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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.

10 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.

156 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.

20 Summary of the Invention

In the assemoly 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
25 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‘isposi"t'ioned"on one of the dep'ending Iegs
and a second board engagement means is posutioned on the other of the dependlng
30 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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2. Brief Description of Prior Devel opnents: Various neans have been
disclosed in the prior art for fixing electrical connectors on a PCB. U S
Patent No. 5,336,111, for exanple, discloses a boardl ockpdeyls faMibcReplabddS
into a pair of generally aligned apertures in the connec iBc Ui t
board. On the | ower board engagenent section, |egs di verg$“mw§mm“ra
pair of vertexes and when the boardlock is fully inserted

apertures the vertexes will be position@& beneath the circuit board so as

to hold it in engagenment with the connector. A di sadvant age to such
neans ofbc@rdiengagementmeans. tosingla beandiogkonay thereferatbeuseshpabagrds of
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PCB. stock in manufacturing operations iSIHISRvbiddg, L he | nvention In the
assenbly of the presen ventlon, a conponent of an el ectrical
5 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

10 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

15 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:

20 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;

25 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;



connect or havi ng a nmounting foot with a nounting aperture is positioned on

a PCB which al so has a nounting aperture so that the nounting apertures are

aligned. A boardlock is axially inserted into the aligned nounting
apertures. An upper nounting foot engagenent neans engageg'hl ﬂ@etrﬂauﬂéeh 1aced
foot of the electrical connector component. Parallel resi I| ﬂ’"
fromthe mounting foot engagement neans and are positioned
al i gned sl ots. A first board engaggment neans is positione

t he depending |l egs, and a second board engagenent neans is p03|t|oned on

t he ot her of [ige7deperdss gecticrythrodgie VIi-VH in Eigl 65econd board engagenent
means are axi al I§ di spl aced fromone another. Consequently a PCB of one

t hi ckness mayFieBangaden pign view of an altemnatel 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;
5 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
10 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
15 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
20 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
25 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



e_ngégerrent means while a PCB of another thickness may be &n aged by the

second litben Re laced
engagenment means. A single boardl ock may therefore be use
di fferent thicknesses. The need to design and manuf acture of

4
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
5 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.
10  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
16 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
20 Dbear 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
25 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



boar dl ocks for every conventional thickness of PCB and to keep such
boardl ocks in stock in manufacturing operations is thuS avoi ded. Al-so

enconpased within the invention is a boardl ock for fast qm}s@geeaﬂagm%ﬁmedof

an electrical connector to a PCB which includes a nountin nt
means. A first | eg depends fromthe nounting foot engagenﬁﬂlﬁﬂ,ﬂﬁﬁ!% nﬁas
a first PCB engagenent neans adapted to engage a PCB of o LLIAN

second | eg al so depends fromthe nmounti & foot engagement means and has a

second PCB engﬁggrrent nmeans, adapted to engage a anot her. thi ckness.

21 nal |y, PraloRUOnd SOGH lege ot o SLBCAne ROom adoe 188 of P 180 1A GecuTe 1S o
Steps ofeSrrBRIe BT fesipehion that PR s siiflsa imira a7 v pepraateiiaLh BB e,
el oot | IRk 5Re B eRBele, ¥ fontrtohaf iR e 1062 Y R4 B s idbe o
engagemeliaRiiciial IRieRAESLSF P334AE ILWHIGKOS BE dPpriliGtddtRat a single boardlock

5 110 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

10 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

16 | 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

20 294 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.

25 When this alignment is accomplished, downward pressure is applied to the receptacle
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



Bri éf Description of the Draw ngs The assenbly of the present _
Fnvention is further described with reference to the acconpanyi ng draw ngs

i n which: Fig. 1 is a side elevational view of a boardlock used in
the assenbly of the present invention; Fig. 2 is an end view of
t he boardl ock shown in Fig. 1; Fig. 3 is a vertical cross sectional
vi ew of the boardl ock shown in Fig. 1 as engaged with a nounting foot
of a connector; Fig. 4 is a side @ evational view of the assenbly

shown in Fig. 3; . Fig. 5 is a bottom perspective view of the assenbly
shown i @Reryre At this pomtitge peojectien 254 fiamthe arstiate edge @52 willi hear @igainst

P o chn BHRM Sirticel B e lhGRr g prajecion 230°wiich is sphoed axially O
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

5  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

10  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.

15 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

20 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

25 the recitation of the appended claims.
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as nounted on a PCB; 3
Fig. 7 is a cross section through VII-VI1 in Fig. 6; Fig. Bais a top
pl an view of an alternate preferred enbodi nent of the assenbly

O : S
[TETT

WHAT IS CLAIMED IS:

5 1. 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
10 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.
16

2. The assembly of claim 1 wherein the legs are resilient.
3. The assembly of claim 1 wherein the boardlock member is conductive.
20 4. The assembly of claim 2 wherein the legs are arcuate.

5. 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.

25

6. 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.

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

mounting foot engagement means and the first printed circuit board



of the present invention in which the boardl ock is shown engaged with a
receptacl e before engagenent with a printed circurt—board; Fig. 8b is

a side elevational view of the assenbly shown in [ g 8c is
a side elevational view of the assenbly shown in Iﬂll" ﬂw“

receptacl e and boardl ock are engaged with the P |s a front
el evati onal view of the second preferred enbodi nent shown I'n Fi gs.
8a-8c in which the receptacle and boar dli®ck are shovvn prior to

engagement with a di ffer ent PCB: and is a side elevational

vi ew of the aﬁﬂgﬁaﬂ“}ﬁ HORRNS ﬂn¢h§?re%aaﬁqc\9ﬂdta¥éal dmtanc? 9@3’!@%“’@ mRynting
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boar dl ock "1 ghe s bR s3Rd iaf distalce s RO 4IRS dedna Bl &&Qﬁ&é‘"y
%ﬁ goardﬁ W | re @ nlk.)

at nuner al era

5 8 -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.

10 O. 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.

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

16 member and the beam member is positioned in said recess.

11.  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.

20
12. 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.
25

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

receptacle.
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conprised of a single netallic body which has at its upper side a nounting
f oot engagenent section shown generally at nurrerall_lu]i_s’rmum_j_ng__toot
engagenent section will have a top surface 14 and Tateral projections 16
18, 20 and 22 for grasping a slot in the nounting f “““mmn | ai ned
hereafter. Beneath the nounting foot engagenent sectcﬁmlmm

menber shown generally at 24 which extends perpendi cut ard yfrémt he'

| ongi tudi nal axis of the boardl ock. Thi ® beam nenber includes a m nor

| ateral side 26 and a najor lateral side 28. The mnor |ateral side has a
top edgd430 anbloardieck forfasigaingza eompanenl efran elestrigal @U@eﬁﬁét%amﬁwteﬁige 34
and a bottom edge 36. DeBendl ng downwardly fromthe nountin

engagenment s&H¥CHE poared (RCB) somprsingR mayir 'F"Grff’oﬂ enRgagament @8@”%-?1%W§t leg

generally at punerals. 38 a éi 40. Bet.ween t hese s _ther

recess 42 an etpﬁé'dﬂggg"%ﬁ?é meLnting; foet 9"9%’?% @83%% aﬁﬁ %YH‘%%%@Z%CQB
has an ar Cuate%g%%%ﬁ'neﬁ n%érl% gdép%g ic%nﬂé&é of bt‘@oﬁﬁrst thickness and a second

5 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.

15. The boardiock of claim 14 wherein the legs are resilient.
10

16. The boardlock of claim 14 wherein the boardlock member is conductive.
17. The boardlock of claim 15 wherein the legs are arcuate.

15 18. 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.

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

projection extending outwardly from said second arcuate edge.

20. The boardiock of claim 14 wherein the first and second PCB engagement
means are axially spaced from each other.
25 |
21. 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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Leg 40 has an arcuate edge 52 with a projection 54. The body of the
boardl ock is al so

g)r(l?;ag]‘E e{ ihzed by maj or opposed pl anar sides 56 an(”*ﬂﬂlcl|"i!"“!|ﬂl|j|”!lfl nal ¢

10

22.  The boardlock of claim 14 wherein the mountihg foot engagement means has a

plurality of projections for engaging the mounting footer.

23. The boardiock of claim 14 wherein the first PCB engagement means is adapted

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

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

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

10 25. 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
156 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

20 engagement means.

26.. 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.

25 |
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boardl ock is shown at A-A Referring to Figs. 3-5, it wll be seen
that the boardlock 10 will be used to nount the receptacle shown in
fragnent at numeral 60. This receptacle has a nmounting foot 62 with a sl ot
64. At the bottomside of the slot there is a wi dened | ower recess 66, and
within there are a nunber of peripheral recesses as at 68 which receive
projections as at 16 of the nounting foot engagenent section of the

boardl ock. As a result of the interacti h of these projections on the
boardl ock and the recesses in the nounting foot slot the boardlock is
securely fixed to the nmounting foot and receptacle. The |ongitudi nal axis
of the boardl ock and the nounting apeéiﬂrelis showmn at A-Ain Figs. 3-4. It
wi |l be understood that this axis is rly positioned in other draw ngs

Boer d ook 10°ErREPE)S BE Ytk Bien comprsd T ByFot Lifbéia bn b 2

there is mounted a component of an electrical connector. The printed circuit board
5 and the electrical connector compénent have aligned mounting apertures. A
boardlock member extends axially through these apertures and has a mounting foot
engagement structure from which two resilient spaced legs depend. These spaced
legs each have projections which are axially spaced from one another so that the
connector member may engage a circuit board of oﬁe thickness on the projection of
10 one leg and also engage a circuit board of another thickness by the projection on the

other leg.
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Figs. 1-5
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PCB has a aperture 180 with an inner peripheral surface 184 which is also
aligned wlgHfihe slot 164 in the nmounting foot. The PCB 180 also has a top
surface 186 on which the nmounting foot and the bottom surface of beam 124
rests. The arcuate edges of the | egs bear against the inner peripheral
surface 184 of aperture 182, and
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5 projection 150 on |l eg 138 bears against the bottom edge 188 of PCB 180 to
secure theddepdptacl e 160 in place on that PCB. Those skilled in the art

wi |l appreciate that PCB 170 may have, for exanple, a conventional

t hi ckness of .062 in and PCB may have a conventional thickness of .093 in.
It will thus be appreciated that a sigg{g boardl ock 110 will effectively
engage a receptacle to either a .062 YA.“PCB or a .093 in. PCB.

Referring to Figs. 8a-9b, a second preferred enbodi nent of the assenbly of
the present invention is shown. In this enbodi mrent a boardl ock 10 al so
simlar to the boardl ock described in Figs. 1-5 is fixed to a nounting foot
262 of a receptacle 260 by neans of the nounting foot engagenent section
(not shown) |ike the previously described boardl ock. The beam (not shown)
is positioned in a recess (not shown) in the nounting foot. The nounting
foot is superinposed over a PCB shown generally at numeral 270 and the sl ot
264 in the nmounting foot is generally aligned wwth an aperture

I
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272 in the PCB. The | egs 238 and 240 of the boardl ock extend into the
aperture ip4the PCB and the arcuate edges of these |legs 248 and 252

respectively bear against the inner peripheral
aperture.
ot her enbodi nents. The top surface of t
foot and the bottom surface bears agé@

| ead in device 290 extends downwardly adja
foot of the receptacle. This lead in deyite

el ement 292 and 294 which are positiop&d ad]
and 258 of the legs of the boardl ock

Figs. 8a-8c, the engagenent of t boar dl ock
fromthe side is illustrated. will be see
| ead in device 290 assists iw aligninidQthe r
272. When this alignnent & acconplished, do

the receptacle to engqgi t he Ie&¢2§9¢d9¥ﬂ6¢
N

the PCB 270. PCB 270 =
RN

surface 274 of this

The PCB has a top surface 276 and a bottom surface 278 as in the
beam bears agai nst the nounting
the top surface of the PCB. A

ot {gp t he nounting
&ed of a sem circular
» pl anar surfaces 256
fg particularly to

ngy 8b, the

¢ wi aperture
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. 062 in.

f hat when

may, for eaaggle, have a thi ckness of FromFig. 8¢ it will be seen
unting foot 262 is superinposed on the top surface 276 of

the PCB the arcuate edges of the legs 248 and 252 will bear against the
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6 aperture. At this point the projection 254 fromthe arcuﬂ) ﬁdg 2 w |
Jbear against the bottom surface 278 of the PCB. The proje i ch
is spaced axially downwardly from projection 254 will not be engaged by the
board 270. Referring, however, to Figs. 9a and 9b the use o
I's shown in engaging a connector to a thicker PCB to a conn cREPLACMIHr SHEE]'
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f oot approaches the top sur ace t he se

menbers gui de the boardl ock t %Eﬂ %H ﬁ ﬁ 2. Referr |
to Fig. 9b when the PCB is atB olnd o H%EQE tlgﬁ, the projection 254

bears agai nst the bottom surface 288 of the PCB. Thus it is-again
I Tustrag ed thaly & ths WMihtion: 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 generaliy
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 so that the mounting apertures are aligned. A
boardlock is axially inserted into the aligned 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 s_lots. |

A first board engagement means is positioned on one of the depenoing legs,
and a second board engagement means is positioned on the other of the depending
legs. The first and second _board engagement means are axially displaced from one
another. Consequently a PCB of one thickness may be engaged by the first board

engagement means while a PCB of another.thickness may be engaged by the second



boardl ock will serve to fix a receptacle on two boards of different

4 hi cknesses. It wll be appreciated that g-mean T Iently and
i nexpensi vely nounting an el ectrical connector o QEEE@EN%éI'mE%d scri bed
i'n which a single boardl ock may be used on severdl {board thicknegsgs.

Those skilled in the art will also appreciate that lal $oggh 992 gnijodi nent s
illustrated included only one PCB engagi ng projectiln on each led tjhat it
woul d be possible to have several axially spaced prejections on eadh leg to
adapt the device to engage nore than two board th|cknesses. VWi | e
t he preséotrd engagementmears: eA sitegle bobrdloclomag theréforerbenisdd o boardsfafr r ed
enbodi nents of the various figures, it is to be understood that other

simlar eliffergnhtbickeessss. bEhe seed o dasignianskmanufactuig mudtipleitypes efay be made
to the described enbodi nent fqr formng, ame functi of .the present
| nvent | oRORAIRGER (08 8UPR, FaRyerORd thisRoas B 2 B a0 BrtieedicB hoarsioeks Fon "
shoul d n%io&%n'n‘:éﬂm_ff&&uhﬂg 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 mounting 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 thén 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:

i Fig. 1 is a side elevationél view of a boardlock used in the asserﬁbly 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 fdot of a connector; .

Fig. 4 is a side elevational view of fhe éssembly shown in Fig. 3;

Fig. 5 is a bottom perspective view of the assembly shown in Fig. 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
féceptacle 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.ob is a side elevational view of the assembly shown in Fig. Sa 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 gen‘e'rally at24
which extends perpendicularly ffom the longitudinal axis of the boardlock. This beam
member includes a minor lateral side 26 and a major lateral side 2é. 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 mqunting foot engagement
section there are opposed resilient legs which are shown generally at numerals 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 édge 48 with a lateral projection 50.

Leg 40 has an arcuate edge 52 with a projection 54. The body of the boardlock is also



WHAT IS CLAIMED I'S: 1.  An assenbly conprising: T rorEY
.circuit board having a nounting aperture; (b) a CO%@I’MM %ET

el ectrical connector having a nmounting foot with a

aperture; and (c) a boardl ock nenber extending axi 4l |7tJuNwaedy si ¢
al igned slots and havi ng a nounting foot ergqgerrent means {rpm
wher e opposed first and second | egs depend{fro ng
f oot engagenent neans and Faid first and sdcond | egs have

respectively first and second printed circuit board engagenent
means archasadtdrized by neajor cpposed phindrisides56 and58. The longitudinabaxs af the

engagenent neans are axially displaced from one anot her.

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 shdwn 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 ant;i 140 of the boardlock extend into the
aperture in the PCB and the arcuate edges of these legs 148 and 152 respectively
bear'against the inner peripheral surface 174 of this aperture. The PCBhas a top
surface 176 and a bottom surface 178. The top surface as at 134 of the beam bears
against the mounting féot and the bottom surface as at 136 bears against the top
surface of the PCB. The projection 154 on the leg 140 bearé 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 boérdlock. 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. fhe arcuate

- edges of the legs bear against the inner peripheral surface 184 of aperture 182, and



2. " The assenbly of claim1 wherein the legs are resiliehtREPLAGEMENTSHEET
.assenbly of claiml wherein the boardl ock nenber is condugtjve. 4. THe
assenbly of claim2 wherein the | egs are arcuate. 5. e 255a0R! w99pf

claim4 wherein there is an outer arcuate edge on the firpt}|leg andg
the first printed circuit board engagenent neans is a proj ectronmextefehHg

=

outwardly fromsaid first arcuate edge. 5

projection 150 on leg 138 bears against the bottom edge 188 of PCB 180 to secure the
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 boardiock
110 will effectively engage a receptacle to either a .062 in. PCB or a .083 in. PCB.

Referring to Figs. 8a-9b, a second preferred embodiment of the assembly of the

present invention is shown. In th_is embodiment a boardiock 10 also 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 recéss (not shown) in
the mouhting 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 %im are positioned adjacent the planar surfaces 256 and 258 of the legs of the
boardlock. ’

Referring particularly to Figs. 8a-8c¢, 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 wit_h th.e aperture 272.
When this alignment is aécomplished, downward pressure is applied to the receptacle
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. 8c 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



6. The connector nmenber of claim5 wherein there is an outer arcuate ed
on the second | eg and a second printed circuit boargq@tﬂggg\wgl_@ppn
is a proj ection extending outwardly from sai d secophd-atcuale edge
7. The assenbly of claim1l wherein there is a first ax|al distance
bet ween t he mounting foot engagement means and the| fjr&t7 giiniiéd
circuit board '

6
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 grojection 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
cbnnector 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. 9b when the PCB is at rest on this surface, the projectién 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 boardiock 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
pre'f;arred embodiments of the various ﬁgures, it is to be understood that‘t;ther 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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Claims

WHAT IS CLAIMED IS:

1. An assembly comprising:
(a) aprinted circuit board having a mounting aperture;
(b) acomponent of an electrical connector having a mounting foot with a
mounting éperture; and
(¢) 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
s‘aid first and second legs have respectively first and second printed
circuit board engagement means and said first and second printed circuit
board engagement means are axially displaced from pne another.
2. The assembly of claim 1 wherein the legs are resilient.
3. The assembly of claim 1 wherein the boardlock member is conductive.

4.  The assembly of claim 2 wherein the legs are arcuate. '

The assembly of claim 4 wherein there is an outer arcuate edge c;n the first leg
and the first printed 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 there is a first axial distance between the

mounting foot engagement means and the first printed circuit board
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thickness and the first thickness | m[uﬁal d seqond t hi ckness.
9. The assenbly of claim?2 vvhere‘mjmmmamu m menbelr |exp @ngNGI7 .

per pendi cularly fromthe connect or

ert bet ween*t he noungijng f oot

engagenent nmeans and the first. and second | egs. 10. The| assendly of
claim9 wherein there is a w dened recess in the nounting foot nenher
and the beam nenber is positioned in sai8d recess. 11 The assenbly of

claim 10 wherein the beam nmenber has an up

10.

11.

12.

13.

engagement means and there is a seconfa)c(ie axtaF| 9 stance 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 assembly 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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13. The assenbly of claim 1l wherein the conponent of an electrical
connect b4. i sAdoardlock fordfastening @ component of an electrical connector to a printed

15.
16.
17.

18.

18.

20.

21.

circuit board (PCB) cdmp'rising 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 boardlock of claim 14 wherein the legs are resilient.

The boardlock of claim 14 wherein the boardiock 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 boardlock of claim 18 wherein there is an outer arcuate edge on the

- second leg and a second printed circuit board engagement mearts 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.



9 14. A boardl ock for fasteni ng a conponent of an electrical connector to

a printed circuit board (PCB) conprising a nounti ng ff@ot:g]’nggg !
nmeans, a first |eg depending fromsaid nounting fodt [J.Lwn:eans

and having a first PCB eng pted toj engage of PCB of
first thickness and a second Tﬂﬂm w.gm ﬂfrom sand ‘rmfuntrmig ’r‘oot
engagenent neans and havi

1
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22. The boardlock of claim 14 wherein the mounting foot engagement means has a

plurality of projections for engaging the mounting footer.

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

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

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

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

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

(a) 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 respectively first and second PCB engagement
means wherein said PCB engagerﬁent méans are axially spaced from
each other; and )

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

engagement means.

26.. 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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DEVICE FOR FIXING AN ELECTRICAL CONNECTOR
T T0 A PRINTED CIRCUIT BOARD

Abstract

Disclosed is an assembly which comprises a printed circuit board on which
there is mounted a component of an electrical connector. The printed circuit board
and the electrical connector component have aligned mounting apertures. A
boardlock member extends axially through these apertures and has a mounting foot
engagement structure from which two resilient spaced legs depend. These spaced
legs each have projections which are axially spaced from one anqther so that the
connector member may engage a circuit board of one thickness on the projection of
one leg and also engage a circuit board of another thickness by the projection on the

other leg.

Figure 1



leg and the first printed circuit board engagenent means is a projection
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22." The boardl ock of claim 14 wherein the nounting foot engagenent neans

has a plurality of projections for engagi ng the nounting footer.
23. The boardl ock of claim 14 wherein the first PCB engage '

adapt ed to engage a PCB having a thickness of ab
The boardl ock of claim 23 wherein the second PCB engage

adapted to engage a PCB having a thickness of about .06p
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aperture conprising the steps of: (a) aligning the nounting footer

-aperture with the PCB aperture; (b) axially inserting into said

al i gned apertures a boardl ock having a nount i oo ;
engagenent means and having first and second axially rFJREﬁlkﬁﬁMQNgnﬁﬁ

| egs having respectively first and second PCB engagenent meang
wherein said PCB engagenent neans ar ially spaced from 2 7 JUN 1584cH
ot her; and (c) selectively eﬁg grng Iyith eithery the first or
the second PCB engagenent : N Thel bkt hotof—ctarm 25
wherein the PCB has a thickness and in _gtep ' | ecti bn of either the
first or the second PCB engagenent ns is the thickness of the
PCB
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