ELECTRI C HAND TOOL This invention relates to electric hand tools
adapted.in use to driwve fotatably a bit for fastening, drilling a I;ILE' l
oper a |ors by an electric notor incorporated therein. 5 ct l
hand s of this-type, as disclosed in US patent Nos. 2,789,597 and

3, 687(4¢9ﬁ conprise a single housing in which an electric notor rotatably
drives a suitable bit |ocked in the chuck. These tools are utilized by
grasping the housing to performan 10 intended driving operation. However,
these tools with a single housing of a relaﬂTver bul ky mass to be grasped
by the hand of an operator nmay sonetinmes be inconvenient to use because
the housing itself constitutes aZbhEGTRANCcEHAMPeTAAie driving operation 15
needs to be perforned ina limted space and the housing requires a .
relatively large storagg; $Paa&entl onBreRat@R!l td0.elle 84 8%%andS tools (f
di sclosed an electric hand tool in which the housing is in tw separabl e,
parts, but, in ussiagtded tiw s tiso adeiv@OCketaldbleoet bet Forfoastanshggl e
housi-ng. The above di sadvantages of the prior electric hand tools are
obvi at ed by the piriskhing nwewdt i ddkehi cheratidnsprbyi des edecioiel mahdr

i nproved construction of an electric hand tool, allow ng an operator to
handl e the tool iineewPAFsed dfterspiRating p03|t|ons dependi ng upon t he

oper ati on spot el ectric 00 5 accordance wi.th resent
iﬁvention c%nprlses éﬁgctrlc hand toois op thls type, as dgsc oseQ en

i? _ . US patent Nos. 2,789,597 and 3,687,179, comprise a

single housing in which an electric motor rotatably

drives a suitable bit locked in the chuck. These tools

are utilized by grasping the housing to perform an

10 intended driving operation. However, these tools with

a single housing of a relatively bulky mass to be

grasped by the hand of an operator may sometimes be

inconvenient to use because the housing itself

constitutés a hindrance when the driving operation

15 needs to be performed in a‘ limited space and the
housing requires a relatively large storage space

In GB patent No. i,N8u,694 is disclosed an

electric hand tool in which the housing is in two

& separable parts, but, in use, the two parts are locked

20 together to form a single housing.
The above disadvantages of the prior electric hand

tools are obviated by the present invention which
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el ongate housing having a first |ongitudinal axis, an electric notor. .
mounted in the housing and connected-to drive a chuck for holding the bit,
th& chuck projecting fromthe forward end of the housing, and an el ongat g~
10 grip having a second l.ongitudi nal axis, the grip accommodating an [
electric battery  which Is electrically connected.to the notor, th
housing and grip each being constructed as a pair of two halves in the
direction of the respective |ongitudinal axis, and 15 the hal ves of the
housi ng having inwardly projecting holl ovhubs to receive an inwardly
projecting post on one of the halves of the grip- -to forma pivotal -
connecting meangrbgiueen 4hend pEiaighend b8l IEbRsEAAcE DS G WaGd end
.of the\bou5|ng 0 permt sw nging 20 noverrent of the grip between a

strai ghg,positi eleshete hirdsesoDy 4D inglidmloperatdrs td) Han® ewichi t he
first longitudinal axis and an angl ed position where the two | ongitudi nal
‘axes are inclinégodndircr bes addif eriendr . ofdrat mmbpesithensoalependiag ’
mani pul-ated by the 25 hand in the formof the straight construction or the
-2a- angl ed con¥PpPlict tBA i APerakiono 8RObr oughfnj nedeckeipr ofeplandneasy

handl) 00 POSIL) 0L heds i LEE B SREE L ORTRELS, MEIELRS! 4,
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drive a chuck for holding the bit, the chuck projecting

from the forward end of the houSing, and én elongate

10 grip having a second lbngitudinal axis, the grip

aceommodaﬁing - an  electric battery which is

“electrically connected to the'motor, the housing and

gfip each being constrﬁcted as a pair of tﬁo halves.in.

the direction of the respective longitudinal axis, and

| 15 the halves of the housing having inwardly projecting

hollow hubs to.receive an inwardly prbjecting host-on

one of the halves of ﬁhe grip . to form a pivotal

connecting means between the forward end of_the grip

aﬁd the rearward end of the housing to_permit swinging

20 ﬁgvement.of the grip between‘a straight position where

the second longitudinal axis is in liné with the.first

' longitudinal axis 5nd an angled position'where.the two
longitudinal axes are_incliﬁed_and cross each other.

This enables thé tool to be manipulated by the

25 hand in the form of the straight construction or the
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whi ch
opened

and t

battery inthe grip, it is easy to properly 10 bal ance the tool

nd operation. Preferably, the connecting neans has a pivot axis
perpendicular to the first and second |ongifudinal axes,

ol including a retractable cover which tel escopes to close a gap

the 15.portion adjacent to the pivot axis and fornmed between the -

“rearward end of the housing and the forward end of the grip, when the grip
straight position.- This feature may be used to prevent the finger

is in the
of the op

erator from being inadvert

nt
a smooth fit between the tool and tﬁ & hand grasping it. Besides
ctabl e cover may have neans for retaining the grip in both
strai ght =#RBkad)| eanpbsretdns o préernto jke Bnawghkouskenthenl ess a

the retra

t he above,

tly nipped in the gap and. 20 provides

force is I|ed to shift the p03|t|o of the 25 grip Ther e follomsfa
descri pti o‘ﬁp breasihhA 19 f°”ed‘1ﬁﬁjlaffer¢t1ffe61en t he ”‘-ﬁ '
pr esent fer 0 n rawi ngs I
which: 5 65%@%?16anﬂé%§3£%gfg Qﬁbggewggeﬁﬁ%ﬁomnngg Stan g¥ ggaqelectric
tool with &de ggi aﬁahgeae%ﬂ %é&t@e@nuteﬁmosatkegawvef ofange wth the
present invention; F.g." 2 is perspective view showng the tool with the

grip exsensiechd g e 2t tobgbbxpandt the; 1ike by SeXbctihd Dedwdede Vi ew
partial cross section of the electric tool; Fig. 4 is an exploded

showi ng a
perspectl

10

15

\Mhenswwshghwngndhengled pOSItlonS dependlng ‘upon the
dlmensional requlrements of the storage space.

_With the motor mounted in the housing and the
electric battery in the grip, it is easy to properly
.ba;aoee_the tool for one-haﬂd'operation.

| Preferablj, theIOOnﬂecting-means.has a pivot axis
which is perpendicﬁiar_ to ‘the first and - second
longltudlnal axes, and the tool includlng a retractable
cover whlch telescopes ‘to close a gap opened at the
portlon adJacent to the pivot axis and formed between
the rearward end of the housing and the forward end of
the.grip, when the grip is.in the straight position.

ThlS feature may be used to prevent the finger of the

' operator from bexng inadvertently nipped in the gap and

20

provides a smooth fit between the tool and the hand
grasping it. 'Besides the'abOve, the-retractable cover

may have means for retalnlng the grip in both straight

and angled p031t10ns to prevent its shaky movement

25

unless a force 1s_appl1ed to shift the position of the

~ grip.
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parts interconnecting the housing and t'he grip of the tool; -4- Fig. 5
‘is a transverse secti-onal view takern along a |ine substantially Ny
‘co¥responding to the line X-Xin Fig. 3; Figs. 6(a) and 6(b) are enlar
"l ongi tudi nal sectional views showing the portion interconnecting the .
~housing and 5° the grip respectively in its straight position and angl ed
-position; Fig. 7 is a fragmentary enlarged |ongitudinal section show ng the.
interior construction of the speed reductgon neans enployed in the electric
tool in which the torque 10 limting clutch is engaged; Fig. 8 is an :
-expl oded perspecti ve Thieew €badlbwrg & hdeparist comddy vty v ekempbevef speed
reduction neans; Fig. 9 is a perspective view of the internal gear
“conposing the atﬁnﬂ@lsfpsed eodedinemt nearfs; fhe  prgsend(a)inventrianel oded
fragment ary perspective view showin part of the retainer ri.n conp05|ng
the speed reductl®SFTEELAs BHd& A I€°t &hBe ACGCRPAEY 1 1 BIRR ”% S9.1M0( b)
is a fragnentar¥§§§§}|onal view of the above retainer ring and t he ball
.seated therein Fig. 11 is a fragnmentary perspective view show ng
‘parts of the speed reqyctiy qurﬁe#@ée@ﬁf@rﬂ&ﬂ MM % "Rl d | NY
kept in position by the sleeve; and 12 is a fragnentary enl arged
-1 ongi t udi nal Sefétlle%rihovudmthethnttﬂre ofr CpNSirratigedn D the HwAdd
reduction 25 neans in which the torque Iimting clutch is disengaged.
Ref erring now t@cBh@x@nawnngscandapaetwchhathq poeféngs. invention;

\ H

L ' Fig. 2 is a perspective view showing the tool wzth

the grip extended in the straight position;
10 Fig. 3 is a s1de view show1ng a partlal cross
section of the electric tool, | |
Fig. 4 is an exploded perspective view showing the
. parts interconnecting the houéing and the grip of the
tool; -




1 to 3,-there is shown a hand-held electric screwdriver as a preferred
enbod/smgant of the present invention including 30 an el ongated cylindri cal
housi{ng~Y having a first |ongitudinal axis and an el ongated cylindri cal
grip 2 having a second |ongitudinal axis and pivotally connected-at its
forward end to the backward end of the housing 1. -5- Wthin the housing
1 are nounted an electric notor 5 and speed reduction neans the details of
which will be hereinafter explained. A chuck 4 for holding a screwdriver
bit (not shown) projects coaxially fromthe forward end of 5 the housingl
and is operatively connected to the notor. 5.so as to be rotatably driven
t hereby. The housing 1 also carries-ametectric slide switch 6 for
el ectrically connecting the notor 5 to an electric battery 7 di sposed
wi thin the géll p 2 and disconnecting it therefrom The 10 battery 7 R
consi sts of Bi%er] d$ & YAOARNFEDHISEYIWYy TaW Sakep jadongppl Légewi t h
el ectri cidgubstait sy rexd ddwpoi@ing o rehd Tiarenixpat 4n8 FigQvizged at the ™
rear of the grj ahi r d e %ygéftﬁﬁh n a
battery ch_arpgigrsp’( %&y}s%giﬁ‘z)&bqaﬁe %5{1% g -q'an. S%dé“%(ia% %%%ggr'}ége of
synt het i (Vi Bhatiindathen BRidiomiatereapnactdingdiher hongipgngrd. As is
shownsi n ey .grip tdesdeatdivedyl ins it sunaiigirt [PosA fiaon anld ahgledo hal ves
| a, eacrlcgswgyo h, has one part of a pair of cooperating projections 10 at
its backiy end,” such projections being held together 20 to form a pivot N
tang 11. THRgr i i3 % fmagateémm tﬁfﬂ@a‘-"aaﬁ d-%lrt‘-’éflmﬁl $est2gneach havi ng.
at its f NeWihg! R 9t idry Poastiudtdar oGl Rpdeddirdaukyiba | eave the J
forward means employed in the electric tool in which the torque ' o
10 limiting clutch is engaged; -
' Fig. 8 is an exploded perspective view showing the parts

constructing the above speed. reduction means; _

Fig. 9 is a-perspectivg view of the internal gear

‘composing the above speed reduction means; ' .
15 Fig. 10(a) is an exploded fragmentary perspective view

showing ‘a part of the retainer ring composing the speed

reduction means and the ball to be re;aing@ thereby;

Fig. 10(b) is a fragmentary sectional view of the above
retainer ring and the ball seated therein; '

20. Fig. 11 is a fragmentary perspective view showing parts

of the speed reduction means half assembled with the .
retainer ring kept in position by the sleeve; and ' ' J

Fig. 12 is a fragmentary'enlarged longitudinai section
showing the interior construction of the speed reduction
25 means in which the torque limiting clutch is disengaged.

Referring now to the drawings and particularly to Figs.
1 to 3, there is shown a hand-held electric screwdriver as
a preferred embodiment of ‘the present invention including
30 an elongated cylindrical housing 1 having a first
longitudinal axis and an eiongated cylindrical grip 2
having a'second.longitudinal axis and pivotélly.connected'
at its forward end to the backward end of the_housing 1.
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l ower side thereof a recessed portion 21. Fornmed integrally with one of the
yokes 20 is a hollow post 22 projecting 25 inwardly thereof and in a
di fection perpendicular to said second | ongitudinal axis. FEach projecti
10 form ng the pivot tang 11 has an inwardly projecting hub 12 with a p
13 extendi ng t'herethrough. These hubs 12 are conbi ned when two hal ves
are held together to forma pivot bearing 30 through which sai d hollom/post
22 extends to pivotally connect grip.2 to housing 1, and grip 2 is
permtted to pivot in a plane including said _first and second | ongitudi nal
‘axes about the hollow post 22 which defines a pi vot axis. A screw 23
‘engages threadedly into the holl ow - 6- post 22 to unite the two hal ves

2a |nLQ*the gri | g 4t h 0 e raot bl.e
engagenent wt h?qr%%s\g?'d tgﬁev§°%€qn Q‘i-e qul%\@fg %@e%afﬁpfﬁg {"ﬁ’% % gofnfiang
11 with™he yokepezd rﬁdqqteoapmn@n¢ﬂeomtafldﬁ/\mfdﬁ$lc®nm1df behe grip 2
are formed resp@fet:'e\i%'a&tfe'rr %txtpii%(in%ﬁconi TRk 4% £33 nd1a4RGCh %‘%ewdnver

circunferentially space apar ong a circle having the_coinci dent center
with the hol | owBidst(npx $5oMRdr RERISGtsp coagdd Iy P&téﬂ'erépﬁ’?\'f'é ead; pé

_houtsl 22 1 trEH ongHd meetsuwgﬁtlgtaunld tzh]g {pﬁr&ﬁu&@l@ %n?lélﬁt%dl(ioaghenﬁxbtarf Br st
sea on the u war e hau o upe a.straight

‘posi tion where §§f [ t?%@&ﬁg P&HJFPuiPﬁ%F gkesng hPHSFPﬁeing °.
each _ot her and mhamlehea@reﬂeZtaan fed idet swddtan 6 Heroplesitirdcdildgct i on
unty I the 5300”%@%‘&%&5@‘% %5 S Al tﬁoh%ns% it b%%%rﬁﬂﬁz%?%gle?l oL |

bac: rd end of t ousiYng to assune an ang pasition ere s
and Second ‘within the grip 2 and disconnecting it therefrom.

10 battery 7 consists of a series of rechargeable battery

cells and is supplied with electricity when required
through a pair of terminals 8 provided at the reai of the
grip 2 which are adapted to be detachably connected to a
battery charger (not shown). Both housing 1 and grip 2 are
15 made of synthetic resin and have approximately, equal
diameter and length. As is shown in Fig. 4, the housing 1
is constructed by a pair of the two pelves la,'each of
which has one part of a pair of ceoperatiﬁg projectiens 10
~at .its backward end, such projections being held together
20 to form a pivot tang 11. The grip 2 is also constructed by
- a pair of halves 2a each having at its forward upper side a
yoke 20 projecting longitﬁdinaliy to leave the forward
" lower side thereof-a'receseed portion 21. Formed_integrally
with one of the yokes 20 is a hollow post 22 projecting
25 inwardly thereof and in a direction perpendieulgr to said
second longitudinel axis. Each projection 10 forming the
pivot tang 11 has an inwardly projecting hub 12 with a bore -
13 extending therethrough. These hubs - 12 are comblned when
_ two halves la are held together to form a prOt bearlng
30 through which said hollow post 22 extends to plvotally
' connect grip 2 to housing 1, and grlp 2 is permltted tqQ
e pivot in a plane including said first and second
S longitudinal axes about the hollow post 22 which defines a
pivot axis. A screw 23 engages.threaded;y'inﬁo the hollow



Iongitudinal axes cross one another at approximately right angles. Thus,

t he
“hou
~the
grip
that is, th

an inner corner fornmed by the housing 1 and the grip 2 when in said angl ed

position.
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fygjl bet ween such strai ght 20 and angl ed positions. :
backward end of the housing 1 and ‘the |ower forward.end of the
I sa retractable cover 3 which tel escopes internally of the grip 2,

is limted to swing about the pivot axis relatjve to the

Di sposed bet ween

e cover 3 is to be disposed on the side which will 25 constitute

The retractable cover 3 has at its forward end a pair of
rojecting pins 30 which are-slgi dably and pivotally received

correspondi ng grooves 18 respectively formed on the 30 interior

es. |la and el ongated al ong an oblique axis inclined at
ngat

| 6 th t f the
Snd5uofnehs, FIB  anehol £OTIED TeRPaRtATeLY Sirstuard shiond

18R 1R Al o' REVIRLD (Be cATabliRGH Refdsd WRXRI (HLOR:ANS.

5srt Fon 3 cover wi 17 "gradua

housing 1 in one direction until the first stop 24 abuts
against a first seat 14 on the upper backward end of the
housing 1 to assume a straight position where said first
and second longitudinal axes are in line with each other
and that the grip 2 can be rotated in the opp051te

dlrectlon unt11 the second stop 25 abuts agalnst the second -

seat_lS.on the lower backward end of the housing 1 to
assume an angled position where said first and segond
longitﬁdinal akes cross one;another'at approximately right
angles. Thus; the grip'z is limited’,gzswihg about the
plvot axis relative to the housing 1 between such stralght

and angled pos1tlons.

Dlsposed between the lower backward end of the housing 1

~and the lower forward end of the grip 2 is a retractable

25

cover 3_wh1ch telescopes 1nternally of the grip 2, that is,
the cover 3 is to'be disposed on the side which will
constitute an inner corner formed by the housing 1 and the
grip 2 when 1n said angled position. The retractable cover
3 has at its forward end a pair of outwardly'projeCting

pins 30 which are slidably and pivotally received within

30

the corresponding’gtoOves 18 respectively formed on the
interior of ‘the halves la and elongated along an oblique
axis lncllned at approxlmately 45 deg to said first
1ongltud1nal axis. The rear portlon of the retractable
cover 3 is slldably recezved within a 1ong1tud1nally and
c1rcumferent1ally elongated channel 26 provxded within the

t



grip 2 is in the angled position, as showm in Fig. 6(b). In the straight
position as shown in Fig.” 6(a), the Laterally opposed edges of the cover 3
abut internmediate its longitudinal ends against.a rib 16 projecting
radially from 15 said respective hubs 12 so as to prevent the. accidental

i nward novenent of the cover 3 due to the external force. which may be %é%;i
applied-thereto by the finger of an operator grasping the tool. Also, in
this position, - the lower extremty of the forward end of the grip 2 snaps
into the 20 cut 32 forned at the outer rear end of the cover 3 to retain
the cover 3 in position, which irn turn prevefits i nadvertent sw ngi ng or
rotating nmovenent fromthe angled position of the grip 2 relative to the
hou5|n 1. The cover 3 is further provided with a hook 34 proj ecting
upmardfM625 frokPWRE E£erVaERdPeRELieBf ofhthe gRéPpedVitBnibgeepeninga node

28 proj etting i awpegbd at hbeareeEeaeéalgareiohhglghaﬂeebraﬁn n abesﬂéwﬂ
2 is in the angled 03| seen in

uch th e cover
locks the grip 32t§ Frk ﬁFSe BﬁEvEﬂYanadVg;}e %338 gﬁﬂ@cﬂ@%a?Qagﬁﬁ%g?ﬂg
30 novenent theteotlésemat bap beawéénnthésloeeappateﬂbnéroﬁ1the hboying 1

arrangerrent of Lh8 LEL'85180boWREN o3 LUSICOYELAdoRCLS B91a oBLY, Igupr event

the finger e opera fronlaCC| erng nlppe t oo
is in the strai gpsipbonti gncbugaal bgmg 1esge13tdeﬁaue@rbgnsamvmsed

-8-,of the grip pértohCEbilel abOtfe! Bokbe Ebfaashteﬁadofh@néngffﬁ 2, Aas
;pos&tlons Referrln now_ to Fi rough Fi t her omn the _
detQ“/ed struct GP& 8F18a2d1§p§ &ea gﬁﬁ?lghenﬁgﬁ§lﬂhFcH°s tion to
angled position, the cover 3 will gradually retract into
10 the channel 26 and be received within the grip 2 when the
grip 2 is in the angled positibh, as shown in Fig. 6(b). In
the straight position as shown in Fig. 6(a), the laterally
opposed edges of the cover 3 abut intermediate its
longitudinal ends against a rib 16 projecting radially from
15 said respective hubs 12 so as to prevent the accidental
inward movement of the cover 3 due to the_externél force .
_~which may be applied thereto'by the finger of an operator
grasping the tool. Also, in this position, the lower
. ‘extremity of the forward end of the grip 2 snaps into the
§ s 20 cut 32 formed at the outer rear end of thé cove£-3.§o |
\_/ retain the cover 3 in position, which in turn prevents
inadvertent swinging-or rotating movement from the angled
~position of the grip 2 relative to the housing 1. The cover
3 is further provided with a hook 34 projecting upwardly
25 from the rear end thereof whieh snappedly engages with a
node 28 projecting inw dly of the rear portion of the
channel 26 when the grip 2 is in the angled posxtlon, as
seen in Fig. 6(b), such that the cover 3 locks the grip 2
to likewise prevent inadvertent and unneceséary swinging
30 movement thereof from this position. As is apparent from
the above arrangement of the retractable cover 3, the cover
3 acts not .only to prevent the finger of the operator frOM“-*
accidentally being nipped in when the tool is in the
straight position but also to restrict 1nadve:£ent movement



5 conposed of a double planetary gear train and a torque |limting clutch
for prﬁrectlng the nmotor 5 against overload, provides a driving connection

bet weg “the motor 5 and the drive spindle 9 carrying the chuck 4. The _
ary gear train includes a first sun gear 41 fixed on 10 the
40 of the notor 5, a coaxial internal gear 42 which-is axially

doubl Aanet
- out put af t

slidable, a set of circunferentially spaced first planet gears 43 supported
on a first planet carrier 44, a second sun gear 45 forned centrally of and
integrally with the first planet carrier 44,.a set of -15 circunferentially

spaced second
I nternal gear
center of whi

pl anet . gears 46. |nterneshlgg_mnth the gears 45 and said
42 and supported on a second planet carrier 47 fromthe
ch projects forward said drive spindle 9 which is rotatably

journal ed i pf thebearipR res atetein ni & okis eiv r tive 26t rdigh e Samd Otlest i ng ;7

forwardly fr
housing 1 fé%
i nter nedi ate -
respect to
t orque adj ust

1. Betwe®n wePpassd midindouhley

r ng 49 fixedly and coaxially nmounted w thi rwthe
e P £

e Hotor 5. Di sposed on the hub 48 is an
r iRef B ivg crowtandig | y7 sthme Bigl. rb2atthvety is xehbwn t h

a set of ci nguiftdmyidiaiden smﬁtqsk@mﬁum Nend Znadb £ 5 eag£iwst hr ough the

front face of
abutting agdl"
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- the |nternal

adjustlng rln

42 which is axially slldable, a set of circumferentidlly
spaced first planet gears 43 supported on a first pl

he output shaft 40 of the ‘motor 5, a coaxial 1nterna1 gear

et

carrier 44, a second sun gear 45 formed centrally of "and
integrally with the first planet carrier 44,.a set of
15 circumferentially spaced second planet gears 46
'intermeshing with the gears 45 and said internal gear 42 |
and supported on a second planet-.carrier 47 from the center
' of which projects forward said- drive -spindle 9 whlch is

rotatably journaled 'in the bearing recelved in a concentrxc.

20 hub 48 projecting forwardly from the gear casing 49 fixedly

and’ coaxially mounted within the housing 1 forwardly of the

‘motor 5. Disposed on the hub 48 is an intermediate ring §0

‘which is axially slidable and rotatively fixed with degpect
“to the gear'casihg 49 \and which threadedly engages”with a
25 torque adjusting ring 51'rotatab1y'attached:to-the_?ront
end of the housing 1. 'Between'the intermediate-r{gp 50 and
said internal gear 42 are disposed a set of
c1rcumferent1ally spaced apart 2 which extend through

the front face of the gear casing 4 with their respectlve

30 front ends abuttlng agalnst the rear end of the

1ntermedlate rlng 50 and their respectlve rear ends

1_«~v—«-abuterag—through~a=washer-53 against the-front—em&—of the~

internal gear 42 so-as to convert the rotat10na1 ‘movement
"of the torque adjust;ng ring 51 into the longitudinal or

I .
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-9- axial novenent of the internal gear-42. As shown in Figs. 8 and 9, said
internal gear 42 has .on its rear end a plurality of axially projecting
.teeth 54 which are.- angul arly spaced about the axis of the internal gear ﬂ
42. 5 The internal gear 42 with these teeth 54 is connected by nmeans (;
series of circunferentially spaced balls 55 to a clutch plate 57 whichT3§
rotatably and slidably nounted on a boss 61 coaxially projecting froma
base 60 secured to the front end of the nmotor 5. The balls 55 are.seated 10
respectively in the circunferentially spaced sockets 63 formed in a
retainer ring 56 | ocated between the internal ggear 42 and the clutch plate
57, such bwtls 55 cooperating with said teeth 54 on the internal gear 42 to
‘provide the torque-limting clutch. The clutch plate 57 is biased 15 :
agai nst. t he i nt eardblgwaven@nbyofieshe dhtevnplegeaon4Bprasgshden win chigse 8

'seated ™ their pagpgct E)i?d”iﬁi: EHQi g@akhﬁzhﬂkgsoﬁz f:QrPEQr %%&vxﬁ base 60

and engage at their résgec lve ron a mas rrng chis
rotatively fixedPangadf Haﬁfyaﬁbahiﬁdpﬁﬁlﬁﬁélaﬁs§98Eh554a3h2@ht%r%e

.arranged in fri Chhﬁﬁﬁbrﬁ?géﬁ&&&&t abbh the gki5CBEPLRECiR¥erddE g@érprm.si on
-force exerted by

rrn ends s . 55 in en e nt
T n et o tahooiBBerRaT S8ar AP i Eh ERBstnEarhh 4 o0s ' Gonnactsd Y
‘non-rotatory posimeans wfeacsaribs ofit caimnfiéredfiallyhsp2Cedballd 515 i vesa

‘the first and Se%?@xqcﬂ' gTSEegg?réPfé{xaQQ é&&@a{:f% d%ﬁ(& éig&‘éﬂ?ifemﬁﬁé&’”@ﬁy'

i nter’nal gear 42 he“drrve’s ts axi
' g%gfy t he drlvé bgsauéloﬁoﬁﬁeabbrpHFOSQGtEDGOfFth#ah%ﬂ¢tS%dSQ@PI¢Qa%Plve
i

e 9 via thendogbbgtpbagehbar ¥ngepbtbiabl. WHENbaP16hsst grgugedeadl on.
;the |nternal %eaLeégecggvggg Egetgglgkrgumferentlally spaced sockets 63
formed in a retainer ring 56 located between the internal
~ gear 42 and the clutch plate 57, such batls 55 cooperating
with said teeth 54 on the internal gear 42 to providé the
torqpe-limiting clutch. The clutch plate 57 is biased
15 against the internal gear 42 by means of compzession
" springs 59 which are seated at their respective rear ends
in. the holes 62 formed in the base 60 and engage at thgir
respective front ends with a washer ring 58 which is _
rotatively fixed and slidably mounted on jthe boss 61 so as
W f 20 to be arranged in frictional engagement with the clutch
\/ plate 57. The compression force exerted by the springs 59
' tends to keep the balls 55 in- engagement with the teetqgf4
so as to arrest or lock the in¥ernal gear 42 in
non~rotatory posltxon wherein the output shaft 40 of the
25 motor S drives the first and second planet gears 43 and 46
to revolve along the stationary internal gear 42 in order
to rotate the drive spindle 9 about its axis, whereby the
~drive torqgue of the output shaftléq is transmitted to the .
- .drive spindle 9 via the double planetary gear train. When
30 the torque load on the internal gear 42, during the driving
operation of the tool such as for tightening the screw,
reaches a predetermined magnitude which is determined by
the load on the springs 59, the teeth 54 of the internal
gear 42 thrusts the balls 55 {garwayd, as shown in Fig. 12,



operation of the tool such as for tightening the screw, reaches a
predet erm ned magnitude which is determ ned by the |oad an the springs 59,
thegfgﬁah 54 of the internal gear 42 thrusts the balls 55 rearward, as L

shdway \ Fig. 12, -10- and at the sane tine roll over the-balls 55 so -
t hal\. ¥h¢ internal gear 42 starts rotating about its axis in the -opposite
direCtion to the rotating direction of the drive spindle 9, breaking the
drive connection between the drive 5 spindle.9 and the output shaft 40 to
protect the notor from being overl oaded. The magnitude of torque at which
the teeth 54 roll over the balls 55 to permpt-the rotational novenent of
the internal gear 42 adj usted by varying the conpression | oad on the
springs 59. This adjustnent is 10 effected by turning said torque .
adjustin rirapdlatatthesdmontimndrall téeehotlsenballst 5%t sosthat theag t4e

ring 51 noves; 53,4, 4t diste Ling 50, axiall e, i r ves “he
I nt ernal gea?%lgg(dllal'%é%yd?h{tép#% g‘gt%-énﬁ h%b?lxlyfa\ghggs 5%"{%%&/@? he -
t ensi on | oad appasitedirgrgtisn @ ckthasrotatiry dbrectiontof nthe dhiveal |

55 is shaped dgy ddwe fo) BAlai@idGPEEETPHIE BoNASSL Pbn I DELFEON! th&CEr e t e
retainer. ring 56 _the sna|ler ﬁgfnlng W%%P a . dianeter slightly smaller than
that of Bhe HERind®e. ARG 4he REERYY Shatt 40 hko  REoFech Fhe dheten srom

prevent ed f'r-cuajsxgid\gémgdéq.o_f .';-He ﬁé)gmmp@@;.éﬁetsﬁ@\k@tst_%hmlen;ﬁ@e parts
Fixediy i nto WU B0y veh ey AR f#ﬁf%%ﬁf e T e
the front fadwousment oktthecintéernaboge®s 42 iqhad jwoved deycvayying thel |
particul arly the W WA SHE on the springs 59. This adjustment is ~
10 effected by turning said torque adjusting} ring 51 at the
front end of the_housiﬂ§ 1, that is, turhing the ring 51
moves said intermediate ring 50 axial . wWhi in turn,
moves the internal gear 42 éxially by the_pi::?ZZ and the
washer 53 to vary the tension Icad on tﬁe-springs 59. Each
15 - socket 63 for retaining the ball 55 is shaped in the form
of a tapered bore having at the front face of the retainer
ring 56 the smaller opening with a diameter slightly
smallér_than-that-of the ball'55, so that the balls 55 can
be retained in anq;thus prevented from springing out of the

20 respective sockets (63 when the parts are half assembled as \')
shown in Fig. 11, wherein a stop member 64 is presqed ' </
fixedly into the base 60 with its flange resting on the

. inner periphery of the front face ?f the ret&iger ring 56.

25 The above description and particularly the drawings are
- set forth for purposes'of illustration only. It-wi%i-be
understood that many variations and modificatiqn\gf the -
embodiment herein described will be obvious to those
- skilled in the art, and may be carried out without
30  departing from the spirit and scope of the invention.
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setfforth for purposes of .illustration only. It will be understood that

many variations and podi-fication of the enbodi nent herein described will be
obvious to those 'skilled in the art, and iy be carried out w thout 30 3
departing fromthe spirit and scope of the invention. - 1 1 - CLAINE%%f%
An el ectric tool adapted in use-to rotate a bit for f ast eni ng, dri (s
and like operations, conprising -an elongate housing having a

first longitudinal axis, an electric nmotor nounted in the 5 housing and
connected to drive a chuck for holding {he. bit, the chuck projecting from
the forward end of the housing, and an el ongate grip having a second

| ongi t udi nal , .he grip accomodating an electric battery which is
electrial ly ggﬁgggied to the notor, 10 the housing and grip each being
construted as a pair of two halves in the direction of the respective :
fongi tudinal axi s, Anekertd Vieecbfadapteduinngsrating atafe @ o igy oj ecti ng
hol | ow hubs to receive an_inmardlﬁégig'ectinﬂgpost on one of the halves of

the grip to 15 %or mf2S5eB40EL cof § medRd pethken tPRETIF IR end of

the grip and t rear.ward end ous} to perni Wi ngi ng. nmvenent of
the grip be_t \/\/@g%‘paﬁ%_tl\r‘)% gh%rpppglﬁf)lhg%?gm}rog%ﬁ?é se%%lr'liﬂngonai t Ut axi s
thereof. i's inildni8 tWidiRatiNg fiid Stah ORIELYDRAImRY S 88a 214l a4, L0

position where the two |ongitudinal axes are inclined and cross each ot her.

L > 5 housing and connected to drive a chuck for hdlding the
N\ bit, the chuck pfojecting from-the forward end of the
| housing, and an elongate grip having a second
longitudinal axis; the grip accommodating an electric
batﬁery which is eléctficallY'connécfed to the motor,
10 the housing and grip each beihg_cOnstructed as a pair
.of two halves in the direcﬁion of the respective
longitudinal axié, and the halves of.the.housing having
inwardly projecting hollow hubs to receive an inwardly
projecting post on one of the halves of the grip to
\ s 15 form a pivotal connecting means between the forward end
of the grip and the rearward end of the housing to
permit swinging movement of the grip between a straight'
positidn, whére the second longitudinal axis.thereof is
in line with the first longitudinal axis and an angled |
20 position where the two longitudinal éxes_are inclined

and cross each other.

W



-12- 2. A tool according. to claim.1l, wherein the connecting neans

has /af\plvot axis . which i s perpendicular to the first and second
| ongif; al axes, and the tool including a retractable cover which 5
tel es s to close a gap opened at the portion adjacent to t he

pivot axis and formed between the rearward end of the housing and the
forward end of the grip, when the grip is in the straight position. 10 3.
A tool according to claim2, wherein the retractable cover has
means for restricting the sw nging, €Dvenent of the grip about the pivot
axis to retain it in the straight position or the angled position. 15 4.
An el ectric o0l gas fgsLi nggtcgq.glq%scrﬂg)edcwatim hefergiaeeip Ftgs- 1 to 6
of the acconpanyi ng drawi ngs. 5. An el ectric todl as hereinbefore
descri bed vuddmda@tﬁa@eremeenst()hda gsa 7 pivot12 axifs thﬁlchCCOﬂ@anylng

dr awi ngs. st

perpendicular to the first and second 1ongitud1nal - L&
axes, and-the_tool including a retractable cover which'
5 telescopes to close a :gap _obehed_'at the portion
adjacent to the pivot axis and formed _betweeh' the =

rearward end of the housing and the forward end of the

grip, when the grip is in the straight_positionQ ' &

10.3. A tool according to .claim 2, wherein the
retractable cover has means for. restricting the
sw1nging movement of the grip about the pivot axis to
retain it in the straight position or the angled
position. ' |

15 _ _

4, An electric tooi_as.hereinoefore described with

reference to Figs. 1 to 6 of the accompanying drawings. N

5. An electric tool as hereinbefore described with
20 reference to Figs. 7 to 12 of the accompanying

drawings.
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