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[57] ABSTRACT 

An electrical connector (20) for mounting to a printed circuit 
board (24) includes a boardlock (22) secured thereto by an 
interference fit. The boardlock (22) has a ?rst portion (58) 
including means for securing the boardlock (22) to the 
connector housing (26) and a second portion (68). The 
second portion (68) comprises spring means (72,74) extend 
ing from the first portion (58) to an end (80) beyond the 
mounting face (30) for reception in a boardlock receiving 
aperture (56) in the printed circuit board (24). The spring 
means (72,74) have a slot (70) therebetween and barb means 
(84) thereon with the barb means (84) positioned along the 
spring means (72.74) between the ?rst portion (58) and the 
end (80) to engage wall means (92) of the boardlock 
receiving aperture (56). 
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39 Claims, 17 Drawing Sheets 
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CONNECTOR WITH BARBED BOARDLOCK 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation application of application Ser: No. 
07/850,733 ?led Mar. 13, 1992, now abandoned. 

BACKGROUND OF THE INVENTION 

This to an electrical connector and in particular to an 
electrical connector having integral means for securing the 
connector to a printed circuit board. 

Apparatus exists for providing electrical connectors with 
integral means for being secured to a printed circuit board. 
One such apparatus is disclosed in U.S. Pat. No. 4.679.883 
in which a shoulder eyelet having a ?ange and a generally 
tubular shank is closely received in an aperture in a con 
nector housing. The eyelet is frictionally disposed in the 
aperture with an interference ?t therebetween and has a 
tubular shank extending beyond the mounting face of the 
connector. The eyelets are aligned with respective pre 
formed holes in a printed circuit board and with the con 
nector received on the printed circuit board. the ends of the 
shanks extend through the printed circuit board and may be 
rolled or soldered to secure the connector to the printed 
circuit board. 

Another apparatus is disclosed in European Patent Appli 
cation No. 0180284 wherein a ground strap integral with a 
drawn shell includes resilient tines which de?ect toward 
each other during insertion into apertures in a printed circuit 
board. then spring back to their initial spacing to cause 
shoulders to extend under the lower srn'face of the printed 
circuit board. thereby securing the connector to the printed 
circuit board. 

Another apparatus is disclosed in US. Pat. No. 4.717.219 
wherein an inverted end eyelet is frictionally disposed in an 
aperture in a mounting ?ange of a connector. With the 
connector received on a printed circuit board and the eyelet 
passing through an aperture therein. the inverted end is 
splayed or expanded by activation through a bore in the 
tubular shank to secure the electrical connector to the printed 
circuit board 

SUMJVIARY OF THE INVENTION 

In accordance with the present invention. an electrical 
connector for mounting to a printed circuit board includes a 
dielectric housing having an integral ?ange having a mount 
ing face. an opposed holding face. and aperture extending 
therebetween. A ?rst por1ion of the boardlock is disposed in 
the aperture in an interference ?t. A second portion of the 
boardlock comprises spring means extending from the ?rst 
portion to an end beyond the mounting face. The springs 
means have barb means thereon. positioned along the spring 
means between the ?rst portion and the end. The barbs 
extend laterally from the spring means such that when the 
second portion of the boardlock is received in a boardlock 
receiving aperture in a printed circuit board. the barb means 
engage the wall of the boardlock receiving aperture to secure 
the connector to the printed circuit board. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of a surface mount connector. 
including a boardlock in accordance with the present inven 
tion exploded from a printed circuit board; 
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2 
FIG. 2 is an enlarged perspective view of a boardlock 

shown in FIG. 1; 
FIG. 3 is an end view. partially in section. of a boardlock 

secured in an aperture of the mounting ?ange of a connector 
with the connector mounted on a printed circuit board; 

FIG. 4 is a top view of a connector mounted on a printed 
circuit board with the boardlocks aligned with the major 
length of the connector housing; 

FIG. 5 is a top view of a connector mounted on a printed 
circuit board with the boardlocks in a preferred orientated at 
a right angle with respect to each other; 

FIG. 6 shows a top view of a connector similar to FIG. 4. 
with the boardlocks located between rows of contacts; 

FIG. 7 is an enlarged front view of an alternate embodi 
ment boardlock; 

FIG. 8 is an enlarged side view of the alternate embodi 
ment boardlock of FIG. 7; 

FIG. 9 is an enlarged perspective view. partially broken 
away. of the activating clip of the boardlock of FIG. 7; 

FIG. 10 is an enlarged perspective view of the lower 
portion of the boardlock of FIG. 7; 

FIG. 11 is a perspective view of the alternate embodiment 
boardlock of FIG. 7; 

FIG. 12 is a sectional view of the alternate embodiment 
boardlock of FIG. 7 secured in an aperture of the mounting 
?ange of a connector. with the connector mounted on a 
printed circuit board and the boardlock unactivated; 

FIG. 13 is a sectional view of the alternate embodiment 
boardlock of FIG. 7 with the boardlock activated; 

FIG. 14 is a partial perspective view of a connector ?ange 
and an alternate embodiment boardlock; 

FIG. 15 is a perspective view of yet another alternate 
embodiment boardlock; 

FIG. 16 is a perspective view. partially cut away. of an 
electrical connector employing the boardlock of FIG. 15; 
and 

FIG. 17 is a perspective view of an electrical connector 
employing yet another alternate embodiment boardlock and 
having a boardlock exploded therefrom 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a perspective view of a surface mount connector 
20. including a boardlock 22 in accordance with the present 
invention. exploded from a printed circuit board 24. Con 
nector 20 has a housing 26 molded of thermoplastic having 
a mating face 28. an opposed mounting face 30. opposed 
side walls 32. 34 and opposed end walls 36. 38. Connector 
20 has terminal receiving passages extending from mating 
face 28 to mounting face 30. with terminals 40 secured 
therein. Terminals 40 are typically for surface mount termi 
nation to interconnect the solder tail portion 42 of terminal 
40 to traces 44 on upper surface 46 of printed circuit board 
24. Terminals 40 may be any known terminal. including both 
pins or sockets. such as the terminals disclosed in US. Pat. 
Nos. 4.693.528 or 4.695.106. the disclosures of which are 
hereby incorporated by reference. Connector 20 may have a 
pair of mounting ?anges 48 having a recess or aperture 54 
therein for receiving boardlock 22. The holding face 52 of 
?anges 48 are coplanar for reception against printed circuit 
board 24. and may have stando?s for cleaning under con 
nector 20 after a soldering operation. 
As best seen in FIG. 2. planar boardlock 22 is stamped 

from ?at stock. typically a heat treated steel. then plated to 
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enhance solder wetting. Boardlock 22 has a ?rst portion 58 
adapted to be received in aperture 54 in an interference ?t 
Typically the width of ?rst portion 58 between sheared 
surfaces 60 is slightly larger than the width of aperture 54 
such that upon insertion of boardlock 22 into aperture 54. 
tapered edges 62 plow through the housing material periph 
eral to aperture 54 providing an interference ?t retention. 
Tabs 64 extend from ?rst portion 58 and extend laterally 
beyond ?rst surfaces 60 de?ning shoulders 66 that engage 
holding face 52 to secure connector 20 against surface 46. 
Tabs 64 thus provide means for preventing housing 20 from 
being separated from boardlock 22. 

Second portion 68 extends from ?rst portion 58 and has 
elongate slot 70 de?ning spring members 72. 74. The spring 
members 72, 74 extend from the ?rst portion 58 and are 
interconnected by a ?rst interconnection integral within the 
?rst portion 58. The width of second portion 68 as de?ned 
by outer sheared surfaces 76. 78 is typically less than the 
width of ?rst portion 58. as de?ned by surfaces 60. 62 and 
typically less than the width of boardlock receiving aper 
tures 56 in printed circuit board 24. The outer surface of the 
?rst portion 58 may de?ne the surface 62 as a tapered 
surface which merges into the outer surface of the spring 
members 72, 74. Spring members 72. 74 extend to. rejoin and 
form closed end 80 beyond mounting face 50. Closed end 80 
may have tapered surfaces 82 to facilitate insertion into 
aperture 54 and boardlock receiving aperture 56. 
Along spring members 70. 72 on sheared surfaces 76. 78. 

boardlock 22 has barbs 84 extending laterally beyond the 
width of second portion 68 as de?ned by surfaces 76. 78. 
Barbs 84 have a tapered surface 86 which is angled toward 
the centerline 88 of boardlock 22 in the direction from ?rst 
portion 58 to end 80; tapered surface 86 extends to tip 90. 
Typically barbs 84 are spaced in pairs laterally opposite each 
other such that a barb 84a on one spring member. 70. is 
laterally opposite a barb 84b on the other spring member. 72. 
The tips 90 of barbs 84a. 84b are “coine ” as the tips 
84a,84b de?ne a width that is greater than the width of 
boardlock receiving aperture 56. 

Barbs 84 are spaced along spring members 70. 72 in the 
region of elongate slot 70. As best seen in FIG. 3. barbs 84 
are positioned to engage the wall 92 of boardlock receiving 
apertures 56 upon mounting connector 20 on printed circuit 
board 24. 

Boardlocks 22 are inserted into boardlock receiving aper 
tures 56 of connector 20 until shoulders 66 engage holding 
face 52. Connector 20 is subsequently positioned over 
printed circuit board 24. typically robotically. with the 
centerline 88 of boardlocks 22 and hence the axis of aper 
tures 54. aligned with the axis of apertures 56. Connector 20 
is then moved toward printed circuit board 24 until second 
portion 68 is received in boardlock receiving aperture 56 
facilitated by tapered surfaces 82. As connector 20 is moved 
closer to printed circuit board 24. barbs 84 begin to enter 
aperture 56. A reaction. due to the relative motion of the 
connector toward printed circuit board 24. at the periphery 
of aperture 56. causes inward de?ection of spring members 
72. 74 as tapered surfaces 86 ride up the periphery of 
aperture 56 at upper surface 46. Barbs 84 enter aperture 56 
with barbs 84. and speci?cally tips 90. biting into wall 92. 
An insertion force is thus required to cause boardlock 22 to 
pass into boardlock receiving aperture 56. The movement of 
connector 20 toward surface 46 continues until mounting 
face 30 engages surface 46. In this manner. barbs 84 engage 
wall 92 in an interference ?t. typically half way through the 
thickness of the printed circuit board to secure boardlock 22 
and hence connector 20 to printed circuit board 24 as show. 
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4 
in FIG. 3. Boardlock 22 is preferably backed by tooling 
during insertion into aperture 56 to assure that boardlock 22 
does not back out of aperture 54. 

FIGS. 1 and 3 show boardlocks 22 received in aperture 54 
such that the plane of boardlock 22 is parallel to the width 
of connector housing 26. FIG. 1 further shows two board 
locks 22 the planes of which are parallel. The plane of the 
boardlocks is not required to be parallel to the width of the 
connector housing 26 or parallel to each other when two 
boardlocks are present. FIG. 4 shows a connector having 
two boardlocks 22 wherein the plane of the boardlocks is 
parallel to a plane passing through the axes of apertures 54. 

Since boardlocks 22 are planar. errors in positioning 
connector 20. and thus the solder tail portion 42 of terminals 
40 relative to traces 44 can be signi?cant. Position errors can 
be reduced by orienting the plane of boardlocks 22 to be 
perpendicular to each other. Position errors can be mini 
mized by further orienting the plane of each boardlock 22 in 
connector 20 to a 45 degree angle with respect to a line 
segment drawn through the axis of apertures 54 in which 
boardlocks 22 are secured in connector 20. as is shown in 
FIG. 5. 
As best seen in FIG. 6. boardlocks 22 and apertures 54 

may be placed between terminals 40 thereby obviating the 
need for ?anges 48. The plane of boardlock 22 may be 
parallel to a row of terminals 40 or perpendicular thereto. 
An alternate embodiment boardlock is shown in FIGS. 

7-13. Alternate embodiment boardlock 22‘ is comprised of 
two parts. member 94 and activating clip 96. FIG. 7 shows 
a front view of boardlock 22‘; FIG. 8 shows a side view of 
boardlock 22'. Member 94 is very similar to boardlock 22. 
as best seen in the perspective view of FIG. 2. Slot 70' has 
a wider region 98 near ?rst portion 58 and a narrower region 
100 at a distance removed from ?rst portion 58. shown at the 
middle of slot 70 along centerline 88. Slot 70' de?nes walls 
102 and 104 on spring members 72' and 74' which are spaced 
at a greater distance from each other in wider region 98 than 
in narrower region 100. Slot 70' takes this shape either from 
being stamped in this shape or from being stamped similar 
to slot 70 thence spring members 72 and 74 formed toward 
centerline 88 resulting in slot 70' and spring members 72' 
and 74'. 
Tabs 64' have guides 106 formed therein. Guides 106 are 

formed out of the plane of boardlock 22' and provide a guide 
surface 108 along which activating slip 96 can pass. Guides 
106 may be partially sheared from tabs 64' as at 110 and 
formed out of the plane of the boardlock in the same or 
opposite direction. The outer surface of the ?rst portion 58 
may de?ne the surface 62 as a tapered surface including a 
curved surface which merges into the outer surface of the 
spring members 72',74'. 

Activating clip 96 is best seen in the enlarged perspective 
view. partially broken away. of FIG. 9. separated from 
boardlock 22'. Activating clip 96 is comprised of ?rst and 
second arms 112. 114 interconnected by bight 116. First and 
second arms 112. 114 form a U-shape and are spaced apart 
substantially the thickness of member 94. A portion of ?rst 
arm 112 is formed across the space separating ?rst and 
second arms 112. 114 and thus through slot 70. to engage 
second arm 114. Tab 118 is formed from the end of ?rst arm 
112 remote from bight 116. The end 120 of tab 118 is 
received in recess 122 in second arm 114. Upper surface 124 
of end 120 engages the base 126 of recess 122 for support. 
The sides of tab 118 de?ne walls 128. 130 which. in turn. 
de?ne the width of tab 118. Walls 128. 130 are spaced a 
width that is grater than the width of narrow region 100 of 
















