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TITLE OF THE INVENTION

Tee Nut
BACKGROUND OF THE INVENTION
Field of the Invention

Theupresent 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 peripheral surface, and a flange portion, outwardly
extending from 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, which is of interest to the present invention.

The tee nut 1 comprises a shaft portion 2 and a

flange portion 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 suxrface. 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 twp pairs of pawlsls, 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
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Fig. 9 is a perspective view show ng 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 the shaft
portion 2, which are integrally made of a netal material. The shaft portion
2isin the formof a hollow cylinder, which is provided with a fenale
screw 4 on its inner peripheral surface. The female screw 4 is fornmed al ong
the overall inner peripheral surface of the shaft portion 2.

end of the shaft portion 2. These pawls 5 to 8 are formed
by upwardly bending parts of the outer peripheral edge of
the flange portion 3.
Such a tee nut 1 is fixed to an object such as a
5 timber, for example, 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 member such as a bolt can be
10 fitted with the female screw 4 which is formed on the
inner perigheral surface of the shaft portion 2.
Such a tee nut 1 is generally called a "hopper feed
tee nut®, since fhe tee nut 1 can be smoothly moved along
a feed track which is provided on a nut fixer for fixing
i5 the same to the object, for enabling automatic feeding.
For example, Britiéh 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
20 guide rails 10 and 11 having C-shaped sections, which are
symmetrically arranged té 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

25 between the guide rails 10 and 11. The feed track 9 is
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On the ot her hand, the flange portion 3 is provided with two pairs of paws
5, 6, 7 and 8, which are opposite to each other along a radial direction of
the flange portion 3, extending fromthe first end toward a second 2 end
of the shaft portion 2. These pawls 5 to 8 are formed by upwardly bendi ng
parts of the outer peripheral edge of

frequently bent to bring the tee nut 1 into a desired
condition although such a bent state is not shown in Fig.
9, so that the shaft portion 2 is aligned with a hole
which is provided'in an object (not shown).

5 However, the aforementioned state of the tee nut 1
which is fixed to the object is maintained 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
loosened with time that the tee nut 1 is unfixed from the

10 object at the worst. Figs. 10 and 11 show another
convention§1 tee nut 12, which has been proposed in order
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.

15 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 integraily made of a metal
material, similarly to the afotementioned tee nut 1. The:
shaft portion 13 is in the form of a hollow cylinder and

20 has é 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 prospectivé caulked portion 15. The
prospective caulked portion 15 has a relatively small

25 thickness.
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the flange portion 3. Such a tee nut 1 is fixed to an object such as a
timber, 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

obj ect. Upon such fixing to the object, the tee nut 1 is inhibited from
rotation so that a screw nenber such as a bolt can be fitted with the
femal e screw 4 which is fornmed on the inner peripheral surface of the shaft
portion 2. Such a tee nut 1 is generally called a "hopper feed

On the other hand, the flange portion 14 is provided
with two pairs of pawls 17, 18, 19 and 20, which are
opposite to each other along a radial direction of the
flange portion 14, extending from the first end toward the

5 second end of the shaft portion 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 iﬁ the manner shown in Fig.
12, for example. Referring to Fig. 12, an object 21 such
10 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. In this state, the
prospective caulked portion 15 shown in Fig. 10 is caulked
by a caulker, so that a caulked portion 1l5a is formed on
15 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
20 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 objeét 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,

25 and such a fixed state is semipermanently maintained.
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~tee nut", since the tee nut 1 can be snoothly noved along a feed track
which is provided on a nut fixer for fixing the same to the object, for
enabling automatic feeding. For exanple, British Patent No. 1,157,734
describes a type of such a hopper feed tee nut in detail. Fig. 9 shows t he
aforenentioned. feed track 9 in phantomlines. This feed track 9 conprises a
pair of guide rails 10 and 11 havi ng 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
This tee nut 12 is also applied as a "hopper feed tee
nut", similarly to the aforementioned tee nut 1.
Therefore, the tee nut 12 is also moved along the feed
track 9 shown in Fig. 9. When a plurality of such tee
5 nuts 12 are moved albng the feed track 9, however, the
movement 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.l7 to 20. Therefore, the pair of pawls 17 and
10 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.
15 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 the paired ones of the two pairs of pawls 5, 6,
20 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.
25 Thus, it is understood possible to reduce the
-5 -
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11, so that the tee nut 1 is noved along the feed track 9 in a prescrlbed
condltlon whi | e 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 although such a bent state is not shown in Fig. 9, so
that the shaft portion 2 is aligned with a hole

aforementioned overlapping phenomenon in the tee nut 12
shown in Figs. 10 and 11 by linearly changing the shapes
of the arcuate sides 23 and 24 of the flange portion 14.
However, the arcuate shapes cannot be so easily changed as

5 hereinafter described, and in practice, it is impossible
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

10 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

15 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 1%
are formed in the portion corresponding to the shaft

20 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

25 12.
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" whi ch is provided in an object (not shown). However, the aforénentioned
state of the tee nut 1 which is fixed to the object is maintained
substantially only by the paws 5 to 8 biting into the object. The paws 5
to 8 thus biting into the object may be so | oosened with tine that the tee
nut 1 is unfixed fromthe object at the worst. Figs. 10 and 11 show anot her
conventional tee nut 12, which has been proposed in order to solve such a
problem Figs. 10 and 11 are a front elevational view and a bottom plan
vi ew showi ng the tee
The flange portion 14 is substantially in the form of
a circle in a stage before formation of the pawls 17 to 20
as hereinabove described, in relation to the grasping of
the intermediate portion by a chuck in working for
5 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 centering
the shaft portion 13 since the flange portion 14 has no
10 directivity with respect to such chucking. In this case,
further, tqe flange portion 14 has no corner in its outer
peripheral portion, whereby no flash is caused by the
chuck grasping fhe flange portion 14 since no outer
peripheral part of the flange portion 14 is crushed by the
15 chuck. |
On the othér 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
20 the flange portion 3 is grasped by a chuck, further,
corners of the flange portion 3 may be compressively
deforméd to result in flashes. Such flashes ‘inhibit the
tee nut 1 from smooth movement along the feed track 9.

Wwhile a chuck having a specific structure may be employed

25 in order to solve the aforementioned problem, it is
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nut 12 respectively. This tee nut 12 conprises a shaft portion 13 and a
flange portion 14 outwardly extending froma first end of the shaft portion
13, which are integrally made of a netal material, simlarly to the

af orenenti oned tee nut 1. The shaft portion 13 is in the formof a holl ow
cylinder and has a prospective caul ked portion 15 in a second end which is
opposite to the aforenentioned first end, while a female screw 16 is forned
on an inner peripheral surface portion excluding the prospective. caul ked
portion 15. The

necessary to regularly set the flange portion 3 along a
constant direction with a complicated operation in this
case.
In the tee nut 12 having the prospective caulked
5 portion 15 as shown in Figs. 10 and 11, therefore, the
flange portion 14 must be substantialiy 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
10 provide, in relation to a tee nut comprising a prospective
caulked pogtion, 2 structure which can prevent a flange
portion from ovérlapping with that of another tee nut
during movement along a feed track.
The present invention is directed to a tee nut which
15 comprises a shaft portion and a flange portion outwardly
extending from a first end of the shaft portion, which are
integrally 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
20 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

25 the flange portion, to extend from the first end toward
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prospective caul ked portion 15 has a relatively small thickness. 4 On
the other hand, the flange portion 14 is provided with two pairs of paw s
17, 18, 19 and 20, which are oppasite to each other along a radial
direction of the flange portion 14, extending fromthe first end toward the

the second end. A peripheral edge of the flange portion
has such a shape that paired ones of the two pairs of
pawls are coupled with each other by substantially linear
sides respectively.

5 ~ As hereinabove described, the tee nut according to
the present invention is provided with a relatively thin
prospective caulked portion in its shaft portionm, while
the flange portion comprises substantially linear sideé.
In order to obtain such a structure, it is necessary to

10 solve the aforeﬁentioned 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 portién'is formed

15 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

20 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

"l



second end of the shaft portion 13. These pawls 17 to 20 are fornmed by
upwardly bendi ng 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 exanple.
Referring to Fig. 12, an object 21 such as a tinber, for exanple, is
previously provided with a through hole 22. The shaft portion 13 of the tee
nut 12 is inserted in this through hole 22. In this state, the prospective
caul ked portion 15 shown in Fig. 10 is caul ked by a caul ker, so that a

caul ked portion 15a is fornmed on

respective flange portions of adjacent tee nuts are in

contact with each other in portions of substantially

linear sides coupling paired ones of pawls. Therefore,

the flange portions hardly overlap with those adjacent
5 thereto.

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

10 portion is so caulked that the as-caulked portion and the
flange porgion hold the object to inhibit the tee nut from
falling or coming off from the object.

According to the present invéntion, therefore, it is
possible to prevent the flange portions from overlapping

15 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

20 although the same has a flange portion which is provided
with substantially linear sidés, 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

25 contraction caused in a timber due to drying, for example.
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one surface of the object 21. At the sane tinme, the pawls 17 to 20 are
driven into the other surface of the object 21. Thus, the tee nut 12 is
conpletely fixed to the object 21. In such a nounting state of the tee nut
12, the pawls 17 to 20 inhibit the tee nut 12 fromrotation with respect 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 through
hol e 22. Thus, the tee nut 12 is strongly fixed to the object 21,
When the pawls of the tee nut according to the
present invention are indented or in the fbrm of hooks, it
is possible to.further strongly fix the tee nut to the
object.
5 The tee nut according to the present 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
10 feed track, these protrusions.are located in a pair of
guide raili 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
15 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_
20 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. Even if the flashes are

25 incompleteiy or not in the least removed, it is possible
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and such a fixed state is sem permanently naintained. 5 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 also noved along the feed track 9

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

to allow the aforementioned protrusions outwardly project
beyond the flashes, thereby pﬁeventing the flashes from
inhibiting the movement of the tee nut along the feed
track.

5 According to the present invention, the thread of the
feméle screw may be partially irregularized. In 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

10 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.

15 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.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. ; 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;

25 Fig. 3 is a bottom plan view of the tee nut 31 shown
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nmovenent, is frequently hindered as follows: The flange portion 14 of the
tee nut 12 is substantially in the formof a circle before formation of the
pawl s 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 noved al ong 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

in Fig. 1;

Fig. 4 is a sectional view taken along the line IV -
IV in Fig. 3;

Fig. 5 is a perspective view showing a tee nut 46

5 according 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 a front elevational view showing a pawl 50

10 6f a tee nut according to a fourth embodiment of the
.present inyention;

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

15 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 elevational view showing another
conventional tee nut 12, which ‘is of interest to the
present invention;

20 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

25 according to a sixth embodiment of the present invention;
”BTi\Ii\eﬁifed o



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 formof an octagon as-

a whole, and the paired ones of the two pairs of paws 5, 6, 7 and 8 are
coupled with each other by |inear sides 25 and 26 respectively. Wen a
plurality of such tee nuts 1 are fed along the feed track 9, therefore,
flange portions 3 relatively hardly cause the aforenenti oned overl appi ng
phenonenon.

10

15

20

25

Thus, it is understood possible to reduce the

Fig. 14 is a plan view of the tee nut 85 shown in
Fig. 13; and

Fig. 15 is a side elevational view of the tee nut 85
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. Fig. 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 Fig. 4 is a
sectional yiew taken along the line IV - IV in Fig. 3.

The tee nut 31, which is integrally obtained 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
Figs. 10 and 11, and provided with a prospéctive 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.
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6 af orenenti oned overl appi ng phenonenon in the tee nut 12 shown in Figs. 10
and 11 by linearly changing the shapes 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
such a nodified tee nut in the market:

10

15

20

25

Thus, thread cutting for forming the female screw 36 can
be started from either the first or second end of the
shaft portion 32.

Similarly to the conventional tee nut 1 shown in Fig.
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 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 whole, similarly to the flange portion 3
shown .in Fig. 9. In particular, the pair of pawls 37 and
38 and the other pair of paﬁls 39 and 40 are coupled with
each other through linear sides 41 and 42 respectively.

Fig. 1 shows a feed track 43 for serially feeding a
plurality of tee huts-31 in phantom lines. This feed
track 43 comprises a pair of symmetrically arranged guide
rails 44 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 alohg the feed track 43. At
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In general, the tee nut 12 is obtained by drawing a strip-shaped netal
plate. Such a strip-shaped netal plate is fed along a progressive die to be
wor ked al ong prescribed order, so that an internedi ate product is separated
fromthe strip-shaped netal plate in a stage subjected to working for
obtaining the tee nut 12 to sone extent. This internedi ate product has
portions corresponding to the shaft portion 13 and the flange portion 14,
with slits for formng the pawls 17 to 20. The internedi ate product is then
grasped by a chuck in the

this time, the linear side 41 or 42 of the flange portion

33 of each tee nut 31 faces the linear side 41 or 42 of

the flange portion 33 of thé tee nut 31 which is adjacent

thereto. Thus, the flange portions 33 are prevented from
5 overlapping with the adjacent flange 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

10 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,

15 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

20 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

25 prdtrusions 47 and 48 project toward a second end of a
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portion porrgsponding to the flange portion 14, so that the prospective
caul ked portion 15 and the femal e screw 16 are formed in the portion
corresponding to the shaft portion 13 in this state. The prospective

caul ked portion 15 is fornmed 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 fromthe flange portion 14,
desired tee nut 12.

shaft portion 32, similarly to the pawls 37 to 40.

to obtain the

Such

protrusions 47 and 48 are formed by inwardly crushing

parts of the outer peripheral edge of a flange portion 33

from the exterior. Consequently, notches having

5 substantially semicircular sections are left in the outer .

peripheral edge of the flange portion 33.

Fig. 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

10 43, the protrusions 47 and 48 are located in the guide

rails 44 apd 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

15 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

20 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

25 restricted to the aforementioned method, but the
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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 internediate portion by a chuck in working
for obtaining the prospective caul ked portion 15. If the flange portion 14
to be grasped by the chuck has a substantially circular shape, it is
possible to grasp the

10

15

20

25

protrusions 47 and 48 may alternatively be formed by
bending parts of the peripheral 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. 5 is different in
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 vérious ways at
desire. Sgcond, 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 various 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.
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flange portign 14 by the chuck while properly centering 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 inits
out er 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

Referring to Fig. 8, elements corresponding to those shown
in Fig. 4 are denoted by similar reference numerals, to
omit redundant description.
Parts of an outer peripheral surface of a female

5 screw forming portion 35, which is provided on a shaft
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

10 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. If the pair of tools are driven in positions far from

15 the flange portion 33, the concavé portions 51 and 52 are
hardly formed and the section of the shaft portion 32 is
easily flatly déformed. 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

20 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

25 of such concave portions is not restricted to two but the
This Shiet HiiliBeenlllleilaced - 19 -




shown in Fig.. 9 by a chuck dué toits directivity, while it is also
difficult to center the shaft portion 2. Wen the flange portion 3 is
. grasped by a chuck, further, corners of the flange portion 3 nmay be
conpressively deforned to result in flashes. Such flashes inhibit the tee
nut 1 from snmooth novenent along the feed track 9. Wile a chuck having a
specific structure may be enployed in order to solve the aforenentioned
problem it is

inventive tee nut may alternatively be provided with only

one, or three or more concave portions, for example.

Upon formation of the concave portions 51 and 52, the
thread of a female screw 36 is partially irregularized.

5 Thus, a bolt (not Qhown) which is fitted with the female
screw 36 cannot pass through such 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

10 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

15 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

20 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

25 edge 88 forming base portions of the pawls 87 are provided
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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 ng the prospective caul ked portion 15 as shown in Figs. 10 and 11,
therefore, the flange portion 14 nust be substantially in the formof a

circle in a stage before formation of the paws 17 to 20. SUMVARY OF THE
| NVENTI ON

with rounded shapes 89. PFurther, each arcuate edge 88 is
formed with a burr 90 which protrudes in the same
direction as the pawls 87. This tee nut 85 comprises a
shaft portion 94 having a portion 91 to be caulked and a
5 female screw forming portion 93 with a female screw 92
formed thereon, similarly to the aforementioned tee nut

31.
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Accordingly, an object of the present invention is to provide, in relation
to a tee nut conprising a prospective caul ked portion, a structure which
can prevent a flange portion fromoverlapping with that of another tee nut
during noverment along a feed track. The present invention is directed to a
tee nut which conprises a shaft portion and a fl ange—pertiomoutwardly

extending froma first end of the shaft portion, which made
of a netal material. The shaft portion is in the for mﬁ‘\m‘mﬂm i nder
and has a relatively thin

WHAT IS CLAIMED IS:

1. A tee nut being made of an integral metal
material and comprising a shaft portion (32) and a flange
portion (33) outwardly extending from a first end of said
shaft portion (32);

5 said shaft portion (32) being in the form of a hollow
cylinder and.having.a'relatively thin prospective caulked
portion (34) in a second end being opposite fo said first
end, a female screw (36) being formed on its inner
peripheral‘surface portion excluding said prospective

10 caulked portion (34),

two pairs of pawls (37 to 40) being arranged on an
outer periphery of said flange portion (33) in opposite
positions along a radial direction of said flange portion
(33) to extend from said first end toward said second end,

15 a peripheral edge of said flange portion (33) having
: such a shape that paired ones of said two pairs of pawls
(37 to 40) are coupled with each other by substantially

linear sides (41, 42) respectively.

2. A tee nut in accordance with claim 1, wherein
said flangé portion (33) is substantially in the form of

an octagon.

eet Has Been Rep|laced
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prospecti.ve caul ked portion on a second end which is opposite to the first
end, while a female screw is formed on an inner peripheral surface.portion
excl uding the prospective caul ked portion. Two pairs of paws are arrauied

on an outer peripheral portion of the flange portion in mm‘“mﬁmw ns
along a radial direction of the flange portion, to exte*“
end toward This is the replacenent sheet

3. A tee nut in accordance with claim 1, wherein

said pawls (37 to 40) are indented.

4. A tee nut in accordance with claim 1, wherein

said pawls (49) are in the form of hooks.

5. A tee nut in accordance with claim 1, wherein
said'peripheral edge of said flange portion (33) is
further provided with protrusions (47, 48) projecting
toward said second end in opposite positions along a

5 direction geing perpendicular to that opposing said pairs

of pawls (37 to 40).

6. A tee nut in accordance with claim 1, wherein
parts (53, 54) of the thread of said female screw (36) are

irregularized.
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9 the second end. A peripheral edge of the flange portion has such a shape
thqt paired ones of the two pairs of paws are coupled with each other by
substantially linear sides respectively. As hereinabove described, the tee
nut according t®.theapriesentnutny&aniony i a phollded pettiaen; elate vend t hin
prospective caul ked portion in its shaft portion, while the flange portion
conpri ses substpotrtabhyofiwieichsislamnthreaded and adapted to be upset
relative to an adjacent portion which is internally
threaded, and a flange extending outwardly from the
S other end portion carrying prong means extending
towards said one end portion, said flange .having
opposed portions for locating in respective grooves of
opposite guides of a feed track for a plurality of
said nuts and having substantially linear edges which
10 extend between said guides when said opposed portions
are located in said respective grooves for engaging
with like edges of the flanges of like nuts to each

side of said nut being fed with said nut in said feed

track.‘

15 8. Any of the tee nuts substantially as herein
described with reference to Figures 1 to 8 of the

accompanying drawings.

* [ L L] H *
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In order .to obtain such a structure, it is necessary to solve the

af orenenti oned problemresulting froma chuck grasping the flange portion,
while this problemcan be solved in the foll ow ng manner, for exanple: Wen
the tee nut according to the present invention is manufactured, the
relatively thin prospective caul ked portion is fornmed 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 internmedi ate product by a chuck and cut the

ABSTRACT OF THE DISCLOSURE
In order to prevent a flange portion (33) of a tee
nut (31) which is moved along a feed track (43) from
overlapping with that of another tee nut so that the tee
5 nut (31) can be smoothly fed along the feed track (43) and
strongly and semipermanently maintained in a state fixed
to an object, the flange portion (33) is provided in the
form of an octagon having linear sides (41, 42) coupling
paired ones of two pairs of pawls (37, 38, 39, 40) with
10 each other while a relatively thin prospective caulked
portion (34) is formed on an end of a shaft portion (32)
far from the flange portion (33) and a female screw
forming portion (35) is provided on a portion exciuding
the prospective caulked portion (34). When this tee ﬁut
15 (31) is mounted on the object, the pawls (37 to 40) bite
into the iject and the prospective caulked portion (34)

is subjected to caulking.
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same with a cutting tool in this state for form ng the prospective caul ked
portion. The present invention is not directed to a nethod of manufacturing
a tee nut. Therefore, the nmethod of nmanufacturing the tee nut is net
restricted to the above. Wien a plurality of tee nuts according to the
present invention are serially noved along a feed track,.

FIG. 1T
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10 respective.flange portions of adjacent tee nuts are in contact with each
other in portions of substantially |inear sides coupling paired ones of
paw s. Therefore, the flange portions hardly overlap with those adjacent
thereto. When the tee nut according to the present :invention is fixed to an
object, on the other hand, the paws bite into the object to inhibit the
tee nut fromrotation wth respect to the object, while the prospective

caul ked

FIG.2
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portion is so.caul ked that the as-caul ked portion and the flange portion
hold the object to inhibit the tee nut fromfalling or comng off fromthe
object. According to the present invention, therefore, it is possible to
prevent the flange portions fromoverlapping with 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 other hand,
the tee nut according to the present invention conprises a prospective

caul ked portion
FIG.4
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al t hough the sanme has a flange portion which is provided wth substantially
| i near sides, whereby the tee nut can be strongly nounted on an obj ect,
while it is possible to maintain the tee nut in an excellently fixed state
even if the object causes a di mensional change with tinme such as
contraction caused in a tinber due to drying, for exanple. When t he
pawl s of the tee nut according to the

FIG.6

49

FIG.7
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present i-nvention are indented or in the formof hooks, it is possible to
further strongly fix the tee nut to the object. The tee nut according to
the present invention may be further provided with protrusions, projecting
in the sane direction as the pawls, in opposite directions along a radi al
direction which is perpendicular to that opposing the two pairs of paw s.
Wien the tee nut is noved along a feed track, these protrusions are |ocated
in a pair of guide rails which are provided in the feed track. Thus,

FIG.8

3
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of the guide rails are substantially blocked with such

whereby the flange portion is prevented from upward novenent

This al so prevents the flange portion from overl appi ng
with that adjacent thereto. The protrusions contribute to snooth novenent

of the tee nut along the feed track also in the foll ow 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

snoot h nmovenent al ong the feed track

FIG. 10

cl ear ances,
pr ot rusions,
in the guide rails.
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Therefore, the flashes are generally renoved by barrel polishing. However,
it is relatively difficult to conpletely renove the flashes. Even if the
fl ashes are inconpletely or not in the |east renoved, it is possible 12
to allow the aforenentioned protrusions outwardly project beyond the

fl ashes, thereby preventing the flashes from

FIG. 12
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inhibiting the novenent of the tee nut along the feed track. According to
the present invention, the thread of the female screw may be partially
irregularized. In this case, a nale screw of a bolt fitted with the fenale
screw requires relatively large force to pass through the irregul arized
part of the female screw, while this neans that |large force is al so

requi red when the nale screw of the bolt is unfixed fromthe female screw
Once the bolt is fitted with the female screw of the tee nut, therefore,

FIG. 13
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the irregul arized part of the female screw is adapted to |ock such a fitted.
state. The foregoing and ot her objects, features, aspects and advant ages of
the present invention will becone nore apparent fromthe foll ow ng detailed
description of the present invention when taken in conjunction with the
acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
perspective view showing a tee nut 31 according to a first enbodi nent of
the present invention;

FIG. 15
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Tee Nut

BACKGRQUND OF THE INVENTION
Field of the Invention

_The_present invention relates to a ﬁee'nut, and more
particularly, it relates to6 a tee nut comprising a ho;low
shaft portion which is provided with a female screw on its
_inner peripheral surface, and a flange portion, outwardly
extending from 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 convent;onal
.tee nut 1, which is of interest to the present invention.

. The tee nut 1 comprises a shaft portion 2 and a

flange portidn 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 thé'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 dirgctlon of the flange |

portion 3, extending from the first end t_owa:r;'d a second

This is the replacement sheet
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IVin Fig. 3; Fig. 5is a perspective view showing a tee nut 46 according
to a second enbodi nent of the present invention; Fig. 6 is a front

el evati onal view showing a pawl 49 of a tee nut according to a third
enbodi mrent of the present invention; Fig. 7 is a front elevational view
showi ng a pawm 50 of a tee nut accordi to a fourth enbodi.nent of the
present invention; Fig. 8 is a sectional view show ng a fenale screw

end of the shaft portion 2. These pawls 5 to 8 are formed
by upwardly bending parts of the outer peripheral edge of
the flange portion 3. |

| Such a tee nut 1 is fixed to an object such as a
timber, for example, by inserting the shaft portion 2 in a
hole which is previouslj provided in the object and
diiving 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 member such as a bolt can be
fitted with the female screw 4 which is fdrme&‘on the
inner peripheral surface of the shaft portion 2.

- Such a tee nut 1 is generally called a "hopper féed
tee nut®, since ihe tee nut 1 can be smoothly moved along
a feed track which is provided on a.nut fixer for fixing

- the same to ﬁhe object, for enabiing automatic'feeding.
For example, British Patent No. 1,157,734 describes a type
‘of such a hopper feed tee nut ih detail.

Fig. 9 shows the aforementionéd.feed track 9 in
phantdm lines. This feed track 9 domprises 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 railé 10 and
11, so that the tee nut 1 is moved aloﬁé thé 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
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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 show ng a
conventional tee nut 1, which is of interest to the present invention; Fig.
10 is a front elevational view show ng_another conventional tee nut 12,
which is of interest to the present i nvent i on; Fig. 11 is a bottom plan
view of the tee nut 12 shown in Fig. 10; Fig. 12 is a sectional view
showi ng a used state of

frequently bent to bring the tee nut 1 into a desired
condition although such a bent state is not shown in Fig.
9, so that the shaft portion 2 is aligned with a hole
which is provided in an object (not shown).

However, tﬁe aforementioned étate of the tee nut i
which is fixed to the object is maintained 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
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 proposéd in oxder .
to solve such a problem. Figs. 10 and 11 are a front
elevational view and a bottom plan view showihg 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 péripheral'surface
portion excluding the prospective. caulked portion 15. The
prospective caulked portion 15 ﬁas a relatively small

thickness.
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the tee nut 12 shown in Fig. 10; Fig. 13 is a perspective view showi ng a
tee nut 85 according to a sixth enbodi 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
si‘de el evational view of the tee nut 85

s

On the other hand, the flange portion 14 is provided
with two pairs of pawls 17, 18, 19 and 20, which are
opposite to each other along a radial direction of the
flange portion 14, extending from the first end toward the
second end of the shaft portion 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 ménner shown in Figqg.
12, for example. 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 ﬁhis stété, the
prospective caulked portion 15 shown in Fig. 10 is caﬁlked_
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 ﬁhe tee nut 12, the pawls
17 to 20 inhib;t 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.
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shown in Fig. 13. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 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. 2 is a front
el’evati onal view of the tee nut 31, while Fig. 3 is a bottom plan view of
the tee nut 31 and Fig. 4 is a sectiongl view taken along the line IV - |V
in Fig. 3. The tee nut 31, which is integrally obtained by drawing a '
ferrous netal plate, for exanple, conprises a

. This tee nut 12 is also applied'as a "hopper feed tee
nut", similarly to the aforementioned tee nut 1.
Therefore, the tee nut 12 is also moved along the feed
track 9 shown in Fig. 9. When a plurality of such tee
nuts 12 are moved along the feed track 9, however, the
movement is frequently hindered as follows:

The flange portion 14 of the tee nut 12 is
subétantially 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), thefefore, the flange portions
14 tend to overlap with those of adjacent tee nuts 12.
Consequently, the tee nuts 12 are frequently erroneousiy
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, an” +*he paired onés of the two pairs of pawls 5, 6,
7 and 8 are coupled with each other by linear sidesl25 and
26 respectively. When a plurality of such ﬁee nuts 1 are
fed along the feed track 9, therefore, thé flange portions
3 relatively hardly cause the aforementioned overlapping
phenomenon. |

Thus, it is underétopd possible to reduce the
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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
hol l ow cylinder simlarly to the conventional tee nut 12 shown in Figs. 10
and 11, and provided with a prospective caul ked portion 34 in a second end
which is opposite to the first end. A portion of the shaft portion 32
excl udi ng the prospective caul ked porgion 34 defines a female screw form ng
portion 35, so that a fenale screw 36 is forned on an inner peripheral
surface of the female screw formng _
aforementioned overlapping phenomenon in the tee nut 12
shown in Figs. 10 and 11 by linearly changing the shapes
of the arcuate sides 23 and 24 of the flaﬁge portion 14.
However, the arcuate shapes cannot be so easily changed as
hereinafter described, and in practice, it is impossible
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 progressivé 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 thé tee nut 12 to some
extent. This intermediate product haé 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 corfespénding 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 proépective 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.
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portion 35. The prospective caul ked portion 34 is smaller in thickness than
the female screw formng portion 35. This is the replacenent sht 15
Thus, thread cutting for formng the femal e screw 36 can be started from
etther the first or second end of the shaft portion 32.

r}

7
The flange portion 14 is substantially in the form of

a circle in a stage before formation of the pawls 17 to 20
as hereinabove described, in relation to the grasping of
.the intermediate portion by a chuck in working for
IObtaining the prospective caulked portion 15. If the
flange portion 14 to be grasped by the chuck has a
substantiall& circular shape, it is possible to grasp the
flange portion 14 by-the chuck while properly centering
the shaft portion 13 since the flange portion 14 has no
directivity with respect to such chucking. 1In this cése,
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
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Simlarly to the conventional tee nut 1 shown in Fig. 9, tw pairs of paws
37, 38, 39 and 40, extending fromthe 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 fornmed by upwardly bendi ng
parts of the outer peripheral edge of t8&e flange portion 33. The paw s 37
tﬁ 4? are }ndented respectively. The flange portion 33 is substantially in
the formo

necessary to regularly set the flange portion 3 along a
constant direction with a complicated operation in this
case. “

In the tee nut 12 having the prospective caulked
portion 15 as shown in 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 15 to 20.
SUMMARY OF THE INVENTION

Accordingly, an ébject of the present invention is to
provide, in relation to a tee nut comprising a prospective
caulked portion, a structure which can ?revent'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 6f the shaft portion, which are
integrally made of a metal material. The shaft portion is
in the form of a hollow cylinder and has a relatively thin
prospective caulked portibn on a second end which is
opposite to the first end, while a female screw is formed
‘on an inner peripheral surface portion excluding thé
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

This is the replacement sheet

“Date: 08 AUG 19%



an octagon as a whole, simlarly to the flange portion 3 shown in Fig. 9.
In particular, the pair of pawls 37 and 38 and the other pair of paw s 39
and 40 are coupled with each other through linear sides 41 and 42
respectively. Fig. 1 shows a feed track 43 for serially feeding a plurality
of tee nuts 31 in phantomlines. This $eed track 43 conprises a pair of"
symetrically arranged guide rails 44 and 45 having C shaped sections,
simlarly 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

the second end. A peripheral edge of the flange portion
has such a shape that paired ones of the two pairs of
pawls are coupled with each othexr by subsfantially linear
sides respectively.

As hereinabove described, the tee nut according 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, iﬁ 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,
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45, between which the pawls 37 to 40 are |ocated, so that the tee nuts 31
are noved along the feed track 43. At 16 this tinme, the linear side 41
or 42 of the flange portion 33 of each tee nut 31 faces the |inear side 41
or ‘42 of the flange portion 33 of the tee nut 31 which is adjacent thereto.
Thus, the flange portions 33 are premented from

respéctive flange portions of adjacent tee nuts are in
contact with each other in portions of substantially
linear sides coupling paired ones of pawls. Therefore,
the flange portions hardly overlap with those adjacent
thereto. '

When the tee nut according to the present invention
is fixed to an object, on the other hand, the péwls bite
into the object to inhibit the tee nut from rotation with
respect to the object, while the prospective caulked
poftion 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 adjaéent 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 éortion 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.
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overlapping with the adjacent flange portions 33. Each tee nut 31 is fixed
to an object in the aforenmentioned node shown in Fig. 12. Nanely, the shaft
portion 32 is inserted in a through hole which is previously fornmed in the
object, so that the prospective c?ﬁlked portion 34 is subjected to caul ki ng
and the pawls 37 to 40 bite into The object in this state. Thus, the tee
nut 31 is strongly and sem pernanently fixed to the object. Fig. 5 is a
perspective view corresponding to Fig. 1,

When the pawls of the tee nut according to the
éresent invention are indented or in the form of hooks, it
is possible to further strongly fix the tee nut to the
object.

The tee nut according to the present invention may be
further provided with protrusions, projecting in the same
direction as thg pawls, ih opposite directions along a
radial directioﬁ 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,
clearanées.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 overlaﬁping with
that adjacent thereto. The protrusions contribute to
smooth movement of the tee nut aloﬂg 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. Even if the flashes are

incompletely or not in the least removed, it is possible
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showing a tee nut 46 according to a second enbodi nent of the present

I nvention. This tee nut 46 includes a nunber of elenents which are conmobn
to those of the aforenentioned tee nut 31, and hence the el enments of the
former corresponding to those of the latter are denoted by simlar
reference nunerals, to omt redundani description. Protrusions 47 and 48
are provided on a peripheral edge po %ion 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

to allow the aforementioned protrusions outwardly project
beyond the flashes, thereby pieventing the flashes from
inhibiting fhe movement of the tee nut aibng the feed
track. |

According to the present invention, the thread of the
female screw may be partially irregularized. In this
case, a male screw of a bolt fitted with the female screw
‘requires relatively large force to pass through the
irregularized 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 femalé screw is adapted to
loék such a fitted state.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
épparent from the folldwing detailed description 6f the
present invention when taken in conjunction with the |
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWiNGS

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

Fig. 2 is a front elevationai view of thé tee nut 31
shown in Pig. 1;

Fig. 3 is a bottom plan view of_fhe tee nut 31 shown .
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protrusions 47 and 48 project toward a second end of a 17 shaft portion
32, simlarly to the pawls 37 to 40. Such protrusions 47 and 48 are forned
by inwardly crushing parts of the outer peripheral edge of a flange portion
33 fromthe exterior. Consequently, notches having substantially
semcircular sections are left in thejguter

in Fig. 1;

Fig. 4 is a sectionai view taken along the line IV -
IV in Fig. 3; |

Fig. 5 is a perspective view showing a tee nut 46
according to a Qecond embddiment of the present invention;

Fig. 6 is a front elevational view sho&ing a pawl 49
of a tee nut according to a third embodiment of fhe
present invention;

Fig. 7 is a 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
according 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. 16 is a front elevational 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 Figqg. 10;

FPig. 12 is a sectional view show1ng a used state of
the tee nut 12 shown in Fig. 10'
Fig. 13 is a perspective view shbwiﬂg a tee nut 85

according to a sixth embodiment of the present invention;
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peri pheral edge of the flange portion 33. Fig. 5 shows a feed track 43 in
phantom l'i nes. \Wen 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 guide rails 44 and 45
respectively. In this state, it is p@ssible to substantially bl ock
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 fr0n1upmard
novenent in the guide rails 44 and

Fig. 14 is a plan view of the tee nut 85 shown ln
Fig. 13; and

Fig. 15 is a side elevational view of the tee nut 85
shown in Fig. 13.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

The tee nut 31, which is integrally obtained 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
Figs. 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

'aﬁ inner peripheral surface of the female screw forming
portion 35. The prospective caulked.portion 34 is smaller

in thickness' than the female screw forming portién 35.
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45, and this also prevents the flange portion 33 fromoverlapping 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
extrenely reduce frictional resistance therebetween when the protrusions 47
and 48 have pointed forward ends. Thils al so contributes to snmooth novenent
of the tee nut 46 along the feed track 43. Formation of the protrusions 47
and 48 is not restricted to the aforenenti oned nethod, but the

Thus, thread cutting for forming the female screw 36 can
be started from either the first or second end of the
shaft portion 32.

Similarly to the conventional tee nut 1 shown in Fig.
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 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 bend;ng parts of the outer
peripheral.edgé of the flange portion 33. The pawls 37 to
40 are indented respectiQelé.

The flange portion 33 is substantially in the form of
an octagon as a whole, similarly to the flange portion 3
shown .in Fig. 9. In particular, the pair of pawls 37 and
38 and the other pair of pawls 39 and 40 are coupled with
each other 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 sjmmetrically arranged guide
rails 44 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-albng the feed track 43. At
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18 protrusions 47 and 48 may alternatively be fornmed by bending parts of

t he peripheral 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 16

this time, the linear side 41 or 42 of the flange portion
33 of each tee nut 31 faces the linear side 41 or 42 of
the flange portion 33 of the tee nut 31 which is adjacent
thereto. Thus, the flange portions 33 are prevented from
overlapping with the adjacent flange portions 33.

Each tee nut 31 is fixed to_ah 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 portiop 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
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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
nmeans 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 fromthose of the tee nut 31. This neans
that the indented shapes of the paws 37 to 40 can be al so changed in
‘various ways. Figs. 6 and 7, each corlksponding to a part of Fig. 2, show
third and fourth enbodi nents of the present '

shaft portion 32, similarly to the pawls 37 to 40. Such
protrusions 47 and 48 are formed by inwardly crushing
parts of the outer peripheral edge of a flange portion 33
from the exterior. Consequently, notches having
substantially semicircular sections are left in the outer
peripheral edge of the flange portion 33.

Fig. 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 wﬁich 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 block ciearances 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 45 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'péinted forward en@s. This
also contributes to smooth movement pf the teé nut 46
along the feed track 43. |

Formation of the protrusions 47 and 48 is not

restricted to the aforementioned method, but the
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I nvention. These figures show nodifications of pawls respectively. A paw
49 shown in Fig. 6 is in the formof 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 paw s are not particularly restricted in the
tee nut according to the present iqﬁention. Fig. 8 shows a fifth enbodi nent
of the present invention, in correspondence to a part of Fig..4. This is

t he repl acenent shot '

protrusions 47 and 48 may alternatively be formed by
bending parts of the peripherél edge of the flange portion
33 or pressing parts of the flange portion 33 in a
direction perpendicular to its su;face direction.

The tee nut 46 shown in Fig. 5 is different in
inessential points from the tee nut 31 shown in Fig. 1, in
addition to the provision of the protrusions 47 énd 48.
First, the shaft portion 32 of the tee nut 46 is longer
.than that of the teefnut 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 various 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 particulérly 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.
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19 Referring to Fig. 8, elenents 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 formng portion 35, which
i3 provided on a shaft portion 32, are so inwardly crushed as to formtwo
concave 19

Referring to Fig. 8, elements coriesponding to those'shown_
in Fig. 4 are denoted by similar reference numerals, to
omit redundant description.

Parts of an outer peripheral surface of a female
screw forming portion 35, which is provided on a shaft
portion 32, are so inwardly crushed as to form two concave
portions 51 and 52 witﬁ én angular space of 180°, for
example. Such concave portions 51 and 52 are formed by
holding prescribed parts of the’femalé screw forming
portion 35 with a pair of proper tools and strongly
pressing these tools againét 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. If the pair of tools are driven in positions far from
the flange portion 33, the concave portions 51 and 52 are
hardly formed and fhe section of the shaft portion 32 is
easily flatly deformed. Further;'the concave portions 51
and 52 are preferably formed in é 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 fqrmation 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
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portions 51 and 52 with an angul ar space of 1800, for exanple. Such concave
portions 51 and 52 are formed by hol ding prescribed parts of the female
screw form ng portion 35 with a pair of proper tools and strongly pressing
thése tools against the female screw forning portion 35. The concave
portions 51 and 52 are preferably formed in positions which are close to a
flange portion 33. If the pair of t@8 s are driven in positions.far from
the flange portion 33, the concave portions 51 and 52 are hardly fornmed and
the section of the shaft portion 32 is

inventive tee nut may alternatively be provided with only
one, or three or more concave portions, for example.

Upon formation of the concave portions 51 and 52, the
thread of a fémale screw 36 is partially irregularized.
Thus, a bolt (not éhoﬁn) which is fitted with the female
screw 36 cannot pass through such irreqularized portions
53 and 54 unless the same is relatively strongly rotated.
At this time, the thread may.be partially crushed in the
irregularized portions. Consequently, the bolt is locked
in the state fitted with the female screw 36, and
prevented from disengagement from the tee nuf.

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 anothef shape so'faf as the péirs 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 ;n shapes of outerx
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 defihe 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
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easily flatly deforned. Further, the concave portions 51 and 52 are
preferably forned in a stage before formation of pawls 37 to 40 (Fig. 1) in
the flange portion 33, so that such pawms 37 to 40 will not hinder
formati on of the concave portions 51 and 52 in the vicinity of the flange
portion 33. Although the tee nut accarding to this enbodi nent is provided
with two concave portions 51 and 52, the nunber of such concave portions is
not restricted to two but the

 with rounded shapes 89. Further, each arcuate edge 88 is
formed with a burr 90 which protrudes in the same
direction as the pawls 87. This tee nut 85 comprises a
shaft portion 94 having a portion 91 to be caulked and a.
female screw forming portion 93 with a female screw 92
formed thereon, similarly to the aforementioned tee nut

31.
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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 fenale screw 36 is partially

i rregul ari zed. Thus, a bolt (not shown) which is fitted with the fenale
screw 36 cannot:- pass through such irregul arized portions—53 and 54 unl ess

the same is relatively strongly rotatgg. N
* c it M s *

WHAT IS CLAIMED IS:

1. A tee nut being made of an integfal metal
material and comprising a shaft portion (32) and a flange
portion (33) outwardly extending from a first end of said
shaft portion (32), |

' said shaft portion (32) being in the form of a hollow
cylinder and having é relatively thin prospective caulked
portion (34) in a second end being opposite to said first
end,.a female screw (36) being formed on its innef
peripheral surface portion excluding said prospective
caulked portion (34),

two pairs of pawls (37 to 40) being arranged on an
outer periphery of said flange portion (33) in opposite
positions aiong a radial direction of said flange portion
(33) to extend from said first end toward said seéond end,

a peripheral edge of said flange portion (33) héving
such a shape that paired ones of said two pairs of pawls
(37 to 40) are coupled with éach other by substantially

linear sides (41, 42) respectively.

2. A tee nut in accordance with claim 1, wherein
said flange portibn (33) is substantially in the form of
an octagon. |
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At this tinme, the thread may be partially crushed in the irregul arized
portions. Consequently, the bolt is locked in the state fitted with the
femal e screw 36, and prevented from di sengagenent - -fr6m t he Vhlle
the present invention has been described with refer qﬁﬁm ment s
shown in the drawi ngs, the flange portion is not re ah octagona
shape but may have another shape so fgg as the pairs of‘bamﬁs are coupl ed
wi th each other by substantially linear sides. Figs. 13 to 15 show a tee
nut 85 of a "hopper feed

3. A tee nut in accordance with claim 1, wherein

said pawls (37 to 40) are indented.

4. A tee nut in accordance with claim 1, wherein

said pawls (49) are in the form of hooks.

5. A tee hut in accordance with claim 1, wherein
said peripheral edge of said flange portion (33) is
further provided with'pretrusions (47, 48) projecting
toward said eecend end in opposite positions aleng a
direction being perpendicular to that opposing said pairs

of pawls (37'to 40).

6. A tee nut in accordance with.claim 1, wherein
parts (53, 54) of the thread of said female screw (36) are

irregularized.
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tee nut" type, which is characterized in shapes of outer peripheral edges
of a flange portion 86 as conpared with the tee nut r3Tshown in Figs. 1 to

4. Between pairs of pawls 87 which are close to each
peri pheral edges of the flange portion 86 define slig mmw mmmﬁuus 88
for providing shallow cavities. As clearly understood JOR] ot
ends of each arcuate edge 88 formi ng #ase portions of the pamﬁs 87 are

provi-ded
7. A tee nut having a hollow portion, one end

portion of which is unthreaded and adapted to be upset
' relative to an adjacent portion which is internally
thféaded,'and a flange extending outwardly from the
other end portion carrying prong means extending
tqwarés said. one end portion, said flange 'having
opposed portions for locating in.respective grooves of
opposite_guides of a feed track for a plurality of
said nuts and having substantially linear édges which
extend between said guides when said opposed portions
are located in said respective grooves for engaging
with like edges of the flanges of like nuts to each
side of said nut being fed with said nut in said feed

track.

8. Any. of the tee nuts substantially as. herein
described with reference to Figures 1 to 8 of the

accompanying drawings.
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21 with 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 conprises a shaft portion 94 having a portion 91 to be caul ked and a.
femal e screw formng portion 93 with a female screw 92 formed thereon
simlarly to the aforenmentioned te2s nut 31

TEE NUT

ABSTRACT OF THE DISCLOSURE

In order to prevent a flange portion (33).of a tee
nut (31) which is moved along a feed track (43) from
overlapping with that of another teé nut so that the tee
nut (31) can be smoofhly fed along the feed track (43) and
Strongiy ﬁnd semipgrmanently maintained in a state fixed
to an object, the flange portion (33) is provided in the
form of an octagon having linear sides (41, 42) coupling
.paired ones of two pairs of pawls (37, 38, 39, 40) with
each other while a relatively thin_prospective caulked
portion (34) is formed on an end of a shaft portion (32)
far from the'flange portion (33) and a female screw
forming portion (35) is provided on'a.portion excluding
the prospective caulked portion (34). When this tee nut
(31) is mounted:on the object,.the pawls (37 to 40) bite
into the object and the prospective caulked portion (34)

is subjected to caulking.

FIGURE 1 & 12
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1. A tee nut nmade of an integral netal material and conprising a shaft
portion and a flange portion outwardly extending froma first end of said
shaft portion, said shaft portion being in the formof a hollow cylinder
arrd having a relatively thin caul kable portion at a second end opposite to
said first end, a fenmal e screw being florrred on its inner

FIG. 1
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peri pheral surface portion excluding said caul kable portion, tw pairs of
paw s arranged on an outer periphery of said flange portion in opposite
positions along a radial direction of said flange portion to extend from
said first end toward said second end, a peripheral edge of said flange
portion having such a shape that paireg ones of said two pairs of pawls are
coupled with each other by non-convex, '

FIG.Z2
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substantially |linear sides respectively. 2. A tee nut in accordance with
claim1l1, wherein said flange portion is substantially in the formof an
octagon. This is the replacenent sht 3. A tee nut in accordance with
claiml1l or 2, wherein said pawl s are indent ed.

3
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4. A tee nut in accordance with claiml1, 2 or 3, wherein said pawls are
in the formof hooks. 5. A tee nut in accordance with any one of clains 1
to 4, wherein said peripheral edge of said flange portion is further

provi ded with protrusions projecting toward said second end in opposite
positions along a radial direction perpendicular to said first-nentioned

radial direction of said flange porti.on. 6. A tee nut in accordance with
any one of clains ' 4 :

FIG.6

FIG.7

50
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1 to 5, wherein parts of the thread of said female screw are irregul ari zed.
7. A tee nut having a hollow portion, one end portion of which is

unt hreaded and adapted to be upset relative to an adjacent portion which is
internally threaded, and a flange extending outwardly fromthe other end
portion carrying prong neans extehding towards said one end portion, said
fl ange havi ng opposed portions for |ocating in respective grooves of
opposi te guides of a feed 5

FIG.8

FI1G. 9
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- 24 - % C L M S * track for a plurality of said nuts and
havi ng non- convex, substantially |inear edges which extend between said
gui des when sai d opposed portions are |located in said respective grooves
for engaging with |ike edges of the flanges of |like nuts to each side
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of said nut being fed with said nut in said feed track. 8. Any of the tee
nuts substantially as herein described with reference to Figures 1 to 8 and
13 to 15 of the acconpanyi ng draw ngs.
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CLATMS: pars o peorer 619
1. A tee nut made of an integral metal material

and comprising a shaft portion and a flange portion
outwardly extending from a first end of said shaft
portion, ‘

said shaft portion being in the form of a
hollow cylinder and having a relatively thin
caulkable portion at a second end opposite to said
first end, a female screw being formed on its inner
peripheral surface portion excluding said caulkable
portion,

two pairs of pawls arrapged on an outer
periphery of'said flange portion in opposite
positions along a radial direction of said flange
portion to extend from said first end toward said
second end,

.2 peripheral edge of said flange portion having
such a shape that paired ones of said two pairs of
pawls are coupled with each other by non—coﬁvex,

substantially linear sides respectively.

2. A tee nut in accordance with claim 1, wherein
said flange portion is substantially in the form of

an octagon.
This is the replacement shest
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3. A tee nut in accordance with claim 1 or 2,

wherein said pawls are indented.

4. A tee nut in accordance with claim 1, 2 or 3, -

wherein said pawls are in the form of hooks.

5. A tee nut in accordance with any one of claims
1 to 4, wherein said peripheral edge of said flange
portion is further provided with protrusions
projecting toward said second end in opposite

- positions along a radial direction perpendicular to
said first-meﬁtioned radial direction of said flange

portion.

6. A tee nut in accordance with any one of claims
1 to 5, wherein parts of the thread of said female

screw are irregularized.

7. A tee nut having a hollow portion, one end
portion of which is unthreaded and adapted to be
upset relative to an adjacent portion which is
internally threadéd, and a flange extending
outwardly from the other end portion carrying prong'
means extending towards said one end portion, said
flange having opposed portions for locating in

respéctive grooves of opposite guides of a feed

This is the replacement sheet
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track for a plurality of Said nuts and having non-
convex, substantially linear edges which extend
between said guides when said opposed portions are
located in said respective grooves for engaging with
like edges of the flanges of like nuts to each side
of said nut being féd with said nut in said feed

track.

8. Any of the tee nuts substantially as herein
described with reference to Figures 1 to 8 and 13 to

15 of the accompanying drawings.
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