
3,319,510 G. M. RAPATA 

FASTENER STUD 

May 16, 1967 

Original Filed May 5, ‘1961 



United States Patent ()?ice 3,3l9,5l0 
Patented May 16, 1967 

1 

3,319,510 
FASTENER STUD 

George M. Rapata, Park Ridge, 11L, assignor to Iilinois 
Tool Works Inc., Chicago, Ill., a corporation of Dela 
ware 

Original application May 5, 1961, Ser. No. 108,110, new 
Patent No. 3,162,085, dated Dec. 22, 1964. Eivided 

‘ and this application Sept. 8, 1964, Ser. No. 394,748 
7 Claims. (Ci. 85-72) 

V This application is a division of my copending appli 
cation, Ser. No. 108,110, ?led May 5, 1961, now issued 
as Patent No. 3,162,085. 
The present invention relates to a novel fastening de 

vice or anchor member, and more speci?cally, to novel 
fastening devices or anchor members suitable for appli 
cation to an aperture work structure from one side 
thereof. 
An important object of the present invention is to pro 

vide a novel anchor member or fastening device of resi 
lient or deformable material which may be easily and 
securely applied to an apertured work structure from one 
side thereof and which may be economically produced. 
A further object of the present invention is to provide 

a novel anchor member or fastening device of the above 
described type having a portion which may be readily 
inserted into an aperture work structure and which is 
adapted to be expanded for sealing the work structure 
aperture. 
A more speci?c object of the present invention is to 

provide a novel anchor member or fastening device of 
resilient or deformable material which is constructed ‘so 
that a portion thereof may be readily inserted into a work 
structure aperture without undue forcing and subsequent 
ly expanded without hammering or otherwise applying 
forces which may cause injury to the work structure. 

Still another object of the present invention is to pro 
Vide a novel anchor member or fastening device of the 
above described type which is constructed so that it may 
repeatedly be applied to and removed from an apertured 
work structure without injury to the device or work struc 
ture. 

Other objects and advantages of the present invention 
will become apparent from the following description and 
accompanying drawings wherein: 
FIG. 1 is a perspective view showing a device incorpo 

ratingk features of the present invention and an end por 
tion of a tool adapted to be used in association with the 
device; 
FIG. 2 is a sectional view taken along line 2-2 in 

FIG. 1, and further shows the device in an initial stage 
of assembly with an apertured work structure; 
FIG. 3 is similar to FIG. 2, but shows the device in an 

intermediate stage of assembly with a work structure; 
FIG. 4 shows the device of FIGS. 1-3 fully assembled 

in a work structure; 
FIG. 5 is an exploded perspective view showing a fas 

tening device incorporating a modi?ed form of the pres 
ent invention; 
FIG. 6 is a sectional view showing the device of FIG. 

5, partially assembled with an apertured work structure; 
FIG. 7 is a sectional view showing the device of FIG. 

5, fully assembled with an apertured work structure; 
FIG. 8 is a cross-sectional view taken along line 8-—8 

in FIG. 6; 
FIG. 9 is a cross-sectional view taken along line 9-9 

in FIG. 7; 
FIG. 10 is a perspective view showing a further modi 

?ed form of the present invention; 
FIG. 11 is a sectional view showing the device of FIG. 

10, partially assembled with a work structure; 
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FIG. 12 is an exploded perspective view, partially 

broken away, showing another embodiment of the present 
invention; ' 

FIG. 13 is a sectional view of the device of FIG. 12, 
partially assembled with a work structure; 

FIG. 14 is a sectional view showing the device of FIGS. 
12 and 13 fully assembled with a work structure; and 
FIGS. 15 and 16 respectively show different forms of 

an expansion element usable in the device of FIGS. 12 
14. 

Referring now more speci?cally to the drawings where 
in like parts are designated by the same numerals 
throughout the various ?gures, a device 20 incorporating 
features of the present invention is shown in FIGS. l-4. 
The device 20 in this embodiment is preferably molded 
from a tough deformable and resilient plastic material 
such as nylon. While the device 26 may be modi?ed so 
as to serve various functions, the embodiment shown is 
particularly adapted for fastening or anchoring a channel 
shaped molding strip 22 with respect to an apertured work 
structure or panel 24. 
The device 20 is provided with an axially extending 

shank portion 26 adapted to extend through an aperture 
28 in the work structure or the panel 24. A laterally or 
radially extending head portion 30 is integrally formed 
with a trailing end of the shank portion 26 for overlying 
the outer surface of the work structure and for coopera 
tive engagement with the molding strip 22. In this em 
bodiment the head portion 30 is provided with beveled 
margins 32 and 34 extending upwardly and outwardly 
from the back or clamping face 36 of the head portion. 
These beveled margins are respectively adapted to overlie 
and retain inturned marginal ?anges 38 and 40 of the 
molding strip 22. It is to be understood that the head 
portion 30 may be adapted for cooperation with various 
workpieces other than the molding strip 22; and, if de 
sired, the device 26 with or without a modi?ed head por 
tion could be used for securing a plurality of apertured 
workpieces together or with respect to the apertured panel 
or workpiece 24. 
As shown best in FIGS. 2, 3 and 4, the shank portion 

26 is hollow and comprises a relatively thin and ?exible 
peripheral and axially extending wall structure including 
opposite sides or the wall sections 4244 and 46—48. An 
end ?ange 50 is integrally formed with entering end ex 
tremities of the side ‘walls 42-4-4 and 46-48. 
As shown in FIGS. 1—2, the shank portion 26 is for-med 

so that it has a transverse cross-section which is substan 
tially uniform in size and shape throughout the length 
of the shank portion. Furthermore, the outer shape and 
dimensions of the shank portion 26 are similar to, but 
slightly smaller than the shape and dimensions of the 
aperture 28 through the work structure 24, so that the 
shank portion may be readily inserted into the aperture 
without any need for pounding or forcing which might 
cause injury to the work structure. 

In accordance with a feature of the present invention 
the device 20 is provided with means for expanding side 
Walls of shank portion behind the work structure or panel 
24 as shown in FIG. 3 so as to provide shoulders 55 and 
56 cooperable with head portion 30 for securing the de 
vice with respect to the workpiece or panel 24-. The ex 
panding means in this embodiment comprises an elon 
gated pin or strut element 54 preferably having a gen 
erally elliptical transverse cross-section. The pin element 
54 is initially molded integrally with the remainder of 
the device and is joined to the head portion 36 by a thin 
breakable connection 57. The head and shank portions 
30 and 26 have a central opening 59 of uniform transverse 
dimensions of substantially the same elliptical shape as 
the pin 54. 
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Upon application of the device to the workpiece, the 
pin is adapted to be forced inwardly to break the connec 
tion 57 and permit shifting of the pin to the position 
shown in FIG. 3 in which thepin is located within the 
shank portion between opposite sides 42 and 44. In this 
position the pin extends from the end ?ange 50 toward 
and adjacent to the head portion 31}, but su?iciently short 
of the head portion so that the free terminal end 58 
of the pin or strut element 54 is located entirely through 
and beyond the work structure or panel 24 when the de 
vice is fully applied to the work structure. The elliptical 
con?guration of the strut element makes it relatively thin 
in one direction while having a substantial width be 
tween longitudinal edges 60 and 62 thereof, which width 
is materially greater than the distance between inner 
surfaces of the opposite sidewalls 42 and 44. The re 
silient deformable material of the shank 26 enables the 
pin to be twisted about its longitudinal axis from its nor 
mal position shown in FIGS. 2 and 3, to a position dis 
posed transversely of the wall sections 42 and 44 as 
shown in FIG. 4. Thus, the side walls 42 and 44 may 
be readily expanded without pounding and without ap 
plying axially directed forces to the device 20 which might 
dent or otherwise injure the workpiece 24, particularly 
if the workpiece 24 is a relatively thin panel, by twisting 
the element 54 so that it becomes wedged between the 
side walls 42 and 44 as shown in FIG. 3. 

In order to secure device 20 with respect to the work 
structure, a screwdriver-like tool 76 is preferably provided, 
a portion which is shown in FIG. 1, which tool includes 
an elongated shank adapted to be inserted into a slot 61 in 
the pin 54 and through the portion of the part of opening 
59 in the head portion 30. With the aid of this tool, 
the strut element may quickly and easily be forced into 
the shank 26 and twisted from its normal position shown 
in FIGS. 2 and 3 to the position shown in FIG. 4. During 
this twisting movement, the opposite side walls 42 and 44 
will expand su?iciently to provide the shoulders 55 and 
56, and provide a resilient gripping of the pin element 
so that the pin element will be positively locked in the 
twisted condition, and the device 20 will be positively 
secured with respect to the work structure or panel. 
However, it is further to be noted that the device may 
be removed from the work structure, if desired, and with 
out injury thereto simply by utilizing the tool 76 for 
applying a twisting force to the pin element, which is 
sufficient to cause the pin element to return to its original 
position. After the pin element has been disengaged in 
this manner, the resiliency of the plastic will cause the 
opposite side walls 42 and 44 to return substantially to 
their original or normal condition, so that the device may 
be readily withdrawn from the work structure aperture. 
As indicated above, the shank portion in its normal 

condition substantially ?lls the aperture 28 in the work 
structure or panel. When the shank is expanded, the 
side walls thereof are urged into sealing engagement with 
the edges of the work structure aperture and the work 
structure aperture is effectively sealed. The slot 61 ter 
minates short of the inner end of the element 54, so that 
the element 54 will provide an effective plug for sealing 
the aperture through the shank portion. 
FIGS. 5-9 show another embodiment of the present 

invention which is' similar to the structure shown in FIGS. 
1-4 as indicated :by the application of identical reference 
numerals with the suf?x “b” added to corresponding ele 
ments. This embodiment differs primarily in that the 
complementary cross-sectional con?gurations of the strut 
or expanding element 54b and the aperture 59b are varied 
from the above disclosed elliptical shape. In this em 
bodiment the strut element 54b is provided with a plu 
rality of eccentric cam portions 86 spaced around the 
periphery thereof and the wall of the aperture 59b is 
formed with complementary cam surfaces 88. As shown 
best in FIG. 9, the cam portions 86 are adapted to mate 
with the cam surfaces 88 when the element 547? is ‘in a 
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?rst position so that the element may be readily inserted, 
into the aperture 5%. However, upon rotation of the 
element 54b, toward the position shown in FIG. 9, the 
high points of the camportions 86 are progressively 
forced into lower portions of the cam surfaces 88 so as to 
expand the shank behind the work structure. 
The strut or expanding element 54b is further provided 

with means for resisting retrograde rotation. This means 
comprises ratchet teeth 90 which are peripherally spaced 
and which are adapted to engage the wall of the aperture 
59b in a manner which permits expanding rotation of 
the element 54b, but resists return rotation. While the 
element 54b is shown separate from the head and shank 
portions of the device, it is to be understood that it 
may initially be integrally joined thereto in the manner 
contemplated by the embodiment shown in FIGS. 1-4. 
It is further to be understood that the ratchet teeth 90 
or similar means may be formed on the expanding or 
strut element of the embodiment shown in FIGS. 1-4 
for positively locking such element in the shank expand 
ing position and the pin or strut element of FIGS. 1-4 

7 may be formed separately from the head 30, if desired. 
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FIGS. 10 and 11 show still another embodiment which 
is similar to the devices described above and particularly 
the structure of FIGS. 5-9 as indicated by the applica 
tion of identical reference numerals with the suf?x “c” 
substituted for the suffix b to corresponding elements. 
This embodiment shows a slightly modi?ed cam structure 
for expanding the shank portion of the device. Further 
more this embodiment contemplates the provision of axi 
ally facing cam surfaces 92 and axially extending abut 
ment surfaces 94 cooperable with a complementary tool, 
not shown, which may be used for rotating the element 
54c within the shank portion. 
A further embodiment of the present invention is shown 

in FIGS. 12-14 in which elements corresponding to those 
described above are indicated by the application of idené 
tical reference numerals with the su?ix “d” added or 
substituted for the previous su?xes. In this embodiment, 
the expanding element 54d is a thin ?exible wafer-like 
element which is elongated so that it has a length along a 
major axis greater than the internal diameter of the shank 
portion 26d and a dimension along a minor axis less than 
the internal diameter of the shank. Thus the element 
54d may be readily inserted lengthwise into the shank 
portion. 
The shank portion 26d and the element 54d are pro 

vided with cooperable means for facilitating turning of 
the element 54d about its minor axis and about an axis 
extending transversely of the shank portion 26d so as to * 
expand the shank portion as shown in FIG. 14. In the 
embodiment shown, the cooperable means include op 
positely projecting pin or pivot elements 96 and 98 on 
the element 54d and aligned with the minor axis thereof. 
In addition, socket elements 100 and 102 are integrally 
formed with inner surfaces of the shank portion 26d and 
are oppositely disposed for receiving the pivot pins 96 
and 98 respectively. As shown in the drawings, the 
socket elements 1% and v102 have a generally U-shaped 
con?gration so that the pin elements 96 and ‘98 may be 
slipped into association therewith when the element 54d 
is inserted into the shank portion 26d as shown in FIG. 
13. It will be appreciated that the element 54d may be 
turned to the position shown in FIG. 14 by pushing on the 1 
outwardly projecting end portion thereof with the aid of 
any suitable elongated tool so 'as to cause the element 
to pivot around the common axis of the pins 96 and 98. 

FIGS. 15 and 16 respectively show elements 54:; and 
54]‘ which may be substituted for the element 54d .de 
scribed above. These elements are respectively provided 
with central apertures 104a and 104]‘ for accommodating 
elongated pins, rods, shanks, or fastener elements such 
as screws and the like. The aperture 104s is de?ned by 
a plurality of axially inclined resilient prongs 106a which 
are specially adapted to engage and retain a pin or the 
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like having a smooth surface while the aperture 104]‘ is 
de?ned by a helically de?ected inner marginal portion 
106)‘ so that the element 541‘ is especially suitable for ac 
commodating a screw member or the like. 

While the preferred embodiments of the present in 
vention have been shown and described herein, it is ob 
vious that many structural details may be changed without 
departing from the spirit and scope of the appended 
claims. 
What is claimed is: 
1. A fastening device comprising a resiliently trans 

versely expandable plastic shank portion insertable 
through an aperture in a work structure, a head portion 
integrally joined to a trailing end of shank portion and 
projecting laterally from the shank portion for overlying 
one side of the work structure, said shank and head por 
tions having an axially extending opening therein, said 
shank and head portions having internal cross sectional 
con?gurations of substantially the same size and shape, 
said internal cross sectional con?guration having a ?rst 
predetermined transverse dimension and a second trans 
verse dimension greater than said ?rst dimension, said 
shank and head portions joining each other at a circum 
ferentially continuous junction, said shank portion having 
circumferentially continuous walls extending axially from 
said junction, said shank portion having an exterior trans 
verse cross section having its maximum dimensions adja 
cent said junction and similar to and not substantially 
greater than corresponding dimensions of the aperture in 
the work structure for facilitating easy insertion of the 
shank portion through the aperture, and substantially ?ll~ 
ing the aperture, and a rotatable expansion element pivot 
ally locatable in said opening and having transverse dimen 
sions generally corresponding to said internal transverse 
dimensions of said shank portion and having one of said 
transverse dimensions in one direction greater than said 
?rst predetermined transverse dimension of said opening 
and a second transverse dimension less than said ?rst pre 
determined transverse dimension of said opening for en 
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abling the expansion element to be rotated within said 
opening for expanding the shank portion behind a work 
structure during assembly of the device with the work 
structure, said expansion element being located substan 
tially entirely within said shank portion and avoiding ax 
ially directed engagement with said head portion when 
said device is fully assembled with the work structure. 

2. A fastening device, as de?ned in claim 1, wherein 
said transverse cross-sections are substantially elliptical. 

3. A fastening device, as de?ned in claim 1, wherein 
said expansion element and said shank portion include 
cooperable eccentric cam surface means. 

4. A fastening device, as de?ned in claim 1, which in 
cludes tooth means projecting between said element and 
shank portion for resisting retrograde rotation of the ele 
ment after said element has been turned so as to expand 
the shank portion. 

5. A fastening device, as de?ned in claim 1, wherein 
said expansion element is disposed for rotation about a 
central longitudinal axis of said shank portion. 

‘6. A fastening device, as de?ned in claim 1, wherein 
said expansion element is disposed for rotating about a 
transverse axis of said shank portion. 

7. A fastening device as de?ned in claim 6, wherein 
said expansion element includes central aperture means 
for accommodating and retaining an elongated element 
inserted axially into said shank portion when said expan 
sion element is turned for expanding said shank portion. 
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