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DEVICE FOR FIXING AN ELECTRICAL CONNECTOR
TO A PRINTED CIRCUIT BOARD \/

Background of the Invention

1. Field of the Invention: The present invention relates to electrical connectors
and more particularly to means for fixing electrical connectors to printed circuit boards.
2. Brief Description of Prior Developments: Various means have been
disclosed in the prior art for fixing electrical connectors on a PCB. U.S. Patent No.
5,336,111, for example, discloses a boardlock device which fits into a pair of generally
aligned apertures in the connector and the circuit board. On the lower board
engagement section, legs diverge outwardly to a pair of vertexes and when the
boardlock is fully inserted into the apertures the vertexes will be positioned beneath
the circuit board so as to hold it in engagement with the connector.

A disadvantage to such means of fixing a connector to a circuit board is that a
number of different boardlocks will be required so that connectors may be suitably
fixed to any of the conventional board thicknesses which may be encountered.

A need, therefore, exists for a means for a device which is capable of reliably
and economically fixing an electrical connector to a PCB.

Summary of the Invention

In the assembly of the present invention, a component of an electrical

connector having a mounting foot with a mounting aperture is positioned on a PCB

- which also has a mounting aperture =To) that the mounting apertures are aligned. A

boardlock is axially inserted into the allgned mounting apertures. An upper mounting
foot engagement means engages the mounting foot of the electrical connector
component. Parallel resilient legs depend from the mounting foot engagement means
and are positioned axially in the aligned slo'tfs."' .

A first board engagement means f_isposi"t'ione_cj:i"on‘_one of the_dep'ending Iegs
and a second board engagement means is positioned on th"e other 'o:i the deoending
legs. The fi rst and second board engagement means are axially displaced from one
another. Consequently a PCB of one thlckness may be engaged by the first board

engagement means while a PCB of another thickness may be engaged by the second
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board engagement means. A single boardlock may therefore be used on boards of

2

different thicknesses. The need to design and manufacture multiple types of
boardlocks for every conventional thickness of PCB and to keep such boardlocks in
stock in manufacturing operations is thus avoided.

Also encompased within the invention is a boardlock for fastening a component
of an electrical connector to a PCB which includes a mounting foot engagement
means. A first leg depends from the mouhting foot engagement means and has a first
PCB engagement means adapted to engage a PCB of one thickness. A second leg
also depends from the mounting foot engagement means and has a second PCB
engagement means adapted to engage a PCB of another thickness.

Finally, a method of fastening a component of an electrical connector to a PCB
is also encompassed within the invention. This method comprises the steps of -
aligning the mounting footer aperture with the PCB aperture; then axially inserting the
boardlock into the aligned apertures; and then selectively engaging the PCB with
either the first or the second PCB engagement means depending on the thickness of
the PCB. |

Brief Description of the Drawings

The assembly of the present invention is further described with reference to the
accompanying drawings in which:

Fig. 1 is a side elevational view of a boardlock used in the assembly of the

present invention;

Fig. 2 is an end view of the boardlock shown in Fig. 1;

Fig. 3 is a vertical cross sectional view of the boardlock shown in Fig. 1 as

engaged with a mounting foot of a connector;

Fig. 4 is a side elevational view of the assembly shown in Fig.-3;

Fig. 5 is a bottom perspective view of the assembly shown i_ni:-Fig"f;. 4‘ :

Fig. 6 is a vertical cross sectional view of a preferred embodiment of the entire

| assembly of the present invention which comprises the assembly shown Fig. 4

as mounted on a PCB;
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Fig. 7 is a cross section through VII-VIl in Fig. 6;

Fig. 8a is a top plan view of an alternate preferred embodiment of the assembly

of the present invention in which the boardlock is shown engaged with a

receptacle before engagement with a printed circuit board;

Fig. 8b is a side elevational view of the assembly shown in Fig. 8a;

Fig. 8c is a side elevational view of the assembly shown in Fig. 8b after the

receptacle and boardlock are engaged with the PCB;

Fig. 9a is a front elevational view of the second preferred embodiment shown in

Figs. 8a-8c in which the receptacle and boardlock are shown prior to

engagement with a different PCB; and

Fig.9b is a side elevational view of the assembly shown in Fig. 9a after the

receptacle and boardlock have been engaged with the PCB.

Detailed Description of the Preferred Embodiments

Referring to Figs. 1-2, the boardlock used in the assembly of the present
invention is shown generally at numeral 10. This boardlock will preferably be
comprised of a single metallic body which has at its upper side a mounting foot
engagement section shown generally at numeral 12. This mounting foot engagement
section will have a top surface 14 and lateral projections 16, 18, 20 and 22 for
grasping a slot in the mounting foot as will be explained hereafter. Beneath the
mounting foot engagement section there is a beam member shown generally at 24
which extends perpendicularly from the longitudinal axis of the boardlock. This beam
member includes a minor lateral side 26 and a major lateral side 26. The minor lateral
side has a top edge 30 and a bottom edge 32 and a major lateral side has a top edge
34 and a bottom edge 36. Depending downwardly from the mounting foot engagement
section there are opposed resilient legs which are shown generally at numérals 38 and

40. Between these legs there is a medial recess 42 and the legs have respectively
bottom edges 44 and 46. Leg 38 has an arcuate edge 48 with a lateral projection 50.
Leg 40 has an arcuate edge 52 with a projection 54. The body of the boardlock is also
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characterized by major opposed planar sides 56 and 58. The longitudinal axis of the
boardlock is shown at A-A. _

Referring to Figs. 3-5, it will be seen that the boardlock 10 will be used to mount
the receptacle shown in fragment at numeral 60. This receptacle has a mounting foot
62 with a slot 64. At the bottom side of the slot there is a widened lower recess 66,
and within there are a number of peripheral recesses as at 68 which receive
projections as at 16 of the mounting foot engagement section of the boardlock. As a
result of the interaction of these projections on the boardlock and the recesses in the
mounting foot slot the boardlock is securely fixed to the mounting foot and receptacle.
The longitudinal axis of the boardlock and the mounting aperture is shown at A-A in
Figs. 3-4. It will be understood that this axis is similarly positioned in other drawings
where it is not specifically shown.

Referring to Figs. 6 and 7, a boardlock 110 similar to the boardlock described in
Figs. 1-5 is fixed to a mounting foot 162 of a receptacle 160 by means of the mounting
foot engagement section 112. The beam 124 is positioned in a recess 166 in the
mounting foot. The mounting foot 162 is superimposed over a PCB shown generally
at numeral 170 and the slot 164 in the mounting foot is generally aligned with an
aperture 172 in the PCB. The legs 138 anc;l 140 of the boardlock extend into the
aperture in the PCB and the arcuate edges of these legs 148 and 152 resbectively
bear against the inner peripheral surface 174 of this aperture. The PCB has a top
surface 176 and a bottom surface 178. The top surface as at 134 of the beam bears
against the mounting fbot and the bottom surface as at 136 bears against the top
surface of the PCB. The projection 154 on the leg 140 bears against the bottom
surface 178 of the PCB. From Fig. 6 it will also be seen that a second PCB shown in
phantom lines at numeral 180 may be engaged by the same boardiock. That second
PCB has a aperture 180 with an inner peripheral surface 184 which is also aligned
with the slot 164 in the mounting foot. The PCB 180 also has a top surface 186 on
which the mounting foot and the bottom surface of beam 124 rests. The arcuate

edges of the legs bear against the inner peripheral surface 184 of aperture 182, and
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projection 150 on leg 138 bears against the bottom edge 188 of PCB 180 to secure the

5

receptacle 160 in place on that PCB. Those skilled in the art will appreciate that PCB
170 may have, for example, a conventional thickness of .062 in and PCB may have a
conventional thickness of .093 in. It will thus be appreciated that a single boardlock
110 will effectively engage a receptacle to either a .062 in. PCB or a .093 in. PCB.
Referring to Figs. 8a-9b, a second preferred embodiment of the assembly of the
present invention is shown. In this embodiment a boardiock 10 aiso similar to the
boardlock described in Figs. 1-5 is fixed to a mounting foot 262 of a receptacle 260 by
means of the mounting foot engagement section (not shown) like the previously
described boardlock . The beam (not shown) is positioned in a recess {(not shown) in
the mounting foot. The mounting foot is superimposed over a PCB shown generally at
numeral 270 and the slot 264 in the mounting foot is generally aligned with an aperture
272 in the PCB. The legs 238 and 240 of the boardlock extend into the aperture in the

PCB and the arcuate edges of these legs 248 and 252 respectively bear against the

inner peripheral surface 274 of this aperture. The PCB has a top surface 276 and a
bottom surface 278 as in the other embodiments. The top surface of the beam bears
against the mounting foot and the bottom surface bears against the top surface of the
PCB. A lead in device 290 extends downwardly adjacent the slot in the mounting foot
of the receptacle. This lead in device is comprised of a semi circular element 292 and
294 which are positioned adjacent the planar surfaces 256 and 258 of the legs of the
boardlock.

Referring particularly to Figs. 8a-8¢, the engagement of the boardlock to the
board as would be seen from the side is illustrated. As will be seen from Figs. 8a and
8b, the lead in device. 290 assists in aligning the receptacle with the aperture 272.
When this alignment is accomplished, downward pressure is applied to thereceptacle
to engage the lead in device along with the boardlock with the PCB 270. PCB 270
may, for example, have a thickness of .062'in. From Fig. 8¢ it will be seen that when
the mounting foot 262 is superimposed on the top surface 276 of the PCB the arcuate

edges of the legs 248 and 252 will bear against the peripheral surface 274 of the
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aperture. At this point the projection 254 from the arcuate edge 252 will bear against
the bottom surface 278 of the PCB. The projection 250 which is spaced axially
downwardly from projection 254 will not be engaged by the board 270. Referring,
however, to Figs. 9a and 9b the use of this assembly is shown in engaging a
connector to a thicker PCB to a connector. Referring particularly to Fig. 9a, the
operation of the assembly from its front is shown. As downward pressure is applied to
the receptacle 260, the mounting foot approaches the top surface 286 of the PCB 280,
the semi cylindrical members guide the boardlock toward the aperture 282. Referring
particularly to Fig. Sb when the PCB is at rest on this surface, the projectidn 254 bears
against the bottom surface 288 of the PCB. Thus it is again illustrated that a single
boardlock will serve to fix a receptacle on two boards of different thicknesses.

It will be appreciated that a means for efficiently and inexpensively mounting an
electrical connector on a PCB has been described in which a single boardlock may be
used on several board thicknesses.

Those skilled in the art will also appreciate that although the embodiments
illustrated included only one PCB engaging projection on each leg that it would be
possible to have several axially spaced projections on each leg to adapt the device to
engage more than two board thicknesses.

While the present invention has been described in connection with the
preferred embodiments of the various figures, it is to be understood that other similar
embodiments may be used or modifications and additions may be made to the
described embodiment for performing the same function of the present invention
without deviating therefrom. Therefore, the present invention should not be limited to
any single embodiment, but rather construed in breadth and scope in accordance with

the recitation of the appended claims.
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WHAT IS CLAIMED IS:

An assembly comprising:

(a) aprinted circuit board having .a mounting aperture;

(b) acomponent of an electrical connector having a mounting foot with a
mounting aperture; and

(c) aboardlock member extending axially through said aligned slots and
having a mounting foot engagement means from where opposed first and
second legs depend from said mounting foot engagement means and
said first and second legs have respecti'vely first and second printed
circuit board engagement means and said first and second printed circuit

board engagement means are axially displaced from one another.
The assembly of claim 1 wherein the legs are resilient.
The assembly of claim 1 wherein the boardlock member is conductive.
The assembly of claim 2 wherein the legs are arcuate.
The assembly of claim 4 wherein there is an outer arcuate edge on the first leg
and the first printéd circuit board engagement means is a projection extending
outwardly from said first arcuate edge.
The connector member of claim 5 wherein there is an outer arcuate edge on the

second leg and a second printed circuit board engagement means is a

projection extending outwardly from said second arcuate edge.

The assembly of claim 1 wherein thére is a first axial distance between the

mounting foot engagement means and the first printed circuit board
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éngagement means and there is a second axial distance between the mounting
foot engagement means and the second printed circuit board engagement

means and said first axial distance is different from said second axial distance.

-The assembly of claim 7 wherein the first circuit board engagement means

engages a first circuit board having a first thickness and the second circuit
board engagement means engages a second circuit board having a second

thickness and the first thickness is greater than said second thickness.

The assembily of claim 2 wherein there is a beam member extending
perpendicularly from the connector member between the mounting foot

engagement means and the first and second legs.

The assembly of claim 9 wherein there is a widened recess in the mounting foot

member and the beam member is positioned in said recess.

The assembly of claim 10 wherein the beam member has an upper edge and a -
lower edge and the upper edge abuts the mounting foot engagement means

and the lower edge abuts the printed circuit board.

The assembly of claim 5 wherein the first and second legs have opposed lateral
sides and legs are interposed in space relation between opposed semi
cylindrical members and the first and second printed circuit board engagement

means extend outwardly from said semi cylindrical members.

The assembly of claim 1 wherein the component of an electrical connector is a

receptacle.
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A boardlock for fastening a component of an electrical connector to a printed
circuit board (PCB) comprising a mounting foot engagement means, a first leg
depending from said mounting foot engagement means and having a first PCB
engagement means adapted to engage of PCB of first thickness and a second -
leg depending from said mounting foot engagement means and having a
second PCB engagement means adapted to engage a PCB of a second

thickness different from said first thickness.

The boardiock of claim 14 wherein the legs are resilient.

The boardlock of claim 14 wherein the boardlock member is conductive.

The boardlock of claim 15 wherein the legs are arcuate.

The boardlock of claim 17 wherein there is an outer arcuate edge on the first
leg and the first printed circuit board engagement means is a projection
extending from said first arcuate edge.

The boardiock of claim 18 wherein there is an outer arcuate edge on the
second leg and a second printed circuit board engagement means is a

projection extending outwardly from said second arcuate edge.

The boardlock of claim 14 wherein the first and second PCB engagement

means are axially spaced from each other.

The boardlock of claim 14 wherein a transverse beam is interposed between

the mounting foot engagement means and the first and second legs.
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The boardiock of claim 14 wherein the mountihg foot engagement means has a

plurality of projections for engaging the mounting footer.

The boardlock of claim 14 wherein the first PCB engagement means is adapted

to engage a PCB having a thickness of about .093 in.

The boardlock of claim 23 wherein the second PCB engagement means is

adapted to engage a PCB having a thickness of about .062 in.

A method of fastening a component of an electrical connector havinga
mounting footer with an aperture to a printed circuit board (PCB) having an
aperture comprising the steps of:

(@) aligning the mounting footer aperture with the PCB aperture;

(b) axially inserting into said aligned apertures a boardlock having a
mounting footer engagement means and having first and second axially
depending legs having' respéctively first and second PCB engagement
means wherein said PCB engagement means are axially spaced from
each other; and

(c) selectively engaging the PCB with either the first or the second PCB

engagement means.

The method of claim 25 wherein the PCB has a thickness and in step (c) the

selection of either the first or the second PCB engagement means is based on the
thickness of the PCB.
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