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TI TLE OF THE | NVENTI ON Tee Nut BACKGROUND OF THE | I Field
of the lnvention . The present invention relates to a P§§y§a%uﬁgnd nor e
particul®arly, it relates to a tee nut conprising a hollow shaft portion
which is provided with a female screw on its inner peripheral surface, and
a flange portion, outwardly extending froman end of the shaft portion,
provided with a plurality of pawls. Description of the Background Art

Fig. 9 is a perspective view showing a conventional tee nut 1, which is of
interest to the present invention. The tee nut 1 conprises a shaft
portion 2 and a__flange portion 3 outwardly extending froma first end of

t he shaftTﬁg‘Fﬁgﬁﬂm}&ﬁn N ntegrally made of a metal material. The
shaft portion 23;5 %p the formof a hollow cylinder, which is provided
with a femal e s¢P&WE%n its inner peri pheral surface. The femal e screw 4

Is forned E&ﬁe v Igmw ri pheral surface of the shaft portion

2. aq&h%&% elp%hm II ge portion 3 is provided with two

pai rs of el .t ich are opposite to each other along a
.Egg?ﬁ gf ghfhégggn%lég]

radi al di ron-o I"ange ™ portion 3, extending fromthe first end
toward a secongne present invention relates to a tee nut, and more

particularly, it relates to a tee nut comprising a ho}low
shaft portion which is provided with a female screw on its
inner periﬁngral surface, and a flange portion, outwardly
extending ff;m an end of the shaft portion, provided with
a plurality of pawls.
Description of the Background Art

Fig. 9 is a perspective view showing a conventional
tee nut 1, thch is of interest to the present invention.

The tee nut 1 comprises a shaft portion 2 and a
flange portién 3 outwardly extending from a first end of
the shaft portion 2, which are integrally made of a metal
material. The shaft portion 2 is in the form of”a hollow
cylinder, which is provided with a female screw 4 on its
inner peripheral surface. The female screw 4 is formed
along the overall inner peripheral surface of the shaft
portion 2.

On the other hand, the flange portion 3 is provided
with two pairs of pawls 5, 6, 7 and 8, which are opposite
to each other along a radial direction of the flange

portion 3, extending from the first end toward a second



2 end of the shaft portion 2. These pawls 5 to 8 are forned by upwardly
‘bendi ng parts of the outer peripheral edge of the flange portion 3.

Such a tee nut 1 is fixed to an object such as a tinber, for exanple, by
inserting the shaft portion 2 in a hole which is previously provided in
the object and driving the pawls 5 to 8 into the object. Upon such fixing
to the object, the tee nut 1 is inhibited from rotation so that a screw
menber such as a bolt can be fitted with the fenale screw 4 which is’
formed on the inner peripheral surface of the shaft portion 2. Such
atee nut 1 is generally called a "hopper feed tee nut", since the tee nut
1 can be sendtdfythevshHaftopgrtiohe2d t Thekewpieils $ frood dark domnedit
fixer for fixing the same to the object, for enabling automatic feeding.
For exanplby ®pwardhyPaesdingopatts53f78hedovterhgeriphgral edgauct a
hopper feed tee nut in detail. Fig. 9 shows the aforenentioned feed
track 9 i nthehbhenge| pastionhds feed track 9 conprises a pair of guide
rails 10 and 11 having C-shaped sections, which are symmetrically arranged
to be opposite $ecRaghteehsrt Ihés fizadetporni eRISCts susdeidfed i n t hese

uide rails 10 and_ 11, so that the tee nut 1.is poved alo the feed track
g . tiéber, for example, by Enserting the shaft porgy%n E in a

hole which is previously provided in the object and
driving the pawls 5 to 8 into the object. Upoh such
fixing to the object, the tee nut 1 is inhibited from
rotation so that a screw member such as a bolt can be
fitted with the female screw 4 which is formed on the
inner peripheral surface of the shaft portion 2.

Such a tee nut 1 is generally called a "hopper feed
tee nut", since the tee nut 1 can be smoothly moved along
a feed track which is provided on a nut fixer for fixing
the same to the object, for enabling automatic feeding.
For example, British Patent No. 1,157,734 describes a type
of such a hopper feed tee nut in detail.

Fig. 9 shows the aforementioned feed track 9 in
phantom lines. This feed track 9 comprises a pair of
guide rails 10 and 11 having C-shaped sections, which are
symmetrically arranged to be opposite to each other. The
flange portion 3 is received in these guide rails 10 and
11, so that the tee nut 1 is moved along the feed track 9
in a prescribed condition while locating the pawls 5 to 8

between the guide rails 10 and 11. The feed track 9 is



In a prescribed condition while locating the pawls 5 to 8 between the
guide rails 10 and 11. The feed track 9 is

3 frequently bent to bring the tee nut 1 into a desired condition

al t hough such a bent state is not shown in Fig. 9, so that the shaft
portion 2 is aligned with a hole mhi%h I's provided in an object (not
shown) . However, the aforementitned state of the tee nut 1 which is
fixed to the object is naintained substantially only by the pawls 5 to 8
biting into the object. The pawls 5 to 8 thus biting into the object may
be so | oosened with tine that the tee nut 1 is unfixed fromthe object at

t he worst. fegaientQyabeént] toh®aisgotthe texomuentl drtio teadesirdd®, whi ch has
been proposed in order to solve such a problem Figs. 10 and 11 are a
front el ecanddtionyiadwhaudha shethi @nbendn stabe siowoty dhoewd en Mg, 12
respectively. This tee nut 12 conprises a shaft portion 13 and a

fl ange por 8i,osol4hant whvedishaftt @oditdenf Romsa Aliignednitdf a thwelehaft
portion 13, which are integrally nade of a nmetal material, simlarly to

t he af or enwhiicbnds pzovided] inTka objgiat daat @ho®)is in the formof a

hol  ow cylinder and has a prospective caul ked portion 15 in a second end
whi ch is opposHeweveryh&hgf gforemensioned sfatenh®f s &9 Tl e screw

16 is fornmed _on an inner, peripheral, surface |, . .
which is fixed to the object is maintained substantially

only by the pawls 5 to 8 biiing into the object. The
pawls 5 to 8 thus biting into the object may be so
loosened with time that the tee nut 1 is unfixed from the
object at the worst. Figs. 10 and 11 show another
conventional tee nut 12, which has been proposed in ordexr
to solve such a problem. Figs. 10 and 11 are a front
elevational view and a bottom plan view showing the tee
nut 12 respectively.

This tee nut 12 comprises a shaft portion 13 and a
flange portion 14 outwardly extending from a first end 6f
the shaft portion 13, which are integrally made of a metal
material, similarly to the aforementioned tee nut 1. The
shaft portion 13 is in the form of a hollow cylinder and
has a prospective caulked portion 15 in a second end which
is opposite to the aforementioned first end, while a
female screw 16 is formed on an inner peripheral surface
portion excluding the prospective caulked portion 15. The
prospective caulked portion 15 has a relatively small

thickness.



portion excluding the prospective caul ked portion 15. The prospective

‘caul ked portion 15 has a relatively small thickness.

4 On the other hand, the flange portion 14 is provided wth two
pairs of pawmls 17, 18, 19 and 20, which are opposite to each other along a
radial direction of the flange portion 14, extending fromthe first end
toward the second end of the shaft po t|on 13. These pawls 17 to 20 .are
formed by upwardly bending parts of the outer peripheral edge of the
flange portion 14. Such a tee nut 12 is used in the manner shown in
Fig. 12, for exa Referring to Fig, 12, an object 21 such as a
timber, for exdﬂ%nghelgtbPévh tytb?ogiﬂéﬂemppﬁtéontHﬁo&éhpﬁ@WédEQ The
shaf t port| 13 of the tee nut_12 ted.in.thi rough hole 22. In
this state’ ? w%r%%bﬁﬁt?gepﬁﬁb?kﬁa'pﬁét gé T%dSEBWnW ﬁcg %10 i s caul ked

?Kﬁaoﬁf‘él;feéqc’%é P Eafforie- "Fhendan tBaidy §l§§g§+8nd§?v5§%f L?Sfet ﬁid
Co the ot dds poFeLonEh, Gredilly +Pen' Efalttrpt, RACTEINRER S| 2
pav s 17 {Qelly | dRa Pt LHE LESeOUhod@idA ORI Ot 3HE08 Phlfs €5PEE! 20

are formed by upwardly bending parts of the outer

peripheral edge of the flange portion 14.

Such a tee nut 12 is used in the manner shown in Fig.
12, for exaﬁple. Referring to Fig. 12, an object 21 such
as a timber, for example, is previously provided with a
through hole 22. The shaft portion 13 of ihe tee nut 12
is inserted in this through hole 22. 1In this state, the
prospective caulked portion 15 shown in Fig. 10 is caulked
by a caulker, so that a caulked portion 15a is formed on
one surface of the object 21. At the same time, the pawls
17 to 20 are driven into the other surface of the object
21. Thus, the tee nut 12 is completely fixed to the
object 21.

In such a mounting state of the tee nut 12, the pawls
17 to 20 inhibit-the tee nut 12 from rotation with respect
to the object 21, while the flange portion 14 and the
caulked portion 15a hold the object 21 to inhibit
disengagement of the tee nut 12 from the through hole 22.
Thus, the tee nut 12 is strongly fixed to the object 21,

and such a fixed state is semipermanently maintained.



to the object 21, while the flange portion 14 and the caul ked portion 15a
hold the object 21 to inhibit disengagenent of the tee nut 12 fromthe

t hrough hole 22. Thus, the tee nut 12 is strongly fixed to the object 21,
and such a fixed state is sem permanent!|y mai ntai ned.

This tee nut 12 is also applied as a "hopper feed tee nut", simlarly to
the aforenentioned tee nut 1. Therefore, the tee nut 12 is al so noved

al ong the feed track 9 shown in Fig. 9. Wien a plurality of such tee
nuts 12 are noved along the feed track 9, however, the novenent is

f |y hind foll - The fI. t 14 the t t
12778 subst ant PPy SBR PRE g 0P Leo; AR RERS & SHRRSHEeA 19 paw s
17 20. ef gee. ' f w s 17 and d the oth [ f
pavi o 19 aR4Cs0 SBLIsAIeRelhe SEAcRmAdRan R S des 23 and 24
respectlvekﬁef§2§9ﬁr3?3 ukgglhﬁtpaztggtagggl%%N%§€5§$%%ﬁgh%igg¥%ﬂdalong t he

feed track 9 , therefadre, ange to

overlap w oge dizac t@e n 12. he tee nuts 12
are frgque%??éﬂe?rgﬁéggng %?éd gronghéﬁe%f é§3?§§%§£35%¥m%%%gﬁ%%_ n

o e 181et BsapaLobchobebt ke, o ph ) WA 0, %7
of pawl s SmoYement is frequently hindered as follows:

The flange portion 14 of the tee nut 12 is
substantially in the form of a circle before formation of
the pawls 17 to 20. Therefore, the pair of pawls 17 and
18 and the other pair of pawls 19 and 20 are coupled with
each other by arcuate sides 23 and 24 respectively. When
a plurality of tee nuts 12 are serially moved along the
feed track 9 (see Fig. 9), therefore, the flange portions
14 tend to overlap with those of adjacent tee nuts 12.
Consequently, the tee nuts 12 are frequently erroneously
fed along the feed track 9 or clogged.

On the other hand, the flange portion 3 of the tee
nut 1 shown in Fig. 9 is in the form of an octagon as a
whole, and *“he paired ones of the two pairs of pawls 5, 6,
7 and 8 are coupled with each other by linear sides 25 and
26 respectively. When a plurality of such tee nuts 1 are
fed along the feed track 9, therefore, the flange portions
3 relatively hardly cause the aforementioned overlapping

phenomenon.

Thus, it is understood possible to reduce the



7 and 8 are coupled with each other by linear sides 25 and 26
'respectively. When a plurality of such tee nuts 1 are fed along the feed
track 9, therefore, the flange portions 3 relatively hardly cause the

af orenenti oned overl appi ng phenonenon. Thus, it is understood

possi ble to reduce the 6

af orenenti oned overl appi ng phenonenpon in the tee nut 12 shown in Figs. 10
and 11 by linearly changing the sha€es of the arcuate sides 23 and 24 of
the flange portion 14. However, the arcuate shapes cannot be so easily
changed as hereinafter described, and in practice, it is inpossible to

find suchypopBfehteenbae odirlh Pp&ﬂ@ %‘ﬁéh%hénon in Whan& glut tihe tee nut
12 is obtained by drawing a rip-shaped netal plate. Such a strip-shaped

net al pl agrowhsihedigkQngoaapdognessy 1endhae liyo dhangdmiedhid Giapdy escri bed
order, so that an internediate product is separated fromthe strlp shaped

met al pl ape theaagtagee siHesc8dahd vAar bifnghfeorf lakge poxrilde M4ee nut 12
to some extent. This intermedi ate product has portions corresponding to

t he shaf tHpwetenp tReaadctuhtef shages panhbanbed soneasidly tchangred @sm ng t he
pawls 17 to 20. The internedi ate product is then grasped by a chuck in the
porti on cherespafitengdescrilibefl,angd por pragtide,sdtt Hat impossibdspective
caul ked portion 15 and the fenmal e screw 16

to find such a modified tee nut in the market:

In general, the tee nut 12 is obtained by drawing a

strip-shaped metal plate. Such a strip-shaped metal plate

is fed along a progressive die to be worked along

prescribed order, so that an intermediate product is

separated from the strip-shaped metal plate in a stage

subjected to working for obtaining the tee nut 12 to some

extent. This intermediate product has portions

.corresponding to the shaft portion 13 and the flange

portion 14, with slits for forming the pawls 17 to 20.

The intermediate product is then grasped by a chuck in the

portion corresponding to the flange portion 14, so that

the prospective caulked portion 15 and the female screw 16

are formed in the portion corresponding to the shaft

portion 13 in this state. The prospective caulked portion

15 is formed by cutting the inner peripheral surface of

the shaft portion 13 with a cutting tool for reducing the

thickness. Thereafter the pawls 17 to 20 are raised up

from the flange portion 14, to obtain the desired tee nut

12.



are formed in the portion corresponding to the shaft portion 13 in this
state. The prospective caul ked portion 15 is formed by cutting the inner
peri pheral surface of the shaft portion 13 with a cutting tool for
reduci ng the thickness. Thereafter the pawls 17 to 20 are raised up from
the flange portion 14, to obtain the desired tee nut 12.

7 The flange portion 14 is substantially in the formof a circle in a
stage before formation of the pawls 17 to 20 as herei nabove described, in
relation to the grasping of the internmediate portion by a chuck in working
for obtaining the prospective caul keg portion 15. If the flange portion

14 to be graspefhéyriaggehysktion 84 syLshBBthatiX18y G4l 8heS , ot 1S
possi ble to grasp the ?Iaﬁge portion 14 by thghcﬁugg %ﬁi?gepggggfﬁf

centering atderohafinparétage 1BesbrecrébRationgerrenkti pawid 78S +8020
directivity with respect to such chucking. In this case, further, the

fl ange pords deeddihslsove desceibed,iif pel&tiofetbpbReagragpingnoswher eby
no flash is caused by the chuck grasping the flange portion 14 since no
outer pertipheinteppediatetpertiamgeyparthocklini sorkingefiolry t he chuck.
On the other hand, it is difficult to grasp the

obtaining the prospective caulked portion 15. If the

flange portion 14 to be grasped by the chuck has a

substantially circular shape, it is possible to grasp the

flange portion 14 by the chuck while properly centeriﬁg

the shaft portion 13 since the flange portion 14 has no

directivity with respect to such chucking. In this case,

further, the flange portion 14 has no corner in its outer

peripheral portion, whereby no flash is caused by the

chuck grasping the flange portion 14 since no outer

peripheral part of the flange portion 14 is crushed by the

chuck.

On the other hand, it is difficult to grasp the

flange portion 3 having a substantially octagonal shape as

shown in Fig. 9 by a chuck due to its directivity, while

it is also difficult to center the shaft portion 2. When

the flange portion 3 is grasped by a chuck, further,

corners of the flange portion 3 may be compressively

deformed to result in flashes. Such flashes inhibit the

tee nut 1 from smooth movement along the feed track 9.

While a chuck having a specific structure may be employed

in order to solve the aforementioned problem, it is



fl ange portion 3 having a substantially octagonal shape as shown in Fig. 9
by a chuck due to its directivity, while it is also difficult to center
the shaft portion 2. When the flange portion 3 is grasped by a chuck,
further, corners of the flange portion 3 may be conpressively deformed to
result in flashes. Such flashes inhibit the tee nut 1 from snooth novenent
along the feed track 9. Wile a chuck having a specific structure nay be
enployed in order to solve the aforeflrenti oned problem it is

8 necessary to regularly set the flange portion 3 along a constant
direction with a conplicated operation in this case. In the tee nut

12 havi ngheldes Sares RRS datr 1At K afbt RHd | ©£1h FFoshD¥R BnNakbl§. 210 and 11,
therefore, the | ange portion 14 must be substantially in the formof a

circle i Ronstaage digfeta SroRWIRIH QN Ump hicPowd Sogdrd €180 in SEMERY OF THE
| NVENTI ON Accordingly, an object of the present invention is to

provi de, dage.el ation to a tee nut conprising a prospective caul ked
portion, a structure which can prevent a flange portion from overl apping
with that of amotther ttexe mutt 12urawigigroslesreptospanigiee f eadlkedck. The
present invention is directed to a tee nut which conprises a shaft portion
and a f| @eg&iger tiSo@sowhewrdlin Figs. 10 and 11, therefore, the

flange portion 14 must be substantially in the form of a
circle in a stage before formation of the pawls 17 to 20.
SUMMARY OF THE INVENTION

Accordingly, an 6bject of the present invention is to
provide, in relation to a tee nut comprising a prospective
caulked portion, a structure which can prevent a flange
portion from overlapping with that of another tee nut
during movement along a feed track.

The present invention is directed to a tee nut which
comprises a shaft portion and a flange portion outwardly
extending from a first end of the shaft portion, which are
integrallj made of a metal material. The shaft portion is
in the form of a hollow cylinder and has a relatively thin
prospective caulked portion on a second end which is
opposite to the first end, while a female screw is formed
on an inner peripheral surface portion excluding the
prospective caulked portion. Two pairs of pawls are
arranged on an outer peripheral portion of the flange
portion in opposite positions along a radial direction of

the flange portion, to extend from the first end toward



extending froma first end of the shaft portion, which are integrally nade
'of a netal material. The shaft portionis in the formof a hollow cylinder
and has a relatively thin prospective caul ked portion on a second end
which is opposite to the first end, while a fenale screwis formed on an
I nner peripheral surface portion excéuding the prospective caul ked
portion. Two pairs of pawls are arranged on an outer peripheral portion of
the flange portion in opposite positions along a radial direction of the
fl ange portion, to extend fromthe first end toward

9 the second end. A peripheral edge of the flange portion has such a
shape thath@aséeén@neadof hhpekdBhpzhlsedhe REMtheAlfl D IR-tHd each
ot her by substantially |inear sides respectively. As herei nabove

descri bedras heutkeanshapecehditngaieedt baepr efenthd rwentpgadirs fprovi ded with
a relatively thin prospective caul ked portion in its shaft portion, while
the fl angpapbstéane conpiledewishbetaht p&hey byneambstiagdsialllyn lJdm@ear t o
obtain such a structure, it is necessary to solve the aforenentioned

probl em rekdesi ngspeekixed¥uck grasping the flange portion, while this
probl em can be. solved in the follow ng manner, for exanple: Wen the tee
nut accordi ng &% kereppabere daveriPed.i sheniferadul @¢cording to

the present invention is provided with a relatively thin
prospective caulked portion in its shaft portion, while
the flange portion comprises substantially linear sides.
In order to obtain such a structure, it is necessary to
solve the aforementioned problem resulting from a chuck
grasping the flange portion, while this problem can be
solved in the following manner, for example: When the tee
nut according to the present invention is manufactured,
the relatively thin prospective caulked portion is formed
by forging, for example, in a stage of an intermediate
product for the tee nut which is not yet separated from a
strip-shaped metal plate. Thus, it is not necessary to
grasp each intermediate product by a chuck and cut the'
same with a cutting tool in this state for forming the
prospective caulked portion. The present invention is not
directed to a method of manufacturing a tee nut.
Therefore, the method of manufacturing the tee nut is not
restricted to the above.

When a plurality of tee nuts according to the present

invention are serially moved along a feed track,



the relatively thin prospective caul ked portion is formed by forging, for
-exanple, in a stage of an internediate product for the tee nut which is
not yet separated froma strip-shaped netal plate. Thus, it is not
necessary to grasp each intermedi ate product by a chuck and cut the sane
with a cutting tool in this state for formng the prospective caul ked
portion. The present invention is ABt directed to a nmethod of

manuf acturing a tée nut. Therefore, the nmethod of manufacturing the tee
nut is not restricted to the above. When a plurality of tee nuts
according to the present invention are serially noved along a feed track,

10 especbLyeslLaRdanlel Koot B¢ a@GAkehRe til huAl dilk sgntact with

each other 1h portions o stantially I near es coupling paired ones

of paw s. .Jhehetoweth bhenf baRae Rar HoRRS ohdr dlry sAavRidadt (W1l t hose
adj acent thereto. When the tee nut according to the pfesent

i nventi onyihéati ¥88eE0catpdhingCpaigadt baecet ber pawnd. t Madpawesdjite into
the object to inhibit the tee nut fromrotation with respect to the
obj ect, whhéeflhngpr psptdibnge hasdliyedvepdap eiths thoseauddadenitat t he
as-caul ked portion and the flange portion hold the object to inhibit the
tee nut ftherefalling or comng off fromthe object.

When the tee nut according to the present invention
is fixed to an object, on the other hand, the pawls bite
into the object to inhibit the tee nut from rotation with
respect to the object, while the prospective caulked
portion is so caulked that the as-caulked portion and the
flange portion hold the object to inhibit the tee nut from
falling or coming off from the object. '

According to the present invention, therefore, it is
possible to prevent the flange portions from overlapping
with those adjacent thereto when a-plurality of tee nuts
are moved along a feed track, thereby smoothly moving the
plurality of tee nuts along the feed track.

On the other hand, the tee nut according to the
present invention comprises a prospective caulked portion
although the same has a flange portion which is provided
with substantially linear sides, whereby the tee nut can
be strongly mounted on an object, while it is possible to
maintain the tee nut in an excellently fixed state even if

the object causes a dimensional change with time such as

contraction caused in a timber due to drying, for example.



According to the present invention, therefore, it is possible to prevent
‘the flange portions fromoverlapping wth those adjacent thereto when a
plurality of tee nuts are noved along a feed track, thereby snoothly
noving the plurality of tee nuts along the feed track. On the ot her
hand, the tee nut according to {jhe present invention conprises a
prospective caul ked portion although the sane has a flange portion which
is provided wth substantially |linear sides, whereby the tee nut can be
strongly nmounted on an object, while it is possible to naintain the tee
nut in an excellently fixed state even if the object causes a di nensional
change with tiwkgesutheapawlnbfacheotetanatd aictoxdingpeio diie to drying, for

exanpl e. When the pawl s of the tee nut according to the
present ipwesénoninventbdanaed andenteleofrodim ahehduksn dff hdokspoddi ble to
further strongly fix the tee nut to the object. The tee nut

accor di ngis cposeiplestat funtkheri shronglipe fikuthieertger owitdeand viiheh
protrusions, projecting in the sane direction as the paws, in opposite
directionsbgaong a radial direction which is perpendicular to that
opposing the two pairs of pawls. Wen the tee nut is noved along a feed
track, these Fherteeonstarecbodingdtontheppresent invention may be
further provided with protrusions, projecting in the same
direction as the pawls, in opposite directions along a
radial direction which is perpendicular to that opposing
the two pairs of pawls. When the tee nut is moved along a
feed track, these protrusions are located in a pair of
guide rails which are provided in the feed track. Thus,
clearances of the guide rails are substantially blocked
with such protrusions, whereby the flange portion is
prevented from upward movement in the guide rails. This
also prevents the flange portion from overlapping with
that adjacent thereto. The protrusions contribute to
smooth movement of the tee nut along the feed track also
in the following mode: Formation of the pawls in the
flange portion often results in flashes which project in
the same direction as the pawls. Such flashes inhibit the
tee nut from smooth movement along the feed track.
Therefore, the flashes are generally removed by barrel
polishing. However, it is relatively difficult to

completely remove the flashes. Ewven if the flashes are

incompletely or not in the least removed, it is possible



guide rails which are provided in the feed track. Thus, clearances of the
‘guide rails are substantially blocked wth such protrusions, whereby the
flange portion is prevented fromupward novenent in the guide rails. This
al so prevents the flange portion fromoverlapping with that adjacent
thereto. The protrusions contribute to snooth novenment of the tee nut
along the feed track also in the t®llow ng node: Formation of the pawls in
the flange portion often results in flashes which project in the sane
direction as the pawls. Such flashes inhibit the tee nut from snooth
novenent along the feed track. Therefore, the flashes are generally

removed byPFRw MY | SHEFineriOVEE] pfcsw@si@ﬁgtwewrdwf pﬁehéc’eo

conpl etely remove the flashes. Even if the flashes are inconplétely or not

in the | exdyorRIMiRg, £ idsHes pogedtdisy preventln? the flashes from 12
to aIIOM/the af orenenti oned protrusions outwardly project beyond the

fl ashes, tilmgrigtitimevears inkgrdntent | @ gse ft@m nutha bohd Mghé hfesddvenent of
the tee nut along the feed track. According to the present
i nventi ontdawdk.t hread of the fenmale screw may be partially irregularized.
In this case, a male screw of a bolt fitted with the femal e screw
requi res rel at idpsiordigyqed drloe pregents inwvention hethe thread of the
female screw may be partially irregqularized. 1In this
case, a male screw of a bolt fitted with the female screw
requires relatively large force to pass through the
irreqularized part of the female screw, while this means
that large force is also required when the male screw of
the bolt is unfixed from the female screw. Once the bolt
is fitted with the female screw of the tee nut, therefore,
the irregularized part of the female screw is adapted to
lock such a fitted state.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a tee nut 31
according to a first embodiment of the present invention;

Fig. 2 is a front elevational view of the tee nut 31
shown in Fig. 1;

Fig. 3 is a bottom plan view of the tee nut 31 shown



irregul arized part of the female screw, while this neans that |arge force
‘is also required when the male screw of the bolt is unfixed fromthe
femal e screw. Once the bolt is fitted with the fenale screw of the tee
nut, therefore, the irregularized part of the female screw is adapted to

| ock such a fitted state. The foregoing and ot her objects, features,
aspects and advantages of the presel?@ invention wll becone nore apparent
fromthe follow ng detail ed description of the present invention when
taken in conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF

THE DRAW NGS Fig. 1 is a perspective view show ng a tee nut 31

accordi nginoFagf.i Ast enbodi nent of the present invention; Fig. 2is a
front elevational view of the tee nut 31 shown in Fig. 1; Fig. 3is a
bott om pl an vi &igef 4 s teeseuiti@rishuiew taken along the line IV -

13 in Fig. 1; Fig. 4 is a sectional view taken along the line IV -
IV in FigIV3in Fig. Big. 5 is a perspective view showing a tee nut 46
according to a second enbodi nent of the present invention; Fig. 6is

a front el evat Féfal Svildwas RAMSREGEIyeMviey iowinea ife attording to a

third enbodi ment of the . . .
accoxding to a second embodiment of the present invention;

Fig. 6 is a front elevational view shoﬁing a pawl 49
of a tee nut according to a third embodiment of the
present invention;

Fig. 7.is a2 front elevational view showing a pawl 50
of a tee nut according to a fourth embodiment of the
present invention;

| Fig. 8 is a sectional view showing a female screw
forming portion 35 of a shaft portion 32 of a tee nut
accoxrding to a fifth embodiment of the present invention;

Fig. 9 is a perspective view showing a conventional
tee nut 1, which is of interest to the present invention;

Fig. 10 is a front elevaﬁional view showing another
conventional tee nut 12, which is of interest to the
present invention;

Fig. 11 is a bottom plan view of the tee nut 12 shown
in Fig. 10;

Fig. 12 is a sectional view showing a used state of
the tee nut 12 shown in Fig. 10;

Fig. 13 is a perspective view showing a tee nut 85

according to a sixth embodiment of the present invention;



present invention; Fig. 7 is a front elevational view show ng a paw
50 of a tee nut according to a fourth enbodi nent of the present

i nventi on; Fig. 8 is a sectional view showing a fenmale screw formng
portion 35 of a shaft portion 32 of a tee nut according to a fifth

enbodi nent of the present invention; Fig. 9 is a perspective view
showi ng a conventional tee nut 1,1anhich is of interest to the present

i nventi on; Fig. 10 is a front el evational view show ng another
conventional tee nut 12, which is of interest to the present invention;
Fig. 11 is a bottomplan view of the tee nut 12 shown in Fig. 10;

Fig. 12 is a seuig.ond 16 ewslaniview abethstioée it 8hesheennih 12 shown

in Fig. 10; Fig. 13 is a perspective view showing a tee nut 85
accor di ng Rigr.a 1s3;xtandenbodi nent of the present invention;
14 Fig. 14 is a plan view of the tee nut 85 shown in Fig. 13; and

Fig. 15 is a sifig.elld/dls enaids edefattimnakeriew 86 thaokwei nuti §5 13.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

shown in Fig. 13.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 to 4 show a tee nut 31 according to a first
embodiment of the present invention. PFig. 1 is a
perspective view of the tee nut 31 and Fig. 2 is a front
elevational view of the tee nut 31, while Fig. 3 is a
bottom plan view of the tee nut 31 and Pig. 4 is a
sectional view taken along the line IV - IV in Fig. 3.

The tee nut 31, which is integrally cbtained by
drawing a ferrous metal plate, for example, comprises a
shaft portion 32 and a flange portion 32 outwardly
extending from a first end of the shaft portion 32.

The shaft portion 32 is in the form of a hollow
cylinder similarly to the conventional tee nut 12 shown in
Pigs. 10 and 11, and provided with a prospective caulked
portion 34 in a second end which is opposite to the first
end. A portion of the shaft portion 32 excluding the
prospective caulked portion 34 defines a female screw
forming portion 35, so that a female screw 36 is formed on
an inner peripheral surface of the female screw forming
portion 35. The prospective caulked portion 34 is smaller

in thickness than the female screw forming portion 35.



Figs. 1 to 4 show a tee nut 31 according to a first enbodi nent of the
-present invention. Fig. 1 is a perspective view of the tee nut 31 and Fig.
2is afront elevational view of the tee nut 31, while Fig. 3 is a bottom
plan view of the tee nut 31 and Fig. 4 is a sectional view taken along the
line IV- 1Vin Fig 3. The tee nut 31, which is integrally obtained
by drawing a ferrous netal plate, 16or exanple, conprises a shaft portion
32 and a flange portion 32 outwardly extending froma first end of the
shaft portion 32. The shaft portion 32 is in the formof a hollow
cylinder simlarly to the conventional tee nut 12 shown in Figs. 10 and

11, and pradsgeghwelad 2ubtdnRe oy Foraiintethed Female Frddw Bsaspnd end
which is opposite to the first end. A portion of the shaft portion 32

excl udi ngbehetaptespExion @ ithdk ated @itdsan o sifomb el fefrediee screw
formng portion 35, so that a female screw 36 is forned on an inner

peri pher abhalfitf goetdbnt I32.f emral e screw formng portion 35. The prospective
caul ked portion 34 is snmaller in thickness than the female screw form ng
portion 35. Similarly to the conventional teks nut Thushowrhrigadigut ti ng
for formng the femal e screw 36 can_be started fromeither the first or
second enfrotwehpaizgaPf Ppemilisod73238, 39 agidi4Gar I9xtending derent i ona

tee nut 1 shown in Fig.
the first end toward the second end of the shaft portion

32, are arranged on an outer periphery of the flange
portion 33 to be opposite to each other along a radial
direction of the flange portion 33. These pawls 37 to 40
are formed by upwardly bending parts of the outer
peripheral edge of the flange portion_33. The pawls 37 to
40 are indented respectivelé.

The flange portion 33 is substantially in the form of
an octagon as a whele, similarly to the flange portion 3
shown in Fig. 9. 1In particular, the pair of pawls 37 and
38 and the other pair of pawls 39 and 40 are coupled with
each othexr through linear sides 41 and 42 respectively.

Fig. 1 shows a feed track 43 for serially feeding a
plurality of tee nuts 31 in phantom lines. This feed
track 43 comprises a pair of symmetrically arranged guide
rails §4 and 45 having C-shaped sections, similarly to the
feed track 9 shown in Fig. 9. The flange portions 33 are
received in the respective ones of the guide rails 44 and
45, between which the pawls 37 to 40 are located, so that

the tee nuts 31 are moved along the feed track 43. At



9, two pairs of pawls 37, 38, 39 and 40, extending from the first end
toward the second end of the shaft portion 32, are arranged on an outer
peri phery of the flange portion 33 to be opposite to each other along a
radial direction of the flange portion 33. These pawls 37 to 40 are
formed by upwardly bending parts of the outer peripheral edge of the
flange portion 33. The paw s 37 tol6 40 are indented respectively. The
flange portion 33°is substantially in the formof an octagon as a whol e,
simlarly to the flange portion 3 shown in Fig. 9. In particular, the pair
of paws 37 and 38 and the other pair of paws 39 and 40 are coupled with

each ot heinlilyr @igle | ithean isiddas siieand 4% IEFREEIENE| Flange poftfonl Shows
a feed track 43 for serially feeding a plurality of tee nuts 31 in phantom
i nes. Thi3g béeceach arde ARtcFIprfaes aheailirafarsysids r4Tadt yaarsenged gui de
rails 44 and 45 having C shaped sections, simlarly to the feed track 9
shown i n Ehe fldan@eec poraigs 3@ tiforche3T e eautr eXeiwteich nis hed jasgrect i ve
ones of the guide rails 44 and 45, between which the pawls 37 to 40 are

| ocat ed, %beriio. t Fhusge thgt £1anger pombishsa| Bhe e precehtedickeas. At

16 this time, the linear side 41 or 42 of the flange fortion 33 of each
tee nut 30VEEdaPPimng MiAkaiths a@djarept flagge portions 33.

Each tee nut 31 is fixed to an object in the
aforementioned mode shown in Fig. 12. ©Namely, the shaft
portion 32 is inserted in a through hole which is
previously formed in the object, so that the prospective
caulked portion 34 is subjected to caulking and the pawls
37 to 40 bite into the object in this state. Thus, the
tee nut 31 is strongly and semipermanently fixed to the
object.

Fig. 5 is a perspective view corresponding to Fig. 1,
showing a tee nut 46 according to a second embodiment of
the present invention. This tee nut 46 includes a number
of elements which are common to those of the
aforementioned tee nut 31, and hence the elements of the
former corresponding to those of the latter are denoted by
similar reference numerals, to omit redundant description.

Protrusions 47 and 48 are provided on a peripheral
edge portion of the tee nut 46 in opposite positions along
a radial direction which is perpendicular to that opposing
two pairs of pawls 37, 38, 39 and 40 respectively. These

protrusions 47 and 48 project toward a second end of a



the flange portion 33 of the tee nut 31 which is adjacent thereto. Thus,
‘the flange portions 33 are prevented from overlapping wth the adjacent

fl ange portions 33. Each tee nut 31 is fixed to an object in the

af orenmenti oned node shown in Fig. 12. Nanmely, the shaft portion 32 is
inserted in a through hole which is previously forned in the object, so
that the prospective caul ked portion 34 is subjected to caul king and the
pawmls 37 to 40 bite into the objechin this state. Thus, the tee nut 31
is strongly and sem permanently fixed to the object. Fig. 5is a
perspective view corresponding to Fig. 1, showing a tee nut 46 according
to a secoshatubpdrvtoh B2, sheibaekgntoi thenpawhs BhHi ot a@.nuiSuéh i ncl udes
a nunber of elenments which are conmmon to those of the aforenmentioned tee
nut 31, aproteustonbsedel anéntd8 afet fermédr byr inwarddyordiushing t hose of the
| atter are denoted by simlar reference nunerals, to omt redundant

descri ptiparts of thetowtévnpeniphedalisedge pfori fédnges popsdophéBal edge
portion of the tee nut 46 in opposite positions along  a radial direction
whi ch i s Peepetiie cexterior hatonppoeensly s waopahes bAVEAE s 37, 38, 39 and

40 respectively. ~These protrusions 47 and 48 project toward a second end
of a substantially semicircular sectiong azgfaieffoini She3outernilarly

to the pagvlez?ip 7e}:£l 4gdges ugP the flange portion 33.

Pig. 5 shows a feed track 43 in phantom lines. When
the flange portion 33 is received in respective ones of
guide rails 44 and 45 which are provided in the feed track
43, the protrusions 47 and 48 are located in the gquide
rails 44 and 45 respectively. In this state, it is
possible to substantially block clearances in the guide
rails 44 and 45 with the protrusions 47 and 48,

Therefore, the flange portion 33 of the tee nut 46 is
prevented from upward movement in the guide rails 44 and
45, and this also prevents the flange portion 33 from
overlapping with a flange portion 33 of an adjacent tee
nut 46. Even if the protrusions 47 and 48 are in contact
with the guide rails 44 and 45, it is possible to
extremely reduce frictional resistance therebetween when
the protrusions 47 and 48 have pointed forward ends. This
also contributes to smooth movement of the tee nut 46
along the feed track 43.

Formation of the protrusions 47 and 48 is not

restricted to the aforementioned method, but the



protrusions 47 and 48 are fornmed by inwardly crushing parts of the outer
‘peripheral edge of a flange portion 33 fromthe exterior. Consequently,
not ches having substantially semcircular sections are left in the outer
peri pheral edge of the flange portion 33. Fig. 5 shows a feed track
43 in phantomlines. Wien the flange portion 33 is received in respective
ones of guide rails 44 and 45 wiBch are provided in the feed track 43,
the protrusions 47 and 48 are located in the guide rails 44 and 45
respectively. In this state, it is possible to substantially bl ock
clearances in the guide rails 44 and 45 with the protrusions 47 and 48.
Ther ef or eprétreudieanged poahdod83fagf allherhetimall vitbe foxmesd/doyt ed from
upward novenent in the guide rails 44 and 45, and this also prevents the
fl ange pdrending3pérbs ofvehkappripheral adgeande the tiland38 pfrtE@momdj acent
tee nut 46. Even if the protrusions 47 and 48 are in contact wth the

gui de rail3 oo presdingi partspofstheefiiengexpoatdlon r3aduge & ri cti onal

resi stance therebetween when the protrusions 47 and 48 have pointed
forward ehdeectivr perpenddpulerputesits swodeendiganiiat. the tee nut 46
along the feed track 43. Formation of the protrusions 47 and 48 is not
restricted to TR Beerewentbofib@wheiRofighuf idifedifferent in

18
inessential points from the tee nut 31 shown in Fig. 1, in

addition to the provision of the protrusions 47 and 48.
First, the shaft portion 32 of the tee nut 46 is longer
than that of the tee nut 31. This means that the length
of the shaft portion 32 can be changed in various ways at
desire. Second, indented shapes of the pawls 37 to 40 of
the tee nut 46 are slightly different from those of the
tee nut 31. This means that the indented shapes of the
pawls 37 to 40 can be also changed in wvarious ways.

Figs. 6 and 7, each corresponding to a part of Fig.
2, show third and fourth embodiments of the present
invention. These figures show modifications of pawls
respectively.

A pawl 49 shown in Fig. 6 is in the form of a hook.
On the other hand, a pawl 50 shown in Fig. 7 is neither
indented not hook-shaped, but has a straight shape. Thus,
the shapes of the pawls are not particularly restricted in-
the tee nut according to the present invention.

Fig. 8 shows a fifth embodiment of the present

invention, in correspondence to a part of Fig. 4.



protrusions 47 and 48 may alternatively be formed by bending parts of the
‘peri pheral edge of the flange portion 33 or pressing parts of the flange
portion 33 in a direction perpendicular to its surface direction.

The tee nut 46 shown in Fig. 5is different in inessential points fromthe
tee nut 31 shown in Fig. 1, in addiition to the provision of the
protrusions 47 and 48. First, the ghaft portion 32 of the tee nut 46 is

| onger than that of the tee nut 31. This neans that the length of the
shaft portion 32 can be changed in various ways at desire. Second,

I ndented shapes of the pawls 37 to 40 of the tee nut 46 are slightly

different Hemuptisec®iride 8} a8l didntdl codtiSpdkditg LHE thdse | SR6HE €d

shapes of the paws 37 to 40 can be al so changed in” vari ous ways.

Figs. 6 ankh EBigach ey rdsmetet ey tine 0 trefeldiice RumshoVs | hegd and
fourth enbodi nents of the present invention. These figures show

nodi fi cat icamist afechmdant rdesgeaciptdadny.. A pawl 49 shown in Fig. 6 is in
the formof a hook. On the other hand, a pawl 50 shown in Fig. 7 is

nei t her i ndentBart®tothauk-eitape Qetiphdrasl aswtfacghf shapmwaldhus, the
shapes of the pawls are not particularly restricted in the tee nut

accor di ng aarevhEqamisia tpanfiian i3, which Higy pdwidad on fd fshefmbodi nent of

the present inventjon, in correspondence to a part of Fig. 4.
portion 32, are so inwardly crushed as to form two concave

portions 51 and 52 with an angular space of 180°, for
example. Such concave portions 51 and 52 are formed by
holding prescribed parts of the female screw forming
portion 35 with a pair of proper tools and strongly
pressing these tools against the female screw forming
portion 35. The concave portions 51 and 52 are preferably
formed in positions which are close to a flange portion
33. 1If the pair of tools are driven in positions far from
the flange portion 33, the concave portions 51 and 52 are
hardly formed and the section of the shaft portion 32 is
easily flatly deformed. Further, the concave portions 51
and 52 are preferably formed in a stage before formation
of pawls 37 to 40 (Fig. 1) in the flange portion 33, so
that such pawls 37 to 40 will not hinder formation of the
concave portions 51 and 52 in the vicinity of the flange
portion 33.

Although the tee nut according to this embodiment is
provided with two concave portions 51 and 52, the number

of such concave portions is not restricted to two but the



19 Referring to Fig. 8, elenments corresponding to those shown in Fig. 4
are denoted by simlar reference nunerals, to omt redundant description.
Parts of an outer peripheral surface of a fenmale screw form ng portion 35,
which is provided on a shaft portion 32, are so inwardly crushed as to
formtw concave portions 51 and 52 with an angul ar space of 180[err], for
exanpl e. Such concave portions 51 d 52 are fornmed by holding prescribed
parts of the female screw formng “portion 35 with a pair of proper tools
and strongly pressing these tools against the fenmale screw form ng

portion 35. The concave portions 51 and 52 are preferably forned in

posi t i ons iRNiESF L1¥ife t@D IR Jray 3 bFREnPoiYe oY Pe3prpvided pdith ohlyool s are
driven in positions far from the flange portion 33, the concave portions
51 and 52°&fe °ﬁaF§F$319¥nﬂP¥ﬁuF9¢%5%%c%¢%ﬁl%m5th§°§h3kﬁmpé9bion 32 is
easily flatly deforned. Further, the concave portions 51 and 52 are
preferably forHEER IR RF Frke fHHRATRROBELPRM 81372060520 theg. 1)

in the fl e_portion_33, .so _that ch pawls, 37.to, 40 wi |l not hinder
fornationgggeﬁaeogcSnégmgﬁﬁnﬁqqﬁﬁsé%f%ﬁuP%ﬁF+?#%KeLQFEGHiﬁyléﬁdthe f1 ange

BSLL:ggdBQPFﬁ’tﬁné%%%gz§gt%g$F%%ﬁsQ%%‘gﬁggéd,fgﬁ%gﬁ%ﬂgérggg?gégggécgﬁcave
portions Lér38t35e§5£hgke%a%% %ﬁ%&%&htéﬁéh irregularized portions
53 and 54 unless the same is relatively strongly rotated.
At this time( the thread may be partially crushed in the
irreqularized portions. Consequently, the bolt is locked
in the state fitted with the female screw 36, and
prevented from disengagement from the tee nut.

While the present invention has been described with
reference to the embodiments shown in the drawings, the
flange portion is not restricted to an octagonal shape but
may have another shape so far as the pairs of pawls are
coupled with each other by substantially linear sides.

Figs. 13 to 15 show a tee nut 85 of a "hopper feed
tee nut" type, which is characterized in shapes of outer
peripheral edges of a flange portion 86 as compared with
the tee nut 31 shown in Figs. 1 to 4. Between pairs of
pawls 87 which are close to each other, the outer
peripheral edges of the flange portion 86 defiﬁe slightly
arcuate edges 88 for providing shallow cavities. As
clearly understood from Fig. 15, both ends of each arcuate

edge 88 forming base portions of the pawls 87 are provided



20 inventive tee nut may alternatively be provided with only one, or

‘three or nore concave portions, for exanple. Upon formation of the
concave portions 51 and 52, the thread of a female screw 36 is partially
irregul ari zed. Thus, a bolt (not shown) which is fitted with the fenale

screw 36 cannot pass through such jrregul arized portions 53 and 54 unl ess
the sane is relatively strongly r ofht ed. At this time, the thread may be

partially crushed’in the irregul arized portions. Consequently, the bolt
is | ocked in the state fitted with the fenale screw 36, and prevent ed
from di sengagenent fromthe tee nut. Whil e the present invention has

been descrdipdd nounided eflmpex B30 thertddndi emcit Sastoate i edgde88r Asi ngs,
the flange portion is not restricted to an octagonal shape but nay have
anot her sifapmesho widh @ hder ) whicth prodtrudes touphedsameh each ot her by
substantially |inear sides. Figs. 13 to 15 show a tee nut 85 of a
"hopper fdddecatdem@s' thepoawks &7 i s B e rived8d nconppisesfaout er
rtion 86 as conpared with _the tee nut 31

peri pheral edges of a fl ange po X

shown in I'-5ix"§§.9C poxgipn I?ét\%@éﬁ-%iar PHtignwls By Hkicaubkred c2rdert o each

ot her, the outer eri pheral edges of the flange portjon 86 define slightly

arcuat e eé&@?&%"‘ﬁ%@"’p%ﬁn&% ’1%92%1\77"(‘? 2 %‘“ai.c?e%?T'?wu%#ier.stood

from o1 0. henaiCihsnds, o SAGLA A GnS WA RLILRG, PaSE RO NS ©f
31.



21 wi th rounded shapes 89. Further, each arcuate edge 88 is fornmed with
‘a burr 90 which protrudes in the sane direction as the pawls 87. This tee
nut 85 conpri-ses—a—shatt portion 94 having a portion 91 to be caul ked and
a femal portion 93 with a fenale screw 92 forned thereon,
SI m | ar Ilﬁltiﬁ ﬁn\/m @E ntioned tee nuj, 31. WHAT IS CLAI M5

bei ng made of an integral netal material and
conpr|5|ng a shaft portion (94) and a flange portion (86) outwardly
extending froma first end of said shaft portion (94), sai d shaft
portion (94) being in the formof a hollow cylinder and having a fenale
screw (92) forned on its inner peripheral surface, two pairs of
paw s ( 8QuAe g§¢.on an outer periphery of said flange portion in
opposite p03|t|ons a ong a -

1. A tee nut being made of an integral metal material and
comprising a shaft portion (94) and a flange portion (86)
outwardly extending from a first end of siid shaft portion
(94),

said shaft portion (94) being in the form of a hollow
cylinder and having a female screw (92) formed on its inner
peripheral surface,

two pairs.of pawls (87) being arranged on an outer
periphery of said flange portion in opposite positions along a
radial direction of said flange portion (86) to extend from
said first end toward said second end, wherein

. an outer peripheral edge of said flange poition (86) has
a continuous arcuate inward concave entirely over its length
between paired ones of said two pairs of pawls (87) as viewed

from said second end toward said first end.

- 2. The tee nut according to claim A, wherein

the outer periphergl edge of said flange portion (865
positiéned between said paired ones of said two pairs of pawis
(87) has such an roundéd shape (89) that positions'base

portions of each said pawl (86) closer to said second end.



radfa+~d#4ecLLQn of said flange portion (86) to extend from said first end

: d second end, wherein an outer peripheral edge of said

mm has a continuous arcuate inward concave entirel y over
ItS* pai red ones of said two pairs of paws (87) as viewed
fromsaid second é&nd toward said first nd 2. The tee nut
according to claimA, wherein tﬁe outer peripheral edge of said
flange portion (86) positioned between said paired ones of said two pairs
of pawls (87) has such an rounded shape (89) that positions base portions
of each said pamﬂ (86) closer to said second end.

23 The tee nut accordi Q claimA or wher ei n t he
outer peri pher:%ﬂ edBR BPe Bk ?‘F%ﬂﬁﬂ‘gﬁ) (‘fﬁ' igs)A %54 i SRR ween sai d

Guri ng cut i ng GRESH RBCLPBRERY S45E <k %edé‘aﬁaavsb%[ S

positioned between said paired ones of said two pairs of pawls

(87) has a burr (90) generated during cutting, protruding

toward said second end left unremoved.



