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ELECTRICAL CONNECTOR I-IOLD-D_OWN _

Field of the Invention _ _

The invention relates to a hold-down for electrical
connectors, and more particularly to a multi sided hold-down
for interconnecting -an electrlcal connector to a printed
circuit board ("PCB") . -

Background of the Invention

Hold-downs are generally used to interconnect

Helectrlcal connectors to other electrical connectors or PCBs.

The type of hold- -down used depends on the type of electrical
connection being formed between the components. For example,
if the electrical connection is a solderless form of

connection, the hold-down used may be a rivet or nut and bolt

combination. These form of hold-downs are necessary when the
interconnection needs to minimize lateral (X & Y plane)
movement relative to the interconnection.

Hold-downs may also need to resist unwanted vertical
(Z plane) movement such as from mating and unmating forces.
Although, rivets and nut and bolt combinations may be adequate,
a hold-down at a lower manufacturing cost which provides
adequate resistance to X, Y and Z plane movemeht is needed.
In addition, a hold-down is needed that does not require any
tools when used to form an interconnection between an .
electrical.conﬁector-and a PCB.
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Summary of the Invention
The object of the invention is to provide a hold-down

which resists movement in the X, Y and Z plane, which has a
lower manufacturing cost than conventional hold-downs, and
which does not require tools for its insertion into an
electrical connector and a PCB when forming an interconnection
of the electrlcal connector and the PCB.

To this end, a hold-down of the present 1nvent10n for
interconnecting a.structure via a circular bore within the
structure includes a body having a base portion, a first side
portion, and a second side portion. The portions forming the
body where the diameter of the smallest circle which
encompasses the body is greater than the diameter of the
circular bore within the structure.

In addition, the body has a gap formed between the
ends of the first side portion and second side portion so that
the diameter of the smallest circle which encompasses the body
may be made smailer than the diameter of the circular bore
within the structure so that the body of the hold-down may'be
inserted into the circular bore within the structure.

As a consequence, the body of the hold-down provides

a plurality of pdints of contact against the side walls of the

circular bore within the structure when the body is inserted in
the bore because the diameter of the smallest circle that
encompasses the body is greater than the diameter of the bore.

This embodiment of the invention may further include
a second body connected to the body of the hold-down for
interconnecting a second structure via a circular bore within
the second structure to the structure interconnected by the

‘body of the hold-down. The second body having a base portion,

a first side portion, and a second side portion forming the
second body where the diameter of the smallest circle which
encompasses the second body is gfeater'than the diameter of the
circular bore within the second structure. '

The second body also having a gap formed between the
ends of the first side portion and second side portion so that
the diameter of the smallest circle which encompasses the
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second body may be made smaller than the diameter of the
circular bore within the second structure so that the second
body of the hold-down may be inserted into the circular bore
within the second structure, ' L
As a consequence, the second body of the hold-down
provides a plurality of points of contact against the side
walls of the circular bore within the second structure when the
second body of the hold-down is inserted in the bore of the
second structure because the diameter of the smallest circle
which encompasses the second body is greater than the diameter
of the bore of the second structure so that the structure and

the second structure are interconnected by the body and the

second body of the hold-down.

According to another embodiment of the invention, a
hold-down of the present  invention for"interconnecting. a
structure via a circular bore within the structure includes a
body having a plurality of‘portions. The portions forming the
body where the diameter of the smallest circle which
encompasses the body is greater than the diameter of the
circular bore within the structure.

'In addition, the body has a gap formed between ends
of portions of the body so that the diameter of the smallest
circle which encompasses the body may be made smaller than the
diameter of the circular bore within the structure so that the
body of the hold-down may be inserted into the circular bore
within the structure.

As a consequence,  the body of the hold-down provides
a plurality of points of contact against the side walls of the
circular bore within the structure when the body is inserted in

‘the bore because the diameter of the smallest circle that

encompasses the body is greater than the diameter of the bore.

This embodiment of the invention may further include
a second body connected to the body of the hold-down for
interconnecting a second structure via a circular bore within
the second structure to the structure interconnected by the
body of the hold-down. The second body having a plurality of
portions forming the second body where the diameter of the
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smallest circle which encompasses the second body is greater
than thé ‘diameter of the circular bore within the second
structure. : o _ :
The second body also having a gap formed between the -
ends of portions of the body so that the diameter of the
smallest circle which encompasses the second body may be made
smaller than the diameter of the circular bore within the
second structure_so that the second body of the hold-down may
be inserted into the circular bore within the second structure,

_ As a consequence, the second body of the hold-down
provides a plurality of points of contact against the side
walls of the circular bore within the second ‘structure when the
second body of the hold-down is inserted in the bore 6f the
second structure because the diameter of the smallest circle
which encompasses the second body is greatér than the diameter
of the bore of the second structure so that the_structure and
the second structure are‘interconnected-by the body and the
second body of the hold-down.

According to another embodiment of the invention, a
hold-down for interconnecting a first sﬁructure to a second
structure via a circular bore within the first structure and a
circular bore within the second-structure includes a first body
having a plurality df portions forming the first body where the
diameter of the smallest circle which encompasses the first
body is greater,than the diameter of the circular bore within
the first structure. '

‘The first body having a gap formed between the ends
of portions of the first body so that the diameter of the
smallest circle which encompasses the first body may be made
smaller than the diameter of the circular bore within the first
;tructure.so that the first body of the hold-down may be
inserted into the circular bore within the first structure.

The embodiment also includes a second body having a
plurality of portions' forming the second body where the
diameter of the smallest circle which encompasses the second
body is greater than the diameter of the circular bore within

the second structure.
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The second body having a gap formed between the ends
of portions of the second body so that the diameter of the
smallest circle which encompasses the second body may be made
smaller than the diameter of the circular bore within the
second structure so that the second body of the hold-down may
be inserted into the circular bore within the second structure
where the diameter of the smallest circle which encompasses the
first body is smaller than the diameter of the smallest circle
which encompasses the second body.

Finally, the embodiment includes a shoulder connecting
the first body to the second body where the shoulder is offset
so that the first body and the second body are allgned along a
common centerline.

Brief Description of the Drawings

The invention will be described below in more detail
with reference to the figires.

" Figure la shows a side view of a first preferred

embodiment of a hold-down according to the invention.

Flgure 1b shows a side view of the hold down shown in
Figure 1a rotated 90 degrees. '

Flgure lc shows a bottom view of the hold-down shown
in Figure 1la.
Figure 1d shows a top view of the hold-down shown in

Figure 2a shows a side view in partial Cross-Section

of the first preferred embodiment of a hold-down

interconnecting two structures according to the invention.
Figure 2b shows a bottom view in partial Cross Section
of the hold-down shown in Figure 2a.
' Figure 2c shows a bottom view in partial Cross-Section’
of the hold-down shown in Figure 2a. '
- Figure 3a shows another side view in partial Cross-
Section of the first preferred embodiment of a hold-down
intercdnnecting two structures according to the invention.
Figure 3b shows a bottom view in partial Cross-Section
of the hold-down shown in Figure 3a. |
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Figure 3c shows a bottom view in partlal Cross-Section
of the hold-down shown in Figure 3a.

Figure 4 shows a top view in partial Cross-Section of
the first preferred embodiment of a hold-down of the present
invention. ' .
Figure 5a shows the first preferred embodiment of a
hold-down of the present invention in a stage of manufacturing.

Figure 5b shows a side view of the hold-down shown in
Fig. 5a. _ _ _
Figure 6a shows two: hold-doWns_-according to the
invention in the process of being inserting into a circuit

‘board via an insertion tool to form an interconnection between

an electrical connector and the printed circuit board.

Figure 6b shows a top view of the hold-downs and
electrlcal connector as shown in Fig. 6a.

Figure 7 shows a hold-down accordlng to the invention
in the process of being 1nsert1ng-1nto ‘a circuit board via an
insertion tool to form an interconnection between an electrical
connector and the printed circuit board and is a side view of
Fig. 6a. . : _

Figure 8a shows a side view of a second preferred
embodiment of a. hold-downnaccording'to-the invention.

Figure 8b shows a side view of the hold-down shown in
Figure 8a rotated 90 degrees _ )

Figure 8c shows a bottom view of the hold-down shown
in Figure 8a. '

Figure 8d shows a top view of the hold down shown in

o Figure 9a shows two side views 'in partial Cross-
Section of the first preferred embodiment of a hold-down

according to the invention additionally having retentive bumps.

Figure 9b shows two side views in partial Cross-

Section of the first preferred embodiment according to the
invention of a hold-down additionally having stamped barbs.

- Figure 9c shows two side views -in partial Cross-

Section of the first preferred embodiment according to the
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- invention of a hold-down additionall? having interlocking

stamped barbs:

: Figure~10a shows a side view in partial Cross-Section
of a third preferred embodiment of a hold-down 1nterconnect1ng
two structures according to the invention.

Figure 10b shows a bottom view in partial Cross-

. Section of the hold-down shown in Figure 10a.

Figure lla shows a side view in partial Cross-Section
of a fourth preferred embodiment of a hold-down 1nterconnect1ng
two structures according to the invention.

Figure 1l1lb shows  a bottom view in partial Cross-
Section of the hold-down shown in Figure 1l1la.

Figure 12 shows a side view in partial Cross-Section

of a fifth preferred embodiment of a right angle hold-down

interconnecting two structures at right angles according to the
invention.

Detailed Description of Preferred Embodiments

Figures la to 1d show a first preferred embodiment of
a hold-down 10 of the present invention for interconnecting two
structures. The hold-down 10 as shown in Figures la to 1d has
two bodies 20 and 30 which are connected by a shoulder 40 which
offsets the two bodies so that they are aligned along a.common
centerline as shown in Figure 1b. If the bodies have the same
diameter, however, the shoulder 40 need not be offset to align
the bodies along a common centerline.

As shown in Figures 1lc and 1d, in the first preferred

- embodiment o©of the invention, the bodies 20 and 30 have a
:eubstantially-triangular shape when viewed from a horizontal
perspective of the hold-down. Each body 20 and 30, includes a

base portionh 26 and 36, a first side wall portion 27 and 37,
and a second side wall portion 28 and 38.

- Referring to the first body 20 in detail, the base
porfiShTéf“tHe“body'ZG connects to the first side wall portion
27 and the second side wall portion 28 at the ends of the base
portion. The first side wall portion 27 is attached to an end
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of the base portion 26 and extends at an acute angle from the
base portion. The first side wall portion 27 extends to a
centerline formed by bisecting the base portion 26 of the body
20. o . . : _
The second. side wall portion 28 extends at an acute
angle from the other end of the base portion 26 of the body 20
towards a centerline formed by bisecting the base portion 26 of
the body 20. The first side wall portion 27 and the second
side wall portion 28 do not meet at the centerline but form a
gap 29. The base portion 26, first side wall portion 27, and
second side wall portion 28 form a substantially triangular
shaped body having a first diameter where the body 20 extends
in a vertical direction. Similarly, the body 30 has a base
portion 36, first side wall portion 37, and second side wall
portion 38 that form a substantially triangular shaped body
having a second diameter where the body 30 also extends in a
vertical direction. .

In the preferred embodiment of the invention, the base
portion 26 and 36 of the each body 20 and 30 of the hold-down
10 also inéludes a barb 24 and 34. The barb extends out
vertically from top portion of each body toward to the bottom
portion of the body. In the preferred embodiment of the
invention, each'bod§ 20 and 30 of the hold-down 10 also has a
beveled edge 22 and 32. The beveled edge 22 and 32 is formed
on the base portion 26 and 36, first side wall portion 27 and
37, and second side wall portion 28 and 38. The interaction of
the various components of the bodies 20 and 30 of the hold-down
10 is explaihed_with reference to Figures 2a to 2c, 3a to 3c,
and 4 below. o

Figures 2a to 2¢c and 3a to 3c; show .the hold-down
shown in Figures la to 1d inserted into two structures 50 and
60 to form an interconnection of the,s;ructures;._As shown in
Figures 2a to 2c and 3a to.3c; the first body 20 is inserted in
a first structure 50 and the second body 30 is inserted in a
second structure 60. In the prefe_rré_d embodiment of the

invention, the first. structure 50 is a printed circuit board,
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PCB and the second structure 60 is an electrical connector
which is to be electrically coupled to the PCB.

The PCB 50 has a circular bore 52 having a first
diameter and the electrical connector 60 also has a circular -
bore 62 having a second diameter where the circular bores are
used to maintain engagement of the PCB 50 to the connector 60
via a hold-down. In the exemplary embodiment of the invention,
the diameter of the circular bore 52 of the PCB 50 is larger
than the circular bore 62 of the connector 60.

In particular, the diameter of bores of electrical
connectors is commonly .100 inches and the diametexr of bores of
PCBs is commonly .120 inches. These sizes were selected in
practice to accommodate prior art hold-downs such as rivets and
nuts and bolts. As a consequence, different, in particular
smaller, bore diameters may be used for the hold-downs of the
present invention. .

As will be discussed further below, the diameters of
the smallest circles that would encompass the bodies 20 and 30
of the hold-down 10 of the present invention are larger than
the éorresponding diameters of the circular bores'that the
bodies are to be inserted into to provide engagement therewith.
In particular, the diameter of the smallest circle that would
encompass the first.body_zo (which is inserted in the circular
bore 52 of the PCB 50) is larger than the diameter of the
circular bore 52 of the PCB 50. As a consequence, the base
portion 26, first side wall portion 27 and the second side wall
portion 28 exert lateral forces against the side walls of the
circular bore 52 of the PCB 50 when the body 20 is inserted in
the bore 52. _ . _

Similarly, the-diameter_of the smallest circle that
@ould encompass the second body 30 which is inserted in the
circular bore 62 of the electrical connector 60 is larger than

_‘the diameter of the circular bore 62 of the connector 60. As

a consequence, the base portion 36, the first side wall portion
37 and the second side wall portion 38 exert lateral forces
against the side walls of the circular bore 62 of the connector
60 when the body 30 is inserted in the bore 62.
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In addition, in the preferred embodiment of the
invention, the diameter of the second body 30 (which is
inserted in the connector 60) is smallér than the diameter of
the first body 20 (which is inserted in the PCB 50) due to the
fact that in the preferred embodiment of the invention, the
diameter of the circular bore 62 of the electrical connector 60
is smaller than the diameter of the circular bore 52 of the PCB
50. As noteéd above, as a consequence of the different sizes of
the bodies in the preferred embodiment of the invention, the:
shoulder 40 offsets the bodies so that the bodies are aligned
along a common centerline. - '

As a'cbnsequence, the'Shoulder 40 extends at angle
between the first and second bodies 20 and 30 as shown in
Figures 1b and 2a due to the fact that the diameter of the
second body 30 is smaller than the diameter of the first body
20 of hold-down 10 , in the preferred embodiment of the
invention. 1In this configuration, the shoulder 40 helps align
the two bodies 20 and 30 of the hold-down 10 in the respective
bores 52 and 62 of the PCB 50 and the connector 60.

‘The offset shoulder 40 of the preferred embodiment of the

invention enables an individual to insert the hold-down of the
present inverntion into an electrical connector and PCB to form
an interconnection therebetween without the need of tools.

In the preferred embodiment of the invention, an

‘individual follows a simple two step process to interconnect an

electrical connector and PCB using a hold-down of the pfesent
invention due to the offset of the shoulder 40. 1In particular,
the individual first inserts the smaller body 30 of the hold-
down 10 into the bore 62 of an electrical connector 60 until
the shoulder 40 engages the edge of the bore 62. Due to the
fact that shoulder 40 is offset, ths shoulder 40 forms a circle
having a diameter greater than the diameter of the bore 62 and
thus the shoulder 40 will engage the edge of the bore 62 of the
connector 60 when inserted. :

To complete the interconnection process, - the
individual then inserts the other body 20 into a corresponding
bore 52 of a PCB 50 to be-inte:donnected with the electrical
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connector GO'EYﬁaligning the body 20 over the bore 52 and
pressing down on the electrical connector 60 towards the PCB
50. Due to the fact that the shoulder 40 is offset, as note

~above, the body 20 will be engage the bore 52 of the PCB 50 and

not travel into any portion of the bore 62 of the electrical
connector 60 as the electrical connector 60 is being pfessed
toward the PCB 50 to interconmnect them via the hold-down of the
present invention. As a consequence, an individual can
interconnect an electrical connector to a PCB with a hold-down
of the present invention without the aid of tools.

In the preférred first embodiment of the invention,
the bodies 20 and 30 of the hold-down 10 also have barbs 24 and

. 34 extending from the base portions 26 and 36. The barb 24

extends horizontally to a distance greater than or equal to the
diameter formed by the smallest circle which encompasses the
body 20. Likewise, the barb 34 also extends horizontally to a
distance greater than or &qual to the diameter formed by the
smallest circle  which encompasses the body 30. As a
consequence, when the body 20 is inserted in the circular bore
52 of PCB 50, the barb 24 provides lateral force agalnst the
side wall of the circular bore 52 of the PCB 50. '

" In particular, due to the fact that the barb extends
out vertically from the top of the body 20, the lateral force
exerted by the barb 24 is increased by any vertical force in a
direction towards the top of the body 20, i.e., away from the

mating connection with the electrical connector 60.

Similarly, when the body 30 is inserted in the
circular bore 62 of the electrical connector 60, the barb 34
provides lateral force against the side wall of the circular
bore 62 of the electrical connector 60. In particular, due to
the fact that the barb extends out vertically from the top of
the body 30, the lateral force exerted by the barb 34 is also
increased by any vertical force in a direction towards the top
of the body 30, i.e., away from the mating connection with the
PCB 50. As a consequence, the barbs 24 and 34 work together to
limit any vertical movement of the electrical connector 60 and
the PCB 50 away from each other.
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. As noted above, in the prefetred embodiment of the
invention, . each body'zo.and-30-of the hold-down 10 has a

- beveled edge 22 and 32 at its top. - The beveled edge 22 and 32

is provided to facilitate the insertion of the body 20 or 30
into a structure by an;individual without the aid of tools. As
also noted above, the bodies are inserted into a circular bore
of a structure having a diameter smaller than the diameter
formed by the body 20 or 30. As a consequence, the body must
be compressed prlor or while being 1nserted into the circular
bore of the structure.

The beveled edge 22 or 32 allows the body to be
inserted partially into the c1rcular-bore of the structure
without compression and then the necessary compres51on forces
are generated by the walls of the circular bore of the
structure when the body 20 or 30 is inserted further into the
circular bore of the structure. As  a _consequence, an
individual inserting the hold-down of the present invention
into an electrical connector or PCB does not need to use a tool
to compress the. hold-down. _ .

_ . As also noted above, the first side wall portion 27
and 37 and second side wall portion 28 and 38 of a body 20 and
30 form a gap 29 and 39. The gap 29 and 39 enables the body to
be compressed to a body having smaller diameter (the diameter
formed by the snallest circle when encompasses the compressed
body)  during the insertion process into a circular bore of a
structure -having a diameter smaller than the uncompressed
diameter formed by the smallest circle wh;ch_encompasses a body
20 and 30. '

The gap 29 and 39 also permits the exact diameter of

the circular bore of the structure to be variable, i.e., not

snbject to strict tolerance, since, depending on the size of
the gap 29 and 39, the diameter formedibyfthe body 20 and 30
may be compressed to a range of sizes. As a consequence, the
manufacturing costs of a electrical connectcr or PCB may be

reduced since the precision required to generate the bores used

to interconnect the devices need not be as great using a hold-
down of the present invention. '
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Figure 4 shows lines of contact made between the body
20 when inserted into the circular bore 52 of the PCB 50, for
example. As noted above, the diameter of the circular bore 52
of the PCB 50 is smaller than the uncompressed diameter formed

- by the smallest circle which encompasses the body 20 of the

hold-down 10. As a consequence, portions of the body 20 exert
a force against the side walls of the circular bore 52 of the

PCB 50.

In particular, the end of the base portion 26 which
is connected to the first side wall portion 27, forms a line of
contact 72 with the side wall of the circular bore 52. As

- shown by the planar diagram, this line of contact exerts forces
~in the X-Y plane. The other end of the base portion 26 which

is'connected with the second side wall portion 28, also forms
a line of contact 74 with the side wall of the circular bore
52. This line of contact also exerts forces in the X-Y plane.

The ends of the first side wall portion 27 and second
side wall portion 28 also form lines of contact 76 and 78.
These lines of contact 76 and 78 also exert forces in the X-Y

plane. Similarly, the body 30 of the hold-down 10 exerts

forces against the side walls of the circular bore 62 of the
electrical connector 60 when inserted. As a consequence, the
bodies 20 and 30 of the present invention are effective at

_ limiting lateral movement of the PCB 50 relative to the

interconnection of an electrical connector 60 to a PCB 50. The
limitation of lateral movement is critical for certain forms of
electrical connections ' including solderless electrical
connections. . S

Figures 5a and S5b show a preferred method of

manufacturing the first preferred embodiment of the hold-down

io as shown in Figures 1-4. 1In particular, as shown in Figure
5a, the hold-down 10 is first stamped from metal, such as sheet
metal, phosphor bronze, brass, stainless steel, or brilliant

copper, into a flat piece of metal as shown in Figure 5a. The

metal is flat except for the protrusion of the barbs as shown
in Figure 5b. '
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To complete the manufacture of the hold-down 10 of the
present inventibn, the bodies 20 and 30 of the hold-down are
bent at the ends of the base portions 26 and 36 of the bodies
20 and 30 so that the first side wall portions 27 and 37 and
the second side wall portions 28 and 38 extend at an acute

‘angle relative to the base portion 26 and 36 towards a

centerline formed by bisecting the base portion 26 and 36 and
form a gap 29 and 39. Finally, the bodies are aligned aiong a
common centerline (such as shown in Figure 1b) by offsetting
the shoulder 40. D | |

Thus, the hold-down 10 of the present invention may
be_easily'forméd by stamping out the pattern shown in Figures
5a and 5b and by folding side wall portions of the bodies 20
and 30 of the hold-down about the base portions 26 and 36 of
the bodies 20 and 30 and aligning the bodies along a common
centerline by offsetting the shoulder 40.

As noted above, ah individual may insert the hold-down
of the present invention into an electrical connector and a PCB
with the aid of tools. In some particular applications, the
alignment of the electrical connector to the PCB is critical,
i.e., there is 1little tolerance. For example, if the

~ electrical connector has a high density of pins,'it may be

necessary to use an alignment tool to aid in the
interconnection of the electrical connector to the PCB to avoid

possibly bending the pins or'damaging the PCB.

Figures 6a, 6b, and 7 show a method of inserting the
body 20 of the hold-down 10 into the circular bore 52 of a PCB
50 using an alignment tool 80 for special applications. As
shown in these Figures, the alignment tool 80 is a spring
loaded insertion tool 80 which is used to guide the insertion
of the body 20 of the hold-down 10 into the circular bore 52 of
the PCB 50 after the body 30 of the hold- -down 10 has already
been inserted into the electrical connector 60. '

In.particular, the insertion tool 80 is first inserted
into the bore 52 so that the insertion pin 82 extends through
the circular bore 52. The body 20 of the hold-down 10 is
placed over the insertion pin 82 where the pin 82 fits within
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the gap forme&”By the base portion 2§; the first side wall
portion 27, and the second side wall portion 28. |

Downwatd pressure towards the PCB 50 is then applied
*agéinst the electrical connector 60. When the pressure
applied, the insertion pin 82 then guides the first body 20 of
the hold-down 10 into the circular bore 52 of the PCB 50. As
a consequence, the pins of the electrical connector 60 will be
precisely aligned during the insertion process into the PCB 50
thus avoiding the possibility of bending pins or damaging the
PCB 50. - | |

Figure 6b is a top view of the process which shows the
insertion pin 82 in the gap formed by the base portion 26, the
first side wall portion 27, and the second side wall portion
- 28. Figure 7 is a side view of the insertion process shown in
Figure 6a. - ' '

' Figures Fig. 8a to 84 show a second preferred
"embodiment of the invention. In this embodiment of the
invention, the hold-down 110 has harbs 124 and 134 extending
from the base portions 26 and 36 that are triangular in shape. .
Similar to the barbs shown in Figures la to 1d, barbs 124 and
134 extend horizontally to a distance greater than or equal to
the diameter formed by the smallest circle which encompasses
the bodies of the hold-down 110. Additional modifications that
‘may be to hold-down of the present invention to increase the
lateral and vertical stability of the hold-down are shown in
Figures 9a to 9c. ' o

In particular, as shown in Figure 9a, one or more
retentive bumps 224 may be added to one or more sides 27, 28,
37, and 38 of the hold-down 220. These bumps 224 increase the
number of the points of contact between the hold-down of the
éresent invention and the electrical connector 60 and the PCB
-50. In addition, as shown in Figures 9b and 9¢, respeétively,
stamped barbs 248 or interlocking barbs 268 may be formed on
the.edges of the sides 27, 28, 37, and 38 where the gap 29 or
39 is formed in the bodies 20 or 30 of a hold-down 240 or 260.
These barbs 248 or 268 increase the number of the points of
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- contact between'the hold-down of the present invention and the

electrical connector 60 and the PCB 50.

Although, in the first preferred embodlment of the
invention, the hold-down forms a substantially triangular shape
when viewed from a horizontal perspective, hold-downs of other
preferred embodiments_of the invention_may form other shapes
when viewed from a horizontal perspective as shown in Figures
10a, 10b, 1la, and 11b. In particular, in Figures 10a and 10b,
a third preferred embodiment of a hold-down 410 is shown which
is rectangular in shape when viewed from a horizontal
perspectlve. - _

As shown in Figure 10b, in the third preferred
embodiment of the invention, the bodies have a substantially
rectangular shape when viewed from a horizontal perspective of
the hold-down. Each body includes a base portion 426, a first
multiple side wall'portion 427 and a second multiple side wall
portion 438. The base portion 426 connects to the first
multiple side wall portion 427 and the second multiple side
wall portion 428 at the ends of the base portion.

_ The multiple side wall portions 427 and 428 are
attached to the ends of the base portion 426 and form an L-

' shape from the base portion. The multiple side wall portions

427 and 428 extend quard a centerline formed by bisecting the
base portion 426. Similar to the first preferred embodiment of
the invention, the first multiple side wall portion 427 and
second multiple side wall portion 428 form a gap 429,

The gap 429 enables the body to be compressed to a
body having a smaller_dlameter.(the diameter formed by the
smallest circle when encompasses the compressed body) during
the insertion proces;s into a circular bore of a structure
ﬁaving a diameter smaller than the uncompressed diameter formed
by the smallest circle which encompasses a body of‘the hold-
down 410. S . L _
The gap 429 also permits the exact diameter of the
circular bore of the structure to be variable, i.e., not
subject to strict tolerance, since, depending on the size of
the gap 429, the diameter formed by the body may be compressed
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to a range of:éizes:: Another preféi%éd of the invention is
shown in Figures 1lla and 1lb. o '

Figurés 1lla and 11b show a fourth preferred embodiment
of a hold-down 410 which is V shaped -when viewed from a
horizontal perspective. As shown in Figure 11b, in the third
preferred embodiment of the invention, the bodies have a
substantially V shape when viewed from a horizontal perspective
of the hold-down. As for the other preferred embodiments of
the invention, each body includes a base portion 526, a first
side wall portion 527 and a second side wall portion.538. The
base portion 526 connects to the first side wall portion 527

- and' the second side wall portion 528 at the ends of the base

portion, thus the base portion 526 may only be the intersection
of the side wall portions 527 and 528 so that, in effect, the
bodies of the hold-down 510 are formed from only two sides.
The side wall portions 527 and 528 are attached to the
ends of the base portion 526 and at an obtuse angle from the
base portion. The side wall portions 527 and 528 extend away
from a centerline formed by bisecting the base portion 526.
Similar to the other preferred embodiments of the invention,

‘the first side wall portion 527 and second side wall portion

528 form a gap 529.
 The gap 529 also enables the body to be compressed to
a body having smaller diameter (the diameter formed by the
smallest circle when encompasses the compressed body) during
the insertion process into a circular bore of a structure
having a diameter smaller ;hén the uncompressed diameter formed
by the smallest circle which encompasses a body of the hold-
down 510.
. The gap 529 also permits the exact diameter of the
circular bore of the structure *o be variable, i.e., not
subject to strict tolerance, since, depending on the size of
the gap 529, the diameter formed by the body may be compressed
to a range of sizes.
Although not shown in Figures 10a, 10b, 1la and 11b,
these embodiments of the invention may also have barbs as
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illustrated in'Figures la to 1d or 8a tq-Sd or retentive bumps
or stamped barbs as shown in Figures 9a to 9c.

‘It will be evident that other embodiments of the hold-
down are possib;e without depérting from the scope of the
invention. For example, a hold-down capable of interconnecting
a right angle electrical connecﬁor to a PCB may be formed by
extending the length of the shoulder 340 of the hold-down 310
of the present invention and bending the shoulder to form a

'rlght angle as shown in Figure 12. The bodies 330 and 320 of

the hold-down 310 as shown in Figure 12 extend at rights angles
from the shoulder portion 340. In addition, the hold-down may
have a conventional hold-down such as a rivet or bolt attached
to a body 20 or 30 of the present invention. In addition, an

. . electrical connector may have a body 20 or 30 extending from a

15

‘portion to engage another connectbr or printed circuit board

and thus have a single body hold-down.

L}
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1. A héld-down for interconnecting a structure via
a circular bore within ‘the structure, said hold-down -
comprising: '
5 " a body having a base portion, a first side portion,

and a second side portion forming the body where the diameter
of the smallest circle which encompasses the body is greater
than the diameter of the circular bore within the structure and
the body having a gap formed between the ends of the first side

10 portion and second side portion so that the diameter of the
smallest circle which encompasses the body may be made smaller
‘than the diameter of the circular bore within the structure so
that the body of the hold-down wmay be inserted into the
circular bore within the structure,

15 - thereby, the body of the hold-down provides a
plurality of points of dontact against side walls of the
circular bore within the structure when the body of the hold-
down is inserted in the bore because the diameter of the
smallest circle that encompésses the body of the hold-down is

20 greater than the diameter of the bore.

2. The hold-down according to claim 1, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

‘3. The hold-down according to claim 1, wherein the

- base portion has a barb extending vertically from the end to be

inserted in the circular bore of the structure and projecting

outwardly from the body as it extends Vertically.so that the

-~ 5 barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

4, The hold-down according to claim 2, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the
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barb prevents vertlcal movement of the hold down once inserted
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into the circular bore of the structure:

5. The hold-down accordlng to claim 4, wherein the
structure is an electrical connector.

6. The hold-down accordlng to claim 4, wherein the
structure is a circuit board ;

7. - .The hold-down according to claim 1, wherein the
hold-down has a second body connected toithe body of the hold-
down for interconnecting a second structdre via a circular bore
within the second structure to the structure interconnected by
the body of the hold-down, .

the second body having a basefportion, a first side

. portion, and a second side portion forming the second body

where the diameter of the shallest circle:which encompasses the
second body is greater than the diameter of the circular bore
within the second structure and the second body having a gap
formed between the ends of the first side portion and second
side portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
circular bore within the second structure,

thereby, the second body of the hold-down provides a

- plurality of points of contact against side walls of the

circular bore within the second structure when the second body
of the hold-down is inserted in the bore of the second
structure because the diameter of the smallest circle whlch

encompasses the second body is greater than the diameter of the

bore of the second structure so  that the structure and the
second structure are interconnected by the body and the second
body of the hold-down.
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8. The hold down according [ 1) claim 7, wherein the
body has a beveled edge for easing the insertion of the body of
-the hold-down into the circular bore of the structure.

9. The hold-down according to claim 8, wherein the
second body has a beveled edge for easing the insertion of the
second body of the hold-down into the circular bore of the
second structure. B

10. The hold-down according to claim 7, wherein the
base portion of the body has a barb extending vertically from
the end to be inserted in the circular bore of the structure
and projecting outwardly ffom the body as it extends vertically

5 so that the barb prevents vertical movement of the body of the
hold-down once inserted into the circular bore of the
structure. '

11. The hold-down according to claim 10, wherein the
base portion of the second body has a barb extending vertically
from the end to be inserted in the circular bore of the second
structure and projecting outwardly from the second body as it

5 extends vertically so that the barb prevents vertical movement
of the second body 6f the hold-down once inserted into the
‘circular bore of the second structure.

12. 'The hold-down according to claim 11, wherein a
portion of the body has a retentive bump extending from the
portion so that the~bump prevents vertical movement of the body
of the hold-down once inserted into the circular bore of the

5 structure.

13. The hold-down according to claim 12, wherein a
portion of the second body has a retentive bump extending from
the portion so that the bump prevents vertical movement of the
second body of the hold-down once inserted into the circular

S bore of the second structure. |
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14. The hold-down accordlng to claim
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, wherein the
first. and second side portions of the body have stamped barbs
extending from the portions so that thexbarbs prevent vertical
and lateral movement of the body of thafhold-down once inserted

5 into the circular bore of the structure.

15. The hold-down according to claim 14, wherein the
first and the second side portions oﬁithe second body have
stamped barbs extending from the portions so that the barbs
prevent vertical and lateral movement'of_the second body of the

5 hold-down once -inserted into the circular bore of the second

structure.

16. The hold-down according_to_claim 13, wherein the
structure is an electrical connector and the second structure

is a circuit board.

17. The hold-down according:to claim 4, wherein the
diameter of the smallest circle which encompasses the body is
smaller than the diameter of the :smallest circle which
encompasses the second body.

18. The hold-down according to_olaim 17, wherein the
body is connected to the second body by a shoulder which is
offset so that the body and second body are aligned along a

common centerline.

19. The hold-down according to claim 1, wherein the
body is substantially triangular in shape when viewed from a
horizontal perspective.

20. The hold-down according to claim 1, wherein the
body is substantlally rectangular in shape when viewed from a

horizontal perspectlve
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21. ' The hold-down according to claim 1, wherein the
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body is substantially V-shaped when viewed from a horizontal

perspective.

22. A hold-down for interconnecting a structure via-
a circular bore - within the structure, said hold-down
comprising:

a body having a plurality of portions forming the body
where the diameter of the smallest circle which encompasses the
body is greater than the diameter of the circular bore within
the structure and the body having a gap formed between the ends

of portions of the body so that the diameter of the smallest
-circle which encompasses the body may be made smaller than the

diameter of the circular bore within the structure so that the
body of the hold-down may be inserted into the circular bore
within the structure,

thereby, the body of the hold-down prov1des a
plurality of points of contact against side walls of the
circular bore within the structure when the body of the hold-
down is inserted in the bore because the diameter of the
smallest circle that encompasses the body of the hold-down is
greater than the diameter of the kore.

23. The hold-down according to claim 22, wherein the

- body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

24. The hold-down according to claim 22, wherein a
portion'has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
ohtwardly from the body as it extends vertically so that the
barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

25. The hold-down according to claim 23, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
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_outwardly from the body as:it.éxtends:vertically so that the
barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

_ 26. The hold-down according to claim 25, wherein the
structure is an electrical connector.

27. The hold-down according to claim 25, wherein the
structure is a circuit board.

. 28.. The hold-down according to claim 22, wherein the
hold-down has a second body connected to the body of the hold-
down for interconnecting a second structure via a circular bore
within the second structure to the structure interconnected by

5 the body of the hold-down,
the second body having a plurality of portions forming
the second body where the diameter of the smallest circle which
encompasses the sécond body is greater than the diameter of the
circular bore within the second structure and the second body
10 having a gap formed between the ends of portions of the second
‘body. so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
15 circular bore within the second structure,
thereby, the second body of the hold-down provides a
plurality of points of contact against side walls of the
circular bore within the second structure when the second body
of the hold-down is inserted in the bore of the second
20 structure because the diameter of the smallest circle which
éncompasses the second structure of the'hpld—down is greater
than the diameter of the bore of the-secohd structure so that
the structure and the second structure are 1nterconnected by
the body and the second body of the hold-down. '
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29. The hold-down according to claim 28, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

- 25 -

30. The hold-down according to claim 29, wherein the
sécond body has a beveled edge for easing the insertion of the
second body of the hold-down into the circular bore of the
second structure.

31. The hold-down according to claim 28, wherein a -
portion of the body has a barb extending vertically from the
"end to be inserted in the circular bore of the structure and
projecting outwardly from the body as it extends vertically so

5 that the barb prevents vertical movement of the body of the
hold-down once inserted into the circular bore of the
structure.

_ 32. The hold-down according to claim 31, wherein a
-portion of the second body has a barb extending vertically from
the end to be inserted in the circular bore of the second
structure and projecting outwardly from the second body as it

5 extends vertically so that the barb prevents vertical movement
of the second body.of.the hold-down once inserted into the
circular bore of the second structure. '

33. The hold-down according to claim 32, wherein a
portion of the body has a retentive bump extending from the
portibn so that the bump prevents vertical movement of the body
of the hold-down once inserted into the circular bore of the

5 structure.

34. The hold-down according to claim 33, wherein a
portion of the second body has a retentive bump extending from
the portion so that the bump prevents vertical movement of the

- second body of the hold-down once inserted into the circular
5 bore of the second structure.

I
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35.. The hold-down accordingito claim 32, wherein
portions of the body ~which form-théﬁé?p have stamped barbs
extending from the portions so that thé barbs prevent vertical
and lateral movement of the body of the hold-down once inserted
into the circular bore of the structure.

36. The hold-down according to claim 35, wherein
portions of the second body which form the gap have stamped
barbs extending from the portions sogthat the barbs prevent
vertical and lateral movement of the second body of the hold-
down once inserted into the circular bore of the second

. structure.

37. The hold-down according to claim 32, wherein the

structure is an electr1cal connector and the second structure

is a circuit board.

38. The hold-down according'to claim 25, wherein the
diameter of the smallest circle which encompasses the body is
smaller than the diameter of the smallest circle which
encompasses the second body.

'39. The hold-down according to claim 38, wherein the
body is connected to the second body by a shoulder which is
offset so that the body and second bddy are aligned along a
common centerline. e

40. The hold-down according to claim 22, wherein the
body is substantially triangular in shape when viewed from a
horizontal perspective.

- 41. The hold-down according to claim 22, wherein the
body is substantially rectangular in shape when viewed from a
horizontal perspective. '
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42. The hold-down according té claim 22, wherein the
body is substantially V-shaped when viewed from a horlzontal
perspective.

43." A hold-down for interconnecting a first structure
to a second structure via a circular bore within the first
structure and a circular bore within the second structure said

‘hold- down comprising:

‘a first body having a plurality of portions forming
the first body where the diameter of the smallest circle which
encompasses the first body is greater than the diameter of the
circular bore within the first structure and the first body
having a gap formed between the ends of portions of the first
body so that the diameter of the smallest circle which
encompasses the first body may be made smaller than the
diameter of the circular bore within the first structure so
that the flrst body of the‘hold-down may be inserted 1nto the
circular bore within the first structure;

a second body having a plurality of portions forming
the second body‘where the diameter of the smallest circle which

encompasses the second body is greater than the diameter of the

circular bore within the second structure and the second body
having a gap formed between the ends of portions of the second
body so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so

that the second body of the hold-down may be inserted into the

circular bore within the second structure where the diameter of
the smallest circle which encompasses the first body is smaller

"than the diameter of the smallest circle which encompasses the

second ‘body; and

~ a shoulder connecting the first body to the second
body where the shoulder is offset so that the first body and
the second body are alignéd along a common centerline.

—_—
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44. The hold-down according to claim 43, wherein the
first structure is an electrical connector and the second
structure is a circuit board..

45, The hold down according to claim 44, wherein the
flrst body has a beveled edge for -easing the insertion of the
first body of the hold-down 1nto the circular bore of the first
structure and the second body has a-beveled edge'fof easing the

5 insertion of the second body of the hold- down into the circular
‘bore of the second structure.

S 46. The hold-down according to claim 45, wherein a
portion of the first body has a barb extending vertically from
the end to be inserted in the circular bore of the first
structure and.projecting outwardly from the body as it extends

5 vertically so that the barb prevents vertical movement of the
- first body of the hold-down once inserted into the circular
bore of the first structure and a portion of the second body
has a barb extending verticaily from the end to be inserted in
the circular- bore of the second structure and projecting

10 outwardly from the second body as it extends vertically so that
the barb prevents vertical movement of the second body of the
hold-down once inserted into the circular bore of the second

structure.

_ 47. The hold-down according to claim 46, wherein the
body and the second body are substantially trlangular in shape
when viewed from a horizontal perspective.

48. The hold-down according to claim 47, wherein the
body and the second body are substantially rectangular in shape
when viewed from a horizontal perspective.

_ 49. The hold-down according to claim 48, wherein the
body and the second body are substantially V- shaped when viewed
- from a horizontal perspective.
?__________________ _
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' AMENDED CLAIMS
[rece1ved by the Internatlonal Bureau on 8 November 1995 (08 1. 95)

~—

original claims 1, 7, 17-22, 28 and 38-43 amerded
remalmng clalms unchanged (10° pages)]u THIS SHEET HAS BEEN
- REPLACED

1. A hold-down for interconnecting a structure via
a circular bore within the structure, said hold-down
comprising: '

5 a body having a base portion, a first side portion, -
and a second side portion forming the body wherein the body is
substantially triangular in shape when viewed from a horizontal
perspective, the diameter of the smallest circle which
encompasses the body when viewed from a horizontal perspective

10 is greater than the diameter of the circular bore within the
structure and the bddy'having a gap formed between the ends of
the first side portion and second side portion so that the
diameter of the smallest circle which encompasses the body may
be made smaller than the diameter of the circular bore within

' 15 the structure so that the body of the hold-down may be inserted
into the circular bore within the structure, and the body of
the hold-down provides a plurality of poiﬁts of contact against
side walls of the circular bore within the structure when the
body of the hold-down is inserted in the bore because the

20 diameter of the smallest circle that encompasses the body of
the hold-down is greaéer than the diameter of the bore prior to
insertion into the bore.

2. The hold-down according to claim 1, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

3. The hold-down according to claim 1, wherein the
base portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the

5 barb'prevents vertical movement of the hold-down once inserted
into the circular bore of the structure.

4. The hold-down according to claim 2, wherein the

base portion has a barb extending vertically from the end to be
-
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inserted in the circular bore of the étructure and projecting
outwardly from the body as it extends vertically so that the
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"barb prevents vértical movement of thé& hold-down once inserted

into the circular bore of the structure.

5. The hold-down accordlng to claim 4, whereln the
structure is an electrical connector.

6. The hold-down acc6rding to claim 4, wherein the
structure is a circuit board. '

7. The hold-down according to claim 1, wherein the

‘hold- down has a second body connected to the body of the hold-
‘down for interconnecting a second structure via a c1rcular bore

within the second structure to the structure interconnected by
the body of the hold-down, ' _

the second body having a base portion, a first side
porﬁion, and a second side portion forming the second body
wherein the diameter of the smallest circle which encompasses
the second body when viewed from a horizontal perspective is
greater than the diameter of the circular bore within the
second structure and the second body having a gap formed
between the ends of the first side portion and second side
portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
that the second body of the hold-down may be inserted into the
circular bore within the second structure and the second body
of the hold-down provides a plurality dfgpoints of contact
against side walls of the circular bore within the second
structure when the seébnd-body of the hold-down is inserted in
the bore of the second structure because the diameter of the
smallest circle which encompasses the second body is greater
than the diameter of the bore of the second structure prior to
insertion into the bore of the second structure so that the
structure and the second structure are interconnected by the
body and the second body of the hold-down.

_
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14. The hold-down according to cléim 11, wherein the
first and second side pbrtions of the body have stamped barbs
extending from the portions so that the barbs prevent vertical

- and lateral movement of the body. of the hold-down once inserted
S into the C1rcular bore of the structure

15. The hold-down accordingité claim 14, wherein the
first and the second side pcrtiQns dfﬁthe_second body have
stamped barbs extending from the portions so that the barbs
prevent vertical and lateral movement of:the second body of the

5 hold-down once inserted into the circuiar bore of the second

structure.

16. The hold-down according to claim 13, wherein the
structure is an electrical connector and the second structure
is a circuit board.

17. The hold down according to clalm 7, wherein the
dlameter of the smallest circle which encompasses the body is
smaller than the diameter of ‘the smallest circle which
~encompasses the second body.

-5 18.. The hbldfdown éccording to claim 17, wherein the

body is connected to the second body by a shoulder which is

- offset relative to the longitudinal axis of the body and the

longitudinal axis of the second axis so that the body and
second body are aligned along a_éommon centerline.

10 : 19. The hold-down according to claim 7, wherein the
gécond body is substantially triangular in shape when viewed
from a horizontal perspective.

.26. - The holdfdbwn according to claim 7, wherein the
. second body is substantially rectangular in shape when Viewed
15 from a horizontal perspective.

Thls Sheet Has Been R

T

AMENDED SHEET (ARTICLE 19)




111/ BR—
' » Cc L M 0§ *

THIS SHEET HAS BEEN
_33- REPLACED

21. The hold-down according to claim 7, wherein the
second body is substantially V-shaped when viewed from a
horizontal perspective.

22. A hold-down for interconnecting a structure via
a circular bore within the structure, said hold-down
comprising:

a.body'hav1ng'a'plurallty of portions forming the body
whereln the body is substantlally trlangular in shape when

. viewed from a horizontal perspective, the diameter of the

"10

smallest circle which encompasses the body when viewed from a
horizontal perspective is greater than the diameter of the
circular bore within the structure and the body having a gap
formed between the ends of portions of the body so that the

- diameter of the smallest circle which encompasses the body may

15

20

be made smaller than the diameter of the circular bore within
the structure so that the body of the hold-down may be inserted
into the circular bore within the structure and the body of the
hold-down provides a plurality of points of contact against .
side walls of the circular bore within the structure when the
body of the hold-down is inserted in the bore because the
diameter of the smallest circle that encompasses the body of
the hold-down is greater than the diameter of the bore prior to
insertion into the bore.

23. . The hold-down according to claim. 22, wherein the
body has a beveled edge for easing the insertion of the body of
the hold-down into the circular bore of the structure.

. 24. The hold-down according to claim 22, wherein a
portion has a barb extending vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the
barb prevents vertical movement of the hqla-down once inserted

into the circular bore of the' structure.

il
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25. The hold-down according to claim 23, wherein the
base-pottion has a barb extendihg vertically from the end to be
inserted in the circular bore of the structure and projecting
outwardly from the body as it extends vertically so that the

5 barb prevents vertical movement of the hold-down once inserted
into the circular bore of the structure. '

26. The hold-down according to claim 25, wherein the
structure is an electrical connector.

27. The hold-down according to claim 25, wherein the
structure is a circuit board.

28. The hold-down according to claim 22, wherein the
hold-down has a second body connected to the body of the hold-
down for interconnecting a second structure via a circular bore
within the second structuré to the structure interconnected by

5 the body of the hold-down, .
| the second body having a plurality of portions forming
the second body wherein the diameter of the smallest circle
which encompasses the second body when viewed from a horizontal
perspective is greater than the diameter of the circular bore
10 within the second structure and the second body having a gap
formed between the ends of the first side portion and second
side portion so that the diameter of the smallest circle which
encompasses the second body may be made smaller than the
diameter of the circular bore within the second structure so
15 that the second body of the hold-down may be inserted into the
circular bore within the second structure and the second body
of the hold-aown provides a plurality of points of contact
.;gainst side walls of the circular bore within the second
_ structure'when the second body of the hold-down is inserted in
20 the bore of the second structure because the diameter of the
smallest circle which encompasses the second body is greéter
than the diameter of the bore of the second structure prior to
insertion into the bore of the second structure so that the
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structure and’ the ‘second structure are 1nterconnected by the
body and the second body of the hold down.
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~35. The hold-down according to claim 32, wherein

portions of the body which form the gap have stamped barbs

extending from the portions solthat the barbs prevent vertical

and lateral movement of the body of the hold-down once inserted
5 into the circular bore of the structure.

36. The hold-down according to claim 35, wherein

_portions of the second body which form the gap have stémped

barbs extending from the portions so that the barbs prevent

vertical and lateral movement of the second body of the hold-

5 down once inserted into the circular bore of the second
structure.

37. The hold-down according to claim 32, wherein the
structure is an electrical connector and the second structure
is a circuit board.'

38. The hold-down according to claim 28, wherein the
diameter of the smallest circle which eﬁcompasses the body is
smaller than the diameter of the smallest circle which
encompasses the second body. '

5 39. The héld-down according to claim 38, wherein the
body is connected to the second body by a shoulder which is
offset relative to the longitudinal axis of the body and the
longitudinal axis of the second axis so that the body and
‘second body are aligned along a common centerline.

10 40. The hold-down according to claim 28, wherein the
second body is substantially triangular in shape when viewed
from a horizontal perspective.

41. The hold-down acchding.to claim 28, whereih the
second body is substantially rectangular in shape when viewed
15 from a horizontal perspective.
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- 42. The hold-down accordingfte claim 28, wherein the
second body is substantially V-shaped when viewed from a

‘horizontal perspective.

43." A hold-down for interconnecting a first structure
to a second structure via a circular bore within the first
structure and a circular bore within the second structure, said
hold-down comprising: .

a first body having a plurality of portions forming
the first body wherein the diameter of the smallest circle
which encompasses the first body when viewed from a horizontal
perspective is greater than the diameter of the circular bore
within the first structure and the first body having a gap
formed between the ends of portione of the first body so that
the diameter of the smallest circle which encompasses the first
body may be made smaller than the diameter of the circular bore
within the first structure'so that the first body of the hold-
down may be inserted into the circular bore within the first
structure prior to insertion into the bore;

a second body having a plurality of portions forming
the second body wherein the diameter of the smallest circle
which encompasses the second body when viewed from a horizontal
perspective is greater than the diameter of the circular bore
within the second structure and the second body having a gap
formed between the ends df'portions of the second body so that
the diameter of the smallest circle which encompasses the
second body may be made smaller than the diameter of the
circular bore within the second structure prior to insertion
into the bore so that the'second body of the hold-down may be
inserted into the circular bore within the second structure and
the diameter of the smallest circle which encompasses the first
body is smaller than the diameter of the smallest circle which
encompasses the second body; and |

a shoulder connecting the first body to the second
body ‘wherein the shoulder is offset relatlve to the
longitudinal axis of the body and the 1ong1tud1na1 axls of the

—_—
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second axis so that the first body and the second body are
aligned along a common centerline.
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