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present invention relates generally to an electrical mgdﬁn()assenbl y for

nounting to a printed circuit board. Mre particul arl resents77-
i nvention relates to a 4 “:té]g P (:]?;1'5,'2?

p IRCUIT B CONNE R\/

5 FIELD OF THE INVENTION:

The present invention relates generally to an electrical connector assembly for
mounting to a printed circuit board. More particularly, the present invention relates to a
removable cover for a surface mount printed circuit board connector which permits the |
secure positioning of the connector to the edge of the printed circuit board so as to permit

10 | solder connection of the 'éonnector_ to the printed circuit board.

BACKGROUND OF THE INVENTION:
There are a wide variety of electrical coﬁnectors which ave adapted to be mated
with a printed circuit board. Many of these connectors, referred to as header connectors,
15 are supported adjacent an edge of the printed circuit board s as to be accessible for

external electrical connection with a mating connector.

" These header connectors typically in(;lude an insulative housing which supports a
plurality-of electrical contacts therein. The contacts include tail portions which extend
20 | from the housing and are adapted for electrical engagement with electrical waces on the
printed circuit board. The solder tails extending from the housing of the header connector
are aligned with solder pads of the traces of the printed circuit board so that the solder

tails may be ultimately soldered to the solder pads effecting permanent mechanical and
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permts the secure positioning of the connector to the edge
circuit board so as to permt solder connection of the connector to the

printed circuit [lotridal engageheitGebdtiihehedde-cdnibdiy bh@ttic é)rinted circuit RRIE TEE a

w de variety of electrical connectors V\/nich are adapted to be mated wth a
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I nsul ative housi ng,which suploorts a
mmntamed upon placement of the header connector on the edge of the printed circuit

5 board.

As these header connectors are mounted to an edge of the printed circuit board,
the connectors may be subject to tilting or movement during the manufacturing process
prior to solder connection of the tails to the pads. Tilting or movement of the connector

16 with respect to the printc?i circuit board may cause a dislodgement of one or more of the
solder tails from the solder pad. Furthermore, warpage of the printed circuit board is
often found. Such warpage may result in intermittent contact between the solder pads.
Additionally, as the solder tails are tyi:ically sﬁring biased to assure engagement with the
solder pads, excessive titling, warping or movement may result in loss of resiliency of the

15 spring biased tails.

One technique to overcome such problems is to rigidly clamp the header
connector to the printed circuit board prior to soldering so as to prevent movement of the
connector with respect to the board. Clamping of the connector to the board often

20 requires use of fastening hardware such as screws which are mounted through the
connector and into holes located in the printed circuit board. Use of such securement

hardware may interfere with the soldering process rendering such soldering difficult and
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portions which extend fromthe housing and are adapted for electrica
engagenment with electrical traces on the printed circuit board. The sol der

tails extending fcoaly Faghdi@fe A cgma&%e&meaﬁgﬂgtedeﬁan%wm wi th

sol der pads of the traces of the pr| nte rcuit boar o that the sol der

tails may be ultiygihehbunpbRloas. Fok ihilnod thalfhniRf hSteib SrhisiholE T 1

nechani cal and
' result in the spring bias of the solder tails losing their resiliency and thereby losing

effective electrical engagement with the solder pads of the traces.

In order to alleviate certain of these problems it has been found that an edge
mounted header connector may be formed with one or more gripper arms which extend
from the insulative housing and underlie the solder tails at one or more locations along
the lengt'h of the header connector. The gripper arms and the solder tails form a space

10 therebetween which accommodates the edge of the printed circuit board. To a great
extent the location of the gripper arms prevents the adverse effects of connector tilting
with respect to the printed circuit. Thus the solder tails are maintained in contact with the
solder pads during and after the soldering process. A connector having such gripper
arms and exhibiting such advantages is shown and described in commonly assigned U.S.

15 patent application entitled * SINGLE-SIDED STRADDLE MOUNT PRINTED
CIRCUIT BOARD CONNECTOR”, filed October 23, 1996, bearing attorney docket
number 577-155. While the structure shown and described in that application serves
adequately for its intended function, the connector itself must be formed to have such
gripper arms. “This requires forming a specialized connector having the gripper arm

20 feature formed therewith. In certain situa_tions where a header commector is to be
employed where the gripper arms do not pre-exist in the connector structure, the features
and benefits of such gripper arms cannot be employed. Also as this gripper arm feature is
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spring force against the solder pads of the printed circuit board so that

effective el ectrhﬁ %qggggﬁgémj&rg %jﬁ%bvhg{]ﬁ% .Qﬁgrmi'%l@é g9 THRMhy not

pl acenent of the er connector on edge of the printed circul
boar d. As 1 hese, header..connectors are nmounted to an edge of the
printed circuit Mﬁ{,’eaﬁﬁ@rﬁ%ﬁ%@%rs may be subject to tilting or

novenent during the manufacturing process prior to solder connection of

the tails to the pads. Tilting or novenent of the connector wth respect

to the printed circuit board nay cause a di sl odgenent of one or nore of the
It is therefore desirable to provide an clectrical connection assembly which may

-5 be mounted to the edge of the printed circuit board and which provides superior
resistance to the adverse affects of connector tilting with respect to the printed circuit

board.

SUMMARY OF THE INVENTION:
10 It is an object of the present invention to provide an electrical connection
assembly which permits the secure mounting of a connector to the edge of 2 printed

circuit board.

It is a further object of the present invention to provide an electrical connectior
15 assembly which may be mounted to the edge of a printed circuit board and which
overcomes the adverse effects of connector titling with respect to the printed circuit

board.

Itis a still further object of the present invention to provide an edge mounted
20 header connector which employs 2 cover which may be supported on the conpector to
secure the header connector to the edge of a printed circuit board so as to secure the

connector to the board during soldering.
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5 solder pads on the edge of the printed cirenit board. The cover includes an elongate
insulative body for attachment to the header connector. The insulative body of the cover
further includes a gripper arm extending therefrom and being in spaced opposition to the
extending solder tails of the header connector. The solder tails and the gripper arm form
a space therebetween for receiving the edge of the printed circuit board. The connector

10 assembly formed by the Tieader connector and the cover is secured to the cdge of the
printed circuit board and results in the solder tails being maintained in mechanical nd
electrical engagement with the solder pads on the edge of the printed circuit board for

proper positioning during the soldering process.

15 | As shown by way of the preferred embodiment herein, an electrical
interconnection assembly includes the prnted circuit board having opposed planar
surfaces and plural solder pads being aligned along one surface edge of the printed circuit
board. The edge mounted header connector supports plural contacts having the solder
tails extending outwardly from the housing $o as to make spring bias engagement with

20 the solder pads of the printed circuit board. The cover may be positionable over the
header connector so as to position the extending gripper arm in engagement with the
surface of the printed circuit board opposite the solder pads. The gripper arm being in

5
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in this manner ne result 1n the spri e solderot s
losing their resid i ooy AR elehoies 2a 135 a0 the solder tails in spring contact with the solder

pads of the printed circuit board. The cover maintains such connection between the

solder tails of the connector and solder pads during the soldering process.

5
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is an exploded perspective view of an edge mount electrical header
connector and a cover of the present invention which is used to support the header
conmector to a printed circuit board.

10 )

Figure 2 is a perspective view of an assembly of the header connector and cover
attachable to a printed cireuit board.

Figurés 2A and 2B show rear and front perspective views, respectively, the cover

15 of the present invention.

Figure 3 is a bottom perspective view of the header conmector assembled to the
COVEX.

20 Figure 4 is a side plan view of the header connector assembled to the cover.

e
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edge nmounted header connector may be formed with one or nore gripper arnmns

which extend from t hEiginR$uk aﬁbmq:eﬂﬁébﬁvaﬁeﬁ%ﬁﬂﬂ@%ﬁbleehém&%&?&raﬁ@h&v@r at

one or nore Iocatlons along the length of the header connector.

gripper arms andg teli 3 1§tl; Jn a space therebetween whi ch
accommodat es the e ge ofaqﬁhe pir'dl:nte circuit board. To a great extent the

| ocation of the gripper arns prevents the adverse effects of connector
tilting wth respect to the printed circuit. Thus the solder tails are
mai ntai ned in contact_wth the _solder pads during and after the sol dering
process. A connector FEWRRAFhewhe srmoyplaf thesoker fiomthe hender qopnegtos afier soldering

advant ages i s shown and described in commonly assigned U. S.
5 of the header connector to the printed circuit board.

Figure 7 shows the mating of an electrical cable connector to the header connector

soldered to the printed circuit board.

10 ED D D EMBOD ;
Referring to the drawings, the present invention permits the secure electrical
interconnection of an edge mount header connector 10, shown particularly in Figure 1, to

2 printed cireuit board 12 shown in Figure 2.

15 ‘ Edge mount header connector 10 is of generally known construction including an.
elongate housing 14 formed of suitably insulative ma;tcﬁal such as a glass filled PPS or
PPA. Housing 14 supports a plurality of electrical contacts 16 therein. Contacts 16 are
also of conventional construction being formed of & suitably conductive metal. Contacts
16 include opimsed ends which permit interconnection of header connec;tcr 10. Each

20 contact 16 includes a fixst end in the form of a male contact pin 18 which extends
externally from one longitudinal surface 14a of housing 14 for external electrical
connection with mating contacts of a mating connector as will be described in further

7
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pre-exist in the connect or structure, the_features, and benefits of such
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housing 14. Contacts 16, including the associated pins 18 and solder tails 20, may be
5 arranged in housing 14 in any desirable pattern. In the present embodiment, the pins 18
are arranged in two longitudinally extending rows, while the solder tails are arranged ina

single longitudinally extending row.

Housing 14 is designed for mechanical and electrical connection with printed
10 circuit board 12. Printed circuit board 12 is of conveatiopal construction jacluding a
planar member having first surface 12a which has disposed thereon a pattern of
electrically conductive traces 22 which terminate in solder pads 24. The solder pads 24
are typically aligned along a mating lengitudinel edge 12b of printed circuit board 12 so
that electrical connection may be established between edge mounted header connector 10

15 " and printed circuit board 12.

As shown in Figures 1 and 2, the solder tails 20 of contact 16 are of the spring
retention type being designed for deflectable frictional electrical engagement with the
solder pads 24 of printed circuit board 12. Upon placement of the header connector 10
20 onto the edge 12b of printed cirt:uit board 12, the solder tails 20 are designed and shaped

to be biased against solder pads 24. The spring bias of the solder tails 20 assures that
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superior resistance to _ verse a ects of connec ng W
respect to the pr {}tﬁ,d circuit Dboard.

Once properly positioned with the solder tails 20 in contact with the solder pads
5 24, in conventional practice, the header connector would be mechanically mounted to the
printed circuit board to fix its position with respect to the printed cirenit board. In that
regard, housing 14 includes a pair of extending ears 26 which extend from each
loogitudinal end thereof, Each ear 26 includes a mounting aperture 26a therethrough.
Printed circuit board 12 incfudes complimentary ears 28 and associatéd apertures 28a
10 therethrough. The ears 26 of housing 14 are designed for alignment with the ears 28 of
printed ¢ireuit board 12 so that the apertures 26a and 28a are alipned. Conventionally,
fastening hardware such as a screw and bolt (not shown) may be used to fix the header
connector 10 to the printed circuit board 12 adj.accnt edge 12b. Positioned in this manner,
the spring contact solder tails 20 are urged against the solder pads 24 effecting
15 mechanical and electrical engagement therebetween. At this stage in the conventional
assembly, the solder tails 20 of contact 16 are individually soldered to the solder pads 24
effecting permanent electrical engagement therebetween, Conventional soldering

techniques such as IR, reflow or wave soldering may be employed.

20 While the direct mechanical mounting of header connector 10 to printed board 12
is designed to place the spring biased solder tails in secure elecirical engagement with
solder pads 24, certain problems which arise in manufacturing and handling may result in

9
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connector may be subject to relative tilting or movement. Such movement may cause
dislodgment of one or more of the solder tails from the solder pads. Further, the printed

5 circuit board by its planar nature is subject to warpage. Board warpage makes connection
to the header connector difficult. Warpage may also result in an ineffective contact
between one or more of the solder tails and the solder pads. Such movement or warpage
may compromise the mechanical and electrical engagement of the header connector with
the printed circuit board. Furthermore, board warpage or connector tilting may also result

16 in the loss of resiliency :f the spring biased solder tails again resulting in potential

intermittent contact. Any gaps or intermittent contact between the solder tails and the
solder pads may result in an ineffective solder joint being achieved during the soldering

process.

15 In order to more effectively attach the header connector to the printed circuit
board and to assure that the solder tails of the header remain in secure electrical
engagement with ti'le solder pads of the printed circuit board during the soldering process,
the present invention employs a connector cover 30 shown in detail in Figures 1, 2A and
2B.

20

Cover 30 includes an clongate generally rectangular body which is formed of
suitably electrically insulative material which is resistant to the effects of high

10
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an opposed second face 34 shown in detail in Figure 2A. Cover 30 includes a plurality of
elongate generally rectangnlar openings 36 extending between first face 32 and second
face 34. Openings 36 are designed for alignment with extending male pins 18 of header

5 connector 10. Cover 30 also includes one or more gcncrally-circular apertures 38
arranged at various locations on first face 32. Apertures 38 are provided to engage ina

frictional manner mounting projections 29 extending from surface 14a of housing 14 to

frictionally support cover 30 to header connector 10.

1& Cover 30 ﬁzrther?ncludes a plurality of gripper arms 40 extending outwardly from
a lower edge 32a of first face 32. Each gripper arm is an elongate member extending in
cantilevered fashion from edge 32a of first face 32. Each gripper arm includes a beveled
distal extent 41 to facilitate engagemént with pnnted circuit board 12 as will be described
hereinbelow. Proximate of distal extent 41, each gripper arm 40 includes an upwardly

15 | directed bump 43 for providing an area of concentrated engagement with printed circuit
board 12 4s will also be described hereinbelow. In thé present embodiment, four
longitudinally spaced gripper arms are shown extending from first face 32. However,

fewer or more gripper arms may be employed.

20 With additional reference to Figs. 4 and 5, cover 30 is designed to be secured to
header connector 10 in a frictional fit manner. The cover 30 is placed over pins 18 of
header connector 10. The first face 32 is positidned against surface 14a of connector 10

11
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circuit board. The header connector includes plural electrical contacts
supported in an insulative housing. The contacts. ipclude sol der tail
portions extendi r‘Fﬁsﬂﬁtg’ﬁﬂ‘ﬁé I‘?ﬁﬁﬁg‘?ﬂ‘&’ ?W@%&W?%\f’ﬁﬁmﬁﬁgwwdﬂs on
the edge of the printed circuit board. The cover includes an el ongate

i nsul ati ve body faghieypdtbgtrenm pxtending prejestions|2? ofhousing i band apertures3R drefirstfecebody
of the cover further includes a gripper arm extending therefrom and bei ng
i n spaced opposi t32@fhtusing 38 to suppber deki coger30lod eonmieetot H). of t he header
connector. The solder tails and the gripper armform a space therebetween

for receiving the edge of the printed circuit board. The connector
assenbly forned by the header connector and the cover is secured to the

e O 1T R k S l S B il 11
defines a longitudinal space 42 between gripper arms 40 and solder tails 20 of header
connector 10. This space is designed for frictional receipt of the edge 12b (Rigure 2) of
printed circuit board 12. In use as shown in Figure 2, the assembled cover 30 and
connector 10, are moved towards printed circuit board 12 in the direction of arrow A.

I(; The edge 12b of printed :ircuit board is moved into the space 42 (Figure 4) defined
between solder tails 20 and gripper arms 40. Such movement is facilitated by the beveled
distal extent 41 of grippér arm 40, Movement in this manner effects mechanical
engagement between header connector 10 and -printed circuit 12 and electrical
engagement between solder tails 20 and solder pads 24. The cover 30 of the present

15 invention is designed in combination with header connector 10 to accommodate a
specified printed circuit board thickness. Thus, the printed circuit board is frictionally
fitted between gripper arm 40 and solder tail 20. Gripper arms 40 extend a sufficient
length along a lower surface 12b of printed circuit board 12 to effectively support heéder

connector thereon.

20

The effective connection of printed circuit board 12 to header connector 10 by

employing cover 30 is now shown and described.

12
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t he housing so as to nake spring bjas, engagenent. with the sol der pads_ of

the printed circUFtVesBiRper arm“& 6%‘{37"?%?%520@@@1? fashian)the Qpeed surfeces Rbafibe

connector so as to position the extending gripper armin engagenent with

t he solder tails 20 are positively preloaded onto the solder pads 24 (Figure 2) of printed

5 circuit board 12 providing superior electrical engagement therewith. The curved surfaces

21 of solder tails 20 are positioned in spaced facing opposition to the bumps 43 of gripper
atm 40. The space defined between bumps 43 and curved surfaces 21 is less than the
thickness of the printed circuit board to assure contact pre-loading. Use of spring biased
solder tails allows control of the coplanarity of the solder tails to be relaxed without

10 sacrificing the ability to rﬁake good electrical contact with the solder pads of the printed
circuit board. As mentioned above, it is common that printed circuit boards exhibit
warpage due to shrinkage or other post-manufacturing conditions. Due to this warpage, it
may become difficult to maintain good electxic-al contact between all of the solder pads of
the printed circuit board and each of the individual solder tails of the connector. In the

15 present invention, by employing cover 30 having a plurality of gripper arms 40 which
works in conjunction with header connector 10, the problems of board warpage as well as

other problems of movement of the connector with respect to the board prior to soidering

can be effectively overcome.

20 Having described the components of the present invention, use of the present

invention may be described with reference to the drawings.
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csolder tails of 4 3t eover 20 bélhs postioned agarst surtice 148 of Rousing 14. Frichgadl °C 5%
engagement secures cover 30 to connector 10 by the frictional interfitting of projections
29 of header connector 10 with apertures 38 of cover 30. The assembled cover and

5 header combination as shown in Figure 2 may be brought into engagement with printed

circuit board 12 by movement of printed circuit 12 towards the connector/cover
combination in the direction of arrow A. Upon insertion of board 12 into space 42 along
seating plan¢ P as shown in Figure 4, spring biased electrical engagement is established
between curved surfaces 21 of solder tails 20 and solder pad§ 24 of board 12 (Figure 2).

10 The relative dimensions of the printed circuit board 12 and the space between the solder
tails 20 and gripper arms 40 results in spring defection of the solder tails 20 so as to
achieve resilient engagement between the curved surfaces 21 of the solder tails 20 and the
solder pads 24 of printed circuit board 12. The gripper arms 40 maintain the solder pads
24 in engagement with the spring biased solder tails 20 correcting for any board warpage

15 and also preventing disconnection of any of the individual solder tails from the solder

pads during movement of the components during further manufacturing procedures.

In the position shown in Figure 5, the solder tails of header connector 10 may be

soldered to‘ the solder pads in a conventional fashion. It is noted that during the soldering

20 process, the cover 30 is used to secure header connector 10 to the printed circuit board 12.
At this stage; no external securement hardware is necessary. Such securement hardware
may render certain soldering techniques more difficult to practice. Once the solder tails

14
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perspective view of an edge nount el ectirical 'header connector a
of the present invention which is used to support the header connector to

a printed circui t2ph@edéffectively soldered to 5818 pRds24] Eover REMSPRGEYed i mal an
assenbly of the header connector and cover attachable to a printed circuit

board. cbhitifof/BomdaRlbig fh £ RRMeF BRI Highte ¥ 'THREbARS6 1 s Vi €V
respectively, the cover
discarded. Permanent attachment of header connector 10 to printed circuit board 12 may
now be made by use of appropriate securement hardware (not shown). Such securement

5 hardware may be positioned through apertures 26a, 28a of ears 26,28 of the header

connector 10 and board 12 respectively.

The header connector 10 mounted to printed circuit board 12 is now available for
mating electrical connection. While any type of mating connector may be mated tb
10 header 10, the present inveation in the preferred embodiment shows a ribbon connector
50 terminating a multiconductor ribbon cable 52. The male pins 18 of header connector
10 are accessible for interconnection with appropriately constructed socket contacts 54 of

ribbon connector 50.

15 Various changes and modifications can be made to the invention, and it is
intended to include all such changes and modifications as come within the scope of the

invention as i3 set forth in the following claims.

15
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side plan view of the header connector assenbled to the cover.
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WHAT IS CLAIMED IS:

1. A cover for supporting an electrical connector to a printed eircuit board, said

connector including plural electrical contacts including extending portions defining solder

‘tails for electrical engagement with solder pads formed on an edge of one surface of said

printed circuit board, said cover compriéing:

an elongate insulative body having for attachment to said connector, said
insulative body including a gripper arms extending therefrom and being positionable in
opposition to said extending solder tails of said connector upon’securement of said body
to said connectot, said gripper arm being engagable with a surface of said printed circuit
board opposite said one :m'face adjacent said edge for securing said printed circuit board

to said second connector between said gripper arms and second solder tails.

2. Acoverof claim 1 wherein said gripper arm extends from said housing in

cantilevered fashion.

3. A cover of claim 2 wherein said gripper arm includes a beveled distal extent for

engagement with said printed circuit board.

4. ‘A cover of claim 3 wherein said gripper arm includes a bump extending upwardly

from a location proximate of said distal extent.

o

16
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renoval of the cover fromthe header connector after sol dering of the

header connect or to the pri nt ed circuit board .. Figure 7 shows
the mating of andel ectFPYsErt clak b%mes#smwﬂ%ﬂ%ﬂmmr

:soldered to the printed circuit board.

ARERITHERE g

6. A connector assembly for engagement with an edge of a printed circuit boari said
5 edge having solder pads on one surface thereof, said connector assembly comprising:

a header connector including an ¢longate insulative héusing supporting plural
electrical contacts, said contacts having first portions for mating electrical connection
with a mating connector and second portions extending from said housing for electrica’
engagement with said solder pads of said printed circuit board;

16 an elongate head; cover including a body for securement to said header
connector; and

a gripper arm extending from said body_ in spaced opposition to said solder tails,
said solder tails and said gripper arm defining a space therebetween for supporting said
edge of said printed circuit board with said gripper arm being engagable with a surface of

15 said printed circuit board opposite said one surface.

7. A connector assembly of ¢laim 6 wherein said gripper arm extends in cantilevered

fashion from said body.

20 8,, A connector of claim 7 wherein said second portion of said header connector

contacts includes solder tails having curved swfaces for engagement with said solder

pads.
17
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DETAl‘?fE’B"ﬁE%{ TRONELY HR Y WWEW PAGE 22) 1. Referrjng o the
driawi ngs,0 t'hﬁgﬁiﬁgﬁéﬁnveﬁp ) 8b t ecure electrical }F" 575@ E’ 25?34
i nterconnection of an edge nmount header connector 10, shown particularly in

Figure 1, to a print | bFc1RRPd 2 ' | . . Edge
nount header conlr?éct o?‘%fgﬁélc{swg#dgene‘?%%%%gggmﬁcg%@s@%%si%gr?xtf“ﬁdcq‘%@fﬂﬁ% an
el ongate housing _14,.forped of suitaply insulative.jaterial. such as | ass
i Tod pps or  ped vih ik Bemerely i eihe oBposiidh by wid R aitaces froat sefrtall <
16 therein. Contacts 16 are also of conventional construction being forned
of a suitably conductive netal. Contacts 16 include opposed ends which

permt interconnection of header connecter 10. Each contact 16 includes a
first end in thelfor nAcbnmectonbiclaiont whereip said ¢@veminclodesqphiralsaid gripper amms

5 extending in spaced succession along said body.

11.  An electrical interconnection assembly com;ﬁrising:
a printed circuit board having opposed planar surfaces and including plural solder
pad on one surface thereof adjaéent one edge of said board,;

10 an edge-mounted Eeader connector, said connector including an elongate
insulative housing supporting plural electrical contacts, each said contact including a first
connection portion positioned for exterior electrical connection to contact of a mating
connector and solder tails extending from said iaousing for solder connection to said
solder pads of said printed circuit board; and

15 a removable cover having a body positioned over said header connector and
including at least one gripper amm extending from said body in spaced opposition to said
exu;nding solder tails, said printed circuit board being captively retained within said

space between said solder tails and said gripper arm.

20 12.  An assembly of claim 11 wherein said cover includes plural said gripper arms

spaced in longitudinal suceession along said body.

18 O R A
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BT oAb t w3t o 31 (PRINTED ROBE 73\ 14 f |
el’ectrica g%egﬁgggﬁé\; tﬁﬁr@%l&nﬁiﬁﬁg& gﬁg'f a matsi ng conntca)r gﬁg;n% I2§/34
be described in further ' -

8 - detai | hasei NRglaeembMiflcRiR 19 Where sﬂidgﬁp%‘aﬁﬁk éﬁi@n&@ﬁ'ca%ﬁleg%g&gﬁkﬁon

any configuration of contact may be enpl oyed. ch cont act
I ncl udes an'oppo%g)mow the formof a

S

O

O

14.  Anassembly of claim 13 wherein said solder tails are resiliently biased and

-5 include curved solder pad engagement surfaces.

15.  Anassembly of claim 14 wherein said gripper arms include bumps adjacent a

distal end thereof extending towards said curved solder tail curved surfaces.

10 16.  Anassembly of cizim 15 wherein said distance between said curved surfaces of
said solder tails and said bumps of said gripper arms is less than the thickness of the

printed circuit board.

17.  Aninterconnection method comprising the steps of:
15 providing an electrical header connector having a housing and a plurality of
electrical contacts, said contacts including solder tails extending from said housing;
placing a cover over said header comnector, said cover including a body and a
gripper arm extending therefrom, said gripper arm being positioned in spaced opposition
to said sold(;r iails;
20 inserting a printed circuit board between said gripper ann and said solder tails,

said printed circuit board having solder pads thereon for engagement with said solder

o | [N Y A A
! * L M H] *

tails;
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solLREFEIVED 18/28022,50 1997 A% ¢ o 19634 -BAPE 2% (FRINTED,PRER pB¥i te | ongyt wetignal
s~urface%:§q4l38' g%hgjgiﬂﬁg ?gw@n a’[‘g sLEy ,b%lr?bl udi ng t he assogll‘oz'i?gg piP'nsM{y'
and solder tails 20, may be arranged in housing 14 in any desirable

pattern. In the pres an ' talk Bfsaiiheade behnedibma feQEd soldek pads of
| ongi tudi nal |l y ext enga%dﬁnrﬂa%g%%mﬁpgi#ﬁe sol der et ails are arranged P?\d a

single longitudinally extending,row. Housing 14 is designed for
mechani cal and eﬁ%mti‘g‘f“c%h?é@tai“@/n with printed circuit board 12.
Printed circuit board 12 is of conyentiqQnal, constructjon incl udi a
pl anar menber havi ng temowing §aid coueeiram saigiheader W%‘?@B@Wﬁﬂé?‘g&ﬂg%ﬁ%r n
of electrically conductive traces 22 which termnate in sol der pads 24.
The sol der pads 24 are typically aligned along a mating |ongitudinal edge
12b of printed circuit board 12 so .

5 18. A method of claim 17 wherein said solder tails are spring biased and where said

inserting step includes:
inserting said printed circuit board so as to deflect said solder tails and place said

solder tails in resilient engagement with said solder pads.

| O
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and 2, the solder talls 20 of contact 16 are of the sprlng retention type
bei ng desi gned for deflectable frlﬁ, ] genent with the
sol der pads 24 of printed circuit® e t of the header
connector 10 onto the edge 12k of prlnted CIrCUIt board 12, the sol der

tails 20 are desi gned®SR¥ELdyemplayed %ﬁ@eeﬂﬁgw%@%b@mwe%&wmme

spring bias of the solder tails 20 assures that
header connector to a printed circuit board during soldering. The header connector

includes plural electrical contacts supported in an insulative housing. The contacts
5 include extending solder tails for engagement with solder pads of the printed circuit
board. The cover includes an elongate insulative body for attachment to the header
connector. The body of the cover includes gripper arms extending therefrom and being in
spaced opposition to the extending solder tails. The solder tails and the gripper amms
form a space therebetween for receiving an edge of the printed circuit board. The gripper
10 arms and solder tails retain the printed circuit board edge so as to permit secure soldering

of the solder tails to the solder pads of the printed circuit board.

2]
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an the & ggﬁ 73%%%112}3&5%}%%1\#%% ﬁp‘% Once properly gg'g??fon%dg%%%h
t he sol de arrs I ncontac WI??I t he sol der pads 24, inqﬁanventional
practice, the header connector would be nechanically nmountéb to the
printed circuit board to fix its position with res'qéct to fhe printed

circuit board. In that regard, housing 14 ing] udgs’a_pairj of ﬁ&endi ng H

ears 26 which extend frorp_'aéc_ll 3 ( @
ke
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| onig RECALYEM 39/28% &2 S8 f. 3P DAGE | AT KRRINTED BASKDERt Ang apept 2
ta-herie’t'h%cﬁltj%z mﬁri Eﬁﬁm rﬁa{ﬁ; ﬁg?ﬁ%@ﬁﬂh%des conpl i ment ar&"'gzﬁs %g %Tr{éd‘
associ ated apertures 28a therethrough. The ears 26 of housing 14 are
desi gned for q%;qp nt with the ears 28 of printed circuit board 12 so
that the apertures 26a and 283 are aligned. Conventionally, fastening
ot shown) may be @ﬂbd to fix the header

adjacaﬁf edge 12b. Positioned
[ Q..are urged against the
i cal efgagenent
v,éEEESF vly, the solder tails

THE)| geP pads 24 effecting

a .

gnt¥onal sol dering

“Sax)

t herebetween. At this stage in the COMvE
20 of contact 16 are individually sol der
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board 12 is designed to place the spring bi agg®/solder tails in secure
el ectrical engagement with solder pads 24,/certain problenms which arise in
manuf acturi ng and handling may result in

- 10 - ’lb
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sol der pad connections. During handling*and manu PhePsF rLéQjPaged 5
circuit board and the connector nay be subject t thatgF‘ﬂm @Paged
novenent. Such novement nay cause di sl odgnent of gy & przed Heto paged .
sol der tails fromthe solder pads. Further, the pr rideMbstracti rcm@ed)ﬁbtdphged l
its planar nature is subject to warpage. Board warpage nakes connecti on

to the header connector difficult. \Warpage may al sp rBAE‘EtOFIRmEm,Q,"_j;WQ_S;

i nt érm’ ttent or ineffective contact between certai ﬁ%‘d‘%ﬁ& §F E?TIS SGl

i neffective contact bet ween one or nore of the solder t

sol der pads. Such novement or war page may conprom se thati@ggglbg ~arld
el ectrical engagenent of the_head onnect or vmth the printed |qD, qsnt
board. Furthernore, board DY SO AN EDGE MOUNTED may al so restu in
the | oss of resiliency ofE

QRgain resulting in

potenti al intermttent. cont act Any gaps or i nterm ttent cont act between
the solder tails and the _
FIELD OF THE INVENTION:

The présent invention relates génerally to an electrical connector assembly for
mounting to a printed circuit-board. More pa;ticularly, the present invention relates to a
removable cover for a surface mount printed circuit board connector which permits the
secure positioning of the connector to the edge of the printed circuit board so as to permit

solder connection of the connector to the printed circuit board.

C (0] F INVE
There are a wide variety of electrical connectors which are adapted to be mated
with a printed circuit board. Many of these connectors, referred to as header connectors,

are supported adjacent an edge of the printed circuit board so as to be accessible for

external electrical connection with a mating connector.

These header connectors typlcally 1nclude an insulative housmg which supports a

plurality of electrical contacts therein. The contacts mclude tail portions which extend

e

from the housing and are adapted for electrical engagement with electrical traces on'the

printed circuit board. The solder tails extending from the housing of the header connector
are aligned with solder pads of the traces of the printed circuit board so that the solder

tails may be ultimately soldered to the solder pads effecting permanent mechanical and
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sol der pads may result in an |neffect|ve sol der joint 'being achieved during
t he sol dering process. Ih order to nore effectively attach the
header connector to the printed circuit board and to assure that the
solder tails of the header remain in secure electrical engagenent with the
sol der pads of the printed circuit boar@ during the soldering process, the
present invention enploys a connect or cover 30 shown in detail in Figures
1, 2A and - 2B. Cover 30 includes an el ongate generally '

rectangul ar body which is fornmed of
electrical engagement between the header connector and the printed circuit board. The

solder tails are typically spring biased so as to exert a spring force against the solder pads
of the printed circuit board so that effective electrical engagement is established and
maintained upon placement of the header connector on the edge of the printed circuit

board.

As these header connectors are mounted to an edge of the printed circuit board,
the connectors may be subject to tilting or movement during the manufacturing process
prior to solder connection of the tails to the pads. Tilting or movement of the connector
with respéct to the printed circuit board may cause a dislodgement of o.ne or more of the |
solder tails from the solder pad. Furthermore, warpage of the printed' circuit board is
often found. Such warpage may result in intermittent contact between the solder pads
Additiona.llyl, as the solder talls are typically spring biased to assure engagement with the
solder pads, excessive titling, wgrping or movement may result in loss of resiliency of the

spring biased tails.

One technique to overcome such problems is to rigidly clamp the header
connector to the printed circuit board prior to soldering so as to prevent movement of the
connector with respect to the board. Clamping of the connector to the board often )
requires use of fastening hardware such as screws which are mounted through the

connector and into holes located in thg-'printed circuit board. Use of such securement

hardware may interfere with the soldering process fendering such soldering difficult and
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suit~ably electrically insulative material which is resistant to the effects

of high t enperature sol dering® Cover 30 includes a first face
32 shown in detail in Figure 2B and an opposed second face 34 shown in
detail in Figure 2A. Cover 30 includes a plurality of elongate generally

rect angul ar openi ngs 36 extendi ng betweem first face 32 and second face
34. Openings 36 are designed for alignnént with extending nale pins 18 of
header '

costly. Furthermore, rigidly clamping the connector to the printed circuit board also
results in other problems. For instance, mechanical fastening in this manner may also
result in the spring bias of the solder tails losing their resiliency and thereby losing

effective electrical engagement with the solder pads of the traces.

In order to alleviate certain of these problems it has been found that an edge
mounted header connector méy be formed with one or more gripper arms which extend
from the insulative housing and underlie the solder tails at one or more locations along
the length of the header connector. The gripper arms and the solder tails form a space
fherebetwee'n which accommodates the edge of the printed circuit board. To a great
extent the location of the gripper arms prevents the adverse effects of connector tilting
with respect to the printed circuit. Thus the solder tails are maintained in contaét with the
solder pads during and after tﬁe soldering process. A connector having such gripper
arms and exhibiting such advantages is shown and described in commonly assigned U.S.
patent application entitled “ SINGLE-SIDED STRADDLE MOUNT PRINTED
CIRCUIT BOARD CONNECTOR?, filed October 23, 1996, bearing attorney docket
number 577-155. While the structure shown and described iﬁ that application serves
adequately for its intended function, the connector itself must be formed to have such
gripper arms. This requires forming a specialized connector having the gripper am: .
feature formed therewith. In certain situations where a header connector is to be

employed where the gripper arms do not pre-exist in the connector structure, the features

and benefits of such gripper arms cannot be employed. Also as this gripper arm feature is
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connector 10. Cover 30 al so includes one or nore generally circular
apertures 38 arranged at various |ocatiohs on first face 32. Apertures 38
- are provided to engage in a frictional manner nounting projections 29
~extending fromsurface 14a of housing 14 to frictionally support cover 30
to header connector 10. Coverge 30 further includes a plurality of
gripper arns 40 extending outwardly from a | ower edge 32a of first face
32. Each gripper armis an el ongate nenber extending in cantilevered
fashion from edge 32a of first face 32. Each gripper armincludes a bevel ed

di stal ext enfyedal tWahftAE tbridediof itSBOS WK thi'bdrdhePlok gﬁ&@of‘dsﬁﬁgﬁlnga o2 as

w Il be described hereinbelow Proximte of distal extent ch gri pper

arm 40 includes an upwardly. directed bunp 43 for providing an area of
TR e

concent r at e ted circuit

It is therefore desirable to provide an electrical connection assembly which may
be mounted to the edge of the printed circuit board and which provides superior
resistance to the adverse affects of connector tilting with respect to the printed circuit

board.

S - F TION:
It is an object of the present invention to provide an electrical connection
assembly which permits the secure mounting of a connector to the edge of a printed

circuit board.

It is a further object of the present invention to provide an electrical connection
aséembly_which may be mounted to the edgé of a printed circuit board and which
overcomes the adverse effects of connector titling with respect to the printed circuit
board.

It is a still further object of the present invention to provide an edge mount;d
header connector which employs a cover which may be supported on the connector to

secure the header connector to the edge of a printed circuit board so as to secure the

connector to the board during soldering. _
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board 12 as will al so be described hereinbelow. In the present enbodi nent,
frour longitudinally spaced gripper afns are shown extending from first
face 32. However, fewer or nore gripper arnms nay be enpl oyed.

Wth additional reference to Figs. 4 and 5, cover 30 is designed to be
secured to header connector 10 in a frigtjonal fit manner. The cover 30 is
pl aced over pins 18 of header connector—10. The first face 32 is
posi ti oned agai nst surface 14a of connector 10

In the efficient attainment of these and other objects, the present invention
provides a cover for supporting a header connector to a printed .circuit board. The header
connector includes plural electrical contacts supported in an insulative housing. The
contacts include solde; tail portions extending from the housing for engagement with
solder pads on the edge of the printed circuit board. The cover includes an elongate
insulative body for attachment to the header connector. The insul_ative body of the cover
further includes a gripper arm extending therefrom and being in spaced opposition to the
extending solder téils of the header connector. The solder tails and the gripper arm form
a space therebetween for receiving the edge of the prinfed circuit board. The connector
assembly formed by the header connector and the cover is Secured to the edge of thé
printed circuit board and results in the solder tails being maintained in mechanical and
electrical engagement with the solder pads c;n the edgé of the printed circuit board for

proper positioning during the soldering process.

As shown by way of the preferred embodiment herein, an electrical
interconnection assembly includes the printed circuit board having opposed planar
surfaces e_md plural solder pads being aligned along one surface edge of thg printed circuit
board. The edge mounted header connector supports plural contacts having the solder
tails extending outwardly from the housing so as to make spring bias engagement with
the solder pads of the printed circuit board. 'fhe cover may be positionable over the
header connector so as to position the extending gripper arm m engagement with the

surface of the printed circuit board opposite the solder pads. The gripper arm being in
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- 12 - so that the pins 18 extend into rectangul ar openi ngs 36.
Frictional engagenent is achieved betiween extending projections 29 of
housi ng 14 and apertures 38 on first face 32 of housing 30 to support the
cover 30 on connector 10. . The positioning of gripper arnms 40 of
cover 30 with respect to connector 10 . dgefines a |ongitudinal space 42

bet ween gri pper arns 40 and sol der tail s—20 of header connector 10. This
space is designed for frictional receipt of the edge 12b (Figure 2) of
printed circuit board 12. In use as showi in Figure 2, the assenbl ed cover

30 and spaced opposition to the solder tails forms a space which supports the edge of the printed

circuit board therebetween and maintains the solder tails in spring contact with the solder
pads of the printed circuit board. The cover maintains such connection between the

solder tails of the connector and solder pads during the soldering process.

BRIE PTION OF D
Figure 1 is an exploded perspective view of an edge mount electrical header
~connector and a cover of the present invention which is used to support the header

connector to a printed circuit board.

Figure 2 is a perspective view of an assembly of the header connector and cover

attachable to a printed circuit board.

Figures 2A and 2B show rear and front perspective views, respectively, the cover

of the present invention.

Figure 3 is a bottom perspective view of the header connector assembled to the

COVer.

Figure 4 is a side plan view of the header connector assembled to the cover.
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connector 10, are noved towards printed circuit board 12 in the direction
of arrow A. The edge 12b of printed circuit board is noved into the space
42 (Figure 4) defined between solder tails 20 and gripper arns 40. Such
novenent is facilitated by the beveled distal extent 41 of gripper arm 40.
Moverment in this manner effects mechani gal. engagenent between header
connector 10 and printed circuit 12 and™®l ectrical engagenent between

sol der tails 20 and sol der pads 24. The cover 30 of the present invention
s designed in conmbination with header connector 10 to accommpdate a

specified printed,cirguit_board thickness, Thus, th rinted circuit board

is frictionally gf&“ﬁ g,bs %@?Mﬁpﬁﬁ’tf“ﬁp"éﬁ’wﬁfFhew%{’ge@?ﬂpaégrc%?qmwd Q’¢Hper

arms 40 extend a sufficient length along a | ower surface 12b of printed -
circuit boaattached tooa prifited cirewt Joasdipport header

Figure 6 shows the removal of the cover from the header connector after soldering

of the header connector to the printed circuit board.

Figure 7 shows the mating of an electrical cable connector to the header connector

soldered to the printed circuit board.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

. Referring to the drawings, the present invention permits the secure electrical
_interconnection of an edge mount header connector 10, shown particularly in Figure 1, to

a printed circuit board 12 shown in Figure 2.

Edge mount header connector 10 is of generally known construction including an
elongate housing 14 formed of suitably insulative material such as a glass filled PPS or
PPA. Housing 14 suﬁports a plurality of electrical contacts 1-6 therein. Contacts 16 are
also of conventional construction being formed of a suitably conductive metal. CoEtacts
16 include opposed ends which permit interconnection of header connecter 10. Each
contact 16 includes a first end in the form of a male contact pin 18 which extends
externally from one longitudinal surface 14a of housing 14 for external electrical

connection with mating contacts of a mating connector as will be described in further
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connect or t her eon. The effective connection of printed circuit
board 12 to header connector 10 by enploying cover 30 is now shown and

descri bed. - 13 -
Each solder tail 20 generally includes a curved contact surface 21 (Figure
4) -8 -

detail hereinbelow. While a male pin is shown by way of example, any configuration of
contact may be employed. Each contact 16 also includes an opposed end in the form of a
solder tail 20 which extends extémally from an opposite longitudinal surface 14b of
housing 14. Contacts 16, including the associated pins 18 and solder tails 20, may be
arranged in housing 14 in any desirable pattern. In the present embodiment, the pins 18
are arranged in two longitudinally extending rows, while the solder tails are arranged in a

single longitudinally extending row.

Housing 14 is designed for mechanical and electrical connection with printed
circuit board 12. Printed circuit board 12 is of conventional construction including a
planar member having first surface 12a which has disposed thereon a pattern of
electrically conductive traces 22 which terminate in solder pads 24. The solder pads 24
are typically aligned along a mating longitudinal edge 12b of printed circuit board 12 so
that electrical connection may be established between edge inounted header connector 10

and printed circuit board 12.

As shown in Figures 1 and 2, the solder tails 20 of contact 16 are of the spring
retention type being designed for deflectable frictional electrical engagement with the
solder pads 24 of printed circuit board 12. Upon placement of the header connector 10

onto the edge 12b of printed circuit board 12, the solder tails 20 are designed and shaped

to be biased against solder pads 24. The spring bias of the solder tails 20 assures that
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whi ch extends below printed circuit board seating plane P within the space
42 defined bet ween gri pper arns 40 and solder tails 20. In this fashion,
the curved surfaces 21 of the solder tails 20 are positively prel oaded
onto the sol der pads 24 (Figure 2) of printed circuit board 12 providing
superior electrical engagenent therewih The curved surfaces 21 of .
solder tails 20 are positioned in spaced-facing opposition to the bunps 43
of gri pper arm 40. The space defined between bunps 43 and curved surfaces
21 is less than the t hi ckness of the printed circuit board to assure

The copt bnatlEgRan il AR B ASLr ud QAR O fe BORUBASBIR D O,
ability to make good el ectrical contact with the sol der pads of the printed
circuit boaP#S28s nentioned above, it is comopn that printed circuit boards
exhi bi t
* Once properly positioned with the solder tails 20 in contact with the solder pads

24, in conventional practice, the header connector would be mechanically mounted to the

printed circuit board to fix its position with reSpect to the printed circuit board. In that

regard, housing 14 includes a pair of extending ears 26 which extend from each

longitudinal end thereof. Each ear 26 includes a mounting aperture 26a therethrough.

Printed circuit board 12 includes complimentary ears 28 and associated apertures 28a

therethrough. The ears 26 of housing 14 are desiglled for alignment with the ears 28 of

printed circuit board 12 so that the apertures 26a and 28a are aligned. Conventionally, -

fastening hardware such as a screw and bolt (not shown) may be used to fix the header

connector 10 to the printed circuit board 12 adjacer;t edge 12b. Positioned in this manner,

the spring contact solder tails 20 are urged against the solder pads 24 effecting

mechanical and electrical engagement therebetween. At this stage in the conventional

assembly, the solder tails 20 of contact 16 are individually soldered to the solder pads 24

effecting permanent electrical engagement therebetween. Conventional soldering

techniques such as IR, reflow or wave soldering may be employed.

While the direct mechanical mounting of header connector 10 to printed board 12
is designed to place the spring biased solder tails in secure electrical engagement with

‘solder pads 24, certain problems which arise in manufacturing and handling may result in
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war pége due to shri nkage or other post-manufacturing conditions. Due to
t-hi s warpage, it may becone difficult to nmaintain good el ectrical contact
between all of the sol der pads of the printed circuit board and each of
the individual solder tails of the connector. In the present invention,
by enpl oyi ng cover 30 having a pluraliLtygof gripper arms 40 which wor ks
I n conjunction with header connector 107 the problens of board warpage as
well as  other problens of novenent of the connector with respect to the
board prior to soldering can be effectively overcone. : Havi ng
descri bed tintermirtepboreinefSeatiie comtagrbetusen ceriainof thersoldes tailbsolderpadr esent
I nvention may be described with reference to the draw ngs.

connections. During handling and manufacturing the printed circuit board and the

connector may be subject to relative tilting or movement. Such movement may cause

dislodgment of one or more of the solder tails from the solder pads. Further, the printed

circuit board by its planar nature is subject to warpage. Board warpage makes connection

to the header connector difficult. Warpage may also result in an ineffective contact

between one or more of the solder tails and the solder pads. Such movement or warpage

may compromise the mechanical and electrical engagement of the header connector with

the printed circuit board. Furthermore, board warpage or connector tilting may also result

in the loss of resiliency of the spring biased solder tails again resulting in potential

intermittent contact. Any gaps or intermittent contact between the solder tails and the

solder pads may result in an ineffective solder joint being achieved during the soldering

process.

In order to more effectively attach the header connector to the printed circuit
board and to assure that the solder tails of the header remain in secure electrical
engagement with the solder pads of the printed circuit board during the soldering process,
the present invention employs a connéctor cover 30 shown iﬁ detail in Figures 1, 2A and

~

2B.

Cover 30 includes an elongate generally rectangular body which is formed of

suitably electrically insulative material which is resistant to the effects of high —
: REPLACEMENT SHE

02 MAR 1993




- 14 - Referring to Figure 1, cover $0q¢ acnhed 1eader
eonnector 10 with the first face 32 of coverwSORI @’lﬁ%ﬁ’ggéﬁi‘%ﬁej agai nst
surface 14a of housing 14. Frictional engagengn§ secures covef BO to
connector 10 by the frictional interfitting of|pfoj0ZMARIW9829 of header
connector 10 with apertures 38 of cover;80. The hssenbl ed covef pnd header
conbi nation as shown in Figure 2 may be—brough nto enyagen W t h

printed circuit board 12 by novenent of printkd_circui.it 12 towafds the
connect or/ cover :

temperature soldering. Cover 30 includes a first face 32 shown in detail in Figure 2B and
an opposed second face 34 shown in detail in Figure 2A. Cover 30 includes a plurality of
elongate generally rectangular openings 36 extending between first face 32 and second
face 34. Openings 36 are designed for alignment with extending male pins 18 of header
connector 10. Cover 30 also includes one or more generally circular apertures 38
arranged at various locations on first face 32. Apertures 38 aré provided to engage in a
frictional manner mounting projections 29 extending from surface 14a of housing 14 to

frictionally support cover 30 to header connector 10.

Cover 30 further includes a plurality of gripper arms 40 extending outwardly from
a lower edge 32a of first face 32. Each gripper arm is an eloﬁgate member extending in
cantilevered fashion from edge 32a of first face 32. Each gripper arm inciudes a beveled
distal extent 41 to facilitate eﬂgagement with pﬁnted circuit board 12 as will be described
hereinbelow. Proximate of distal extent 41, each gripper arm 40 includes an upwardly
directed bump 43 for providing an area of concentrated engagement with printed circuit
board 12 as will also be described hereinbelow. In the present embodiment, four
longitudinally spaced gripper arms are shown extending from first face 32. However,

fewer or more gripper arms may be employed.

With additional reference to Figs. 4 and 5, cover 30 is designed to be secured to
header connector 10 in a frictional fit manner. The cover 30 is placed over pins 18 of

header connector 10. The first face 32 is positioned against surface 14a of connector 10



conmbination in the direction of arrow A. Uppn insertion of board 12 into
space 42 along seating plane P as shown in Figure 4, spring biased

el ectrical engagenent is established between curved surfaces 21 of sol der
tails 20 and sol der pads 24 of board 12 (Figure 2). The relative

di nrensions of the printed circuit boardi32-and the space between the solder
tails 20 and gripper arms 40 results in~Spring defection of the sol der
tails 20 so as to achieve resilient engagenent between the curved surfaces
21 of the solder tails 20 and the solder pads 24 of printed circuit board

12. The gri mﬁaﬁhﬂ‘p‘méQSWeﬁd&it@récf@gﬁl@fd?d nifis$s. Fittibial @AgaeRERNE Wi th the
spring biased solder tails 20 correcting any board warpage and also

h .
ol dor padsicBfiPR GOl clbadt piSjeckis A0GH R 143U BB 3 o BRFRAEL, | ng
pr ocedur es.

320of housing 30 to support the cover 30 on connector 10.

The positioning of gripper arms 40 of cover 30 with fespect to connector 10
defines a longitudinal space 42 between gripper arms 40 and solder tails 20 of header
connector 10. This space is designed for frictional receipt of the edge 12b (Figure 2) of
printed circuit board 12. In use as shown in Figure 2, the assembled cover 30 and
connector 10, are moved towards printed circuit board 12 in the direction of arrow A.
The edge 12b of printed circuit board is moved into the space 42 (Figure 4) defined
between solder tails 20 and gripper arms 40. Such movement is facilitatéd by the beveled
distal extent 41 of gripper 'arm 40. Movement in this manner effects mechanical
engagemént between header cl:onnector 10 and printed circuit 12 and electrical
engagement between solder tails 20 and solder pads 24. The cover 30 of the present
invention is designed in combination with header connector 10 to accommodate a
specified printed circuit board thickness. Thus, the printed circuit board is fn'cﬁonally
fitted between gripper arm 40 and solder tail 20. Gripper arms 40 extend a sufficient
length along a lower surfacé 12b of printed circuit board 12 to effectively support header

~a

connector thereon.

The effective connection of printed circuit board 12 to header connector 10 by

employing cover 30. is now shown and described.
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In the position shown in Figure 5, the solder tails of header connector 10
nay be soldered to the solder pads in a conventional fashion. It is noted
that during the soldering process, the cover 30 is used to secure header
connector 10 to the printed circuit board 12. At this stage; no external
securenent hardware is necessary. Such ggcurenent hardware may render
certain soldering techniques nore diffiTtult to practice. Once the sol der
tails

Each solder taill 20 generally includes a curved contact surface 21 (Figure 4)
which extends below printed circuit board seating plane P within the space 42 defined
between gripper arms 40 and solder tails 20. In this fashion, the curved surfaces 21 of the
lsolder tails 20 are positively preloaded onto the solder pads 24 (Figure 2) of printed
circuit board 12 providing superior electrical engagement therewith. The curved surfaces
21 of solder tails 20 are positioned in spaced facing opposition to the bumps 43 of gripper
arm 40. The space defined between bumps 43 and curved surfaces 21 is less than the
thickness of the printed circuit board to assure contact pre-loading. Use of spring biased
solder tails allows control of the coplanarity of the solder tails to be relaxed without
sacrificing the ability to make good electrical contact with the solder pads of the printed
circuit board. As mentioned above, it is common that printed circuit boards exhibit
warpage due to shrinkage or other post-manufacturing conditions. Due to this warpage, it

| may become difficult to maintain good electrical contact between all of the solder pads of
the printed circuit board and each of the individual solder tails of the connector. In the
present invention, by employing cover 30 having a plurality of gripper arms 40 which
works in conjunction with header connector 10, the problems of board warpage as well as
other problems of movement of the conﬁector with respect to the board prior to soldering

can be effectively overcome.

Having described the components of the present invention, use of the present

invention may be described with reference to the drawings.
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20. are effectivel y sol dered to sol der pads 24, emoved from

the connector/board assenbly in a nmanner sho cover 30
is then discarded. Permanent attachnment of hg¢ader connector JOfto printed
circuit board 12 may now be nade by use of app om@mwra

(not shown). Such securenent hardware {gy_bejp¢sitioned ro
26a, 28a of ears 26,28 of the header comect
respectively. ' The header connector {10 nounted to pripted circuit
board 12 is now available for nmating electrical connectiom—Wle any type
of mating connecReferringytolfiguratl pebven30 is attached to header connector 10 with the first

face 32 of cover 30 being posiﬁoned against surface 14a of housing 14. Frictional
engagement secures cover 30 to connecto.r 10 by the frictional interfitting of projections
29 of header connector 10 with apertures 38 of cover 30. The assembled cover and
header combination as shown in Figure 2 may be brought into engagement with printed
circuit board 12 by movement of printed circuit 12 towards the connector/cover
combination in the direction of arrow A.. Upon insertion of board 12 into space 42 along
seating plane P as shown in Figure 4, spring biased electrical engagement is established
between curved surfaces 21 of solder tails 20 and solder pads 24 of board 12 (Figure 2).
The relative dimensions of the p;inted circuit board 12 and the space between the solder
tails 20 and gripper arms 40 results in spring defection of the solder tails 20 so as to
achieve resilient engagement between the curved surfaces 21 of the solder tails 20 and the
- solder pads 24 of printed circﬁit board 12. The gripi:er arms 40 maintain the solder pads
24 in engagement with the spring biased solder tails 20 correcting for any board warpage
- and also preventing disconnection of any of the individual solder tails from the solder

pads during movement of the components during further manufacturing procedures.

In the position shown in Figure 5, the solder tails of header connector 10 may be
soldered to the solder pads in a conventional fashion. It is noted that during the soldering
process, the cover 30 is used to secure header connector 10 to the printed circuit board 12.

At this stage, no external securement hardware is necessary. Such securement hardware

may render certain soldering techniques more difficult to practice. Once the solder tails



header 10, the present invention in the preferred enbodi nent shows a ribbon
connector 50 termnating a nulticonductor ribbon cable 52. The nal e pins
18 of header connector 10 are accessible for interconnection with '
appropriately constructed socket contacts 54 of ribbon connector 50.
Various changes and nodifications can_bggnmade to the invention, and it is

I ntended to include all such changes and—nodifications as cone within the
scope of the invention as is set forth in the follow ng cl ai ns.

20 are effectively soldered to solder pads 24, cover 30 may be removed from the
connector/board assembly in a manner shown in Figure 6. The cover 30 is then
discarded. Permanent attachment of header connector 10 to printed circuit board 12 may
now be made bj use of appropriate securement hardware (not shown). Such securement
“hardware may be positioned through apertures 26a, 28a of ears 26,28 of the header

connector 10 and board 12 respectively.

The header connector 10 mounted to printed circuit board 12 is now available for
mating electrical connection. While any type of mating connector may be mated to
header 10, the present invention in the preferred embodiment shows a ri-bbon connector
50 terminating a multiconductor ribbon cable 52. The male pins 18 of header connector
10 are accessible for interconnection with appropriately constructed socket contacts 54 of

ribbqn connector 50.

Various changes and modifications can be made to the invention, and it is
intended to include all such changes and modifications as come within the scope of the

invention as is set forth in the following claims.
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-16 - VWHAT IS CLAI MED | S: 1. A cover for supporting an

el ectrical connector to a printed circuit board, said connect or
including plural electrical contacts including extending portions defining
sol der tails for electrical engagenment with sol der pads forned on an
edge of one surface of said printggl circuit board, said cover

conpri si ng: an el ongate i nsul ati ve body hment
to said connector, said i nsul ative body incl ud | n } I")mmms

extendi ng therefrom and being positionable in u om t6 sal
ext endi ng so/WEFAT IS CL.AIMEBIIS: connect or upon securerrent of sai d body

1. A cover for supporting an electrical connector to a printed circuit board, said
connector including plural electricai contacts including extending portions defining solder
tails for electrical engagement with solder pads formed on an edge of one surféce of said
printed circuit board, said cover comprising:

an elongate insulative body having for attachment to said connector, said
insulative body including a gripper arms extending therefrom and being positionable in
opposition to said extending solder tails of said connector upon securement of said body
to said connector, said gripper arm being engagable with a surface of said printed circuit
board opposite said one surface adjacent said edge for securing said printed circuit board

to said second connector between said gripper arms and second solder tails.

2. A cover of claim 1 wherein said gripper arm extends from said hoﬁsing in
cantilevered fashion.
3. A cover of claim 2 wherein said gripper arm includes a beveled distal extent for

engagement with said printed circuit board.

~a

4, A cover of claim 3 wherein said gripper arm includes a bump extending upwardly

from a location proximate of said distal extent.
This Sheet Has Been Rep
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to said connector, said gripper arm being engagable with a surface of said

printed circuit board opposite said one surface adjacent said edge
for securing said printed circuit board to sam
said gripper arms and said solder tails. im1l
wherein said gripper armextends from sai;g housi ng | “Il@l‘ u mwmﬂmr ed
fashi on. 3. A cover of claim Z wherein sal sm I*ncl udes
a bevel ed distal extent for engagenment with said printed circuit

boar d. 4. A cover of claim3 wherein said gripper armincludes a

bunp ext endi ng upwar dl
rrp % P A cov¥tr of claim 1 wherein said cover includes plural said gripper arms

longitudihally spaced therealong.

6. A connector assembly for engagement with an edge of a printed circuit board, said
edge having solder pads on one surface thereof, said connector assembly comprising:

a header connector including an elongate insulative housing supporting plural
electrical contacts, said contacts haviﬁg first portions for mating electrical connection
with a mating connector and second portions extending from said housing for electrical
engagement with said solder pads of said printed circuit board;

an elongate header cover including a body for securement to said header
connector; and

a gripper arm extending from said body in spaced opposition to said solder tails,
said solder tails and said gripper arm defining a space therebetween for supporﬁng said
edge of said printed circuit board with said gripper arm being engagable with a surface of

said printed circuit board opposite said one surface.

7. A connector assembly of claim 6 wherein said gripper arm extends in cantilevered
fashion from said body.
8,. A connector of claim 7 wherein said second portion of said header connector

contacts includes solder tails having curved surfaces for engagement with said solder

pads.
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froma location proxi mate of said distal extent. "REPLACEMENT SHEET
5. A cover of claim1l wherein said cover includes plural said gripper

ar ne )
- 18 - I IIIIIII "II" I“" "III " IIII
. * Cc L M S * .

9. A connector of claim 8 wherein said gripper arm includes an extending bump,

said bump being generally in facing opposition to said curved surfaces of said solder tails.

10. A connector of claim 6 wherein said cover includes plural said gripper arms

extending in spaced succession along said body.

11.  Anelectricél interconnection assembly comprising:

a printed circuit board having opposed planar surfaces and'includ'ing plufal solder
pad on one surface thereof édja.cent one edge of said board;

an edge-mounted header connector, said connector including an elongate
insulative housing supporting plural electrical contacts, each s_aid contact including a first
connection portion positioned for exterior electrical connection to contact of a mating
connector and solder tails e:&ending from said housing for solder connection to said
solder pads of said printed circuif board; and

a removable cover having a body positioned over said header connector and
including at least one gripper arm extending from said body in spaced opposition to said
extending solder tails, said printed circuit board being captively retained within said

space between said solder tails and said gripper arm.

12.  Anassembly of claim 11 wherein said cover includeé plural said gripper arms

spaced in longitudinal succession along said body.

-
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| ongi tudi nal ly spaced therealong. = 6. A connector assenbly for
engagement with an edge of a printed circuit board, said edge having
sol der pads on one surface thereof, said connector assenbly conprising:
a header connector including an elongate insulative housing supporting
plural electrical contacts, said contaghs_ haV|n ' for mat i ng
el ectrical connection wth a mating comiector a Hl'ﬂﬂ “ﬂ“& rrg

extendi ng fromsaid housing for electrical engagemnen sol der

pads of said printed circuit board; an el ongat e header cover

I ncl udi ng ajpody Bt bEARMAL ; SURTPUNI - |
gri pper gr mlfgxt eﬁg?ﬁ% ro%q?sal dl%o 3@”;543%?@&%{3%%53@%&3% P‘gﬂg‘éﬁ%“?é@é’ﬁd
porti ons,

from said body.

14.  Anassembly of claim 13 wherein said solder tails are resiliently biased and

include curved solder pad engagement surfaces.

15.  Anassembly of claim 14 wherein said gripper arms include bumps adjacent a

distal end thereof extending towards said curved solder tail curved surfaces.

- 16.  Anassembly of claim 15 wherein said distance between said curved surfaces of
said solder tails and said bumps of said gripper arms is less than the thickness of the

printed circuit board.

17. Aninterconnection method comprising the steps of:
providing an electrical header connector having a hor_lsing and a plurality of
electrical contacts, said contacts including solder tails extending from said housing;
placing a cover over said header connector, said cover including a body and a
gripper arm extenciing therefrom, said gripper arm being positioned in spaced opposition
to said solder iails; i

inserting a printed circuit board between said gripper arm and said solder tails,

said printed circuit board having solder pads thereon for engagement with said solder

tails;
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sai d second portioné and said gripper armdefining a space therebetween for
supporting said edge of said printed circuit board—wth—sard—gripper arm -
bei ng engagable with a surface of said printed circuit boarm‘lﬁmi ite said

one surface. 7. A connector assenbly of cl a i“m IH“ gri pper
arm extends in cantilevered fashion frggnsaid bo nect or
of claim?7 wherein said second portion ©Of said header ‘connector contacts
i ncl udes solder tails having curved surfaces for engagenent with said

sol der pads.

REPLACEMENT SHEIsdldering said contact solder tails of said header connectors to said solder pads of

said printed circuit board; and

removing said cover from said header connector subsequent to said soldering step.

18. A method of claim 17 wherein said solder tails are spring biased and where said
inserting step includes:
inserting said printed circuit board so as to deflect said solder tails and place said

solder tails in resilient engagement with said solder pads.
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18 9. A connector of claim@8 wherein said gripper armincludes an
.ext endi ng bunp, said bunp being generally in facing opposition to said
curved surfaces of said solder tails. | 10. A connector of claimé6
wherein said cover includes plural said gripper arns extending in spaced
successi on along said body. '

: - 21 -
COVER FOR AN EDGE MOUNTED PRINTED CIRCUIT BOARD CONNECTOR
ABSTRACT OF THE INVENTION

A cover is employed with an edge mount electrical header connector to secure the
header connector té a printed circuit board during soldering. The header connector
includes plural electrical contacts supported in an insulative housing. Tﬁ_e contacts
include extending solder tails for engagement with solder pads of the printed circuit
board. The cover includes an elongate insulative body for attachment to the header
connector. The body of the cover includes gripper arms extending therefrom and being in
spaced opposition to the extending solder tails. The solder tails and the gripper arms
form a space therebetween for receiving an edge of the printed circuit board. The gripper
arms and solder tails retain the printed circuit board edge so as to permit secure soldering

of the solder tails to the solder pads of the printed circuit board.

Fiﬂfe 1
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11. An electrical_interconnéctionJasééthy”conprising: a printed:’ .-

circuit board having opposed planar surfaces and including plural solder
pad on one surface thereof adjacent one edge of said board; an
edge- nount ed header connector, said connector including an el ongate _
i nsul ative housing supporting plural elqctrical contacts, each said contact
including a first connection portion pesitioned for exterior electrical
connection to contact of a mating connector and sol der tails extending
fromsaid housing for solder connection to said solder pads of said

printed circuit board; and a renovabl e cover having a body
positioned over said header connector and including at |east one gripper
arm extending fromsaid bo%& i n spaced opposFTEEOS 2aid
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extendi ng solder tails, said printed circuit board being captively retaine
within said space between said solder tails and said gripper arm - 12. .
An assenbly of claim 11 wherein said cover includes plural said gripper
arns spaced in |ongitudinal succession _along said body.

- 19 - 13. An assenbly of claim 12 gherein said gripper arns extend in
cantil evered fashion -
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fromsaid body. 14. An assenbly of claim13 wherein said solder tails
dre resiliently biased and include curved sol der pad engagenment surface.
15. An assenbly of claim 14 wherein said gripper arns include bunps
adjacent a distal end thereof extending towards said curved sol der pad
engagenent surfaces of said solder tail.3 _ 16. An assenbly of claim 15
wherein said di stance between said curved surfaces of said solder tails
and said bunps of said gripper arns is |less than the thickness of the
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printed circuit board. 17. An i nterconnection nethod corrpﬂ\i_]pr% Le

st eps of: : providing an el ectricat -header connector havi né.%i‘ I%&
% . h ‘ s . B . .

and a plurality of electrical cont'acts, said contacts including ot%
tails extending from said housing; pain a cover over said‘’ r

connect or, said cover including a botdy*&na a gripper—arm-extending

therefrom said gripper arm being positioned in spac ' n;: to said
sol der tails; inserting a printed ci'rcug“i‘“@ﬂwmgg}g&!ﬂsai d
gri pper ar mw%ai I's, said printedl/S8¥g avi ng

sol der pad jement with said solder tails; ’

1. A cover for supporting an electrical connector to a printed circuit board, said

connector including plural electrical contacts including extending portions deﬁni_ng solder

tails for electrical engagement with solder pads formed on an edge of one surface of said

printed circuit board, said cover comprising:

an elongat;a inéulaﬁve body having for attachment to said connector, said

insulative body including a gripper arms exte_nding therefrom and being positionable in

opposition to said extendjng solder tails §f said connector upon securement of said body
to said connector, said gripper arm being engagable with a surface of said printed circuit

board opposite said one surface adjacent said edge for Sccun'ng said printed circuit board

to said connector between said gripper arms and said solder tails.

2. Acover of claim 1 wherein said gripper arm extends from said housing in

‘cantilevered fashion.

3. A cover of claim 2 wherein said gripper arm includes a beveled distal extent for

engagement with said printed circuit board.

4, A cover of claim 3 wherein said gripper arm includes a bump extending upwardly

from a location proximate of said distal extent.
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sol dering said contact solder tails of said headerﬂ’E9_r‘I‘_‘?_‘Z[_OL5—1-—0——3*%d

Sol der pads of said printed circuit board; and enovi ng sal d cover

from sai d header c.onnector subsequent_to said sol de““‘““mﬂn““““\

5. A cover of claim | wherein said cover includes plural said gripper arms

longitudinally spaced therealong.

6. A co@&or assembly for engagement with an edge of a printed circuit board, said
edge having solder pads on one surface thereof, said connector assembly comprising:
a header connector inc}udin’g an elongate insulative housing supporting plural
W electrical contacts, said contacts having first portions for mating electrical connection
with a mating éonnector and second portions extending from said housing for electrical
- engagement with said solder pads of said printed circuit board; |
an elongate header cover intludjng a body for secufement to said header
connectof; and “

a gripper arm extending from said body in spacéd opposition to said second portions,

said second portions and said gripper arm defining a space therebetween for supporting said

edge of said printed circuit board with said gripper arm being engagable with a surface of

W, . said printed circuit board opposite said-one surface.

7. ‘A connector assembly of claim 6 wherein said gripper arm extends in cantilevered

fashion from said body.

8,. A connector of claim 7 wherein said second portion of said header connector

contacts includes solder tails having curved surfaces for engagement with said solder

cads REPLACEMENT SHEET
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18. A met hod of claim 17 wherein said sol der ta| | s are .spring biased and

Wnere said inserting step incl udes: y nse,t_t—l—ng——s-ard—pTT’th'e’d“ CI rcw t
Board so as to deflect said solder tails and pl ace sai
resilient engagement with said sol der pads. H“\“‘ml““i“m“\m |

. . M s * .

13.  Anassembly of claifii 12 wherein said gripper arms éxtend in cantilevered fashion

from said body.

14.  Anp assembly of claim 13 wherein said solder tails are resiliently biased and

include curved solder pad engagement surfaces.

15.  Anassembly of claim 14 wherein said gripper arms include bumps adjacent a

distal end thereof extending towards said curved solder pad engagement surfacgs of said solder tail.

16.  Anassembly of claim 15 wherein said distance between said curved surfaces of
“said solder tails and said bumps of said gripper amms is less than the thickness of the

printed circuit board.

. 17. - Aninterconnection method comprising the steps of:

providing an glect:ical header connector having a housing and 4 plurality of
el;:ctrical contacts, said contacts mcludmg solder tails extending from said housing;

placmg a cover over said header connector, said cover including a body and a.
gripper arm extending therefrom, said gripper arm being positioned in spaced oi:poﬁiﬁon
to said solder tails;

inserting a printed circuit board between said gripper arm and said solder tails,
said printed circuit board having solder pads thereon for engagement with said solder

tails;
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