; €3ehh$D60Ts ELECTRI C TOOL AND | TS | NSULATI NG METHOD BACKGROUND OF THE
| NVENTION 1. Field of the Invention The present invention relates to a
doubl e insulation structure of an electric tool and its insulating nethod

and, nore particularly, to the safety of the operator from N “‘mmmwﬁ

| eakage and the size reduction of the alum num outer casinéw Mmm

portion when the netal outer casing is used in the portable el aghfig«c di sk
grinder that is widely enployed in grinding/polishing operations of the

wor kpi ece. 2. Descripiporrpé tdoL BBt £ AtisUsative aeeionc tool in the
prior art, the portable electric disk grinder enployed widely in

grindi ng/ pol i shing operations of the workpiece, for exanple, wll be
explained with reference to FIG 14 to FIG 19 hereunder. FIG 14 is a

Fhoul ati on Type partabl o S ACeRatty OF ol sputt SB?WJ%E\W\M\W@E\\\W

an outerrg?sing §§e18a fi§5§q§#9$ﬁ€iﬁ%th a notor 2 as a drivi

support atably a rotor tor 2. FIG 15 is a secti onakcosiozw
taken al ong an Hline in FIG14. .FIG 16 |s a _partially-omtted, .

| ongi t udi nal | y- sEBE | BREGSRF LM VFRhI SRobF Bt aRotRe? UOUBIE FRSUFAFIBR type
portable electric dis rinder,in the priaor . art, which, has a netal bushing
6 |t he SLEBFEUES R 45 CIEATHLC 0 RaapAET WP EhEMATESH TR R The
driving source to support rotatably the rotor 2b of the notaor 2. FIG 17 is
a sectionaW°§PeR@F§R€HléFéHg SR FhP PRABLYNOE EheeOPRrateg fZom the
partially-omtted |ongitudinally-sectioned side view showi ng a single

i nsul ati oneL§pETpEr Lapkade|and the ai3r Fpdveeton i kBepriwRipER OY#REh has

an outer casing 17 that is equipped with
casing as the grip portion when the metal outer casing is used

in the portable electric disk grinder that is widely employed
in grinding/polishing operations of the workpiece.
2. Description of the Related Art

As the electric tool in the prior art, the portable
electric disk grinder employed widely in grinding/polishing
operations of the workpiece, for example, will be explained
with reference to FIG.14 to FIG.19 hereunder. FIG.14 is a
partially-omitted longitudinally-sectioned side view showing
a double insulation type portable electric disk grinder in the
prior art, which has an outer casing 15 that is equipped with
a motor 2 as a driving source to support rotatably a rotor 2b
of the motor 2. FIG.15 is a sectional view taken along an H-H
line in FIG.14. FIG.16 is a partially-omitted
longitudinally-sectioned side view showing another double
insulation type portable electric disk grinder in the prior

art, which has a metal bushing 16 in the outer casing 15 that



the notor 2 as the driving source to support rotatably the rotor 2b of the
notor 2. FIG 19 is a sectional 'viewtaken along a J-J line in FIG 18. A
doubl e insul ation type portable electric disk grinder shown in FIG 14 and
FI G 15 conprises an outer casing 15 formed of insulating resin, a notor 2
including a stator 2a and a rotor 2b installed in this outer casing 15, a
bearing 3 for supporting ratatably an end portion of the rotor of the notor
2, a rotor supporting portion 15a formed in the outer casing 15 to support
thi s beariig ejuippeat wathbthsemdtehaét asobhactisieirgtsowate \toa sappouttat or 2c¢
of the rotor 2b, a carbon brush holder 5 fixed to the outer casing 15 to

hol d the cedbotalb)ysthed rodopoRBrof s Mottbirng . geRIG 61 Priw/ iaded ceionhae
opposite side to the commutator 2c of the rotor 2b, and a tip tool such as

a grindst opfew ar £k &K, a Wnd Ngh 11-ke condect egr ¢ 0 @0 auf@uts sihafd (not shown)
to recelve a rotary power fromthe power transmtting gear 6 via the output

shaft. rtf‘ai ROV & ARG WAL NAN.] yt—@‘ae Jtaloneer §§§e ISl %‘h'o% nigS
appl i ed to the carbon brush hol'der 5 and al so the double insulation’is

applied to tsq l%t Ohs@Pat Pon typPpditLpie éf@cgﬂ@'d‘i PEARL e A $h@chi eved
at|3ﬁ) g fgngn a é

by the supple ntary I nsu the outer casin rtiron to the

funct i onalo Nsul.ad OnrUhal ks ApRLiad taohe shotel, 2, Andadanes uppl v

line 7. suc codflgurat|on erat or “supplies e not or
omn tor tate the roto nd t hen

ransmt 23’%%629‘9%95 ot S 3R et S PRy SbeRe e R aCtRE out pur
this case, 28 fhdheng t “ o ”d;E? oh: 58 AT PSR a B AR DR s
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A double insulation type portable electric disk grinder

shown in FIG.14 and FIG.15 comprises an outer casing 15 formed

of insulating resin, amotor 2 including a stator 2a and a rotor

2b installed in this outer casing 15, a bearing 3 for supporting

rotatably an end portion of the rotor of the motor 2, a rotor

supporting portion 15a formed in the outer casing 15 to support

this bearing 3, a carbon brush 4 that contacts electrically

a commutator 2c of the rotor 2b, a carbon brush holder 5 fixed

to the outer casing 15 to hold the carbon brush 4, a power

transmitting gear 6 provided on the opposite side to the

commutator 2c of the rotor 2b, and a tip tool such as a grindstone,

a disk, or the like connected to an output shaft (not shown)

to receive a rotary power from the power transmitting gear 6

via the output shaft. Also, in the above configuration, the

reinforced insulation is applied to the carbon brush holder

5 and also the double insulation is applied to the rotor 2b.



t he doubl e insulation can be easily achieved and al so the creeping distance
to cause a short circuit can be prolonged even if the netal powders (dusts)
are produced continuously when the conductive material such as the netal is
wor ked. Therefore, the safety of the operator fromthe electric | eakage can
be assured. However, according to the above configuration, the rotor
supporting portion 15a is heated by the deterioration of the lubricating
oil, the fracture, etc. of the bearing 3 in addition to the heat that is
gener at ed Im adws toikar,githge polboruh len si rofu ltatel gt atsora et eared thye thd or 2b and
the yoke. Therefore, there is the drawback that, when such increase in the
t enper at urguExicaeds: dhe heall aE8IrstidMghieeBptfeat taeinlh LBeiaubhadieashng 15,
the rotor supporting portion 15a and its periphery of the outer 3 casi ng

15 is therg@lthy dghetiBda1 A 8ou1dhonitdnthaat aﬁ?m@éét@‘@ e e tidie2a

degradation of rectification is transmtted to the outer casing 15 fromthe

car bon bru%njda | Ayd e 5 5P ydish hol der 5. Therefore, there is the
t hat :/1&1 |§§ Y [

dr awback en suc rease in the tenperature exceeds the heat

resisting terri)er tgpgg?{:gﬁ?gg?ﬁggio asing rrréﬁ %ﬁliceassit@g E,grvgrfound

t he carbon brush ermal | y defor I'S manner, t he

outer casing 1o ScLbet i) byodatoped o fisie @Le LRERT bl ik Aiakrhe

rotor supporting por out er  casi ng support Tirmy

t he bearing 3 ich . s orts rotatably.the rotor 2b, to.cayse the

Feduct; on THAHE Herrit HREe TPAe Sothe 3o4Ra % RAFoFhS GuLEE BRErRg 15 i s
ready to deformor, break b he t.ernal i npact generated when the above
gri nder istﬁrbﬁﬁe%tmwg?ﬁlyné ﬁrﬁéh%t%tgﬁtﬁ?%&%%,cqg%r%p %be over cone
t hese probl ens,, such outer casing 15 nust_be replaced with a new outer

casi ng 15.9WRGNYH RV T QARG O PR S fef p'%ﬁa"ﬁﬂ Rt ric disk grinder
shown in FIG 16 and FI G 17 conprises the outer casing 15 fornmed of the

i nsul ating resi A thésnBese 5108 ddihguEre Seaine %g et tise IrdPBLA2D
installed in this outer casing 15, the bearing_3 for supporting rotatably
the end pdt¥itdit SPa%REqotidy %ff“‘teﬁleoﬁmtbre ansppatiggoresappBrtrPEdaporti on
15a fornmed in the outer casing 15 to support this bearing 3, a netal

bushi ng 16t cloweke bidtsiekat 19 ¢at dre ppbkY i Feh oved cnd sal smdthde
bearing 3, the carbon brush 4 that contacts electrically the 4 commut at or
2c of the ¢urepinh dif@ncs don deussh aheheat Sifricvdd cont be pyréenggsi ng 15
to hold the carbon brush 4, the power transmtting gear 6 provided on the
opposi te sé¢den tif tiiee cmbailt soodezs didushs )r atrer p2Zbduged thettinpousdly such
as the grindstone, the disk, or the |like connected to the output shaft (not
shown) t o wieereittee tdendwt arye povierr falorsudie gpoviere tmersin i ivgrigedr 6 via
the output shaft. Also, in the above configuration, the reinforced
i nsul at i onTher afiypt ¢ edheos 4 fiet ¢ afbdre bpagh thol tesm Sharell exd o0l ¢ headtagel e
insulation is applied

can be assured.

However, according to the above configuration, the rotor
supporting portion 15a is heated by the deterioration of the
lubricating oil, the fracture, etc. of the bearing 3 in addition
to the heat that is generated in the charging portions of the
stator 2a and the rotor 2b and the yoke. Therefore, there is
the drawback that, when such increase in the temperature
exceeds the heat resisting temperature of the outer casing 15,

the rotor supporting portion 15a and its periphery of the outer



to the rotor 2b. In addition, the double insulation is achieved by the
suppl enentary insulation of the outer casing 15 in addition to the
functional insulation that is applied to the stat.or 2a and a power supply
line 7. Further, the metal bushing 16 that can radiate the heat, which is
generated in the charging portions of the stator 2a and the rotor 2b and
the yoke, as well as the heat, which is generated by the deterioration of
the lubricating oil, the fracture, etc. of the bearing 3, to sone extent is
provi ded. Assangdasuls thelreatlligrdefoxteddr matlisan Aheurigiht heat gtegre rsatygabrt i ng
portion 15a of the outer casing 15 can be suppressed. In such

confi gur at 408,td htheopegahaatsonpd f e ddief ipeeEron d st heansndt t@dbyo apes at i ng
a switch (not shown) to rotate the rotor 2b, and then transmts the rotary

power Via biieePO¥ESikd as Mridn thedeakbbnapdukhesd out Huthes hadibdro yatdly out
the grinding/polishing operations of the workpiece. 5 In this case, since

the outer £gsapg 45 thadrd o] ARRLOY d NODRYANSICE SHAY Rl din

insulating resin material, t'he doubl e insul ation can be easil y achi eved and

al so the CEﬁEPéQQediﬁzguget% 62uBE-a SROELAC! EQLI hofan-DesEShgnICd oven

if the netal powders sts re produced contI nuous conductive

materi al ?8!3?8%{: £o 0t ghe! 8y £kcead51 H?Bef%g’o&%er éﬁfsghﬁg {)Ot){lﬁlr&Perator

fromthe e rl eakage can However, accor e above
configuratipn, th s..the s | a e heat t
exceeds ankgﬁnuﬁfg hﬁgfﬁraa#g%lo% g ?%%r%%?f% % ngglG ?@ %%%%rated
the increase in the_t erat ure_ excee the eat e ature of
the i nsul aPPRBEFesth g% QRERT t FRS 1 HEr é?ﬁ?ﬂ%ﬁfi%}%ﬁf%%ﬂa uter*asi ng
15 is brou ht about Ie |nsulat|on t portabl e_el ectric disk
grinder sh ﬁﬁ & elﬂ?ﬁﬁg? &%ﬁ% 49 ?Qﬁﬁﬁl%ﬂBPQ£¥ PrEéQPn§5§f° dritfed of
conductive material such_as netal alunlnung the |ike, éhe nntg

i ncl udi ng PHESEt G88¢NgalandabPpRetr 8¥BPOSh fh W%VIEBelﬁePﬁﬁggo teVnegsing 17,
the bearing 3 for supporting rotatably the end portion of the rotor of the
notor 2, aSPEPQFt§uﬁﬁJ‘Eﬁtﬁkh]gY§61@tF%E°{77§>'f SPnedLFR EhRe redret 1eRsi R to

support this bearing 3, the carbon brush 4 that contacts electrically the
conmut at or PeEfeFmaReerat heaiptamé and bbathihmputer casing 15 is ready

to deform or break by the external impact generated when the
above grinder is dropped down by mistake, etc. In this case,
in order to overcome these problems, such outer casing 15 must
be replaced with a new outer casing 15.

Also, a double insulation type portable electric disk
grinder shown in FIG.16 and FIG.17 comprises the outer casing
15 formed of the insulating resin, the motor 2 including the
stator 2a and the rotor 2b installed in this outer casing 15,
the bearing 3 for supporting rotatably the end portion of the
rotor of the motor 2, the rotor supporting portion 15a formed
in the outer casing 15 to support this bearing 3, ametal bushing
16 provided between the rotor supporting portion 15a and the

bearing 3, the carbon brush 4 that contacts electrically the



hol der 5 fixed to the outer casing 17 to hold the carbon brush 4, the power
transmtting gear 6 provided on the opposite side 6 to the rotor 2b, and
the tip tool such as the grindstone, the disk, or. the Iike connected to the
out put shaft (not shown) to receive the rotary power fromthe power
transmtting gear 6 via the output shaft. Also, in the above configuration,
the reinforced insulation is applied to the carbon brush holder 5 and al so
the single insulation is achieved by the functional insulation that is
applied tocémmeutsdtedor2af e nodicar 2B, tleend arbenpbweshshppdyr 15 féxéd I n
such configuration, the operator supplies the power to the notor 2 by

operating o sWd JutdrolcasShayn)l st eor Bbadethdecd o biushnrg thenpbagsmts
the rotary power via the power transmtting gear 6 and the output shaft to

carry out EP&ﬁﬁi@@iﬁ%/fé}H S& P PREE DA 1PN O o s W ki &C o ThWs, since
the outer casing 17 that is gripped by the operator is formed of the

conduct | ve, gterd el peh, A% e dBIAlan { hadieal €3 beoiadiated ! taw 2

surface of this outer casing 17 even when the rotor supporting portion 17a

' heated byydde: det erharalien o D8 IMPLLGALLPBAG] enbNB.CaAC RS et o

of the bea in addition to the heat I'S generated 1n the charging

i . he high h
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out er casi@? %g fromthe %grbon br.ush %ﬁyk@ %h%tcarggnobrus hol %%eS.
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suppr essed. or di ngl t.he bearing 3 . that supports rot bly the rotor 7
PP coé%fgurat%%%} the ref%fof%ed {hsu a f%n fs app fédyto the

carbon brush holder 5 and also the double insulation is applied
to the rotor 2b. In addition, the double insulation is
achieved by the supplementary insulation of the outer casing
15 in addition to the functional insulation that is applied
to the stator 2a and a power supply line 7. Further, the metal
bushing 16 that can radiate the heat, which is generated in
the charging portions of the stator 2a and the rotor 2b and
the yoke, as well as the heat, which is generated by the
deterioration of the lubricating oil, the fracture, etc. of
the bearing 3, to some extent is provided. As a result, the
thermal deformation around the rotor supporting portion 15a
of the outer casing 15 can be suppressed.

In such configuration, the operator supplies tke power
to the motor 2 by operating a switch (not shown) to rotate the
rotor 2b, and then transmits the rotary power via the power
transmitting gear 6 and the output shaft to carry out the

grinding/polishing operations of the workpiece.



2b can be held wthout fail by the rotor supporting portion 17a of the
outer casing 17, and also the outer casing 17 becones hard to deform or
break by the external inpact generated when the above grinder is dropped
down in error, etc. However, according to the above configuration, there is
the problemthat, if the nmetal powders are produced continuously when the
conductive material such as the netal is wirked, the safety fromthe

el ectric | eakage is | owered since the creeping distance to cause the short
circuit is shortln thisheasenfs tnecatihenouskrt hasinabl & thetulist godppgpe
portable electric disk grinders showmn in FIG 14 to FIG 17, as descri bed
above, theoydilor cngyedrdn nig fartmenh ofs theatiedubgtiihg deséeni naderanlef the

| ubricating oil, the fracture, etc. of the bearing in addition to the heat
that is geties adtbld ieuXdhied @i NP ard | €8s Df ddtei sted andirgll §heciot or and
the yoke. Therefore, there is the drawback that, when such increase in the
t enper at ur er £xsRefdd N ettt d e&iidd RO sheARealreie totahnBeOB Bl otgdeidng, the
rotor supporting portion and its periphery of the outer casing is thernmally

defornmed. A9, if hﬁ'lehirr%_h:atle%tovsg@}%r Fed tdye ke bheqdestadahit9RuBlsly

rectification is transmtted to the outer casing fromthe carbon brush via

the_car bon, hrsih Dol desy cdhAL SLOEE: s 111856t Sad N ARCKs £ N ycuen such

increase in the tenperature exceeds t at resisting tenperature of the
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def or med. r-casing i1s ernma , there

are the probl t he rotor supporting portion of the outer casing
cannot sup %¥$g$'§%§%F?{e beari ng, which supports rotatably the rotor, to

cause the reductjon jn the B%r LoCnenGe oLyuLie I0LPL aPg  fhat Lhe outer
casing is ready &I gr AGP BBk g '

the similar problem that, when the heat that exceeds an amount
of heat radiation of the metal bushing 16 is generated, the
increase in the temperature exceeds the heat resisting
temperature of the insulating resin and thus the thermal
deformation of the outer casing 15 is brought about.

Also, a single insulation type portable electric disk
grinder shown in FIG.18 and FIG.19 comprises an outer casing
17 formed of conductive material such as metal (aluminum), or
the like, the motor 2 including the stator 2a and the rotor
2b installed in this outer casing 17, the bearing 3 for
supporting rotatably the end portion of the rotor of the motor
2, a rotor supporting portion 17a formed in the outer casing
17 to support this bearing 3, the carbon brush 4 that contacts
electrically the commutator 2c of the rotor 2b, the carbon brush
holder 5 fixed to the outer casing 17 to hold the carbon brush

4, the power transmitting gear 6 provided on the opposite side



by the external inpact generated when the above grinder is dropped down by
m stake, etc. In this case, since such outer casing nust be replaced with

t he new outer casing to overcone these problens, there are caused the
drawbacks that the burden is inposed on the operator in respect of the
operation or the expense and that the effective utilization of the resource
cannot be attained. Also, according to the configuration of the single

i nsul ation type portable electric disk grinder showmn in FIG 18 and FI G 19,

there is the gtho®aor Rat,, ahfl the 1t Aogqlowdehsaar eh@radirodsk et ignousl y
when the conductive material such as the metal is worked, as descri bed

above, thegsaketyrfeen 1e elgidded aakags loslﬂpmersq&ﬁ NGt Rhdwrgepi ng
di stance to cause the short circuit is short. SUMMARY OF THE | NVENTI ON |t

is an objegt picdhge p&?é%tta'rnwgehbenf&emoy@é%mef her Ahave: 00| il and

to provide an i nexpensive el ectrlc tool having the double |nsulat|on t hat

s capabl egaf; 235UIbRGLEIGIEAL, T 83k t}qxgecsrga;g]toty)t}g OBl ko Busabidd Y of

t he outer casi ng, s excell’ent romt ectric eakage

and is Capggkacrg&c@ hiexinge e Bl g eal &teoog;ﬂby d UL, a0 9l the

outer casing ove obj ec ai ne prOV|d|ng an r|c
t ool haV|ng an, o ter §a3|qg%nade of petal tor a .stat and a
| hae

rotor inst a}ré% r? t lecé?iSH atéOBeja? |ar$ for dsgﬁp%? crtciltoe{)ta ly the
t f th t rt t d t t
Casing to LUBPORE PR a gD heF I & i FEREOBPd netat PRGZpER L B

provi ded al ong an i nner surface of the outer casing fromthe rotor

suppor t i ngtpér PPBRTL ?ngébo%én%bYect can be attained by providing an

el ectric tool having an outer casing made of netal, a nptor |nclud|ng a
stator and a rotb? ﬁ?ﬁﬁzﬂqqéﬁg“ﬁaﬁﬁénouﬁéﬁ PREFARCT oS HRRY 199 FRR RANforti ng

rotatably the rotor of the notor, and a rotor
to the motor 2 by operatlng a switch (not shown) to rotate the

rotor 2b, and then transmits the rotary power via the power
transmitting gear 6 and the output shaft to carry out the
grinding/polishing operations of the workpiece.

Thus, since the outer casing 17 that is gripped by the
operator is formed of the conductive material such as themetal,
the heat can be radiated from a surface of this outer casing
17 even when the rotor supporting portion 17a is heated by the
deterioration of the lubricating oil, the fracture, etc. of
the bearing 3 in addition to the heat that is generated in the
charging portions of the stator 2a and the rotor 2b and the
yoke, or the high heat generated due to the degradation of
rectification is transmitted to the outer casing 17 from the
carbon brush 4 via the carbon brush holder 5. Therefore, the
thermal deformation of the outer casing 17 can be suppressed.

Accordingly, the bearing 3 that supports rotatably the rotor



supporting portion formed in the outer casing to support the bearing, which
conprises insulating portions provided al ong i nner and outer surfaces of
the outer casing fromthe rotor supporting portion. The above object can be
attained by providing an electric tool having an outer casing nade of

metal, a notor including a stator and a rotor installed in the outer

casing, a bearing for supporting rotatably the rotor of the notor, and a
rotor supporting portion fornmed in the outer casing to support the bearing,
whi ch conzh semn thw Halsliwattihom orefatidr $f ahredotbrl@upporsinat pog triesi n
material or nore are provided to the outer casing so as to cover an inner

surface of;1derothieougas @gsﬁxﬁkg 13, Pehd RN&Jy/ tBE duter 8hei ngUPPBicone s
portion. The above object can be attained by providing an insulating nethod

of an electsig ttooalefe%w 89 BrdHt ¥y %Hepekﬁéeﬁap%ﬁ;sm fmed ddy ahiet al
outer casing in order to support a beari ng that supports rotatably a rotor

of a notor, h¥hﬂﬁ.aﬁqifiﬁﬁé%(gséhéﬁﬁﬁéﬁ &gwht?& dPLor igstalled in the neta

out er casi ng, onprises a first step of supporting the netal outer

casing at a pr qu;txf Jgr“e%c%?"d& %yt:hae BLULR! Lo (é Hi? hﬁi pourl ng a

strength not to orm‘t he rreta er CaSI ng, a Se ond S

nmelted insul atin eS| ter |nto i of th I vika an injection
Hhath 00, 1651 DL IRL ek alyd nf o dnsidlee. of Osmcﬂfa

port under-terkain con i'ons; an Ep O rmM g Thsul ating
| ayers betmeen t he d and .t he ne outer ca3| BRI EE SCRIPTION OF
THE. DRAW NS 25T @1%%%%?%%% HRh A SHan 75 408 BRAs! de

i ey shou pg Db ren B Soune ol on ype s faby et S
that is eqUIgpggegglng distance to cause the short circuit is short.
In the configurations of the double insulation type

portable electric disk grinders shown in FIG.14 to FIG.1l7, as
described above, the rotor supporting portion is heated by the
deterioration of the lubricating ocil, the fracture, etc. of
the bearing in addition to the heat that is generated in the
charging portions of the stator and the rotor and the yoke.
Therefore, there is the drawback that, when such increase in
the temperature exceeds the heat resisting temperature of the
outer casing, the rotor supporting portion and its periphery
of the cuter casing is thermally deformed. Also, the high heat
generated due to the degradation of rectification is
transmitted to the outer casing from the carbon brush via the
carbon brush holder. Therefore, there is the drawback that,
when such increase in the temperature exceeds the heat

resisting temperature of the outer casing, the outer casing

around the carbon brush holder is thermally deformed. 1In this



notor as a driving source to support rotatably a rotor of the notor; FIG 2
is a sectional view taken along an A-Aline in FIG 1; FIG3 is a sectional
view taken along a B-Bline in FIG 1; 11 FIG4.is a

| ongi tudi nal | y-secti oned side view showing a screw portion around a bearing
in atail cover that is fitted to the outer casing in FIG1, FIG5 is a
schematic configurative view showing the state that insulating | ayers are
provi ded onto a rotor supporting portion and supporting ribs, except the

i nsi de of waig it ehecast ey casd ngy heathagmpdl i defonfied heehwresante theenti on
by the injection nolding; FIG6 is a partially-omtted

| ongi t udi nEddpl-eaecthanethsirdeoti sipsbeving poradier ogntiosliowdr ehsangoubl e

i nsul ation type portable electric disk grinder according to the present

i nvention,caMidth fppAt L@l CadkenNBebRah gl SwBdEhPBEEPYLED AcEREAH1GS a
driving source to support rotatably a rotor of the notor; FIG7 is a

sectional pHELWIRkeN ) G2 ene kb8 CtAOR! $nbinkl Fe8rbinadnsgChbirorak Vi ew
taken along a DD line in FIG®6; FIG9 is a partially-omtted

L ongt tudi npldor: S8 1anad Slledeencaonong St kbl angt Bekoeabad! BRaL ko

doubl e insulation type portable electric der according to thL :
e o ari vitdy s (D, At AR el g SR BRI 3407 %
secti onall MM AKeD-LONG: 0 F Fdde 1 ELGSiafl Sohde ciestiapal view

casing must be replaced with the new outer casing to overcome

these problems, there are caused the drawbacks that the burden

is imposed on the operator in respect of the operation or the

expense and that the effective utilization of the resource

cannot be attained.

Also, according to the configuration of the single

insulation type portable electric disk grinder shown in FIG.18

and FIG.19, there is the problem that, if the metal powders

are produced continuously when the conductive material such

as the metal is worked, as described above, the safety from

the electric leakage is lowered since the creeping distance

to cause the short circuit 1is short.

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome the
above problems, and to provide an inexpensive electric tool
having the double insulation that is capable of assuring the

heat resistance and the physical durability of the outer casing,



FIG9; FIG 12 is a sectional viewtaken along a GGline in FIG 9; FIG 13
is a longitudinally-sectioned side view show ng screw portions around a
bearing in a tail cover that is fitted to the outer casing in FIG9; FIG 14
is a partially-omtted | ongitudinally- sectioned side view show ng a doubl e
insul ation type portable electric disk grinder in the prior art, which has
an outer casing that is equipped with a notor as a driving source to
support rotatably a rotor of the notor; FIG 15 is a sectional view taken

al ong an H$lddod lientFliG the Bh€et§ fsom fios td laddtyrimmilidadth degnaginidudisnal | y-
sectioned side view show ng anot her double insulation type portable

electric digharrd f&ﬁieachme'&rliﬁgpth@rsiadé redictl Jmsnat Retal t dshape b an
outer casing that is equipped with a notor as a driving source to support

rotatably ghd W eOfcddndotor; FIG 17 is a sectional view taken along an
-1 line in FIG16; FIG 18 is a partially-omtted |ongitudinally- sectioned

i de view showi g, 25508l Jaiubahidat ¥REnBaN ABL Bvehenbrdit ediedk rgei nder

inthe prior art, ich has an outer casing that is equipped a not or

2 & S G S e B i ©

is a sectlon Vi ew en along a

S e L A

electric df gri ndér accor present e € “expl ai ned
R e LG (B S WL P i A Y e o
supporting portion formed in the outer casing to support the
bearing, which comprises an insulating portion provided along
an inner surface of the outer casing from the rotor supporting
portion.
The above object can be attained by providing an electric
tool having an outer casing made of metal, a motor including
a stator and a rotor installed in the outer casing, a bearing
for supporting rotatably the rotor of the motor, and a rotor
supporting portion formed in the outer casing to support the
bearing, which comprises insulating portions provided along
inner and outer surfaces of the outer casing from the rotor
supporting portion.
The above object can be attained by providing an electric
tool having an outer casing made of metal, a motor including
a stator and a rotor installed in the outer casing, a bearing
for supporting rotatably the rotor of the motor, and a rotor
supporting portion formed in the outer casing to support the

bearing, which comprises two insulating members formed of
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an enbodi ment of a double insulation type portable electric disk grinder
according to the present invention, which has an outer casing 1 that is
equi pped with a notor 2 as a driving source to support rotatably a rotor 2b
of the motor 2. FIG 2 is a sectional view taken along an A-Aline in FIG 1.
FIG3 is a sectional viewtaken along a B-Bline in FIG1l. FIG4 is a

| ongi tudi nal | y-sectioned side view show ng a screw portion 1lla around a
bearing in a tail cover 13 that is fitted to the outer casing 1 in FIG 1.
FIGS5 is aissheaaing oesdn guatad s vel 6 rewodewineg pirver isieat e dt Ithle ionswrat i ng

| ayers 11 are provided onto a rotor supporting portion la and supporting
ribs lc, exgephgldteaisnsdderwrir heipHEers\easd ¢ of 8he eubeardaimpranicon | b,
of the present |nvent|on by the injection molding. FIG6 is a

partial ly- ot fehdonagf ueh 0akd i sesipgired S deo v £¥4 Showi ng anot her
enbodi nment on%) aP%eu e insulation type portﬁ(%l e electric disk grinder

according to thep géggg that is
equi pped with the nDtor 2 t ft3?%ghﬁgﬁﬁggp?€P§ﬁ§ﬁ6§?§¥%gﬁtab|y the
rotor 2b of th r I t i I
line in FI % f?:%él% Iﬁgg%g)ds%fctalgo% C%/;rslegvtt% g eklrlf"?‘g)fa‘ll 5 Pg\{fé%lé%'?) grl%ggilga
FIG9 is tted Q |t nal ne e Vi oW ng
still anoﬁhg%{ nlt% d%’rrr?era tn g%bl égll’:ngu{:a t o 1§pexdc[1)ortaQolsu%gg r{t\rg; c disk
rinder accordln .o the resent i hve on, whic s_the outer, casing 1
that i s eqdf PpESWHRRL th %ttﬁ Eoﬁ%tq‘ﬁ .wtfgr e et eyt
rot at ably the r ot or a sec onal ew_ t aken
W ong-an’ EEBFIRES [f R ORPBAIARS £o5o5et P EALLS: G PERE St GGt F- F
line in FIG9, FIG 12 is a sectional ,view taken alon a GGline in FIG 9.
FIG 13 i s GFbhYi t‘ﬂ}jt%lq%mprsles@tﬁ énéélr§Fd%t%Pe‘?nf§HtR/5?g NG dhpsetidns
12al, 12bl around the bearing in the tail cover 13 that is fitted to the
outer casiPgtar CAsSERG &t aLIRAMIS NG ROFARIPY Y PV iRl t @Emoilesdi sk

rinder
J that have a strength not to deform the metal outer casing; a

second step of pouring a melted insulating resin material into
insides of the molds via an injection port under certain
conditions; and a third step of forming insulating layers

between the molds and the metal outer casing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially-omitted longitudinally-sectioned
side view showing an embodiment of a double insulation type
portable electric disk grinder according to the present
invention, which has an outer casing that is equipped with a
motor as a driving source to support rotatably a rotor of the
motor;

FIG.2 is a sectional view taken alonganA-Aline inFIG.1;

FIG.3 is a sectional view taken along a B-B line in FIG.1;
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shown in FIG1 to FIG 5 conprises an outer casing (housing) 1 forned of
conductive material such as netal (alumnum, or the like, the notor 2
including the stator 2a and the rotor 2b installed in this outer casing 1,
the bearing 3 for supporting rotatably the end portion of the rotor of the
notor 2, a rotor supporting portion la forned in the outer casing 1 to
support this bearing 3, the carbon brush 4 that contacts electrically the
commutator 2c of the rotor 2b, the carbon brush holder 5 fixed to the outer
casing 1 to hol #Iithd dar bohohgitshddpalhg-pentionednsadet vigwgehowbngr ovi ded
on the opposite side 15 to the rotor 2b, the tip tool such as the

gri ndst oney stchrewdpsktion ddorirld kebennirestiada tiaitlheotetrptihashaf fitaetd shown)
to receive the rotary power fromthe power transmtting gear 6 via the

out put shafd ,tree soMteh ddwitnghawwid.or; controlling the power supply to the
notor 2, and a tail cover 13 in which the swtch, a power supply line (lead

wire) 7, etc. amgdeUsed. sAhatat AP cbRFELALLRYvRAF{dWPBRoWARY! Bd BEakayer) 11
formed of insulating resin material is provided on an inner surface (inside

of an | nnery perd AlieAly iy fAesls elrd BeoRlel BATLNY Loruhl ChobS-EaRy! cat ed
previously, and on outer” surfaces of "a rotor supporting portion [a except a
beari ng pasérflagfs‘brlr Eano4 fb@ﬁsg‘@l‘ﬁ*hgt n8 Heard,ng 3 'tﬁep&%%%%' biredheaBlrer

supportin rotor suppdrting portion Ia By the 1 njection

nmol di ng nmet hod in t f orm cover th This inection moldi hod is
carried ou%afSla%g saﬁlcc)ih\/\% }i)%aﬁrgs?,orltnl?rﬁe%g Flﬁgt Ic-)énséﬁgtlr% eer{?é)lquér%%c s%ng lis
supported at. a predeterm ned position by plural nolds (three nolds 8, 9, 10
in the pre%&ﬁﬁc{;ﬁﬂxﬁéi§35gﬁzhat has the strength not to deformthe outer
casing 1. First, the nold 8 and the nol.d 9 are arranged.in the nold 10, and
Chen the’ mel { od FYE 481 AgDRECLA ir BLF o FBAr-EHCL PO ATRE SRERANES: nt o
the nold 9 through an injection port 8a of the nold 8 under certain

condi t i onsStY® tHRY Rtk aneddich ismPadderty PInat ARER 1ENENABLAT4CRNd t he
outer casing 1. Then, the insulating resin material flows through spaces
bet ween plW¥RE RARIFRMS 8 eFithd 81520‘3?6’%@9’6@({%%% % {the REESEBEM t he

i nsul ating | ayer 16 11 between the nold 9 and the outer casing 1, i . a .
, on the iF&NEIRTaddish has it epteasFasing Wab, i panierasbyath a
configuration, the reinforced insulation is applied to the carbon brush

hol der 5 AMRIEQY £ BhErivVikRYi A Ce fsulsaPrerti sohpprbéld 2 oratrr sifatbe 2a,
the rotor 2b, and the power supply line 7 respectively. In this manner,
since the meppfenentary insulation of the electric portions is applied
perfectly, the double insulation can be realized. Thus, because the netal
outer casing 1 ddf beiembegtionaherimatakesiasitcanwe Gritdlihe hysGe &l
durability can be assured. In other words, since the heat that is generated
in the chargi ng Fl& 48 bas sécthensl atimw Rakand idrey add-d? 12beaiyrd Fle 6yoke and
the heat that is generated by the deterioration of the lubricating oil, the
fracture, etc. dfIQ.te isear pagtladdy-baitted longitudinally-sectioned

side view showing still another embodiment of a double
insulation type portable electric disk grinder according to
the present invention, which has an outer casing that is
equipped with a motor as a driving source to support rotatably
a rotor of the motor;

FIG.10 is a sectional view taken along an E-E line in
FIG.9;

FIG.11 is a sectional view taken along an F-F line in

12



transmtted to the outer casing 1 fromthe rotor supporting portion la via
the supporting ribs |Ic of the supporting portion, the overall surface of
this outer casing 1 can function as the heat sink.to get the | arge heat
radi ati ng capability, and therefore the thermal deformation of the
insulating |layer 11 can be prevented. Al so, since the high heat generated
due to the degradation of rectification can be transmtted to the outer
casing 1 fromthe carbon brush 4 via the carbon brush holder 5 and the
radi ated fF®n2he surface of the outer casing 1, the thernmal deformation of
the insulating |ayer 11 can be prevented |ike the above and al so the event
that the increasdGLN2 isa $dreti@nperdbuwrtalexcatdsgtahe-Gadner BsiFEG. 9g
tenperature and thus the outer casing 1 is thermally deformed is never

caused because sueh 1QUEer aCBSh@Ptddisaf pyrseoionde dRialviewshawiagul t,
not only the effective utilization of the resource can be achieved since

the exchangerof Joie i@HsLh r688HMW bkarS MPinneedad aBdethtigat hes eukeegcasi ng
1 can be enpl oyed agai n and again, but "al so the deformation or the breaking

of the outgl CASi Ng:dr CRUSE b, tie; external inpact, that is generated when
t he above grinder 1s dropped down, etc. can be suppressed since the outer

casing 1 has thearge; geohanteat SLogRALD. MAEMELnd 1 g he pLasEL

i nvention, even i e met ust's) are genera continuously on

the job site uct j teri U t [ i rked, the
IapsLd tin%l?%gﬁg?%gﬁﬁﬁggg %h%gﬁg aIE%%a%%ié&gr en g?é %ﬁﬁﬁﬁéFggfggnd
deposited to result. in.the reduction.in the.insulation |evel .can gg
expanded sThES GHEISI0 LR RES FEIONAF ot lRGR PAS Tl Hy Fortibriasr the
stator 2a and the r@ﬁor. b and the outer casing 1 to cause the short
circuit istprofohyeTf pbtHus? %Cft?’ﬁea%b%v%“d%{quges?%?ﬁ at? ofPRREY des, even
if such reductjon,in the insulation |level is caused, the resistance val ue

i s increasedt? FERY BRI tF tHE XPENded di stance and thus the | eakage

current can be s%%Pressed smal l er, and as a result the safet _ ,
FIG.15 is a sectional view taken along an H-H line in

FIG.14;

FIG.16 is a partially-omitted longitudinally- sectioned
side view showing another double insulation type portable
electric disk grinder in the prior art, which has a metal
bushing in an outer casing that is equipped with a motor as
a driving source to support rotatably a rotor of the motor;

FIG.17 is a sectional view taken along an I-I line in
FIG.16;

FIG.18 is a partially-omitted longitudinally- sectioned
side view showing a single insulation type portable electric
disk grinder in the prior art, which has an outer casing that
is equipped with a motor as a driving source to support
rotatably a rotor of the motor; and

FIG.19 is a sectional view taken along a J-J line in
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of the operator fromthe electric | eakage due to the short circuit of the
outer casing 1 can be assured substantially sufficiently. On the contrary,
in the prior art, if the netal 18 powders are sucked continuously
together with the air when the cooling air is sucked via air slits provided
in the outer casing 1 by the fan operation to cool the notor 2, such a
di sadvantage i s brought about that the insulating property of the charging
portions is lowered since the netal powders are entered, adhered, and
deposi ted mrg a8 nute cl earance portions along the abutted boundary
surfaces (creeping distances) anong the outer casing 1, the tail cover 13,
t he carbon brush holder 5, etc. with the aid of the vibration of the nmain
body. In addition, like the present enmbodinent, if the insulating |ayer 11
i's provided ontpgriahe po RS CRABITION! dBY Tt PRAYFERRIES EMBlOBHIMENTS t hi ckness
of the insulatimg fayer fI formed on the outer casing 1, into which the
stator 2a is presszf.itLe I C 1 A J fore,
@S8ofblk ﬁns&m%r‘éfgﬁlﬁgﬁgtﬁbﬂg%%%%{éﬁ%ﬁé rTRAES

an outer diameter o e outer casi e operator (an

outer dia f [ ' o . a t
conpact dcr:aﬁ'lbcfccgar(?lnns%l% i&o]r}l&%/%ée%p}%tr t‘%%fé;&e eéé%]ﬁﬁglld%a%xrplal ng éfé%:a‘#gﬁ
provi ded. Also, unlike nf i tiqn_ of anot her, bl.e insul ation type
portabl e elfee%trﬁ%c%iés(?( E]g;;fr.tl“‘e'nf(:jce%:ro exp '(zlliénceiﬁ‘cfeI?Fel%necli1 af t el:‘rﬁ{/)\‘nﬁt R & erence to FIG
9to FIG 13, sinhce the insylating l.ayer 11 is.provided onto the outer
casing T BATHEAT T LT SR g PR 45 seEt Bt SFRE Ay SOBHAPA |ty of
i nsul ati ng nmenhers, nade of the insulati resin material into_the quter
casing 1 c&h eﬁ@%ﬁ‘?ﬁ%t%{ia ﬂé’ug’rl@oﬁélé‘éfﬂgﬁ&@‘ hYPCoRPY LR & RPPECERENt i n
the 19 assenbl i ng efficiengcy can he achi eved but also the cost reduction
can be acrﬁje‘i)%@rﬂﬁldteﬁeaf:éaﬁétl%gnt? FRhETREFDEr 1DYeREF PR, WL he$ &Rown in
FIG 4, in case the tail_ cover 13 in which the switch is fitted i s provided
to the out}FLRAFHY NI oh HHE FfpEITHEPREY & IR @haotioy Lods, as@ERVEATl cover
13 can be fitted easily to the outer casing 1 by providing screwed hol es
11a in t heSAeRR ThSUPRPEAgTPRFERPIY AP idterPeRéEcthe MPite Zopefadfi-8n of
tightening tapping screws 14 into the screwed holes 1la. Therefore, the
t appi ng t hat @ sacddinadd Viideen takent alpngoserA-48 Ling jimnt &d Gdilr-ecEFlE.Bo t he
metal outer casing 1 can be elimnated, and thus the machi ning cost can be
reduced. |s téhisechismal Haletould ke residra icoB By gd neoriralll& .dl .ecFEGs 4di sk
grinder constructed as above is enployed in the grinding/polishing
oper at i onsi ®f tdrey Mordipiaelcley 18e quitatachgidhe irept sinoRbndp speeapond iohe
switch (not shown) to supply the power to the notor 2, then transmtting
t he rot aryl powerourd tshbepowen inansmaitlt icoyegedBd Bhat ovs deid ted tHeve thet or 2D,
and then rotating the tip tool such as the grindstone, the disk, or the
| i ke bei npwosmerd=ichgd d tiheFddt put Bhaf$ imd sghicha tgearoafiayushdiwe t hat
engages with the power transmtting gear 6.

view showing the state that insulating layers 11 are provided

onto a rotor supporting portion la and supporting ribs 1lc,
except the inside of the outer casing 1 and a bearing portion
1b, of the present invention by the injection molding. FIG.6
is a partially-omitted longitudinally-sectioned side view

showing another embodiment of a double insulation type portable
electricdisk grinder according to the present invention, which
has the outer casing 1 that is equipped with the motor 2 as

the driving source to support rotatably the rotor 2b of the
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In the above double insulation type portable electric disk grinder shown in
FIG 1to FIGS, the insulating layer 11 is provided on the inside of the
outer casing 1 by the injection nolding. In this case, |like a double

insul ation type portable 20 electric disk grinder shown in FIG 6 to FIG
8, if the insulating portions (insulating |layers) 11 nmade of the insul ating
resin material are provided onto the inner and outer surfaces ( inner and
outer peripheral Bides) of the outer casing 1, which is fornmed the

conduct i vemoederd al FIEaly as &heedreiatal atiew maken BYohbeaiy@diiron inpl di ng,
the simlar effect can al so be achieved. In other words, since the netal

outer casingsleis Erploved 4 aaaswral Re dieatalesiagiarce ad tiiagphysi cal
durability, the thermal deformation of the outer casing 1 can be prevented.

As a resul p1gnet amly. ¢ hes of feotd ve W-iddz@tdpn of the resource can be
achi eved since the exchange of the outer casing 1 is not needed and thus

the outer f&ﬁig{@%&ixgé‘ﬂl ?sé’é@#&ﬁ(ﬁ&’ éﬂéé“vf‘é“g.éﬂé{bf‘n%bé'ﬁif‘%s&n PRer
deformati on of the breaking of the outer casing 1 caused by the external

i npact, th LS r d t.he . inder | wn,,:ehc. can
b suppr es b SHREREH SCodUET Bt or R ok BB SRR T R
Mor eover,

in.the present. i nvention, even.i f the netal.po r dusts) are
gener at ed EbMTRTAGETS SR Fe o sr Tet sy rhd i P Y S e AR Loh s
the netal is worke he |l apsed tine.reguired until the netal powders are
entered  atRaRa L hat depodniBaer oL EME THHOhe Feahe thry Fhe BRES
insulation | evel can be expand since t cr.eepi ng di stanc et.ween the
Char o, g pBP CFOTROTE KA S g TR0 BE Por Bhe S0 S 2 he b dsi ng 1
to cause the short circuit is prolonged because of the above double
i nsul ati on® RS2 Ki&w trkencalongd an dgdeditds R THe P nsi i iloh Y% vel is
caused, the resistance value is increased in proportion to the expanded
di stance aAP®eHUCRHe Nicakigkepurtend aard e ldngptesEEd- 2mal it laid as a
result the safety of the operator fromthe electric | eakage due to the
short circai$edflemel oltew tedeim@lrngan BeGassneeth slilfstdnt TG L3 is
sufficiently. On the contrary, in the prior art, if the netal powders are
sucked congikerdistydimayet Yrers agbittitpnage side When sihewiosd|serpwapcttsonsgcked
via air slits provided in the outer casing 1 by the fan operation to cool
the notor 22atudi2bd aif cand &hveders F sndiougia tabdgovdral 3tthati hs fidttiaty
property of the charging portions is |owered since the netal powders are
ent ered, atihetkd, coahdrdeposngetl bmt BI@ Aute cl earance portions along the
abutted boundary surfaces (creeping distances) anong the outer casing 1,
the tail cover 18doulbdecanbababiosht e denrtmblet elewtthctdiesaigd iofderhe
vibration of the nmain body. In addition, |ike the present enbodinent, if
t he i nsul ashogn!| ayeFIdllitso prbvi 5l esbmpt s d haarouthare rc asasimngl [y udismg)n]
ection nolding, a thickness of the insulating layer 11 forned on the outer
casing 1, Lnierméd of tdudsicatiore Ratiesiprnesschi & atkt£hn(ddeaniading)ed oym ni num
t hi ckness). Therefore, an outer dianeter of the outer casing 1 that is held
by the opethtolikan ol efiothankteic Didin@rite prdticn)2L£ahdeheduard and as
a result the conpact double insulation type portable electric disk grinder

can be proyhdeflstAl$ed unl tkestbereenthgungt Lontwé Bagthry dosbke
i nsul ation type portable

supporting rotatably the end portion of the rotor of the motor
2, a rotor supporting portion la formed in the outer casing
1 to support this bearing 3, the carbon brush 4 that contacts
electrically the commutator 2c of the rotor 2b, the carbon brush

holder 5 fixed to the outer casing 1 to hold the carbon brush

4, the power transmitting gear 6 provided on the opposite side
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22 el ectric disk grinder explained hereinafter with reference to FIG9 to
FIG 13, since the insulating layer 11 is provided onto the outer casing 1
by the injection nolding, the operation of fitting a plurality of

i nsul ati ng nenbers made of the insulating resin material into the outer
casing 1 can be elimnated. As a consequence, not only the inprovenent in
the assenbling efficiency can be achi eved but al so the cost reduction can
be achi eved by the reduction in the nunber of parts. Next, still another

enbodi nenttotha gty ebi, nskié aliippBobY prudtoklisabhe ¢t fedgtianeali shegdi grer wil |l
be explained with reference to FIG9 to FIG 13 hereunder. The doubl e

i nsul ati oyt YRE 1A%e! 8bhLe €L E&1HD Endlicsiepiiit! SKILE ¢ SROWNshow) EOrée & 13
conprises the outer casing (housing) 1 formed of the conductive nateri al

such as t%é*%to%lar(yabwe&u@comorthtahﬁobiaketrsﬂgm_riret%g2ggaeI gdipg the stator
2a and the rotor 2b installed in this outer casing 1, fhe bearing 3 for

suppor ti ng, [k at Ayt he an o067 LION Blouf1e £t BbpekotNenEDLAL Zowbhe ot or

supporting portion la forned in e outer ‘casing to support this bearing
3, the carhqn 4 t .cgntac trl I .Q tor . of the
rotor 2b, Stq%é)lgégg?)’:r\h%&nggﬁrhgr aagr}éé ?%lgga&%\ge%lt %)és' %ﬂsqehrclc‘(r:ﬂgglsj%ggﬂlg(ghhol d the
carbon brush 4, the wer, .transm ttin ear 6 .provided on the opposite side
to the rotabrpoi'{?,r tsl’iléjppt%yp &8 @1?@1‘# gsl%teﬁe%gr St S, qiquilése"éil]'sk, or the like
connected to the _output ,shaft (not shown) to recei,ve {he rotar ower 23
fromthe power trafsmt tlinﬁbllﬁéérn%p?/}f%l?‘%]é . P;&%lgﬂai?yef%éﬁsgﬁ’?@%g( not
shown) for caontrolling the power supply to the tor 2, ,and the tail cover
13 in whi G RSUSRLER, rﬁsbgm}&?t%bgfyy? i Y4 B £AE) L17NEEL BUL R €S housed.
Al so, insulating nmenbers 12 (an insul ating piece 12a, an insulating bl ock
12b) for neltistide prfusdy iepest PPH%BP&FPﬁgSPEE?ﬁehﬁPEr FRpsounsy cﬁa%&’gg

fabricated individually, are
1, which is fabricated previously, and on outer surfaces of

a rotor supporting portion la except a bearing portion 1b, into
which the bearing 3 is press-fitted, and supporting ribs lc
of the rotor supporting portion la by the injection molding
method in the form to cover them. This injection molding

method is carried out, as shown in FIG.5, in the situation that
the outer casing 1 is supported at a predetermined position
by plural molds (threemolds 8, 9, 10 in the present embodiment)
that has the strength not to deform the outer casing1l. First,
the mold 8 and the mold 9 are arranged in the mold 10, and then
the melted insulating resin material is poured from the mold
8 into the mold 9 through an injection port 8a of the mold 8
under certain conditions to thus form the insulating layer 11
between the mold 8 and the outer casing 1. Then, the insulating
resin material flows through spaces between plural supporting

ribs lc provided on the mold 9 to thus form the insulating layer
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incorporated into the outer casing 1 that is previously fabricated. The

i nner surface of the outer casing 1 is covered with the insulating piece
12a, while the rotor supporting portion |a except the bearing portion |Db,
which is press-fitted into the bearing 3, and the supporting ribs Ic of the
rotor supporting portion la are covered with the insulating block 12b to
sandwi ch them Also, in the above configuration, the reinforced insulation
is applied to the carbon brush holder 5 and al so the functional insulation
i s appliedlbetheesttdteomo2d,9 thel tind @ut2ly, casiingHe poeer cufpleyihnae 7
respectively. In this manner, since the supplenentary insulation of the

el ectric pamMfiayes JfS taRplowe@ peyafsdeig M., the doubl e insul ation can be

reali zed. Thus, because the netal outer casing | can be enployed, the heat

resistance and hhgophysi éak dubabi tbh¥igaraleoassunedrelinolrien words,
since the heat that is generated in the charging portions of the stator 2a

and the rotan, 12 1330 itsheapysfili%dar&@ the BgabohhBtuks HEMEEAt §daRY abﬁg

deterioration of the 24 ubricating oil, the fracture, etc. of t

bearing 3 ﬁ@f@ﬁcﬂ?ﬁéﬁi&%ﬁﬁ.atﬂohhfs Qphﬁﬁ.eﬁa\% geésftfa{%é? bhe ¢HY Phtor

supporting portion e supporting ribs supporting portion
the overald,. s f i r s M| : ti : sink to
get the Ié&ﬁeghég?%?ggﬁgpé%%ngggﬁiq??y?e%%%g?hige brgﬂ%%glkﬁg?ﬁ§€£’
deformation of the insulatin i e 12a.and the_jnsulating b) . 12h can be
pr event ed S, 18 FUER RSV a8stERraPE, b shE Fe et ke s enPEhaeRs . of
rectificat,ion can be transmtted to,t outer casing 1 fromthe, carbon
b ush 4 visE GRELOEELBRTBFREhYhot b raas by SR HALT 6 PEaFeRs: £8Pt ace of
t he outer %ﬁsin 1, the hernglldeggrnation oflthe i sulatkng Biege 12a and
the insul dtthy BGAEsR25Eamehé lpPvERt 685EPRe 1t ABRaBEVE™BAGYEF 50t Re event
that the increase in the tenperature exceeds the_heat resjsting tenperature
and thus thRtodtesistadiang apd shenehalrelienspRedity RedePecaiseieecause
such outer casing 1 is fornmed of the metal., As a result, not only the
ef fecti ve 1t PFReAMGi0f SiReetdsohret Wat be eHier&d shide ehargiRfange of
the outer casing 1 is not needed and thus the outer casing 1 can be
enpl oyed &ydiriqd ofgdine sth@todl 28 eRE §BPorRRPFoRPoRNEhENEr ¥akEngnef t he
outer casing 1 caused by the external inpact, that is generated when the
above grindw heatdridded daanerated dah the slgimrdssad isimed the out er
casing 1 has the |large nmechanical strength. Moreover, in the present
i nventi on,lwWveirdtfinhe inet dhepdwdatsiredusts) afethenbearadgcénchnubasly on
the job site when the conductive material such 25

transmitted to the outer casing 1 from the rotor supporting

portion la via the supportingribs lc of the supporting portion,

the overall surface of this outer casing 1 can function as the

heat sink to get the large heat radiating capability, and

therefore the thermal deformation of the insulating layer 11

can be prevented. Also, since the high heat generated due to

the degradation of rectification can be transmitted to the

outer casing 1 from the carbon brush 4 via the carbon brush

holder 5 and the radiated from the surface of the outer casing

1, the thermal deformation of the insulating layer 11 can be

prevented like the above and also the event that the increase
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as the nmetal is worked, the lapsed tine required until the netal powders
are entered, adhered, and deposited to result in the reduction in the

i nsul ation | evel can be expanded since the creeping distance between the
charging portions of the stator 2a and the rotor 2b and the outer casing 1
to cause the short circuit is prolonged because of the above double

i nsul ation. Besides, even if such reduction in the insulation |level is
caused, the resistance value is increased in proportion to the expanded
di st ance ainl ttheuSemperbbukaggxerrdhechaaber s3iopl b dempeaddtaire and as a
result the safety of the operator fromthe electric | eakage due to the
short circthts dhe beteut eastagilng sltbhanmbél gsdef ednedbiss anetviead epused
sufficiently. On the contrary, in the prior art, since the netal powders
are ent er ésecagdhesadh At rdeposny adi ofivenede Hohtintsalal ong 4 resalt,t ed
boundary surfaces (creeping distances) anong the outer casing 1, the tai
cover 13, rde emrporhdrastedwl wierudil it iord ef |itsall 0 $ g & oper tiye of the
charging portions is |lowered. Al so, as shown in FIG 13, in case the tai

cover 13 ig-phé¢dd shaceMhe xBlahgeabe tid badelkSc 5 Ovh dedstibd ha caualer
casing 1 on the opposite side to the tip tool, such tail cover 13 can be

fitted easihy ;4 %eOBh%%rCE‘%is'i‘Hgll "BL e Ye RbAIRES NG 3 Lgwed gaghes 12al,

12b1 in the 1 nsulating piece 12a and the insulati'ng block 12b respectively
and then q§§ﬁ i e [ of, .-t i ghtyend ng: egy% ; into
t he screwed ;%legs}gfglraélfig?gg%taftq$ﬁeégf%}?g,%gehglt%%gf%g t %?ml%g r%\g%&#\éed when
26 the tai I is fi.tt di.rect .y h I r i 1 can
be elimna e%?&%é/n&a *%‘FEEFSH% ﬁéégﬁarg%lnilr?%%égét ttggtr'l: gesngtg%&gg%tegjl I’V]q%t% i gglgase,

t he doubl e_, | ation type portab ectric disk.ari I nst rycted as
above is e?r%ﬁ%e‘##ln&%%elsgrﬁr%tp%g% gd&%l%hiertl:é:'o%g?\‘api or?sggfret%%(?%v\glri%ﬁ%ece by
rotating the rotor 2b b eratjng the switch, (not sho to,supply _the
bower o (1Ee ROEGF o 1R HAnh AR PR T AT oA o MRE Chyber
transmttin ear 6 provided to the rotor, and then rotati the tip
ool such L8 T RS IR OB eRIons Seror s 8 RRS ePRy EomndCred o & he
out put shaft having.the gear (not_shown) that engages w.th the power
transmitti#ge FERCTE Loy F%“Fh’é&%ﬁﬁ$¥,°rh5éﬁrmkhg°‘ltt% '?’H%ndU%F8an§GllXﬁ on
structure shown in FIG 1 to FIG 13, since the netal outer casing 1 is
covered wilAteRb2} FUGNaRf e Apdali1s oo KRS i hE6 2RPRGA e rs§ W2 redde of
the insulating resin material, not only the heat resistance and the

physi cal déRbb} 1S Refirlh@udaredmueEriiessdrhedbsred, PPGmOeReSteSt ri ¢

| eakage can be assured. In addition, when the insulating piece 12a as the
stator instPafediglpakt sthe redectien i othhelmilat teri hgval ¢ae Rertain
proper strength nust be provided to the insulating piece 12a to insert it,
and thus te¥PapdeknetRCofthecCrepRing i s pinee Hotiveen | Hee cakaEgim@vi t abl y.
In this case, if the insulating layer 11 is provided by the injection
nmol di ng, thereiors of heeafwittiar Rhaend Hdiet hptkneds apgid the dulsit seisigIpi ece
12a should be set with respect to the strength to insert it, and

1 to cause the short circuit is prolonged because of the above

double insulation. Besides, even if such reduction in the
insulation level is caused, the resistance value is increased
in proportion to the expanded distance and thus the leakage
current can be suppressed smaller, and as a result the safety
of the operator from the electric leakage due to the short
circuit of the outer casing 1 can be assured substantially

sufficiently. On the contrary, in the prior art, if the metal

18



27 thus the m nimumthickness required for the insulation can be

enpl oyed. Accordingly, the inexpensive double insulation type portable

el ectric disk grinder, the outer dianeter of the outer casing 1 of which
can be desi gned conpact, can be provided. Here, in the above enbodi nents,
the structure and the nethod for providing the insulating layer 11 to the
outer casing 1 by the inj ection nolding and al so the structure and the
met hod for providing the insulating piece 12a and the insulating bl ock 12b
as the i nfewgdanfgarenpieked gonfAngRusly e Fler sd thhheiakmMmhen thet he
outer casing 1 are explained. As other structure and other nethod, the

st ruct ur e dovMilichirhs suskédtviimgainydr telpfevpdedildethe outlesr casideg of the
outer casing 1 by the injection nolding and al so the rotor supporting
portion | a bycepd flameopenatgn par tood tle motborh2 | ssyrlessdisadeantage t he
bearing 3, and the supporting ribs Ic of the rotor supporting portion |la
are cover ek bhirblghlieabostl eHd thaghel oakulabihg sedwkdtoh dtheme Ehargkagpl e,
may be enpl oyed by conmbining them In addition, the insulation is provided
by two i ngidatidis neiewered igitldidivie e & Inpowaldrity e tiedeednd the

i nsul ating block 12b, but such insulation is not limted particularly to

two i nsul afdigr dBMREIS dhdositld Batbakialtery1B8rBheki gedth¥nySaNEnwo
i nsul ati ng nmenbers 12 or nore. Also, in the above enbodi nents, the present

technol ogy{{e 4 8Q|t%idn59uﬁé§?g 9y Ehee doub & 4 sl atdtan dodie apehiyabhe

electric disk 2 grinder. But the present technology is not limted to

the above QOMGls 31 5 UChe Ao ec a0l oy dacbdleldit i&'oil%i%q 5n ot her

el ectric tools. ITnparticu ) e presenf fechnology I's applicable’to the
electric t S 1. ve, it VAN i QUi Gagd d. . may be guessed
that the pe?%s'en‘{lﬁcﬂgeoﬁaolg%%cgné%é;qélpp |te13)q} gjrft he s%%dﬁ]nngbdn(%éhi ne, the

pol I sher , 't he dii] L g BamTes . e QAIIEE Abbloq e ASGorging to the

pr esent invention,aﬁhe insdl ating por tion ext endi ng trorh the 10tor

ti \ tion tq_the |nn f, f. .t Lng i i_ded.
SuBPort] AL G LN pSUEIBRS Sh i PSRN 8 1 OHeS,
i bl e, of i he heat_.resi st d th hysi cal. d bilit f
| BCapetl e ol St BN et el aeg nd Uie putopt et 1y of

i s capabl e_of achieving the size reduction in.the outer shape of fhe outer
casi ng canf‘b‘@““b‘fd?ﬁ > WEF AHAYig 19 Hﬁ”}fﬁ‘és’:&}ﬁ ?‘?ﬂ/’é‘%i%’n,lﬁ he

i nsul ating portion extending fromthe rotor supporting portion to the inner
and out er RitfFScestididt FENIR éF@&@Fn&“%%“b‘PB\F?‘&S&We?%ér'ef 8}18}”‘5?85&

i nexpensive electric tool having the double insulation that is capable of
assuring tHe HEERT rcélsélr%q%ﬁrfcé’faﬁ'giec [Pt EsHy Siedadindd dr &bt ¢ bF lenh@Yolher
casing, is excellent in the safety fromthe electric | eakage, and is

capabl e ofOE&ﬁﬁﬁﬂﬁlﬁfq:ﬁét§Fz@l¥%%%%¥iQﬁ1q Hrﬁﬁep%%¥é?néﬁ§ﬁé%ﬁ¥rﬁ@BCSGter
casi ng can be provided. 29 Al so, according to the present invention, two
i nsul at i ngeenberas IRSWSr &hfeoceoEipast deabilgs dngtilagirasityrrarericablgr e
provided to the outer casing to cover the inner surface of the outer casing
and the peeletieric ddisheaarindgr stadpdre innPpigtad on AlHeer emdrike tie

i nexpensive electric tool having the double insulation that is capable of
assuring téenhieguraebistahcanciher dophlysigeulhliai |t yge afoxrbhab bt er
casing and is excellent in the safety fromthe electric | eakage can be
provi ded. dlsotriaccdrsd ggitdet lexglraised hemeentifder vhehiressisednag tworti ons
are formed by the first step of supporting the netal outer casing at the
predet er m PEE. pasi FION1 by sd naleutlad iing udfa timlgdsa yeatl hageptdwel déd emgtoh not
to deformthe netal outer casing, the second step of pouring the nelted

i nsul at i ngtieJutdmicasiiay 1 tHesiidgscofiohhto M@l fg, vilge tdpeddyidciofon port
under certain conditions, and the third step of form ng the insulating

| ayer betweeprihe #0bDsrant:§ her BAall OHHRF Kb rld@s ebprenet he

i nexpensive electric tool having the double insulation that is capabl e of
assuring theshegtif&sted ANcka 80e 4 e Py stiedl ok abidiygof the pater
casing, is excellent in the safety fromthe electric | eakage, and is

capabl e C’feliminated. As a consequence, not only the improvement in the
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achieving the size reduction in the outer shape of the outer casing can be
provi ded. 30 WHAT IS CLAIMED IS: 1. An electric tool conprising: an outer
casing made of netal; a notor including a stator and a rotor installed in
the outer casing; a bearing for supporting rotatably the rotor of the
notor; and a rotor supporting portion formed in the outer casing to support
the bearing; and an insulating portion provided along an inner surface of
the outer casing fromthe rotor supporting portion. 2. The electric tool
accor di ng assenikalind e ffhieriginct an fsulahivygbiitoraliso drhé eagtat i ng | ayer
that is provided by formng an insulating resin material by an injection
nol di ng. Feduortimrectar dbd eahizcear tiynghieo reldacmi2n fior ther nooberi sifng: a
switch for controlling a power supply to the notor; and a tail cover for
recei ving gdwcsw tch; wherein the insulating layer has screwed hol es used
to fit the tail cover to the notor. 4. An electric tool conprising: an

outer casing nmadg <Qf, AR ahowd AR @16l 2G! Ydi BEsa that @BiaANEoFekOLAN in
installed in the 31
which the switch is fitted is provided to the outer casing 1
on the opposite side to the tip tool, such tail cover 13 can
be fitted easily to the outer casing 1 by providing screwed
holes 1la in the above insulating layer 11 and then executing
the operation of tightening tapping screws 14 into the screwed
holes lla. Therefore, the tapping that is required when the
tail cover 13 is fitted directly to the metal outer casing 1
can be eliminated, and thus the machining cost can be reduced.
In this case, the double insulation type portable
electric disk grinder constructed as above is employed in the
grinding/polishing operations of the workpiece by rotating the
rotor 2b by operating the switch (not shown) to supply the power
to the motor 2, then transmitting the rotary power to the power
transmitting gear 6 provided to the rotor 2b, and then rotating
the tip tool such as the grindstone, the disk, or the like being
connected to the output shaft having the gear (not shown) that
engages with the power transmitting gear 6.
In the above double insulation type portable electric
disk grinder shown in FIG.1l to FIG.5, the insulating layer 11

is provided on the inside of the outer casing 1 by the injection

molding. In this case, like a double insulation type portable
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outer casing; a bearing for supporting rotatably the rotor of the notor;
and a rotor supporting portion fornmed in the outer casing to support the
bearing; insulating portions provided al ong inner. and outer surfaces of the
outer casing fromthe rotor supporting portion. 5. The electric tool
according to claim4, wherein the insulating portion conprises an

I nsul ating | ayer provided by formng an insulating resin material by
injection nolding. 6. The electric tool according to claimb5, further

conpri si nglestniia @hsk gr iagstr trowmgnd WoveEoFuspl8y 16 thielnpubatingd a
tail cover for receiving the switch; wherein the insulating | ayer has
screwed hglcexivsed (ttostilattihg tayersbvkl nage lod rbeoins¥lapangl resinc t ool
conprising: an outer casing made of netal; a notor including a stator and a
rotor insteteaddlnarbemitsiedasitngtha imeayi agdfarteuppeifiiceg (bhaeéably t he
rotor of the notor; a rotor supporting portion formed in the outer casing

t 0 suppor tarddheurear pegipderalaksideast ofWohensiukati 8gsirgbe| swhndr 0§
insulating resin material and covering an inner surface of the outer casing

and a perifdefed @hel BEnBOEOL vEURPOS£1 AT AWH iaeN £h@. mébelel gTimifunpp!

according to claim7, wherein the insulating nmenbers conprises an

i nsul ati ngPiteee ifi¥fection molding, the similar effect can also be
achieved. 1In other words, since the metal outer casing 1l is
employed to assure the heat resistance and the physical
durability, the thermal deformation of the outer casing 1 can
be prevented. As a result, not only the effective utilization
of the resource can be achieved since the exchange of the outer
casing l is not needed and thus the outer casing 1 can be employed
again and again, but also the deformation or the breaking of
the outer casing 1 caused by the external impact, that is
generated when the above grinder is dropped down, etc. can be
suppressed since the outer casing 1 has the large mechanical
strength. Moreover, in the present invention, even if the
metal powders (dusts) are generated continuously on the job
site when the conductive material such as the metal is worked,
the lapsed time required until the metal powders are entered,
adhered, and deposited to result in the reduction in the
insulation level can be expanded since the creeping distance
between the charging portions of the stator 2a and the rotor

2b and the outer casing 1 to cause the short circuit is prolonged

because of the above double insulation. Besides, even if such
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covering the inner surface of the outer casing and an insulating block for
covering the rotor supporting portion and supporting ribs. 9. The electric
tool according to claim8, further conprising: a switch for controlling a
power supply to the notor; and a tail cover for receiving the switch
wherein the insulating |ayer has screwed holes used to fit the tail cover
to the notor. 10. An insulating nethod of an electric tool having a rotor
supporting portion fornmed in a _nmetal quter casing in order to support a
beari ng t He@dugipld tin ridiatidful af {08t e Vel d snedsedwnhités rRELEEESCE st at or
and the rotor installed in the netal outer casing, said nethod conprising
the steps vilerigpoinchgashd hetrgornntdorc 49 e stxrapted aiatanns apesi ti on
by a plurality of nolds that have a strength not to deformthe netal outer
casi ng; pournusgle nelakeda gsrirahitnganesé nsupeessed isnal lersi desl @fs &he

nol ds via an injection port under certain conditions; 33 and form ng

i nsul at i ngrésayket stihetawtat ¢ hef miled ®pend tidre fretmaltheutdectaiicndeakhgelThe

el ectric tool insulating nethod according to claim 10, wherein, in the

pouring st@pe tAthesghatingitayet df ther sederocesvay Rreaubey apsiirRldery of
the rotor supporting portion, then the insulating resin material flows

through spagest et VePIy duFifukaknty yof SHRIQ EbNEraEDS AT @MedeE O alrhe r ot or
supporting portion, and then an insulating |layer is formed al ong an i nner
surface of;thecRbehl PHRIeA8rB%ucked continuously together with the
air when the cooling air is sucked via air slits provided in
the outer casing 1 by the fan operation to cool the motor 2,
such a disadvantage is brought about that the insulating
property of the charging portions is lowered since the metal
powders are entered, adhered, and deposited onto minute
clearance portions along the abutted boundary surfaces
(creeping distances) among the outer casing 1, the tail cover
13, the carbon brush holder 5, etc. with the aid of the vibration
of the main body. In addition, like the present embodiment,
if the insulating layer 11 is provided onto the outer casing
1 by the injection molding, a thickness of the insulating layer
11 formed on the outer casing 1, into which the stator 2a is
press-fitted, can be reduced (minimum thickness). Therefore,
an outer diameter of the outer casing 1 that is held by the
operator (an outer diameter of a grip portion) can be reduced
and as a result the compact double insulation type portable

electric disk grinder can be provided. Also, unlike the

configuration of another double insulation type portable
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to the output shaft (not shown) to receive the rotary power
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109 ()-Ym 109%' () - PFAEbC@ 10%&' Y. M 109%&' ()-Y, 109%& ()-Y* 109%& ()- Y(
109 ()-Y& 109% ()-Y$ 10% ()- =y dE:/ 10 10y =s10%&' ()-I| &9
109 ()-Y7 109 ()-Y5 109% ()-Y2 10% ()-YO 109% ()- ~-i8xY:/ 10Fs 10%& () -
| 109& ()-FSf10%& ()-FL 10%& ()-F 109 () - F109& ()- 108t RAE:/
10FY10%&' ()-F 10%& ()- 10%& ()-F@O% ()-F 109%& ()-Fy 10%& ()->~dE:/ 10F
*109%&' ()-Y(-10%& ()-Y& 109%& ()-F$10%& ()-Y" 10%& ()-Y 10%& ()-E8dE:/ 10FI
7 10%& ()-YSmLO%&' ()-13 10%& ()-Y0 10%& ()-I. 10%& ()-Y,
1098 () - 8xZHqN IEL @OVE T TOFRSMLLHLNGOIRAY) 6 | VUD I uFput she £y the
=s109%& ()-199 109%& ()-7" abc~ @ 10YLZ109&' ()-Y3 10% ()-Y 10%& ()- 10 10
10 =s109%& yitch (20%&EHOwmTOdE<o@trolling the power supply to the motor
2, and the tail cover 13 in which the switch, a power supply
line (lead wire) 7, etc. are housed.
Also, insulating members 12 (an insulating piece 12a,
an insulating block 12b) formed of a plurality of insulating
resin materials, which are fabricated individually, are
incorporated into the outer casing 1 that is previously
fabricated. The inner surface of the outer casing 1l is covered
with the insulating piece 12a, while the rotor supporting
portion la except the bearing portion 1b, which is press-fitted
into the bearing 3, and the supporting ribs lc of the rotor
supporting portion la are covered with the insulating block
12b to sandwich them.
Also, in the above configuration, the reinforced
insulation is applied to the carbon brush holder 5 and also
the functional insulation is applied to the stator 2a, the rotor
2b, and the power supply line 7 respectively. In this manner,
since the supplementary insulation of the electric portions
is applied perfectly, the double insulation can be realized.
Thus, because the metal outer casing 1 can be employed, the
heat resistance and the physical durability can be assured.
In other words, since the heat that is generated in the charging

portions of the stator 2a and the rotor 2b and the yoke and

the heat that is generated by the deterioration of the
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the overall surface of this outer casing 1 can function as the
heat sink to get the large heat radiating capability, and
therefore the thermal deformation of the insulating piece 12a
and the insulating block 12b can be prevented. Also, since
the high heat generated due to the degradation of rectification
can be transmitted to the outer casing 1 from the carbon brush
4 via the carbon brush holder 5 and the radiated from the surface
of the outer casing l, the thermal deformation of the insulating
piece 12a and the insulating block 12b can be prevented like
the above and also the event that the increase in the
temperature exceeds the heat resisting temperature and thus
the outer casing 1l is thermally deformed is never caused because
such outer casing 1 is formed of the metal. As a result, not
only the effective utilization of the resource can be achieved
since the exchange of the outer casing 1 is not needed and thus
the outer casing 1 can be employed again and again, but also
the deformation or the breaking of the outer casing 1 caused
by the external impact, that is generated when the above grinder
is dropped down, etc. can be suppressed since the outer casing
1 has the large mechanical strength. Moreover, in the present
invention, even if the metal powders (dusts) are generated

continuously on the job site when the conductive material such

25

10



10 103=s10%&' ()-+++",h,,,dEbC 10 10% ()-Yz 109% ()-Y 10%&k ()-Y

109 ()-VY10%& ()- 109&' ()-,-T---.F.dEDC 10Y& 10%& ()-1% 10%&k ()-1"

109 ()-Y 109% ()-Y 10%& ()-Y 109 ()-F.../5/s//dEbC 1013 10%& ()-11

109 ()-1.-109% ()-Y, 109% ()-Y* 109% ()-1( 109% ()-//"0 0Ob0Oc0dOeOOxnbC 10

, 1104 & ()- 10 10 103=t10%&' ()-1L9 109& ()-1I 37

109& ()-1,5MLO0%& ()-001Z1112dEnbC 103 10% & ()- s 10% & ()- 11109 & () - 3f

104 & ()-3L!'10% & ()- 3 '10% & &) -2L22233K3dEnbC 101 410% & ()-Fm

10% & () - PradWesneal is00q Bk - Theobgrs¢d LameongRiye tE&BEEAIC 10F37

104 & ()-F5 10% & ()- 310% & ()-1 10% & ()-F, 10% & ()-F"

10% & () - kBOBSEES , Hrd BD L ddVl a%R'efedyY3ant0d@b ¢ $ i Yed 08&' XesulD(ir dhel O( f

=10% & ()-F99: ! 10% & () ->6x66607m77dEbC 10F 10%& ()-Y 10%& ()-Yy 10%& ()-Ys

10%&' ()-VYlrd@&t{on B0 (Yrnsivi/atBi @88k IHrh bE) Wk pandéd Hi%k'e )the

109 ()- 109&' ()- YGLO%&' ()-Y 109%& ()-8"979999% dEbC 101 0 10%& () -

109 () - | cPed PG (Qi-dtand¥Betverh 4REHIrd gl BUR (PN 6F:the ;stat¥dC 10 10
2a and the rotor 2b and the outer casing 1 to cause the short
circuit is prolonged because of the above double insulation.
Besides, even if such reduction in the insulation level is
caused, the resistance value is increased in proportion to the
expanded distance and thus the leakage current can be
suppressed smaller, and as a result the safety of the operator
from the electric leakage due to the short circuit of the outer
casing 1 can be assured substantially sufficiently. On the
contrary, in the prior art, since the metal powders are entered,
adhered, and deposited onto the portions along the abutted
boundary surfaces (creeping distances) among the outer casing
1, the tail cover 13, the carbon brush holder 5, etc., the
insulating property of the charging portions is lowered.

Also, as shown in FIG.13, in case the tail cover 13 in
which the switch, etc. are fitted is provided to the outer
casing 1 on the opposite side to the tip tool, such tail cover
13 canbe fitted easily to the outer casing 1 merely by providing
screwed holes 12al, 12bl in the insulating piece 12a and the
insulating block 12b respectively and then executing the

operation of tightening the tapping screws 14 into the screwed

holes 12al, 12bl. Therefore, the tapping that is required when
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10Y' 109%&' ()- 1010 this case, the double insulation type portable
electric disk grinder constructed as above is employed in the
grinding/polishing operations of the workpiece by rotating the
rotor 2b by operating the switch (not shown) to supply the power
to the motor 2, then transmitting the rotary power to the power
transmitting gear 6 provided to the rotor 2b, and then rotating
the tip tool such as the grindstone, the disk, or the like being
connected to the output shaft having the gear (not shown) that
engages with the power transmitting gear 6.
With the above, according to the double insulation
structure shown in FIG.1 to FIG.13, since themetal outer casing
1 is covered with the insulating layer 11 or two insulating
members 12 made of the insulating resin material, not only the
heat resistance and the physical durability can be assured but
also the safety from the electric leakage can be assured. 1In
addition, when the insulating piece 12a as the stator
insulating parts is inserted into the outer casing 1, the
certain proper strength must be provided to the insulating
piece 12a to insert it, and thus the thickness of the insulating
piece 12a is increased inevitably. 1In this case, if the
insulating layer 11 is provided by the injection molding, there

is no necessity that the thickness of the insulating piece 12a

should be set with respect to the strength to insert it, and
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provided.

Here, in the above embodiments, the structure and the

method for providing the insulating layer 11 to the outer casing
1 by the injectionmolding and also the structure and the method
for providing the insulating piece 12a and the insulating block
12b as the insulating members 12, which are fabricated
individually, to the outer casing 1 are explained. As other
structure and other method, the structure in which the
insulating layer 11 is provided to the inside of the outer
casing 1 by the injection molding and also the rotor supporting
portion la except the bearing portion 1b, which is press-fitted
into the bearing 3, and the supporting ribs 1c of the rotor
supporting portion la are covered with the insulating block
12b to sandwich them, for example, may be employed by combining
them. In addition, the insulation is provided by two
insulating members 12 including the insulating piece 12a and
the insulating block 12b, but such insulation is not limited
particularly to two insulating members 12. The insulation may
be provided by using two insulating members 12 or more. Also,

in the above embodiments, the present technology is explained

based on the double insulation type portable electric disk

28



10 10 10 10f 3=109%& ()-99 109 ()-37 109% ()-5 10% ()-3

109& ()-EUWeWE[ H I [J[K[[uj @103 109 ()- 10 10 103= 109%& ()-3

109& ()-m +3, 109& ()-T3, 109& ()-T[[[\]\\\dEj _@ 10Fy 109%& ()-3s 109%& ()- 3l
109&' ()-3S 109 ()-Y L10% ()-33 10%& ()-\]P]]]"@dE] @ 10F : 10%& ()- 3
109& ()-F 109 ()-3 10%&' ()-3 109%& ()-F 109% ()- @|~""8 r__dE @ 10F,

109& ()-F* 109%& ()-F( 109 ()-F& 109& ()-F$ 109%& ()-F"

109 ()-__' ¢~ adE _@10F99 109& ()-Y 7 109 ()-F5 109 ()-F3 109%& ()- YOz
109 () - Y. gtQ%fet).- aBat ath¥aprasbht 16FNAOYEYY) iF AOYRL (hiYedO¥& CheY

109 ()- 10 10 10 =109% ()- b[ bMcccdGIdEDC 10Fy ! 109& ()-Ys 109 ()- VI

109& () - Y abb@¥bo£ddirdt 1 A SlcX3p2o8ént )te@idddﬂ@/ﬁ&@%ﬁdé@%@tﬂﬂf@éd) -1
109&' ()-Y( 109 ()-Y& 10% ()-Y$ 10%&' ()-Y" 10%&' ()-ee*fhfffgdEbC 101 9

0%&' ()-I 61 O%Eh%)c b4 0% ( kob2sl W&%(ﬂ:af&é@i@r () the 1598!«5%&-99
E)jlITT~ @ 10(@10% & ()-Fl"1109%& ()-T!'s ! 10% (& () m 1 10% & ()-m 10

18@9%‘12‘1% (’)Ulb%g‘éH%”%@%Pﬁ%ﬁ?oiﬁéﬁ%@pél%g%}ﬁ%%hf Wreabar ey O

t0ve: ) v TR 107 (= Pbabua ) @98%1485@39?%@%{%%9%%%%&@ 10% 6
105 () mr AP TRAY S PR DY ) e RO B ke P P Y e
the drill, the hammer, the hammer drill, etc.

According to the present invention, the insulating
portion extending from the rotor supporting portion to the
inner surface of the outer casing is provided. Therefore, the
inexpensive electric tool having the double insulation that
is capable of assuring the heat resistance and the physical
durability of the outer casing, is excellent in the safety from
the electric leakage, and is capable of achieving the size
reduction in the outer shape of the outer casing can be
provided.

Also, according to the present invention, the insulating
portion extending from the rotor supporting portion to the
inner and outer surfaces of the outer casing is provided.
Therefore, the inexpensive electric tool having the double
insulation that is capable of assuring the heat resistance and
the physical durability of the outer casing, is excellent in
the safety from the electric leakage, and is capable of
achieving the size reduction in the outer shape of the outer

casing can be provided.
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the physical durability of the outer casing and is excellent
in the safety from the electric leakage can be provided.
Also, according to the present invention, the insulating
portions are formed by the first step of supporting the metal
outer casing at the predetermined position by a plurality of
molds that have the strength not to deform the metal outer
casing, the second step of pouring the melted insulating resin
material into insides of the molds via the injection port under
certain conditions, and the third step of forming the
insulating layer between the molds and the metal outer casing.
Therefore, the inexpensive electric tool having the double
insulation that is capable of assuring the heat resistance and
the physical durability of the outer casing, is excellent in
the safety from the electric leakage, and is capable of
achieving the size reduction in the outer shape of the outer

casing can be provided.
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a motor including a stator and a rotor installed in the

outer casing;

a bearing for supporting rotatably the rotor of the
motor; and

a rotor supporting portion formed in the outer casing
to support the bearing; and

an insulating portion provided along an inner surface
of the outer casing from the rotor supporting portion.

2. The electric tool according to claim 1, wherein
the insulating portion is an insulating layer that is provided
by forming an insulating resin material by an injection
molding.

3. The electric tool according to claim 2, further
comprising:

a switch for controlling a power supply to the motor;

and

a tail cover for receiving the switch;

wherein the insulating layer has screwed holes used to
fit the tail cover to the motor.

4, An electric tool comprising:

an outer casing made of metal;

a motor including a stator and a rotor installed in the
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a bearing for supporting rotatably the rotor of the
motor; and

a rotor supporting portion formed in the outer casing
to support the bearing;

insulating portions provided along inner and outer
surfaces of the outer casing from the rotor supporting portion.

5. The electric tool according to claim 4, wherein
the insulating portion comprises an insulating layer provided
by forming an insulating resin material by injection molding.

6. The electric tool according to claim 5, further
comprising:

a switch for controlling a power supply to the motor;

and

a tail cover for receiving the switch;

wherein the insulating layer has screwed holes used to
fit the tail cover to the motor.

7. An electric tool comprising:

an outer casing made of metal;

a motor including a stator and a rotor installed in the
outer casing;

a bearing for supporting rotatably the rotor of the
motor;

a rotor supporting portion formed in the outer casing

to support the bearing;
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resinmaterial and covering an inner surface of the outer casing
and a periphery of the rotor supporting portion.

8. The electric tool according to claim 7, wherein
the insulating members comprises an insulating piece for
covering the inner surface of the outer casing and an insulating
block for covering the rotor supporting portion and supporting
ribs.

9. The electric tool according to claim 8, further
comprising:

a switch for controlling a power supply to the motor;

and

a tail cover for receiving the switch;

wherein the insulating layer has screwed holes used to
fit the tail cover to the motor.

10. An insulating method of an electric tool having
a rotor supporting portion formed in a metal outer casing in
order to support a bearing that supports rotatably a rotor of
a motor, which includes a stator and the rotor installed in
the metal outer casing, said method comprising the steps of:

supporting the metal outer casing at a predetermined
position by a plurality of molds that have a strength not to
deform the metal outer casing;

pouring a melted insulating resin material into insides

of the molds via an injection port under certain conditions;
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outer casing.

11. The electric tool insulating method according to
claim 10, wherein, in the pouring step, an insulating layer
is formed to cover an outer periphery of the rotor supporting
portion, then the insulating resin material flows through
spaces between a plurality of supporting ribs provided on the
rotor supporting portion, and then an insulating layer is

formed along an inner surface of the metal outer casing.
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