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ABSTRACT‘ OF THE DISCLGSURE 

A method and means for attaching sheetlike material 
to a support by explosively driving a bolt having a screw 
threaded end through the material and through a fastening 
member into the support and at the same time forming 
internal screw-threading in the fastening member and 
threadably engaged with the screw-threaded end of the 
bolt. 

This invention relates to a method of fastening an ar 
ticle, such as a plate, to a carrying member, in which a 
bolt is shot through the article into the carrying mem 
ber, and the article is locked against the carrying member 
by ?xing a nut or similar, bored fastening device on to 
the rear end of the bolt. The invention also relates to 
means for carrying out this method. 
As de?ned in the above terms, both the method and the 

means are known to the art, and much used for ?xing 
wall, roofs, thin steel or aluminium sheets to steel struc 
tures, concrete skeletons, or other support structures. It 
is an object of the present invention to shorten the time 
required in carrying out the method, and at the same 
time to obtain a good attachment. It is a particular ob 
ject of the invention to render such attachment more 
over detachable. ‘ 

In the method according to the present invention, the 
fastening device, which consists of material admitting of 
some deformation, is placed in front of the rear end of 
the bolt with its bore into-axial relationship to the latter, 
the diameter of said rear end being in excess of the diame 
ter of said bore, the arrangement being such that, as the 
bolt is ?red, this rear end is also shot fast into the fasten 
ing device. When the bolt is ?red by means of a conven 
tional gun the fastening element may be placed against 
the article to be secured at the muzzle of the gun; the fas 
tening device may also be placed about the tip of the bolt 
and used as a means for guiding the leading end of the 
bolt in the barrel of the gun. The fastening device is pref 
erably made of a polyamide, such as nylon, or of a syn 
thetic resin having similar properties, and preferably has 
a ?ange having a pre-arranged central perforation zone, 
and a sleeve, formed integrally with said ?ange and ex 
tending oppositely to the direction of perforation. The 
sleeve may be provided with ribs on the inside, and an an 
nular external groove may be formed in the transition 
zone between the ?ange and the sleeve, so that a cap may 
‘be placed over the ready connection, to protect the assem 
bly against weather in?uences, and secured in said‘ an 
nular groove by a shouldered end portion. 
The attachment end or rear end of the bolt is pref 

erably provided with screw thread. When this rear end 
is shot into the fastening device there is formed a counter 
pro?le of the threaded bolt end in the material of fasten 
ing device, so that the fastening ‘device can again be 
loosened, if so desired after cutting off the flange portion 
thereof, if it is desired for a wall or the like to be made 
accessible again, for example for making changes in a 
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building or a separation, or for making an opening, or 
otherwise. . 

The invention will be further described, with reference 
to the accompanying drawings, illustrating by way of ex 
ample means for carrying out the method. In said draw 
ings, . 

FIG. 1 illustrates, in cross-section, a ready attach 
ment;' 

FIG. 2 is a cross-sectional view of the fastening device 
used in the attachment shown in FIG. 1; 

" FIG. 3 is a plan view of the device shown in FIG. 2; 
FIG. 4 shows the attachment shown in FIG. 1, provided 

with a protective cap; 
FIG. 5 illustrates a phase whilst the bolt is ?red; 
FIG. 6 illustrates a phase in a slightly different manner 

of ?ring the bolt. 
Referring to the drawings, 1 designates a bolt compris 

ing a shank 2, a threaded rear end 3, and a tapering front 
end 4, there being a conical transition portion 5 between 
the shank 2, provided with a roughening 6, and the thread 
ed end 3. 

Referring particularly to FIG. 1, around the parts 3 
and 5 of the bolt is a fastening device 7, consisting of a 
polyamide, such as nylon, which is illustrated by itself 
in FIGS. 2 and 3. The fastening device 7 comprises a 
?ange 8, having a central zone 9, adapted to be perforated 
by the tip 4 of the bolt, and a sleeve 10 formed integrally 
with said ?ange. The upper end of the sleeve is internally 
provided with axially extending ribs 11 projecting ra 
dially inwardly. During the perforation, the material of 
the central zone 9 is stretched by the shank 2, 4, 5, and 
the material of the sleeve 16 is extended to take up the 
threaded end 3 of the bolt 1, the ribs 11 being forced 
into the threading. In the condition before the bolt is ?red, 
the ?ange 8 has a conical undersurface. The conical space 
de?ned by this surface and the surface of the article to 
be fastened, for example, a sheet 12 is partly ?lled up 
by the displaced material of the portion 9 and for the 
rest the ?ange is forced into surface-to-surface contact 
with the article 12 by the pressure of the ?uted transi 
tional portion 5 and the threaded end 3, so that the whole 
space between the sheet 12, the fastening device 7 and the 
bolt 1 is ?lled, and a ?rm, stressed attachment is obtained. 
It is also possible that the material of the central portion 
9 displaced by the bolt is forced into the interspace in 
a thin layer. For the sake of simplicity, this has not been 
shown in the drawings, which have been kept more or less 
diagrammatic. The carrying member 13 may be a sheet 
of concrete or a carrying member of any other material 
admitting a bolt to be driven into it by shooting. 
To facilitate any removal of the fastening device 7, 

the sleeve 10 is of hexagonal outer shape, as shown in 
FIG. 3. 

In the embodiment illustrated in FIG. 5, the fastening 
device 7 has been placed in the muzzle of the barrel 15 
of a shooting gun aginst the surface of a sheet 12 to 
be fastened, the central portion 9 extending as a pilot 
into a hole previously made in the sheet 12, and the bolt 
being in contact with the leading end of the ram or pis 
ton, the latter being shown in an intermediate position 
as it is ?red. The bolt is guided in a manner known per 
se by means of a guide ring 14, which breaks oif as it 
is resisted by the member 7. In the embodiment shown 
in FIG. 6, the ?ange 8 of the device 7 itself is used as a 
guide ring for the leading end of the bolt 1, so that the 
separate guide ring 14 is not used. Depending on the 
method used, the barrel of the shooting apparatus 
is different, as shown, for example, in FIGS. 5 
and 6'. In FIG. 5, the sleeve 10 of the fastening device 
is housed with more or less radial play in a recess in 
the front end of the barrel 15; in FIG. 6 the bore of the 
barrel 16 is ofsubstantially'uniform diameter, and the 
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leading end of the piston 17 is provided with a chamber 
18, in which the threaded end 3 of the bolt is accommo 
dated before the latter is ?red. As the threaded end 3 
is driven into the sleeve 10, the chamber slides around the 
sleeve to enclose the same. The chamber it) should nat 
urally have a suitable diameter relative to the original 
external diameter of the sleeve 1.0. As illustrated, the 
back portion 19 of the chamber is of reduced diameter 
for centering the trailing end 3 of the bolt, and the front 
or leading end of the chamber has a diameter just suf 
ficient to admit some radial expension of the sleeve 10 
when the bolt is forced into it. Particularly good results 
are obtained when the chamber 18, and possibily the 
sleeve 16 as well, are made conical. 
FIG. 4- illustrates how the attachment can be protected 

from weather in?uence by the superposition of a cap 2% 
having an inwardly extending collar 21 ?tting an external 
annular groove 22 of the element '7. 
The length of the shank 2 of the bolt 1 is selected in 

accordance with the thickness of the article to be fastened, 
which, instead of, or in addition to, the sheet 12, may 
for instance be a thick layer of insulating material. 

It will be evident that modi?cations and variations of 
the embodiment described can readily be made by those 
skilled in the art without departing from the spirit and 
scope of the invention as de?ned in and by the following 
claims. 

I claim: 
1. Means for fastening a plate-like article to a carrying 

member by means of a fastener and a bolt comprising 
in combination with the plate-like article and support a 
fastener of deformable material having a sleeve-like body 
with an open end and a ?anged end opposed to said 
article and including a protuberance engaged in the article 
aperture, said bolt having an impaling end presented to 
ward the body protuberance and an enlarged externally 
threaded end extending away from said impaling end, a 
barrel element having boring therein in which to receive 
the fastener, and a plunger element forcibly movable in 
the barrel element to shoot the impaling end of the bolt 
through the sleeve and into the support and the threaded 
end of the bolt into the interior of the sleeve-like body 
of the fastener, one of said elements including boring 
therein dimensioned to receive and exteriorly embrace 
and con?ne said sleeve-like body of the fastener as the 
bolt end is being shot through the sleeve whereby to 
cause the threaded part of the bolt to deform the interior 
of the sleeve-like body during said bolt shooting into in 
ternal threading mating with the external threading of the 
bolt. 

2. Means as de?ned in claim 1 wherein the boring di 
mensioned to receive the sleeve-like body of the fastener 
is provided in an end of the barrel element engaged with 
the plate-like article. 

3. Means as de?ned in claim 1 wherein the boring di 
mensioned to receive the sleeve-like body of the fastener 
is provided in an end portion of the plunger element en 
gageable with the threaded end of the bolt. 

4. Means as de?ned in claim 1 wherein the sleeve-like 
body of the fastener is provided adjacent its open end 
with interiorly projecting protuberances which facilitate 
the deformation of the interior of the sleeve-like body 
into said bolt mating threading. 

5. Means as de?ned in claim 1 wherein the exterior of 
the sleeve-like body of the fastener is non-circular to 
receive a manipulating wrench thereon. 
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6. Means as de?ned in claim 1 wherein the exterior of 

the sleeve-like body of the fastener is provided with a 
groove adjacent the flanged end and in which is remov 
ably receivable a retaining portion of an overcap formed 
for extending over the open end of the sleeve-like body 
and the threaded end of the bolt therein. 

7. A disconnectable connection between a solid sup 
port and an initially unthreaded sheet-like article, com 
prising a bored fastening member composed of deform 
able and reboundable elastic material, a bolt having a 
screw threaded rear end and an impaling front end, said 
screw threaded rear end being of a diameter greater than 
that of said initially unthreaded bore, said bolt having its 
impaling end driven through the bore of said fastening 
member and through said article ?xedly into said sup 
port and its screw threaded rear end thus substantially 
non-rotatably forced into the bore of the fastening mem 
ber and deforming said bore to provide therein an in 
ternal screw-threaded counter-pro?le whereby the fasten 
ing member can be unthreaded as desired to remove the 
fastened article from the support. 

8. The method of fastening an article such as a sheet 
to a solid support, comprising placing a fastening member 
against one face of said article and the opposite face of 
the article against said support, said fastening member 
being provided with a bore and consisting of a material 
subject to elastic deformation, placing a bolt having a 
piercing front end and a screw-threaded rear end c0 
axial with said bore in said fastening member, the outer 
diameter of said threaded rear end being in excess of the 
inner diameter of said bore, and substantially non-rotat 
ably driving said bolt to force its piercing front end 
through said fastening member and said article into said 
support and said threaded rear end into the bore of said 
fastening member to form in said bore an internal screw 
thread counter pro?le mating with the threading of the 
bolt whereby the fastening member can be unthreaded as 
desired to remove the fastened article from the support. 

9. The method of claim 8 wherein the fastener em 
ployed is formed of a polyarnide or similar deformable 
material. 

10. The method according to claim 8, in which the 
fastening member during the penetration of the threaded 
rear end is enclosed and con?ned against outer dimension 
expansion by a surrounding wall in radial juxta-position 
to the thread of said threaded rear-end. 
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