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(57) ABSTRACT 

A two piece tack rivet includes a stem and a locking collar. 
The Stem has a head at a first end, a grooved Stem region 
extending from an opposing Second end toward the first end, 
and a cylindrical Section between the head and the grooved 
Stem region. The cylindrical Section includes a plurality of 
Spin prevention embellishments Such as knurls or Spline-like 
Surface textures. The cylin Spin prevention embellishments 
may be adapted to provide positive engagement in a hole in 
a work piece. The locking collar is hollow and adapted to be 
deformably joined to the grooved Stem region. The locking 
collar may include a flange adapted to bear against an 
adjacent Surface of the work piece. 
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TWO PIECE TACK RIVETS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of application 
Ser. No. 09/989,834, filed Nov. 20, 2001, allowed, which 
claims the benefit of U.S. Provisional Patent Application No. 
60/350,167 filed on Oct. 25, 2001. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to the field of tem 
porary fasteners, as are typically used to hold work pieces 
together while permanent fasteners are installed. 

0004 2. Prior Art 
0005 Temporary fasteners are frequently used in manu 
facturing to hold work pieces together while permanent 
fasteners are installed. Such fasteners are installed in a few 
holes in the work pieces to align and pull the parts together 
that are to be joined So that permanent fastenerS may be 
installed in the remaining holes, after which the temporary 
fasteners are removed for installation of permanent fasteners 
in these holes also. 

0006 Ideal temporary fasteners may have various char 
acteristics, depending on their application. In general, as 
previously mentioned, temporary fasteners are intended to 
align and pull the parts together So that permanent fasteners 
may be installed. Consequently, a temporary fastener should 
have the capability of pulling together work pieces that may 
initially have a Substantial separation (commonly referred to 
as “sheet takeup’), so that the installer does not have to 
resort to other means to pull the work pieces together 
Sufficiently to properly install the temporary fastener. 

0007 Also, while the work pieces will not be subjected 
to the same loads they may encounter in use after the 
permanent fasteners are installed, the temporary fasteners 
typically will only be installed in a Small percentage of the 
fastener holes in the work pieces, Such as every tenth hole 
or SO. This, plus a desired large and Strong sheet takeup 
capability, makes temporary fastener Strength an important 
parameter. 

0008. Other important parameters for temporary fasten 
erS include low fastener cost, and ease of installation and 
removal. Simplicity of fastener design and assembly, 
together with a simple installation operation contributes to 
low cost and ease of operation, as does a large and Strong 
sheet takeup capability. Removal of temporary fasteners 
varies with the fastener design, Some fasteners being disas 
sembled for removal and others being drilled out for 
removal. Drilling out of temporary fastenerS is perfectly 
acceptable and may be a favored method of temporary 
fastener removal, provided the fastener is a low cost fastener 
and the drilling operation itself doesn't foster other compli 
cations. 

0009. In some applications, temporary fasteners must be 
installable and removable with access to only one side of the 
work pieces. Fasteners of this type, Such as disclosed in U.S. 
Pat. No. 5,689,873 entitled “Tacking Fastener” and assigned 
to the assignee of the present invention, are referred to as 
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blind temporary fasteners. The present invention is intended 
for use in applications where access to both sides of the work 
pieces is available. 

SUMMARY OF THE INVENTION 

0010) Two piece tack rivets and method of forming holes 
for permanent fasteners are disclosed. The tack rivets have 
a stem with a head on one end and a grooved region adjacent 
the other end, and a locking collar for fitting over the 
grooved region of the Stem for deforming into the grooved 
region of the Stem on applying a Setting force between the 
locking collar and the stem. The Stem is placed through a 
hole in the work pieces, the locking collar is put over the 
Stem portion protruding from the other Side of the work 
pieces, and the Setting force is applied. Once the rivet is Set, 
the rivet may be later drilled out with a drill larger in 
diameter than the head of the stem to form the hole for the 
permanent fastener. Various embodiments are disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 illustrates one embodiment of the stem for 
the tack rivet of one embodiment of the present invention. 
0012 FIG. 2a illustrates one configuration for the 
grooved stem region 24 of the stem embodiment of FIG. 1. 
0013 FIG. 2b illustrates one alternate configuration for 
the grooved stem region 24 of the stem embodiment of FIG. 
1. 

0014 FIG. 3 illustrates one configuration for the grooved 
stem region 27 of the stem embodiment of FIG. 1. 
0015 FIG. 4 illustrates outwardly projecting ridges on 
the taper 28 on the head 22 of the stem embodiment of FIG. 
1 as one exemplary technique to discourage rivet head 
Spinning during drill-out. 
0016 FIG. 5 illustrates one embodiment of the locking 
collar for the two piece tack rivets of the present invention. 
0017 FIG. 6 is a partial cross section of the tacking rivet 
of the present invention passing through complimentary 
holes in work pieces. 
0018 FIG. 7 is a partial cross section of a finally set rivet 
of the present invention before Stem fracture occurs. 
0019 FIG. 8 is a partial cross section of a finally set rivet 
of the present invention after Stem fracture occurs. 
0020 FIG. 9 illustrates the use of a drill larger in 
diameter than the head of the temporary rivet for rivet 
removal. 

0021 FIGS. 10, 11 and 12 illustrate exemplary alternate 
rivet head shapes. 
0022 FIG. 13 shows an exemplary alternate embodiment 
of locking collar that may be used with the present inven 
tion. 

0023 FIG. 14 illustrates the assembly of a tack rivet 
using the locking collar of FIG. 13 before setting the rivet. 
0024 FIG. 15 illustrates the tack rivet of FIG. 14 after 
Setting and before Stem fracture. 
0025 FIG. 16 illustrates the tack rivet of FIG. 14 after 
Setting and after Stem fracture. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

0026. There is disclosed herein two piece tack rivets 
having excellent sheet takeup and higher Strength than other 
tack rivets, and which tack rivets are easily drilled out for 
installation of permanent rivets. 
0027. The two piece tack rivets of the present invention 
comprise a stem and a collar. One embodiment of the Stem 
for the tack rivet of the present invention may be seen in 
FIG. 1. As shown therein, the stem is characterized by a 
cylindrical Section 20, a head 22 and a grooved Stem region 
generally indicated by the numeral 24, terminating at the 
lower end thereof at a tapered Stem tip 26. The grooved Stem 
region 24 is characterized by a first stem region 25 adjacent 
to the cylindrical section 20, illustrated in FIG. 2a, and a 
second stem region 27 illustrated in FIG. 3 between the first 
Stem region and the tapered Stem tip 26. In particular, as 
illustrated in the detail of FIG. 2a, the first stem region is 
preferably characterized by circular grooves having a shape 
for good gripping of a cylindrical collar forced thereinto, and 
resistance to movement of the collar along the Stem in a 
direction toward the stem tip 26. Of course the specific 
configuration of the circular grooves shown in FIG. 2a may 
be varied as desired, with one alternate shape of the grooves 
illustrated in FIG. 2b. These, however, are representative 
only, as other shapes may be used as desired. 
0028. One configuration for the shape of the second stem 
region is illustrated in the detail of FIG.3, which preferably 
has a shape corresponding to that generally used for a blind 
rivet Stem So that the same may be gripped for pulling with 
conventional blind rivet pulling heads. Obviously here too, 
other shapes may be used as desired. In Some embodiments, 
the diameter over the pulling grooves (FIG. 3) on the second 
Stem region 27, and particularly the diameter over the 
grooves in the first Stem region 25, is approximately equal 
or only slightly less than the diameter of the cylindrical 
section 20 adjacent the head of the tack rivet stem. The 
minor diameter on the circular grooves in the first stem 
region 25 (FIG. 2a or FIG.2b, for example) is preferably 
less than minor diameter in the circular grooves in the 
Second stem region 27, the function of which diameter 
difference shall be subsequently described. While the Sur 
faces of the first and Second Stem regions may be other than 
configured as circular grooves, circular grooves are pre 
ferred as being easily and accurately formed by conventional 
rolling processes. 

0029 Now referring to FIG. 5, one embodiment of the 
locking collar for the two piece tack rivets of the present 
invention may be seen. This embodiment for the locking 
collar is a simple, hollow cylindrical member 34 having a 
loose slip fit over the stem 24 and the cylindrical section 20 
of the stem shown in FIG. 1. In one embodiment, both ends 
of the collar 34 have a slight taper, though use of the taper 
is optional. Preferably, though not necessarily, both ends of 
the collar will be of the same configuration, tapered or not, 
to make the collar Symmetrical to avoid the need to properly 
endwise orient the collar on the stem. 

0030 Now referring to FIG. 6, a partial cross section of 
the tacking rivet of the present invention passing through 
complimentary holes in work pieces 36 and 38 may be seen. 
As shown therein, the taper 28 on the head 22 of the stem 
rests against the Surface of one workpiece, while the Second 
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work piece is shown Separated from the first work piece by 
a Substantial spacing to emphasize the sheet takeup capa 
bility of the present invention. Also shown in the Figure is 
the collar 34 of FIG. 5 as slid over the stem 24 and 
positioned against the Second work piece. A pulling head, 
Substantially the same as used to pull blind rivets, on a rivet 
installation tool fitted with a special hollow anvil 40 grips 
the Second or gripping region 27 of the stem, and exerts a 
force between the stem and the anvil. This causes the anvil, 
which has a Smaller inner diameter than the outer diameter 
of the collar 34, to first slide the collar toward the head of 
the Stem to draw the work pieces together with Substantial 
force, and to thereafter slide over the collar to deflect or 
extrude the material thereof inward into the circular grooves 
in the first stem region 25. (The collar outer diameter, the 
anvil inner diameter, or preferably both, may have a chamfer 
or taper on the end thereof to assist in this action.) Ultimately 
when the collar is positively locked into the circular grooves 
in the first region of the Stem, the anvil may contact the 
Second work piece. The pulling force will continue to rise 
until the Second stem region (the pulling portion) fractures. 
Because the minor diameter of the grooves in the first Stem 
region 25 is less than the minor diameter of the grooves in 
the pulling portion of the stem 27, the stem will fracture 
Somewhere in the first stem region 25. Also, because the 
collar as extruded over the grooves in part of the first stem 
region in the Set rivet tend to reinforce that region, the break 
will occursomewhere between the distal end of the set collar 
and the junction between the first Stem region and the Second 
stem region. Preferably the difference in minor diameters is 
in the range of 5% to 15%, and more preferably approxi 
mately 8% to 10%. Once the pulling action is complete, an 
ejection sleeve 41 will move forward to contact the set 
sleeve 34, after which the anvil 40, now fitting tightly over 
the sleeve, will be retracted, followed by the retraction of the 
ejection sleeve itself. 
0031. The finally set rivet before stem fracture is shown 
in FIG. 7, and after stem fracture in FIG. 8. In these Figures, 
the work pieces are shown curved for emphasis of the sheet 
takeup capabilities of the present invention, both in the 
amount of sheet takeup and in the force of the sheet takeup. 
In that regard, in one embodiment, the rivet Stem is /s inches 
in diameter and 2.5 inches long, with the Second Stem region 
27 (the pulling portion) having a minor diameter in the 
grooves of approximately 0.109 inches and extending 78 
inches from the tapered tip-of the stem. (The first stem 
region in that embodiment has a minor diameter of approxi 
mately 0.100 inches.) This provides a grip range for the rivet 
of 3/8 inches to 1.5 inches. While FIGS. 7 and 8 show only 
the cylindrical section 20 of the stem (FIG. 1) in the hole in 
the work pieces in the finished assembly, part of the circular 
grooved region of the first Stem region 25, and a Substantial 
part at that, may also be in the hole in the work pieces by the 
time the rivet is Set, depending on the total thickness of the 
work pieces within the grip range. 
0032. One of the advantages of the present invention over 
certain other tack rivets is their increased Strength for their 
size. While the present invention stems are preferably rolled 
parts of 2017, 2024, 7050 or 7075 aluminum alloy, and the 
collars are preferably 2017, 2117, 2024 or 5056 aluminum 
alloy, the additional Strength comes from the fact that the 
Stems are Solid, whereas certain other tack rivets are blind 
rivets, leaving the Set rivet with only a hollow Shank filling 
the hole in the work pieces. Another advantage of the present 
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invention arises from the tapered distal end on the Stem, 
allowing the installer to more easily insert the rivet into the 
hole in the work pieces, and even to help finally align the 
work pieces through action of the taper being pushed 
through the hole in the first work piece and into the hole in 
the Subsequent work piece or pieces. 

0033. It will be noted from the Figures, such as FIG. 1, 
that the head of the Stem includes a central depression. This 
is a drill centering depression for drilling out the tacking 
fastener, typically after permanent fastenerS have been 
installed in adjacent fastener holes in the work pieces. For 
this purpose, preferably a drill larger in diameter than the 
head of the rivet is used, as illustrated in FIG. 9. If the 
included angle of the taper of the drill is larger than the 
included angle of the taper on the head 22 of the stem (FIG. 
1), the drill will remove all of the head material before 
engaging the first workpiece, avoiding any possibility of the 
drill tip grabbing a remaining head Segment and Spinning the 
Same on the Surface of first work piece. 
0034. In one embodiment, to avoid the possibility of the 
drill grabbing the head and Spinning the entire rivet rather 
than drilling it out, the taper 28 on the head 22 of the stem 
(FIG. 1) has outwardly projecting ridges, as shown in FIG. 
4 (three being shown therein, though any number, including 
a large number resembling a spline-like Surface could be 
used), to better grip the first work piece and prevent Such 
Spinners. Alternatively, or in addition, other spin prevention 
embellishments may be incorporated, Such as knurling of the 
cylindrical section 20 so that it has a tight fit in the holes in 
the work pieces to grip the same to also resist Spinning. 
0035) The tapered stem head shown on FIG. 1 is pre 
ferred because of its ability to be entirely drilled away before 
the drill starts drilling into the work pieces. However the 
present invention may be practiced with other head Shapes. 
The head may be cylindrical such as shown in FIG. 10. The 
head may have other curved shapes. FIG. 11 shows an 
exemplary head that provides a chamfered transition 
between the head and the stem. FIG. 12 shows an exemplary 
head that provides a filleted transition between the head and 
the stem. The head may even be dome headed. Regardless 
of the head shape, the head may include a coaxial drill 
centering depression for drill alignment and drill wander 
minimizing purposes. 

0.036 The work piece facing surface of any stem head 
shape may be ribbed as previous described with respect to 
FIG. 4, or even have a Surface similar to a knurled Surface 
for Spin resistance. As a further alternative, the Stem adjacent 
the head may have, instead or in addition, a few ribs, or even 
a Spline-like Surface texture for positive engagement by way 
of a tight fit into the hole in at least the outer work piece to 
prevent Spinning. Note that on removal of the tack rivet, 
once the head is drilled away and the drill is centered on the 
hole in the outer work piece, Spinning of the remainder of the 
rivet is of no consequence, as it will Simply be pushed out 
of the work pieces as the drill advances through the work 
pieces. 
0037 Similarly, other parts or sections of the invention 
may be reconfigured as desired for the intended purpose. By 
way of a further example, the locking collar may be con 
figured as shown in FIG. 13. In this embodiment, one end 
of the collar may be the same as for the embodiment of FIG. 
5, while the other end is provided with a flange or head-like 
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protrusion. In use, the Stem is put in position through the 
holes in the work pieces, the collar is slid over the stem with 
the flange against the Surface of the adjacent work piece as 
shown in FIG. 14, and the pulling tool or gun then applied 
and the rivet pulled. This way, the anvil on the pulling tool 
continues to force the collar against the work piece (FIG. 
15) until the stem fractures (FIG. 16), whereas the final 
fracturing force for the earlier described embodiment comes 
from the anvil pressing against one of the work pieces. 
Preferably in this latter embodiment, the flange 42 has an 
angled or conical Surface 44, with the anvil on the pulling 
tool being angled in a complimentary manner So that the 
final Stem fracturing force also provides a final Squeeze or 
compression force enhancing the collar locking action 
immediately adjacent the work pieces. While this embodi 
ment makes the collar operation end-to-end orientation 
dependent, the collar is more than Sufficiently unsymmetri 
cal to allow an installer to feel the difference for proper 
installation without diverting his attention to look at the 
collar. 

0038 While preferred embodiments of the present inven 
tion have been disclosed herein, Such disclosure is only for 
purposes of understanding exemplary embodiments and not 
by way of limitation of the invention. It will be obvious to 
those skilled in the art that various changes in form and 
detail may be made in the invention without departing from 
the Spirit and Scope of the invention. 

What is claimed is: 
1. A two piece tack rivet comprising: 
a stem having a head at a first end, a grooved Stem region 

extending from an opposing Second end toward the first 
end, and a cylindrical Section between the head and the 
grooved Stem region, the cylindrical Section including 
a plurality of Spin prevention embellishments, and 

a hollow locking collar adapted to be deformably joined 
to the grooved Stem region. 

2. The two piece tack rivet of claim 1, wherein the 
plurality of Spin prevention embellishments includes a plu 
rality of Spline-like Surface textures. 

3. The two piece tack rivet of claim 1, wherein the 
plurality of Spin prevention embellishments includes a plu 
rality of knurls. 

4. The two piece tack rivet of claim 1, wherein the 
plurality of Spin prevention embellishments are adapted to 
provide positive engagement in a hole in a work piece. 

5. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a work piece facing Surface having a 
plurality of outwardly projecting ridges. 

6. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a work piece facing Surface having a 
plurality of knurls. 

7. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a central drill centering depression. 

8. The two piece tack rivet of claim 1, wherein the 
grooved Stem region is terminated at the Second end by a 
tapered Stem tip. 

9. The two piece tack rivet of claim 1, wherein the stem 
is Solid. 

10. The two piece tack rivet of claim 1, wherein the 
locking collar includes a flange adapted to bear against an 
adjacent Surface of a work piece. 
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11. A two piece tack rivet comprising: 
a stem having a head at a first end, a grooved Stem region 

extending from an opposing Second end toward the first 
end, and a cylindrical Section between the head and the 
grooved Stem region, the cylindrical Section including 
Spin prevention means for preventing Spinning of the 
Stem in an outer work piece; and 

locking means for deformable joining to the grooved Stem 
region. 

12. The two piece tack rivet of claim 1, wherein the spin 
prevention means includes a spline-like Surface texture. 

13. The two piece tack rivet of claim 1, wherein the spin 
prevention means includes a plurality of knurls. 

14. The two piece tack rivet of claim 1, wherein the spin 
prevention means is adapted to provide positive engagement 
in a hole in a work piece. 

15. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a work piece facing Surface having a 
plurality of outwardly projecting ridges. 

16. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a work piece facing Surface having a 
plurality of knurls. 

17. The two piece tack rivet of claim 1, wherein the head 
of the Stem includes a central drill centering depression. 
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18. The two piece tack rivet of claim 1, wherein the 
grooved Stem region is terminated at the Second end by a 
tapered Stem tip. 

19. The two piece tack rivet of claim 1, wherein the stem 
is Solid. 

20. The two piece tack rivet of claim 1, wherein the 
locking means includes a flange adapted to bear against an 
adjacent Surface of a work piece. 

21. A two piece tack rivet comprising: 
a Solid Stem having 

a head at a first end, 
a grooved Stem region extending from an opposing 

Second end toward the first end, and 
a cylindrical Section between the head and the grooved 

Stem region, the cylindrical Section including a plu 
rality of knurls adapted to provide positive engage 
ment in a hole in a work piece; and 

a hollow locking collar adapted to be deformably joined 
to the grooved Stem region, the locking collar including 
a flange adapted to bear against an adjacent Surface of 
the work piece. 


