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[57] ABSTRACT 
A fastener, comprising an expander part having a sau 
cer-shaped head and a shank extending from the head 
and formed with a male thread thereon, and a fastener 
part having a ?ange and opposite stem portions 
branched from the back of the flange and connecting 
through hinge portions to 'guide portions which join 
each other at the other ends thereof, the expander part 
and fastener part each being made of a resin, the fas 
tener part having a circular bore extending from the 
?ange to the stem portions to permit the expander part 
to be inserted in and temporarily retained in the stem 
portions, the circular bore having therein opposite 
bulges positioned ahead of the hinge portions to spread 
the stem portions outward away from each other when 
the expander part is pushed. 

24 Claims, 2 Drawing Sheets 
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FASTENER 

Matter enclosed in heavy brackets [ ] appears in the 
orig'nal patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an expansible fas 

tener adapted to be inserted in aligned holes in a plural 
ity of panels for detachably securing them to each other 
with a force as large as would be provided by a screw. 

2. Prior Art 
Expansion type fasteners made of resinous materials 

for securing plural panels are disclosed in U.S. Pat. Nos. 
3,112,547 and 3,918,130. Each of these known fasteners 
comprises an expansible fastener part having a leg and 
an expander part complementary to each other. After 
the leg of the fastener part has been positioned in 
aligned holes of panels, the expander part is pushed into 
the fastener part to spread the leg of the latter outward 
for thereby fastening the panels rigidly together. 
The fastener shown in U.S. Pat. No. 3,112,547 in 

cludes a fastener part whose leg terminates at multiple 
?ngers spaced apart from each other on its end which is 
to confront a panel surface. A drawback brought about 
here is that the split end of the leg is liable to get caught 
partly by a panel surface adjacent to a hole during inser 
tion of the fastener part into the hole due to an irregular 
distribution of hole diameters or the like. The result is a 
poor operationability and this is particularly pro 
nounced when diameters of holes in panels are rela 
tively small. The fastener when removed from panels 
can not elastically regain its fully unstressed position so 
that reuse of the fastener is impossible without experi 
encing a far poorer operationability. 
Two different types of expansible fasteners are pro 

posed in U.S. Pat. No. 3,918,130. A ?rst type of fastener 
has a leg of its fastener part made up of two independent 
complementary members which are shaped on their 
inner walls to interlock with an outer periphery of an 
expander part in a speci?c manner. After insertion of 
the fastener part in aligned holes in panels, the fastener 
part and expander part are secured to each other while 
fastening the panels together. The bisected fastener 
part, however, increases time and labor necessary for 
the assemblage of the fastener while interlocking of the 
fastener and expander parts is permitted only in a partic 
ular orientation alone. The expander part can not be 
inserted in the fastener part unless after positioning the 
latter in holes of panels, resulting in a farther fall of the 
operationability. A second type of fastener has a fas 
tener part whose legs are separate at their upper ends 
but integral with each other at the lower ends. Such a 
con?guration of fastener parts avoids the inconvenience 
discussed in connection with the fastener of U.S. Pat. 
No. 3,112,547. Nevertheless, the operationability is not 
fully acceptable because the bifurcated end of the fas 
tener part does not permit the expander part to be cou 
pled with the fastener part until after the insertion of the 
fastener part in holes in panels. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, the general object of the present inven 
tion is to provide an expansible fastener which promotes 
efficient operation. 
Another object of the present invention is to provide 

an expansible fastener capable of securing plural panels 
together despite possible misalignment of the holes in 
the panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned features and objects of the 
present invention will become more apparent with ref 
erence to the following description taken in conjunction 
with the accompanying drawings, wherein like refer 
ence numerals denote like elements and in which: 
FIG. 1 is a front view of an expansible fastener ac 

cording to the present invention; 
FIG. 2 is a fragmentary sectional perspective view of 

a grommet included in the fastener of P16. 1; 
FIG. 3 shows in front elevation the fastener having an 

expander plunger temporarily retained by the grommet; 
FIG. 4 is a front elevational view of the plunger 

pushed into the grommet to secure plural panels; and 
FIG. 5 is a side elevational view of the plunger and 

grommet shown in FIG. 4. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings and particularly, to FIG. 1, 
an expansible fastener embodying the present invention 
comprises an expander plunger 10 serving as an expan 
der part and an expansible grommet 20 as a fastener 
part. The plunger and grommet are commonly in the 
form of molds of a resinous material. The plunger 10 has 
a saucer-shaped head 11 and a shank 12 extending from 
a central area of the back of the head 11 and is threaded 
axially from the top to the bottom. The head 11 has its 
thickenss reduced progressively toward the outermost 
circumferential end as at 13, so as to be elastically de 
formable into intimate contact with a ?ange 23 of the 
grommet 20. 
The grommet 20 has a ?ange 23 and a leg (no nu 

meral) extending from the back of the ?ange 23. The leg 
includes opposite stem portions 22 integral with each 
other at an opposite end of the leg and branched off 
from each other by opposite axial slots 21. The stem 
portions 22 connect to turned-in or guide portions 24 
which converge to and join each other at an extreme 
end 25. A hinge portion 26 intervenes between each 
stem portion 22 and its associated guide portion 24 so 
that the guide portion 24 is capable of ready elastic 
deformation when the corresponding stem portion 22 is 
urged outwardly from the other stem portion. The 
?ange 23 has a diameter generally larger than that of the 
head 11 of the plunger 10 while its thickness is reduced 
progressively toward the outmost end as at 27 to permit 
intimate contact of the ?ange with a panel surface. A 
circular bore 28 extends from the top of the ?ange 23 
down to a level short of the hinge portions 26 through 
the opposite stem portions 22. The inside diameter of 
the circular bore 28 is substantially equal to the outside 
diameter of the shank 12 of the plunger 10. Bulges 30 
intervene between the bottom 29 of the bore 28 and 
opposite hinge portions 26 such that they urge the 
lower ends of the stem portions 22 outwardly away 
from each other when the plunger 10 inserted in the 
grommet 20 is pushed downwardly beyond the bottom 
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29 of the bore 28. As viewed in FIG. 2, one or two small 
lugs 31 are positioned on the wall of the bore 28. 
The plunger 10 of the fastener thus described has its 

threaded shank 12 inserted in the circular bore 28 of the 
grommet 20 as shown in FIG. 3, whereby the lug or 
lugs 31 on the grommet are caught in the thread 
grooves of the shank 12. The plunger and grommet now 
integral with each other are prevented from separation 
even during transfer from one position to another be 
fore use. In this situation, the outside diameter of the leg 
of the grommet 20 defined by the stems 22 remains 
unchanged. 
Then the fastener having the temporarily assembled 

plunger and grommet is inserted in aligned holes 41 and 
51 of panels 4-0 and 50 until its end 25 and stem portions 
22 protrude from the lower panel 50. It will be noted 
that the guide portions 24 of the grommet joining each 
other at the end 25 promotes smooth insertion of the 
fastener even if the holes 41 and 51 in the overlayed 
panel are out of alignment. This will prove particularly 
effective in the case of quantity production. As the 
upper end of the stem portions 22 reach the hole 41 in 
the panel 40, the ?ange 23 of the grommet is brought 
into tight engagement with an edge of the panel 40 
surrounding the hole 41 causing its thinner portion 27 to 
elastically deform for water-proo?ng. 

Thereafter, the plunger 10 is further pressed into the 
grommet 20 to a position illustrated in FIGS. 4 and 5. 
Then the plunger 10 pushes the bottom 29 of bore 28 to 
thereby urge the bulges 30 outwardly away from each 
other. This in turn causes the stem portions 22 to open 
automatically into firm engagement with the walls of 
the holes. Formed of a resin, the threaded shank 12 of 
the plunger does not cut into the grommet 20, but still 
?rmly interlocks with the latter due to the resistance 
afforded by the screw-thread. Meanwhile, the concave 
bottom of the head 11 intimately engages with the con 
vex top of the ?ange 23 adding to the liquid-tightness of 
the fastener. Where it is desired to secure multiple pan 
els simultaneously together, the stem portions 22 of the 
fastener can sufficiently engage with them due to their 
smooth outer contours. The fastener in rigid engage 
ment with panels can be removed therefrom for re-use 
merely by turning the plunger 10 with a screwdriver. 

It will be appreciated from the foregoing that an 
expansible fastener, according to the present invention, 
can have its fastener part received smoothly in holes in 
plural panels through the holes may have been mis 
aligned, because turned in portions of the fastener part 
guide the insertion into the holes. It will also be appreci 
ated that at least one lug provided to the fastener part 
temporarily locks an expander part in position there 
with and, thus, prevents it from being separated during 
transportation. Stated another way, the expansible fas 
tener of the present invention enhances efficiency of 
securing work. 
We claim: 
1. A fastener comprising: 
an expander part comprising: 

a saucer-shaped head; and 
a shank extending from said head and formed with 

a male thread thereon; and 
a fastener part comprising: 

a flange and opposite stem portions [diversing] 
diverging from a position of said fastener part 
adjacent to a back of said flange and connecting 
through [hing] hinge portions to guide portions 
which join each other at the other ends thereof; 
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4 
a circular bore extending from the ?ange to the 

stern portions to permit said [extending] expan 
der part to be inserted therein; 

opposite bulges positioned at the bottom of said 
bore to spread said stem portions outward away 
from each other when said [expanded] expan 
der part is pushed into said bore and into engage 
ment with said opposite bulges; and 

at least one small lug provided on a wall of said bore 
for engagement with said male thread for tempo 
rarily holding said [expanded] expander part and 
said fastener part together until said [expanded] 
expander part is pushed into said bore to spread said 
stem portions whereby said [expanded] expander 
part and said fastener part are prevented from 
being separated during handling and transporta 
tion. 

2. A fastener as claimed in claim 1, wherein said head 
of said expander part has a thickness thereof which is 
progressively reduced toward the circumferential edge. 

3. A fastener as claimed in claim 1, wherein said 
?ange of said fastener part is larger in diameter than said 
head of said expander part and has a thickness progres 
sively decreasing toward the circumferential edge. 

4. A fastener as claimed in claim 1, wherein said ex 
pander part and said fastener part are made of plastic 
resin. 

5. A fastener as claimed in claim I, wherein said bulges 
are located closer than said hinge portions to said ?ange. 

6. A fastener as claimed in claim I, wherein said lug 
occupies only a small part of the circumferential extent of 
said bore. 

7. A fastener as claimed in claim I, wherein the diame 
ter of said bore is substantially equal to the outside diame 
ter of a portion of said shank having said male thread 
formed thereon. 

8. A fastener as claimed in claim I, wherein said hinge 
portions are constituted by portions having a reduced cross 
section relative to said stem portions. 

9. A fastener as claimed in claim I, wherein adjacent 
edges of said stem portions. said hinge portions, and said 
guide portions define a slot which extends longitudinally 
along said stem portions, diverges toward said hinge por 
tions. and converges along said guide portions 

10. A fastener as claimed in claim I. wherein said lug 
and said male thread are situated such that when said 
shank of said expander part is pushed all the way into said 
fastener part, said head of said expander port is proximate 
to said ?ange of said fastener part and said lug still engages 
said male thread. 

I). A fastener as claimed in claim 10, wherein said lug 
is located near an entrance end of said bore. and said male 
thread extends from a point proximate to said head of said 
expander part over a major portion of the length of said 
shank of said expander part. 

12. A fastener as claimed in claim I], wherein said lug 
occupies only a small part of the circumferential extent of 
said bore, and said bore has a diameter substantially equal 
to the outer diameter of a portion of said shank having said 
male thread ?rrmed thereon. 

13. A fastener as claimed in claim 12. wherein said 
bulges are located closer than said hinge portions to said 
?ange, said hinge portions are constituted by portions hav‘ 
ing a reduced cross section relative to said stem portions. 
and adjacent edges of said stem portions, said hinge por 
tions, and said guide portions define a slot that extends 
longitudinally along said stem portions. diverges toward 
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said hinge portions, and converges along said guide por 
tions. 

14. A fastener as claimed in claim 13. wherein said 
expander part and said fastener part oreformed of plastic 
resin. 

15. A fastener as claimed in claim I, wherein said bulges 
are positioned intermediate a bottom of said bore and said 
hinge portions, and said hinge portions are constituted by 
portions having a reduced cross section relative to said stem 
portions 

16. A fastener as claimed in claim 15, wherein adjacent 
edges of said stem portions, said hinge portions, and said 
guide portions de?ne a slot which extends longiudinally 
along said stem portions, diverges toward said hinge por 
tions, and converges along said guide portions. 

17. A fastener as claimed in claim 15, wherein said lug 
occupies only a small part of the circumferential extent of 
said bore, and said bore has a diameter substantially equal 
to the outer diameter of a portion of said shank having said 
male thread formed thereon. 

18. A fastener as claimed in claim 17, wherein said lug 
and said male thread are situated such that when said 
shank of said expander part is pushed all the way into said 
fastener part, said head of said expander part is proximate 
to said flange of said fastener part and said lug still engages 
said male thread. 

19. A fastener as claimed in claim 18, wherein said lug 
is positioned near an entrance end of said bore, and said 
male thread extends from a point proximate to said head of 
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6 
said expander part over a major portion of the length of 
said shank. 

20. A fastener as claimed in claim 15, wherein said 
expander part and said fastener part are made of plastic 
resm. 

21. A fastener as claimed in claim I. wherein said lug 
occupies only a small part of the circumferential extent of 
said bore, and said bore has a diameter substantially equal 
to the outer diameter of a portion of said shank having said 
male thread formed thereon. 

22. A fastener as claimed in claim 2], wherein said Iug 
and said male thread are situated such that when said 
shank of said expander part is pushed all the way into said 
fastener part, said head of said expander part is proximate 
to said ?ange of said ?tstener part and said lug still engages 
said male thread. 

23. A fastener as claimed in claim 22, wherein said 
bulges are located closer than said hinge portions to said 
?ange, said hinge portions are constituted by portions hav 
ing a reduced cross section relative to said stem portions. 
and adjacent edges of said stem portions, said hinge por 
tions, and said guide portions define a slot that extends 
longitudinally along said stem portions, diverges towards 
said hinge portions, and converges along said guide por 
tions. 

24. A fastener as claimed in claim 23, wherein said 
expander part and said fastener part are made of plastic 
resin. 
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