STABILIZED PANEL FASTENER

Related Application
[1] This nonprovisional patent application claims the benefit of U.S. provisional
application no. 61/955,473 entitled "Stabilized Panel Fastener" filed on March 19, 2014, the

contents of which are incorporated herein by reference.

Field of the Invention
[2] The present invention relates to metallic captive panel fasteners. More
specifically, it relates to captive panel fasteners that are utilized in a pick-and-place assembly

process in the electronics industry.

Background of the Invention

[3] In the electronics industry, panel fasteners are often assembled to printed
circuit boards by a robotic pick-and-place machine, which inserts the fastener into a circuit
board receiving hole. This step is most usually done in conjunction with a surface mount
soldering process. Even with the accuracy afforded by these machines, assembly errors can
occur because the components of the panel fastener are only loosely joined.

[4] Panel fasteners typically comprise a retractable and extendable screw that sits
within a ferrule. The screw is held in the retracted position by a light coil spring operatively
positioned around the screw shank between the screw head and the top of the ferrule. In the
prior art, a large sidewall gap exists between the outer surface of the screw and the inner wall
of the ferrule, which accommodates some misalignment between the circuit board and the
structure to which it is affixed. The sidewall gap presents a problem however because it
causes instability in handling the part by the pick-and-place machine. During assembly, the
pick-and-place machine holds the fastener by the head of the screw and rapidly accelerates
the fastener during assembly, which causes relative movement between the screw and the
ferrule. This rapid movement during assembly can cause the ferrule to be misaligned with
the circuit board receiving hole.

[5] The aforementioned assembly problem, along with one proposed solution, is
disclosed in U.S. Patent No. 8,113,755, which discloses the use of a nut or an o-ring attached
to the screw on the underside of the ferrule to hold the screw in a downwardly-compressed
configuration such as shown in Fig. 1. This configuration eliminates movement between the

screw and the ferrule. After the fastener is robotically assembled to the circuit board, the



hold-down nut or o-ring is removed to allow the fastener to return to its normal retracted free
state. This solution, however, has drawbacks including the additional cost of the nut or o-ring
and the need to remove and dispose of those parts after circuit board assembly. Therefore, it
would be desirable to provide a panel fastener and panel fastener assembling process that is
less complicated and less expensive than the prior art, and can be used successfully with

high-speed pick-and-place robotic assembly machines and methods.

Summary of the Invention

[6] The invention utilizes a strategy different from the prior art for achieving the
desired result of fastener component stability. Rather than holding the fastener assembly
compressed with the screw extended, stability is provided to the screw in its retracted free
state. This function is achieved by employing a collar and a flange at the bottom of the screw
shank just above the screw threads. These structures are utilized with a spring that is
preferably stronger than the springs used in prior art panel fasteners. The collar is
dimensioned to substantially close the gap between the screw and the ferrule but located only
in the area of the ferrule captivation ring. It has been found that by adding this collar and
using a stronger spring, sufficient stability is provided to meet the requirements of the high
speed robotic assembly equipment. Because the collar is short and limited to the area around
the captivation ring, misalignment compensation provided by the normally larger gap is still
allowed after a very short extension of the screw. The stronger spring does not adversely
affect the ease of manipulating the screw to any great extent.

[7] More specifically, the invention provides a screw structure for a captive panel
fastener comprising a screw having an enlarged head with means for applying a rotation
thereto. A shank of the screw includes a neck portion of reduced diameter that extends
downward immediately below the head, the neck being the smallest diameter of the screw. A
short collar is located at the bottom of the end of the neck. A flange extends radially
outwardly from the bottom of the collar. A threaded portion of the shank extends downward
from the collar to a distal end of the screw.

[8] In a panel fastener assembly, the screw is captivated to a ferrule and held in a
retracted position by a spring that operates between the screw head and the ferrule. When the

screw is in the retracted position the collar only occupies an axial area of the ferrule adjacent



an internal annular captivation ring of the ferrule. The flange bears directly against the
captivation ring providing a stop to prevent removal of the screw. The spring is preferably a
coil spring that is operative against an outer flange of the ferrule.

[9] Thus, the invention solves the intended objects to provide an inexpensive yet
effective panel fastener, which has sufficient component stability to be successfully used with

high speed assembly equipment.

Brief Description of the Drawings

[10] Fig. 1 is a front elevation of a prior art panel fastener;

[11] Fig. 2 is a front elevation of a panel fastener in accordance with a preferred
embodiment of the invention;

[12] Fig. 3 is a front elevation of the screw of the fastener shown in Fig. 2; and,

[13] Fig. 4 is a cross section of the fastener of Fig. 2.

Description of Preferred Embodiments

[14] A panel fastener in accordance with a preferred embodiment of the invention
is shown in Figs. 2-4 and is designated generally by reference numeral 8. Referring to Fig. 2,
the panel fastener 8 comprises an assembly of several components including a screw 10, a
compression spring 15 and a ferrule 17. The screw 10 sits in the ferrule 17 and is held in a
retracted position by a coil or compression spring 15, which is operatively positioned around
the neck 13 of the shank 12 and ferrule 17.

[15] The screw 10 generally comprises an enlarged head 11 and an elongate shank
12 fixed to and extending transverse to the plane of the head 11. In a preferred embodiment,
the screw head 11 includes a grip 13 such as aplastic, over-molded covering, which assists
manual gripping and turning of the screw 10. The grip 13 preferably has a knurled, serrated
or textured outer annular surface.

[16] Referring to Figure 3, the shank 12 extends from a proximal end fixed to the
enlarged head 11 to a threaded distal end. The shank 12 has generally discrete sections
including a neck 13, a collar 14, and a flange 16 intermediate the head 11 and threads 19.
With respect to the orientation shown in Figs. 2-4, the neck 13, collar 14 and flange 16 are

adjacently arranged below the head 11 but above the threads 19. In a preferred embodiment,



the neck 13, collar 14 and flange 16 are integrally formed but may comprise separate
elements in other embodiments. The threads 19 of the screw 10 extend downward from the
flange 16 to its distal end (opposite the head).

[17] The ferrule 11 has a generally-cylindrical base 20, an axial, internal bore 21,
and a radial-extending shoulder 22 on the outer surface of the base 20. The internal bore 21
has a radially-increasing taper proximate the distal (relative to the screw head 11) end. An
annular captivation ring 18 is fixed to and extends radially inwardly from the inner surface of
the central bore 21 near the proximal (relative to the screw head 11) end. In a preferred
embodiment, the captivation ring 18 is formed by radially crimping the ferrule inwardly at a
predetermined axial location along the base 20. Alternatively, the captivation ring 18 could
comprise a separate component inserted into the internal bore 21.

[18] The compression spring 15 is operatively positioned around the neck 12 and
the ferrule 17. One end of the spring 15 abuts the underside of the screw head 11 while the
other end abuts a proximal (relative to the screw head) surface of the shoulder 22. The
compression spring 15 holds the screw 10 in the retracted position shown in Fig. 2 with the
screw head 11 extended away from the ferrule 17.

[19] The screw 10 sits in and is captured by the ferrule 17. Referring to Fig. 4, a
cross-section of a fully-assembled fastener is shown in its retracted free state. Fig. 4 also
shows the location of the screw collar 14 within the bore 21 of the ferrule 17. The captivation
ring 18 has an inner diameter that is smaller than the outer diameter of the annular flange 16.
As a result, the outer flange 16 of the screw cannot translate within the inner bore past the
captivation ring 18. Since the captivation ring 18 is located on the proximal side (relative to
the screw head) of the outer flange 16, the captivation ring 18 retains the screw 10 within the
ferrule 17 against the force of the spring 15.

[20] The outer diameter of the collar 14 is greater than the neck 13 of the shank 12
but slightly smaller than the inner diameter of the captivation ring 18. Preferably, the collar
14 is dimensioned to provide the smallest possible gap between its outer surface and the
captivation ring 18. The very small clearance between the captivation ring 18 and collar 14
snugly retains the screw and prevents the screw 10 from moving radially within the bore 21.
The axial length of the collar 14 is relatively short compared to the length of the neck 13.

Therefore, the collar 14 is configured in operative engagement with the captivation ring 18



when the screw 10 is retracted. In other words, the collar 14 and captivation ring 18 are only
axially aligned over a short length of the shank 12. In a preferred embodiment, the
compression spring 15 is stiffer than the spring of prior art panel fasteners. When the screw is
extended, the threaded portion of the screw moves into a counterbore 24 in he bottom of the
ferrule that is of larger diameter than themore. This creates an enlarged sidewall gab between
the screw threads and the ferrule sidewal which allows the screw to move farther laterally
when extended. The narrowed neck and counterbore provide compensation for misalignment
between the structures attached by the fastener.

[21] With this combination it has been found that a mechanically stable relationship
between the screw 10 and the ferrule 17 can be achieved that is sufficient to meet the
requirements of high speed pick-and-place assembly machines and assembly methods.
Compared to the prior art, applicant's construction needs no securing o-ring or hold-down
nut; therefore, applicant's construction provides both labor and material cost savings. Thus, it
will be apparent to those of skill in the art that the objects of the invention have been
achieved.

[22] The foregoing should be considered as illustrative of only embodiments of the
invention. Further, since numerous modifications and changes will be readily apparent to
those skilled in the art, it is not desired to limit the invention to the exact construction and
operation shown and described herein. According, all suitable modifications and equivalents
may be resorted to, all falling within the scope of the invention, which should be determined

only by the following claims and their legal equivalents.



Claims

What is claimed is:

1.

A panel fastener, comprising:
a) a screw having an enlarged head with means for applying a rotational
force thereto and a shank extending transverse from said head, said shank
having from top to bottom:
1) a neck with an outer diameter;
i) a collar extending axially from said neck and having a diameter
greater than said neck;
iii) a flange fixed to and extending radially outwardly from a base
portion of said collar, said flange having a diameter greater than the
diameter of the collar; and
iv) a threaded portion extending axially from the flange to a distal
end of the screw wherein said collar and said flange are formed
integrally together with the screw;
b) a ferrule surrounding a portion of the screw and having internal
captivation means for preventing removal of the screw from the ferrule, said
screw being slideable within a bore of the ferrule between retracted and
extended positions, the bore extending below the captivation means;
C) a spring operatively positioned between the screw head and the ferrule
for biasing the screw toward the retracted position; and
d) wherein the screw collar lies axially adjacent the ferrule captivation
means in the radial direction when the screw is in the retracted position but not
when the screw is in the extended position, the screw and ferrule arranged
such that the smallest radial gap between the screw and the ferrule is increased
a predetermined operative amount obtained by selection of the neck and collar
diameters when the screw is in the extended position compared to the retracted
position, such that the screw can move laterally to compensate for radial
misalignment between the ferrule and attachable structures;
e) wherein the ferrule has a counterbore at a bottom of greater diameter
than the bore such that said counterbore provides an increased radial gap
between the collar and the ferrule in the extended position thus allowing the



screw to move farther laterally within the ferrule in the extended position
compared to the retracted position.
2. The panel fastener of claim 1 wherein the spring is a coil spring.
3. The panel fastener of claim 2 wherein the ferrule includes an external flange
around a base of the ferrule.
4. The panel fastener of claim 3 wherein the spring bears directly against said
external flange.
5. The panel fastener of claim 4 wherein the captivation means is an annular ring
within the ferrule providing a region of reduced internal diameter of the ferrule.
6. The panel fastener of claim 5 wherein the screw flange bears directly against
the captivation ring when the screw is in the retracted position.
7. The panel fastener of claim 1 wherein the axial length of the collar is relatively

short compared to the length of the neck.





