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(54) Title: HOUSING INSERT CONTACT PROTECTION

(57) Abstract: An electrical connector housing in-
cluding a main housing member and at least one
protective wafer. The main housing member has a
contact locating area. Opposite sides of the con-
tact locating area include slots for receiving op-
posite end portions of insertable wafers. The at
least one protective wafer is configured to be loc-
ated in the contact locating area and includes op-
posite end portions adapted to be matingly slid
into a pair of the slots. The protective wafer has a
top side configured to project above top ends of
contacts located in the contact locating area. The
protective wafer and the main housing member
are sized and shaped to combine to help prevent a
user's finger from contacting the top ends of the
contacts located in the contact locating area.



WO 2012/138862 A2 |00V T N OO AR AU A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2012/138862 PCT/US2012/032327

Housing Insert Contact Protection

BACKGROUND

Technical Field

(00011 The exemplary and non-limiting embodiments of

the invention relate generally to an electrical connector

and, more particulariy, to a housing of an electrical

connector,
Brief Descripticn of FPrior Developmants

(00027 U.8. patent publieation No. 2010/0055988 Al
discloses mating connector housings with sidewall
recessas  for orisntation wmating. 7.8, patent No.
6,869,292 B2 discloses an electrical connector housing
with key projsctions at corners and a mabing electrical

connactor houaing with key recesses al corners.

SUMMARY

(0003} The following summary 1s merely intended to he
axemplary. The summary is noib Intended to limit the

scope of the claims.

FQ00n4] In accordancse with ons aspect, an elscitrical
connector housing iz provided including & main heousing
member and at  lsast  one protactive wafer. The main
housing mamber has a contact locating area. Opposite
sides of the c¢ontact locating area include slots for
raceiving opposite end portions of insertable wafers.

The at least one protective wafer 1z configured to be

located in  the oontact logating area arnd  includes

N

opposite end portions adapted o be matingly =z2lid intce a
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pair of the slots. The protective wafer has a top side
configured to projsct above top ends of contacts located
in the contact locating area. The protective waler and
the malin housing membsr are sized and szshapsd to combins
bo help prevent a user’s finger from contacting the top

enda  of the gontachts located in the contact locating

fQQoB; in ACCOrdancs with anothsar AsPeCT, AT
electrical connector is provided comprising a plurality

cf Insert Moldsd Lwmadframe Assemblies (IMLAas); and &

housing having the IMLAs connacted thereto. The housing

=

compyise a main heusing membey and at least one

4]

protactive wafar connected to the main housing msmber.
The main housing memxber comprises a contacht locating arss
having IMLA mounting slots on opposite sides of the
contact locating area. The IMLA3 sach have opposlte =nds

IMLA mounting sliots. The

losated in pairs  of
protective wafer comprises oppesite end portions matingly
siid dinto & pair of the slots. The protective wafer has
a top aside prodecting above top ends of contacits of the
IMLAS. The top side and thse main housing are sized and
shaped to g¢ombine to help prevent a user’s finger from

contacting the top ends of the contacts.

o006} In acoordancse with another aspect, a method
comprises providing a main housing membey, where the main
housing member comprises a contact locating arsas having
IMLA mounting siots on opposite sides of tha contact
locating arsa; and Iinserting at least ons protactive
wafar into the main housing member, where ths protactive
wafar comprises opposite end portions matingly slid inte
a palr of the IMLA mouniting slots, where the protsctive
wafer has & tTop sids adapted to project above top ends of

2
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contacts located in the contact locating area, where the

top side is sized and shaped to combine with the main

>}

housing te help prevent a user’s finger from contacting

1,

the ftop ends of the g¢ontacts located in the contact

locating area.

1 1

7]

ric

ot

[QG07] In accordance with another aspect, an elec

¢

connector 1s provided comprising a plurality of Insert
Molded Leadframe Asssmblies (IMLAs): and a housing having
the IMLAs connectsd thereto. The housing comprissas a
contact locating area having IMLA mounting slots on
oppesite sides of the contact locating area. The IMLA=

pach have opposite ends located 1n pairs of tThe IMLA

mounting siots. The houging comprisss at least one top

outer wall forming a rvalsed perimeter arocund the contact
locating area and at leasst one interior wall hketween

opposite sections of the railsed perimeter forming spaced

-

sectlons of ths IMLAs, The at least one interior wall
haz a top side projecting above top ends of contacts of
the IMLAs. The top sids of the intericr wall comprisss a
genaral wedge shaps. The top side and the raised
parimeter are sized and shaped to combine to help prevent
a user's finger from contacting the top ends of the

contachs.,

BREIRE DESCRIPTION OF THE DRAWINGS

LOGaR] The foregoling aspsct and other fzatures are

i

explained in  thsa following description, taken in

conmection with the accompanying drawings, wherein:

FOG09] Fig. 1 is a cross sectional view of an electrical

connecktor  asseambly 10 incorporating  fesatures of an

exanple embodiment;
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[GC13] Fig. 2 1 a perspective

electrical connectors shown in Fig.

Q
i)
1%
)
0
D
0
e
ol
9]

[00LL] Fig., 3 is a3

3=3 in

{0012} Fig., 4 is a top side view of

in Filg Z;

0013} Fig. 5 is a perspsctive

mamber of the connector szhown in

[0014]

shown 1n Fig. 5 with a out

the m

{20157
sids of

Fig. 7 is a pexspecitive

"y

the connechor shown

Wia l

view of

. o
< ~
Lew O

Fig. § iz a perspactive v

away saction of the housing
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view of

i3

view taken along line

the connector shown

& main housing

n Fig. 2Z:

the

hovsing as

¥

o
!

Ang slectrical connsctor shown attached thereto;

view ashowing a bottonm
in  Fig. 2 showing

installation of the protective wafers intc the connector;

(0018] Fig. 8 is & perspec

an aliernats

(00171 Fig. 9 is a

conneantor of
and

elentrioal connector:

[G018]

Fig. 10 is a

+

conne

2 showing the slectrical

DETATLED DESCRIPTION

(G018}

Referring to Fig. I,

zectional view of an electrical

h

incorporating featuras of an

=

Although the features wilill be described with

shown in

4

the example embodiments

ive view similar bteo Fig., 2 of

cross sscticnal

aeNage

there

connactor

Flad

nt of the invention;

)
Wiew

Fig. 8 being connected with a mating second

cross sectional view similar to Fig.

fully mated,.

OF EMBCDIMENTS

is shown a czoss
aszembly 10
example embodiment .,

referance to

the drawings, it should
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be understood that features can be embodied in many
alternate forms of embodiments. In  addition, any

suitable sizs, shaps or type of elements or materials

be used.

{00207 The assembly 10 generally conprises a first
slecgtrical connecteor 12 and a mated second electrical

-

connector 14, The first

Al CoOnnaEctor 1z

comprises a housing 18 and elesctrical ocontacts  ox

terminals i8. The second  electrical oconnaector 14

comprises  a housing contacts  ox

terminals 22.

(0021} Beferring alzo to Figas. Z-4, in this ezample
pmbodiment the contactzs 18 of the first connector 12 are
g

provided in multiple wafers as Insert Molded Leadirame

Assemblies (IMLAs) 24. Examples of IMLAs are described
in  U.5. patent HNo. 6,869,292 B2 and U.3. patent
publication  No. 2010/708085%88 AL which are hereby

noorporated by reference in thelr entireties. However,
in alternate embodiwents, the first conneactor 12 might
not use  IMLAS. The IMLAs in this example amboedimant
comprise a plurality of the contacts 18 aligned in a row
and a plastic overmolded frame 26. The Trame 26 Kkeaps
the row of contacts 18 togygether for =asy assembly into
the housing 16, The oconbtacta 18, in this exampls,
comprise twoe different types of contacts with different
nmating contact ends 34a, 34b. However, any suitables typs
of mating contact ends could ba provided, o any numbsr
of different contacts could be provided including Just
ong type or mwmors than two typses. In thizs example
empodiment the IMLAs alsce comprise fusible elsments 3Z.
The fusible elements 32 arve connected to ends of the

contacts 18 for elsctrically and mechanically connecting
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the connector 18 to another component, such as a printed

circuit bhoard for sxample.

{00227 Referring alsce to Figs. 5 and 7, in this exampls
the housing 16 comprises a main housing member 70
orotective wafers 7TZ. Howaever, mere o less than
protective wafers could be providsd. The housing
comprises & contact loecating arsa 30, The ocontact
tocating avea 30 is configured to have the IMLAz 24 and
the protective wafers 72 mounted thersin. In this

o]

example embodiment opposite szides of the locating area 30
for receiving lateral end portions £7
t

comprise siots 28
of the frames 26 to thereby wmount the IMLAs to the
housing 16. Howavar, any suitable mounting system could

be provided. In this example the contach locating area

30 comprises different sections. The main housing member

7

!

P

) has three spacer ribs 74 which form thres sections 76;

i

each section 76 being sized and shaped to receive two of

s

I

the IMLAs Z24. The rvemalning portion 78 of the leocating

rea 30 recelves the twoe protective wafers 72 and the

v

rest ¢f the IMLAs 24.

{00231 2as illustrated in Fig. 7, the protective wafers

T2 are inserted into the

the main housing avea, Bac

25

portions 80 adapted to be

slid inte & pair of

the slots 28, Once the wafers 24, 72 are inserted into
the slots 28, thay may be permanently connected to the

main housing member 70, such as by ultrasonic welting for

examplsa, The protective wafers 72 are comprised of

i

(SR

9}

nia or polymer wmabterial and do 0ot comprise
electrical contacts. The sleots 28 oniv extend partially

along the height of the area 30. Thus, both the IMLA

wafers 24 and the protective wafers 72 are stopy

6
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predetermined depth of

-

protective wafera 72 have a &

wafers 24. Thusz, the

coation of the wafers 24, 72

be The wafers

varied.

ccatable in palr of the

72

any

1
probective wafers could be
IMLA wafers

insertion
FEH

number

24,

be uses

PCT/US2012/032327

A

inte the =iots. The

!

thickness the IMLA

ag

of

watfers 24, 72 and

relative to each other can

72  ars  interchangeably

28,

opposing slots The

removed completely and two

in theix place for

{00243 23 seen hest Iin Figs. 2 and 3, when the
protective wafers 7 are installed, top sides 82 of the
protective wafsrs 77 extend above the fTop ends 3ds, 34b

“he contacts 18,

of

200 dis provided Dbeatwsen

i

o

In this exampls embodiment

the top

height

ends 34a and the top

gides 82, such asz about 9.45 mm for szample., The helght
207 is about 1.65 mm for exemple. As seen in Fig. 4, the
widths 204, 206, 208 of ths stacked IMLA wafers can b=,

for example, 10.9 wmm, 10.8

these dimensions are marely an

Bzcause the top sidss

[ef

)

e

above top ends

locating area;

main houzing member 70

A e

(PR R

from

18

finger TON ing the

contachs located in the

is  particularly  dnzightfuil

miniaturization, as the size

have gotten smaller and more

togethen, the small

very
damage before
finger, were

2y

not

¥
!

if the top sai

mm,

82
th
the protective
combing
t

conta

of
o

contacts

contact

- e

and 12Z2.4 mm. Howaver,

gzample of one embodiment.

of the active wafers

nrol

e contacts located in the

wafaers 72 and the

o help prevent & user’s
ocp ends 3d4a, 34b of the

o o4

ot locating ares. This

¥

bacause, with connechor

st

the ands of contacts

top

5

5 e Ty Yo b PR s
re bDheing located

a3

ends could be

such as

8] ‘
[N A3 Sean

aextend abovs the



WO 2012/138862 PCT/US2012/032327

of the contacts, it would bes sasisy for a user’s finger
or other object to contach and damage the top ends of the
contacts, With the top sides 8% located above the top

envda of the contacts, there is less risk of damage to the

top ends 34a, 34k of the contacts.

{0028} The wain housing menmber 70 is comprised of moelded
plastic or polymer material. In addition to the contact
locating area 30, the housing 16 comprises a mating
connector area gonfigursed to receive portions of the
housing 20 of the sscond connsctor 14. In thiz example
embodiment the mating connector area comprises Lwo arsas

P .

b, 3@, However, more than two

e provided.

wall 40

(!t
&7
Fh
[
@
ot

The mating connector arsa comprises
forming the first avea 34 adiacent the contact loccating
area 30, and a szecond wall 42 adiacent the contact
locating area 30 forming the second area 38. The second
area 38 is separated from ths contact locating area 30 by
the second wall 42. The first area 36 and the second

wall 42 have a substantially same size and shaps.

0027} The first area 36 comprises a gsneral slongated
YUY shape in this ezample embodiment. The first area 36
comprises a first corner 46 having an cutwardly eztending
recess 48, and a second corner 50 having an outwardly
sxtending vecass 52, The szecond wall 42 comprises =
first corner %4 having a first oubtwardly extending
projection 56 inte the second arsa 38, and a second
corner 5% with a sscond outwardly extending projecticn
54, The recesses 48, 52 have a gsneral guarter c¢ircle
shape, and the projescticons 56, 60 have a general guarter
cirocle  shaps, The second area 38 is essentdall an
inverse of the first wall 40. Likewiaze, the second wall
42 1s essentislly an inverse of the first area 3¢. In

&
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this example embodiment the a
sepavated by two slots 62 at opposite ends of
housing. The second wall 42 has twe projscticons 64 at

cpposzsite ends of the housing.

{0028} Referring alzsc to Fig. 6, the first housing 16 is

shown with a cut-away section of the second housing 20 of
the mating connector 14, The second heousing 20 has 2

mating connechter area configured to receive portions of
the housing 18 of the first connector 12. The mating
connector arsa of the second housing 20 comprises a first
wall 4€¢ forming the f£irst avea 387 adjacent its contact
locating area, and a s=cond wall 43¢ adijacent its contact
locating area forming a second arsa 38° . The second area

387 iz separated from the contact locating arvea of the

L

saceond connector housing oy the sscond wall 427,

[0028] The two fivsht walls 40, 407 have a

shape. Ths two ascond walls 42, 42% have a same zize and
shape. The two first areas 36, 38’ have a same size and
shape. Tha two sscond arveas 38, 38' have a same szize and

shape. Hows the twe mating connector areas arg

fiippad relative to each other in order Lo Dbe mated.

Thus, when mated the first wall 40 iz located in

.

gf, The first wall 40 is located in ths

(oY)

smgond area

second avea 38, The second wall 42 is located in the

irst area 3267. The second wall 42¢Y is located Iin ths

y

first area 36. The projechtions 64 are received in ths

in the

siots 627, and the proisctions 647 are
slots &z, The mating connector area 30 of the first
connector 1s herxmaphroditic: having matingly shaped mals
and female sectlions. Likewise, the mating connsctor area
of  the second connectory 1s hermaphroditic;  Thaving
matingly shaped male and female ssctions. The two

9
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o]

[¢]
-

s

hermaphroditic mating connection areas mate with e

cther,

{030} As seen best in Flg. 3, the lateral edge 84 of
the protective wafer 72 is spaced from the wall 40 so as
not toe interfere with the area 326, As best seen in Pilg.
1, the teop zides 82 of the protective waifexrs 72 have a
general wedge shape. The mating second connector 14 has
a similar =zet of IMLA wafars 24 and protective wafers
E AN When the contacts of the IMLA wafsrs 24, 247 mate
with each other, the gensral wedge shapes of top ends 82,
827 o©f the pairs of the protective wafers 72, 727 are
gbla to mate adjacent to each gither., Thus, the

T -

protective wafers 72, T2Y, even though they sxtend

o

the top ends of the contacts 18, 22, do not

with the two connectors 12, 14 mating with each other.

HIFaY

[GO31] Referring also to Figs., 8~10 an alternate example
embodimant 1s shown. The electrical ceonnsctor 112 in
this embodiment comprises a housing 116 and =lsctrical
contacts or terminals 1%, The contacts 18 ars provided

Assemblies

wafers of Insert Molded Leadfrs

In this example the housing 116 comprises a

MEnOE T, The housing comprisss a contact locating
area 30. The contact locating area 30 has the I[MLAs
mountad tharasin, In this example embodiment opposite
sides of the locating area 30 compriss slots {such as 28
shown 1n Fig. 5} for receliving laterval end portions 27 of
the framas 2% {zee Fig. 3) to thereby mount the IMLAs to
the housing 116. The housing 116 has two Integrally
formed protactive wafers 172 which form three sections

176 of ths IMLA wafers 24.
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[0032] In thiz example esmbodiment, similar to the first

example, the top sides 182 of the protective wafers 172

94

extend above the top ends 3da, 34b of the contacts 18.

ey
b

Because the top sidea 182 of the protective wafers 172

e
ect akove top ends of the contacts 2 an the
t locating arxea, the protective wafers and the

“ey around

cuter walls 140, 142 forming the raised perims

3

the contact locating area combine Lo help pravent
uzser’s finger from contacting the top =snds 34a, 3db of
the contacts 18 located in the contact lecating area.
Thiz is particulariy insightful bscause, with connector
miniaturization, as the size of the top ends of contacts

tad

o5
)

5

ve gotten smaller and more contacts are helng loca
tegether, the very small contact snds could be prong o
damage before mating 1if an cbject, such as a user’s
finger, were to go inte the arsea 30, As seen from Fig.
g, 1f the top sides 182 did not sxztend above the top ends
of the contacts, it would be easier for a user’s finger
or other ohlect to contact and damage the top ends of the
centacta. With the top sides 182 lcocated akove the top
ands of the contacts, there is less risk of damage to the

top ends of the contacts.

{00337 The top side 182 of each protective wafer 177
comprise twe general wedge shapes 180, 192 ezxtending
upward at different angles. The mating second slectrica

connecteoy 114 has a similar set of IMLA wafers 24° and

integrally formed protsctive wafexra 1727. When the

s

contacts of the IMLA wafers 24, 247 mate gach other,
the general wedge shapes of top ends 182, 1827 of the
pairs of the protective wafers 172, 1727 are able to mate
adijacent tTo each other. Thus, ths oppesing protective

wafers 172, 1727, even though they extend above tha top

it
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ends of the contacts 18, 22, do not interfere with the
twe connectors 112, 114 mating with each othex. In cne
type of alternate embodiment the multiple wedge shaped
top side (180, 132) of the wafers could be provided on

the separately installed wafer 72,

{00343 in one type of example, an electrical connectorn
housing may be provided comprising 3 main housing member

having a contact locating area, whers opposite sides of

the gontact locating area comprise siobts for recsiving

opposite snd portions of insertable wafers; and atbt lsast
one protective wafer oconfigured o be leocated in the
contact  leocating area, where  the protective wafer
comprisss opposite end portions adapted fto be matingly

siid inte & pair of ths slots, where the protecitive wafer

4

has a top sids configured to project above top ends of
contacts located in the c¢ontact locating area where the
proteciive wafer and the main housing member are sizad
and shaped fo combine to help prevent a usexr’s finger, or
other relabtively largs oblject, from contacting the fop

ends  of the contacts locataed in the contact locating

fQ03587 The =zlcota may extend inte a bottom of the main
housing member only partially up the opposite sides. The
main housing member may bse configured to receive multiple
side-by-side Insert Molded Leadframs Assemblis {IMLAS)
az szome of the insartable wafers, and a spacing bebtween
adjacent slobs on the opposite sides may be uniform in at
leaat one section of the contact locating area which is
coenfigured to receive the at least one protschive wafer
and at lsast soms of the IMLAs. The at least one
protective wafer may comprisze a polymer frame without an
zlectrical contacgt. The top side of the protective wafer

2
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may comprise a generval wedge shaps,. The top sides of the
protective wafer may comprise at least two general wedge
shapes sxtending upward at different angles. An
alectrical connesctor may be provided comprising  the

houzing as described above; and a plurality of Insert

Molded Leadframe Asszemblies (IMILAs) mounted to the main

housing member, where the at least one protasctive wafex

is  connscted to  the main housing member sandwiched

batwean twe groups of

@ IMLAs. The top side of the
protective wafer comprisss a gesneral wedge shape. An
electrical connector aszsembly may be provided comprising
the electrical connsctor as describsd above forming 2
first electriecal connector; and & second electrical
connechor connected to the first electrical connector,
where the second elecitrical connector comprises a second
main housing membsr having a second contact  locating
arsa; a plurality of second Insert Meldaed Leadframe
Assemblies (IMLAs) mounted ©o the second main housing
member; and at least one second protechive wafer located
in the second contact locating arsa, where the zescond
protective wafer comprises a top side conflgured to
project above top ends of contacts of the second IMLAs,
where the top side of the second protective wafer
comprises a general wedge shape which mates adjacent with
the top side of the protsctive wafer of the first

elaectrical connectorn.

[0038] An alectrical coennector MAY be provided
comprising a plurality of Insert Molded Leadframe
Assemblies (IMLAs); and a housing having the IMLAg
connected thereto, where the housing comprises a main
housing member and  ab  isast  one protective  waferw

connected to the main housing msmber. The mailn housing
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membey may comprise a contact locating area having IMLA
mounting slots on opposite sides of the contacht locating

area, The IMLAs may =ach have oppesite ends located in

IMLEA mounting =zlaets. The protective waferx

may comprise opposite end porticons matingly slid inte a

palr of the slots, The protective waifer may have a top

aide

ahove top ends of contacts of the IMLAs,
and the top side and the main housing may be slzed and
shaped to combins to help prevent a user’s finger from

contacting the top ends of the contacts

(0373 The slots may extend inte a bettom c¢f the main
housing member only partially up the cppesite zides. The
IMLA:s may comprise elegbtrical contacts and an overmoldad

frame, where a thickness of the protective wafer iz a

D]

ame  thickness as the frame. Tha top side of the

\

e

protective wafer may comprise at least twoe ganeral wadge
shapes extending upward at different angles. The top
side of the protective wafer may comprise a general wedge
shape. it electrical connector asssmbly may be provided
comprising an electrical connector as described above
forming a first electrical oonnector; and a second
electrical connector connected o the filrst slesctrical
connector, whars the sacond alectrical connechtor
comprisass a second main housing membsy having a second
contacht  logcating area; = plurvality of second Inssrt
Molded Leadframse Assemblies (IMLAs) mountsd to the second
main housing member; and at lsast ons secocnd protective
wafer located in the second contact locabting area, wherse
the second protective wafer comprises a  teop side
coenfigured to proiect above top snds of contacts of ths
second IMLAs, where the top side of thes second protective

wafer comprises a geneval wedge shaps  which mates

14
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adijacent with the top side of the protective wafer of the

firaet alectrical connecior.

[8038] A method may ke provided comprising providing a
main  housing  member, where the wmain housing  member
comprizes a contact locating area having IMLA mounting
slots on opposite sides of thes centact locating avear and
at 1=

inserting st one protective wafer into the maln

Q,}
%]

housing member, where the protective wafer comprises

opposite and portions matingly siid dinte a palr of

IMLA mounting slotas, where the protective wa a
side adapted to project above top ends of contac

lozated in the contact locating arsa, whers the top side

is sized and shaped to combine with the main hous
help prevent a user’s finger from contacting the top ends

of the contacts located in the contact locating area.

(00387 The method may further comprise inserting a
X
of Insert Molded ILeadframe Assemblises [IMLAs)

£

O

logating ares adiacent oppoesite sides

w

the protective wafer. The method may further comprise

providing the IMLA mounting slots with a uniform spacing

betwsen adiacsnt slots on the opposite sides in at least
cne secticn of the contact locating area, where the IMLAs

and the protactive wafer ars provided with a

substantially same thicknsss Lo bs =d against each
gther in the section of the contact locating area.
Inzerting the protective wafer may comprise providing the
top aide of the protechive wafer with a3t least two
general wadge shapes extending upward at different
angles. Inserting the protective wafer may comprise

providing the teop side of the protective wafer with a

general wedgse shape.

8]
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exampls embodiment may provide an electrical

comprising & plx Lity  of Tnsert  Molded

Leadframe Assemblilies {(IMLAs): and a housing having the

n

IMLAs coanected therete, where the housing comprises &
contact locating area having IMLA mounting slots on
oppusite sidss of the contact lecating area, where the
iMLAs each have oppozite ends lecated in palrs of the
IMLA mounting slobs where the housing comprises at least
orie tTop ocubter wall Forming a raisead perimeter arcund ths
contact locating area and at least one interior wall
betwesn oppoasite sections of the raised psrimstsr forming
spaced sections of the IMLAs, where the at least one
intericr wall has a top side projecting above Lop ends of
contacts of the IMLAs, where the top sids of the interior
wall comprisez a general wedge shape, and where ths top
side and the raized perimeter are sized and shaped to
combine to help prevent a user’s finger from contacting

the top endas of the contacts,

{0041} The example embodiments described above are fcr a
hermaphroditi connectory having both male and female
sections mateakle with similarly shaped female and male
gections of the mating connector. However, featurss of

the invention could be used in a oonnector which is not

st

(.

hermaphroditic, in one type of embodiment the protective
wafers 72 could bes removed and replaced with IMLA wafers
if thes protection feature of the wafers 72 ls considersd

Lo -

UNNeCessary for some applications or connection
environmants. Thus, featurses de ibed herein allow the
electrical connector to  he selectably configurable

and

regarding where a protective wafer 72

how many protective wafers 72 may bhe used. The wafers

t6
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CLATMS
What 1s claimed is:

1. An electrical connector housing comprising:

a main housing member having a contact locating
area, where opposite sides of the contact locating
area comprise slots  for resceiving cppeosite  end

poerticns of insertable wafers; and

at  least ong protective wafsr configured to be
logated in the contact locating area where ithe
o ¥
protective wafsr comprises opposits end portions
adapted to ke matingly siid inte a pairx of the
slots, where the protective wafer has a top side
configured to project above fop ends of contacts
located in  the contact locating area where the
protective wafer and the main houging member are
sized and shaped te combine to help prevent a user’'s
finger from contacting the teop ends of the contacts

located in the contact locating area.

2. An electrical connectcer housing as in claim 1 wheve

the slots extend into a beottom of the main housing membar

onily partially up the opposits sides.

5

:otrical connector housing as in claim 1 where

the main housing member 1s configured to receive multiple
gide~by-side Insert Molded Leadframe Assemblies (IMLAs)
as some of the inserxtable wafers, and where a spacing
betwsen adijacent slots on the opposite sides 1s uniform
in at lsast one secblon of the contact locating areas
which 13 configured Lo receive the at  least  one

P

protective wafer and at lsast zome of the IMLAs.

ig
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4. An electrical connector housing as in clalm 1 where
the at least one protecitive wafer comprises a polymer

frame without an electrical contact.

5, An electrical connecior housing as in claim 1 where

the top side of the protsctive wafer comprises a general

4. An electrical connector housing as in claim 1 where

the top side of the protective waier comprise

993
Y
t
}_-J
©
s
(12
ud

two general wedge shapes extending upward at different

anglies,

¢

7. Apn elecitrical conneclor comprising:
a housing as in olaim 3; and

a plurality of Insert Molded Ieadframe Assemblies
{IMLAZ} mounted to the main housing membsr, where
the at least ong protective wafer 1is connected to
the main housing membsr sandwiched betwesn Two

groups of the IMLAs.

2., An electrical connecter as in claim 7 where the top

aide of the protective wafer comprises a general wedge

3. An elsctrical connector assembly comprising:

an electrical oconnector as in claim B forming a

irst electrical connector; and

a zecond electrical connecior connected Lo the fivst
electrical connector, where the second selechrical

connector comprises:

19
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a second main housing member having a sscond

contact locating area;

a plurality of second Insert Molded Leadframs

hiies (IMLAs) wmounted to the second nain

hnousing member; and

at least ons sscgond protective wafer locatad in
the saeond ocontact locating area, where the
second protective wafer comprises a top side
configured o project  above top ends  of

contacts of the second IMLAs, where the Lop

aide of the second protective wafesr comprises s
general wedge shape which mates adiacent with
the top side of the protective wafer o2If the

first electrical connsctor.

10. An electz: connector comprising:

a plurality of Insert Molded Leadframe Assemblies

{IMLA=); and

a housing having the IMLAs connected theretoe, wheve

the housing comprisss a main housing member and at

least one protective wafer connectad to ths main
housing member, wherse  the main  housing  member
comprises a contact  locating arsa  having  IMLA

mounting slots on  opposi sides of the oontact

G

locating area, where the IMLRAs each have opposzite
ande located in pairs of the IMLA mounting slots,
where the protective wafer comprizes opposite end
porticns matingly slid intoe a pair of the slots,
whars the protective wafer has a top side projecting

and whare

above top ends of contacts of

top aside and the main housing are sized and

20
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at least ons sscond protective wafer located in
the sacond contact locating arsa, where the
second protective wafer comprisses a top side
configured to  projsct  above top ends of
contacts o©of the second IMLAs, wherse the top

of the second protective wafer comprises a

l/

el

193]
2 s

(i‘

neral wedge shaps which mates adjacent with

(‘D

g

the top side of the protective wafer of the

firvst electrical connechtor.

16, & method comprisis

3

providing a main housing member, where the main
housing membayr compriszes a contach locating arsa
having IMLA mounting slots on opposite sides of the

contact locating arsa; and

inserting at least one protsctive wafer 1ntoe the
main housing member, where the protective waferx
comprises opposite end portiens matingly siid inte a
pair of the IMLA mounting slobs, witere  the
protective wafer has a top side adaptad to project
ct

(‘T‘

above top ends of contacts located in the co
locating area, where the top side iz szized and
shaped to combing with the wmain housing to help

pravent a user’s finger from contacting the top ends

of +he gontacts located in the contact  logat

17. & method as in olaim 19 further comprising inserting
a plurality of Insert Molded Leadframe Asszemblies {(IMLAz)

into the contact locating aresa adiacent opposlite sides of

the protective wafer.
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3

i8. A method as in claim 17 further com providing

.

the IMLA mounting slots with a uniform between

adiacent slots on the opposite sides in at least one
section of the contact locating area, where ths IMLAs and
the protective wafer are provided with & s=substantially

in the

same thickness to be located agsainst each

secticn of the contact locating arasa.

L

19, A methed as in claim 16 wherein inserting the
protective wafer comprises providing the ftop side of the
protentive wafer with at least two general wsdge shapes

extending uvpward at different angles.

20. A m=thoed as  in ¢laim 16 wherein dnserting the
protective wafer comprises providing the tep side of Lhe

protective wafer with a general wadge shaps.

21, An electx: connector comprising:

a plurality of Insert Molded Leadframe Assemblies
{IMLAg); and

housing having the IMLAs connected thereto, where

i

the housing comprises a contact locating area having
IMLA mounting slote on opposite sides of the contact
locating area, where the IMLARs each have opposite
ends located in pairs of the IMLA mounting zlois,
whaere the housing comprises at least one top outser
wall forming a ralsed perimeter arcund the contact

locating area and at least one interiocr wall between

raised perimeter forming

o
6]

oppesite sscitions of th

where the at least one

spaced sections of the Ib

3

intericr wall has & top side projsacting above top
ands of contacts of the IMLAs, where the top side of

the interior wall comprisss a gsnasral wedge shape,

23
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and where the tep side and the raissd perimsisr are

sized and shaped to cgombine Lo help prevent a user’s
from contacting the top ends of the contacts.

24
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