880gringting

" exanpl e) between coarse grajns (#170, for exa Ie% and fine grain #500,
for exanpl é}‘.SkT%é“éhienscﬁcr@%?%b%d_‘if%eﬁhﬂsGﬁatcgg’5 ePpaLE 5artbabfntf1ﬁ irst
grindi ng di sk, hql der 2b and, .cl amped by, the,grinding disk clanmping: 20 screw
13. The gri‘?fﬁpﬂg?'aiegk agd; §”Hr’69/%§de’\‘n§/ltah“§dgri nding area 3A to grind the

end portion of the el ectrode A. ,Sai rinding area 3A is forned in__a _shape
correspondi ng toqﬁh h?ﬁﬂ?gﬁéags 5§%§ogfﬁ%§ é§8°50r F@H“%{“?%% HE e¢trode A

as shown I;%‘Fb@'{l%g agg,dﬂm{sf gjjgeergh&n_g{ﬂéwﬁr'aﬁit%%ﬁ%nids fRdd gf‘dg 2 vgéf a

ongi tudin Firned sur al having an inclination an .
mr oXi Mat ey ysh alfk Midrld VRSRECHn tRe tMPsH leRfo PEIMERHI C¥hRT e FOrd heh &%l 0T Of

rrID(§ > grinding part 3b is hardly clogged. That substantially saves labour
needed for maintenance and care of the grinding disk 3.
Embodiment 3 of the grinding disk
FIG. 10 shows a third embodiment of the grinding disk 3. As
shown in FIG. 10, the grinding disk 3 is some 60 mm in diameter and
15 about 8.2 mm in thickness and is integrally formed of diamond
abrasive grains (abrasive material) of a medium grain size (#350, for
example) between coarse grains (#170, for example) and fine grains
(#500, for example). The grinding disk 3 is put on the stepped part of
. the grinding disk holder 2b and clamped by the grinding disk clamping
20 screw 13.
The grinding disk 3 is provided with a grinding area 3A to grind
the en-d portionhqfthe electrode A. Said grinding area 3A is formed in
a shape corresponding to the finished shape of the end portion of the
electrode A as shown in FIG. 12.
25 That is, the grinding area 3A is defined by a longitudinally
inclined shrface 3a; having an inclination angle o; of approximately
10° with respect to the line perpendicular to the axis ¢ of the motor

drive shaft 2a that grinds the end portion of the electrode A into the



drive shaft 2a that grinds the end portion of the electrode Ainto the 22
shape of a cone, a transversely inclined surface 3a2 having an inclination
angle (X2 of approximately 20 with respect to the axis 4 of the notor
drive shaft 2a that serves to discharge grinding dust, etc., and a curved
surface 3a3 or an arc-like joint between the two inclined 5 surfaces with a
radius R of approximately 0.08 mmthat gri’nds the tip A(, of a tapered
section Al of the electrode A into a hem spherical mrror surface (for

el ectrode Amigd an gutsinde di arBievelety2iRced ToudalcRd 3tdhe il aalyr obde A
the electrode holder 7 is inserted into "~ the holder guide 6 and, with the

tip of el ecitnqdeaBioinnag@nd aGtofhpPréRemaldlygriondy ng aGreFADThd ARi§ ipr 6
grinding part 3a, the switch for the grinder notor 14 is turned on, as in

t he case ofthchendtiorsdriersbeblnfedia. thakheerveasheo ghisndliange dirskd3ngsd o sir, netat .,
about the axis k by the grinder nmotor 2, and at the sanme tine the

el ectrode And at ¢ feeid apoliaele 3taheo agh i i4al idie 1 hien teh elow e onld heurmo ngchioterd 8.
15 In this way, the electrode A turns and the end portion thereof is .
ground® on tHE TeRAMY HE Areédina Rofo framp b X it Hy YaP U8 30 Wi thetwkfiand s the tip

electrode A,is hn cont act . nd, the el ectrode

.the, electrode, Ais grqu
hol der 7 moeco HAuhE PR §he ol UbrAdud B NG 6 Hfeh” Olis Aot e G SR T £ A
d ti f th trode A i tomatical l sh d to.a ne 20 t he
ool udi namflrd e faBE (QifFe ach B S P TL bl BP §Fain sl B2 52 Y ml,

time, the tip of T@%r%@%%o@i‘%c 'édgrﬁg,u ?Fﬁtfrio’aiefsﬁ‘@?d&%358@‘2%"&%}%{:2&{&6"

mrror surface by the curved surface 3a3 o e grinding

1r‘son why thenhsl @6t 548 e s d9erndi e f o SReEr & hAata YVRYc o A clt SvAS the
lows. It is so arranged that the axis 4a of the electrode A extends

al ongi@ |ingriperipgndireal 3 ©@ ithe fxis gakn@inghgardBar, thé vavitehalfbr2ghe and
the grinding area 3A of the grinding disk 3 has a form
grinder motor 14 is turned on, as in the case of the first embodiment.
Then, the grinding disk 3 is turned about the axis ¢ by the
grinder motor 2, and at the same time the electrode A is turned around
the axis ¢, by the electrode turning motor 8.

15 _ In this way, the electrode A turns and the end portion thereof is
ground on the grinding area 3A of the grinding disk 3 with which the
electrode A is in contact. As the electrode A is ground, the electrode
holder 7 moves down in the holder guide 6 under its own weight. And

' the end portion of the electrode A is automatically shaped to a cone' by

20 the longitudinally inclined surface 3a; of the grinding disk 3. At the
same time, the tip of the electrode A-is ground and finished to a
hemispherical mirror surface by the curved surface 3a; of the grinding
disk 3.

The reason why the electrode A is ground and finished that way

25 is as follows. It is so arranged that the axis ¢, of the electrode A
extends along a line perpendicular to the axis ¢ of the motor drive

shaft 2a, and the grinding area 3A of the grinding disk 3 has a form

corresponding to the finished shape of the electrode A. Furthermore,



corresponding to the finished shape of the electrode A Furthernore, 23

the grinding disk 3 is turned by the grinder notor 2, and at the sane tine
the electrode Ais turned by the el ectrode turning notor 8. Wen the

el ectrode hol der 7 has noved down by a specific distance, the knob of the
chuck guide 7a cones into contact with tgg 5 top end of the holder guide 6
and hence el ectrode holder 7 is prevente from novi ng down any further.
When the grinding continues for a certain tinme, the tinmer swtch

automati caldpe gtORSintdQi§PIOLIS tdrn8d BNIhtherididerdinRdor 2, ahiNitshied sakhe
el ectrode hol der 7 is pulled out of the holder guide 6, 10 and el ectrode A

i's taken outinef thdeletodeodeshalrded Fy theesleetasd¢ edening hfoteht&i ned with
the end section in the formof a conic taper A, and with the tip end Ao
finished to a henWdphenheak]eatiroder helidéace lass mhoed dowi Gy 12.spkxidré nd
an electrode Awith a different outside dianeter or to 15 adjust the
grindi ng exdietencehehedii oy dfathit ¢ hgzkoguithe Tanicagn¢d anto cremtirny Wigdherd sm
9 is turned to move the position of the axis of the holderﬁgwde 6 al ong

the axis 4 @ end afoths haw%ggh@?@ pnd e ng esplecitf pde by ldeances prgyented
wat chi ng tgF di al ga ﬁ 10 so 8 adj ust the contact between the

el ectrode AT HHE ‘Erg Hd‘f‘h@“éf 20 In the preceding exanpl e, the
grinding area 3A rindi di.sk, 3 QVi ded th.al ong | nal |y
i nclined surface \gh,e,n e[h gnrmggngvg n%lunr acgfroéaﬁ |Cer el %o mer

fini shed Shape, f A RhAGL e i p A nRhoug: 4\ Fl Gs 1%gggh§eprﬁﬁmn

ifnvention is not limted to t obtain an €l ectr

F‘t' on hav{Rgs h Q. t?H%r@l(ic%?Gqu{‘tﬂd%ﬁ Wn‘égn@llfeﬁeéﬁf‘fofaﬂﬂé ﬁ%ld&Pagtul'd% 6a
step conical form the grinding area be provided wt

two- st @ppedan M@l & oatd N ACRM KN oluhasf tHeSelédNGddinﬁld)IdJéii nalTheh reqlebnﬂsHe
surfaces. A is obtained with the end section in the form of a conié taper A; and
with the tip end A, finished to a hemispherical, mirror surface as
shown in FIG. 12.

To grind an electrode A with a different outside diameter or to
15 adjust the grinding extent, the moving handle 9a of the swing plate
moving mechanilsm 9 is turned to move the position of the axis of the
holder guide 6 along the axis ¢ of the motor drive shaft 2a by a specific
distance while watching the dial gauge 10 so as to adjust the contact

‘ " between the electrode A and the grinding disk 3.
20 In the preceding example, the grinding area 3A of the grinding
disk 3 is provided with a longitudinally inclined surface 3a;, and the
curved surface 3a3 is matched to the finished shape of the electrode A
as shown in FIG. 12. The present invention is not limited to that. To
obtain an electrode A with an end portion having two tapered sections
25 with different angles, that is, a two-step conical form, the grinding
area 3A may be provided with a two-stepped inclination contour, that

is, two longitudinally inclined surfaces.

Embodiment 4 of the grinding disk



Enbodi ment 4 of the grinding disk 24 FIG 11 shows a fourth enbodi nent of
the grinding disk 3. This grinding disk 3 has two grinding areas 3A of the
third enbodi mrent symetrically forned on both sides of a base 3c so that
each of the two grinding areas 3A can be used in turn. 5 The procedure of
grinding by this grinding disk 3 is the me as that by the grinding disk
3 of the third enbodinent and will not b repeated. Effects of the
invention a. In the present invention, it is so arranged that the axis of
the 10 el ectroder B¥t endHhodl 9aFork henbedpereaitl ee Loiddiegadisk of Thes
notor drive shaft and that the grinding part of the grinding disk is so
formed to gamfdonm doskt I3e hfaisntwhegrahbipg atebahe &l ef tthedehirBue tbardion ent
when the grinding disk is turned by the grinder notor, the electrode is
turned by tfemel&cicalde-formmé g mipoth sedet hé asdese 8 crso. tidtegadflop€the 3 wisi ng
one grinding disk and one grinding machine for electrodes, it is possible
to shape tHﬁ“éﬁﬁ“%dﬁ?ﬁ&ﬁ/bﬁa@nbéﬂé@@rUUéUf®~a final fornfand finish t he

tipto a mrror face % é esent nventlﬁ ther rovi ded a
t wo- paft grindi nﬁ 8iPSR °§ UG firft %f‘ﬁfé{’éfgll?%tt bt BRLH i itk %ﬂm&ras
coar se in th ala nd.a secand gr.in |n art
f or med of f 3 lEﬁﬁlatl éfnaggfdl g%%raﬁkﬁ%ﬁ ar d,ﬁfag ([a eqbt ang, %h@ Bolthaei
t he sw ng turnably supporting the el ectrode holder 7 is noved by
the swing p te nDV|ng mechanism 9, and an end portion of the electrode A

i's ground bgfﬂnﬁsfdﬁ?ﬁeQBWQQHanpart 3a and the second grinding part 25
3b. By this arrangenent, the end portion of the electrode is <conically
ﬁped by the firstigthodiragenaihveatd hitrigl &8 ayedygd @hBet the axis of the
‘ 10 electrode extends along a line perpendicular to the axis of the motor
drive shaft and that the grinding part of the grinding disk is so formed
to conform to the finished shapé of the electrode. Furthermore, when
the grinding disk is turned by the grinder motor, the electrode is
turned by the ele\ctrode-turning motor at the same time. Therefore,
15 using one grinding disk and one grinding machine for electrodes, it is
possible to shape the end portion of an electrode to a final form and
finish the tip to a mirror surface.
b. In the present invention, there is provided a two-part
' grinding disk 3 comprising a first grinding part 3a formed of coarse
20 grains with a large grain size and a second grinding part 3b formed of
fine grains with a fine grain size. And it is so arranged that the swing
plate 4 turnably supporting the electrode holder 7 is moved by the
swing plate moving mechanism 9, and an end portion of the electrode
Alis ground by the first grinding part 3a and the second grinding part
25 3b.
By this arrangement, the end portion of the electrode is
conically shaped by the first grinding part 3a with relatively large

abrasive grains and only the tip Ay of the electrode is polished to a



abrasive grains and only the tip AO of the electrode is polished to a 25
mrror surface by the second grinding part 3b with relatively fine
abrasive grains with great efficiency. It is also noted that, with
electrode A held in the electrode holder 7, the end portion of the
- electrode is conically shaped and. the tip Ao is finished to a mrror
surface using the sane grind-ing nmachi ne Tor el ectrodes, and therefore,
even when grinding is switched from conical formgrinding to mrror
pol i shing, hhaere s&rivcdits) atat se8oh@ gihediRQSipdren3 Bf wiitte @ihsivall yt bime
el ectrode, and the tip AO can be fini sﬁed to a mrror surface efficiently
_and preci sedbyraside @ralms wWhieh greaerdfficierayi on, it is so arranged that the
el ectrode holder 7 is noved exactly by a specific distance | by the sw ng
plate noving nmedhars suis® wbitdd that chivitd ehectdioale gadygd dion the sddtticsthe
the turning driving force is transferred to el ectrode A by the endl ess
rubber bel thaBlemhi the igbplstiqned vdie electradens epsterldy shapedgnd the
- shrinking or. expanding. aresult, the electrode holder 7 is turned.
snoot hty. dLiPByo fér évwheﬁé?tai wgrfwesgbfgwr UTENS ADe 16 RF @t P 4tRS P tRine,
40 it is possi bLe t o ,adjust,the hfight of th%tip. enéi. Ao .of the elqe rode A
20 to a spedf LR RIESt oHEY (BSEFT N SRATt WIS S DRI HLY &1 YR Etr%‘
alone 10 & (I £1AN Eh ARy dSne! fb bNG BE GENLNI QY CRALRD s LIE 6] ATk
is also forned integrafly of“grains wth the same grain size (nediumgrain

size), withydBgsaibAdNth @b’ Shapede @ tFONE 0L AUt NP Al HahEd reRNdHUY  Of
the 25 el ectrode. That nakes the manufacture easy and reduces the cost of

yuf actureso b-mfhoe durrhbe drfrsentlyl my@nifreenselihe axis of the el ectrode
cw ends al ong a line perpendicular to the axis of the notor drive shaft.
10 c. In the present invention, it is so arranged that the electrode
holder 7 is moved exactly by a specific distance |1 by the swing plate

moving mechanism 9 while watching the dial gauge 10. In addition,

the turning driving force is transferred to electrode A by the endless

rubber belt 15, which absorbs fluctuations in the distance | by

15 shrinking or expanding. As a result, the electrode holder 7 is turned

smoothly.

d. By merely inserting the spacer 16 in the electrode holder 7,

’. it is possible to adjust the heigﬁt of the tip end Ao of the electrode A

20 to a specific elevational position and to grind precisely the tip Ao
alone to a mirror surface.

e. In the present invention, the grinding disk is also formed
integrally of grains with the same grain size (medium grain size), with
the grinding area shaped to conform to the finished contour of the

25 electrode. That makes the manufacture easy and reduces the cost of
manufacture.

f. Also in the present invention, the axis of the electrode

extends along a line perpendicular to the axis of the motor drive shaft.



26 That substantially sinplifies the construction and reduces the cost of
manuf acture as conpared with such grinding machines in which the grinding
disk itself is slanted against the electrode or the slant angle is
adjusted. 5 g. In the present invention, it is possible to nove the

el ectrode holder by the swing plate nnvbgg mechani sm whi |l e wat chi ng the
dial gauge, which permts very precise positioning of the electrode in
relation to the grinding disk. 27 What is clained is: 1. A grinding

machi ne forTwet dubgteh@alrodesplsied thlel O6h G ucrbehiahel EOAVEESitAg cokt of
box-1i ke housing (1), 5 a grinder notor (2) fixed in the housing (1), a

di sk-1i ke gniandifagtuielas(8) mpraoeiddedt v sutha gginddigignackan ¢ 8An wandhf iheed
on a drive shaft (2a) of said grinder notor (2), a swing plate (4) provided
above the ggiindiing diiskkit(s3)f andlonted algaihoushaglet)radel oguhysos taad amg kbl y
in the direction of the axis (~) 10 of the drive shaft (2a), a cylindrical
hol der gui dé 3Bpsiedat ably supported by the swing plate (4) in a vertical

positipn with a | ower portion rotruqed above th ri nding dj sk %32 in the
housing (1), an d ekPATEPHAI IR VAR AN KL | SPPENEREIG T s EhS SHEGtiame 18
hol d [ ' ich b - ith .end
hol der_ 0 ok, AL 6 VAR T BB Bk gE g A5

di sk (3), a@a@é@?%ﬁ?% t[%rr}lilﬂg @Q??rpﬁ@éis‘é’nip(br}i{i%nfiin)éegfi fhd e Repsy 89id 1)

relation to the grinding disk.



and which turns the holder guide (6) with the electrode holder (7) 20
fitted thereinto, and a sw ng plate noving nmechanism (9) which noves the
swing plate (4) along the axis (~) of the notor drive shaft (2a) by a
specific distance (1). 2. The grinding nachine for welding el ectrodes as
defined in 25 claim1 wherein the gri ndlzgg area (3A) of the grinding disk
(3) is formed of a first grinding part (3a) made of coarse grains and a
second grinding part (3b) nade of fine grains. 3. The grinding nmachi ne for
wel di ng el egty pdes cdsimehined in 28 claim1 wherein the grinding area (3A)
of the grinding disk (3) is made such that a first grinding part (3a) for
shapi ng an end portirogroading mekache ottr W9ldingt beedtobesf snidogeinding
provided on a front side of the disk while the second grinding part (3b)
provi ded wimhchiné shapgedstiggr oove (3b') for polishing a tip (Ao) of the
conically formed end ortion of the electrode (A) to a mrror surface is
provi ded on an out épx- Béilel bovesialg bb}tl on of the disk. 4. The grinding

machi ne for welding el ectrodes as defined | claim1 wherein the grinding
area (3A) of the &efHulsigm@ter () fixed ‘mt%ﬁwst‘%e(d)such that a f| rst

d t (3 f th t f, t | ectr.od
Porm of “a sone. a?%daﬁéébﬁ%%?raﬁﬁh%éﬁs?f?aﬁ?rprb%ﬁf%powﬁb?.girﬁphgns?ﬁ (3 hoy
of the coni 'V, rrred p E?Q of th el.ectrode.to mrror surface
are both pr¥ ééﬁe o "a? f ré‘r’n? gll L 81 dfhe'd %kmgﬂgsp%lgtt?vé?\} 15 5. The
grindi ng machi ne J%xg%) 9| AL Jégfbg%g‘i’%daéb&'% fhgd l’lmdl(?lﬁah?glé( gzl{r'?(ii(’béa' d

first grinding part on an i nner ortlo

ST I ML AT st riesa o
of the drive shaft (2a),
a cylindrical holder guide (6) rotatably s'upported by the swing
plate (4) in a vertical position with a lower portion protruded above
the grinding disk (3) in the housing (1),
an electrode holder (7) which is removably fitted into the
15 holder guide (6) and which removably clamps an electrode (A) with an
end portion thereof in contact with the grinding area (3A) of the
grinding disk (3), |
an electrode turning motor (8) which is fixed in the housing (1)
' and which turns the holder guide (6) with the electrode holder (7)
20 fitted thereinto, and
a swing plate moving mechanism (9) which moves the swing
plate (4) along the axis (¢) of the motor drive shaft (2a) by a specific
distance ().
2. The grinding machine for welding electrodes as defined in
25 claim 1 wherein the grinding area (3A) of the grinding disk (3) is
formed of a first grinding part (3a) made of coarse grains and a second
grinding part (3b) made of fine grains.

3. The grinding machine for welding electrodes as defined in



provi ded on an outer portion of the disk in the radial direction and - on 20
saird front side thereof but recessed in the thickness direction. 6. The
grinding machi ne for welding electrodes as defined in claimb5 wherein the
inclination angle ((xI) of a longitudinally inclined surface 3a, defining
the first grinding part (3a) is the sanme.as that of a longitudinally

i nclined surface (3b,) defining the secoﬁ grinding 25 part (3b); wherein
the inclination angle (a2) of a transversely inclined surface (3a2)

defining theasacoRehgFditdinggPaidin(@B@ed 83 Ahe saegasnditdl disk (®) is made
transversely inclined surface (3b2) defining the second grinding part
(3b); and wherleithae ar Adistz iR} i0f @artafIa) f&e sjhaipih gbhet veaah ptolreidd® of the

| ongi tudinally inclined surface 3al and the transversely inclined surface
(3a2) of thaefcitrede drAndn nhepbotm (Bap dsnd demriovadedoonhmfroft ande axfctid ke
joint between a longitudinally inclined surface (3bl) and a transversely
i nclined sudiskceviidp2yheofsecioa ds & bmdll g i aitngd phamrovagyd wivh arhé-sdvdnsdl ng
machi ne for welding electrodes as defined in C%ain1| wherein the grindjng
area (3A) o#fQhee g&i%éli ?fgr AL L% tipnfdg) A1 yheorrBECRE Vg far Redriant a
medi um grain si.ze. 8., Th rindi machi ne for | di.ng el ectrpdes as

ot i ned ! n POTHARA G mErafts bl 'O} Fndi My o6icst (TBAF TP THE e Al Hy ol ek
(3) is 10 Qv ] ptudinally inclined surface (3a,) for

shapi ng théaéﬁéhgggtﬁ%hh8 %ﬁggéfggkrode (A) inthe formof a cone, a

transversely incjinped %}:‘Hcﬁ%ﬁg PP i nf Lo Fl g ENAMY RPe SfroudHsNYs dHstin e@Nfh @

curved surface (3a3) for polishing a tip A0 of the electrode Ato a mrror
face. 15[@imlhe vgmr_rhdlnnghémgarhlnraen%)arwl(dmp & ept r@ﬂg&iia%Bdesfk ned iy

(W8 m1 wherein the grinding area (3A) of the grinding disk (3) is forned
symmet 0 i cal ¢ yn it eeah ssicthet bit tah€idsaseriafdihlge pgei qdianofati $r3hg e ek
grindi ng machine for welding electrodes as defined in
portion of the electrode (A) in the form of a cone and a second grinding
part (3b) for polishing the tip (Ag) of the conically formed end portion
of the electrode to a mirror surface are both provided on a front side
of the disk respectively.

15 5. The grinding machine for welding electrodes as defined in
claim 4 wherein said first grinding part (3a) is provided on an inner
portion of the disk in the radial direction and on the front side thereof
in the thickness direction, and the second grinding part (3b) is

. provided on an outer portion of the disk in the radial direction and on

20 said front side thereof but recessed in the thickness direction.

6. The grinding machine for welding electrodes as defined in
claim 5 wherein the inclination angle (a;) of a longitudinally inclined
surface 3a; defining the first grinding part (3a) is the same as that of
a longitudinally inclined surface (3b;) defining the second grinding

25 part (3b); wherein the inclination angle (a;) of atransversely inclined
surface (3az) defining the second grinding part (3a) is the same as that

of a transversely inclined surface (3b;) defining the second grinding

part (3b); and wherein a radius (R) of an arc-like joint between the



claiml wherein one end of the swing plate (4) is pivotably fixed on 20 an
upper side of the housing (1) in such a way that another end of the sw ng
plate (4) can be noved in the direction of the axis (4) of the notor drive
shaft (2a). 11. The grinding machi ne for welding el ectrodes as defined in
~claim1 wherein the el ectrode hol der (7) gonprises a cylindrical chuck 25
guide (7a), a collet chuck (7b) to be ing rted into an end side of a chuck
guide (7a) and a cylindrical chuck screw (7c) inserted into the chuck

gui de (7a) MMom@TtadidPRer i85kt ddeqadhcand awi tahda thiep tpeREvOfsel§Chgveithdd1t 0
the collet chuck (7b). 30 12. The grinding machine for wel ding el ectrodes
as defined surfaekai(@ak) aheheifirsat gpaceémg PArtwidta) s speciiciat tbhilcdktnessan h)
is put on the chuck guide (7a) of the electrode holder (7) so that a tip
(Ao) of thearcelidet jodet bAEwesmaslangriedinalhi nnaligraddungage ddbe ) (Bid)a of
the 5 second grinding part (3b). 13. The grinding machi ne for wel ding

el ect r odes Egngeeisedn lmﬁlln@|dawﬁfrcw(e’>rt@i)rpf? hiee i6raed guindangenanki ¢t he

el ectrode holder (7) held therein is turned py the, el ectrode turni ng notor
(8) vix an endl es7(s )rhreuﬁb’é‘rc}‘lﬁ‘él Myt e for M@Pcﬁ'*we% gé?mior@gesna&#r@nﬁ pin

vel 110 o ook 055 RG] PR g kA YK ST LRE Pagal) b T 1R
urned by it BYL TR IAELP L3, 300 SgrAmR iy e oo (1) provi ded
as defined in clgi fipL4o YORT QIO nf \6h il eS F8PGRe [dln 0¥ | 901 SN lsh s &l &G heads
hol der (7) is noved by the. swing plate noving nmechanism (9) is indicated
a dial gauge 7( Whehavi tige agdnidiagbotya (8Q9) othtkd S nidihgr Hogkgad)wid h a
ge10 provided with a longitudinally inclined surface (3a;) for shapi'ng the
end portion of the electrode (A) in the form of a cone, a transversely
inclined surface (3a;) for discharging grinding dust, and a curved
surface (3a3) for polishing a tip Ay of the electrode A to a mirror
surface. |
15 9. The grinding machine for welding electrodes as defined in
claim 1 wherein the grinding area (3A) of the grinding disk (3) is
formed symmetrically on each side of the base of the grinding disk (3).
10. The grinding machine for welding electrodes as defined in
" claim 1 wherein one end 6fthe swing plate (4) is pivotably fixed on
20 an upper side of the housing (1) in such a way that another end of the
swing plate (4) can be moved in the direction of the axis (¢) of the
motor drive shaft (2a).
11. The grinding machine for welding electrodes as defined in
claim 1 wherein the electrode holder (7) comprises a cy-lindrical chuck
25 guide (7a), a collet chuck (7b) to be inserted into an end side of a
chuck guide (7a) and a cylindrical chuck screw (7c) inserted into the

chuck guide (7a) from an upper side thereof and with a tip portion

screwed into the collet chuck (7b).



stopper (4b) provided on the swing plate (4). 20
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12. The grinding machine for welding electrodes as defined in
claim 11 wherein a spacer (16) with a specific thickness (h) is put on
the chuck guide (7a) of the electrode holder (7) so that atip (Ag) of the
electrode (A) is positioned within a grinding groove (3b') of the
second grinding part (3b).

13. The grinding machine for welding electrodes as defined in
claim 1 wherein the holder guide (6) with the electrode holder (7) held
therein is turned by the electrode turning motor (8) via an endless
rubber belt (15).

14. The grinding machine for welding electrodes as defined in
claim 1 wherein the swing plate moving mechanism (9) comprises a
movihg handle (9a) and a worm gear (9b) which is turned by the
moving handle (9a) and engages with a thread (4c) provided on the
swing plate (4).

15. The grinding machine for welding electrodes as defined in
claim 14 wherein the distance (1) by which the electrode holder (7) is

moved by the swing plate moving mechanism (9) is indicated by a dial

4gauge (10) having a drive body (10a) which is interlocked with a gauge

stopper (4b) provided on the swing plate (4).



