Specification Title of the Invention | NSERTION TOOL FOR TANGLESS

SPIRAL CO L I NSERT Technical Field The present invention
relates to an insertion tool for a tangless spiral coil insert to
attach a tangless spiral coil insert to a taphole of a work.
Background Art Wien a weak fenal e screw makes it inpossible to

obtain a high tightening force while directly tapping into a work
conprising a light netal such as a¥nemifipatmn pl astics, or cast iron, it

is the conventional practice to use a spiral coil insert for the
pur pose of conEensate for a high reliable screw tightening.
There ar &% tidAgbRve8pPRal coil insert and a tangl ess spiral coi

insert as a sONSaERTION TOOEOR TANGLESS SPARGECGIPIINGERTOI | i nsert
requires an operation of renoving a tang, after being attached to a
wor k, and further an operation of collecting the tang renoved.

Ther ef or declitienl Féedd)| ess spiral coil insert, which does not require
such operations, is occasionally used. A patent literature 1
di scl oses an attachnent tool for such a tangless spiral coil insert.

This will be déedreisatinyenen wilaths foreinagréien top! for @dangless spirpbeoil insert

appended th Qtthfiea PIREROEpiPALENinBRRb hGRIHMef a work. AN attachnent tool
300 is provided with a tubular nmenber 301, and a mandrel assenbly 302

supported by the tubul ar nenber 301. A pivotal claw 303 is disposed
in a hol IBxk&@dnd Aftmed in a | ongitudinal direction of the mandre
assenbly 302, and the pivotal claw 303 is provided with a hook
section 305 engaging with a notch 101 (FIG 12) of a tangl ess spiral
coil insert 108her apnek feamdt syewmikehdrimppssible to obtain a high tightening force

while directly tapping into a work comprising a light metal such as aluminum, plastics,
or cast iron, it is the conventional practice to use a spiral coil insert for the purpose of

compensate for a high reliable screw tightening.

There are a tanged spiral coil insert and a tangless spiral coil insert as a spiral
coil insert, but the tanged spiral coil insert requires an operation of removing a tang,
after being attached to a work, and further an operation of collecting the tang removed.
Therefore, the tangless spiral coil insert, which does not require such operations, is

oceasionally used.

A patent literature 1 discloses an attachment tool for such a tangless spiral coil
insert. This will be described below with reference to FIGS. 10 to 12 appended to the

present patent application.

An attachment tool 300 is provided with a tubular member 301, and a mandrel
assembly 302 supported by the tubular member 301. A pivotal claw 303 is disposed in
a hollow 304 formed in a longitudinal direction of the mandrel assembly 302, and the
pivotal claw 303 is provided with a hook section 305 engaging with a notch 101 (FIG. 12)

of a tangless spiral coil insert 100 at one leading end thereof.

In this example, the pivotal claw 303 is biased about a pivotal shaft 307 by a
spring 306, and, the pivotal claw 303 is configured to pivot on the pivotal shaft 307 so
that the hook section 305 sinks into the notch 101 of the coil insert 100 when the



In this exanple, the pivotal claw 303 is biased about a pivotal shaft
307 by a spring 306, and, the pivotal claw 303 is configured to pivot
on the pivotal shaft 307 so that the hook section 305 sinks into the
notch 101 of the coil insert 100 when the mandrel assenbly 302 noves
in a direction of an arrow 308 and the other end 309 of the pivotal
claw 303 has entered a hole fornmed in the mandrel assenbly 302.

[ Prior AmarSoelnsssmily péimewes injatdéreation o ajn driat 3% and the pthteneed 3¢9 of the

Publ i cat i on:Qf. a%@m%@e&athomorﬁ&%%ﬁ&ﬂaﬁafmsaém@ﬁy tdre | nvention]

[ Problens to be solved by the Invention] he attachnent too
300 for a tangless spiral coil insert described |n t he patent
| iterat urBridr A8 IR¥eREh®Nt i n operability, but in particular the

mandr el senply 302 provided with the pivotal claw 303 is conplex in
structurgﬁmﬁﬁg£¥?ﬂgFF§icuIt to manufacture or assenble, and

accordingly results in a factor in high manufacturing cost.
Therefore, anp eggtﬂgghggquresent invention is to provide an

i nsertion tool a tan ﬁess spiral coil insert that is sinple in
structure and P@haﬁ‘fé@ Qie@yafte@e Prﬁ'??ﬂ? Met#487%hd assenbl e as conpared
wi th a conventional tool, accordingly that allows reduction in

nanufact%é COoS d beS| es that is excellent in operability.
ummary o t nventlon

[Problems to be solved by the Invention]

The attachment tool 300 for a tangless spiral coil insert described in the patent
literature 1 is excellent in operability, but in particular the mandrel assembly 302
provided with the pivotal claw 303 is complex in structure, and is difficult to
manufaeture or assemble, and accordingly results in a factor in high manufacturing

cost.

Therefore, an object of the present invention is to provide an ingertion tool for a
tangless spiral coil insert that is simple in structure and is also easy to manufacture
and assemble as compared with a conventional tool, accordingly that allows reduction in
manufacturing cost and besides that is excellent in operability.

[Means for solving the Problems]

The above object is achieved by an insertion tool for a tangless spiral coil insert
according to the present invention. In summary, the present invention is an insertion
tool for a tangless spiral coil insert comprising, for inserting the tangless spiral coil
insert into a work, a mandrel at least a leading end section of which is constituted as a
serew shaft and a pivotal claw provided with a claw section which engages with a notch
of an end coil section of the tangless spiral coil insert screwed with the screw shaft,
wherein

a pivotal-claw attachment groove is formed in the mandrel over a predetermined
length in an axial direction of the mandrel in order to install the pivotal claw;

the pivotal claw has an elastic connection member one end of which is attached
to the pivotal-claw attachment groove, and the other end of which is attached to the

claw section; and



[ Means for solving the Probl ens] The above object is achieved

by an insertion tool for a tangless spiral coil insert according to
the present invention. In sumary, the present invention is an
insertion tool for a tangless spiral coil insert conprising, for
inserting the tangless spiral coil insert into a work, a nmandrel at

| east a leading end section of which is constituted as a screw shaft
and a pivotal t¢ @aspicophtetioni mambercbiasessthet tlaw whtieh oalwrrdeln titefiah

notch of @R.85d £ ehd sa%%t !sl?ﬂt @i‘m}; %tt@@gb@%éctm fRhe8 Yol tHNSIBHL section
screwed with the screw shaf pi vot al -cl aw

attachme rﬁﬂas&ﬁ@mgﬁ%ewwmﬂw noteh ‘Pféh‘?rﬁ"r?&}eé? SHﬂPé rco%lmﬁ?’@d et er ni ned

| ength in an axi al dlrectlon of the nmandrel |n order to install the
pi votal claw, t c aw has_an. stic.connect.i on
erber one. end-srdiag i Skt AenEh e e o PR e PR oo
groove, and witecody hevingebiséityswhi ch is attached to the cl aw secti on;
and the el astic connection nenber biases the claw section
outward in a radial direction of the screw shaft such that a hook
section for mediserdingetocrnpihaetsrreridha dresent reatigadbs Wrartion kol dgteh

of the tanaRdIeESpERl £l ing&it lodPHgdeta regulation m&@m&dhmegmam ASPRGInt OF
t he present |nven ion, the Is a,wr bOdﬁfﬂ

| astic ect.i
i b oA gt e elate Seefind Yideka TR Teat CRERG ' Bebhmof i
i nvent i onpovehent n:serﬁadmmlyta:ana:fcbdua:tioamglths:Scmm shalft. Cﬂtzdorffimgesbtanother

Che cl aw isBech M BRLML/EREE: & 1oli0Y, &8 BATR G, 01 oY BT NerP"
nmovement of pheascrextslft admmtlt'\m tdhe dioplpeactiomoighe char seetiaw s haf t.

Accor di ngrkR.apohBekvASBELt ., the regul ation nenber is a stopper ring,
and is attached on an outer periphery of the screw shaft adjacent to

the hook section of the claw section. [Effects of the Invention]

According to t}hﬁoﬂdﬁx&,sﬁﬂﬁheilﬁ'v&@t i@Rntibfe&hi mﬁs%fﬂidxofbot ﬁﬁﬂa ffaagleas Eeirglceis S
spiral cail nsert1 grung e in Sstlrucatlurtg anu 2 eo ) es%i 0 compared
manuf act dw“%e‘%%s TLRISHB IEUSETE SRP AT &80 WY HO PEBIRANT 5n§i”? B> comp
Accor di nghiyh a ehryentised tocdn Awmotdidgy, the vangioadel Spiatabgless spitahsel insot
the presepnd Q¥ 5{}.1% L ARLEBR LELE géé]%e%jm' Fa TR ARS Bt N9 dFRSHes, A kcellent

besides, Is e ent 1 n operabi
in operab111ty.

[Brief Deseription of the Drawings]

Fig. 1(a) is a plane view of a screw shaft to which a pivotal claw is attached in an
embodiment of the insertion tool for a tangless spiral coil insert according to the present
invention, Fig. 1(b) is a central longitudinal sectional view of the screw shaft to which
the pivotal claw is attached, Fig. 1{c) is a perspective view of a claw section of the pivotal
claw, Fig. 1{d) is a front view for explaining a state of engagement between a hook
section of the claw section and a notch of an end coil section of a spiral coil insert, and
Fig. 1(e) and Fig. 1 are front views for explaining states of engagement between an
inclined section of the claw section and the notch of the end coil section of the spiral coil
insert and disengagement of the both from each other, respectively;

Fig. 2(a) is a plan view of a screw shaft to which a pivotal claw is attached in
another embodiment of the insertion tool for a tangless spiral coil insert according to the
present invention, Fig. 2(b) is a central longitudinal sectional view of the screw shaft to

which the pivotal claw is attached, Fig. 2(c) is a perspective view of a claw section of the



[Brief Description of the Draw ngs] Fig. 1(a) is a plane view
of a screw shaft to which a pivotal clawis attached in an enbodi nent
of the insertion tool for a tangless spiral coil insert according to
the present invention, Fig. 1(b) is a central |ongitudinal sectional
view of the screw shaft to which the pivotal claw is attached, Fig.
1(c) is a perspective view of a claw section of the pivotal claw,
Fig. 1(dpivosalzelay.gmd Figed(dp by adigntaienw nfan esemple offa wagglagiopanember for
bet ween 3.hoinS€etdiRNoRhmbhift &ltANcIERGRétA. and a notch of an end coil
section of a spiral coil insert, ?nd Fh ) 1’%@%{ ﬁlnd Flglﬁ l(ff% are
front views fOrEeSPAKRTE S YeuS 3 o %id’&é {the BsgrR taol v fanglegs
secti on cpirhh®ildhawt seaidingtoahépidentriatalionf t he end coil section of
the spiral coij. ipsert a isen enent t.he bot om.each ot her,
Fospect] vely: T LR B8 pEEBARRETER oo 1{iErRS, Bol bR ERGF e
whi ch a priotsait astaadingdo b predrad mventiowshrem iodipdi ment of t he

i nsertion tOOIpk 6l LARGHASSed Rl A «Bhlor RBLHE ALERIIL Bl ooliNsert

present invention IS a central |ongitudinal sectional view

. Fi g. 1)
of the scceifianis thersessmt erventien shovorail&13w i s attached, Fig. 2(c)
iF_S a g?(rj )5p_ect im]g. e/is%e_@ﬁo@l?;hm&eﬁeiw?ﬁue@;foﬁel&@laiﬂ}lgQ;aioncan%upeﬁ?ﬁn of

ig. is a fropt, yiew of .an ex £.0f a regul ation nmenber for.
egul at i B TSRl 5 AR PO hE Cingtyt AERETRy to the procepy grvestipy
a perspechoweivFegwsiof an enbodi nent of the insertion tool for a
tangl ess spiraj; il i . e | ian: ..
Froe 15 an cBl oid  SaTtl AEEH FL Ry Bl RER mdoK Bt Bfion of
t angl ess thpinsgrticiptael foysepanglese spiaphepik Bseth ecpprdingre thayaetend AreRENh
in Fig. 3howninFig. 519 5 is a sectional view of the insertion tool for
a tangl ess spipgial coil jnsert acgcordi glg tg t he present. i nvention,
shown in Fig. g- 8 s a sectipna] vieyv plea preyinder Syxplpinine spotign REdion b
expl ai ni e mixertioh o forpe Eaiglan spfral bl insae rdcea@finkool the Giresnt anghess
spiral c%glizwrilglns rtqaccording to the present invention shown in Fig.

|

3; 8% a sectional view of a prew nder for explaining

nmoti on and opdfiat9 ena okrsphaiverrdew tof enothenkmbalimant efhidlecssersipn tedl foroa |
insert ageEnelsRGirhPeoflifsd?t £26Mlingd UL piAthSRAMELN Fig. 3
Fig. 10 is a perspective view showing one example of a conventional insertion
tool for a tangless spiral coil insert;
Fig. 11 is a sectional view of the conventional insertion tool for a tangless spiral
coil insert shown in Fig. 10; and
Fig. 12 is a front view for explaining a state of engagement between a hook
section of a claw section of an insertion tool for a tangless spiral coil insert and a notch

of an end coil section of a spiral coil insert.
[Embodiments for Carrying out the Invention]

An insertion tool for a tangless spiral coil insert according to the present

invention will be described below in further detail with reference to the drawings.

Embodiment 1
(Overall Tool Configuration)
FIGS. 3 to 5 illustrate one embodiment of an insertion tool 1 for a tangless spiral

coil insert in accordance with the present invention. According to the present



Fig. 8 is a sectional view of a prew nder for explaining notion and

operation of the insertion tool for a tangless spiral coil insert
according to the present invention shown in Fig. 3; Fig. 91is
a perspective view of another enmbodi nent of the insertion tool for a
tangl ess spiral coil insert according to the present invention;

Fig. 10 is a perspective view showi ng one exanple of a conventional
i nserti orenthodimeny the t oaegttivns tapi daforcei ltaigheser piral coil infeny. isl bfi gna

secti Ona|e1é6'|:1f§é’é{119fdrfv91‘i~‘ tfp%nxmﬁasoan@wé ﬂé&{ahis%setcaeﬁ 2608 a%oﬂmmﬁ&mon

splral coil _insert shown in Fig. 10; Fig. 12 1s a front
vi ew f or TBSCHPBISHSREHIOR St ate of engagerrent bet ween a hook section of a
claw section of an insertion tool for a tangless splral c0|I I nsert

and a notch of, an.en secti n of a iral, coil

e badi ot s PR of Bhe AR b el fo B s S 7 i rip st
for a tarngkdss sghapalthgoetablasser ¢peagiontahelg the téchevifir bistet ohahent hod
i b, 4R RCC DAL Ul il ARl LIn LA SEEhE MR AphIforion 2

5 illust raandévlaﬁecwma@nﬁ Ly firigen inpstopvardrilivegion and ppackwoad divegion is

spiral ¢ Qhéta]lélﬁﬁ{thld heA66QE ARNGEE toM kip BRioRI£S AR rbv¥Ehlki B iric motor M
Accor di ngcaE1 e connecte ?:g 2}1 external power supply apparatus (not shown) by a power supply
cord 5. The reversible electric motor M is driven and stopped by an on-off swiich 6
provided on the tool grip section 4, and a rotational direction of the electric motor M can

be changed manually by a changeover switch (not shown).

As such a drive mechanism section 2, a drive mechanism section for an electric
rotating tool, such as an electric serewdriver which is conventionally commercially
available and which is widely used, can be used, and, since it is a well-known apparatus
for persons skilled in the art, further detailed description thereof will be omitted. In
this embodiment, a handy tapper (manufactured by HIOS Inc., product name:
HIOS-SB400C) was used.

Next, the coil-insert insertion mechanism section 3, which is a characterized

section of this invention, will be described.

According to this embodiment, the coil-insert insertion mechanism section 3 has
a sleeve-like joint cover 11, and a screw groove 12 is formed on an inner peripheral
section at one end (upper end in FIG. 5) of the joint cover 11, so that the joint cover 11 is

integrally screwed on a connecting screw shaft 8 of the tool grip section 4.

A joint shaft 14 is rotatably attached inside the joint cover 11 via a bearing 13.
The bearing 13 is fixed to the joint cover 11 by a C-shaped retaining ring 15 so as not to
move in an axial direction. That is, connecting shafts 14a and 14b polygonal in section
are formed on one side (upper side in FIG. 5) and the other side (lower side in FIG. 5) of
the joint shaft 14, respectively, and a central region 14c of the joint shaft 14 is held by

the joint cover 11 via the above bearing 13.



enbodi nent, the insertion tool 1 for a tangless spiral coil insert is
of an electrically-driven type, and has a drive nechani sm section 2
and a coil-insert insertion mechani smsection 3. A casing 4 of
the drive nechani smsection 2 also serves as a tool grip section, and
has a shape that enabl es an operator to hold the tool with his/her
one hand and work. A reversible electric notor M which configures the
drive nechani Sthegeintsbaft 2ppgrcendiiovhectiag sbaft rlde as fibintb laycogneoiimg lofe 30

forward %m&lcisl fimélds 8 &ﬁ&k\ﬂ%dd@erﬁﬁﬁl O0f L L Alliethisdh fsgutiantdﬂsnd
casing, or the tool grip section 4. The reverS|bIeeectr|c 4
%5 %y

can be cdﬁ’hﬂ@b%’ﬁatsba%c%%%‘%lﬁ%?%%ﬂ}e Jeinsshatt Fppely shdyonppsing
a power StheRdfyre CiheGoibt shHFE14 ﬁ\teﬁﬁdctadeaoeheeaﬁw ﬁham &5 adMol 18 Iddsvamrinahd

st opped b of f_swi.tc vi de sect,

ondr e kil Biatiod faktsEtisha it fec i B RE e kB2 Sl llhrten
manual | y thythe joilnarepefvét feom tthh eneabibihelsrtyic motor M Asnvsiwdhlnatldar Ayiwe
nmechani srgle%ﬁ%ﬁlg}gréeﬁm % drive mechani smsection for an electric
rotating too such as an electric screwdriver which is
conventionally comercially available and which is w dely used, can

be Uﬁed, and, Skaee gérebvs?eatémgbt f&m_ ﬁ@@%ﬁr@rﬁ%riﬁaﬁﬁaﬁ)g&‘émﬁaxﬁ&? bﬂlizd
in the ar ther detaile scriptiqgn thereoi mtte n
Lhi o erboisert e RGlsiEaRts RS ST R AL FT S AT GRS B I S fad
nane: Hl (BGSBéﬂﬂ@);mwaswas td. Thereby, thBligoiht, cot-drxel Icoid thie heesihg Rhasrdligoad
nechani sm.sectjon 3 i.ch C e of this

i nventi on al dfl t%gr%ll \;\%PMBCt%i(%W%h eQQﬁ &%c%}rtﬁgq’{ﬁf&%% %{E’g enbodi ment

the coil-i nsert i nsertion mechani smsection 3 has a sleeve-like joint

cover 11, and @s@&reqmeqrra@\gﬁl&ezzsl i8 rJtha'Eﬁ;%e@@nﬁfHe'tH@ﬁBua@ﬁg‘ﬂpﬁﬁraq*]eanng
section at one end ;%Ter end in FI G

é j oi nt Hﬁjg r

that the 3%oi »ﬁtm%wsflg s & {sriptsgraliv Vogléﬁ \Wédmdﬁn B |Sﬁffi°§‘c<iféw
shaft 8 afrivehRidet®d atgd nd@EPEOENHin FIG. 5) theledfoi Aomdvafihg hdlei2Sa with a
rotatably at achdl side.the. j t v, 11 vi abe r|n

boar i ng. FaRpleBERtay PEb¢ FuighCie R yER S oo EpBell ekt ThShe
ri ng 15 goeinhshafipt4 isdommedentiarceater axdtmi O@theeconnmng'bhazﬁ, snd d;hmn@(ﬂShatifg
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side in er Si l'ower side in

j oi nt shaptastabe mogpde it ik grialaditpcrion @nd teanspilgi thh raating firiph @rfeoﬁoﬁbe
shaft 14 drﬁ,e@gm 4y the joint cover 11 via the above bearing 13.

The joint-shaft upper-end connecting shaft 14a is fit into a
connecting hole 10 which is formed at a center of a drive shaft 9 of
t he drive neclAniestiomela iefodnaingh tifel mhexfmmaeﬁahap@mnmfphednm guigte 28
t he j oi nt - t U connect a e

Shaft 1 4 %ng%{l)]ﬁ ﬁ}él(%?%aect%lon llﬁa I'%ﬁlOn i)quﬁﬁf (IO&H(;,L %%g b-g%% gegt]flc% §5 SOb%q;O]FPC!}%Lh
axi al di riect radin] daredtidn.diln ebisi cmldimatatvnpractives 2o roedriond lgppdsite to

directi O%cﬁﬁﬁmi AR ﬁmrﬁétﬁgaitﬂrew& bt Blis a&%fﬁot %aﬁlraolﬁlﬁﬁtgﬁoﬁ ene rtﬁi-eb,lo?

el ectric notor M provid e drive mechani sm section
femal e scffl@‘\ﬁ/PS‘éE‘tt}Oﬁﬁzfz'Pade}erf@an@ﬂ an inner peripheral face at an end
of a sleeve-like housing 21 is screwed onto an nale screw section 17

formed at a lower end in f the 0|nt cover,.11,. The

i nt cover 11X SHEY B RIGL HEERon PR BRI THOR R AL g e

connect edFI@. thofahe hoodihgeB1,isn thivea preivahdedi30es hligmed with the housing 21 on the
same axial line and attached thereto by using a body cap 28 that is screwed onto this

screw groove 27.

That is, the prewinder 30 has a large-diameter section 31 formed with a flange
34 at one end (upper end in FIG, 5) thereof and a small-diameter section 33 formed so as

to be integrated with the large-diameter section 31 via an inclined connecting section 32.



A sl eeve-like drive guide 23 is rotatably held inside the housing 21
via a bearing 24. A connecting boss 25 is integrally provided on an

i nner peripheral section of the drive guide 23 at an end (upper end
in FIG 5) thereof. A connecting hole 25a with a conpl enentary shape
which is fitted with the | ower-end connecting shaft 14b of the joint
shaft 14 is forned at a center section of the connecting boss 25, and
t he j oi ntThhprfewindend? isclintd do tiredertising 24 haifcausidgha heldingtfagerddpithe kpdy cap
connect i ng Al f aéaﬂargé SORNEEHAGNE RBE §1iBCra50 1o BeesRMARLECE Rithhe
axi al direction, transmts the rotating drive force to the drive
gui de 23.lowerend faqﬁroéflé‘c]%qué% 26 are formed on the inner peripheral
section of the drive guide 23 along the axial direction in a reglon
bel ow t he con ng boss, section.25 .so0 as to prqject i.n.a radial

G recti on 1 RIS OSBRI e AP oraRR e Bl rBetiBin 26 bt o
to each qirbf&nt trnreatmh asmhtspose@hn the pewiioler Pup dshiopedeiestente semannghe
Iinitatiq&kﬂggg“cgree or nore projections 26 may be forned. A
sScrew groove I's formed on an outer periphery of the other end
(lower end in FIG 5) of the housing 21, so that a prew nder 30 is

aligned with the w&mﬁ%&&@%&mgmab n{dnaeelaagbmgr aghgéa drive
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face 29 ofych PGrBRYY (xRN #AR 410 tH0dShelidgs £1.@ange 34 and bringing the
prewi nder 30 1nto pressure contact wwth a | ower end face of the

housi ng 21. Further, a mandrel assenbly 40 configuring a

characteri zed saghil@n48is ﬁlb@mﬁ@eﬁﬁsed 82 bdnit 8 séBiof iof RSB eidsd 418 In
prewi nder

t th th | ti
e oot o1 hiscpaa Bt i RRFIP R Sors R fieg Be b SRt oLt hE SRy o
has a dri amcmm adlinadr rempherad s¢atipp ef thenladive hods 4. bys sehetrdsy gr the)like.
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drive boss e axl a irectio
sl i dabl y #serqveshadndt. h &'he mesnseeliaspamip 49 gilirbeidessribed lawérméﬁ@ﬂr nner

peri pheral section of the drive guide 23. Therefore, the drive guide

23 is rotated so that the ro y dri or er eof ran ted
Co the drive. HUSs the seructard Sl brtriaitor i f56E pRint FUBdatiticn

central sedtig.en of the drive boss 41. In this enbodi nent, an
attachnment boss 44 forned at an upper end of the mandrel 43 is
attached to an inner peripheral section of the drive boss 41 by a
set screw or t hk féikle. screw caetioneddl infformied emadrisnen Befipharhk pecsien eof dbe

beyond thsrg@ralylset@%éctﬂsﬁ QOGWQ%Ether fe,@ e %elrea»efdsm& tan4&tterT1§b%1phem1

mandr el assenb descri b [ater in
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ref er enceyldPhfi@ferdhce to FIG. 4, the outer-peripheral screw section 50a of the length
adjusting nut 50 is formed to have flat faces 52 in four directions by cutting an outer

periphery of a screw section 51 in four directions.

On the other hand, in this embodiment, screw holes 36 are formed on the
large-diameter section 31 of the prewinder 30 at three different locations in an axial
direction of the prewidner 30. Therefore, the length adjusting nut 50 screwed in the
female screw section 35 of the prewinder 30 can be fixed at a desired position in the

axial direction of the prewinder 30 by a setscrew 37 screwed in any one of the screw



A femal e screw section 35 is forned on an inner peripheral section of
the | arge-di aneter section of the prewinder 30 and is screwed wth an
out er - peri pheral screw section 50a of a length adjusting nut 50. In
this enbodiment, as is understood also by reference to FIG 4, the
out er-peri pheral screw section 50a of the length adjusting nut 50 is
formed to have flat faces 52 in four directions by cutting an outer

per i pher yholss 38 ag treqvlosadidarison 51 in four directions. On the

ot her hand, in this enbodinment, screw holes 36 are formed on the

| ar ge- di amet er_section .31 of the r.ewi Oat three different

| ocations in amvxPEPrdns dedhoin t“ennémg §riapbogeoenin & WEgHERn depth

| engt h agyjosisSibh BHEHD wingﬁ&s spirremﬂ indard 108 lﬁfbrmdvﬁ'kS:ﬁﬁ bwsaead detrilal lafer the
prew nder can b a desir Qsi t i n.th ax al

di recti orf® gﬂ?ﬂ Sﬁ%piﬁr ﬂ‘é% 830" lenétlh “ﬁssgr e s‘cv?E B Wmmndern?’eO 0

t he scr evixitgmihe sai36 t}aare bh rt1@eeseltmm B@ryehich is extrefﬁhlysaxcdbabndww@(abléltst he
insertion tool of this enbodi nent, a insertion depth position of the
tangl ess spiral coil insert 100 into a work can be set, as described
later in det aifrefessilpiathpsst hapivag phis dirpestderipthingay pesphegakrgetiopof the
wi thin thengek %Mm& B 50 fAxieag &ﬂ&xp@@f@adehﬁaeobﬂlet Brerusebeaievs 8 is

oot b e B ng et Gt B it B sy dpepar b SR it o ds

| engt h adiisretddng awuto 1568s tioubleaskenianl gpéh of Hoetlbdst lofaringei4t inrths taxial
bearing 34 1§, fotatable to the length adjusting nut 50. Further, the
mandrel screw shaft 45 is di sposed so as to pass through a central
hol e 53 of the thrust bearing 54 in the axial direction. A

femal e screw %@%ﬂn@l@ &gewssef:ﬁéﬁr%@ Al FRme® il @'ceﬁﬁﬁt ls@aloaf of g inclined
i nclined connectin 32 qof HEZ) reW| nder
I

with the SEMEHPER Oéﬁﬂ% RESVTHRIf a0 angiglt 1s screwe \‘ffﬁﬂtth%ﬁcre‘a Sgﬁ*f*‘* G
groove 3&hemafndfelmel. at a leading end 33a of the snall-dianeter
section 33 of the prewinder 30 at a central section thereof on the
sane axial line as the above femal e screw section 38 and the screw
shaft 45. The Bptheal a gpitad\geoc39 38 amfobmed o wigadingrend 38 of the small-diameter
outer- pe d4 %é of il ﬁif&vﬁﬁ&efrls,%tqfcemgl ée@{i&i B9t Bh R st hxih NSRS ds the
100, as descri rth an openi ng section
60 is forabere BaalpesevHectionBs sad té@@%lieb'rﬁhgﬁt 4 Tﬂ*ﬁép}rébaﬁomge ah sy

of the Sr'%feIWeQ'oﬁf@ixﬁéut@@ﬁéﬂﬂ{brﬂtscm sdtibh 6f P itsdle@rpRYEcoBInkas 10 e

f or nmed. érlbed in detail, the opening section 60 is set
to have e§‘ﬁ§’ﬁ affpoted e that allow attachment of the spiral coil
insert 100. Thus, when the spi ral coil insert 100 is screwed into a

taphol e of a ‘gﬁdr*é o 4y bt B 86050 04D AN SEEREONORp BRNAL

it is inserte In e man SCrew s
I n the abeading ewd B@@:p%themmalm@mem@ewtewhlab§b¢rﬁmya1@ow§ Wrhapdiseny

the drivepghige Ag3esdiibed %Réxei‘ﬁl Rhaf Ehe%e gtsg‘&mm% 8t t4Bave SpEURda

into the screw hole 38 of rewi_nder 3 soth?@ethe nag[ge(r)e,aj3,
noves in %Zep*rbéﬂépé?’rﬁtf?éhmﬁp’f 8‘% eotPiTah caih aserta fO0Gy Ldesi Bhem il §oto
a rotati Gaadrt M0 8 Gtie@8d Gito bhep hodnehekork3it mawacﬁmetosﬂhs gpditirg scetion 6Qral
direction,of.the dgr ndr el noves .l n. t he ot her axi al
direct i OnnthS{)]ﬁ Sinser n‘%? n?%@e?’cgg]ioq%h%nﬁe mandre serew shaft Aﬂ')

In the above configuration, when the mandrel assembly 40 is driven by the drive
guide 23, the screw shaft 45 of the mandrel 43 is screwed into the screw hole 38 of the
prewinder 30, so that the mandrel 43 moves in a predetermined direction in an axial
direction according to a rotational direction of the mandrel 43. By reversing the

rotational direction of the mandrel 43, the mandrel 43 moves in the other axial direction

opposite to the last one.



In Fig. 5 and Fig. 6, when the nmandrel 43 noves downward on the
figures, an end face of the drive boss 41, or a |lower end face 4la
abuts on the upper race 54a of the thrust bearing 54 of the length
adjusting nut 50 so that further downward novenent is prevented.
Therefore, the rotation of the mandrel 43 is forcibly stopped.
Accordingly, the transm ssion of the drive fromthe drive shaft 9 of
the drive nmechanismsection 2 to the joint shaft 14 is stopped. The

magni tude of tIHrqu'e.s &ha FhY. 8, %h&?tﬁém@ﬂdﬂéﬁ&@%o@éfs Mrﬂ@ir& 9 thE'%géFEQUﬁ

of conpression spring S when the joint cover 11 1s attach
the scre®™8 Fﬁ%?ﬁof F}w drive boss &}, 0 2 o rirf difeAln ghuieson the uaﬂ%fma%fi‘?farfaftthea
torque SeRARE bésFiny INCf PedllchBtht ddgudiink \vat BB 6 et &mtﬁe&ﬁiobv(ﬂﬂrai’d Adtehifns a

pr edet er mi ned, ar e, m de of,.torque i.s,a e dri

Phatt o Repeats TRRERTE Pt iiaRo etk bints SnabRray slsbpel G ket
the el ectthé transhissionof shealrtverfatn thad driversbu® 93¢ the dfvendedianAssewtiby} to
Next, th 4 t j C n
of ‘thi s Thyanet e is W obpdl TR pEGHLI TR RARACHEL QAR b
i nt egr al |agiusiing Hee aragintef copprgpdiqn @ sgeine Bivtey the i%ntr@V@rl’én@ attached to
Figs. 1(3he sakéPxhafend 1(c). As descri bed above with reference
to Fig. 3to Fig. 5 the mandrel assenbly 40 is provided with the
mandrel 43, and the screw shaft 45 extendi ng beyond the drive boss 41
further downwahdh h&o:ﬁﬁgﬁﬁ&ﬂorﬁéarﬂ easbptat tl@atla&%ﬂiue%@ﬁhoﬁis ﬁrbﬁdéﬁﬁﬁﬂﬁl@ Hrigs
on the fi ) g
ond sect itagTopcection fa gt e B phichbr o Bisk R fuche ARE i SO0
boss 41, tFthpsdrive(shpft&nthat {hyvheh katstiomstep of the azaendwﬂ 4B s defectat tleaeledia t
45 has b%01dmpg§@q]a@ﬂ£%2&ggl%bay, Fig. 1(a) is a plan view, and Fig.
1(b) is a center longitudi sectional view The mandrel 43
is formed with the screw shaft 45 where a nmale screw 70 which can be
screwed in an (Mmafeigis@gmﬂgar screw section (femal e screvv) of the

t | i | 100 det | th L f
oo T e ny Nt e PAREE 2o e B e P g bf R 2
5, narrel yinvegtion ghtpasﬁldﬂatel:h:h scvas]ga.ft 15 Fraseth deagifadly me the inandidet43renildibe|
' el g0t gelmg téfa{a%%gﬁr%bgg}) £ 1]@ this enbodi ment, a

p| vot aI is a ‘axi al ‘direction of the screw
shaft 45, in a conventional manner. In this enbodi nent, as
shown in FIG @de@crﬁ!e\d%o@% &itﬁ%@ieh@&mgﬁ Q@Q\@tﬁelmﬁﬁd/ﬂep&sémgﬁﬂﬂohs
H1 toward the center of screw shaft 45 and f or ned

in the abraides vk tt%lfbwaafheé fe and, g sereRy %haﬁs‘lﬁ%nﬁgn& W%H&t friye Reger
a predet enrrunBer doigiaid kd fofhedad Bsthit g Mdwerad 9€tHel i9indrel 43 & tht fighhs.
right end on the figure of the pivotal-claw attachnment groove 71 of
the screw shaft 45 is opened in an end face of the screw shaft 45.
Furt her, bot h Rigd 1fe@gndié) Mustrade 7 Boved leadengpindoeafoncifabe surévachafedd on

Joott on' ThE5Re GBPIRE hInORYS, Jodlt £F Hkhly OO, iRl Leall OOUE the
section 'ﬁsreiWsShél@t%thﬁslbé?@ﬂﬁpﬂ%d élﬁﬁzwtﬁlﬂﬁh Figg 1(a) is a plan view, and Flg l(b) is a

center longitudinal sectional view.

The mandrel 43 is formed with the screw shaft 45 where a male screw 70 which
can be screwed in an inner-diameter screw section (female screw) of the tangless spiral
coil insert 100, over a predetermined length L from a lower leading end on the side
opposite to the drive boss 41 in IYig. 5, namely, a right side end in I'ig. 1 has been formed.
In the mandrel 43, or in a region of the screw shaft 45 in this embodiment, a pivotal
claw 80 is attached along an axial direction of the screw shaft 45, in a conventional

manner.



As specific dinmensions for reference, in this enbodi nent, setting has
been nmade such that an entire length LO of the nmandrel 43 = 85 mm an
outer diameter D of the screw shaft 45 =4S mm L = 65 mm Li = 45
mm L2 =55mm L3 =5 mm and W2 = WB = L45 mm In this
enbodi nent, as is understood also with reference to Fig. 1(c), the
pivotal claw 80 is provided with a claw section 81 formed with a hook
section 90 which engages with the notch 101 of the tangless spiral

coi | insert 1Ct9 th?s%ﬁt&d%ﬁarre at sﬁ&‘vﬁ{ trpm@% f:08ivatat-ag i arwacm%npgmt@h

claw 80 to the screw sh 5, and an el astic connection nenb

whi ch coni&igs qepeh Eﬁlaawe@cftlp &pntgr ofhe serpw shekt 4o 18R st idEr ildn foaeerm h
each ot hghe 233e dekasdd 6f ﬂ@na;@@ut isBaf NBNReinSthel EnQKHTDQﬁr@ﬂ anre@etE\iﬂilﬁed

body with elastigity, an crib bo 0 e her eqf

att achedq‘?ltﬁtﬁﬁ'el %P’%tthélr-l ta‘?ﬁs‘ia?e[céﬁrhr‘r‘e t‘g'gﬁ'oﬁ‘g “/grli’% %ﬁ ateh%g‘gf h the
end 83b iSvdtalxabels Bﬁatﬂhmentlgawvs gatof the Biew shradt 451'3 opknest incanconnfect cpfdhe
menber 8 i anR gf
t he scr e\%v %h’:%f“% %Sg] Skf"ﬁfé egF v\%’ll gl%gﬁll\l%ﬁfg Ietl}ags ?{%gdll Icglwr ﬁé%a%es "
wi th the gievelilreq fca‘fnetirre hem p wide width,ghere the right grpgee @qc &t s
8l is an lé’xib%%zldﬁﬁtvﬂht’h V@C%ﬂglﬂhﬂeﬂf&%}% s@@aﬁﬂhet’s iaeau fbgeﬂgtﬁctﬂiaﬁ{cmvﬂ%‘l@
shape di rrensr ons whi ch adapt to the above right w de groove section
72 and wh¥eh allow the claw section 81 to nove snoot hi y in the radial
direction of the screw shaft 45 in the groove section 72 that is, a

! engt h L11, a A hi Ck’@tealsmelrt]émhs%or Te er.cy}/llcg 1{1 thls €1 (&Irnitl g.t sett1 b%g‘r(l:pn
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L12, a thr ckness T12, "and’a w dth Wi2. The 'attachnent section 82 I's
fixed to WAE ls#B@- shaft 45 by a nounting pin 84 press-fitted and set
so as to penetrate the screw shaft 45. As specrfl c di mensi ons

for ref erence, thr s .enbadi nent t S t hat
131 Lo enes i e S s g on aftd s BPrneo R T 1 35yt B
T12 = 2. £lawrB0 anotod& with.aZ:laamsection 81 forkmediwitlsa hnd:\minwanﬁ() whghshgages
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connects aw section 8 ment secti on
ot her i s sitrchingithe pivatal ¢lmoBOriaithei sceevoshadh Ho @nByanslasitieconprytion mpmber

upper anotse.l WNEH chifeBS tAE cRwPERNON Wi h8d Whd BitAcrhedTRE&Ton®h2 WitRREASHiWEY.
cutting. In this enbodinent, as shown in Fig thi s deforne

wire 83 iSheflpshicrionnection memberditeissnmrassq of we‘res%#% Wrtwasttcar’arr%
upper f aC@s&ibeﬂ h&oad, bAe br;mastta gredof @ atthed@tihe hevodilgdw aftdcl&aebm groove

th fi t I he. cl

hercof 1 Gt 2% SRUS0e S u L AR ol GRLan
section Sﬁembe:rrSSé)X&mp ke, clioy SMﬂod iBhguiprartl lnea radiel d1rect10n of tBy sardwpphiihgb
such a copfg, %@Efa%ectﬁ{lﬁs £L3 m%ﬁﬁ teh%&ée?@ntﬁacﬂe RE:cRY £ dr 6 Qégﬂ‘% Qrt%'@@ ut

an attachrren osition ereo to't ttachnent section
a swinging center. Though the claw section 81 will be described Iater

in detail, an ppehw a&ctioRfst Reas! FPre@ahieBPraBhnkilas §laROmdmbho hhﬁng
approxi mately equ er of the screw shaft 45

n outer nme .
pr oj ect sqrprbqﬁ?qwnp%slﬁp@ laar%?nSdrngt ‘isaé’ﬁ to thebayoright Wijg 8rqox6se Ft?gn
81 can bendushiel allolotht hava kst @i rsanto gbmmocaammouhe&admgam&ionaof the
bi asi ng foretcmﬁ%}?ag%%g ﬁ%a%;[olf)ﬁe ge%ﬂgqu t t rrbl%n tﬁ%ﬁya]&# g & 'Itheand a

upper fack’ center’ o & §eFew'sha
Next, wi twidileM8ilenBerther, Fhegattdoholent tsmmnlfiavr.s sbotancapp8dxinktaly-trstangular

descr i bed, i Igemﬂ!éxcixa\htr}r%g)%({e@ér%néwQha%gb(ﬂgfeﬁﬁgﬁs %laham% il §€%§$Hn?é?1t

81 used in th hi s enbodi nen
section gBctign Shtehbadiepesatl [y thgidsaeidil grporheechisr B, Hot inf laagtérlotz 2

coi | sectih@indf@a20ind H&IRAIW12. NTBE tatthOineft S SNAVED ik fixkd € thd 6elbw sHARN
45 by a mounting pin 84 press-fitted and set so as to penetrate the screw shaft 45.
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Further, a notch 91 in the shape of the screw groove of the screw
shaft 45 is fornmed at a |l ocation adjacent to the hook section 90, or
to be positioned on the left side (backward at a screwing tine to the
coil insert) of the hook section 90 in Fig. 1(c). This notch 91 is
for catching a thread ridge next to a |leading thread ridge of the
coil insert 100 engaged by the hook section 90, when the screw shaft
45 has been screwed into the coil insert 100, so that, when an axi al

force toward o ganaeluddRicab: bRRGLL %%S%ﬁltbgdl%ntc §@ DRHER bEOT rQfie

the coil insert I nse reve ron1sI|pp|n
out of t ek Idbcts mm. 301 & ma @ﬁ%@’lé =sk- %@éﬂ enddwgherehtht 4@@9@9@@32
the hook sggt,rA0yand ith@pnotch 101 of the coil insert 100.
I nci dental ly, in this embodi ment, as shown in Fig. 1(c), |eading
inclined sections 92 and 93 are formed to be positioned on the right
si de of the hdakhiegibodim&d, dasheadiniBigsHe)t tleneladticacoanedtinh ngerbherB3tod
the coil o t T i . ti i.de
thg %%fmeo&%t coxﬂl%&% thgaﬁv%%gmﬁ%‘i and 1Re %%I %g%n?g ctish % w@thge%clg

function of, " the 'screw sha > 1S sCrewe e COI inser
100, pr e@éhergs o ellipficad defoemed wig bbidhipeshbyrabidden bephswpeitel loweifacdsyof

froman aqutiehs We'vﬁ@?ﬁ)ﬁl%eikpﬁ +8 %?a‘é‘iv%%fﬁng‘ Ny 'eﬁltb@dﬁrtb%t %cg@nmn in
section 72 at .a tern1 section_10Qb (see %#%%qgg he coil

insert 1008 Pethsd %fPHﬂiji Hirp éﬁrw AtiRched s Grbovee egof e dt 0
45 agai nsipper Pcasithe aﬁt@é}ﬁ@ezﬁ)gaﬁiomzbymiﬂhe ofledshd sa&mmﬁsl ﬂmd pEaeter

83 so th coi | ert 00,1 s, snmoot. hl nt SCIew
Shaft 43 RS OHE AT PR 8T TEeRITTRER iR R e BReh i i FihEHep:
renoved fsectmnt §2eanclgihb clamaseepiuomﬁ)n fafaxemplenby welding ergbe 1ikd.00 i s
attached to a work, these inclined sections 92 and 93 serve a gui de
function of naqugwlt easy to renove the screw shaft 45 smoothly from
the coil inserBy adupting syehawarigwridasithyclaw seefdoncd hepnshempwyl pnward

per f or medypyt 40 @tt&&fnienm Pbsifi6h khes6stteh o HOQRmMALE sdatibh 82 RatidisGf svmgang

coil insert 10 been forned,

shape of €REc| ug%é*efi SAveecha fhil gﬁﬁn wﬂ?{ agﬁfemh‘g%f“ﬁga“t W@’¥ of
St ruct ur ehs kznsedction BE iabavse ﬁﬁb@dldﬂiﬁfﬁxlﬂﬁﬁmddﬁaﬂtwmﬁ butee demenecoftibe
Fig. 1(c) e s _ski | e ar.t .d ar ot her

Vs ous st B phh B o8 rl BRSSOt pR AL sqtion
pat ent | i&leqaathermshed into the aNec&imenMgnrdmvp @écémari?deaaamsr;laqgamﬂg &rge of(thy,

and 2(c) el-‘?s@ﬁtcgﬁﬁfecﬂagintein%gr Mth@ﬁp{:QQac%Qh%o%%fa}d fire c91f1te1' B8 he

mandrel will be shown. Modified Embodi men I'n the above enbodi nent,
t he p05|ﬁ$6WV€FﬂVﬁ% cl aw section 81 has been determ ned according to
t he shape of the elastic connection nenber 83. Therefore, if there

s thougnt | ¢ naeeE reirebette R B e ot SeelRRgt SELPE festndu LR a0
| ocat i on.illustrates onkhsithodimerthif shendak Beaitn Siineetl methis dmbodipeadi t i on

regul ati ng menber 96 for the claw section 81 is provided. Since the
ot her configurations are the sane as the configurations in the above

enbodi ment, nelmbéris exdpdimegt.i Bentdokaiectiam8f ivdncka pldsfdliycengages wthdhed
by i dent i gal i@ 8LANSA cBH qsdtﬁhslobg of ﬂﬁ%@%.@&ﬁdohgs glm;nmlgom whkhe

above enbodi nent her el nbel ow. That in this nodifi

enmbodi merfbe elavpgecipp {h 15 potpteggvith thy serey Bﬁlaft 4R do be @srewed 1%%9&11& tapgless
sec:3 io 3_ &biraf &ctlhiglsalt v0b ads f@ﬂn@éﬂ tﬁponeafagﬁﬁpﬂ'hd ot 6dvtid 8|1§01f & BEELeSD thS
to e | SpOSse ad|.acent Rnot \

hoton | R CgR USRSt " FAY Shid bl shotny £t 2 o el p
100). An mngulﬂar poprmoodd Ghamand-Hike)ashvipdt bubAbargindly aidgnticalewitht torontact
di anet er i i i.al .

G pect s ortorisrotit UBii 401 PSS SR 188 (dboB) GhLETERCAHL ‘;?Lg;seeff
ring 96 t&t Aﬁemth@ ghapreedss ditthisdioply seating 9949 satmycinthag theneteh AL of the
regul at i ng; MERAREI0098 mathtdink@chaf 8634 56l 4 @in OMESM ik 6 REE ¥s SowhN8 Fig.

1(c), so that the notch 101 is kept in contact with a recessed face of the recess.

11



Therefore, according to this nodified enbodi ment, since a projection
anount (novenent amount) of the claw section 81 of the pivotal claw
80 in the direction of the outer periphery of the screw shaft
(outside in the radial direction) is set constant by the regulating
menber (stopper ring) 96, assenbling or manufacturing becones easier,
and further, the tool also becones excellent in operability. (Mtion

Aspect and Operation Method of the Tool) Next, particularly,
with refer enceﬁ‘ﬁr@htf' Q'noﬁzhtfﬁ fol Gre s%a @oﬁfﬁe‘ &Pev@ﬁﬂ)%% oﬁﬂﬁz &Wew shaft 45 1s
operatlonal nmet hod t he |nsert|on t ool for "a spiral cofT I nsert

of this i W#tcﬂnlomt?@ WteTgtertha hapk $ecB@l Ao tp begositioned on thejaft side
el ectri c (padkemardhiof sdré'lﬁméltin’{@torfﬁ@ BaANinSwt)SFEhd Iilﬂ)k%eétﬁma}@tlh\mé ad) byThis

ti -of f t th
change- oeriSay B casfihe § ISl tiled k' ¢ B ing Yok il R e
mandr el 4%0pukiged byphe hod¥ @eti@ 90, when the sereshibafs #@hes becnesctearegliv®she
spiral cqlf ih25e1do, 3Pl vaﬂ%}?{rgggal iR t@wéﬁa%?eafr QF {Yﬁedcoﬂtl n%e@?l(ﬁpédté &P

of the openln section i s enbodi nmen

ew nder
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coil insert 10 a peni ng section 60 via a | ower |eading
end throﬁ%ﬁn %ﬁéSPP% Fﬁﬁgﬁpﬁrough the | eadi ng end t hrough- hol e of
t he prew nder 30, mhich is preferred. Next, the electric notor

Mof the dri vgpgﬁtﬁg@aﬂ%ﬁm%%&mr@ S 3fvY A R ﬁX) Fe%ﬁ n%ﬁlé{lﬂxte&*%&qons

switch, and r Irection dp Q;3|te to
di r ect i orP2andrfihaae fmefdo be ppsiised ot right Slfﬁ‘ef?fetby hedkesentipnd P& (2 leadingy

shaft 45 ge&loilcatem&ewﬁig%ﬁ@ th @E@E@Pir{s&lﬂ ey, efl*hbs%' méﬁﬁéaV\éeéﬁ&ﬁs' N2 93
the coil insert 10 and k SectIO%é90 of the cl aM/segtlon 81
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i nsert 10 see tlon of ..t he. el
Mot or [ sc%?]er Con(wlqa)ﬁ% én oltlrlle Fxﬁmve sectl?n ?2 'taﬁ rmnlgaallcoﬂ Seﬁ 1011 r}%gb F

100 is r &latﬁ) ohthielcyil thsextel@Olyyrepiag almgdrteﬂmlse}@wvemve af3he sm;ew labaft 15
is screweg,ifatq m&@ngs ﬂirﬁé‘bxegfe%%tﬁgelhﬁmt J&ﬁnéc@i&ﬁ rmé R §0s6 Ptht SRS ebPN

of the prew nder 30, as shown in Fig d the spiral_coi] 1nsert
100 is fiPeerklOGis seiRathly srrewed ?nataﬁlbq Fér%iha& 4% 255k opfigy 1ot Kurtser

of E:Ihel marebnethe é&awaﬁlaﬂ HEWQ réfgoﬁﬁg?mrﬁ the coil msefrt?@O(d@ﬁ&f ﬂhfbeﬂlfl] @ﬁgmel,ootlbe

mandr e { ace 41 the .drive .

Done 41 abrRe R R R nf et 8% Whanf A LB S i Bhrtiol og e

| engt h ada]aassttm mg:nmsiat tlﬁoscr@o shiafat45r ohedthlgnfrah theeotrangre 108 By ddwnward

st opped. i r i
ﬂ@s%ingn& /thb Iaﬁwdée'ci‘ﬁ%l By %@ﬁ%ﬁeﬁi RNie t@fﬂl%@?%ogi ée\éﬁ?fi“ig hiH'the

section oi nt sha e drive gul rive
boss sectiofh ofthe @ﬂslp%ﬁsbé%ﬂ h%ﬁrﬁf@@ﬁéﬂ@éﬂ%howmmﬂmé@t 100 i s screwed
to a predeterm ned position in the taphole 201 of the work 200.

At this tine, el ectric notor automatj cal | ot.at in reverse,

appl i es rotat .“f}w %hﬁp%loflrté?/ a-’#gfese‘&fqngg&lﬁ Bt itk o HAYIBE DRt R AP h e

mandr el 4b thesaloet eabetimbnodasthiedspitli adferendd to iFis afd, ahQ@ersons skilled in the
art could arrive at other various modified embodiments, for example, such as described

in the patent literature 1.

Next, with reference to Figs. 2(a), 2(b), and 2(c), another modified embodiment

of the screw shaft 45 of the mandrel will be shown.

Modified Embodiment 1

In the above embodiment, the position of the claw section 81 has heen
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According to this enbodi nent, as descri bed above, since the length
adjusting nut 50 is provided with the thrust bearing 54 so that a
good thrust-bearing relationship can be established between the end
face 4l1a of the drive boss 41 and the | ength adjusting nut 50, the
spiral coil insert 100 can be inserted and installed at a
predeterm ned depth position in the work 200 with high accuracy and
Wi t h goodletemierdi dciargingEiottbel shanstof 2he elastic cannegtive mpyober &b ddrieéne,, it

this i nvepti.one Ra8aRERNNARSEREPEOLREmbINE: & BGh#ifabukNSEE bhANtHQ TholeE

a tangless spiral coil insert, but this jnvention can be applled
si ni | ar | yhatghg claseation $kismor alvays st & @rlesispethigratia- spiral coil
i nsert. In Fig. 9, one embodi ment of a manual |nsert| on tool 1

for a tangles i ra% coi | psent entl on
descri bed. Thzr r%ghua hig % btm(ifo en%qf orpos1 ta r%%uéastén m%?l fOII the

i nsert ofclavhisgctmrb®d |1$rwmwci1681 S |Smde athet ghew cwf&uc@mnlsgmeafthﬁmmm as thée
mandr el %ﬁﬁﬁémhﬁon%q apc%% %nﬁ)%mlt &HerhBerk Q@rvﬂfgq‘&@,&gcg fl.§)91|31§1§ and effect

descri be d shown in Fig. and
However, 8% éwoéedcb»hfdﬁgmadtr?f@ﬁnp% ngEersiete 1?%90rat6ct§lﬁdﬁﬁﬁqpéiap 1%5%‘-’1 YV f

the pr evmemlgmﬁtq@reﬁlgjew to have a shape slightly extended in an
axial direction so as to be suitable for gasping and a drive handl e

41A is provided on the mandrel 43 in place of the drive boss 41
driven by the Tritve 1mﬁt1@mom5eﬂ@niﬂnéimetﬂna astoel in43ed. £(a),A®BY, hoda(c), jin

d | t .
T B By LB R0, ROl A3l 8 el B0 o b
screwed tdispobesl ddigranhitogbe ewc'-b@étqlﬂrhe?s@b $zd¢ n@he inptehde Figh 8(ce Gervprdpt a

the prew odefin30nQo kEe Emyfngeft rm@ dnﬁed%h&e g?éov@@SQfa(iﬁl\é’ #width W5 andhe
ot her configurations, ca made identi configur at

descri becETP‘?Yethﬁgo’é‘nﬁ’&H%eﬁ%nﬁ Lyisgformegdh Oﬁoéﬁef PR eﬁ%@g?‘%’ﬁta f“‘”f—*ﬂ%e??f@}a,l

SldnCe t Bleilﬁbtmﬁﬁtmgdf séjaslht‘é @lniciile naitie dhe AftcRGRUSHd lagsto‘;jplg rigBe that is a
adj ust a ed.on _.the nan e.axia cti.on

Ther of or & <RIt et s hE ST fortehtidnd ek d5uRs bR el BE £ dibltngd sroupe
is elim retaeder phnipberyi qf@he:mrfulzgagrawe(&ﬁ ofn thhsaernlméuabnts PEerR] o8-&omlis
for a Sp'sref:"l 'I(ilglskogpgls]ﬁflé %6 ?g(m?o%%{aﬁlﬂfe Mfﬁg% ?Cc&IQ£.ﬁé‘qgalﬁ%I’ D@%eﬁfwa}

this invention in the art. Further,

rsons skil
various rwidh theanmdes meveaéllamémaﬁ ‘a piano wirethpsiing & diametenple) 8
hﬁt\gl 39 l dtﬁﬁtl l Fﬂl-thfelg npﬁuzgﬁmam@g %fnfb&%ﬁnem tshrehgcel dmlsdg@la&ld d&gh&?loﬁb@ﬁﬂaer
e odal nen or nodirtie I men e an rdentl G
r ef er encePd AGFHFRAS %C%Uﬁ%&%%ﬁ@ﬂf’ﬂé}a@&?ﬂw I&E?W% ’EOrPé“’J&Bto‘K}‘éS‘ge in the
enbodi mentadikl Airvediideliblyisgitedstbatling® tistahch &bﬁ]l the oster phsphdrol fabedt the screw
detail ed %eﬁz I’5| p’i‘fxa% tﬁe gmoﬁxgtechac[lgp ou% gv% efnt gietfhgléﬁulcs ci!i\gﬁ@lrtﬂle%l)

the biasing force of the elastic connection member 83 is regulated by the stopper ring 96.

Therefore, according to this modified embodiment, since a projection amount
{movement amount) of the claw section 81 of the pivotal claw 80 in the direction of the
outer periphery of the screw shaft (outside in the radial direction) is set constant by the
regulating member (stopper ring) 96, assembling or manufacturing becomes easier, and

further, the tool also becomes excellent in operability.

(Motion Aspect and Operation Method of the Tool)
Next, particularly, with reference to Fig. 6 to Fig. 8, a motion aspect and an
operational method of the insertion tool 1 for a spiral coil insert of this invention thus

configured will be described.
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linsertion tool for a spiral coil insert 2Drive nmechani sm section
3Coi |l -insert insertion nmechani smsection 4Casing (Tool grip section)
5Power cord 60n-of f switch 8Connecting screw shaft 9Drive shaft
30Prewi nder 38Screw hol e

The electric motor M of the drive mechanism section 2 is activated by operating
the on-off switch 6 and/or the rotational-direction change-over switch, and, as shown in
FIG. 6, is stopped with the mandrel 45 pulled up in FIG. 6.

In this state, the tangless spiral coil insert 100 is charged into a space formed at
the position of the opening section 60 of the prewinder 30. In this embodiment, since
the spiral groove 39 is formed inside the lower leading end section 33a of the prewinder
30, such a configuration can prevent the coil insert 100 charged in the opening section
60 via a lower leading end through-hole from falling through the leading end
through-hole of the prewinder 30, which is preferred.

Next, the electric motor M of the drive mechanism section 2 is activated by
operating the switch, and rotated in a direction opposite to the last rotational direction
to move the mandrel 45 downward. Thereby the mandrel serew shaft 45 is screwed
into an inner-circumferential screw section of the coil insert 100, and the hook section
90 of the claw section 81 disposed at a leading end of the mandrel screw shaft 45
engages with the notch 101 of the leading end coil section 100a of the spiral coil insert
100 (see Fig. 1(d)).

When the rotation of the electric motor M is further continued in this state, the
spiral coil insert 100 is rotationally driven by the mandrel screw shaft 45, so that it is
screwed into the spiral groove 39 in the lower leading end section of the prewinder 30,
as shown in Fig. 7, and the spiral coil insert 100 is further screwed into a taphole 201 of

a work 200 by rotation of the mandrel 45, as shown in Fig. 8.

As deseribed above, the mandrel 45 moves downward, and the lower end face
41a of the drive boss 41 abuts onto the upper race 54a of the thrust bearing of the length
adjusting nut 50, so that rotation of the mandrel 45 is stopped. That is, the drive
transmission from the drive mechanism section 2 to the joint shaft 14, the drive guide
23, and the drive boss section 41 is stopped, and the spiral coil insert 100 is screwed to a

predetermined position in the taphole 201 of the work 200.

At this time, the electric motor M automatically rotates in reverse, applies
rotation in a reverse direction to the mandrel 45 so that the mandrel 45 is released from

the spiral coil insert 100.

14



40Mandr el
71Pi vot al

assenbly 41Drive boss 43Mandrel 45Mandrel screw shaft
-claw attachnent groove 80Pi votal claw 81C aw section

82Att achment section 83El asti ¢ connecti on nenber 90Hook secti on

According to this embodiment, as described above, since the length adjusting
nut 50 is provided with the thrust bearing 54 so that a good thrust-bearing relationship
can be established between the end face 41a of the drive boss 41 and the length
adjusting nut 50, the spiral coil insert 100 can be inserted and installed at a
predetermined depth position in the work 200 with high accuracy and with good
workability.

Embodiment 2
In the above embodiment, this invention has been described as the electric
insertion tool for a tangless spiral coil insert, but this invention can be applied similarly

to a manual msertion tool for a tangless spiral coil insert.

In Fig, 9, one embodiment of a manual insertion tool 1 for a tangless spiral coil
insert of this invention will be described. The manual insertion tool 1 for a tangless
spiral coil insert of this embodiment is similar to such a configuration that the mandrel
assembly 40 has been assembled in the prewinder 30 as described in the embodiment 1
and shown in Fig. 6 and the like. However, such a configuration is adopted that a
eylindrical casing of the prewinder 30 is formed to have a shape slightly extended in an
axial direction so as to be suitable for gasping and a drive handle 41A is provided on the
mandrel 43 in place of the drive boss 41 driven by the drive motor M, so that the
mandrel 43 is rotationally driven manually. By rotating the mandrel 43 with the drive
handle 41A, the screw shaft 45 formed integrally in the mandrel 43 is screwed to the
female screw section 38 formed inside the casing of the prewinder 30 to be moved in a

direction of an arrow A.

The other configurations can be made identical with the configurations
described in the embodiment 1 or the modified embodiment 1. Further, since the drive
boss 41 is eliminated, an adjusting ring 41B is adjustably provided on the mandrel 43 in
the axial direction. Therefore, in this emboediment, the adjusting nut 50 shown in Fig.
6 is eliminated. An entire configuration of the manual insertion tool for a spiral coil
insert, except for the characterized sections of this invention, is well-known to persons

skilled in the art. Further, various modified configurations are known.

Therefore, members having identical function and effect with the members in

the above embodiment 1 or modified embodiment ! is denoted by an identical reference
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96St opper ring (Positional regulation nenber) Cains [Claim1]

An insertion tool for a tangless spiral coil insert, conprising, for
inserting the tangless spiral coil insert into a work, a mandrel at

| east a | eading end section of which is constituted as a screw shaft
and a pivotal claw provided with a claw section which engages with a
notch of an end coil section of the tangl ess spiral coil insert
screwed wiuntberhie tcowarathathe, dedseiptipm in the abeyeppewbedifent alvor modified
at t achmentnigneaue 11erdif! RHal f&ﬁh@?dé@ﬂgf @Ascﬁyt%n i oRfigglet er m ned
length in an axial direction of the mandrel 1n order to install the
pi votal cl aw, t he pivotal claw has an el astic connection
menber or{Peanihtioh ofRéfBRentSNatdeddlsled t o t he pivotal -cl aw attachnent
groove, and the other end of which is attached to the claw section;
and the el astic connection nmenber biases the claw section
outward in a rldial dnseeen ool fof ashiealgod éwegthaft such that a hook
section forned, on th‘i)rﬁje%ﬁ%cﬁﬁﬂsfn%@ct?d astically engages with the notch
of the tangless spiral coil 1nsert Cl aim 2] An insertion
tool for a taryl ess S$pilingercigpertiopseschanismeediong to claim 1, wherein

the el astic cannecti @RsHBIRRN gtip s@tivhy € body having elasticity.

5 Power cord

6 On-off switch

8 Connecting screw shaft

9 Drive shaft

30 Prewinder

38 Screw hole

40 Mandrel assembly

41 Drive boss

43 Mandrel

45 Mandrel screw shaft

71 Pivotal-claw attachment groove
80 Pivotal claw

81 Claw section

82 Attachment section

83 Elastic connection member

90 Hook section

96 Stopper ring (Positional regulation member)
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[ C ai m 3] An insertion tool for a tangless spiral coil insert
according to claim1 or 2, conprising a regulation nmenber that

regul ates an anount of novenent of the claw section biased by the

el astic connection nenber in a radially outward direction of the
screw shaft. [C aim 4] An insertion tool for a tangless spiral
coil insert according to claim3, wherein the regulation nenber is a
stopper ring, and is attached on an it er peri phery of the screw
shaft adjacent to the hook section 0 The cl aw secti on.

[Claim 1]

An insertion tool for a tangless spiral eoil insert, comprising, for inserting the
tangless spiral coil insert into a work, a mandrel at least a leading end section of which
is constituted as a screw shaft and a pivotal elaw provided with a claw section which
engages with a notch of an end coil section of the tangless spiral coil insert screwed with
the screw shaft, wherein

a pivotal-claw attachment groove is formed in the mandrel over a predetermined
length in an axial direction of the mandrel in order to install the pivotal claw;

the pivotal claw has an elastic connection member one end of which is attached
to the pivotal-claw attachment groove, and the other end of which is attached to the
claw section; and

the elastic connection member biases the claw section outward in a radial
direction of the screw shaft such that a hook section formed on the claw section
elastically engages with the notch of the tangless spiral coil insert.

[Claim 2]

An insertion tool for a tangless spiral coil insert according to claim 1, wherein
the elastic connection member is a wire body having elasticity.
[Claim 3]

An insertion tool for a tangless spiral coil insert according to claim 1 or 2,
comprising a regulation member that regulates an amount of movement of the claw
section biased by the elastic connection member in a radially outward direction of the
screw shaft.

[Claim 4]

An insertion tool for a tangless spiral coil insert according to claim 3, wherein

the regulation member is a stopper ring, and is attached on an outer periphery of the

screw shaft adjacent to the hook section of the claw section.
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