0 4 AUG 2005 ELECTRIC TOOL AND I TS | NSULATI NG METHOD BACKGROUND OF THE

I NVENTION 1. Field of the Invention The present invention relates to a
doubl e insulation structure of an electric tool and its insulati glﬂﬁtﬁﬂd
and, nore particularly, to the safety of the operator fromthe electrlc
| eakage and the size reduction of the alum numouter casing as the grip
portion when the netal outer casing is used in the portable electric disk
grinder that is widely enployed in grinding/polishing operations of the

wor kpi ece. 2. Descl.i % of t%@ﬁ&?ﬁdﬁ%’ c5\'§|ctool in the
prior art, the porF&E gﬁ?s &P gr ﬁ# dely in.
grindi ng/ poli shing operations of the workpiece, for exanple, wll be
explained wth reference to FIG 14 to FIG 19 hereunder. FIG 14 is a
partially-omtted |ongitudinally-sectioned side view showing a double
i nsul ation type portabl e BACKGROUNDYIOF T4 JABENTIQ%e prior art, which has
an outer casing 15 that is equipped with a notor 2 as a driving source to
support rlot at abligla pdt she2Bnventtile notor 2. FIG 15 is a sectional view
taken along an HH line in FIG14. FIG 16 is a partially-omtted
| ongi t udi nal | yTaecbpiresedtsiiterentewrs heviliatgesanod leerdoldelbd einswsakavhon type
portable electric disk grinder in the prior art, which has a netal bushing
16 in theteuidureasifngnlblebaticltool and its insulating method and,

more particularly, to the safety of the operator from the

electric leakage and the size reduction of the aluminum outer

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.1l6 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



0 4 AUG 2005 is equipped with the nmotor 2 as the driving' source to support
rotatably the rotor 2b of the notor 2. FIG 17 is a sectional vieM/t%Een
along an I-1 linein FIG16. FIG18 is a partially-omtted 04 AUG 2005

| ongi tudi nal | y-secti oned side view showing a single insulation type
portable electric disk grinder in the prior art, which has an outer casing
17 that is equipped wwth the notor 2 as the driving source to support
rotatably the rotor 2b of the notor 2. FIG 19 is a sectional view taken

VO I A A R R S 0

gri nder onprises an” outer casing of
i nsul ating_resjn, not or 2 j.ncluding a,stafor %f a rotor  .2b installed
- this oacarablyi Paeestal B AmEa rdE S b por i Thal T ik 4 4% B0 Hnd
portion of the rotor of the notor 2, a rotor _ supporting portion 15a forned
in the o¥iérN Ea¥PRgaisngoagugpdr ttingnild détilfy 3,518 -ddt Boh drush 4 that
contacts electrically a commutator 2c_of the rotor 2b, a carbon brush
hol der 5pRirkédllyoomhéted: bengasindgnaslyosperrdonge Shdeon 9 SO NA power
transmtting gear 6 provided on the opposite side to the comutator 2c of
t he rotor 2bngbadnsulialr itcgok ypecho asall grd radstoie disk diskdeorin idnd i ke
connected to an output shaft (not shown) to receive a rotary power fromthe
power tramsnirtétrhg weaeh havian vheeautpaingha?tthadt sics dquitdpedabavh
configuration, the reinforced insulation is applied to the carbon brush
hol der %hantb#edse ddendodbi €ihdShatdeotoisupydtd edthabhg ti0é oot

2b of the motor 2. FIG.1l9 is a sectional view taken along a

J-J line in FIG.18.

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, abearing 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.



2 0 4 AUG 2005 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 stator 2a and a powep ;SAIB85
line 7. In such configuration, the operator supplies the power to the notor
2 by operating a switch (not shown) to rotate the rotor 2b, and then
transmts the rotary power via the power transmtting gear 6 and the output
shaft to carry out the grinding/polishing operations of the workpiece. In

this cas?n g@ﬁ%lo%e I&éﬁ%lfﬂ%&éhf { %h gd%g%fgv Qy % ? paperat or is

forned o |nsulét|n resin eria e |nsu |on can be
easily achi eved and al so t di st ance ta ca t_circuit can
be pr ol ofGEH -eBea At tlﬁlé%%onp@%% R )caasrlélgprodd@e& RiSfious! y
when t he conductlve materi al such, as the nmetal i.s wo Therefore, the

safety o OtHEQOGé?%Eb?n?%ohﬁ?@k?%&%%t?qﬁﬁI%éaﬁﬁ@éleéaﬁobEh%§%%ﬁ%ﬂr:¥bmever

according to the above confiquration, the rotor supporting portion 15a is
heat ed byndhé @etveri GrdHloh ldMa hler [ubricating oil, the fracture, etc. of
the bearing 3 in addition to the heat that is generated in the charging
portions of thén stahoroRfigwdathenyotive peaditbr rugwkees Hee afwvey, t here
is the drawback that, when such increase in the tenperature exceeds the
heat resitst thg netmperZabyr epefathegoatsyitodsi(mgptlShown) 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.

In this case, since the outer casing 15 that is gripped
by the operator is formed of the insulating resin material,
the double insulation can be easily achieved and also the
creeping distance to cause a short circuit can be prolonged
even 1if the metal powders (dusts) are produced continuously
when the conductive material suéh as the metal is worked.
Therefore, the safety of the operator from the electric leakage
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 inaddition
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



the rotor supporting portion 15a and its periphery of the outer 3 0 4 AUG
2005 <casing 15 is thermally deforned. Al so, the high heat generateg QE3 50
t he degradation of rectification is transmtted to the outer casibh A @ om
t he carbon brush 4 via the carbon brush holder 5. Therefore, there is the
drawback that, when such increase in the tenperature exceeds the heat
resisting tenperature of the outer casing 15, the outer casing 15 around

t he carbon brush holder 5 is thermally defornmed. In this manner, if the

outer casiin sy bS 4 PREFRALY AR OLIRAL A1, BRE WA REQD) Sl LhALal e

rotor suppor g portion outer casin cannot” support firmy

t he beari ich su rts rotatahly the rotaor 2b. to,.cause the

Feduct | o tPhb e iy St RRREeT L ERe s S dha Y R eRe e Fochirng 15 i s
ready to deformar break b e external inpact generated when the above
gri nder ¥ o55eddo Eﬁoﬁi%gﬁkﬁ?rEPeébFHgBhlsvg%s%?e TR YR T over cone
t hese problens, such outer casing 15 nust be replaced with a new outer

casi ng 15910W4%350 5 4 do@ded qufoultRah Sy fdpauaiiacie €@t WREkSUghi nder

shown in FIG 16 and FI G 17 conprises the outer casing 15 fornmed of the
i nsul at i niguaeEETe thethmtiempe rahieli egcedds Shat braRaraadsthadrotor 2b
installed in this outer casing 15, the bearing 3 for supporting rotatably
t he end pomtpeomtofre bd thetartef caséngol by 2he tcheawtrears iswgppbrareigngorti on
15a formed in the outer casing 15 to support this bearing 3, a netal
bushi ng the carbon brush holder 5 is thermally deformed. In this

manner, if the outer casing 15 is thermally deformed, there

are the problems that the rotor supporting portion 15a of the

outer casing 15 cannot support firmly the bearing 3, which

supports rotatably the rotor 2b, to cause the reduction in the

performance of the motor 2 and that the outer 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



16 provi ded between the rotor supporting portion 15a and the bearing 3, the
carbon brush 4 that contacts electrically the 4 0 4 AUG 2005 CO”HWU%@Q@OZC
of the rotor 2b, the carbon brush holder 5 fixed to the outer casing é
hol d the carbon brush 4, the power transmtting gear 6 provided on the
opposite side to the comutator 2c of the rotor 2b, and the tip tool such
as the grindstone, the disk, or the |ike connected to the output shaft

(not shown) to receive the rotary power fromthe power transmtting gear 6

iath haf - | b fi j h i d
"noul a1 SAnREtaSER by 4 e FOrhPEAR B Ao b F B b Lt e 4 RaReSor e

[ | ati ' lied to th t 2b. .| ddition, the double i | ati

o achi BAct BybEHES STRbt Sene &g HHEUI S SHI AEUS v G4 BG"oE5 (n
addition to the functional insulatjon that is applied to the stator 2a and
a power SHBPFPLFFRBI7ICRYr Ch&FOVEHHE droraIth e REHGRY B SR &QAnthadi ate the

heat, which is generated in the charging portions of the stator 2a and the
rotor 2bcamautaperydrecfashgerptas 2he Bagt thehitép teodesucht 8§ M he
deterioration of the lubricating oil, the fracture, etc. of the bearing 3,
to sone extedstosepridve dedk, Agr &hreeduke, coremectddtoat hdefudromt isbva f4r ound t he
rotor supporting portion 15a of the outer casing 15 can be suppressed. In
such conflngtir ahbwn) thereperiateort heuppltsesy tdueveqpovierom ttthe heowet or 2 by
operating a switch (not shown) to rotate the

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. 1In 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 the 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.



rotor 2b, and then transmts the rotary power via the power transmtting
gear 6 and the output shaft to carry out the grinding/polishing operations
of the workpiece. 5 0 4 AUG 2005 In this case, since the outer cagridbD805
that is gripped by the operator is formed of the insulating resin material,

t he doubl e insulation can be easily achieved and also the creeping distance
to cause a short circuit can be prolonged even if the netal powders (dusts)
are produced continuously when the conductive naterial such as the netal is
worked. ~ Ther etgrn L e saf Ol chaeopperal 9t 1hpOMm (g, £lec i g d akage

can be assured. However, according to the above Configuration, ere is the

simlar p Ophgﬂékgng%gp‘é@% %gm%ga%gt gﬁ% ?ﬁ%ggg%tiﬁg} YRt ma%feﬂ%[alhe

radi ati on-o ushin enera increase in

tenperat ure exceeds .t he heat resisting tenperature of the {nsulating resin
and ¢ hus e ST ol P SddAORR AT G1F (1 il dobre a8 ral S otk "about
Al so, a single insulation type portable electric disk rinder. sho in

FI G 18 afdeEPENI9ILGHARCSesCanayiteP SAOg C1EFULdr rd B5RdERS

material such as nmetal (alumnum , or the like, the notor 2 including the
stator 28vgndifhéhponetal2porAstsl Ilddsts)t Bire BaPelCcesdsicRGLIRUAUF Yearing 3
for supporting rotatably the end portion of the rotor of the notor 2, a
rotor suppent ithg ponduct ivea Madramdl mudie auttdie gestial 1s worked.

Therefore, the safety of the operator from the electric leakage
can be assured.

However, according to the above configuration, there is
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



17 to support this bearing 3, the carbon brush 4 that contacts electrically
the comutator 2c of the rotor 2b, the carbon brush holder 5 fixed to the
outer casing 17 to hold the carbon brush 4, the power transnitting ﬂg@@mﬁ
provi ded on the opposite side 6 0 4 AUG 2005 to the rotor 2b, and % tTp
tool such as the grindstone, the disk, or the |like connected to the output
shaft (not shown) to receive the rotary power fromthe power transmtting
gear 6 via the output shaft. Also, in the above configuration, the

el nforegg Ensul atind s Applied b Lhe carben brush didkercos, andhal so, the

single insulation is achieve uncti ona i'ns Ion i's applied
to the stator 2a, . the.rotor 2b, and . th ower__supp lLine 7. ln such

configurgfﬁgn,OFhEBSpéFgFoFOEBSS%FQStphghgoﬁﬁFpqusk%gtngng PR Yper at i ng
a switch (not shown) to rotate the rotor 2b, and then transmts the rotary

pover vi &%t RBCPOWRr Che r BT Y (R | O Tifd PO fo (HEFRSTMe g F<&r ry out

the grinding/polishing operations of the workpiece. Thus, since the outer
casing 1P Yh%ﬂjﬁ%ogﬁpﬁge@h%§ttheAl%ﬁeﬂétéhei%b@Yﬁrﬁ&PQﬁg%Wﬁﬁh%%d03¥1ve
material such as the netal, the heat can be radiated froma surface of this
out er casenpforzedvénsuihal ithe isotapp ld@ppdrt ithg perbioon bXTsh hidiatted by t he
deterioration of the lubricating oil, the fracture, etc. of the bearing 3
i n addi t boand @ lifretheasingae irssgkemeiant dd aohtkeedchargiendymarttiicorsl of t he
stator 2a and the rotor 2b and the

insulation that is applied to the stator 2a, the rotor 2b, and

the power supply line 7.

In such configuration, the operator supplies the 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.

Thus, since the outer casing 17 that is gripped by the

operator is formed of the conductivematerial 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 o0il, 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



yoke, or the high heat generated due to the degradation of rectificationis
transmtted to the outer casing 17 fromthe carbon brush 4 via the carbon
brush holder S. Therefore, the thermal deformation of the outer qgi 0§ @i
can be suppressed. Accordingly, the bearing 3 that supports rotat P g
rotor 7 0 4 AUG 2005 2b can be held without fail by the rotor supportlng
portion 17a of the outer casing 17, and also the outer casing 17 becones
hard to deformor break by the external inpact generated when the above

ri nder L .o t th above
gonfigur&?’& gpgg QEDngﬁghﬁrggﬂ% %yhgge i tor %%ﬁP%r poﬁﬁ cggére pr oduced
conti nuouys| n the conduct i rlal the et a i s worked, the
cafety T HdmehETE QUEPFEATaIAIe 12T A ﬁﬁg.% R TR BRI ance o
cause the short circuit is short. In the conflguratlons of the daouble

i nsul ati &3Tfype d9bP ¥ e bassd F’ﬂ’ctaﬁsﬁx'@?}fﬂﬂh@%@%@wﬁqf}?IF@@C_M’“}%P FI G 17,
as described above, the rotor supporting portion is heated by the

deterlor&bﬁoﬁbeﬂet@éﬂmﬂﬂﬁ(xﬁldﬁynﬁqd daven f¥mcew @ e@€C.of the bearing in
addition to the heat that is generated in the charging portions of the
stator and t heHpwtwerangctbedynge.o theeabbureconhtgerativhe thambaick t hat,
when such increase in the tenperature exceeds the heat resisting
t enper at whe pfobllem dihtagr, daSitigy mMdre I qiovdstpporé | pgogocedon and its
peri phery of the outer casing is thermally deforned. Al so, the high heat
continuously when the conductive material such as the metal
isworked, the safety fromthe electric leakage is lowered since
the creeping 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.17, as
described above, the rotor supporting portion is heated by the
deterioration of the lubricating oil, 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 outer 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



generated due to the degradation of rectification is transmtted to the
outer casing fromthe carbon brush via the carbon brush holder. Therefore,
there is the drawback that, when such increase in the tenperatur AGMEFEQF
the heat resisting tenperature of the outer casing, the outer casing

around the carbon brush holder is thermally defornmed. In this 8 0 4 AUG 2005
way, if the outer casing is thermally defornmed, there are the probl ens that
the rotor supporting portion of the outer casing cannot support firmy the

beari ng, which_s orts rotat.abl e rotor, . to cause the reduction in the
or f of nHEe of £ THHEE Gttt Saad i ERErBator LefeFEeRe TUSeh TA° ddior m o
break by the external inpact generated when the above grinder is dropped

down by RFSPARES &R2C Ghe FRFSTCHARPOEF RS RAUCH JuLdr the RQUTRY st e

replaced with the new outer casing to overcone these problens, there are
caused thenapiwBePRS rithdt rivhy bhedbrariiadinpbicl 6HPPRE tepardidrakly r espect
of the operation or the expense and that the effective utilization of the
resour cetheannbvrbetat tausedthal seduatdondiingthe pke foamBinger atfi drheof t he
single insulation type portable electric disk grinder shown in FIG 18 and
FI G 19, mbebe nadt haapr ahkeputhat caisfinghe snetaldypawdekes o rar @ rpoadisded

conti nuously when the conductive material such as the netal is worked, as

descri begyabhaeeextthensafl enpaldtoferdia eI aitdre tHieakagsve St dne@sedisi nce the
creepi ng di stance

dropped down by mistake, etc. In this case, since such outer

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 is 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,



to cause the short circuit is short. SUMVARY OF THE INVENTION It is an

obj ect of the present invention to overcone the above problens, and to
provi de an i nexpensive electric tool having the double insulatiogn t%g@ is
capabl e of assuring the heat resistance and the physical durabiﬂﬁtNJ 05the
outer casing, 9 0 4 AUG 2005 is excellent in the safety fromthe electric
| eakage, and is capable of achieving the size reduction in the outer shape
of the outer casing. The above object can be attained by providing an
electric tool .having an outer. casin de of netal,, a motor including a
Stator dfdoHCPAUanY At P PedarREVnEr OB EhS ok rh 16 WEAFRHE 87 Lhpport ing
rotatably the rotor of the notor, and a rotor .supggrting portion fornmed in

the out &arakdieng Lt achippsre Ehe Shearmad ichfeH e bREr PYB8Tafh RSP AL i ng
portion provided along an inner surface of the outer casing fromthe rotor

support ithg opdetri sresiTie. above obj ect can be attained by providing an
electric tool having an outer casing nade of nmetal, a notor including a
stator and a Tbecabowstodljleet cantbmwattinénedasy pgovd diear engel dotrsapporti ng
rotatably the rotor of the notor, and a rotor supporting portion forned in
t he out ejoodadiand nigo asuppaetr theinheaadage £ wikicdl conmd tses imshihé@indgg
portions provided along inner and outer surfaces of the outer casing from
the rot®& 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 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

10



supporting portion. The above object can be attained by providing an
electric tool having an outer casing nade of netal, a notor including a
stator and a rotor installed in the outer casing, a bearing for 5#p rting
rotatably the rotor of the notor, and a rotor supporting portion dﬁﬁéﬂﬁin
the outer casing to support the bearing, which conprises two insulating
menbers formed of 10 O 4 AUG 2005 insulating resin material or nore are
provided to the outer casing so as to cover an inner surface of the outer
casi ng and eriphery of the .rator_ supportin Qrtjion. The above object
can b aces el Shy SRR MAT Sk ) R G T o e F e e B
having a rotor supporting portion forned in a bgl outer casing in order
to suppof®San%hBarihid e KRV eLupPotRREF Gt LA S ﬁ oPUBFL L3P, 2R ch
consists of a stator and the rotor installed in the netal outer casing,

whi ch compPeFdPherni oft e PO UERRAT HENY HORRE@N- outer casing at a
predeterm ned position by a plurality of nolds that have a strength not to
def orm t he net dheoabevecabiegt anrsdsord Stigpdfoparrdnigdngedred i nsul ati ng
resin material into insides of the nolds via an injection port under

certai n icocndiattiiowsne findda ft Bhral exttepi ot obdrimaning rRsud o r mydeyErisng bet ween
the nolds and the netal outer casing. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1 is a paddtdlony formcidednl angetadi oatby-sesihgned order to support a

bearing that supports rotatably a rotor of a motor, which
consists of a stator and the rotor installed in the metal outer
casing, which comprises a first step of supporting the metal
outer casing at a predetermined positionby apluralityofmolds
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-A line in FIG.1;

FIG.3 is a sectional view taken alongaB-B line in FIG.1;

11



si de view show ng an enbodi nent of a double insulation type portable
electric disk grinder according to the present invention, which has an
outer casing that is equipped with a notor as a driving source tp, Wpngst
rotatably a rotor of the motor; FIG 2 is a sectional view taken along an
A-Aline in FIG 1, FIG 3 is a sectional viewtaken along a B-B line in
FIG1, 11 0 4 AUG 2005 FIG4 is a longitudinally-sectioned side view
showi ng a screw portion around a bearing in a tail cover that is fitted to

the outer casihg ign;El G %bn’é‘i@udﬁdaﬁl@—%@&%@gﬁd COoNdd WAl 46,1 gyv showi ng

the state that ‘insul'ating lIayers are "provi onto a rotor supporting
portion and supportin r|9§ﬂiexceg£i£h%_|n5égf%of the . outer . casing and a

beari ng apSFfleo ,O%tfl? hearpor eseﬁtb? AVENT | onnaby eco‘fenj ecta'lto'ﬁ nol dihg; FIG 6

is a partially-omtted |ongitudipal]y-sectioned side view show ng anot her
enbodi mért £ Wb 5 1Y I%Ri%ﬂg'izpe portabl e el ectric disk grinder
according to the present invention, which has an outer casing that is
equi pped wi t hFaG-motde 3Ehamalk i GicR fHairad %6 BhBpothow Ratasistat® ot or of
the nmotor; FIG7 is a sectional view taken along a GCline in FIG 6;
FI G 8 i shatsdarsudidiing dve egkerneg dipeldeD antie 4 FHIG BIPPHGE I i s a
partially-omtted | ongitudinally-sectioned

portion and supporting ribs, except the inside of the outer

casing and a bearing portion, of the present invention by the
injection molding;

FIG.6 1is a partially-omitted longitudinally-sectioned
side view showing 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.7 is a sectional view taken along a C-C line in FIG.6;

FIG.8 is a sectional view taken along a D-D line in FIG.6;

FIG.9 is a partially-omitted 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.1ll is a sectional view taken along an F-F line in

12



side view show ng still another enbodi nent of a double insulation type
portable electric disk grinder according to the present invention, which
has an outer casing that is equipped with a notor as a driving source to
support rotatably a rotor of the notor; FIG 10 is a sectional vi el Alk 3005
along an E-E line in FIG9; FIG11 is a sectional view taken along an F-F
line in 12 0 4 AUG 2005 FIG 9; FIG 12 is a sectional view taken along a
GGlinein FIG 9; FIG13 is a longitudinally-sectioned side view show ng
screM/po&ﬁkﬁg? around a bearing in a tail cover that is fitted to the outer
casing in 9; FIG 14 is a partially-omtted |ongitudinally- sectioned

o1 de view shovgg 3xdounle INsUat Lon, une.pai babl eceleciyd ¢ ks gri nder

in the prior art, an out er casi'n equi ppée h”a not or

drivi t t. rotatabl tor of the motor: FIG 15 i
Cactional viewtdBad SFohgaie HEFRIRRLLYisSet EoRad p e ey driping 1S

partially-omtted | ongitudinally- sectioned side view show ng another
doubl e i iS4t PEATEPPE PBPERBI 2 PeALAT L8 3itdd lgrrider Ehatt ke %lrt}‘bﬁ‘d art,

whi ch has a metal bushing in an outer casing that is equipped with a notor
as to the outer casing in FIG.9;

FIG.14 is apartially-omitted longitudinally- sectioned
side view showing a double insulation type portable electric
disk grinder in the prior art, which has an outer casing that
1s equipped with a motor as a driving source to support
rotatably a rotor of the motor:;

FIG.15 is a sectional view taken along an H-H line in
FI1G.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 apartially-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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a driving source to support rotatably a rotor of the notor; FIG17 is a
sectional view taken along an I-I linein FIG16; FIG18 is a
partially-omtted | ongitudinally- sectioned side view showi ng a single
insulation type portable electric disk grinder in the prior art \Amscmshas
an outer casing that 1is equipped with a notor as a driving sour@é‘ to
support rotatably a rotor of the notor; and FIG 19 is a sectional view
taken along a J-J line in 13 0 4 AUG 2005 FIG 1.8. DETAI LED DESCRI PTI ON
OF THE PREFERRED ENMBODI MENTS A doubl e insulation type portable electric disk
grinder Fd&dfding to the present enbodinent will be explained with
reference to FIG 1 to FIG 13 hereunder. FIG1l is a partially-omtted

| ongi tudi nal | y-secti oned side view showi ng an enbodi nent of a double

insul ation type portable electric disk grinder according to the present

i nventi on, WhDERAR&EDabRESCRIET IONsiOy THE RRE HERREJUIEBMBRD WENTS notor 2 as a
driving source to support rotatably a rotor 2b of the notor 2. FIG2 is a
sectional vi ewatakeplal ot lat fer dyipe pot tEbGelel EtEr3c dbska geatdeonal vi ew
taken along a B-B line in FIG1l. FIG4 1is a longitudinally-sectioned side

Vi ew showdg ra i$f 8 RAd ittt sddid aiosdthén e iNdhé Nedpl 8ihe8OKEERL3 t hat
is fitted to the outer casing 1 in FIG1l. FIG5 is a schematic

confi gur tdpence to FIG.1 to FIG.13 hereunder. FIG.l 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 1 that is equipped with a motor 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-A line in FIG.l1l. FIG.3
is a sectional view taken along a B-B line in FIG.1. FIG.4
isalongitudinally-sectioned side view showing a screwportion
l1la around a bearing in a tail cover 13 that is fitted to the
outer casing 1 in FIG.1l. FIG.5 is a schematic configurative
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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view showi ng the state that insulating |layers 11 are provided onto a rotor
supporting portion |a and supporting ribs 1c, except the inside of the
outer casing 1 and a bearing portion |Ib, of the present invention by the
injection nolding. FIG6 is a partially-onmitted |ongitudinally-s@dtAdnze
side view show ng anot her enbodi ment of a double insulation type portable
el ectric disk grinder according to the present invention, which has the
outer casing 1 that is equipped with the notor 2 as the driving source to
support rotatably the rotor 2b of the 14 0 4 AUG 2005 notor 2. FIG7 is a
sect i onalotbew? t akelG af aingy aa s€cCibinad viekl GaBenFaloBgi 3 @-Gecitn®nal vi ew
taken along a DDDlinein FIG6. FIG9 is a partially-omtted

| ongi t udirnal by- sectioned si decyiewashowengtakiehl aanagher p-emddiareit of a
doubl e insul ation type portable electric disk grinder according to the

present ippyeptioprcWoi ¢h Bag,thea94iRbni¢asigng 1 that is equipped with the
notor 2 as the driving source to support rotatably the rotor 2b of the

Fra 11 g EdaRand SRart e B S B H SRR D o
Pect oL kAl 5P ALRIES S BALRS E E R FUR AT B iy
around, e, bezi ng. L0 e Lalbouel. A, Lhet 3 LLEd, (Lo bhe auer cast ng

casing 1l that is equipped with the motor 2 as the driving source

to support rotatably the rotor 2b of the motor 2. FIG.10 is

a sectional view taken along an E-E line in FIG.9. FIG.1ll is

a sectional view taken along an F-F line in FIG.9. FIG.1l2 is

a sectional view. taken along a G-G line in FIG.9. FIG.13 is

a longitudinally- sectioned side view showing screw portions

12al, 12bl around the bearing in the tail cover 13 that is fitted

to the outer casing 1 in FIG.9.

A double insulation type portable electric disk grinder

shown in FIG.l1 to FIG.5 comprises an outer casing (housing)

1 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 1, the bearing 3 for

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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shown in FIG1 to FIG 5 conprises an outer casing (housing) 1 formed 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 caﬁlgn% 1,
the bearing 3 for supporting rotatably the end portion of the r of 6rAlsf 0ghe
notor 2, a rotor supporting portion la fornmed in the outer casing 1 to
support this bearing 3, the carbon brush 4 that contacts electrically the
commut ator 2c of the rotor 2b, the carbon brush holder 5 fixed to the outer
casing 1 to hold the carbon brush 4, the power transmtting gear 6 provided
on t he opptbeteosddebls thedt IGROO5uchoa s Hehe gramddyonehethiepdisll such as
the grindstone, the disk, or the |like connected to the output shaft (not
shown) tax thedide cbheercaradryo ihwesutpomsheef tpdnet shansinitbt rage gear 6 vi a
the output shaft, a switch (not shown) for controlling the power supply to

the nmot ofh, reaiitha giidr conei thide igbwéit Cthr 4hen 5wt 1 84, ge@r poweLastppl y |ine
(lead Wire) 7, etc. are housed. Also, an insulating portion (insulating

layer) IdudRrdmesaref, angwhiaidnngnhessRoWR ekbal cbst PHOYiHgdtRa gowbaNer
surface (inside of an inner peripheral surface) of the outer casing 1,

ohi oh | so Ay 681l SMIOUS! ¥nad0E 0N QULEl BYTIACRS A tha £91 0, SUPPOT LI NG

portion ept a bearing portion o which the bearing
P e AP T LS HES, 4 ep VBB gy O Portyor (o
- Also, an insulatingportion (insulating layer) 11 formed
of insulating resin material is provided on an inner surface
(inside of an inner peripheral surface) of the outer casing
1, which is fabricated previously, and on outer surfaces of
a rotor supporting portion la except a bearing portion lb, into
which the bearing 3 is press-fitted, and supporting ribs 1c
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 casing l. 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 l. 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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method is carried out, as shown in FIG 5, in the situation that the outer
casing 1 is supported at a predeterm ned position by plural nolds (three
nolds 8, 9, 10 in the present enbodinment) that has the strength QO$ tﬁ
deformthe outer casing 1 . First, the nold 8 and the nold 9 ar 8 4antfba de
in the nold 10, and then the nelted insulating resin material is poured
fromthe nold 8 into the nold 9 through an injection port 8a of the nold 8
under certain conditions to thus formthe insulating |ayer 11 between the
nmold 8 and the outer casi 1. Then, the insulatin resin terial flows
Thr ough bhaeesesbt she R At S EBgoretAE CATHS e B Bui WU HA LHBSFol d 5 to
thus formthe insulating layer 16 0 4 AUG 2005 11 between the nold 9 and
t he out efuefEFhPh, the LULRHH ¢RiRGinkr surface of the outer casing 1. Al so,
in the above configuration, the reinforced insulation is applied to the
carbon brush Bdisger B gk allsyre tdmn figiend ohal, | Bial aeibAorsedpplied to the
stator 2a, the rotor 2b, and the power supply line 7 respectively. In this
manner, irsswucetidre supgprEesd dry tiswatbhon mfusiheheledetrrb capdraisos s
applied perfectly, the double insulation can be realized. Thus, because the

met al outles faAsLNENnA 1ciais bka teign agethp I hed thegte ceaitstra? e e tdrdrdherphysi cal
durability can be assured. In other words, since the heat that is generated

in the char ain@lgth@%vb@p%u@%ltyh@iﬁéai e st g diRe 1 atoeh2b rpdndhe yoke and

the heat that is generated by the deterioration of the
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
lubricating o0il, the fracture, etc. of the bearing 3 can be
transmitted to the outer casing 1 from the rotor supporting
portion la via the supporting ribs 1lc 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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| ubricating oil, the fracture, etc. of the bearing 3 can be transmtted to
the outer casing 1 fromthe rotor supporting portion la via the supporting
ribs 1c of the supporting portion, the overall surface of this outer casing
1 can function as the heat sink to get the |arge heat radiating Eiﬁggf@ity’
and therefore the thermal deformation of the insulating |ayer 19 03¢
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 radiated fromthe surface of
t he out einchizé fgmperatiere lfxaedddéherheat ore vfstthegitewendtigré &t 11 can
be prevented like the above and al so the event that the increase 17 0 4 AUG
2005 i nthhe tleapsriadtnrasixceddsst beehrpal 1lyede Sermgdt esperatucavasdti t hus t he
outer casing 1 is thernmally defornmed is never caused because such outer

casi ng lbegateemacobutbe dediatg 1Asafoenbliiof thetmeidy. t e efrfegatlitve
utilization of the resource can be achieved since the exchange of the outer

casing lpps Batynegded rrard ithusting QAHiRn CASitHE lr&36ubEe eARhOYed again
and again, but also the deformation or the breaking of the outer casing 1

caused bychligyex!ernal diPaktnahlRlol S 1aeHRERLEL Y 1 e nobKR gud nder i

dr opped down, etc. can be suppressed since e outer casing 1 has the |arge
rechan 2ot U9kl MLEPYELyiany I TR A METLS SXEAd e Tt
conduct | %t 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 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
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material such as the metal is worked, the lapsed tinme required until the
netal powders are entered, adhered, and deposited to result in the
reduction in the insulation |evel can be expanded since the creepi{ngG 2005

di stance 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

t he above double insulation. Besides, even if such reduction in the
insulation level is caused, the resistance value is increased in proportion

to the expganded Qfétsaftq@oaeentth%oh@qy £8ka8Rer GHI 18 HheCANr NEn SHRH LSS Eed
smaller, and as a result the safety of the operator fromthe electrlc

| eakage @%%H.tl?l %aeogﬁclf&a%@a pfstihes g%eid@at%heggrél&@@ep%a%%

subst ant i al iciently. On t e contrary, In or art he nmet al
18 0 4 AUG, 2005 r uc C i S y t_her. w he air when
t he cooli'n y%ﬁFEfggwg €&g%%%|%%%H ?Hélygvﬂﬁed %ﬁgﬁhegéﬁﬁg&%855| 1 by

the fan Qpe atio Ccoo uch a di sadv i brou ht about
that thel éﬁ?agﬁhga%%%m% 5% haseﬂa?-@flﬁgpr%?fgx T Gher&i W nce t he
nmet al pomders are entered, adhered, and deposited onto m nut e cl earance
por ti ons PAIF&AGNSt e aBiered @dm?cﬁart)h%d?ﬁta?c]e§q%ﬁ%‘é‘bl¢l@ed?%¥%ﬁ%€s) among t he
outer casing 1, the tail cover 13, the carbon brush holder 5 etc. with the
aid of theheredat rod §EPPRA LRA) ﬁnt‘i@dvllnluﬁeaGdlleﬁir@ﬁcel PR tiiipa sp edsurd

enbodi ment, if the insulating layer 11 is provided onto the outer casing 1
by the 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
electric disk grinder explained hereinafter with reference to
FIG.9 to FIG.13, since the insulating layer 11 is provided onto
the outer casing 1 by the injection molding, the operation of
fitting a plurality of insulating members made of the
insulating resin material into the outer casing 1 can be

eliminated. As a consequence, not only the improvement in the
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injection nolding, a thickness of the insulating layer 11 fornmed on the
outer casing 1, into which the stator 2a is press-fitted, can be reduced
(m ni mum t hi ckness) . Therefore, an outer dianeter of the out er casi Al 105
that is held by the operator (an outer dianeter of a grip portion) can be
reduced and as a result the conpact double insulation type portable
electric disk grinder can be provided. Al so, unlike the configuration of
anot her doubl e insulation type portable el ectric disk grinder explai ned

herei naf L gt %&%g%%ﬁg@&%n&gr Cthe9 Iv%g'i Rt Sa! nce ¢he ipsplating Iayer

11 is prOV| out asin I nj ec 1on nol ding, the
operation

8 fl'htlng E a h i é B %gsul atin lrr%nber% réade fertrg)
insulatlﬁﬁ ngfﬂ n&f 8l 2t 6 the®dutér EggFﬁ ©ocah g erMmiated. As a
consequence, not only the inprovenment in the 19 0 4 AUG 2005 assenbling
efficienE?rgﬁn be achi eved but al so the cost reduction can be achi eved by
t he reduction in the nunber Earts. Al so, as shown in FIG 4, in case the
tail cover 13 Ahsomhaéhshﬁ@nshﬂt RGi &/ f int edspstprotrddd cogetrhd Jodtter casing
1 on the opposite side to the tip tool, such tail cover 13 can be fitted
easi |y twhihb bheeswihshnys 1f byt ¢d ovd dinay istrevied theoloed dd gasinge above
insulating |layer 11 and then executing the operation of tightening tapping
screws 1ldni hhe ¢bhrposctewside hod eshd |taip Therlef auesh thed 1t appiary thatan s
requi red when the

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 1la. 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.l 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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tail cover 13 is fitted directly to the netal outer casing 1 can be
elimnated, and thus the nmachining cost can be reduced. In this case, the
doubl e insulation type portable electric disk grinder constructed as above
is enployed in the grinding/polishing operations of the workpi §ceAlfy?2005
rotating the rotor 2b by operating the swtch (not shown) to supply the
power to the notor 2, then transmtting the rotary power to the power
transmtting gear 6 provided to the rotor 2b, and then rotating the tip

tool suchjastihe grdingstaner dS.diskr1@re kBerid ke, Bel g ie@neatgdyto the
out put shaft having the gear (not shown) that engages wth the power

transm ti]i : r e aboy u i i : I el ectric

di ok ori Baer L8RS (B bRk Rar YRR LR b I e o TS PP RS 2 OV e

on the ins%de.o the quter c sigg %%by the injection nmolding., .In this case,
t

. d
like a dBEBFELFAsHT AETSH 1375eCB Fe T 678 A ’é(?d*s“l%?ee%t(rlir}fleari sk
grinder shown in FIG 6 #o FIG S8, if the insulatin portions (.insul ating
Payers) $RonRHECS! PERAPPRSALAPLAGS! e8itn EhRaPULEEl Care 5 dvi 4Et Thc ¢ he
i nner and outer surfaces (inner and outer peripheral sides) of the outer
casi ng 1fosmpehthe condnenlYadi2bhbbRt | SeChe®ing neke 48 LA gt )al
(alum num, by the injection nolding, the simlar effect can also be
achi evedbyl fhet had efbies, msilddad hdhtetsinidiereid@ithocanialsenbroyed to
assure the heat resistance and the physical durability, the thernal
def or mat achieftretihe dutetrheasvagdd, cabnce the metal outer casing 1 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 1l 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 1l to cause the short circuit is prolonged

because of the above double insulation. Besides, even if such
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be prevented. As a result, not only the effective utilization of the
resource can be achi eved since the exchange of the outer <casing 1 is not
needed and thus the outer casing 1 can be enployed again and again, but

al so the deformation or the breaking of the outer casing 1 causedUbishe
external inpact, that is generated when the above grinder is dropped down,
etc. can be suppressed since the outer casing 1 has the | arge nechani cal
strength. Mreover, in the present invention, even if the netal powders

(dusts) areugenenatied tGRNLINYAUSBHOoN kiR Jiah ca%iskd, Wher the icanducdive
material such as the netal is worked, the lapsed tinme required until the

metal powdgrs ?Eeiz?@}é&{iggd ir?q:'}%r&%q’ti dt%@ﬁ@%ﬁ%aﬁ&e&%i‘%&aﬁ@eti}?d
reduction inthée iTnsulation lev can be expanded since the creeping
di stance _,bet ween.the _chargin ortians of the stator f and_the rotor 2b
and the GULSr "o FRE<EOFoCHANSR { He" SRor T BPTEErTS | T BT bngde bechuse of
t he above douybl e i nsul ation._ Besides, even |if SU%EEZ& 0.4 AUG 2005
reduct i o St théPensatatiYoR b | OP§L@ieLed FoMh & e SlECHTEE §s
increased in proportion to the expanded di stance and thus the |eakage
current & be ShppiREseCiirtieol 4h¢ Q¥LET FasiPg | HeaRdTeRp Birede
operator fromthe electric_leakage due to the short circuit of the outer
casi ng 1 s¢ésthatdeddreduifipseantival | YndUte Fenenery, i thifePEbArrafty, in the
prior art, if the netal powders are sucked continuously together with the
ai r when itthehe oo ti g paivders suekst-kad cant igluaus Iy bogdedernwith 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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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
deposited onto mnute clearance portions along the abutted boundaf $UG 2005
surfaces (creeping distances) anong 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 enbodinent, if the insulating |layer 11

i s provided onto the outer, casi o1 t he injection,nmoldin a 1 hickness
of Ehe. ItEThnG Py et LE4eE PR Rae o5 o g R REB<BnF B L he
stator 2a is gress-fitted, can be reduced ﬁnininurmthicknegs) Ther ef or e,
an out erf 1§ - kP érl bfl 1h & 18GEFP8 diSvg o Hfat A8 hkt d SoBFPReeHR P or (an
outer dianeter of a grip portion) can be reduced and as a result the
conpact tdwuprEernsasanfoh Ry fdpérigeltdoneredding  dFBR perdetorantbe

provi ded. Also, unlike the configuration of another double insulation type
port abl & iXX il g4 aAWG RG0S t el @bt ihsulh skngrienleeraxpadened hbeei nafter with
reference to FIG 9 to FIG 13, since the insulating |ayer 11 is provided onto
t he out émsidsitiqugl d®s itrhenatgetd 1 ontw| diéagoutbe opsiayi dbnceh bleitting a
plurality of insulating nenbers made of the insulating resin material into
t he out &/l ieAsiatedl. cas becored ddiidrad€d noASoal goftse du@iodenaeit ARl ynhéhe

i nprovenent in the assenbling efficiency can be achieved but al so the cost
assembling efficiency can be achieved but also the cost
reduction can be achieved by the reduction in the number of
parts.

Next, still another embodiment of a double insulation
type portable electric disk grinder will be explained with
reference to FIG.9 to FIG.13 hereunder. The double insulation
type portable electric disk grinder shown in FIG.9 to FIG.13
comprises the outer casing (housing) 1 formed of the conductive
material such as the metal (aluminum), or the like, the motor
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 motor 2, the 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 to the rotor 2b, the tip

tool such as the grindstone, the disk, or the like connected

to the output shaft (not shown) to receive the rotary power
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reduction can be achieved by the reduction in the nunber of parts. Next,
still another enbodi nent of a double insulation type portable electric disk
grinder will be explained with reference to FIG 9 to FIG 13 her €undbb 20The
doubl e insulation type portable electric disk grinder shown in FIG9 to
FIG 13 conprises the outer casing (housing) 1 formed of the conductive
material such as the 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. 6ar tﬁépﬁ%éknﬁréﬂéﬁ%@w?? §€aengl v POrtH ORI dthe HAOr tafe the
notor 2, the rotor supporting porfion la formed in the outer casing 1 to

support %Wi%g@egr@?%ho%n)tﬂ‘?rz‘g,%l%‘%%ﬁri‘r&%tnﬁ%F'&%rcﬁ?%dg%%oeﬁt‘?& digAl Iy the

conmut at or e rotor the car ush h 5 fixed to the outer
casi 19 14,051 Enbea P21 280 b 3ty RAPTLLLANRTIA UL A5l pr ov ded
t he disk, .or the |like connected to the output shaft (not shown) to receive
t he rot atlﬁnﬁo\ﬂé?ade%'léei &eUG 5 %% oY% power transnitting gear 6 via
the output shaft, the switch (not shown) faor controlling the power supply to
the motor 2, Ah8CthéNERiLPALiRFemeTRers WRi dANt RBSSRREIRT B15&Fer! Suppl y
line (lead Wwire) 7, etc. are housed. Al so, insulating nenbers 12 (an
i nsul ati g preeeat2ag baacknkebat fagnet ock a P8y Fadriketl off taspilataind y of
IHSU|at|2%sin materials, which are fabricated individually, are

incorporated into the outer casing 1 that is previously

fabricated. The inner surface of the outer casing l is covered

with the insulating piece 12a, while the rotor supporting

portion la except the bearing portion 1lb, which is press-fitted

into the bearing 3, and the supporting ribs 1lc 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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resin materials, which are fabricated individually, are incorporated into
the outer casing 1 that is previously fabricated. The inner surface of the
outer casing 1 is covered wth the insulating piece 12a, while {jh?\y%@r
supporting portion |a except the bearing portion 1b, which is p é f&'vt ed
into the bearing 3, and the supporting ribs Ic of the rotor supporting
portion la are covered with the insulating block 12b to sandw ch them

Al so, in the above configuration, the reinforced insulation is applied to

the car bpn, pf ush e seT, St@@dfeéé@uréheetémccsfomé hasHL AL 9ncha geplied to
the stator 2a, the rotor 2b, and the’ power supply line 7 respectively. In

this ma f rtions
is appl?pgéperf%a%? qﬁﬁyd95%$§n%%i% ??g%ﬁ%%n % ﬁ% |ze§§§6#glgg because
t he netal out er .casi ng, 1 can be enpl oye stance and the
phys! cal Y S 174 AR S BT G0 s et re sl agp ERIDTTREC B (hat i s
generated in the rtions t he stat r nd .t.he rot 2b and
ey oke- Bh@vd InShE crra Sp <o s CBy Lhel (Atb G 0n A0t PRe 24 0 4
AUG 2005 Iubrlcatlng oil, the fracture etc. of the bearing 3 can be
transm theaft tdiRhet@UIRE EBRI haraef PEATEt Kadi8tbPIsGRPEPLiliGY pAtdon la via
the supporting ribs Ic of the supporting portion, the overall surface of

t hi s outlehereistrry thechhetrmadt fohosnathen qm‘éetrth%ﬂmsutl@tgétq phedealge heat

radi ati ng capability, and
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 carbonbrush holder 5 and the radiated from the surface
of the outer casing 1l, 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 l 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
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therefore the thermal deformation of the insulating piece 12a and the

i nsul ati ng bl ock 12b can be prevented. Al so, since the high heat generated
due to the degradation of rectification can be transmtted to tﬁgtgg%ng
casing 1 fromthe carbon brush 4 via the carbon brush holder 5 and the
radiated fromthe surface of the outer casing 1, the thermal deformation of
the insulating piece 12a and the insulating block 12b can be prevented |ike
t he above and al so the event that the increase in the tenperature exceeds

the heat jegl ShiRQ 1! LIREGAY, et REA ddWisy tERe QBN r &R8InRY 11the fdwesmal Iy
defornmed is never caused because such outer casing 1 is fornmed of the

retal . ASR4Lesubls DRLerON! Yalherhl eghiveopidlLzation ol 1 he g asgur ce can

be achi since the éxchange o he out er” casing i's not nee and t hus
the outer casing 1.can, be.enpl.oyed again.and_again, hut. also_th

def of mat FERCST 1PRe 1By G5R G B SRS ToGEHr L aerng oL SRIMEFY 1N9R W4 er nal

i npact, that i.s generated when the aboye grinder _is dropped down, etc. can
be. Suppr E4668 BFNd4SERBCEUREFWESRi Tt ChoHAS ohBOF b GBSNRENEME i3 ST engt h.

Moreover, in the present invention, even if the netal powders (dusts) are
gener at ed2 @Bft FRaoiRTyr &b e s sifterwRaAlnfel condirRs Y hatEa®l such
25 0 4 AUG 2005 as the netal is worked, the lapsed tinme required until the
met al powdercsidr ésepretedgeddperadseanl Hepadiavad doybrles dinsylptimn.
reduction in the insulation | evel can be expanded since the creeping
di st anceBeetivesn tlverchdr giund perdudnorofin thestimsuwlation 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 theprior 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 fittedeasily to the outer casing 1 merely by providing
screwed holes 12al, 12bl in the insulating piece 1l2a 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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2a and the rotor 2b and the outer casing 1 to cause the short «circuit is
prol onged because of the above double insulation. Besides, even if such
reduction in the insulation level is caused, the resistance valgeAl® 2005
increased in proportion to the expanded distance and thus the | eakage
current can be suppressed smaller, and as a result the safety 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 artneSide i mehal s powdals Ane A eesd o adhar g, and dengy) ted onto

the portions along the abu oundary aces eepl ng di stances) anong
the outer casin 1.. the tail ,caver .13, the.carbon hrush . holder. 5, etc., the
nult é:a&%%%{ltlglm?}én}%&e’ chargfs gﬁf%ﬁéﬁgg|cgﬁi§a cit ok §8§u§§fd_s‘[1;)mg E

, I n case e.tail cove i i C e switch, etc. are fitted is
rovided Lo thEn oLt “Caasr e HabBae SRS aL P OB P, BEEANTS t ool | suth

tail cover 13 can be fitted easily to the outer casing 1 nmerely by
provi di n§LesEr éGedl folEsi ndan conmirygtaches asarat i hE kreed 24l &8¢ t he
insul ating block 12b respectively and then executing the operation of
ti ght eni ggindéngdppilhghdogerpedalt i ond othehe o e dobgsrdREding Xk
Therefore, the tapping that is required when 26 0 4 AUG 2005 the tail cover
13 is fitbedrdilr bgtdpetat e tivet s i boh nodashognl tcasupplel ie patwed, and
t hus the machining cost can be reduced. |In this case, the double insulation
type portahitee 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. In 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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el ectric disk grinder constructed as above is enployed in the
grindi ng/ pol i shing operations of the workpiece by rotating the rotor 2b by
operating the switch (not shown) to supply the power to the notlor Al 2605en
transmtting the rotary power to the power transmtting 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 transmtting gear 6. Wth the above,

di i.ns i . ] .1t I 13,
sccord nq,( LRe oubl el NSl D - SLUVEE SOOI LB ARt 1B 13,
t i | ati 2 d the | | ati i terial t I
(10 nSUl A M ToTREE S A2 e of LR LaSA PG IS AR elal not oniy
th fety f th | ectric, | k b d. Ir dditi .. wh th
(he s sty Lromine, slaciuie | stkgoe can be scsured, Lo addtion, anen (he

outer casing 1, the certain proper strength nust be provided to the
i nsul ati 9§Eegi €esinga it @4 mddrqh iqan P dUsIneR ¢PMRRPessCaR PRe insul ating
piece 12a is increased inevitably. In this case, if the insulating layer 11
is provi @g@vidgerdhe injection nolding, there is no necessity that the
t hi ckness of the insulating piece 12a should be set with respect to the
strength to ingere,itin ahd 2Bo@edeADGI20@B st hih et B¢ miatiunematrid dikreess
required for the insulation can be enployed. Accordingly, the inexpensive
doubl e | rethad for providing the insulating layer 11 to the outer casing
1 by the injection molding 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 lc 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
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type portable electric disk grinder, the outer dianeter of the outer casing
1 of which can be designed conpact, can be provided. Here, in the above
enbodi ments, the structure and the nethod for providing the insubgltiﬁ%o5

| ayer 11 to the outer casing 1 by the injection nolding and al so ﬁ@
structure and the nethod for providing the insulating piece 12a and the

i nsul ating block 12b as the insulating nenbers 12, which are fabricated
individually, to the outer casing 1 are explained. As other structure and

ot her ch éﬂe %aﬁngggig. aﬁ#by tﬂ% In?%uigthgg Pg%§%651 LS Hfprovi ded to

t he |n5|d e outer ction no also t he

bress- 1 (e Predtiie Boar Pug FRet s retisned s ﬁigsiwa‘fﬂif?ae ot or
supportin portion |a are covered m%éh the.in ulathgg]block 12b to sandw ch

I
them fort qﬁﬁ%aehﬁﬁ %bceﬁﬁ? yed Rt At @r't PFRS88Gi tion, the
i nsul ation is provided by i nsul ati ng_nmenbers 12 includi ng the
i nsul at i ntbe?ﬁr&]eogli?d-Sar‘?d’PltliFéikili%LHOaFPﬁge%FGEFFlPZEOOBﬁt tBaénheHeuraLion i s
not limted particularly to two insulating nenbers 12. The insul ation nmay
be provi deyl yduisianlgotker asalagilng finey Pelguessadridhatnthe Présenke above
enbodi nents, the present technology is explained based on the double
i nsul ati otnecﬂypzalqw tabl lze elppdticidctditdle 28n01iAgAUEIRDDS, tiwei polkishd8uat t he
present technology is not limted to the
the drill, the hammer, the hammer drill, etc.
According to the present invention, the insulating
portion extending from the rotor supporting portionbto 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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above product, and such present technology is wdely utilized in other
electric tools. In particular, the present technology is applicable to the
electric tools that have the cylindrical outer casing 1. It may(deAlthupgsed
that the present technology can be applied to the sanding machi ne, the
polisher, the drill, the hamrer, the hammer drill, etc. According to the
present invention, the insulating portion extending fromthe rotor
supporting portion to the inner surface of the outer casing is provided.

Therefore, they)nexpeRyids, £LBCEIAL & rQlh thani8g+§ BR, dapbli & shnsyliald on that
i s capabl e of assuring the heat resistance and the physical durability of

h
the out er 6asi00 i 8o 28CebLRgl LB Lhe $ACEIN:LhgM: Lhe eleatiiq Lgakage, and

is capab I eving e Sl ze reductron in the outer shape o e outer
casing can be rovided. Al so, .according to,the_present _invention, the
houl ot | REOTpoel B O iR oRt e Gt RoboEaREE EE b oI (0% he

i nner and outer surfaces of the outer S%Jng Ls provided, Therefore, the

i nexpensPYECEI AR IME 2REot N H REHE b NS OFRE T HBON- A HAPOLS 108pabl e of
assuring the heat resistance and the physical durability of the outer
casing, r§eggéereentheninerpesgistey shashiite WXkt eir@akagedodndei s
capabl e of achieving the size reduction in the outer shape of the outer
casi ng canspéapionideatt imcapabAB® PEFsUring the heat resistance and

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 capéble 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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Al so, according to the present invention, two insulating nenbers or nore
formed of the insulating resin material are provided to the outer casing to
cover the inner surface of the outer casing and the periphery ofjjthiB @@tor
‘supporting portion. Therefore, the inexpensive electric tool having the
double insulation that is capable of assuring the heat resistance and the
physi cal durability of the outer casing and is excellent in the safety from
the electric | eakage can be provided. Al so, according to the present
invention, the insulating portions are fornmed by the first step of
supporting the netal outer casing at the predeterm ned position by a.
plurality gkmgol ds that have the strength not to deformthe netal outer
casi ng, tlg second step of pouring the nelted insulating resin nmaterial
into insides of the nolds via the injection port under certain conditions,
and the third step of forni ng AhdlertmsdpaliGomprsaigr bet ween the nol ds and the
nmetal outer casing. Therefore, the inexpensive electric tool having the
doubl e i askdtatduder daliialg; i S capabl e of assuring the heat resistance and the
physical durability of the outer casing, is excellent in the safety from
the el ectri : ' f | eVt the size reduction in the
out er shaﬁér?%#”e fhe oﬂ?gg%iégrsiﬁﬁigaa’?éﬁr l‘ée‘h%?ﬁ‘*é?g%é@so 0 4 AUS 2005 CLAI NS 1.

An el ectric tool conprisi ng:.
a beaxing rotatably supporting the rotor;

2 rotor supporting portion formed in the outer casing and directly supporting the bearing;
and
2 coniinuously molded insulating laver provided on substantially an
entirety of an inner surface of the metal outer casing, wherein the insulating iaver-
covers the entire inner surface of the outer casing and the periphery of the rotor supporiing

portion.

2. The electnic tool of claim 1 further comprising:
a tail cover attached to the insulating layer with a self tapping screw,

wherein the insulating portion includes screw holes.

3. An electric tool comprising:
a metal outer casing;

2 motor comprising a stator and a rotor in the outer casing;

(]
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a netal outer casing; a notor conprising a stator and a rotor in the outer
casing; a bearing rotatably supporting the rotor; a rotor supporting
portion formed in the outer casing and directly supportlng t he bepr K@ 05 and
a continuously nolded insulating | ayer provided on substantial ly an

entirety of an inner surface of the netal outer casing, wherein the

i nsul ating | ayer covers the entire inner surface of the outer casing and the
peri phery of the rotor supporting portion. 2. The electric tool of claim1l
further conprising- a tail cover attached to the insulating |layer with a
sel f tapping screw, mherein the insulating portion includes screw holes. 3
An el ectric_tool conpri . a netal outer casing; a notor conprising a

st at or andahe¥@Lo¥“ﬂbeH%P@ﬁFéB1@%§¥%g 310 4 AUG 2005 a bearing
rotatably supporting the rotor; a rotor supporting portion forned in the

out er casi agpranshboreed bmﬁ@uﬁpﬁméd ingh¢ betebeRnigngd dissady gupmnitin g umtsbyngol ded
insul ating |layer on substantially all of an inner surface and on an outer
surfage. of the metal outer casing, wherein the insulating |ayer covers the
entire 1 nner surface of the outer casing and the periphery of the r ot or
supporting Fgortlon . he electric of claim.g3. fu th rising-

atail cové ﬂ“&(‘:‘ﬁ]éld“?]@ef] he i nsﬁ’ls‘éjtainﬁ%}alc\j’g’g/er wi t @7 sebsiangia &6@ Oﬁj’ Fow,

surface and on an outer surface of the metal outer casing, wherein the insulating layer
covers the entire inner surface of the outer casing and the periphery of the rotor supporting

portion.

4. The electric toc) of claim 3 further comprising:
2 tai] cover attached to ihe insulating Jayer with a self tapping screw,

wherein the insulaung pertion comprises screw holes.

5. An electric tool compnsma:
ametal outer casing;
a motor compnrising a stator and a rotor in the outer casing;
a bearing rotatably supporting the rotor;
a rotor supporting portion formed in the outer casing supporting the bearing; and
al least two msulating members comprising insulating resin materal on substantially an

entirety of an inner surface of the outer casing and on a periphery of the rotor supporting portion,



wherein the insulating portion. conprises screw holes. 5 An electric too]
conprising: a netal outer casing; a notor conprising a stator and a rotor
in the outer casing; a bearing rotatably supporting the rotor; &4 Adbadsh
supporting portion formed in the outer casing supporting the bearlng, and at
| east two insulating nenbers conprising insulating resin material on
substantially an entirety of an inner surface of the outer casing and on a
peri phery of the rotor supporting portion, 32 0 4 AUG 2005 wherein the

i nsul ati ng menbers conprise a continuously nol ded insulating piece on the
inner surface of the outer casing and an insulating block on the rotor
suppor ti ortion and sup ortln ribs an |n one, of the insulating '
o1 ooV I RS IeHPBY GERPRSE ¢ | SFIYTEBVP S ORE: BORERT &P Cceif hadehL | ng
pi ece and the insulating block. 6- The electric tool of claim5 further
conprsusfacegof the datiet castiveeendnt achkzdng bldckeon the udtat suppobfiiggkormiontend ssgidrting
tappi ng screw, wherein the insulating block conprises screw holes. 7 . An
el ectyysGnh ORlerGOBRE b iHGnsuldh @Eﬁe% ar?diﬁx'eriﬂﬁu]ﬁn{m}]%l\ ﬁ%@fly ehi&sansdpiyr and
a rotor in the outer caS|ng, earing rotatabl’y supporting the rotor of the
not or, ald out er or support which directly supports said
bearf%%ms Hﬁkawefﬁéﬂfﬁ %“F%W%ﬁbﬁbntlnuously nol ded on substantially an
entirety of an inner - surface of the outer casing, wherein the insulation

| ayer covers substantially the entirety of the inner surface of the outer
casing and the rotor support. 33

6. : The electric tool of claim 5 further comprising:
atail cover attached to the insulating block with a self tapping screw, wherein the

msulating block compnses screw holes.

7. An electric tool co.mpr.ising:
an outer casing;
a motor comnprising a stator and a rotor in the outer casing;
a bearing rotatably supporting the rotor of the motor n said outer casing;
arotor support which directly supports said bearing; and
an insulation layer continuously molded on substaniially an entirety of an mner

surface of the outer casing, wherein the insulation layer covers substantially the

entirety of the inner surface of the outer casing and the rotor support.
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0 4 AUG 2005 8 - The tool of claim7 , further conprising a tail cover
attached to the insulation |ayer with a self tapping screw. 9 The tool of
claim8 , wherein the insulation |layer conprises a screw hole reﬁ?i Qqapthe
self tapping screw. The tool of claim7 , wherein said insulation éw r’s
also 10. provided on an outer surface of said outer casing. 11 The tool of
claim7 , further conprising an insulating block on said rotor support, and
wherein one of the insulation |ayer and the insulating block partially
covers the other one of the insulation |ayer and the insulating block. The
tool of claim 11l wherein said insulating block is also provided on
supporting ribs of said outer casing. 13. The tool of claim7 , wherein said
outer casing conprises netal. 34

8. The tool of claim 7 , further comprising a tail cover

attached to the insulation Jayer with a self tapping screw.

9 The tool of claim 8 , wherein the insulation layer

comprises a screw hole receiving the self tapping screw.

10 The tool of claim 7 , wherein said insulation layer is also

provided on an outer surface of said outer casing.

11 The tool of claim 7., further comprising an insulating

block on said rotor support, and wherein one of the msulation layer and the insulating block

partially covers the other one of the insulation layer and the insulating block.

V2. Thetool of claim 11 wherein said msuizating block 1s also

provided on supporting ribs of said outer casing.

V3 The tool of claim 7 , wherein said outer casing comprises

metal.



