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 SPECIFICATION

 RETENTION SYSTEM FOR ELECTRICAL
CONNECTORS_ON PRINTED CIRCUIT BOARDS

f 1el of the Inventlon

Thls 1nventlon generally relates to the art of

. electrlcal connectors and partlcularly,_ to a . retentlon
'-system for retalnlng an electrlcal connector on a substrate

such as a prlnted c1rcu1t board..

HgBackground of the Inventlon

. _ It is well known to prov1de electrlcal connectors"
mountable to. a. prlnted circuit board with _contact

: termlnals thereln electrlcally .coupled to respectlve _'.

electrlcal circuit traces on the board.- The termlnals may'.

.have 'solder talls prOJectlng from the_ connector and’
 inserted 1nto holes in the board, or the termlnals may ‘have

leg portlons generally parallel to the board for surface"
mountlng in electrlcal engagement with c1rcu1t traces on . .

the board _ In elther 1nstance, the termlnals are coupled

to the 01rcu1t traces on the board most commonly by solder:
connectlons, elther between the solder talls and plated_
through—holes in the board or between the surface mounted

One of the problems w1th electrical connectors'
mounted to prlnted c1rcu1t boards is that the electr1ca1
connectlons between the.contact termlnals and the board
circuits_Oftenhare'subjeCtedjto stresses which can weaken

~.or  destroy the electrical connections. This 1is
particularly true with a common type of electrlcal“"

connector mountable to prlnted c1rcu1t boards, whereln the.'

'fconnector is elongated 1n conflguratlon to prov1de one or'.
”more rows of contact termlnals.

: Surface-mounted electr1ca1 connectors most often”

:have some form of hold-down means_ for securlng the

connector to a surface of the prlnted clrcult board.; The

.holdfdown means may 'be provlded for permanent_securement.ofl-
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-_jthe connector or for temporarlly malntalnlng the connectorj

-on the board._ Such hold-down means may be prov1ded by’
:kmountlng pegs whlch are 1ntegra1 w1th the connector hous1ng
'_or by separate hold-down dev1ces or. cllps.-_ A typlcal.h

arrangement is to prov1de the mountlng pegs or cllps with

a blfurcated conflguratlon, along'w1th outwardly projectlngf'
'hooks or barbs for engaglng the oppos1te surface of the'y
"'prlnted c1rcu1t board whereby the pegs or cllps can be
-_'yleldlngly 1nserted through holeS"ln the' board and__

snapplngly engage the oppos1te 51de of the board to hold_

.. the connector onto the one surface of the board.

Other hold-down means have been provlded 1n the'

.'-form of screws, bolts or other clamplng devices. However,
with the 'ever-increa81ng mlnlaturlzation of electronlc
f clrcultry, along w1th the consequent reductlon 1n s1zes of
-the connectors and termlnals, such clamplng dev1ces often:
-are 1mpract1cal and nelther cost nor space effectlve.--
f:Consequently, varlous types of c11ps or brackets have been .
- used whlch themselves, may be secured to the surface of.7

the prlnted circult board by a substantlal soldered’ area.
Most such cllps or brackets are mounted onto the outside of

" . an electrlcal connector and often prov1de support between
:_:the connector and the printed clrcult board ina dlrectlon__
.transversely of the elongated connector._ However, in_f'
compact electronlc env1ronments, exterlor brackets or
f mountlng cllps are d1ff1cult to assemble to the connector
Jyand do not prov1de sufflclent support between the connector”
| -and the prlnted c1rcu1t board in the 1ong1tud1nal d1rectlon' .
s - of the connector. This 1nventlon is d1rected to solv1ngﬂ
30
N | 'system whereln one or more retentlon members are ea51ly_

the problems set forth above by prov1ding a retentJ.on

V_mounted on the connector from the out51de thereof and whlchp
'prov1de support between the connector and the prlnted
“c1rcu1t board partlcularly longltudlnally of the elongated
'connector. '
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' An object therefore, of the 1nventlon. is to_ -

prov1de a -new and 1mproved retentlon system for an,~
'electrlcal connector mountable to a substrate such as a
;iprlnted CIrCULt board. ' '

In the exemplary embodlment of the 1nventlon, a

._'dlelectric connector hou51ng ‘has electrlcal termlnalsf'”
V_Zmounted thereln. The hou51ng 1s adapted for mountlng on a'

surface of the prlnted 01rcu1t board w1th the termlnals-
establlshlng electr1ca1 connectlon to approprlate c1rcu1t

~ means. on the board. The . hous1ng 1ncludes at least one'g_i
_'lmountlng portlon pro:ectlng generally parallel to the board
Cinm prox1m1ty to the- surface thereof. A generally U-shaped.;-

hold-down c11p ‘has a blght portlon spannlng prox1mal ends

" of a pa1r of leg portlons. The leg portlons are conflgured
for dependlng generally' along oppos1te s1des of the'
"w:mountlng portlon of. the hous1ng, w1th feet portlons at.
_distal ends of the leg portlons for surface mountlng to the'
_dsurface of the printed circuit board. cOmplementary"'
' 1nterengag1ng retalnlng means are prov1ded between the'__
':-blght portlon of the hold-down cllp and the mountlng
o portlon of the hous1ng for reta1n1ng the c11p thereon..

As dJ.sclosed here:Ln, the hold-down clip is a,

thunltary component stamped and formed of sheet metal,
materlal. The feet portlons of the cllp are generally-'

planar for surface.connectlon to the circuit means on_the'

In one embodlment of the 1nventlon, the mountlng"'

'fportlon of the hous1ng 1nc1udes a gusset joining thed’
_mountlng portlon w1th a body portlon of the hou31ng. The-'

gusset includes a groove for rece1v1ng the blght portlon ofﬂ

lfthe hold-down cllp._ As dlsclosed hereln, the blght portlon

) ,1ncludes a cut-out area adapted to embrace the gusset and
'*_'prOJect into the groove. ' .

. 35 o '

In another embodlment of the 1nvent10n,' thel
mountlng portlon of the hou31ng 1ncludes a c11p—rece1v1ng

- slot generally parallel to the.clrcu;t,board.for rece1v1ng_*':
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: .".'at least the blght portlon of the hold-down cllp  The
"blght portlon 1ncludes a tongue for 1nterference f1tt1ng-_ .
into a recess adjacent the slot, an aperture through wh:.ch'_ _ )
an 1ndependent mountlng post can be :mserted ; and an offset '

tab recelvable in a channel 1nterlor1y of the slot to"

' =prevent lateral movement of the cllp.

Other ob] ects, features and advantages of the '.

' :anention w111 be apparent from the follow1ng detalled _' e
.descrlth.on taken 1n connectlon with the accompanylng'
: .draw1ngs. R ' "
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. The features of thls 1nventlon whlch are belleved__

:nto be novel are set forth w1th partlcularlty in the append- o

ed clalms. The 1nventlon,_together w1th 1ts objects and .

' "the advantages thereof may be best understood by reference,_

3_ to the follow1ng descrlptlon taken 1n conjunctlon with the
'saccompanylng draw1ngs,_1n whlch llke reference numerals_
".1dent1fy like elements 1n the flgures and in whlch. '

FIGURE 1 1s a. perspectlve view of an elongated

'electrlcal connector 1ncorporat1ng one embodlment of thed
_:retentlon system of the 1nvent10n, ' '

FIGURE 2 1s a top plan v1ew of the connector of_
FIGURE 3 is a bottom plan v1ew of the connector

FIGURE 4 is a bottom perspectlve v1ew of one of"'h

':'the hold-down cllps,_

.FIGURE 5 is a vertlcal sectlon taken generallyf

'_along 11ne '5-5 of Flgure 1, w1th the hold-down c11p removed_
pto facllltate the 111ustrat10n, ' '

FIGURE 6 is a fragmented elevatlonal view" looklng

:-,1n the dlrectlon of line 6-6 of Flgure 5 w1th the hold-down
' c11p 1nserted 1nto the hous1ng, '

'FIGURE 7 is a perspectlve view of an elongated_"
electrlcal connector 1ncorporat1ng a second embodlment of

_ the 1nvent10n,

FIGURE 8 1s a top plan v1ew of the connector of

FIGURE 9 1s a bottom plan view' of the connector-'

_of Flgure 7 : x o : _ o
s _ FIGURE 10 is. a top plan v1ew of one of the hold-:_; -
_down clips for the connector of Figure 7; = o

FIGURE 11 1s a 51de elevatlonal v1ew of the hold-

'.down c11p looklng toward the rlght-hand s1de of Flgure 10,p'ﬁl

FIGURE 12 is a vertlcal sectlon taken generally
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FIGURE 13 is a bottom perspectlve v1ew of the

'hold-down c11p of the second embodlment° and

FIGURE 14 1s a fragmented. horlzontal sectlon:

‘taken generally along 11ne 14-14 of Flgure 12 w1th the_;...

hold—down cllp and mountlng post removed to facllltate thed
111ustrat10n._”' ' - : T .
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. Detalled Descrlptlon of . the Preferred Embodlment

Referrlng to the draw1ngs in greater deta11

Flgures 1-6 show one embodlment of the retentlon system of-
__"the 1nventlon, ‘and Flgures 7-14 show a second embodiment of'
'_fthe retentlon system. The embodlment ‘of Flgures 1-6 first _
'-_w111 be . descrlbed followed by a descrlptlon of the}f
; embodlment shown in Flgures 7-14. ' S

' Referrlng first to Flgures 1 3, the 1nvent1on is'

_ .”1ncorporated 1n a retentlon system, generally de51gnated*
*flzo, for an electrlcal connector, generally de51gnated 22,
wh1ch is adapted ‘for mountlng to ‘a substrate such as a
printed. c1rcu1t board (60) (Flg. 6) _ The connector is

_ 'elongated and 1ncludes a dlelectrlc hous1ng3 generallyh
:'de51gnated 24, wh1ch has an elongated flange or bodyh,f:#

portlon 26 extendlng between a pair of end gu1de portlons

Q28 progectlng forwardly of body portlon 26. A plurallty ofy"
"matlng portlons 30 also prOJect forwardly of body - portlon
- 26. ‘The matlng portlons are adapted for matlng with a
;complementary connector (not shown) whlch has a matlng endf_
yfor 1nsertlon 1nto channels 32 of gulde portlons 28. -
_ _ A plurallty of termlnals, generally de51gnatedl-
'-f34, are mounted through body portlon 26. Each termlnal'

1nc1udes a contact end 34a on one or the other s1de of one

of the matlng portlons 30 w1th1n cav1ty 30a and a tall end

34b pro;ectlng rearwardly of body portlon 26 for surface

' mountlng on the prlnted 01rcu1t board to establlshf
' “electrlcal connectlon to approprlate c1rcu1t means on “the

A plurallty of mountlng portlons or ears 36y
prOJect rearwardly of body portlon 26 and are ]Olned to the

”Zbody portlon by trlangulated gussets 38. The. mountlng ears S
“are generally flat and extend generally parallel ‘to’ the""
7jfpr1nted circuit board in prox1m1ty to the. mountlng surface R
thereof. A mountlng peg 40 (Flg 3) prOJect downwardly”f A
from each mountlng ear 36 for 1nsertlon 1nto approprlate :
_"mountlng holes in the printed circuit board (60) in order
-r_to accurately pos1tlon and retaln the connector 22 on the .

1
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- board prlor to solderlng 'The entlre connector hou51ng 24,'

'1nc1ud1ng flange or body portlon 26, receiver portlons 28,
"-mountlng ears 36 gussets 38. and mountlng pegs 40, isy
.funltarlly molded of dlelectrlc mater1al such as plastlc or:“'
'f'the llke. ' o

- The 1nventlon contemplates the prov1510n of a.

h;;nhold—down cllp,.generally de51gnated 42,_embrac1ng each_ib
o mountlng ear 36 to hold connector 22 onto the mountlng o

surface of the prlnted circuit . board. More partlcularly,
referring to Flgure 4 in conjunctlon w1th Flgures 1i-3, each

_hold-down cllp 42 1s generally U-shaped as deflned by a.
-blght portlon 44 spannlng prox1mal ends of a palr of 1eg:'
:'portlons 46. The leg portlons are conflgured for dependlng
lalong oppos1te s1des of a respectlve one of the mountlng
”'ears 36 as best seen 1n Flgures 1 and 6.” Generally planar"
' feet portlons 48 pro:ect outwardly from leg portlons 46 for .
'l__surface connectlon to mountlng pads on the prlnted clrculti
: board. A slot 50 is formed 1n a forward edge 52 of blght
: portion 44, and the slot has 1nwardly d1rected barbs 54 for
' sk1v1ng 1nto the plastlc materlal of one of the gussets 38'“'
at one of the mountlng ears 36, as will be seen
-herelnafter.' Each hold-down c11p 42 is a unltary componentl
"of stamped and formed sheet metal materlal. '

Figure 5 shows one of the mountlng ears 36 (the

i mountlng ear at the rlght-hand end of the connector 1n Flg.

2). pro;ectlng rearwardly of body portlon 26 and jOlned tof

the body portion by generally trlangular gusset 38._ It can.
 be seen that a groove 56 is formed in ‘the gusset

1mmed1ately above the top surface of mountlng ear 36._ Thls"
groove is s1zed and conflgured for rece1v1ng one of the_

._mountlng cllps 42 (Flg. 4) in. the dlrectlon of arrow "A"_
'(Flg. 5) In essence, groove 50 in blght portlon 44 of the
ﬁmountlng cllp embraces gusset 38 w1th1n groove 56, as barbs g

54 sklve 1nto the plastlc materlal of the gusset within, the

groove. At the groove,_the gusset 1s just sllghtly w1der_"'
_ _”than the thlckness of the - sheet metal materlal of the cllp'
-a;tat the blght portlon thereof.- ' '

.-;:fs -
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_ Flgure 6 shows how blght portlon 44 of each.hold-'ﬂﬁf
_down c11p 42 rests on top “of 1ts mounting ear 36 w1th legl

fportlons 46 of the c11p dependlng along opp051te 51des of
fthe mountlng ear, and w1th feet portlons 48 of the c11p 1n
rengagement w1th a top surface 58 of a prlnted c1rcu1t board .
'.60._ The feet may ‘be soldered to mountlng pads on the topf'

surface of the board._ Mountlng peg 40 prOJects through an

”approprlate mountlng hole 62 in the board. The such a.
-:conflguratlon, the mountlng ear is secured under the cllp.
-42 whlle the gusset 1s secured to the cllp.

Referrlng to Flgures 7-9 ‘a second embodlment of '

a’ retentlon system, generally des1gnated 64, 1ncludes an
:.elongated electrlcal connector 66 which 1s substantlally '
".1dent1cal to connector 22 of. system 20 in Flgures 1-3. The'
’_differences between the two systems re51de 1n the mountlng _

ears and hold-down cllps. .Therefore, llke nnmerals have

been applled 1n Flgures 7-9, and 12 to de51gnate 11ke__
components of connector 66 wh1ch correspond to those __[

°components already descrlbed above in relatlon to connector'__
22. In partlcular, connector 66 1nc1udes an elongated

_ dlelectrlc.hou51ng, generally de51gnated 24 w1th flange or;"
- body . portlon 26, gulde portlons 28 lncludlng channels 32,.
'?matlng portlons 30 and termlnals 34 1nclud1ng contact ends'.

34a and tails 34b. -

System 64 in Flgures 7-14 1ncludes a plurallty of

mountlng portions or ears 68 projectlng rearwardly of body
portlon 24. Separate mountlng posts 70, such as of metal

-'extend downwardly through ‘the’ mcuntlng ears. Each mountlng_"
-"ear includes a slot 72 (FJ.gs." 7,_ 12 and '14) extendlng'
.substantlally therelnto from the rear of the connector for
-rece1v1ng a hold-down cllp, generally des:.gnated 74 1n
-:Flgures 10 and 11. A recess 73 of reduced width is located
_at the 1nner end of slot 72 and extends 1nto a portion of
”body 26. A channel 90 is 1ocated 1n the lower surface of
‘slot 72;; Only two hold—down cllps are shown in Flgures 7- o

9, at’ opposlte ends of the connector hous1ng although a

'thlrd c11p could be attached to the central ear 68._,_
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| Referrlng to Flgures 10 12 1n conjunctlon with

.Flgures 7-9, each hold-down cllp 74 is generally U—shaped )
i,as deflned by a blght portlon 76 spannlng prox1ma1 ends of_h:
o a pa1r of leg portlons 78 conflgured for dependlng along o

oppos1te s1des of a respectlve one of the mountlng ears 68

__,1-51m11ar to mountlng cllps 42 in the embodlment of Flgures
'._.1 -6. Also 11ke cllps 42 , hold-down ‘clips 74 1nclude
'-generally planar feet portlons 80 for surface connectlon tof

mountlng pads on. the_ prlnted 'clrcult board. lf'The

hﬁdlfferences in mounting c11p 74 are that b1ght portlon 76_
‘includes (1) a forwardly projectlng tongue 82, (2)_ a;'
fcentrally located aperture 84 and (3) a tab 86 whlchJIS'

offset from blght portlon 76 by bendlng the tab out of an

- openlng 88 such that the tab is offset from the plane'of o

the blght portlon as seen ‘best in Flgure 11. Barbs 89 are"

"stamped out of the edges of tongue 82.

Referrlng to Flgure 10 14, 1t can be seen that

'blght portlon 76 of hold—down c11p 74 has been 1nserted ;
into slot 72 of mountlng ear' 68. Tongue 82, and
partlcularly barbs 89 of the tongue, sklve 1nto the plastlc'”p

'offset tab 86 depends downwardly 1nto a channel 20 (Flg.
”12) " The w1dth of ‘the channel 1s just s11ght1y greater

than the w1dth of the offset tab to prevent lateral
(longltudlnal of - the - connector) movement of the Cllp.
Mountlng post 70 then is lnserted downwardly through'
aperture 84 in the blght portlon of the cllp. Once the

- hold-down clip is p051tloned as shown in Flgure 12, feet 80'
: .of the c11p ‘are soldered to the mountJ.ng pads on the
.prlnted c1rcu1t board.'_In the ‘alternative, if desired, o
_'tongue 82 and barbs 89 could be ellmlnated. In order to
:retaln ‘the cllp w1th1n the mountlng ear, the aperture 84

would be dlmen51oned to approx1mately the same s1ze as the '

'-dlameter of mountlng post 70.: Accordlngly, upon 1nsert1ngl '
lthe post the cllp would ‘be secured to the hous1ng.

A further alternatlve_ conflguratlon of leg'

z”portlons 46 is ~shoun’ in phantom in Flgure 4. Rather.thani

s_iozl
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nbendlng the end of the leg portlons to create feet portlons
48, the leg portlon could extend 1n a stralght manner asi;
'1nd1cated at 46' so that the end 46" of such leg portlon.

may extend J.nto a hole.. In the alternatlve, the leg

:portlon may extend through the hole and then be bent or
,'otherw1se deformed at an angle to leg portlon 46 (such as
.to a shape similar to foot portlon 48) and ;f_des;red_pdd
,subsequently soldered. ' | .

It will be understood that the 1nventlon may bef
embodled 1n other speclflc forms wlthout departlng from the d

splrlt or central characterlstlcs thereof. The present _-'.

" examples and embodlments, therefore, are to be con51dered__f_ :

in all respects as 1llustrat1ve and not restrlctlve, and’
:ﬂthe 1nventlon 1s not to be- 11m1ted to the detalls glven
'jhereln.
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“1. A retentlon system (20 64) for an electr1ca1 |

iconnector (22 66) mountable to a substrate such as a
'-prlnted c1rcu1t board (60), comprlslng._ ' '

-a dlelectrlc' hous1ng (24) hav1ng termlnal

"rece1v1ng cav1t1es thereln,'a plurallty of termlnals (34)

1mounted 1n sa1d cav1t1es, the hou51ng belng adapted for
'ixmountlng on a surface (58) of the board w1th the termlnals_”
;Mestabllshlng e1ectr1ca1 connectlon to approprlate c1rcu1t
. traces on the board and the hous1ng 1nc1ud1ng at least one

' generally parallel to the board in prox1m1ty to saldﬂ
surface, ' ' |

a generally U-shaped hold-down c11p (42 74)_

o mounted on the mountlnq portlon of the hous1ng and hav1ng'
.'a blght portlon (44 76) spannlng prox1mal ends of a:pair of o
: leg portlons (46 78), the 1eg portlons belng conflgured for"

_ .dependlng generally along oppos1te 51des of sa1d mountlng
';_Nportlon of the hou51ng w1th end portlons (48 80) of the 1eg

' portlons for mountlng to sa1d prlnted c1rcu1t board, ‘and

complementary 1nterengag1ng _ retalnlng means y:
(38 50 56,72,82,86, 90) between the blght portion- of the
hold-down cllp and said mountlng portlon of the hou51ng for-
retalnlng the c11p thereon. '

2. The retentlon system of clalm 1 whereln said

'l'end portlons of the hold-down c11p comprise substantlally
,planar surface mount feet for surface connectlon to the

surface of sa1d prlnted c1rcu1t board.

3. The retentlon system of clalm 2 whereln sa1d

-1:_hold—down c11p comprlses a unltary component of stamped and -
.]formed sheet metal materlal. o ' ' '

1955009:SG"._-“ C
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4, The retent1on system of c1a1m 1 whereln said

mount:.ng portJ.on of the hou51ng 1nc1udes a gusset (38)_'
'301n1ng the mountlng portlon w1th an elongated body portlon-

- of . the hou51ng, ‘and Sald blght portlon of the hold-down -
' cllp engages the gusset to retaln the c11p on the hous1ng."

f-s.q The retentlon system of c1a1m 4 whereln sald'f"
”i'complementary 1nterengag1ng retalnlng means 1nc1udes a _
'groove (56) in the gusset for rece1v1ng the blght portlon -
'of the hold-down cllp. T o |

_ 6. The retentlon system of. c1a1m 5 whereln sald :
blght portlon of the hold—down cllp 1nc1udes a cut-out area
(50) adapted to embrace the gusset and project 1nto the_'

groove. .

7. The retentlon system of clalm 1 whereln salle:

_mountlng portlon of the hou51ng 1ncludes a cllp-rece1v1ng_
_slot (72) generally parallel to the board for rece1v1ng at
_ least the b;ght portlon (76) of the hold-down cllp_(74), '

8._ The retentlon system of clalm 7 whereln sa1d__:

'blght portlon (76) of the hold-down cllp (74) 1ncludes a
*tongue (82) for 1nterference f1tting into a recess (72) in
.sa1d hous1ng. '

9. The retentlon system of c1a1m 7 whereln sa1d

,'blght portlon (76) of the hold-down clip (74) 1ncludes an:'
o . h-aperture (84) through whlch an 1ndependent mountlng post

(70) can be 1nserted.

10. The retentlon system of cla1m 7 whereln sald_

'-blght portlon (76) of the hold-down c11p (74) 1ncludes an
foffset tab (86) recelvable 1n a. channel (90) locatedy
'”1nterlor1y of sa1d slot (72) to prevent lateral movement of
ﬂthe c11p. ' L '
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