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ABSTRACT 

A fastener used to secure a surface layer to a base and a 
tWo-stage fastener driver used the drive the fastener into the 
base. The fastener comprising a non-magnetic fastener body 
retaining a ferro-magnetic nail. The fastener driver for 
driving the fastener into the base. The fastener driver having 
a housing for magnetically retaining the fastener. 
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NON-MAGNETIC FASTENER WITH MAGNETIC 
LOCKING NAIL AND TWO-STAGE HAMMER 

APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. provi 
sional application Serial No. 60/323,802 ?led Sep. 19, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to fasteners used to 
secure a surface layer to a base layer. 

[0004] 2. Background of the Invention 

[0005] To secure a surface layer to a sub-surface layer or 
base, a fastener can be driven through the surface layer and 
into the base layer. In some cases the base material may 
comprise a type of material Which has a limited ability to 
generate forces against the penetrating fastener. Conse 
quently, it is dif?cult to suf?ciently secure the fastener Within 
such materials. Accordingly, it is desirable to provide a 
fastener Which can dig into the base for enhancing the 
securement of the fastener in the base. 

[0006] To drive the fastener into the base, a fastener driver 
is required. In the past, the fastener has been driven into the 
base With manual operations of a Worker holding the fas 
tener With one hand and striking the fastener With a hammer 
held in another hand. Such driving operations are dangerous. 
Accordingly, it is desirable to provide a fastener driver 
Which can secure the fastener therein so that the Worker does 
not have to hold the fastener With a hand. 

SUMMARY OF THE INVENTION 

[0007] One aspect of the present invention relates to a 
fastener adapted for attachment to a base. The fastener 
includes a non-magnetic fastener body having a holloW tube 
through Which a ferro-magnetic nail is insertable. The fas 
tener body can be driven into the base and the nail can be 
driven out through a side opening in the tube of the fastener 
body. The fastener includes a portion of the nail extending 
beyond a ?ange of the fastener body for retention of the 
fastener. 

[0008] Another aspect of the present invention includes 
the fastener body having an integral camming surface lead 
ing from the side opening to the holloW tube. The nail 
interferes With the camming surface for interferencly secur 
ing the nail to the fastener body and for causing the nail to 
form a hook con?guration When the nail is driven against the 
camming surface and out the side opening. 

[0009] Yet another aspect of the present invention relates 
to fastener driver for driving the fastener described above 
into the base. The fastener driver includes a drive housing 
having a inlet leading to a cavity through Which the portion 
of the ferro-magnetic nail extending beyond the ?ange of the 
fastener body can be inserted for magnetic retention by a 
magnet located proximate the cavity. In operation, the drive 
housing is propelled toWard the base, Wherein a face on the 
drive housing contacts the ?ange of the fastener body to 
drive the fastener body into the base and, after the fastener 
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body is driven into the base, a driving means drives the nail 
out through a side opening in the fastener body in a hook 
con?guration. 
[0010] In yet another aspect of the present invention, the 
fastener driver includes a Weight connected at one side to a 
driving rod and connected at an opposite side to a driving 
pin. The Weight is suspended Within a Weight cavity of the 
drive housing by a spring surrounding the driving pin. The 
spring provides a biasing force against the Weight. The 
biasing force is overcome by the Weight after the fastener 
body is driven into the base to cause the driving pin to 
contact the nail for driving the nail out through the side 
opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a side elevational vieW of the fastener in 
accordance With an embodiment of the present invention; 

[0012] FIG. 2 is a perspective vieW of the fastener shoWn 
in FIG. 1; 

[0013] FIG. 3 is a fragmentary section of the base sheet 
and fastener With a fastener body buried in a base sheet and 
an exposed ferro-magnetic portion of a nail Within a holloW 
of a tube portion of the fastener body before being driven 
fully doWn into the tube; 

[0014] FIG. 4 is a fragmentary section of the base sheet 
and fastener of FIG. 3 With the nail of the fastener driven 
into the base sheet in a hook con?guration; 

[0015] FIG. 5 is a side elevational vieW of a fastener 
driving device in operating position to drive the nail from the 
exposed nail position of FIG. 3 to the buried nail position of 
FIG. 4; 

[0016] FIG. 6 is a side elevational vieW of the fastener 
driving device in its actuated position that causes a portion 
of the nail to bend out beyond the body into the hook 
con?guration; and 

[0017] FIG. 7 is a side elevational vieW of the holloW of 
the tube portion of the fastener in accordance With an 
alternative embodiment of the present invention, Wherein 
the tube portion includes at least one dimple therein. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0018] The fastener 10 of the present invention is shoWn 
in FIG. 1. The fastener 10 includes a fastener body 12 and 
a locking nail 14. The fastener body 14 is formed as a 
monolithic structure in a casting process. 

[0019] The casting process can be a Zinc die casting 
process or other process, such as, injection molding. The 
injection molding process can use plastics are nylons. Like 
Zinc, plastic, or nylon, preferably, the fastener body 12 
comprises a non-magnetic rust-resistance material. In con 
trast, the nail 14, preferably, comprises a ferro-magnetic 
material. 

[0020] The fastener body 12 includes a tube portion 16 
and an integral ?at plate or ?ange 18. The tube portion 16 
includes a holloW 20 that extends from the ?ange 18, at an 
open bore end 22, to a closed end 24. The holloW 20 
provides a passageWay Within the fastener body 12 through 
Which the nail 14 passes if inserted. When the nail 14 is 
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inserted, a portion of the nail 28 extends beyond the ?ange 
18 and the remaining portion of the nail 14 extends through 
the hollow 20 toWard the closed end 24. 

[0021] The closed end 24 includes a side opening 30. The 
side opening 30 leads into a camming surface 32. The 
camming surface 32 is integrally formed With the fastener 
body 12 and connects the holloW 20 of the tube portion 16 
to the side opening 30. The inserted nail 14 extends from the 
bore end 22, through the holloW 20, and into contact With the 
camming surface 32. As described in more detail beloW, the 
nail 14 is drivable through the holloW 20, against the 
camming surface 32, and out the side opening 30. 

[0022] The fastener 10 comprises the fastener body 12 
interferencly secured to the nail 14. The inference is gener 
ated from the nail 14 contacting the camming surface 32. 
Preferably, the interference is sufficient to retain the Weight 
of the fastener body 12, i.e., the portion 28 of the nail 14 
extending beyond the ?ange 18 can be grasped and the 
fastener body 12 remains interferencly secured to the nail 14 
Without any other support. 

[0023] A perspective vieW the fastener 10, With the fas 
tener body 12 interferencly secured to the nail 14, is shoWn 
in FIG. 2. The ?ange 18 extends outWardly from the tube 
portion 16 in a perpendicular manner. A circular pattern is 
shoWn, but the ?ange 18 could similarly extend in a rect 
angular or other shaped pattern. Likewise, the ?ange could 
extend in a non-perpendicular manner. In addition, the 
?ange 18 may include holes 34. The holes 34 act as a relief 
for material displacement and seepage. 

[0024] As shoWn in FIG. 3, the fastener 10 has penetrated 
through a surface layer 36 and into sub-surface layer or base 
38. This type of action is common in a number of applica 
tions including: base sheet fastening, roof insulation board 
fastening; recovery board fastening; asphalt shingle fasten 
ing; aluminum shingle fastening; slate shingle fastening; and 
tile shingle fastening. 

[0025] The object of the fastener 10 is to restrict the 
surface layer 36 from separating from the base 38. Accord 
ingly, the closed end 24 portion of the fastener body 12 is 
sufficiently pointed for penetrating through the surface layer 
36 and into the base 38. The closed end 24 is formed into a 
Wedge, conical, or chisel point 39. With respect to FIG. 3, 
the fastener body 12 penetrates into the base 38 and retained 
therein by forces of the base 38 pressing against the tube 
portion 16. 

[0026] In some applications the ability of the base 38 to 
exert force on the tube portion 16 is not sufficient. For 
example, if the base 38 Was gypsum, aggregate/lightWeight 
concrete, cementitious Wood ?ber, or lightWeight deck mate 
rial, the base 38 is limited in its ability to supply force 
against the tube portion 16. Consequently, the fastener 10 
may not stay retained Within the base 38 and the surface 
layer 36 may then separate from the base 38. Especially in 
applications Where the surface layer 36 has a tendency to 
push against the ?ange 18 or otherWise try to separate from 
the base sheet 12, the securement of the fastener 10 Within 
the base 38 is all the more critical to the ability of the 
fastener 10 to resist the surface layer 36. 

[0027] As mentioned above and shoWn With detail in FIG. 
4, the fastener 10 provides enhanced securement Within the 
base 38 by driving the nail 14 through the holloW 20, against 
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the camming surface 32, and out the side opening 30. The 
camming surface 32 interferes With the driven nail 14 and 
causes a portion 40 of the nail 14 to bend out beyond the side 
opening 30. The nail 14 bends into a hook con?guration. The 
hook con?guration digs into the base 38 to further secure the 
fastener 10 Within the base 38. 

[0028] The bending action is caused by the camming 
surface 32 having an arcuate con?guration. The arcuate 
camming surface 32 causes the portion 40 of the nail 
extending beyond the side opening 30 to curve or bend along 
a radius 42. The radius 42 is controllable in the casting 
process by changing the con?guration of the camming 
surface 12. For example, other curves or bends are achieved 
by con?guring the camming surface into angular or slanted 
con?gurations instead of the arcuate con?guration shoWn. 

[0029] A fastener driver 50 for driving the fastener 10 
through the surface layer 36 and into the base 38 is shoWn 
in FIG. 5. The fastener 10 is retained Within a drive housing 
52 and driven into the base layer 38 by thrusting or propel 
ling the fastener driver 50 against the surface layer 36. 

[0030] The fastener driver 50 includes a driving means for 
driving the nail 14 through the holloW 20 and out the side 
opening 30. For example, a handle 54 is connected to a 
driving rod 56 and the driving rod 56 is connected to a 
spring-loaded Weight 58. The spring-loaded Weight is con 
nected to driving pin 60 and biased by a spring 62 Within a 
Weight cavity 64 of the drive housing 52. An inner cavity 66 
provides a passageWay betWeen the driving pin 60 and an 
inlet 68 de?ned Within a non-magnetic end cap 69. Amagnet 
70 is located proximate the inner cavity 66. 

[0031] The interference securement of the fastener body 
12 to the nail 14 alloWs the portion 28 of the nail 14 
extending beyond the ?ange 18 to be grasped While the 
fastener body 12 remains interferencly secured to the nail 
14. The magnetic material of the nail 14 is attracted to the 
magnet 70 and the non-magnetic material of the fastener 
body 12 is not. Consequently, the fastener 10 can be mag 
netically retained in the housing 52 by inserting the portion 
28 of the nail 14 through the drive housing inlet 68 and into 
the inner cavity 66 for magnetic attraction by the magnet 70. 

[0032] With the fastener 10 magnetically positioned rela 
tive to the housing 52, an operator can take the handle 54 and 
thrust the fastener driver 50 and the fastener 10 against the 
surface 36. Initially, a face 72 of the non-magnetic end cap 
69 contacts the ?ange 18 to cause the closed end 24 of the 
fastener body 12 to penetrate through the surface 36 and into 
the base 38, as shoWn in FIG. 3. Subsequently, the momen 
tum created from doWnWardly thrusting the fastener driver 
50 causes the Weight 58 to eventually overcome the biasing 
created by the spring 62 and drive the driving pin 60 against 
the nail 14. The driving pin 60 drives the nail 14 out through 
the side opening 30 and into the hooked con?guration, as 
shoWn in FIG. 6. Accordingly, the fastener driver 50 is a 
tWo-stage driving mechanism. In the ?rst stage, the face 72 
drives the closed end 24 of the fastener body 12, and, after 
a time delay caused by the Weight 58 overcoming the biasing 
of the spring 62, in a second stage, the driving pin 60 drives 
the nail 14 out through the side opening 30. 

[0033] The driving device 50 may include a any number of 
other driving means for driving the fastener 10 into the base 
sheet 12 instead of the spring-loaded Weight described 
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above. Such methods may include: a gearing arrangement; 
a manual compression arrangement; a torque driving 
arrangement; a pulley arrangement; or a linkage system. 

[0034] FIG. 7 illustrates another embodiment of the 
present invention Where the holloW 20 of the tube portion 16 
includes at least one dimple 80. The dimple 56 obstructs the 
holloW 20 of the tube portion and provides interference to 
the nail 14. The dimple 80 may also be used in conjunction 
With the camming surface 26 to further effect the hooked 
con?guration radius 52. 

[0035] While embodiments of the invention have been 
illustrated and described, it is not intended that these 
embodiments illustrate and describe all possible forms of the 
invention. Rather, the Words used in the speci?cation are 
Words of description rather than limitation, and it is under 
stood that various changes may be made Without departing 
from the spirit and scope of the invention. 

What is claimed is: 
1. A fastener adapted for attachment to a base and 

comprising: 
a non-magnetic fastener body having a holloW tube With 

an open bore end surrounded by a non-magnetic ?ange 
and a closed end suf?ciently pointed to penetrate the 
base When the fastener is attached to the base and 
Wherein proximate the closed end the fastener body 
includes a side opening in communication With the 
open bore end through the holloW tube; and 

a ferro-magnetic nail extending through the holloW tube 
from the open bore end proximate to the side opening 
and having an exposed magnetic portion projecting 
upWardly beyond the ?ange for retention of the fastener 
by a magnetic portion of a fastener driver. 

2. The fastener of claim 1 Wherein the fastener body 
includes an integral camming surface proximate the closed 
end leading from the side opening to the holloW tube, 
Wherein the nail interferes With the camming surface for 
interferencly securing the nail to the fastener body and for 
causing the nail to form a hook con?guration When the nail 
is driven against the camming surface and out the side 
opening. 

3. The fastener of claim 2 Wherein the integral camming 
surface is arcuate. 
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4. The fastener of claim 3 Wherein the non-magnetic 
material for the fastener body is Zinc, nylon, or plastic. 

5. The fastener of claim 3 Wherein the ?ange includes 
holes. 

6. The fastener of claim 3 Wherein the holloW tube 
includes at least one dimple obstructing the holloW tube for 
interfering With the nail. 

7. A fastener driver for driving a fastener into a base, the 
fastener comprising a non-magnetic fastener body interfer 
encly secured to a ferro-magnetic nail, the fastener body 
includes a body portion having a pointed end portion for 
penetrating the base and a ?ange, the secured nail including 
a portion that extends beyond the ?ange of the fastener body, 
the fastener driver comprising: 

a drive handle connected to a driving rod; 

a drive housing enclosing a portion of the driving rod 
propellable toWard the base by grasping the drive 
handle; 

a face on the drive housing that contacts the ?ange to 
drive the fastener body into the base When the drive 
housing is propelled toWard the base; 

said drive housing enclosing a driving means for driving 
the nail; 

a magnet Within an inlet of the drive housing for tempo 
rarily magnetically securing a the portion of the nail 
extending beyond the ?ange; and 

the driving means driving the nail out through a side 
opening in the pointed end portion of the fastener body 
in a hook con?guration after the fastener body is driven 
into the base. 

8. The fastener driver of claim 7 Wherein the driving 
means includes a Weight connected at one side to the driving 
rod and connected at an opposite side to a driving pin, the 
Weight suspended Within a Weight cavity of the housing by 
a spring surrounding the driving pin, the spring providing a 
biasing force against the Weight, Wherein the biasing force 
is overcome by the Weight after the fastener body is driven 
into the base to cause the driving pin to contact the nail for 
driving the nail out through the side opening in the pointed 
end portion of the fastener body in the hook con?guration. 

* * * * * 


