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Electrical Contact

BACKGEOUND
Tachniocal Field

F0001] The exemplary and noen~-limiting enmbodiments
relate generally to an slsctrical contact and, mors

particularliy, to a female electrical terminal.

[O002] Eisctrical contacts are known which have opposing

& housing in a

O

~t arm and which are mounted ©

1ot receiving area.

SUMMARY

o003} The following summary 1is merely intended to e
ezemplary. The summaryvy is not intended to limit the

scope of the claim

{i1

[Go04] In  accordance with one aspect; an  example
embodiment is  provided in  an electrical connector
comprises a housing: and a plurality of electrical

each of the

contacts connected to the housing, whe
contacts comprise oppoesing cantilevered contact arms
configured to receive a mals contact of a mating
electrical oonnector therebsitween, a retention feature
assisting in locating the contact in a contact receiving
area of the housing, and a first surface mount solder

tail.
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[0005] In accordancs with another aspect, an exzample

maethod comprises stamping a flat metal member tTo form an

glectrical contact attached to a8 carry strip, where the
electrical conbact is stamped o form opposing

cantilevered contact arms configured te receive a mais

contact of a mating therebetween, a
retention feature assisting in locating the contacht in a
contact receiving area ¢f the housing, and a first

a

surface mount szolder tail; and rolling the carry stri

4

-

with the electrically contact attached conto a roll.

&

BRIGE DESCRIPTION OF THE DRAWINGS

10008} The foregoing aspects and other feabures are

explained in  the following description, taken in

connaction wi the accompanving drawings, whersin:

[0007] Fig. 1 iz a bottom perspective visw of an axample

embodiment of an electrical connector;

[agagl Fig. 2 iz a partial schematic top wview of the

ezxample shown in Fig. 1

(0008] Fig. is & aide view of the example shown in

[€9]

Figs. 1~2 with a cut away sectlon:
[00LQ] Fig. 4 1is a perspesctive view of one of the

i-3;

alectrical contacts shown in

{0011} Fig. 5 iz a plan view of a blank used to form the

elactrical contact shown in Fig. 45

{00321 Fig. 6 iz a plan view similar to Fig. 3 showilng a

bridging portion;

[



WO 2016/126751 PCT/US2016/016258

{0013} Fig., 7 is a plan view similar to Fig. & showing

possible locations for solder tails;

(00147 Fig. & is a plan view similar to Fig. 7 showing
an  electrical contact withcout a bridging portion and

showing possible locations for soider tails;

{00158} Fig. 9 shows a rear side view of a conventional

alsctrical contact;

{8816} Fig. 10 shows a rear side view similar to Fig. 9

of an alternate shape of retention feature:

"

{00173 Fig. 11 is a plan wview of a f£lat blank used to
form the electrical contact shown in Fig. 10 and showing
removable selder tails for anider tail location

configurahility;

[QO18} Fig. 12 shows a width of the conventional contact

shown in Fig. 9;

<

(00181 Fig. 13 shows a widith of the gcontact shown in

Fig. 10:

FGO207 Fig. 14 is a cross sectional view of the contact

=

shown in Fig. 10 and 13;
FGG2ZL Figs. 15-16 show an alternate shapes;

[0032] Fig. 17 shows a retention feature with an hour-

glass shaped profile;

[G0e833 Figs. 18A-298 shows wvarious alternate design

shapes of electrical contacts have features as described

herein.
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CETATLED DESCRIPTION OF EMBODIMENTS

[0G247 referring te Pilg. 1, there iz shown & bottom

pective view of arn elsctrical connector 10

0

Ders
incorporating features of an axample embodiment.
ithough the features will ke described with reference to
the example embodiments shown in the drawings, it should
e understooed that features can be embodied in  many
alternate forms of embodiments. In addition, any
suitable size, shape or type of elements or materials

could be used.

[Gu25] The connector 10 gsnerxally comprises a housing 12

and a plurality of electrical contacts or terminals 14.
Referring also to Figs. 2-3, the housing 12 is preferably
comprizsed of molded plastic or polymer material, The
housing 12 has a plurality of contact receiving areas 16,
In this exmample the contach receiving areas 16 are

arrvangsed in two parallel rows along the length of the

4

housing. The top of the housing is configursd o

have a mating connector {not shown) locataed thereat with

male pins or contacts of the mating connector extending

inte the contact receiving areas 1% through the tops sz

to make slectrical contact with the contacts 14.

FGO26] Referring also to Pigs. 4-5, the contactis 14 in

this exampis are female «contacts having right angle

solder tails. With the right angle soidsr 3, the
connector 10 is configured to be surface mounted on

another member (not shown), such as by scidering o

examplie. Filg. 5 zhows a stamped blank 147 of sheet
before besing bent intce the shape shown in Fig. 4. The
contact 14 comprises a main section 15, the solder tail

1%, a mounting secticn or retention feature 20, and two

.
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+

[

ocpposing contacht arms 22, Z4. In an alternate =2xample

I

enbodiment more or less that two contacts arms could be
srovided, and the arms might not be cpposing. The soldar
tail 18, ths mounting section 20, and ths two contact

arma 22, 24 extend off of the main section 15 in a

general cantilsver fashion. The solder tail 18 is
generally aligned with the first contact amm 22 and
offzet from the mounting section 20. Opposite ends of
the main sechtion 15 alsoc comprise mounting portions 26,
2%. The mounting ssction 20 and mounting portions 26, 2§
allow the contact 14 to be inserted into one of the
contact recelving areas 16 of the housing 12, and fisedly

attach the contact te the housing 12.

[OB27] The two contact arms 22, 24 are bent inward to
from a wating ocontact recelving area therebsiwesn. The
arms 22, 24 have contact areas 30 for contacting the
mating contact therebestween. The solder tail 1€ is bent

about 180 degrees from the main section 15 at bend 32,

s

and then hent about 390 degress at bend 34 to from the
right angle of the sclider tail. Thus, in its f£inal shape
shown in Fig. 4, the solder fail 18, the mounting section
20, and the twoe ocontact arms 22, 24 all extend in a
general same directicn away from the main secticn 13,

The solder tail 18 1s on the same side as the first

contact arm 27.

“~

pozal As seen in Figs. 2 and 3, the clder tai

9]

i
extend away from the housing 12 at the lateral sides of
the housing. RBecause of the shaps of the contact, the

first contact arm 22 is located closer to its respective
o

ing 12 than ths second

arm Z4. As shown by the arrows in Figs. 2 and 4, this
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rezults in the force to be exerted on the insserted mals
contact [betwsen the oppesing contact areas 30) to be in-
linte with the sclder tail’s lateral extension from the

housing; not perpendicular.

FOG2%] FPeatures with the example shown in Figs. 1-3
include & terminal bothtom entry {entry of the terminal
inte the housing via the bottom end of the housing) and a
North/Sounth contact orientation rather than an East/West
crientation c¢f tThe contact arms. The terminal bottom
entry allows ths act 14 to be inserted inte thes
housing 12 through the botbom of the housing as indicated
by arrow 36 in Fig. 3. Bottom entry allows an “"HEast-

7

rface mount

15}
&

West” contact point ©o ke provided
(SMT) smoldsr tail 18, By providing the North/South
contact crientation of the contact arms in-line with the
solder tall 18, this orientation of the contact may allow
an important cost reduction regarding the platting of the

contact.,

[G0367 Referrving alse to Fig. &, an alternative design

for the contact 1s shown. In this example the conte

comprises an additiconal bridge pertion 3. This brides

portion 38 could bs optionally removed to provids
contact similar to Fig. 5. Bridge area 38 could bs
deleted in the tocl fto coreate the low profile design.

Area 40 could be medified in the tocl teo create the low

@

M

profile featurses of retenticn shown in Fig. % or the high
profile wsrsion shown in Fig. 6. Zeveral wversions of
connector products may ke from several different types of
contacts for & coacerning proeduct family. This universal

bridge terminal, by having portion(s) removed or not
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P

removed, will bring the possibkbility to obitain {only with

ong tool and versiconal:
2 High or Low profile version

e Offer the possibility to create several kind of

zolder tails all avound the bridge

o031 This solution will help to save money {(minimize
g ¥

number of tecl) and enhance the competitivansas.

(80321 Figs, 7 and & show alternative designs showing
additional or alternative possible locations of cne or

more solder tails 18°7.

£0033] Fig. 9 shows a portion of & conventiocnal contact
which has a sesction 207, Pig. 10 shows the contact 14,
but with a different mounting pertion 207. The width of
the mounting portion 207 has a dimension B shown in Fig.
13 which is larger than the dimension A shown in Fig. 12

for the contact shown in Fig. 9.

MW

{00347 The =2xtra feature will bring a dimension B

obtained from stamping procsss instead of dimension A7
from bending and will provide a better poesition of the
terminal into the cavity due te a difference of the
tolarances capablility of stamping versus bending. B3
shown by arveas 44 in Fig. 12, a clearance due to big
tolerances from bending of the contact shown in Fig., @
exists betwesen the contact and the housing, This could
have a bad alignment between the axis ¢f the terminal and
the window in the housing 1Z for the mail pin of the
mating connector. This issue is mainly due to a large
tolerances of the terminal from the Dbending process
resulting in dimension A; which impact the assembly

7
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references. The mounting porticon 209, however, is notbt
ben It iz stampsed. With features as described herein,

references from cutting step instead of the bending step
of ths process wmay  be used for manufacturing and
assembly. Effectively, the cutting process may provide a
total tolerance of 0.02 mm {instead of 0.1 mm for the
bending features}. Thus, as shown in Fig. 13, the area
44 of clearance is much smaller than the area 44. A
small cliearance is due to small tolerances from cutting.
As zeen with Fig. 14, the extra feature at 20" will bring
a dimenzion “B8” obtained from stamping process instead of

dimension "AY from bending and will provide a very better

pozsition of the ferminal inte the cavity dus to &

differsnce c¢f the tolerances capability

00351 Pigs. 15-%2 show some alternative designs for the

contacts.,

[003¢] An  example embodiment may be provided in an
electrical connector comprising a  housing: and a
pilurality of elecitrical contacts connected to  the
housing, where each of the contacts comprise opposing
cantilevered contact arms configured to receive a male
contact of a mating electrical connector therebeibtween, a
retention feature assisting in locating the contact in a
contact receiving area of the housing, and a surface

mount solder tail.

FOG37] The contact arm, retention feature and solder
tail may extend in a same direction from a main body of
the contact as seen in Fig. 4 for szample. The retention
feature may have a generval cantilevered shape extending
from the main body of the contact as ssen in Figs., 4-5

for example. The contact may further comprise a bridging

8
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portion connected to the retenticon featurs and opposite
ends of the main body of the contach as seen in Fig. €
for ezamplie. The retention feature may b2 the widest
portion of the contact and sztend past cpposite sides of
the contact proximate the contact arms as seen in Figs.

5, 10 and 14 for example, where the retantion feature is

flat and not hent.

[0038] The rebtention feature may bhe wider than the
contact arms as seen in Figs. 5 and 10 for example. The
retention feature may be corientated at & substantial
right angle relative to both the contact arms as seen in
Pigs. 4 and 14 for example. The =lectrical connechtor may
further comprise a second sclder tail as seen in Figs. 7,
&, and 11 for example, where the first solder tail
extends off of a main body of the contact at a first

location and where the second solder tail extends from

the contact at a second location. The second solder tail
may extend off of the main body. The szecond solder fail

may extends off of one of the contact arms. The second

ention feature. The

solder tail may extend off of ths re

electrical connector may further comprise a third solderx

tail extending off of one of the main body, another one
of the contact arms or the retention featurs. The

retantion feature may have a substantlally diamond shaped

2l

cutliine . sesn in Fig. 14 for example. The retention

i
b

.

{

feature may have a substantiszlly hour-¢glass shaped
¥ ¥ G

outline as ssen in Fig. 17 for example.

(503981 As illustrared by Figs. 18A~Z9%E an example method
may comprisse stamping a f£lat metal member to form an
electrical contact attached to & carry strip, where the

electrical centact is stamped TG Torm opposing

9
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Y

cantilevered contact arms configured to receive a male

& mating electrical connector therebetwesn, a

feature assisting in locating the contact in a

receiving area of the housing, and a first
surface nmount =zolder tail; and rolling the carzy sitrip

-

with the electrically contact attached onto a roil,

(004017 The astamping may further comprise the ocontact
arms, retention feature and first solder tail extending
in a same direction from & main body of the contact. The
stamping may further comprise the rstention feature
having a ganeral canitilevered shape extending from the
main body of the contact. The stamping may further
comprise forming a bridging portion connected to  the
retenticn featurse and opposite ends of the main body of
the contact. The stamping may further comprise forming

etention  featurse iz the widest portion of the

contact, whars  the ratention featurs extands past

cpposite aides of the contach prox

(80411 It should e uanderstocod that the foregoing
descripticn is only i1llustrativs, Varicus aliternatives
and modifications can be devized by those skilled in the
axrt. For example, features recited 1n fThe various
dependant claims could be combined with sach other in any
sultable combination(s). In addition, features from
differant embodimants described above could be
salectively combined intc a2 new embodiment. Accordingly,

the description is intendeg to  embrace all such

modifications and varlances which fall

within the scops of the appended claims,

10



CLAIMS

1. An electrical connector comprising:
ahousing; and
a plurality of electrical contacts connected to the housing, where each of the contacts
comprises:

a first portion comprising a plurality of cantilevered contact arms configured to
receive a male contact of a mating electrical connector therebetween, and a retention
feature assisting in locating the contact in a contact receiving area of the housing, and

a first surface mount solder tail, wherein the first surface mount solder tail is
attached to thefirst portion at a 180 degree bend.

2. The eectrical connector of claim 1 where the contact further comprises a bridging

portion connected to the retention feature and opposite ends of the main body of the contact.

3. The electrical connector of claim 1 where the retention feature is the widest portion of the
contact and extends past opposite sides of the contact proximate the at least one cantilevered

contact arm.

4. The electrical connector of claim 1 where the retention feature is flat.

5. The dectrical connector of clam 1 where the retention feature is wider than the

cantilevered contact arms.

6. The dectrical connector of claim 1 where the retention feature is orientated at a

substantia right angle relative to the plurality of cantilevered contact arms.

7. The electrica connector of clam 1 where the retention feature has a substantially

diamond shaped outline.

8. The electrical connector of claim 1 where the retention feature has a substantialy hour-

glass shaped outline.

11



9. The electrical connector of claim 1 where the retention feature has opposite lateral sides
which engage the housing to retain the electrical contact in the housing, where the retention
feature is the widest portion of the electrical contact.

10. The electrical connector of claim 1, wherein the plurality of the contact arms are parallel
to the first surface mount solder tail such that upon receiving the male contact, the contact arms
exert aforce on the male contact which is paralel to the first surface mount solder tail.

11.  Theelectrica connector of claim 1 wherein:
the first portion further comprises a main body of the contact; and
the plurality of cantilevered contact arms, retention feature and first surface mount solder

tail extend in a same direction from the main body of the contact.

12. The electrical connector of clam 11 where the retention feature has a genera

cantilevered shape extending from the main body of the contact.

13.  Theé€lectrical connector of claim 1 further comprising a second surface mount solder tail,
where the first surface mount solder tail extends off of a main body of the contact at a first
location and where the second surface mount solder tail extends from the contact a a second
location.

14. The dectrical connector of claim 13 where the second surface mount solder tail extends
off of the main body.

15. The dectrical connector of claim 13 where the second surface mount solder tail extends

off of one of the plurality of cantilevered contact arms.

16. The dlectrical connector of claim 13 where the second surface mount solder tail extends
off of the retention feature.

12



17.  Ané€lectrical connector comprising:

a housing comprising a mating surface and a mounting surface, and plurality of openings
in the mating surface forming contact receiving areas, wherein the plurality of contact receiving
areas are disposed in aplurality of paralel rows,; and

a plurality of eectrical contacts disposed within respective openings of the plurality of
openings, wherein each of the plurality of electrical contacts comprises:

a first portion comprising at least one cantilevered contact arm configured to
contact a male contact of a mating electrical connector inserted in the respective contact
receiving area, and a retention feature pressing against the housing at opposing sides of
the respective opening so as to locate the contact in the respective contact receiving area
of the housing, and

afirst solder tail comprising a first end attached to the first portion and a second
end extending through the mounting surface of the housing, wherein the at least one
contact arm is aigned with the second end of thefirst solder tail;

wherein the first end of the first solder tail is attached to the first portion at a 180
degree bend.

18. The electrical connector of claim 17, wherein the at least one contact arm is two contact

arms.

19. The electrical connector of claim 18 wherein the two contact arms are separated in a
direction perpendicular to the plurality of parallel rows by a distance less than a width of the
retention feature.

20. Ané€lectrical connector comprising:

a housing comprising a mounting face and a mating face offset from the mounting face in
afirst direction; and

a plurality of electrical contacts connected to the housing, wherein each of the contacts

comprises:

13



a first portion comprising a body adjacent the mating face, a retention feature
assisting in locating the contact in a contact receiving area of the housing and at |east one
cantilevered contact arm configured to contact a male contact of a mating electrical
connector inserted in the contact receiving area, wherein the at least one cantilevered
contact arm has a fixed end coupled to the body and a free end, separated from the fixed
end in thefirst direction, and

atail, wherein the tail has afirst end attached to the body adjacent the mating face
and a second end extending from the housing at the mounting face;

wherein the first end of the tail is attached to the body of the first portion at a 180
degree bend.

21. The electrical connector of claim 20, wherein the tail is a surface mount solder tail.

22. The électrical connector of claim 21, wherein the second end of the surface mount solder

tail isbent at a 90 degree angle.

23.  Theédectrical connector of claim 21, wherein the contact receiving areas extend from the

mating face to the mounting face.

14



