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ORIENTATION AND POSITIONING DEVICE FOR ELECTRICAL CONNECTORS
BACKGROUND OF THE INVENTION

5 1. i t vent
This invention relates to an electrical connector

and in particular to a modular connector that ascertains the.

relative orientation of the electrical connectors therein.

10 2. Description of the Prior Art
In the past, a circuit board has been incorporated

into an electrical connector for efficient organization of
electrical connections. For example, a bus line connector
can include an overﬁold which encases both electrical

15 contact surfaces and a circuit board. The circuit board is
connected to the individual bus wires on one end and the
electrical contact surfaces on the other end. Multiplé bus
line connectors may be placed inside an outer shell so as to
provide a more flexible organization for electrical |

20 conneétions. For example, a clamshell connector may encase
multiple overmold connectors thereby providing a modular
arrangement. In suéh a clam shell connector, the individual

connectors may be stacked either side-to-side or end-to-end.
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To assemble the above mentioned moéular electrical
connector, a manufacturing process requires a series of
encasing components. A first step is to encase a circuit
board in an overmold. Then, one or more of the overmolds
5 are encased by an outer shell. During these processes, the
orientation of each component is crucial in order to provide
"a correct electrical connection orientation. This
orientation is sometimes also referred to as polarization.
However, most components are symmetrical and do not provide
10 a marker or other indicator for a correct assembly
orientation with respect to other components, Even if such-
a marker is provided, it is possible to assémble the )
components with a wrong orientation. For example, a circuit
board may be upside-down but may still fit in the overmold.
15 A mechanism to ascertain the correct orientation of
the connector components is not only necessary for
manufacturihg but also for maintenance and later modifica-
tions. For example, when certain wires in a modular
connector are determined to be severed, only the overmold
20 containing the severed wires is replaced while other
overmolds remaih intact. However, during this repair it.is -
crucial to maintain the original and correct orientation of
these severed wires and repairs the overmold with respect to
other overmolds in the outer shell.
25 U.S. Patent 5,108,313 issued to Adams discloses a
modular connector which contains multiple unit casings.
Each unit casing provides terminals for multiple wires.

Although this patent discloses a groove on the overmold
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ectrical connector for efficient organization of electrical

For exanple, a bus |line connector can include an overnold
- 3

casing and a matching ledge on the outer shell of the
modular connector, there is no mechanism to ensure the
correct polarity of the wiring of each overmold with respect
to the casing. In other words, this patent does not
disclose a mechanism to ascertain a relative position of
each casing within the modular connector.

The patent to Adams also does not address
polarization of each overmold connector within the modular
casing. An overmold may be placed in a correct relative
position, but may not be correctly polarized. That is, the
orientation. of the mold with respéct to the outer shell is .
not ascertained by the prior art disclosure. -

It is clear that there has existed a long and
pnfilled need in the art for an improved device for
ascertaining a predetermined position and orientation of
electrical ;onnections in a connector which overcomes the

disadvantages discussed above.

oF O
. Accordingly, it is an object of the current
invention to provide a mechanism to provide an apparatus. for
ascertaining the orientation of the electrical connections
of a connector with respect to its ;orresponding receptacle.
It is an object of one aspect of the current
invention to ascertain the predetermined orientation of
electrical connections of a circuit board with respect to an
overmold connector so as to provide predetermined electrical
connections.
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Another object of -:< current invention is to
provide a mechanism to ascertain the predetermined
orientation of an overmold connector with respect to an
outer shell modular connector so as to provide predetermined
electrical connections.

Yet another.object of the current invention is to
provide a mechanism to ascertain a predetermined position of
an overmold connector within an outer shell modular
connector when more than one overmold connecéor is encased
by the outer shell connector so as to provide predetermined
electrical connections. : . - -

A further object of the current invention is to '
provide a direct access area on the circuit boafd when the
circuit board is encased in the overmold connector.

To achieve the above and other objects of the
invention, according to the current invention, one
embodiment of an apparatus for ascertaining predetermined
electrical connections includes a circuit board which is
connected to at least one electrical wire for providing
terminals for predetermined electrical connections; a first
polarization key which is disposed on the circuit board for -
uniquely specifying a predetermined orientation of the
circuit board; a first casing which is disposed on outside
surfaces of the circuit boa;d for encasing the circuit board
so as to electrically shield the circuit board; a second
polarization key which is disposed on the first casing for
engaging the first polarization key so as to ascertain the

predetermined orientation of the circuit board with respect
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arrangem clam shell connector, the individual connectors may
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to the first casing; a third polarization key disposed on

the first casing for uniquely specifying the predetermined

orientation of the first casing; a second caeing disposed on

outside surfaces of the first casing for further encasing at

5 least one of the first casings; and a fourth polarization
key disposed on the second casing for engaging the third
‘polarization key so as to ascertain the predetermined
‘orientation of the first casing with respect to the second
casing.

i0 According to one aspect of the current invention,
the second polarization key exposes a part qﬁ the circuit .
board so as to allow access to the circuit board when the -
circuit board is encased in the first casing. |

These and various other advantages and features of

15 novelty which characterize the invention are pointed out
with particularity in the claims annexed hereto and forming
a part hereef. However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reference should be made to the drawings which form a

20 further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a

preferred embodiment of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 diagrammatically illustrates one
embodiment of a polarization mechanism as applied to a
5 circuit board and an overmold casing.

FIGURE 2 diagrammatically illustrates another
"embodiment of the polarization mechanism as applied to an
outer shell modular casing and the overmold casing as shown
in FIGURE 1.

10 FIGURE 3A illustrates a prospective view of a
modular outer shell encasing two vertically(gtacked -
overmolds each of which contains a circuit board as shown in-
FIGURE 1.

FIGURE 3B shows a prospective yiew of another

15 embodiment of an outer shell modular casing which houses two
over mold cas1ngs placed side-by-side.

FIGURE 4 illustrates yet another embodiment of the
polarization mechanism as applied to the two vertically
stacked- overmold casings as shown in FIGURE 3A.

20 FIGURE 5 diagrammatically illustrates one-to-one
exclusive fitting between a particular overmold casing ggd

its predetermined position within a outer shell modular

casing.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
Referring now to the drawings, wherein like

reference numerals designate corresponding structure

throughout the views, and referring in partlcular to FIGURE
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meciz@E M t 0 ascertain the correct orientation of the connector conponents
[ #only necessary for "

1, a circuit board 1 is shown to be encased in an overmold
casing 2. The circuit board 1 provides an interface between
electrical wires 3 on one end and contact surfaces 4 on the
other end. The use of the circuit board 1 facilitates a

5 manufacturing process for complex connections between the
wires 3 and the contéct surfaces 4. However, during the
‘manufacturing process, the circuit board 1 must be correctly
oriented with respect to the overmold casing 2 so-as to
maintain a predetermined orientation or contact surfaces 4.

10 Still referring to FIGURE 1, one embodiment of a
polarization key 5 is placed on one edge of 3 circuit board .
1. Aithoﬁgh a location and shape of the polarization key 5 -
does not have any particular requirement, the polarization
key 5 of the circuit bocard 1 must be unique and must be

15 complementary to a polarization key 6 of the overmold casing
2. According to one émbodiment of the current invention,.
the polarizétion key 5 is a semicircular indentation while
overmold casing 2 defines polarization key 6 as a
complementary fitting semicircular protrusion. Such an

20 arrangement of circuit board and overmold provides a readily
ascertainable orientation of the circuit board with respect. -
to overmold casing 2.

Now referring to FIGURE 2, an overmold casing 2

which houses a correctly-orientated circuit board 1 is

25 placed in an outer shell modular casing 7. This
manufacturing process also requires a predetermined
placement of the overmold casing 2 with respect to the outer

shell modular casing 7 so as to maintain the predetermined
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electrical contact orientation. According to one embodiment
of the current invention, another polarization key 8
prevents the overmold casing 2 from wrongly being placed in
the outer shell modular casing 7 as shown in FIGURE 2 during
5 assembly. The polarization key 8 of the outer shell modular
casing 7 uniquely fits the polarization key 6 of the
overmold casing 2. If the overmold casing 2 is not
correctly oriented with respect to the outer shell modular
casing 7, the overmold casiﬁg 2 will not fit in outer shell
10 modular casing 7. In such a situation, the outer shell
modular casing cannot be finally assembled with top cover 9.
The polarization key 6 in this emboéiment as shown -
in FIGURE 2 has a dual function: While a protrusion surface
of the polarization key 6 provides a matching key to the
15 ﬁolarization key 5 on the circuit board 1, an indentation
surface of the polarization key 6 provides a matching key to
the polarizaéion key 8. It is within the scope of the
invention for polarization key 6 to include two independent
parts to respectively match the polarization keys 5 and 8.
20 ) FIGURE 2 also illustrates another feature of the
overmold casing 2. Polarization key 6 may be designed to
expose one edge of circuit board 1 for direct electrical
access after the circuit board is encased in the overmold
casing 2. To this end &irect access area 1C may be used for
25 grounding circuit board 1.-so as to eliminate a ground wire
from wires 3. The direct access area 1C in turn is
connected to an outer shell modular casing access area 7A.

It is preferréd for access area 7A to be biased outwardly.
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In such an arrangement, e:s:.rical contact between access

area 7A and circuit board 1 :s assured.

Referring now to FIGURE 3A, multiple overmold
casings 2A and 2B are placed in a outer shell modular casing
5 7. In this embodiment, the two overmold casings 2A, 2B are
stacked on top of each other thereby providing a larger
-number of contact surfaces. 1In another embodiment as showﬁ
in FIGURE 3B, two overmold casings 2A, 2B are placed side-
by-side. As shown in FIGURES 3A and 3B, a pélarization key

10 6 bf each overmold casing 2A, 2B fits a corresponding
polarization key 8 of an outer shell modular‘casing 7. The.
outer she;l modular casing 7 also has a polérization key 10 -
on an outer surface so that it may. be correctiy inserted
into a receptacle at the predetermined orientation.

15 Referring to FIGURE 4, another embodiment of the
polarization keys 5A, 5B, 6A, 6B and 8 are shown. In
FIGURES 1-5; the polarization keys'are disposed either on an
edge of the circuit board 1 or the casings 2 or 7. As shown
in FIGURE 4, the polarization keys may be disposed on a non-

20 edge surface. A triangular columnar structure 6A vertically
extends from an inner surface of the overmold casing 2A to
serve as a polarization key. The circuit board 2 provides a
fitting triangular bore 5A to correctly polarize the circuit
board 1A with respect to the overmold size 2A. Similarly,

25 in order to orient the overmold casing 2A with respect to
the outer shell casing 7 with a predetermined polarization,
a circular column structure 8 vertically extends from an

inner surface of the top cover 9. A complementary circular

s Sheet Has Been Replaced

T




JFEET -3 casing and a mat ching
outer shell of the nodul ar connector, there is no necqﬁnipgl
t

cfffne correct polarity of the wiring of m%
i ng. In other words, this patent does pﬁwucgd‘g se a nmechani sm

g ain a relative position of

15

20

25

- 10+~

bore 6B on the overmold casing 2A and another complementary
circular bore 5B on the circuit board 1A uniquely accept the
columnar structure 8 as a polarization key to ascertain that
all the components are orientated in a predetermined manner.
By the same token, the overmcld 2B and the circuit board 1B
have corresponding bores to uniquely accept the column 8.

It is also crucial that multiple overmold casings 2

are correctly placed with respect to each other in the outer

shell modular casing 7. In other words, even though the
overmold casings 2 are placed at the predetermined.
orientation within the outer shell modular cesing, if each .
overmold casing 2 is not placed at a predete;ﬁined position -
within the outer shell modular casing 7, desirable
connections are not ensured.

Now referring to FIGURE 5, multiple overmold
casings 2 are orientated and positioned within the outer
shell modular casing 7. According to one embodiment of the
current invention as shown in FIGURE 5, a unigue position
and orientation of a particular overmold casing with respect
to the outer shell modular casing 7 is ascertained by a one-
to-one exclusive fit between polarization keys 6A, 6B qf the-
particular overmold casing and cbrresponding polarization
keys 8A, 8B of the outer shell modular casing 7. The |
overmold casing 2A is placed at the bottom of the outer
shell modular casing 7, and then the overmold casing 2B is
placed above the overmold casing 2A in the outer shell

modular casing 7. Otherwise, the top cover 9 cannot be

placed on the top of the outer shell modular casing 7. 1In
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this embodiment, the overmold casing 2B is brevented from
being placed at the bottom of the outer shell modular casing
7 due to the lack of a corresponding polarization key on the
overmold casing 2B to the polarization key 8B of the outer
shell modular casing 7. In fact, the overmold casing 2B
cannot physically be placed at the bottom of the outer
-shell modular casing 7. Thus, according to the current
invention, the predetermined orientation and position of
overmold casings 2A and 2B are ascertained with respect to

the outer shell modular casing 7. Still referring to FIGURE

S, as described with reference to FIGURE 2, the overmold

P
.

casings 2A and 2B may expose an edge of encased circuit -
boards 1A, 1B for providing direct access to the circuit

" boards 1A, 1B via direct access areas 1C. Such direct
access may be.used for grounding the circuit boards 1A, 1B
through corresponding contact areas 8C of the polarization
keys 8A an&leB where the outer shell modular casing provides
access to ground upon insertion in a predetermined
receptacle (not shown). One advantage of grounding by the-
direct access eliminates a grounding wire from the
electrical wires 3.

It is to be understood,’however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size

and arrangement of parts such as polarization keys within
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gt there has existed a long and unfilled need in the art for
¥evice for ascertaining a predetermned position
of electrical connections in a connpctrrém 0[2)&38 1h8
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Accordingly, it is an object of the current
- 12 .-
the principles of the invent:ion to the full extent indicated

by the broad general meaning of the terms in which the

appended claims are expressed.
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$n of the m ections of a connector with respect
to its corrgfponding rec m n s a mgé
the curregfl invention t e predetermnE 40% @rsgegfs
| cf connections of a circuit board with respect to an overnold
connecy#dr so as to provide predeterm ned &l &étri cal

WHAT IS CLAIMED IS:

1. Apparatus for ensuring the polarity of
electrical connections, comprising:

a circuit board to which at least one electrical

5 wire for providing terminals for said predetermined
electrical connections;

a first polarization key disposed on said circuit
board for uniquely specifying a predetermined orientation of
said circuit board so as to achieve said predetermined

10 electrical connections;

a first casing disposed on outside surfaées of said
circuit board for encasing said circuit board so as to -
electrically shield said circuit board;

a second polarization key disposed on said first

15 casing for engaging said first polarization key so as to
"ascertain said predetermined orientation of .said circuit
board with respect to said first casing;

a third polarization key disposed on said first
casing for uniquely specifying said predetermined

20 orientation of said first casing;
a second casing disposed on outside surfaces of

said first casing for further encasing at least one of said

first casing; and
a fourth polarization key disposed on said second

25 casing for engaging said third polarization key so as to

ascertain said predetermined orientation of said first
casing with respect to said second casing for said

predetermined electrical connections.
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2. Apparatus acc:o: :ing to claim 1 wherein said

- 14 -

first polarization key is a Iirst uniquely identifiable

indentation on one edge of said circuit board.

5 3. Apparatus according to claim 2 wherein said
second polarization key is a complementary protrusion to
'said first uniquely identifiable indentation sé as to
interlock said first uniquely identifiable indentation for

_ ascertaining said predetermined orientation Sf said circuit

10 board with respect to said first casing.

4. Apparatus accordiﬁg to claim 3 where in said -
third polarization key is a second uniquely.identifiable
indentation.

15

5. Apparatus according to claim 4 wherein said
fourth polarization key is a complementary protrusion to
said second uniquely identifiable indentation so as to
interlock said second uniquely identifiable indentation for

20 ascertaining said predetermined orientation of said first

casing with respect to said second casing.

6. Apparatus according to claim 1 wherein said
second polarization key exposes a part of said circuit board
25 so as to allow access to said circuit board when encased in

said first casing.
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Provi de i l@gtertain the predeternmned orientation of an
overnol d j ﬁﬁﬂ;espect to an outer shell nodul ar connector so as
to provid electrkﬁ?# Cti Yet r
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prede¥erm ned position of an overnold connector within an outer
sheM - nodul ar connecteri®hen nore than one overnmold connector is encased

7. Apparatus according to claim 1 further of said
.ses:
a plurality of said circuit boards;

a plurality of said first keys; - walls;

a plurality of said first casings;

a plurality of said second keys; td inside

a plurality of said third keys; rization

a plurality of said second casings; and . thereby

a plurality of said fourth keys. :ermined
| with

8. Apparatus according to claim 7 wherein each of
first polarization keys uniquely engages with one of -
:sponding said second polarization keys so as to .n said
stain a predetermined position and orientation of said inigue

1it board within said first casing.

9. Apparatus accordihg to claim 7 wherein each of n said
.third polarization keys uniquely engages with one of
:sponding said fourth polarization keys so as ascertain tion for
adetermined position and orientation of said first

ng within said second casing.

n said
10. Apparatus for ascertaining a plurality of ical
!etermined electrical connections, comprising: ' a semi-

a plurality of connectors for providing independent

act surfaces, each of said connectors having outside
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ect acce t ﬂ ‘ HJci rcuit board ﬁ@gm@c{‘r ui oard
h the overnold connector. To achi eve the above and
K s of the invention, accordan7Lg the current invention, one

14. Apparatus according to claim 10 wherein said
outer shell further comprises outside walls, a corresponding
receptacle and a third polarization means disposed on one of
said outside walls for ascertaining said predetermined
orientation of said connector with respect to said
corresponding receptacle when said outer shell is connected

‘to said receptacle.

15. A clam shell connector for ascertaining a
10 plurality of predetermined electrical connections,
comprising:

a circuit board providipg a terminal for said -
predetermined electrical connections, a part of .said circuit

. bo%rd having a unique geometrical configuration for
15 specifying a predetermined orientation;

a overmold connector for encasing said circuit
board, a part of said overmold having a first complementary
geometrical configuration to said unique geometrical
configuration of said circuit board for uniquely engaging

20 said unique geométrical'configuration so as to ascertain
said predetermined orieﬁtation; and _

a clamshell connector for encasing at least one of
said overmold connector, said clamshell connector also
having a second complementary geometrical configuration to

25 said first complementary geometrical configuration for
uniquely engaging said overmold connector so as to ascertain
sald predetermined orientation of said circuit board with

respect to said clamshell connector.
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connections jncl udes rd which is con b_jg
el ectrical re for m nals for predetern1ned el ectrica
connection a first key which is disposed on the circuit

board for
board; a
board f

uni quel y speC|fy|ng a predetermgied orientation of the circuit
I rst casing which is disposed on outside surfaces of the circuit
encasi ng thae. r dpradatarsd for ensuring the polarity of

electrical contacts in a connector assembly, said apparatus
comprising:

an inner connector body having a plurality of

wn

electrical contacts disposed in a predetermined polarization
pattern;

a first polarization key formed on said inner body;

a connector casing defining an inner cavity,
wherein said inner connector body fits within said connector
10 casing; and

a second polarization key formed on said casing in_
said inner cavity, so that when said inner connector body is
placed in said cavity, said first and second polarization
keys align thereby ensuring the orientation of said

15 polarization pattern.

17. Apparaﬁus for ensuring the polarity of
electrical contacts in a connector. assembly, said apparatus
comprising:

20 . a circuit board, having an electrical contact
and a wire connected thérefo, wherein aid circuit board
establishes an electrical path between said contact and said
Qire;

a first polarization key formed on said
25 circuit board; and
| an overmold body formed around said circuitc
board, so that said electrical contact and said wire extend

therefrom, said overmold body keing formed so that a sacond
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to the first cafing; a third polarization key disposed an the first casing
for uniquely specifying the predetermned orientatiaq Qéﬂj enf id S | QO;

a second casifig di sposed on outside surfaces of the ﬁ[} gag Aé/ftﬁag gl 8
further encgsing at
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ABSTRACT OF THE DISCLOSURE_

The current invention addresses a device to improve
manufacturing of an outer shell modular connector which
comprises overmold connectors. Each overmold connector
comprises a circuit board to facilitate electrical
connections. However, since each overmold connector
'provides multiple contact surfaces for specific electrical
connections, the orientation of each circuit.board with
respect to the overmold connector is crucial for
predetermined electrical connections. The outer shell
modular connector in turn encases a numbe; of the overmold -
connectors. The overmold connectors must be placed in a
predetermined position and orientation within the outer
shell modular connector so as to achieve desirable
electrical connections.

‘According to the current invention, the
predetermined orientation between the circuit board and the
overmold connector is ascertained by a pair of polarization
keys of the current invention. Similarly, another pair of
the polarization keys ascertains the predetermined

orientation between the overmold connector and the outer

shell modular connector.
According to another aspect of the current
25 invention, a predetermined ﬁosition of a particular overmold
connector within an outer shell modular connector is
ascertained by a unique pair of the polarization keys. Such

a unique pair of the polarization keys also ascertains the

- This Sheet Has Been Reﬂlaced
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he first casings; and a fourth polarization key disposed on
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he predetermined orientation of the fi ﬂ@i%?) '7h 35
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,  the second polarization key exposes a part of the circuit
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predetermined orientation of the electrical connections with

respect to the outer shell modular connector. Thus, a

particular set of electrical connections on a circuit board
is correctly orientated and positioned with respect to a

5 outer shell modular connector.
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BRI EF DESCRI TI ON OF THE DRAW NGS FI GURE 1 di agrammatically
I I/l ustrates/one enbodi nent of a polarization nmechanismas applied to a

{11 ustrays another enbodi ment of ‘Che pol ari zati B MG r ASObohS ok Do

illustra

FIG 3B
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;‘54 casing and the overnold casing as shown ‘143 mln
3 rrates a prospective view of a m)d:P I cQsi
two ver: S g st acked overnol ds each of which co t@ﬂg}sfg& rcui'g board as
shown i : FI GURE 3B shows a prospective view of anot her

outer s
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enbodi ment. of an outer shell nodul ar casing which houses two ovg?ﬁﬁbld
casi ngs pl aced si de-by-side. FIGURE 4 illustrates yet another

enbodi ment of the polarization mechanismas applied to the two vertically
st acked over nol d casi ngs as shown in FI GURE 3A FI GURE 5

di agrammatical ly illustrates one-to-one- Extlusive fitting between a
particul ar overnold casing and its predeterm ned position within a outer

shel |
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"ORIENTATION AND POSITIONING DEVICE FOR ELECTRICAL CONNECTORS

BACKGROUND OF THE INVENTION

1. Field of vent
This invention relates to an electrical connector
and in particular to a modular connector that ascertains the.

relative orientation of the electrical connectors therein.

2. De tion of or Art

In the past, a circuit board has been incorporated
into an electrical connector for efficient organization of
electrical connections. For example, a bus line connector
can include an overﬁold which encases both electrical
contact surfaces and a circuit board. The circuit board is
connected to the individual bus wires on one end and the
electrical contact surfaces on the other end. Multiple bus
line connectors may be placed inside an outer shell so as to
provide a more flexible organization for electrical
conneﬁtions. For example, a clamshell connector may encase
multiple overmold connectors thereby providing a modular
arrangement. In such a clam shell connector, the individual

connectors may be stacked either side-to-side or end-to-end.

This is the replacement sheet

T P



casi ng. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT( S)
Referring now to the drawi ngs, wherein |ike reference nunerals designate

cofrespondi ng structure throughout the views, and referring in particular
to FI GURE

-2 -

To assemble the above mentioned modular electrical
connector, a manufacturing process requires a series of
encasing components. A first step is to encase a circuit
board in an overmold. Then, one or more of the overmolds
are encased by an outer shell. During these processes, the
orientation of each component is crucial in order to provide

"a correct electrical connection orientation. This
orientation is sometimes also referred to as polarization.
However, most components are symmetrical and do not provide
a marker or other indicator for a correct assembly
orientation with respect to other components. Even if such-
a marker is providéd, it is possible to assemble the
components with a wrong orientation. For example, a circuit
board may be upside-down but may still.fit in the overmold.

A mechanism to ascertain the correct orientation of
the connector components is not only necessary for
manufacturing but also for maintenance and later modifica-
tions. For example, when certain wires in a modular
connector are determined to be severed, only the overmold
containing the severed wires is replaced while other |
overmolds remain intact. However, during this repair it.is
crucial to maintain the original and correct orientation of
these severed wires and repairs the overmold with respect to
other overmolds in the outer éhell.

U.S. Patent 5,108,313 issued to Adams discloses a
modular connector which contains multiple unit casings.

Each unit casing provides terminals for multiple wires.

Although this patent discloses a groove on the overmold

This is the replacement sheet
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1, acircuit board 1 is shown to be encased in an overnold casing 2. The
circuit board 1 provides an interface between electrical wires 3 on one
end and contact surfaces 4 on the

- 3~

casing and a matching ledge on the outér shell of the
modular connector, there is no mechanism to ensure the
correct polarity of the wiring of each overmold with respect
to the casing. 1In other words, this patent does not
disclose a mechanism to ascertain a relative position of
each casing within the modular connector.

The patent to Adams -also does not address
polarization of each overmold connector within the modular
casing. An overmold may be placed in a correct relative
bosition, but may not be correctly polarized. That is, the
orientation. of the mold with respect to the jouter shell is .
not ascertained by the prior art disclosure. -

It is clear that there has existed a long and
pnfilled need in the art for an improved device for
ascertaining a predetermined position and orientation of
electrical ;onnections in a connector which overcomes the

disadvantages discussed above.

SUMMARY OF TEE INVENTION

Accordingly, it is an object of the current
invention to provide a mechanism to provide an apparatqs_for'
ascertaining the orientation of the electrical connections
of a connector with respect to its_corresponding receptacle.

It is an object of one aspect of the current
invention to ascertain the predetermined orientation of
electrical connections of a circuit board with respect to an
overmold connector so as to provide predetermined electrical
connections. I
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ot her end. The use of the circuit board 1 facilitates a manufacturing
process for conplex connections between the wres 3 and the contact
surfaces 4. However, during the manufacturing process, the circuit board 1
nmust be correctly oriented with respect to the overnold casing 2 so as to
mai ntain a predeterm ned orientation or contact surfaces 4. Still
referring to FIGJRE 1, one enbodi nent of a ,polarization key 5 is placed on
one edge of a circuit board -4

Another object of the current invention is to
provide a mechanism to ascertain the predetermined
orientation of an overmold connector with respect to an
outer shell modular connector so as to provide predetermined
electrical connections.

Yet another object of the current invention is to
provide a mechanism to ascertain a predetermined position of
an overmold connector within -an outer shell modular
connector when more than one overmold connector is encased
by the outer shell connector sc as to provide predetermined
electrical connections.

A further object of the current invention is to
provide a direct access area on the circuit boafd when the
circuit board is encased in the overmold connector.

To achieve the above and other objects of the
invention, according to the current invention, one
embodiment of an apparatus for ascertaining predetermined
electrical connections includes a circuit board which is
connected to at least one electrical wire for providing
terminals for predetermined electrical connections; a first
polarization key which is disposed on the circuit board for
uniquely specifying a predetermined orientation of the
circuit board; a first casing which is disposed on outside
surfaces of the circuit boar@ for encasing the circuit board
so as to electrically shield the circuit board; a second
polarization key which is disposed on the first casing for
engaging the first polarization key so as to ascertain the

predetermined orientation of the circuit board with respect
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1. Although a location and shape of the polarization key 5 does not have
any particular requirenent, the polarization key 5 of the circuit board 1
mist be uni que and nmust be conplenentary to a polarization key 6 of the
overnold casing 2. According to one enbodi nent of the current invention,
the polarization key 5 is a semcircular indentation while overnold casing
2 defines polarization key 6 as a

- 5 -
to the first casing; a third polarization key disposed on
the first casing for uniquely specifying the predetermined
orientation of the first casing; a second casing disposed on
outside surfaces of the first casing for further encasing at
least one of the first casings; and a fourth polarization
key disposed on the second casing for engaging the third
polarizﬁtion key so as to ascertain the predetermined
orientation of the first casing with respect to the second
casing.

According to one aspect of the current invention,
the second polarization key exposes a part of the circuit
board so as to allow access to the circuit board when the
circuit board is encased in the first casing.

These and various other advantages and features og
novelty which characterize the invention are pointed out
with particularity in the claims annexed hereto and forming
a part heré&f‘ However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reference should be made to the drawings which form a
further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a

preferred embodiment of the invention.
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conplenmentary fitting semcircular protrusion. Such an arrangenent of
circuit board and overnold provides a readily ascertainable orientation of
the circuit board with respect. to overnold casing 2. Now
referring to FIGURE 2, an overnold casing 2 which houses a
correctly-orientated circuit board 1 is placed in an outer shell nodul ar
casing 7. This manufacturing process also geguires a predetermn ned

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 diagrammatically illustrates one
embodiment of a polarization mechanism as applied to a
circuit board and an overmold casing.

FIGURE 2 diagrammatically illustrates another
embodiment of the polarization mechanism as applied to an
outer shell modular casing and the overmold casing as shown
in FIGURE 1.

FIGURE 3A illustrates a prospective view of a
modular outer shell encasing two vertically stacked
overmolds each of which contains a circuit board as shown in
FIGURE 1.

FIGURE 3B shows a prospective yiew of another
embodiment of an outer shell modular casing which houses two
over mold caszngs placed side-by-side.

FIGURE 4 illustrates yet another embodiment of the
polarization mechanism as applied to the two vertically
stacked. overmold casings as shown in FIGURE 3A.

FIGURE 5 diagrammatically illustrates one-to-one
exclusive fitting between a particular overmold casing and
its predetermined position within a outer shell'modular

casing.

DETAILED DESCRIPTION OF THE PREFERRED ODIMENT__SS!
Referring now tc the drawings, wherein like
reference numerals designate corresponding structure

throughout the views, and referring in particular to FIGURE

yhis is the replacement sheet
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pl acenent of the overnold casing 2 with respect to the outer shell nodul ar
casing 7 so as to maintain the predeterm ned .
.. 8- This Sheet Has Been Reilaced

A

1, a circuit board 1 is shown to be encased in an overmold

- 7 &

casing 2. The circuit board 1 provides an interface between
electrical wires 3 on one end and contact surfaces 4 on the
other end. The use of the circuit board 1 facilitates a
manufacturing process for complex connections between the
wires 3 and the contact surfaces 4. However, during the
‘'manufacturing process, the circuit board 1 must be correctly
oriented with respect to the overmold casing 2 so-as to
maintain a predetermined orientation or contact surfaces 4.

Still referring to FIGURE 1, one embodiment of a
polarization key 5 is placed on one edge of a circuit board .
1. Although a location and shape of the polarization key 5 -~
does not have any particular requirement, the polarization
key 5 of the circuit board 1 must be unique and must be
complementéry to a polarization key 6 of the overmold casing
2. According to one embodiment of the current invention,
the polarization key 5 is a semicircular indentation while
overmold casing 2 defines polarization key 6 as a
complementary fitting semicircular protrusion. Such an
arrangement of circuit board and overmold provides a readily
ascertainable orientation of the circuit board with respect
to overmold casing 2.

Now referring to FIGURE 2, an overmold casing 2
which houses a correctly-orientated circuit board 1 is
placed in an outer shell modular casing 7. This
manufacturing process also requires a predetermined
placement of the overmold casing 2 with respect to the outer

shell modular casing 7 so as to maintain the predetermined
This is the replacement sheet

Date: ~ 9 00T 189



el ectrical contact orientation. According to one enbodi nent of the
current invention, another polarization key 8 prevents, TM@mﬁw

casing 2 fromwongly being placed in the outer shell nDd

shown in FIGJRE 2 during assenbly. The polarization key 8 “lm ﬂm ,r
shell modular casing 7 uniquely fits the polarization key

overnold casing 2. |If the overnold casing % is not

electrical contact orientation. According to one embodiment
of the current invention, another polarization key 8
prevents the overmold casing 2 from wrongly being placed in
the outer shell modular casing 7 as shown in FIGURE 2 during
assembly. The polarization key 8 of the outer shell modular
casing 7 uniquely fits the polarization key 6 of the
overmold casing 2. If the overmold casing 2 is not
correctly oriented with respect to the cuter shell modular
casing 7, the overmold casiﬁg 2 will not fit in outer shell
modular casing 7. In such a situation, the outer shell
modular casing cannot be finally assembled with top cover 9,
The polarization key 6 in this embodiment as shown
in FIGURE 2 has a dual function: While a protrusion surface
of the polarization key 6 provides a matching key to the
polarization key 5 on the circuit board 1, an indentation
surface of the polarization key 6 provides a matching key to
the polarizaiion key 8. It is within the scope of the
invention for polarization key 6 to include two independent
parts to respectively match the polarization keys 5 and 8.
FIGURE 2 also illustrates another feature of the
overmold casing 2. Polarization key 6 may be designed to
expose one edge of circuit board 1 for direct electrical
access after the circuit board is encased in the overmold
casing 2. To this end airect access area 1C may be used for
grounding circuit board 1-so as to eliminate a ground wire
from wires 3. The direct access area 1C in turn is
connected to an outer shell modular casing access area 7A.

It is preferréd for access area 7A to be biased ocutwardly.

This is the replacement sheet

Date: -~ & 00T W4



correctly oriented with respect to the outer shell nodular casing 7, the
overnmold casing 2 will not fit in outer shell nodular ca%m&e&}{aggeeﬁu Icél

situation, the outer shell nodular casing cannot be final
top cover 9, The pol arization key 6 in this enbo

in FIGURE 2 has a dual function: While a protrusion surfa

pol ari zation key 6 provides a matching key §ao the polarization key 5 on
the circuit board 1, an indentation

In such an arrangement, elettrical contact between access
area 7A and circuit board i :.s assured.

Referring now to FIGURE 3A, multiple overmold
casings 2A and 2B are placed in a outer shell modular casing
7. In this embodiment, the two overmold casings 2A, 2B are
stacked on Eop of each other thereby providing a larger
‘number of contact surfaces. In another embodiment as shown
in FIGURE 3B, two overmold casings 2A, 2B are placed side-
by-side. As shown in FIGURES 3A and 3B, a polarization key
6 of each overmold casing 2A, 2B fits a corresponding
polarization key 8 of an outer shell modular casing 7. The
outer she}l modular casing 7 also has a polarization key 10
on an outer surface so that it may. be correctiy inserted
into a receptacle at the predetermined orientation.

Referring to FIGURE 4, another embodiment of the
polarization keys 5A, SB, 6A, 6B and 8 are shown. 1In
FIGURES 1-3; the polarization keys are disposed either on an
edge of the circuit board 1 or the casings 2 or 7. As shown
in FIGURE 4, the polarization keys may be disposed on a non-
edge surface. A triangular columnar structure 6A vertically
extends from an inner surface of the overmold casing 2A to
serve as a polarization key. The circuit board 2 provides a
fitting triangular bore 5A to correctly polarize the circuit
board 1A with respect to the overmold size 2A. Similarly,
in order to orient the overmold casing 2A with respect to
the outer shell casing 7 with a predetermined polarization,
a circular column structure 8 vertically extends from an

inner surface of the top cover 9. A complementary circular

This s the replacement sheest
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surface of the polarization key 6 provides a matching key to
pol arization key 8. It is within the scope of the invention

the

pol ari zation key 6 to include two i ndependent parts to respecls

t he pol arization keys 5 and 8. FIGURE 2 also illustr

feature of the overnold casing 2. Polarization key 6 may be
expose one edge of circuit board 1 for dirag -electrical

i

pore 6B on the overmold casing 2A and another complementary

circular bore 5B on the circuit board 1A uniquely accept the

columnar structure 8 as a polarization key to ascertain that

all the components are orientated in a predetermined manner.

By the same token, the overmold 2B and the circuit board 1B

have corresponding bores to uniquely accept the

column 8.

It is also crucial that multiple overmold casings 2

are correctly placed with respect to each other

in the outer

shell modular casing 7. In other words, even though the

overmold casings 2 are placed at the predetermined.

orientation within the outer shell modular cas:ng, if each -

overmold casing 2 is not placed at a predetermlned position -

within the outer shell modular casing 7, desirable

connections are not ensured.

Now referring to FIGURE 5, multiple overmold

casings 2 are orientated and positioned within the outer

shell modulér casing 7. According to one embodiment of the

current invention as shown in FIGURE 5, a unique position

and orientation of a particular overmocld casing

with respect

to the outer shell modular casing 7 is ascertained by a one-

to-one exclusive fit between polarization keys 6A, 6B of the-

particular overmold casing and corresponding polarization

keys 8A, 8B of the ocuter shell modular casing 7.

The

overmold casing 2A is placed at the bottom of the outer

shell modular casing 7, and then the overmold casing 2B is

placed above the overmold casing 2A in the outer shell

modular casing 7. Otherwise, the top cover 9 cannot be

placed on the top of the outer shell modular casing 7. 1In

This is the replacement sheet
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access after the circuit board is encased in the overnold casing 2. To
this end direct access area 1C may be used for groundi ngrh%isi,&vhsségg

d 1
so'as to elimnate a ground wire fromwres 3. The direct LacRliged
in turnis connected to an outer shell nodul ar casing acch,iH,ﬂMﬂ l It
Is preferred for access area 7A to be biased outwardly.

- 11 -

this embodiment, the overmold casing 2B is prevented from
being placed at the bottom of the outer shell modular casing
7 due to the lack of a corresponding polarization key on the
overmold casing 2B to the polarization key 8B of the outer
shell modular casing 7. In fact, the overmold casing 2B
cannot physically be placed at the bottom of the outer
shell modular casing 7. Thus, according to the current
invention, the predetermined orientation and position of
overmold casings 2A and 2B are ascertained with respect to
the outer shell modular casing 7..Still referring to FIGURE
5, as described with reference to FIGURE 2, the.overmold
casings 2A and 2B may expose an edge of encased circuit
boards 1A, 1B for providing direct access to the circuit
boards 1A, 1B via direct access areas 1C. Such direct
access may be used for grounding the circuit boards 1A, 1B
through corresponding contact areas 8C of the polarization
keys 8A and.BB where the outer shell modular casing provides
access to ground upon insertion in a predetermined
receptacle (not shown). One advantage of grounding by the.
direct access eliminates a grounding wire from the
electrical wires 3.

It is to be understood,” however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size

and arrangement of parts such as polarization keys within
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9 In such an arrangenent, electrical contact between access area 7A and
circuit board-1l is assured. Referring now to FI GURE 3A, nultiple
overnmold casings 2A and 23 are placed in a outer shell nodul ar casing

- 12 .-
the principles of the invent:on to the full extent indicated
by the broad general meaning of the terms in which the

appended claims are expressed.
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7. In this enbodinent, the two overnold casings 2A, 2B are stacked on top
of eath other thereby providing a | arger nunber of contact surfaces.
anot her enbodi nent as shown in FIGURE 3B, two overnold Cemﬁsrsg&tﬁABeé’rﬁ{eéfa&

pl aced side- by-side. As shown in FIGURES 3A and 3B, a IOO} mmm,”ﬂ'umﬂ

6 of each overnold casing 2A, 2B fits a cor. respondl ng pola
1. Apparatus for ensuring the polarity of

of an outer shell nodular casing 7. The 13
WHAT IS CLAIMED IS:

electrical connections, comprising:

a circuit board to which at least one electrical
wire for providing terminals for said predetermined
electrical connections;

a first polarization key disposed on said circuit
board for uniquely specifying a predetermined orientation of
said circuit board so as to achieve said predetermined
electrical connections;

a first casing disposed on outside surfaces of said
circuit board for encasing said circuit board so as to
electrically shield said circuit board;

a second polarization key disposed on said first
casing for engaging said first polarization key so as to
ascertain said predetermined orientation of .said circuit
board with respect to said first casing;

a third polarization key disposed on said first
casing for uniquely specifying said predetermined
orientation of said first casing;

a second casing disposed on outside surfaces of
said first casing for further encasing at least one of said
first casing; and

a fourth polarization key disposed on said second
casing for engaging said third polarization key so as to
ascertain said predetermined orientation of said first
casing with respect to said second casing for said

predetermined electrical connections.

Hllllll IHIII M IIIlI \l III\
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outer shell nodular casing 7 also has a polarization key 10 on an outer
surface so that it nmay.be correctly inserted into a receptacle at the
predet erm ned orientation. Referring to FI GURE 4 . 13RQ
enbodi ment of the polarization keys SA, 5B, 6A, 6B and 8 are
FI GURES 1-3, the polarization keys are di sposed either on an
circuit board 1 or the casings 2 or 7. As shown in FIGURE 4,
pol ari zation keys may be disposed on a nongg _

eete(-lias Bee Reilaced

2. Apparatus according to claim 1 wherein said
first polarization key is a first uniquely identifiable

indentation on one edge of said circuit board.

3. Apparatus according to claim 2 wherein said
second polarization key is a complementary protrusion to
said first uniquely identifiable indentation so as to
interlock said first uniquely identifiable indentation for
ascertaining said predetermined orientation 6f said circuit

board with respect to said first casing.

4. Apparatus according to claim 3 where in said
third polarization key is a second uniquely identifiable

indentation.

S. Apparatus according to claim 4 wherein said
fourth polarization key is a complementary protrusion to
said second uniquely identifiable indentation so as to
interlock said second uniquely identifiable indentation for
ascertaining said predetermined orientation of said first

casing with respect to said second casing.

6. Apparatus according to claim 1 wherein said
second polarization key exposes a part of said circuit board
so as to allow access .to said circuit board when encased in

said first casing.
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edge surface. A triangular columar structure 6A vertically extends from
an i nner surface of the overnold casing 2Ato serve as a p@mamkaaﬁggah

The circuit board 2 provides a fitting triangular bore SA t
pol arize the circuit board 1A with respect to the overnold rwm(l nl”m
Simlarly, 1in order to orient the overnold casing 2A with respe

outer shell casing 7 with a predeterm ned-pa&bari zati on,

7. Apparatus according to claim 1 further
comprises:

a plurality of said circuit boards;

a plurality of said first keys;

a plurality of said first casings;

a plurality of said second keys;

a plurality of said third keys;

a plurality of said second casings; and

a plurality of said fourth keys.

8. Apparatus according to claim 7 wherein each of
said first polarization keys uniquely engages with one of
corresponding said second polarization keys so as to
ascertain a predetermined position and orientation of said

circuit board within said first casing.

9. Apparatus according to claim 7 wherein each of
said third polarization keys uniquely engages with one of
corresponding said fourth polarization keys so as ascertain
a predetermined position and orientation of said first

casing within said second casing.

10. Apparatus for ascertaining a plurality of '
predetermined electrical connections, comprising:

a plurality of connectors for providing independent
contact surfaces, each of said connectors having outside

walls;

Tiei ool e (spiacement sheet
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a circular colum structure 8 vertically extends froman inner surface of

the top cover 9. A conplenentary circul ar
-. 10 P i Y Sheet Has Been RTlaced

T

a first polarization means disposed on one of said

- 16 -

outside walls of each of said connectors;

an outer shell encasing said plurality of
connectors, said outer shell encasing having inside walls;
and

a second polarization means disposed on said inside
walls for uniquely engaging each of said first polarization
means when said outer shell encases said connectors, thereby.
said second polarization means ascertaining a predetermined
orientation and position of each of said connectors with

respect to said outer shell.

11. Apparatus according to claim 10 wherein said
first polarization means comprises a geometrically unique

configuration.

12. Apparatus according to claim 11 wherein said
second polarization means comprises a complementary
configuration to said geometrically unique configuration for

an exclusive one-to-one fit.

13. Apparatus according to claim 12 wherein said
geometrically unique configuration is a semi-cylindrical
protrusion while said complementary configuration is a semi-

cylindrical indentation.

This is the replacement sheet
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bore 6B on the overnold casing 2A and anot her conpl enentary

circul ar bore

5B on the circuit board 1A uniquely accept the columar st ThicSheetdla8Bers Replaced

pol ari zati on key to ascertain that all the conmponents are o
predeterm ned manner. By the sanme token, the overnold 2B an
board 1B have correspondi ng bores to uniquely accept the co

Wi

um

It is also crucial that nultiple overnold &3sisngs 2 are correctly placed

Wi th respect to each other in the outer

14. Apparatus accoriing to claim 10 wherein said
outer shell further comprises outside walls, a corresponding
receptacle and a third polarization means disposed on one of
said outside walls for ascertaining said predetermined
orientation of said connector with respect to said

corresponding receptacle when said outer shell is connected

to said receptacle.

15. A clam shell connector for ascertaining a
plurality of predetermined electrical connecticns,
comprising:

a circuit board proviaipg a terminal for said
predetermined electrical comnnections, a part of .said circuit
board having a unique geometrical configuration for
specifying a predetermined orientation;

a overmold connector for encasing said circuit
board, a part of said overmold having a first complementary
geometrical configuration to said unique geometrical
configuration of said circuit board for uniquely engaging
said unique geoﬁetrical configuration so as to ascertain
said predetermined orientation; and

a clamshell connector for encasing at least one of
said overmold connector, said clamshell connector also
having a second complementary geometrical configuration to
said first complementary geometrical configuration for
uniquely engaging said overmold connector so as to ascertain
said predetermined orientation of said circuit board with

respect to said clamshell connector.

L L I
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shel | modular casing 7. In other words, even though the overnold casings

2 are placed at the predetermned orientation within the ?h‘i'tﬁreetﬁgseéelenke

) . . . placed
nodul ar casing, if each _ overnold casing 2 is not placed .
predeterm ned position wthin the outer shell nodul ar casi ?M[IMI{HME
connections are not ensured. Now referring to FI QU !
overnol d - 18 -

16. Apparatus for ensuring the polarity of
2lectrical contacts in a connector assembly, said apparatus
comprising:

an inner connector body having a plurality of
electrical contacts disposed in a predetermined polarization
pattern;

a first polarization key formed on said inner body;

a connector casing defining an inner cavity,
wherein said inner connector body fits within said connector
casing; and

a second polarization key formed on said casing in_
said inneér cavity, so that when said inner connector body is
placed in said cavity, said first and second polarization
keys align thereby ensuring the orientation of said

polarization patfern.

17. Apparatus for ensuring the polarity of
electrical contacts in a connector assembly, said apparatus
comprising:

a circuit board, having an electrical contact
and a wire connected théreﬁo, wherein aid circuit board
establishes an electrical path between said contact and said
wire; .

a first polarization key formed on said
circuit board; and

| an overmold body formed around said circuit
board, so that said electrical contact and said wire extend

therefrom, said overmold body keing formed so that a sza2cond

- e replacement sheetl
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casings 2 are orientated and positioned within the outer shell nodular
casing 7. According to one enbodi nent of the current invention as shown in
FIGURE 5, a unique position and orientation of a particul &kis Replaced
casing with respect to the outer shell nodul ar casing 7 isJ E m’ m
a one- to-one exclusive fit between polarization keys 6A,

particul ar overnold casing and correspondi ng pol ari zati on keys 8A, 8B of
the outer shell nodular casing 7. The

- 19 -
solarization key is formed a szaid overmold body. wherein

said second polarization key is reflective of said first

polarization key.
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overnold casing 2A is placed at the bottom of the outer shell nodul ar
casing 7, and then the overnold casing 2B is placed above the overnold
casing 2A in the outer shell nodular casing 7. G herw se, the top cover 9
cannot be placed on the top of the outerz%hell nodul ar casing 7. In

ORI ATION AND POSITIONING DEVICE FOR ELECTRICAL CONNECTORS

ABSTRACT OF THE DISCLOSURE

The current invention addresses a device to
improve manufacturing of an outer shell modular
connector which comprises overmold connectors. Each
overmold connector (2) comprises a circuit board (1)
to facilitate electrical connections. However, since
each overmold connector provides multiple contact
surfaces for specific electrical connections,
orientation of each circuit board with respect to the
overmold connector is crucial for predetermined
electrical connectioen. The outer shell modular
connector (7) in turn encases a number of the overmold
connectors. The overmold connectors must be placed in
a predetermined position and orientation within the
outer shell modular connector so as to achieve
desirable electrical connections. The predetermined
orientation between the circuit board and the overmold
connector is ascertained by a pair of polarization
keys (5,6) of the current invention. Similarly,
another pair of the polarization keys (6,8) ascertains
the predetermined orientation between the overmold
connector and the outer shell modular connector.

FIGURE 3A

ulmi\‘ﬁiitfﬂfi‘ ||ﬂi“°°“
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- 11 - this enbodinent, the overnold casing 2B is prevented from bein

( g
pl aced at the bottom of the outer shell nodul ar casing 7due tTG‘sfﬁtl“‘iim‘i’mili“d

a-correspondi ng pol ari zation key on the overnold casing 2B to } ’
pol ari zati on key 8B of the outer

2 3
FIG. | 4. (_L/ S

Trs 15 e replacement sheel
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shell nodular casing 7. In fact, the overnold casing 2B cannot physically
be pl aced at the bottomof the outer shell nodular casing 7. Thus,
according to the current invention, the predeterm ned orientation and
position of overnold casings 2A and 2B are ascertained with respect to

the outer shell nodular casing 7. Still Te?eTring to FIGURE 5, as
described with reference to FIGURE 2, the overnold casings 2A and 2B may
expose an edge of encased circuit

This Sheet Has Been Rerlaced
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boards 1A, 1B for providing direct access to the circuit boards 1A 1B via
direct access areas 1C. Such direct access may be used for grounding the
circuit boards 1A, 1B through correspondi ng contact areas 8C of the

pol ari zati on keys 8A and 8B where the outer shell nodul ar casing provides
access to ground upon insertion in a predéternined receptacle (not shown).
One advant age of grounding by the

FIG. 3B

This Sheet Has Been Replaced
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direct access elimnates a grounding wire fromthe electrical wires 3.

It is to be understood, however, that even though nunerous characteristics
and advant ages of the present invention have been set forth in the

foregoi ng description, together with details of the structure and function
of the invention, the disclosure is illFuétrative only, and changes may be
made in detail, especially in nmatters of shape, size

FIG. 4 /2

This Sheet Has Been Reillalced
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and arrangenent of parts such as polarization keys within
- 12 °
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. l. Laddi b L ms

the principles of the invention to the full extent indicated by the bro%ﬂTsﬁgé
general neaning cf the terns in which the appended clains are ex M
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ORIENTATION AND POSITIONING DEVICE FOR ELECTRICAL CONNECTORS
BACXGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to an electrical connector
and in particular to a modular connector that ascertains the.

relative orientation of the electrical connectors therein..

2. Description of the Prior Azt

In the past, a circuit board has been incorporated
into an electrical connector for efficient organization of
electrical connections. For example, a bus line connector
can include an overﬁold which encases both electrical
contact surfaces and a circuit board. The circuit board is -
connected to the individual bus wires on one end and the
electrical contact surfaces on the other end. Multiple bus
line connectors may be placed inside an outer shell so as to
provide a more flexible organization for electrical
conneﬁtions. For ekample, a clamshell connector may encase
multiple overmold connectors thereby providing a modular
arrangement. In such a clam shell connector, the individual

connectors may be stacked either side-to-side or end-to-end.
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- 13 - WHAT IS CLAIMED IS : 1. Apparatus for ensuring the £T
polarity of predeternined electrical connections, conprisingm&PLACEMENTSQE
circuit board to which at |east one electrical wre for providing

termnals for said predeterm ned electrical connections; a first
pol ari-zati on key di sposed on said circuit

To assemble the abcve mentioned modular electrical
ccnnector, a manufacturing process requires a series of
encasing ccmpenents. A first step is to encase a circuit
board in an overmold. Then, one or more of the overmolds
-are encased by an outer shell. During these processes, tﬁe
orientation of each component is crucial in order to provide
a correct electrical connection orientation. This
orientation is sometimes also refexrred to as polarization.
However, most components are symmetrical and do not provide
a marker or other indicator for a correct assembly
-orientation with respect to other components. Even if such-
a marker is providéd, it is possible to assemble the
components with a wrong orientation. For example, a circuit
board may be upside-down but may still fit in the overmold.

A mechanism to ascertain the correct orientation of
the connector components is not only necessary for
manufacturing but also for maintenance and later modifica-
tions. For example, when certain wires in a modular
connector are determined to be severed, only the overmold
containing the severed wires is replaced while other |
overmolds remain intact. However, during this repair it.is
crucial to maintain the original'and correct orientation of
these severed wires and repairs the overmold with respect to
other overmolds in the outer shell.

U.S. Patent 5,108,313 issued to Adams discloses a
modular connector which contains multiple unit casings.

Each unit casing provides terminals‘for mulciple wires.

Although this patent discloses a groove on the overmold

This is the replacement shest
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board for-uniquely specifying a predeterm ned orientation of _said Ci .
board so as tg ac%ieee sayd gredeternined el ectrical conngctﬂ%ﬁkﬁcgﬁ)’gﬁ:ﬁ%é%T
a first casing disposed on outside surfaces of said circuit board for
encasing said circuit board so as to electrically shield said circuit

boar d; a second pol ari zation key di sposed on said first

- 3
'casing and a matching ledge on the outer shell of the
ﬁodular connector, there is no mechanism to ensure the
' correct polarity of the wiring of each cvermold with respect
to the casing. 1In other words, this patent does not
disclose a mechanism to ascertain a relative position of
each casing within the modular connector.

The patent to Adams alsoc does not address
polarization of each overmold connector within the modular
casing. An overmold may be placed in a correct relative
position, but may not be correctly polarized. That is, the
orientation. of the mold with respect to the outer shell is .
not ascertained by the prior art disclosure. T

It is clear that there has existed a long and
pnfilled need in the art for an improved device for
ascertaining a predetermined position and orientation of
electrical ;onnections in a connector which overcomes the

disadvantages discussed above.

SUMMARY OF TEE INVENTION

Accordingly, it is an object of the current
invention to provide a mechanism to provide an apparatqs,for-
ascertaining the orientation of the electrical connections
of a connector with respect to its corresponding receptacle.

It is an object of one aspect of the current
invention to ascertain the predetermined orientation of
electrical connections of a circuit board with respect to an
overmold connector so as to provide predetermined electrical

connections.

This 15 the replacement sheel
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casing for engaging said first polarization key so as to ascertain said.
predeterm ned orientation of said circuit board with respegkfigggﬂtﬁfgﬁEST

casi ng; a third polarization key di sposed on sai U casing
for uniquely specifying said predetermned orientation of said first

casi ng; a second casing di sposed on outside surfaces of said
first casing for further encasing at |east fne of said

Another object of the current invention is to
‘provide a mechanism to ascertain the predetermined
crientation of aﬁ overmoid connector with respect to an
cuter shell modular connector so as to provide predetermined
electrical connections.

Yet another object of the current invention is to
provide a mechanism to ascertain a predetermined position of
an overmold connector within an outer shell. modular
connector when more than one overmold connector is encased
by the outer shell connecteor so as to provide predetermined
electrical connections.

A further object of the current invention is to
provide a direct access area on the circuit boafd when the
circuit board is encased in the overmold connector.

To achieve the above and other objects of the
invention, according to the current invention, one
embodiment of an épparatus for ascertaining predetermined
electrical connections includes a circuit board which is
connected to at least one electrical wire for providing
terminals for predetermined electrical connections; a first
polarization key which is disposed on the circuit board for
uniqﬂely specifying a predetermined orientation of the
circuit board; a first casing which is disposed on outside
surfaces of the circuit boar§ for encasing the circuit board
SO as to electrically shield the circuit board; a second
polarization key which is disposed on the first casing for
engaging the first polarization key so as to ascertain the

predetermined orientation of the circuit board with respect
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first casing; and - a fourth polarization key di sposed on sa

second casing for engaging said third polarization Key sg as % LACEN&NTS%EET
ascertain said predetermined orientation of said first casing with

respect to said second casing for said predeterm ned el ectri cal

connecti ons.

-5 <

to the first casing; a third peclarization key disposed cn

the first casing for uniquely specifying the predetermined
orientation of the first casing; a second casing'disposed on |
outside surfaces of the first casing for further encasing at
least one of the first casings; and a fourth polarization
key disposed on the second casing for engaging the third
polari?ation key so as to ascertain the pre&etermined
oriepéation of the first casing with respect to the second
casing.

According to one aspect of the current invention,
the second polarization key exposes a part of the circuit
board so as to allow access to the circuit board when the
circuit board is encased in the first casing.

These and various other advantages and features of
novelty which characterize the invention are pointed out
with baxticnlarity in the claims annexed hereto and forming
a part herééf. However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reférence shoula be made to the drawings which form a
further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a

preferred embodiment of the invention.
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- 14, - - 2. Apparatus according to claiml1l wherein said first
pol ari zation key is a first uniquely identifiable indentation GfPoAGEMENESHEET
of said circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 diagrammatically illustrates cne
emﬁod;ment of a polarization mechanism as applied to a
circuit board and an overmold casing.

FIGURE 2 diagrammatically illustratés another
embodiment of the polarization mechanism as applied to an
outer shell modular casing and thé overmold.casing'as shown
in FIGURE 1. |

| FIGURE 3A illustrates a prospective view of a
modular outer shell encasing two vertically stacked
overmolds each of which contains a circuit board as shown in’
FIGURE 1.

~ FIGURE 3B shows a prospective yiew of another
embodiment of an outer shell modular casing which houses two
over mold casings placed side-by-side.

FIéURE 4 illustrates yet another embodiment of the
polarization mechanism as applied to the two vertically
stacked. overmold casings as shown in FIGURE 3A.

FIGURE 5 diagrammatically illustrates one-to-one
exclusive fitting between a particular overmold casing and
its predetermined position within a outer shell modular

casing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
Referring now to the drawings, wherein like
reference numerals designate corresponding structure

throughout the views, and referring in particular to FIGURE
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3. Apparatus according to claim2 wherein said second polarizati‘:gﬁLﬁggr‘mFlgTSHEE1
a conplenentary protrusion to said first uniquely identifiable indentation
so as to interlock said first uniquely identifiable indentation for
ascertaining said predeterm ned orientation of said circuit board with
respect to said first casing.
- 7 %
1, a éi:cui: board 1 is shown to be encased in an cvermcld
casing 2. The circuit board 1 provides an interface between
electrical wires 3 on'one end and contact surfaces 4 on the
other end. The use of the circuit board 1 facilitates a
manufacturing process for complex connections between the
wires 3 and the contact surfaces 4. However, during the _
manufacturing process, the circuit board 1 must be correctly
oriented with respect to the overmold casing 2 so as to
maintain a predetermined orientation or contact surfaces 4.

Still referring to FIGURE 1, one embodiment of a
pélarization key S is placed on one edge of a circuit board -
1. Although a location and shape of the polarization key 5 -
does not have any particular requirement, the polarization
key 5 of the circuit board 1 must be unique and must be
complementary to a polarization key 6 of the overmold casing
2. According to one embodiment of the current invention,
the pblarization key S is a semicircular indentation while
overmcld casing 2 defines polarization key 6 as a
complementary fitting semicircular protrusion. Such an
arrangement of circuit bocard and overmold provides a readily
ascertainable orientation of the circuit board with respect
to overmold casing 2.

Now referring to FIGURE 2, an overmold casing 2
which houses a correctly-orientated circuit board 1 is
placed in an outer shell modular casing 7. This
manufacturing process also requires a predetermined
placement of the overmold casing 2 with respect to the ocuter

shell modular casing 7 so as to maintain the predetermined
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4. Apparatus according to claim3 where in said third polarization key is

a _second uniquely identifiable indentation. 5. Appay T SHEET
according to claim4 wherein said fourth polarization key is %Eﬁ{KéHMEN

conpl ementary protrusion to said second uniquely identifiable indentation
so as to interlock said second uniquely identifiable indentation for

~ B -
electrical céntact orientation. According to cne embecdiment
of the current invention, another polaxization key 8
prevents the cvermcld casing 2 from wrongly being placed in
the outei shell modular casing 7 as shown in FIGURE 2 during
éssembly. The polarization key 8 of the outer shell modular
casing 7 uniquely fits the polarization key 6§ of the
overmold casing 2. If the overmold éasing 2 is not
correctly oriented with respect to the outer shell modular
casing 7, the overmold casiﬁg 2 will not fit in outer shell .
medular casing 7. In such a situation, the ocuter shell
modular casing cannot be finally assembled with top cover S,
The polarization key 6 in this embodiment as shown
in FIGURE 2 has a dual function: While a protrusion surface
of the polarization key 6 provides a matching key to the
polarization key 5 on the circuit board 1, an indentation
surface of the polarization key 6 provides a matching key to
the polariza&ion key 8. It is within the scope of the
invention for polarization key 6 to include two independent
parts to respectively match the poiarization keys S5 and 8.
FIGURE 2 also illustrate§ another feature of ﬁhe
overmcld casing 2. Polarization key & may be designed to
expose one edge of circuit board 1 for direct electrical
access after the circuit board is encased in the overmold
casing 2. To this end direct access area 1C may be used for
grounding circuit board 1 -so as to eliminate a ground wire
from wires 3. The direct access area 1C in turn is
connected to an outer shell modular casing access area 7A.
It is preferréd for access area 7A to be biased outwardly.

I
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b4
ascertaining said predetermned orientation of said first casing with
respect to said second casing. 6. Apparatus according to claiml
wherein said second pol arization key exposes a part of said circuit b%ﬁﬁdsuff’
so as to allow access to said circuit board when encased in saREPEAGRMEN
casi ng.
- 9 <
in such an arrancement, elettrical contact between access
afea 7A and circuit board 1 is assured.
Referring now to FIGURE 3A, multiple overmold
casings 2A and 2B are placed in a ocuter shell medular casing
7. In this embodiment, the two overmold casings 2A, 2B are
stacked on top of each other thereby providin§ a larger
number of contact surfaces. In another embodiment as shown
in FIGURE 3B, two overmold casings 2A, 2B are placed side-
by-side. As shown in EiGURES 3A and 3B, a polarization key -
6 of each overmold casing 2A, 2B fits a corresponding
poclarization key 8 of an outer_shellhmodular casing 7. The
outer éhe;l modular casing 7 also has a polarization key 10
on an outer surface so that it may. be correctiy inserted
into a receptacle at the predetermined orientation.
Referring to FIGURE 4, another embodiment of the
polarization keys 5A, 5B, 6A, 6B and 8 are shown. 1In
FIGURES 1-5; the polarization keys are disposed either on an
edge of the circuit boaid 1 or the casings 2 or 7. As shown
in FIGURE 4, the polarization keys may be disposed on a non- .
edge surface. A triangular columnar structure 6A vertically
extends from an inner surface of the overmold casing 2A to
serve as a polarization key. The circuit board 2 provides a
fitting triangular bore SA to correctly polarize the circuit
board 1A with respect to the overmold size 2A. Similarly,
in order to orient the overﬁold casing 2A with respect to
the outer shell casing 7 with a predetermined polarization,
a circular column structure 8 vertically extends from an

inner surface of the top cover 3. A complementary circular
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7.
Apparatus according to claim1 further conprises: a pl |
said circuit boards; BBl AL MNP SHEET

- 10 -

hcre 6B on.:he overmcld casing 2A and ancther complementary
_circular bore SB on the circuit beard 1A uniquely accept the
columnar s:ructure 8 as a polarization key to ascertain that
all the components are orientated in a predetermined manner.
By the same token, the overmold 2B and the circuit board 1B
have corresponding bores to uniquely accept the column 8.

It is also crucial that multiple overmold casings 2
are correctly placed with respect to each oqher in the outer
shell modular casing 7. In other words, even though the
overmold casings 2 are placed at the predetermined.
orientation within the outer shell modular cEsing, if each -
overmold casing 2 is not placed at a predete;ﬁined position -~
within the outer shell modular casing 7, desirable
connections are not ensured. -

Now referring to FIGURE 5, multiple overmold
casings 2 are orientated and positioned within the outer
shell modul;r casing 7. According to one embodiment of the
current invention as shown in FIGURE 5, a unique position
and orientation of a particular overmold casing with respect.
to the ocuter shell modular casing 7 is ascertained by a one-
to-one exclusive fit peﬁween polarization keys 6A, 6B qf the-
particular overmold casing and corresponding polarization
keys 8A, 8B of the outer shell modular casing 7. The
overmold casing 2A is placed at the bottom of the outer
shell modular casing 7, and then the overmold casing 2B is
placed above the overmold casing 2A in the outer shell
modular casing 7. Octherwise, the top cover 9 cannot be

placed con the top of the outer shell modular casing 7. In
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a plurality of said first keys; a plurality of said first

casi ngs; a plurality of said second keys; a plurality
of said third keys: a plurality of said second casi ; :
a plurality of said fourth keys. 8. Appar at us accorgﬂﬁgﬁﬁngSHFFT

claim7 wherein each of
- 11 -

this embodiment, the overmold casing 2B is prevented from
being placed at the bécccm of the outer shell modular casing
7 due to the lack.of a corresponding pclarization key on the
overmold casing 2B to the polariz&tion key 8B of -the ocuter
shell modular casing_?. In fact, the overmold casing 2B
cannot physically be placed at the bottom of tﬁe outer
shell modular casing 7. Thus, according to the current
invention, the predetermined orientation and position of
overmold casings 2A and 2B are ascertained with respect to -
the.outer shell modular casing 7.'Still referring to FIGURE
5, as described with reference to FIGURE 2, the.overmold
casings 2A and 2B may expose an edge of encased circuit -
boards 1A, 1B for providing direct access to the circuit
boards 1A, 1B via direct access areas 1C. Such direct
access may be“used for grounding the circuit boards 1A, 1B
through corresponding contact areas 8C of the polarization
keys 8A and-as where the ocuter shell modular casing provides
access to ground upon insertion in a predetermined
receptacle (not shown). One advantage of grounding by the._
direct access eliminates a grounding wire from the
electrical wires 3.

It is to be understood,” however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size

and arrangement of parts such as polarization keys within
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said first polarization keys uniquely engages with one of corresponding

sai d second pol ari zation keys so as to ascertain a predeterm ned position

ahd orientation of said circuit board within said first casing. BEPLACEMENT ¢t~
9. Apparatus according to claim7 wherein each of said third polarization

keys uni quel y engages with one of

- 12 -
the principles of the invention to the full extent indicated
by the broad general meaning cf the terms in which the

appended claims are expressed.
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corresponding said fourth polarization keys so as ascertain

predeterm ned position and orientation of each of correspondlng saPhAQ$WENTS%Wr1
casing within each of correspondi ng sai d second casi ng.

Apparatus for ascertaining a plurality of predeterm ned electrica

connections, conprising: a plurality of connectors for providing
i ndependent contact surfaces, each of satd tonnectors having a polarized

circuit board. |n5|de and out5|de wal | s;
WHAT CLAIME S

1. Apparatus for ensuring the polarity of “predetermined
electrical connectiocns, cemprising:

a circuit board to which at least cne electirical
wire for providing terminals for said predetermined
electrical connections;

a first polarization key disposed on said circuit
board for uniquely specifying a predetermined orientation of
said circuit board so as to achieve said preaetermined
electrical connections;

a first casing disposed on cutside surfaces of said
circuit board for encasing said circuit board so as to
electrically shield said circuit board;

a second polarization key disposed on said first
casing for engaging said first polarization key so as to
ascertain said predetermined orientatibn of .said circuit
board_witﬁ respecﬁ to said first casing;

a third polarization key disposed on said first
casing for uniquely specifying said predetermined
orientation of said first casing;

a second casing disposed on outside surfaces of
said first casing for further encasing at least one of said
first casing; and

a fourth polarization key disposed on said second
casing for engaging said third polarization key so as to
ascertain said predetermined orientation of said first
casing with respect to said second casing for said

predetermined electrical connections.
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a first polarization neans di sposed on one of said outside walls of each
of. sai d connectors; an outer shell encasing said pluhgﬁiﬁagﬁgk
T SHEET

- 14 -
2. Apparatus according to claim 1 wherein said
first polarization 'key is a first uniquely identifiable

incdentation on cne edge ci said circuit board.

3. Apparatus according to claim 2 wherein said
second polarization key is a complementary protrusion to
said first uniquely identifiable indentation so as to
interlock said first uniquely identifiable indentation for
ascertaining said predetermined orientation éf said circuit

board with respect to said first casing.

4. Apparatus according to claim 3 where in said
third polarization key is a second uniquely identifiable

indentation.

5. Apparatus according to c¢laim 4 wherein said
fourth polatrization key is a complementary protrusion to
said second uniquely identifiable indéntation so as to
interlock said second uniquely identifiable indentation for
ascertaining said predetermined orientation of said first

casing with respect to said second casing.

6. Apparatus according to claim 1 wherein said
second polarization key exposes a part of said circuit board
so as to allow access to said circuit board when encased in

said first casing.

L B
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connectors, said outer shell encasing having inside walls; and

a second pol ari zati on neans di sposed on said inside wal | s for uniquelg -
ehgagi ng each of said first polarization means when said out REPEAGENE T SHEET
encases sai d connectors, thereby sai d second pol ari zati on neans
ascertaining a predeterm ned orientation and position of each of said

connectors with respect to said outer shell, wherein said outer shel
further.-conprises

7. Apparatus according to claim 1 further
cbmprises:

a plurality of said circuit boards;

a plurality of said first keys;

a plurality of said first casings;

a plurality of said second keys; f

a plurality of said third keys:;

a plurality of said second casings; and

a plurality of said fourth keys.

8. Apparatus according to claim 7 wherein each of
said first polarization keys uniquely engages with one o:
_corresponding said second polarization keys so as to
ascertain a predetermined pbsition and orientation of said

circuit board within said first casing.

9. Apparatus according to claim 7 wherein each of
said third polarization keys uniquely engages with one of
correspondihg said fourth polarization keys so as asce:;aiﬁ

a predetermined position and orientation of each of
corresponding- said first casing within each of corresponding said

second casing.

10. Apparatus for ascertaining a plurality of '
predetermined electrical connections, comprising:
a plurality of connectors for providing independent

contact surfaces, each of said connectors having -a
polarized circuit board inside and outside walls;
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outside walls, a corresponding receptacle and a third pol arization neans
di sposed on one of said outside walls for ascertaining said predeterm ned
ofientation of said connector wth respect to said correspondi ror
receptacle when said outer shell is connecfed to said recept acﬁgPLACEMEm SH
11. Apparatus according to claim1l0 wherei'h said first polarization neans

conprises a geonetricglky, ei 5] ,_igggf;_'bg‘u# QN .5, . 5
Appar at.us .according to cFalgm %%'%/ﬁerei n sai ahd séggﬁgeSOPgr P78t f%(%nsﬁe’gns

conprises a GoPplQEERLBLY of each of said connectors;

an outer shell encasing said plurality of
connectors, said outer shell encasing having inside walls;
and

a second polarization means disposed on said inside
walls for uniquely engaging each of said firét polarizaticn
means when said outer shell encases said connectors, thereby.
said second peolarization means ascertaining a predetermined
orientation and position of each of said connectors with

respect to said outer shé],j, wherein said outer shell further comprises
outside walls, a corresponding receptacle and a third polarization means disposed on one
of said outside walls for ascertaining said predetermined orientation of said connector
with respect to said corresponding receptacle when said outer shell is connected to said
receptacle.

11. Apparatus according to claim 10 wherein said
first polarization means comprises a geometrically unique

configuration.

12. Apparatus according to claim 11 wherein said
second 'polarization means comprises a complementary
configuration to said geometrically unique configuration for

an exclusive one-to-one fit.

13. Apparatus according to claim 12 wherein said
geometrically unique configuration is a semi-cylindrical
protrusion while: said complementary configuration is a semi-

cylindrical indentation.
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configuration to said geonetrically unique configuration for : T L
exgl usi ve one-to-one fit. 13. Apparatus according 6%P%ﬁ%§%%&&§HEET
wherein said geonetrically unique configuration is a sem-cylindrical

protrusion while: said conplenentary configuration is a sem -
cylindrical indentation. 17

14. A clam shell connector for asc?rtaining a
plurality of predetermined glectriéal connections,
comprising:

a circuit board providipg a terminal for saigd
predetermined electrical connections, a part of .said circuit
board having a unique geometrical configuration for
specifying a predetermined orientation;

a overmold connector for encasing said circuit
board, a part of said overmold having a first complementary
geometrical configuration to said unique geometrical
configuration of said circuit board for uniquely engaging
said unique geometrical configuration so as to ascertain
said predetermined orientation; and

a clamshell connector for encasing at least one of
said overmold connector, said clamshell connectoxr also
having a second complementary geometrical configuration to
said first complementary geometrical configuration for
uniquely engaging said overmold connector so as to ascertain
said predetermined orientation of said circuit board with

respect to said clamshell connector.

S ST T This is the replacement sheet
AN O O pare: 13 AUG 1899
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ORIENTATION AND POSITIONING DEVICE FOR ELECTRICAL CONNECTORS
ABSTRACT OF THE DISCLOSURE

The current invention addresses a device to
improve manufacturing of an outer shell modular
connector which comprises overmold connectors. Each
overmold connector (2) comprises a circuit board (1)
to facilitate electrical connections. However, since
each overmold connector provides multiple contact
surfaces for specific electrical <connections,
orientation of each circuit board with respect to the
overmold connector is crucial for predetermined
electrical connection. The outer shell modular
connector (7) in turn encases a number of the overmold
connectors. The overmold connectors must be placed in
a predetermined position and orientation within the
outer shell modular connector so as to achieve
desirable electrical connections. The predetermined
orientation between the circuit board and the overmold
connector is ascertained by a pair of polarization
keys (5,6) of the current invention. Similarly,
another pair of the polarization keys (6,8) ascertains
the predetermined orientation between the overmold
connector and the outer shell modular connector.

FIGURE 3A

This is the repiscement sheet

Date: 13 AUG 1098



14. A clamshell connector for ascertaining a plurality of predeterm ned

el ectrical connections, conprising: a circuit bo ewgam@egf
termnal for said aﬁﬁ{_@@

This is the replacement sheet

Date: 13 AUG 1999



° t
predeterm ned el ectrical connections, a part of said circuit p‘gbga@mm‘/?’ﬁ%
a uni que geonetrical configuration for specifying a predeterm ned
orientation,; a overnol d connector for encasing said circuit
board, a part of said overnold having a first conplenentary geonetri cal
configuration to said unique geonetrical configuration of said circuit
board for uniquely engaging -2 -

FiG. 3A

This is the replacement sheet

Date: «‘ 3 AUG m
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sai d uni que geonetrical configuration so as to ascertain said
predeterm ned orientation; and a clanshell connector for enca%h@gY
at least one of said overnold connector, said clanshell conqggﬂg@EMEgg
havi ng a second conpl enmentary geonetrical configuration to said first

conpl enentary geonetrical configuration for uniquely engaging said
overnol d connector so as to ascertain- gatd predeterm ned orientation of
said circuit board with

FIG. 3B

This is the replacermsnt sheet



respect to said clanshell connector.
) REPLACEMENT it

FIG. §

-
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