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.SPECIFICATION 

RETENTION S¥STEM FOR ELECTRICAL 
CONNECTORS ON PRINTED CIRCUIT BOARDS 

Field of the Invention . 
This invention generally· relc;ttes to the art of 

5 electri~al connectors ·and, p~rticularly, to a . retention 

system for retaining an .alec~rical connector on a substrate 
suCh as a printed circuit board. ··· 

.10 
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Background of the Invention . . . 
. It is weil known to provide electrical c:onnectors. 

mountable to a printed circuit board, with contact 
terminals therein · electrically . coupled to respective 

electrical circuit traces-on the board •. The terminals may 
. :have · solder· tails projecting from the connector and 

inserted into holes in the board, or the terminaismay have 
fl ... ·. . . . .· . . . . ... :··. . .. 

leg portions generally parallel .to th$ board for surface 
. . . . .. 

mounting_ in electrical engagement with circuit traces on 

the .board.. :i:n either instance, the terminals .are ~oupled . 
to the circuit traces on the board most commonly by solder 

. . 

connections, either between the solder tails and plated 
2 o thrC>ugh ... holes in the board or between the surface mou.nted 

. . . . 

leg portions. and the cirC:uit traces on the board surface. 

One of ·thf! problem~ with. electrical ·connectors 

mounted to printed circuit boards is that the electrical 

connections between the .. contact terminals and the board 
25 circuits often are subject~d-to stresses which.can weaken 

or· . destroy the electrical connections. This is 

particularty true witll a common type of ·electrical 

connector mountable to printed circui.t boards~ wherein the 
'·.. . . 

connector is elongated .in "c.onfigurati()n to provide one or 

30 more rows of 'contact.terminals. 
Surf ace-mounted electrical connectors most often 

have some form· of hold~down means for. securing the 

connector .to a·surface of the printed circuit board. Th~ 
hold-down means may·be.provid~d for permanent securemerit of 
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the connector or for tempo~(i,rily maintaining the.connector 
·on the board~. . such bold-do~ ~eans may be' provided by 
mou~ting pegs which. are.integral .with the connector housing 
or by . separate hold-down. · d~vic~s or clips. · .A typical 

·. 5 arrangement is to provide the inount:i,.ng pegs or clips with 
. a bif'urcated configuration, along with outwardly projecting' 
hooks or barbs fo~ eng~gi.ng the opposite surface: of . the 

printed circuit boardi. :whereby the. pegs or clips. can be 
yie~dingly inserted through · holes in the board and 

. . . . : 

io snappingly engage th_e opposite side of the board to hold 
the.connector onto the one surface of the board. 

Other hold~d~wn means have.been provided in the 
form of screws, bol t_s or Othe~ clamping de~ices. 
with the · ever-increasing min.iaturization . of 

However, 

electronic 
15· circuitry, along with the. corisequerit reduction ii:l sizes of 

the co.tinectors· and terminals, such . clamping devices often · 
are impractical and·.· neith~r .· cost nor space effective~ 

.· Consequently I . various types of ciips or brackets have been 
used which, themselves, may be secured to the surface of 

20 the printed circuit boa;rd·by a substantial soldered area~ 
Most· such .clips or brackets are mounted onto the outside.of 

· an electrical connector ari~ often· provide support between 
·.the . connector and the pr~rited circuit board . in a direction 
transversely .· of _the elongated connector. · However, in 

25 compact electronic· environments, exterior· braqkets or 
mounting clips are difficult to assemble to the connector 
and do not provide su.ff icient support between the. co~nector 
and the printed circuit board in ~he longitudinal direction 
of: the connector. ·This . inve_ntion is directed to solving 

30 the problems set forth above .by providing a retention 
system wherein· one . or. inore retention members are easily 
mou~ted on the connector from-the outsicfe thereof and which' 

.· provide · support . betw~eri the conriecto~ and. the printed 

.circuit boat.dpart:i,.cularly longitudinally of.the elongated 
35 connector. 
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summarv of ··the Inve~~ion 
An object, · thei:-efore, of the invention is to 

provide·. a ·new · and improved retention system for an . 

electrical ~onnector mountable -t·o ·a substrate such as a 

5 . printed. circuit board. 
·.·In· the exemplary embodiment _of the invention, a 

dielectric connector housing has electrical. terminals 

mounted therein. The housing is adapted for mounting on a . . . . . . . 

surface of the· printed cfrc\.lit board with the terminals 

10 establishing· electrical connec;:tion to appropriate C?ircuit 
means on the board... The. housing includes at least one 
mounting portion proje~ting generally i>arallel -t~. the. board 

in p~oximity· to the surf.ace thereof. A generally u-shaped 

hold.:..down clip.has a bight portion.spanning proximal ends 

· 15 of a pair of leg portions. The leg_ portions are configured 

20 

25 

30 

·for depending generally ·along opposite sides of the 

mount~ng portion of the nousing, with feet. portions at 
. distal ends . of . the leg portions for surface mounting_ to the .. · 

surface of the printed circuit board. Coinplementary 

interengagiriq retaining n\eans are pr~yided between . the 
.. bight portion. of. the . hold-down clip . and the mounting 

portion of the ·housing fot" retaining' th~ clip thereon •. 

_unitary 
material. 

As disciosed he~ein~ the· hold-dc;>wn _clip is a_ 
.. · .... 

component stamped and formed of sheet metal. 
The feet portions of t}?-e clip are generally· 

planar for surface connection to the circuit means on the 

board. . . . . . . 

·In one embod_iinent of the invention, the mounting 

. portion of the housing inc:lude~ "a . gusset j ~ining the 

mo\lnti,ncj port-ion with.a body por:tion of t~e_housing. The 
gusset includes a groove for receiving the bight portion.of 

. the hold~down clip. As .disclosed herein, the bight portic>n . . . . . ·.·· . . . ·.. . . . . .· . . . . 

. includes a cut-out area adapted to embrace the gusset and 
pro) ect into the groove.· 

35 Iri another' .. embodiment of the invention, the 

mounting portion· of the.hC>using includes a clip-receiving 
. . .. . .· .. ·. 

slot. generally paralle.l to the circuit .board .for receiving 
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· at least the bi9ht portion of the· hold-down clip. The· 

bight portion includes a tong'1e for interf~rence fitting 
. . 

into a recess adjacent the slot; an aperture th:rough which 

an independent mounting· post can be inserted; and an offset · 

s · tab receivable in a channel interiorly of ·the ·slot to 

'prevent lateral movement of the clip. 

Other obj eets., :features and advantages of the 

invention ·will be ·apparent from th~ · following' d.et.ailed 

_description taken in· connectic::m·. with·. the accompanying .. 
l() drawings. 

·. ,· . 
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Brief Description of ·the Drawings . . . .. . 
. . . . .The featqres ·of this invention· ~hicn are believed 

to be novel are set. forth with pa~ticularity in th.e append­

ed claims. The in~ent.ion, together with its objects and 

5. . the advant~ge~ thereof_, may be best understood by reference 

to the following description taken in c:onjunction with the. 

accqmpanying drawlngt;, in which like ref e~ence numerals 

identify like. elements in the figures and in which: 

·FIGURE t is a·. perspective view ··of an elongated 

10 electrical connector incorporatinq one embod.im~nt of the 

retention system of the invention; 

FIGURE 2 is a top . pla_n view of . the connector of 

... Figure 1; 

FIGURE.3 is a bottom plan view of the connector 
15 of .Fig\ire 1; 

FIGURE ·4 is a bottoltl perspective vie"". of ·one of 

the.hold-down clips; 

. . FIG~E 5 is a yertical section takeri ·. ·~en_erally 
along line·s-5 of Figure 1, with the hold-down clip removed 

· 20 to facilitate the illustration; 

. FIGURE 6 · is a fragmented elevati~nal view looking 

in the direction of .line ·6~6·of Figure 5 withthe hold~down 

clip inserted into the housing; 

FIGURE 7 is . a perspective view of. ~n elonga·ted 

25 electrical connector incorporating a .second embodi~ent of 

the invention; 

FIGURE 8 is a top plan view of the connector of 
Figure 7; 

·.. . 

FIGURE 9 is a bottom . plan view·, of the connector 

30 of Figure 7; 

· FIGURE 10 is . a top plan view of one of the hold-· 

d(;)wn clips for the connect(>r of Figure 1; 
FIGuRE 11.is a side elevational view of the hold­

down .clip looking.toward the right-hand side of Figui:e 10; 

35 FIGURE 12 is a vertical.section taken generally 

ale>1:1CJ lin.e 12-12 of Figur.e 7; 

5 
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FIGURE 13 i's a .bottom pers1>ecti ve view of · the 

hold-down clip of the second embodiment; and 

· FIGURE i4. is a fragmented.·. horizontal ·. section 

taken qeneral~y aloriq line 14-14 of Figure. 12 with the 

·· 5 hold-down. clip and ~ountin.q post removt!d to facilitate the 

illustration. 

6 
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Detailed Descripti_on of· the Pref erred Embodiment 
Referring to the drawings in greater detail, 

.. . 

Figures 1~6 show orie embodiment. of the retention system of· 
··the inyention, . and Figures 7-14. show a .second embodiment of 

5 "the retention system~. 'rhe embodiment of Fiqures 1-6 first 

lQ 

will be described,. followed by a description of the·. 
embodiment sho~ ·· in Figures 7 "".'14. 

Referring. first.· to Figures 1-3, the. invention. is 
··incorporated in a· retention system, generally. designated· 

. 2o, · for a·n electrical connector, genei;ally designated 22 '· 
which. is adap~ed . for . mounting to . a substrate su~h as a 
.Printed circuit board· (6.0) (Fig. 6). The connector is 
elongated ·and includes ·a dielectric housing, ·generally 

designa~ed 24, which ~as . an. elongat~d flange or body 
15 portion 26 extending between a_ pair of end guide portions 

· 28 projecting forwardly of body portion 26. A plurality of 
mating portions 30 ~l~o.project forwardly of body portion 
26. The mating portions are. adapted for l\\ating with a 
compleinentary connector (not shown) which has a mating end 

20 for insertion into Channels .32 of quide portions 28. 
A .plurality of terminais, qenerally d~signat'ed . 

34; are mounted through body portion 26. Each terminal 
includes a contact end 34a.on orie or the tither side of one . . . . . . . . . . . 

of the mating portions 30 within cavity 30a and a tail end 
25 34b. projecting re~rwardly of. body portion 26 for surface 

mounting on the printed circuit board to esta):>lish 
electrical connection to appropria:te circuit .means on the 
board. 

A· plurality · of mounting portions or ears 3 6 
30 project rearwardly of J:>ody porti~n 26. and are joined to the 

body portion by triangulated <JUSSets · 3S. The mount·irig ears 
are generally flat and extend geherally parallel · to· the 

. printed c1r.cuit board in proximity to. t:he mounting surface· 
thereof. .A mount.fnq. peg 40 (Fiq. J) project downwardly. 

35 from each mounting ear 36 for insertion into. appropriate 
moun:ting hol~s in. the .printed ci.rcuit board·. (60) in order .· 
to accurately position and retain th~ connector 22 on, the 

··. 7 
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board prior to soldering. . The entire· connector housing 24 I . . . 

including flange. or body port~on 26, receiver portions 28, 
mounting ears 36, gussets 38. and mounting "pegs 40, is 
unitarily molded_of dielectric material such as plastic· or .. 

5 ·the like. 
. . 

The invention·· contemplates the provision . of a . 
hol~-down clip, ·. ~ene:r;ally designated 42, embracing each 

. mounting ear 36 to }?.old connector 22 onto the mountlng . . . 

surface.of the printed, circuit b~ard. More particularly, 
10 referring to Figu~e ·4 in conjunction with Figures 1-3, . each 

hold-dowri clip·· 42 is. ge~era~1y'. u-shaped as defined. by a. 
bight portion 44 spanning prox_imal el}ds of· a pair of leg 
portions 46. · The leg p~rtions are configured for depending 
along opposite sides of a respective one of the mounting 

·. 15 ears 36 as best seen in· Figur~s 1 and 6. Generally planar 
f'eet portions 48 project o'1twardiy from.leg portions.46 for 
surf'ace co~nection to.mounting.pads.on ·the printed circuit. 
board. A slot 50 is formed in a forward. edge 52 of bight 
portion 44, and the -slot···has. inwardly directed ·barbs 54 for 

20 
. . ·. . .· . . . .· 

skiving into the plastic material of one of the guss~ts 3.8 
at one of . the mounting . ears 36, as will be seen .· 
hereinafter.: Each hold-down clip 42 is a unitary component 
of stamped and formed sheet metal material .• 

. . . . . 

.. Figure 5 show$ one of the mounting ears 3 6 (the 
25 mounting e_ar at the right-hand end of the connector in Fig. . . . . . 

2) projecting rearwardly.of body portion 26_and joined to . . . . . . . 

the body portion by ·generally triangular gusset 38. It can 
be seen that a groove. 56 is formed in the gusset 
immediately above the top surface of mounting ear 36. This 

30 groove is sized and. configured for receiving one. of . the 
mounting clips 42 .·(Fig. 4) in the direction of cirrow "A'' 
(Fig. 5).. In essence, g:i:'oove. 50. in bight portion 44 of the. 
mounting.clip embraces gusset 38 withi~ groove 56, ·as· barb~ 
5·4 ski ve into. the plastic materi.a1 .. of . the. gusset . within .·the 

.. 35 groove. ·At .the groove,· the gusset is just slightly wider 
·than the thickness of the sheet metal material of the'clip 
at the bight portion thereof. 
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Figu_re 6 shows how bight portion 44 of ·each hold;,. 

dOWn clip 42 rests on top ·of its mounting ea:i:- 36 1 wit}l leg ... 
. portions 46 of the. clip. depending along opposite sides o_f 

the mounting ear, and with feet portions 48 of the clip in 
. . . . . 

5 engagement with a top surface 58 of a printed circuit board . 
60. The. feet may . be soidered to· mounting pads on the top.·. 

surface of the board. Mounting peg 40 p~ojects through an 
appropri.at~. mounting hole 62 in the . ·board. The such· a. 

. . . . . 

configuration·, the mounting ear is secured under the clip 

10 42 while the gusset is secured to the clip~ 

15 

. . 

Referring to Figures 1~9, a s,econd embodimeritof 
. a retention system, generally designated 64, includes an 
elongated . electrical connector 66 . which is substantially 

identical to. connector 22 of system 20 in Figures 1-3. The 

differences between the two systems r~side_in the mou~ting 
ears and holc1-down c.lips. Therefore, like numerals have 
been applied in Figures 7-9 ~- :and 12 . to. designate . like 

components of connector 66 ·.which correspond to those 

co:mponents already described above in relation to connector 

20 22. In particular, -connector 66 includes an elongated 
. . . . . 

25 

dielectric housing, generally ·designated 24, with flange or 
body. portion 26, . guide portio~s. 28 ·.including ·channels . 32, 

.. mating porti~ns. 30 a~d·. termi11als 34 including. contact end~ 
34a and tails 34b. ·. .. . 

system 64 in Figures 7-14 includes a plurality of 

mounting portions or ears 68 projecting rearwardly of body 
port.tori 24. Separate.mounting posts 70, such as of metal, 

extend downwardly through· the mounting ears. Each mounting. 

ear includes a slot .72 . (Figs. 7, 12 and 14) exte.nding 
30 substantially thereinto from the ~ear of the conriector.for 

receiving a hold-down clip, generally designated 74 in 

Figures 10 and 11 •. A recess 7J of r~duced width is ·19~ated 
at the inner end of slot i2andexte~ds into a portion of 
body 26 ~ A channel 9.0 .is locate·d in the iower surface .. of 

35 . slot 72. only two hold-ciown .clips are shown in Figure.s 7-

9, at opposite. en~s of the ~onnector housing although a 

thirdcl~p could be attached to .the central ear 68. 

9 

· .. ··. 



. ~ .. 95-009 SG .. 

Referring to Figures 10.,.;12 in conjunction with 
Figures 7 .... 9, . each . hold~down clip _74 is generally. u-s~aped 
as defined by a bight:. porticm _76 spanning proximal ends of 
a pai~ of leg portions. 78 c~nfiqured for depe_ndi.ng along . 

5 opposite sides of a respective one of the mounting ears 68 
similar to mounting clips 42 in the embodiment ~f Figures 

. 1-6.. Also like clips 42,. hold-down .. clips 7_4 ···include 

generally planar feet portions_· 80 for surface connection to 
mountin9 pads . on the printed- ·. circuit board. . The 

10, differences in mounting clip 74 are that.bight port~on 76 
includes. (1) a. forwardly ·projecting tongue 82, (2) a 
cen_trally locate~ apertur_e 84 and (3) a. tab 86 ~hich fs 
offset frq~ bight portion 76 .by bendi~g the tab out· of an 
opening 88 'such that the tab. is off set from the plane of 

15 the bight portion as seen best· in Figure 1L. Barbs 89 are 
stamped out of the_e.d<Jes of tongue.82 • 

. Referring· to Figure i0-14, it can be seeri that 
bight portion 76 of·. hold-down clip· 74 · has bean inserted 
into slot·. 72 ·of mounting ear 68. '!'onque 82, arid 

20 parti_cuia;rly }?a~bs 89· of tlte tongue, skive into the plastic 
material of a recess. 73 · tq_ .retain the clip on ear 68 while 
offset tab 86 depends downwardly into a channel 90 (Fig. 
12 )". . . The ·width· of ·the channel is just slightly greater 
than the· width of. the off set tab to prevent lateral 

25 (longitudinal of the' connector) movement of the clip. 
Mounting_ post 70 then is inserted. downwardly through. 
a1>erture 84 .. in the bight portion of the _clip. onee the 
hold-down ~lip is posttloned as shown in Figure,. 12 I feet 80 
of the clip are . soldered to the mounting .pads ori the . . . . 

30 .printed· circuit board. · · ·In the alternative, if desired, 
tong\ie ~ 82 and barbs 89 .could. be: eliminated. In order to 
retain the clip within the m~unt,ing ear~ the aperture ,84 
would be dimensioned to approximately the same size as the 
diameter ot: mouriting post. 10. ·_. A~cordirtgiy, ~pon inserting 

35 the po_st, t:tie clip would be secured to the housing. 
·.A· further alternative . configuration. of leg 

.. ' 

portions 46.is shown· in phantom in Fiqure 4. Rather.than 

10 . 
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bendinq the end of the leq portions "to cre~te.feet.portions 
4a, the leq portion ·could.· ·extend in a straiqht manner .as 

. . . . . . .. · 

indicated at46' so thatthe end 46'' of such leq portion 
. . . . . .·.· .. 

may e.xtend into a hole. In ·the alternative; the leq 
5 portion may extend through the hole and then be })ent o.r 

. otherwise deformed at an .. anqte "to leg pbrtion 46. (such as 
to a shape·. si1;11ilar to . foot portion 4S) and, if desired, ·· · . 

. eiubsequentiy soldered. 

It will be understood.that the .invention may be 
10 embodied.in other specifi~ forms without departinq from the 

.. . 

spirit. or ceritral characteris~ics .·thereof. The present 
examples and embodiments, theref~re, are to be considered 
in all respects as lllustrative and not restrictive, and· 
the invention .is not to be limited to the details qiven 

15 herein. 

11, 
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CLAIMS: 

1. - A retention system (20,64)-for an electrical 
-connector -(22, 66) -mountable _to a substrate· such as a 
-printed circuit }:)oard _(60), -c~mprising: -

5 a d1e:Lectric hQusinq {24) . havi~q terJ(linal 
receivinq ca~ities therein,_ a plurality_ of terminals (34) 
mounted. in said ~avities, the :housinq beinq- adapted. for 
mountinq on-~ surfaC:e-(58) of the-board with_ the terminals 
esta}:)lishinq electrical connection to appropriate ci-rcuit 

10 traces on the board, andthe housinq includinq at least one . . . . ·. . .· . . . 

rearwardly proj ectinq mountinq portion - ( 3 6, 68) -- projecting 
qenerally -parallel to the board in proximity to said-_ 
surface; 

a qenerally u-shaped hold"'."dc:>wn clip (42,74) 
. 15 mounted on the mountinq portion of -the p.ousinc;J . and havinc;,­

a biq~t _portion ( 44 -~ 7 6) spanninq proxi~al ~nds of -a,_ pair of 
leq -port:ions- (46,78), the leq portions beinq configUred for· . . . , . . . . 

.dependinq ·qenerally alonq opposite sides of said mountinq 
portion of the houE;inq with end portions -(48,SO) of "the leq 

20 portions for mountinq to said printed -circuit board; and 
_ complementary interenqaqinq . retaininq - means 
(38,50,56 1 72,82,86,~0) bet~ee~ - the biqht portion of the 
hold-:doWn clip and said mouritiriq porti_on_ of the housinq for 
retaininq the clip thereon. 

25 2._ The retention system of ciaim 1 wherein said 
_ end portions· of the hold~down clip compr.ise subst~ntially 
_ planar surface · mount feet for surface connection to the 
surface of said printed circuit board. 

_ 3. - . The , retention_ system of claim 2 wherein said 
30 hold-down clip comprises a· unitary component of stamped and 

formed sheet .metal material. 

.=·. 12 
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4. The retention system of claini !Wherein ·said 
mountinq _portion_ o_f _the housinq __ includes a_ CjUSset (38) 
joininq the mountinq portion with an elonqated body portion 
of _the housinq, and ~~id bight_ portion of the hold-down 

5 clip enqaqes the gusset to retain the clip on the"housinq. -

5. The ·retention-~ystemqf claim 4 wherein said 
complementary intereriqaqinq -r'etaini.nq -mea~s includes a . .. . . . 

ql;'oove (56) inthe 9usset for receivinq the biqht portion 
of the hold-down clip. -

. . . . 

10_ -6. -The retenti~n system of claim 5 -wherein said 
biqht portion of, the-hold-down clip incll.ldes a cut-out area 
(50) adapted to embrace the qusset and project into -the 
qroove. 

1. The retention system of claim 1 wherein said 
15 mountinq portion of __ the housinq inclµdes a clip~r~cei~inq 

slot (72) qenerally parallel to the-board-for rece.ivinq-at 
- -

least the biqht portion (76) of _the hold-down cl.il> _ (74) ~ 

8. -_The retention syst~ of claim 7 wherein .said _ 
biqht portion (76) of the hold-doWn clip (74) includes a . . . . . . . 

20 torique (82) for inteJ;"ference fittinq into a recess (72) in 
said ho\lsinq. 

9. _The retention system-of claim 7 wherein said 
biqht portion (76) of the hold-down clip-(74) includes an 
aperture (84) throuqh-which ari indepen<ient-mountinq post 

25 (70) can be inserted. 

10 • The retention·' sys~em of claim 7 wherein said _ 
-biqht portion (76) o+:theh~ld~do~n clip '(74) -includes -an 
offset tab - (86) rece-ivable: in ia - channel · (90) located 

·interiorly of said slot (72) to prevent lateral movement of 
30 _ the clip. 

13 


