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BOARD TO BOARD ELECTRICAL CONNECTORS

Field of the Invention
This invention generally relates to the art of
electrical connectors and, particularly, to electrical
connectors for coupling first and second printed circuit
5 boards together. |

Background of the Invention
A variety of electrical connectors have been used
to make electrical connections between the circuits on
different pi:inted circuit boards. Typically, board to
10 board connectors have both male and female portions or
terminals to form an electrical connection between the two
circuit boards. Male connector posts or pins typically are
coupled to a first circuit board, and the male connector
posts mate with female connector receptacles coupled to the
~18 . second circuit board.

_ Board to board connector systems as described
above often require two types of connectors to be
maintained; in inventory in order to afford coupling two

- printed circuit boards together. However, hermaphroditic
_z_o_ i '-conne_?ctorS' have been designed where two identical
connectors can be mated to one another in a given
- .orientation. Therefore , only one type of connector needs
to be maintained in inventory.
| Problems have been encountered with these types
25 of electrical connector systems, because there is an
increasing demand for high density connectors which also
allow printed circuit boards to be plaééd closer together.
A high density connector .often requires the use of a
stamped terminal to reduce the spacing between the
.
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connectors for coupling first and second printed circuit 5 boar ds

t oget her. Background of the Invention A variety of electrgcal connectors
have been used to nmake el ectrical connections between th
different printed circuit boards. Typically, board to
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terminals of a given connector. To allow printed circuit
boards to be placed closer together in parallel planes, a
very low profile board to board connector is required.
These demands often result in relatively complicated
connector designs. .

The present invention is directed to providing a
simple, efficient and inexpensive high density, low profile
hermaphroditic board to board electrical connector which
satisfies the needs of the connector industry as is not
; 10 available in the prior art.

»n

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved electrical connector of the
character described above.

15 Another object of the invention is to provide a
low profile hermaphroditic electrical connector mounted on
the surface of a first printed circuit board and adapted to
mate with an identical second connector mounted on the
surface of a second printed circuit board to electrically

20 and mechanically couple the first and second circuit
boards.

{ In the exemplary embodiment of the invention, the
connector includes a housing mounting a plurality of
stamped female and male terminals. Each terminal has a

25 surface mounting portion for electrically engaging the
respective printed circuit board, a mating portion adapted
to mate with the mating portion of the terminal of the
opposite gender of the other hermaphroditic connector, and
means for holding the terminals in the housing. The

30 invention contemplates that the mating portion of the
female terminal include two opposed, spaced apart contact
arms. The contact arms and the terminal holding means both
project from the mounting portion, with the contact arms
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10 board connectors have both nale and fenmale portions or termnals to

ferman electrical connection between the two circuit boards. Mile

connector ‘posts or pins typically are coupled to a first circuit board, and

the mal e connector posts nmate with femal e connector receptags d
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laterally adjacent the terminal holding means. The mating
portion of the male terminal includes a post adapted to be
received between the contact arms of the female terminal.
The post and the terminal holding means of the male

5 terminal both project from the mounting portion, with the
post laterally adjacent the terminal holding means.

As disclosed in the preferred embodiment, the
surface mounting portion of the female terminal comprises
an elongated generally planar base having opposed stamped

10 edges. One edge is adapted for electrically engaging the
respective printed circuit board. The contact arms and the
terminal holding means both project from the opposite edge.
The contact arms and the terminal holding means are
generally planar and coplanar with the base. The terminal

15 holding means is provided by a post generally parallel to
the contact arms.

Similarly, the surface mounting portion of the
male terminal comprises an elongated generally planar base
having opposed stamped edges. One edge is adapted for

20 electrically engaging the respective printed circuit board,
and the post and terminal holding means both project from
the opposite edge of the base. The post and the terminal
holding means are generally planar and coplanar with the
base. The terminal holding means is provided by a second

25 post generally parallel to the male terminal post.

Another feature of the invention is to provide a
lip projecting from the base portion of the male terminal
beneath a shoulder on the respective housing. The lip is
engageable with the shoulder to resist 1lifting of the

30 surface mounting portion off the respective printed circuit
board during unmating of the connectors.

Other objects, features and advantages of the
invention will be apparent from the following detailed
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Board to board connector systens as descri bed above often require two types
of- connectors to be maintained in inventory in order to afford coupling two
printed circuit boards together. However, hermaphroditic TTTTECT
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description taken in connection with the accompanying
drawings.
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orientation. Therefore, only one type of connector needs to be maintained

il inventory. Problens have been encountered with these types 25 of

el ectrical connector systens, because there is an inc emand for
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Brief Description of the Drawings
The features of this invention which are believed

to be novel are set forth with particularity in the
appended claims. The invention, together with its objects

S and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which:

( 10 FIGURE 1 is a vertical section through a pair of
hermaphroditic electrical connectors embodying the concepts
of the invention, the connectors being surface mounted to
a pair of parallel printed circuit boards;

FIGURE 2 is a vertical section through the two
s connectors of Figure 1, with the connectors disconnected
and the printed circuit boards removed;
FIGURE 3 is an elevated perspective view of one
of the connectors;
FIGURE 4 is a top plan view of one of the
20 connectors;
FIGURE 5 is a side elevational view of one of the
connectors; and

{ FIGURE 6 is an end elevational view of one of the

connectors.
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A high density connector often requires the use of a stanped termnal to
reduce the spacing between the -2-
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a
hermaphroditic electrical connector, generally designated

5 10. Two connectors 10 are identical in structure, and the
connectors are shown in Figure 1 fully mated and coupling

a pair of printed circuit boards 12 together in a parallel

orientation. Figure 2 shows the two hermaphroditic
connectors unmated, and with the circuit boards removed to
10 facilitate the illustration.

More particularly, each hermaphroditic connector

10 includes a one-piece dielectric housing, generally

designated 14, that may be unitarily molded of plastic

material. A plurality of mounting posts 16 project from

15 the housing for insertion into appropriate mounting holes

in the respective circuit board. Each connector mounts a

stamped female terminal, generally designated 18, and a

stamped male terminal, generally designated 20. The female

terminal includes a pair of generally parallel contact arms

20 22 which define a receptacle 24 therebetween for receiving
a contact post 26 of male terminal 20.

Still referring to Figures 1 and 2, female

terminal 18 is a stamped metal component with contact arms

22 which form a mating portion and project from one end of

25 an elongated base 28. Terminal holding means in the form

of a mounting post 30 projects in the same direction away

from one edge 36 of base 28 as contact arms 22. The

mounting post is interference fit within a mounting

aperture 32 in housing 14 to hold female terminal 18 within

30 the housing. An edge of the base opposite the one edge 36

is provided with a pair of surface mounting portions 38 for

electrically coupling to appropriate circuit traces on the

respective circuit board. The contact arms and the

mounting post are generally planar and coplanar with base

6
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termnals of a given connector. To allow printed circuit boards to be
pl-aced closer together in parallel planes, a very |ow profile board to

board connector is required. These demands often result i .
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28. Lastly, a terminal foot 34 projects laterally
outwardly of the housing.

Male terminal 20 similarly includes an elongated

base 40 with contact post 26 defining the mating portion of

5 the terminal. A mounting post 42 projects from the base

generally parallel to contact post 26. The mounting post

is interference fit within a mounting aperture 44 in
housing 14. '

As with female terminal 18, male terminal 20 is

; 10 a stamped metal component defining an edge 46 from which

| contact post 26 and mounting post 42 project. The opposite

edge of the base defines a pair of surface mounting

portions 48 for engaging appropriate circuit traces on the

respective printed circuit board 12. The contact post and

15 the mounting post are generally planar and coplanar with

base 40. The male terminal includes a terminal foot 49

projecting laterally of housing 14 at the end of base 40
opposite contact post 26.

One or both of the female and male terminals 18

20 and 20, respectively, are provided with means for resisting

lifting of the terminal off of its respective printed

circuit board during unmating of the connectors. In the

( exemplary embodiment, male terminal 20 is provided with a

lip 50 which projects laterally away from the contact end

25 of base 40 beneath a shoulder 52 of housing 14. Therefore,

upon unmating of the connectors, lip 50 can engage shoulder

52 to resist lifting of the surface mounting portions of

. the terminal off the respective printed circuit board.

Figure 3 shows an elevated perspective view of

30 one of the hermaphroditic electrical connectors 10

according to the invention, and Figures 4-6 show top plan,

side elevational and end elevational views, respectively,

of the connector. It can be seen that a row of female

terminals 18 extend lengthwise of housing 14 generally

7
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sinmple, efficient and inexpensive high density, |low profile hermaphroditic
board to board electrical connector which satisfies the needs of the

connector industry as is not 10 available in the prior_art. Sunmary of
the Invention An object, therefore, of the invention is Iyis SHEET HAS BEEN
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parallel to a row of male terminals 20. Figure 3 clearly
shows how contact posts 26 of the male terminals project
from the housing for insertion between contact arms 22 of
female terminals 18 of an identically constructed,
hermaphroditic connector.

Figures 3 and 4 show how terminal feet 34 of

in

female terminals 18 and terminal feet 49 of male terminals
20 project laterally out of opposite sides of housing 14.
Figures 5 and 6 show that a pair of mounting posts 16
10 depend from the housing for insertion into appropriate
mounting holes in the printed circuit board. Lastly, a
pair of generally S-shaped "fitting nails", generally
designated 56, are mounted at opposite ends of housing 14.
As is known in the art, each fitting nail includes a foot
15 portion 58 for surface mounting to a solder pad on the
respective circuit board to facilitate securing the
connector to the board.
It will be understood that the invention may be
embodied in other specific forms without departing from the
20 spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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provide a new and inproved el ectrical connector of the character described
above. 15 Anot her Obj ect ntion is_to provide a |ow
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CLAIMS

1. A low profile hermaphroditic electrical
connector (10) mounted on the surface of a first printed
circuit board (12) and adapted to mate with an identical

5 second connector (10) mounted on the surface of a second
printed circuit board (12) to electrically and mechanically
couple the first printed circuit board to the second
printed circuit board, each connector including:

( a housing (14),

10 a plurality of stamped female (18) and male (20)
terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging
the respective printed circuit board, a mating portion (22,
26) adapted to mate with the mating portion of the terminal

15 ~ of the opposite gender of the other hermaphroditic
connector, and means (30, 42) for holding said terminal in
said housing,

the improvement comprising:
the mating pdrtion of said female terminal (18)

20 including two opposed, spaced apart contact arms (22), said
contact arms and said terminal holding means (30) both
projecting from the mounting portion (38) with the contact
arms (22) laterally adjacent the terminal holding means
(30); and

25 the mating portion of said male terminal (20)
including a contact post (26) adapted to be received
between the contact arms (22) of the female terminal (18),
said post and said terminal holding means (42) both
projecting from the mounting portion (48) with the post

30 (26) laterally adjacent the terminal holding means (42).

9
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surface of a second printed circuit board to electrically 20 and
nmechani cal ly couple the first rcuit boards. In the exenplary
enmbodi ment of the |nvent|onThkbﬁmﬂQQQ§£tri $cludes a housing nounting a

plurality of stanped femnale Each tern}ﬂgllnif a
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2. The low profile hermaphroditic electrical
connector of claim 1 wherein the surface mounting portion
of said female terminal (18) comprises an elongated
generally planar base (28) having opposed stamped edges

5 (36, 38), one edge (38) providing the surface mounting
portion for electrically engaging the respective printed
circuit board, and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36).

10 3. The low profile hermaphroditic electrical
connector of claim 2 wherein said contact arms (22) and
said terminal holdinq means (30) are generally planar and
coplanar with the base (28).

4. The low profile hermaphroditic electrical

1S connector of claim 3 wherein said terminal holding means

comprises a mounting post (30) generally parallel to said
contact arms (22).

5. The low profile hermaphroditic electrical

connector of claim 1 wherein the surface mounting portion

t 20 of said male terminal (20) comprises an elongated generally
planar base (40) having opposed stamped edges (46, 48) ,

one edge (48) providing the surface mounting portion for
electrically engaging the respective printed circuit board,

and said contact post (26) and said terminal holding means

25 (42) both projecting from the opposite edge (46).

6. The low profile hermaphroditic electrical
connector of claim 5 wherein said contact post (26) and
said terminal holding means (42) are generally planar and
coplanar with the base (40). |
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25 surface nmounting portion for électrically engagi ng the respective
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7. The low profile hermaphroditic electrical
connector of claim 6 wherein said terminal holding means
comprises a mounting post (42) generally parallel to said

~contact post (26).

8. The low profile hermaphroditic electrical
connector of claim 5 wherein the surface mounting portion
of said female terminal (18) comprises an elongated
generally planar base (28) having opposed stamped edges
(36, 38), one edge (38) providing the surface mounting
portion for electrically engaging the respective printed
circuit board, and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36).

9. The low profile hermaphroditic electrical
connector of claim 8 wherein said contact arms (22) and
said terminal holding means (30) are generally planar and
coplanar with the base (28).

10. The low profile hermaphroditic electrical
connector of claim 9 wherein said terminal holding means

comprises a mounting post (30) generally parallel to said
contact arms (22).
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femal e term nal

I ncl ude two oppesedi—spaced—apart—contact arns. The cont act

arms and the term nal holding nmeaps hoth . BLAREGIed FOM the mounting portion,

with the contact arns
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11. An electrical connector (10) mounted on the
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surface of a first printed circuit board (12) and adapted
to mate with an identical second connector (10) mounted on
the surface of a second printed circuit board (12) to

jon

electrically and mechanically couple the first printed

circuit board to the second printed circuit board, each

connector including: -

a housing (14),
a plurality of female (18) and male (20)

i lo terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging

the respective printed circuit board (12), a mating portion
(22, 26) adapted to mate with the mating portion of the
terminal of the opposite gender of the other hermaphroditic

s connector, and means (30, 42) for holding said terminal in

said housing,

the improvement comprising:
said surface mounting portion (38, 48) of at

least one of the terminals (18, 20) being at least part of
20 a base portion (28, 40) of the terminal, and including

a lip (50) projecting from the base portion (40)

beneath a shoulder (52) on the respective housing (14) to
! resist 1lifting of the surface mounting portion (48) off the

respective printed circuit board (12) during unmating of
25 the connectors (10).

12. The hermaphroditic electrical connector of

claim 11 wherein said base portion (40) is -elongated
generally parallel to the respective printed circuit board
(12), with the mating portion (26) and said lip (50) being
30 located generally at one end of the base portion. |

I ——————
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-3- laterally adjacent the terninal holding'neans The mating portion of
the mal e termnal T nctudes—a pos%—adapted to be received between the

contact arns of thesHkq MR Red £ an The post and the te rm

means of the nale ﬂ”,”,m [m both project fromthe
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13. The hermaphroditic electrical connector of
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claim 12 wherein said 1lip (50) projects generally parallel
to the base portion (40) and the printed circuit board
(12). _

14. The hermaphroditic electrical connector of
claim 13 wherein said at least one terminal comprises the

fon

male terminal (20) and the mating portion thereof comprises
a post (26) projecting generally perpendicular to the
elongated base portion (40).

10 15. An electrical connector (10) for mounting on
the surface of a printed circuit board (12), the connector
including a housing (14) and a plurality of male (20) and
female (18) terminals held in the housing, each terminal
having a surface mounting portion (48, 38) for electrically

15 engaging the respective printed circuit board, a mating.
portion (26, 22) adapted to mate with the mating portion of
a complementary electrical device, and means (42, 30) for
holding the terminal in the housing, “

the improvement comprising:

20 said surface mounting portion of the terminal
being at least part of a base portion (40) of the terminal,
and including
- a lip (50) projecting from the base portion (40)
beneath a shoulder (52) on the respective housing (14) to

25 resist 1lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connector (10).

~ 16. The electrical connector of claim 15 wherein
said base portion (40) is elongated generally parallel to
30 the respective printed circuit board (12), with the mating
portion (26) and said lip (50) being located generally at
one end of the base portion.

- 13
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post laterally adjacent the term nal hol ding neans. As disclosed in the
preferred enbodi nent, the surface nounting portion of th |l e term na
conpri ses an el ongated general |y planar base havi ng oppos&#Ssg
edges. One edge is adapted for electrically engaging t
printed circuit board. The contact arns and the
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17. The electrical connector of claim 16 wherein
said lip (50) projects generally parallel to the base
portion (40) and the printed circuit board (12).

( Sheet Has Been Replaced
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term nal hol ding neans both project fromthe opposite edge. The contact
atms and the termnal holding means are generally planar and coplanar wth
the base. The term nal 15 hol di ng nmeans i s provi de T erally
parallel to the contact arms. Simlarly, the surface ﬁffolrms BEER
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18. The electrical connector of claim 17 wherein
said terminal comprises the male terminal (20) and the
mating portion thereof comprises a post (26) projecting
generally perpendicular to the elongated base portion (40).

Sheet Has Been Replaced

R

AT A

i5



mal e term nal conprises an elongated generally planar base having opposed
stanped edges. One edge is adapted for 20 electrically engaging the
respective printed circuit board, and the post and term nal hol di ng neans

both project fromthe opposite edge of the base. The p a al
hol di ng neans are generally planar and coplanar with th ?’IIHS g}iES_T:cﬁé\seéEéN
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ABSTRACT
BOARD TO BOARD ELECTRICAL CONNECTORS

A low profile hgrmaphroditic electrical connector
(10) is provided for mounting on the surface of a first
5 printed circuit board (12) and is adapted to mate with an,
identical second connector (10) mounted on the surface of
a second printed circuit board (12) to elec:l:rically and
inechanically couple the boards together. Each connector
includes a housing (14) mounting a’ pluraiity of' stamped
lo0 female (18) and male (20) terminals. Each terminal
includes a. surface mounting portion (38, 48) for
electrically engaging the respective prihted circuit board,
a mating portion (22, 26) adapted to mate with the mating
porti’\on of the terminal of the opposite gender of the other
15 hermaphroditic connector, and a- portioh (30, 42) for
holding the terminal in the housing. The mating portion of
the female terminal (18) includes tiWwo opposed, spaced apart
contact arms (22). The arms and the terminal holding
portion (30) both project from the mounting poi‘tion (38).
20 The matihg portion of the male terminal (20) includes a
contact post (26) adapted to be received between the
contact arms -of the female terminal (18). The post and the
terminal holding portion both project from the mounting
portion (48). The male terminal (20) includes a lip (50)
25 projecting beneath a shoulder (52) on the housing (14) to
resist lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during ummating of

the connectors (10). |

heet Has Been Replaced

i

16



base. The term nal hol ding nmeans is provided by a second 25 post
general |y par allel to the male term nal post. Another feature of the
invention is"to provide a |ip projecti ngq,wnthe base portion of the nale

term nal beneath a shoulder on the resp housi ng. s T '
ehgageabl e with the shoulder to resist lifting of the g;f;&?;:ns BEEN
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30 surface nmounting portion off the respective printed circuit board
doring unmati ng of the connectors. OQther objects, features and advant ages
of the invention will bhe apparent fromthe foll owi ng detail ed
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SPECIFICATION‘S’PS;S(‘]

BOARD TO BOARD ELECTRICAY, CONNECTORS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to electrical
connectors for coupling first and second printed circuit

l»n

boards together.

Background of the Invention
A variety of electrical connectors have been used

to make electrical connections between the circuits on
‘different printed circuit boards. Typically, board to
10. board connectors have both male and female portions or
terminals to form an electrical connection between the two
circuit boards. Male connector posts or pins typically are
coupled to a first circuit board, and the male connector
- posts mate with female connector receptacles coupled to the

-15 second circuit board.

Board to board connector systems as described
above often require two types of connectors to be
maintained in inventory in order to afford coupling two
printed circuit boards together. However, hermaphroditic

20 connectors have been designed where two identical
connectors can be mated to one another in a given
orientation. Therefore, only one type of connector needs
to be maintained in inventory.

Problems have been encountered with these tﬂ(pes

25 of electrical connector systems, because there is an
increasing demand for high density connectors which also
allow printed circuit boards to be placed closer together.
A high density connector often reguires the use of a’
stamped terminal to reduce the spacing between the

This Sheet Has Been Replaced

[T




5(’ and the advantages thereof, may be be
the~foll owing description taken in conjunctl
draw ngs? in which |ike reference nunerals
figures and in which: 10 FI GJRE—t—sa verticp
t hrough a pair of : -2~ :
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- terminals of a given connector. To allow printed circuit

boards to be placed clos_er together in parallel planes, a
very low profile board to board connector is required.

These demands often result in relatively complicated

connector designs.
The present invention is directed to prov1ding a
simple, efficient and inexpensive high density, low profi].e'

‘hermaphroditic board to board electrical connector which

satisfies the needs of the connector industry as is not
available in the prior art.

Summary of the Invention .
An object, therefore, of the invention is to

provide a new and improved electrical connector of the
character described above.

_ Another object of the invention is to provide a
low profile hermaphroditic electrical connector mounted on
the surface of a first printed circuit board and adapted to
mate with an identical second connector mounted on the
surface of a second printed circuit board to electrically
and mechanically couple the first and second circuit
boards.

In the exemplary embodiment of the invention, the
connector includes a housing mounting a plurality of
stamped female and male terminals. Each terminal has a
surface 'mountiné’ portion for electrically engaging the
respective printed circuit board, a mating portion adapted
to mate with the mating portiori of the terminal of the
opposite gender of the other hermaphroditic cbnnector,: and
means for holding the terminals in the housing. The
invention contemplates that the mating portion of the
female terminal include two opposed, spaced apart contact
arms. The contact arms and the terminal holding means both
project from the mounting portion, with the contact arms

This Sheet Has Been Replaced




hermaphroditic el ectrical connectors enbod

i nvention, the connectors being surface
printed Gircuit boards; FIGURE 2 is a v
connectors of Figure 1, with the connecioss
circuit boards reaned;
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laterally adjacent the terminal holding meansTTRhé mating
portion of the male terminal includes a post adapted to be
received between the contact arms of the female terminal.
The post and the terminal holding means of the male
5 terminal both project from the mounting portion, with the
pbst laterally adjacent the terminal holding means. '

. As disclosed in the preferred embodiment, the
surface mounting portion of the female terminal comprises
an elongated generally planar base having opposed stamped

1o B edges. One edge is adapted for electrically engaging the
respective printed circuit board. The contact arms and the
terminal holding means both project from the opposite edge.
The contact arms and the terminal holding means are
genérally planar and coplanar with the base. The terminal

is holding means is provided by a post generally parallél to
the contact arms.

Similarly, the surface mbunting portion of the
male terminal comprises an elongated generally planar base
having opposed stamped edges. one edge is adapted for

20 electrically engaging the respective printed circuit board,
and the post and terminal holding means both project from
the opposite edge of the base. The post and the terminal
holding means are generally planar and coplanar'with the
base. The terminal holding means is provided by a second

25 " post generally parallel to the male terminal post.

Another feature of the invention is to provide a
lip projecting from the base portion of the male terminal
beneath a shoulder on the respective housing. The lip is
engageable with the shoulder to resist lifting of ' the

30 surface mounting portion off the respective printed circuit
board during unmating of the connectors.

Other objects, features and advantages of the
invention will be apparent from the following detailed
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description taken in connection with the accompanylng
drawings.
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Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which: ' |

FIGURE 1 is a vertical section through a pair of
hermaphroditic electrical connectors embodying the concepts
of the invention, the connectors being surface mounted to
a pair of parallel printed circuit boards;

FIGURE 2 is a vertical section through the two
connectors of Figure 1, with the connectors disconnected

.and the printed circuit boards removed;

FIGURE 3 is an elevated perspective view of one
of the connectors;

FIGURE 4 is a top plan view of one of the
connectors;

FIGURE 5§ is a side elevational view of one of the
connectors; and

FIGURE 6 is an end elevational view of one of the
connectors.
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Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a
hermaphroditic electrical connector, generally designated
. 10. Two connectors 10 are identical in structure, and the
connectors are shown in Figure 1 fully mated and coupling
a pair of printed circuit boards 12'together in a parallel
orientation. Figure 2 shows the two hermaphroditic

jn

connectors unmated, and with the circuit boards removed to
10 facilitate the illustration. '
More particularly, each hermaphroditic connector
10 includes a one-piece -dielectric housing, generally
designéted 14, that may be unitarily molded of plastic
material. A plurality of mounting posts 16 project from
s the housing for insertion into appropriate mounting holes
in the respective circuit board. Each connector mounts a
stamped female terminal, generally designated 18, and a
stamped male terminal, generally designated 20. The female
terminal includes a pair of generally parallel contact arms
20 22 which define a receptacle 24 therebetween for receiving
a contact post 26 of male terminal 20.
Still referring to Figures 1 and 2, female
terminal 18 is a stamped metal component with contact arms
22 which form a mating portion and project from one end of
25 an elongated base 28. Terminal holding means in the form
of a mounting post 30 projects in the same direction away
from one gdge 36 of base 28 as contact arms 22. The
mounting post is interference fit within a mounting
aperture 32 in housing 14 to hold female terminal 18 within
30 the housing. An edge of the base opposite the one edge 36
is provided with a pair of surface mounting portions 38 for
electrically coupling to appropriate circuit traces on the
respective circuit board. The contact arms and the
mounting post are generally planar and coplanar with base
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Figure 2 shows the two hermaphroditic connectors unmate
cirguit boards removed to 10 facwltﬁw§

particul arly,

di el ectric housing, generally

It

nted circuit boards 12 fogether in a parallel

each hermaphroditi-c conn ctor

28. Lastly, a terminal foot 34 projects laterally
outwardly of the housing.

Male terminal 20 similarly 1nc1udes an elongated
base 40 with contact post 26 defining the mating portion of.
the terminal. A mounting post 42 projects from the base
generally parallel to contact post 26. The mounting post
is interference fit within ‘a2 mounting aperture 44 in
hou51ng 14.

' As with female terminal 18, male terminal 20 is
a stamped metal component defining an edge 46 from which
contact post 26 and mounting post 42 project. The opposite
edge of the base defines a pair of surface mounting
portions 48 for engaging appropriate circuit traces on the
respective printed circuit board 12. The contact post and
the mounting post are generally planar and coplanar with
base 40. The male terminal includes a terminal foot 49
projecting laterally of housing 14 at the end of baseé 40
opposite contact post 26.

One or both of the female and male terminals 18
and 20, respectively, are provided with means for resisting
lifting of the terminal off of its respective printed
circuit board during unmating of the connectors. 1In the
exemplary embodiment, male terminal 20 is provided with a
lip 50 which projects laterally away from the contact end
of base 40 beneath a shoulder 52 of housing 14. Therefore,
upon unmating of the connectors, lip 50 can engage shoulder
52 to resist 1lifting of the surface mounting portions of
the terminal off the respective printed circuit board.

Figure 3 shows an elevated perspective view of
one of the hermaphroditic electrical connectors 10
according to the invention, and Figures 4-6 show top plan,
side elevational and end elevational views, respectively,
of the connector. It can be seen that a row of female
terminals 18 extend lengthwise of housing 14 generally
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parallel to a row of male terminals 20. Figure 3 clearly
shows how contact posts 26 of the male terminals project
from the housing for insertion between contact arms 22 of

. female terminals 18 of an identically constructed,

hermaphroditic connector.

Figures 3 and 4 show how terminal feet 34 of
female terminals 18 and terminal feet 49 of male terminals
20 project laterally out of opposite sides of housing 14.
Figures 5 and 6 show that a pair of mounting posts 16
depend from the housing for insertion into appropriate
mounting holes in the printed circuit board. Lastly, a
pair of generally S-shaped "fitting nails", generally.
designated 56, are mounted at opposite ends of housing 14.
As is known in the art, each fitting nail includes a foot
portion 58 for surface mounting to a solder pad on the
respective circuit board to facilitate securing the
connector to the board.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restfictive, and
the invention is not to be limited to the details given
herein. '
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1. A low profile hermaphroditic electrical
connector (10) mounted on the surface of a first printed
circuit board (12) and adapted to mate with an identical
second connector (10) mounted on the surface of a second
printed circuit board ( 12) to electrically and mechanically
couple the first printed circuit board to the second

printed circuit board, each connector including:

a housing (14),

a plurality of stamped female (18) and male (20)
terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging
the respective printed circuit board, a mating portion (22,
26) adapted to mate with the mating portion of the terminal
of the opposite gender of the other hermaphroditic
connector, and means (30, 42) for holding said terminal in
said housing, '

the improvement comprising:

the mating portion of said female terminal (18)
including two opposed, spaced apart contact arms (22), said
contact arms and said. terminal holding means (30) both
projecting from the mounting portion (38) with the contact
arms (22) 1laterally adjacent the terminal holding means
(30); and '

the matihg portion of said male terminal (20)
including a contact post (26) adapted to be received
between the contact arms (22) of the female termlnal (18) ’
said post and said terminal holding means (42) both
projecting from the mounting portion (48) with the post
(26) laterally adjacent the terminal holding means (42).

| N A
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2. The low profile hermaphroditic electrical
connector of claim 1 wherein the surface mounting portion
of said female terminal (18) comprises an elongated
generally planar base (28) having opposed stamped edges

5 (36, 38), one edge (38) providing the surface mounting
portion for electrically engaging the respective printed
circuit boérd and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36) .

{ ' :
' 10 3. The low profile hermaphroditic electrical

connector of claim 2 wherein said contact arms (22) and
said terminal holding means (30) are generally planar and
coplanar with the base (28).

4. The low profile hermaphroditic electrical

is connector of claim 3 wherein said terminal holding means

comprises a mounting post (30) generally parallel to said
contact arms (22). |

5. The low profile hermaphroditic electrical

connector of claim 1 wherein the surface mounting portion

' 20 of said male terminal (20) comprises an elongated generally
planar base (40) having opposed stamped edges (46, 48) ,

one edge (48) providing the surface mounting portion for
electrically engaging the respective printed circuit board,

and said contact post (26) and said terminal holding means

25 (42) both projecting from the opposite edge (46).

6. The low profile hermaphroditic electrical
connector of claim 5 wherein said contact post (26) and
said terminal holding means (42) are generally planar and

coplanar with the base (40).
[T
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7. The low profile hermaphroditic electrical
connector  of claim 6 wherein said terminal holding means
comprises a mounting post (42) generally parallel to said
contact post (26).
s 8. The low profile hermaphroditic electrical

connector of claim 5 wherein the surface mounting portion
of said female terminal (18) comprises an elongated-
generally planar base (28) having opposed stamped edges
(36, 38), one edge (38) providing the surface mounting

10 portion for electrically engaging the respective printed
circuit board, and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36).

_ 9. The low profile hermaphroditic electrical

a5 connector of claim 8 wherein said contact arms (22) and

said terminal holding means (30) are generally planar and
coplanar with the base (28).

10. The low profile hermaphroditic electrical

connector of claim 9 wherein said terminal holding means

20 comprises a mounting post (30) generally parallel to said
contact arms (22).

* [ L M S *
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11. An electrical connector (10) mounted on the
surface of a first printed circuit board (12) and adapted
to mate with an identical second connector (10) mounted on
the surface of a second printed circuit board (12) to.
electrically and mechanically couple the first printed
circuit board to the second printed circuit board, each
connector including: :

a housing (14),

a plurality of female (18) ' and male (20)
terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging
the respective printed circuit board (12), a mating portion
(22, 26) adapted to mate with the mating portion of the
terminal of the opposite gender of the other hermaphroditic
connector, and means (30, 42) for holding said terminal in
said housing,

the improvement comprising: _

said surface mounting portion (38, 48) of at
least one of the terminals (18, 20) being at least part of
a base portion (28, 40) of the terminal, and including

a lip (50) projecting from the base portion (40)
beneath a shoulder (52) on the respective housing (14) to
resist 1ifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connectors (10).

12. The hermaphroditic electrical connector of
claim 11 wherein said base portion (40) is elongated
generally parallel to the respective printed circuit-}:;oard
(12), with the mating portion (26) and said lip (50) being
located generally at one end of the base portion.

* C L M S *
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13. The hermaphroditic electrical connéctor of
claim 12 wherein said lip (50) projects generally parallel
to the base portion (40) and the printed circuit board
(12) .

14. .The hermaphroditic electrical connector of
claim 13 wherein said at least one terminal comprises the
male terminal (20) and the mating port:l.on thereof comprises
a post (26) projecting generally perpendicular to the.
elongated base portion (40).

1S. An electrical connector (10) for mounting on
the surface of a printed circuit board (12), the connector
including a housing (14) and a plurality of male (20) and
female (18) terminals held in the housing, each terminal
having a surface mounting portion (48, 38) for electrically
engaging the respective printed circuit board, a mating
portion (26, 22) adapted to mate with the mating portion of
a complementary electrical device, and means (42, 30) for
holding the terminal in the housing,

the improvement comprising:

said surface mounting portion of the terminal
being at least part of a base portion (40) of the terminal,
and including _ |

a lip (50) projecting from the base portion (40)
beneath a shoulder (52) on the respective housing (14) to
resist 1lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connector (10).

16. The electrical connector of claim 15 wherein
said base portion (40) is elongated generally parallel to
the respective printed circuit board (12), with the mating
portion (26) and said lip (50) being located generally at

e end of the Base portien NEN AR
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17. The electrical connector of claim 16 wherein
said lip (50) projects generally parallel to the base
portion (40) and the printed circuit board (12).

Y RN A
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18. The electrical connector of claifi 17 wherein
said terminal comprises the male terminal (20) and the
mating portion thereof comprises a post (26) projecting
generally perpendicular to the elongated base portion (40).
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BSTRACT _ —
BOARD TO BOARD ELECTRICAL CONNECTORS

A low profile hermaphroditic electrical connector
(10) is provided for mounting on the surface of a first
printed circuit board (12) and is adapted to mate with an
jdentical second connector (10) mounted on the surface of
a second printed circuit board (12) to electrically and
mechanically couple the boards together. Each connector
includes a housing (14) mounting a plurality of stamped
female (18) and male (20) terminals. Each terminal
includes a surface mounting 'portion (38, 48) for
electrically engaging the respective printed circuit board,
a mating portion (22, 26) adapted to mate with the mating
portion of the terminal of the opposite gender of the other
hermaphroditic connector, and a portion (30, 42) for
holding the terminal in the housing. The mating portion of
the female terminal (18) includes two opposed, spaced apart
contact arms (22). The arms and the terminal holding
portion (30) both project from the mounting portion (38).
The mating portion of the male terminal (20) includes a
contact post (26) adapted to be received between the
contact arms of the female terminal (18). The post and the
terminal holding portion both project from the mounting
portion (48). The male terminal (20) includes a lip (50)
projecting beneath a shoulder (52) on the housing (14) to
resist lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connectors (10).

Fig. 1.
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SPECIFICATION

BOARD TO BOARD ELECTRICAL CONNECTORS

Field of the Invention
This invention generally relates to the art of
electrical connectors and, particularly, to electrical

connectors for coupling first and second printed circuit
boards together.

Background of the Invention
A variety of electrical connectors have been used

to make electrical connections between the circuits on
different printed circuit boards. Typically, board to
board connectors have both male and female portidns or
terminals to form an electrical connection between the two
circuit boards. Male connector posts or pins typically are
coupled to a first circuit board, and the male connector
posts mate with female connector receptacles coupled to the
second circuit board.

Board to board connector systems as described
above often require two types of connectors to be

-maintained in inventory in order to afford coupling two

printed circuit boards together. However, hermaphroditic
connectors have been designed where two identical
connectors can be mated to one another in a given
orientation. Therefore, only one type of connector needs
to be maintained in inventory.

Problems have been encountered with these types
of electrical connector systems, because there is an
increasing demand for high density connectors which also

- allow printed circuit boards to be placed closer together.

A high density connector often requires the use of a

_stamped terminal to reduce the 'spacing between the
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terminals of a given connector. To allow printed circuit
boards to be placed closer together in parallél planes, a
very low profile board to board connector is required.
These demands often result in relatively complicated
connector designs. ' _ _

The present invention is directed to providing a
simple, efficient and inexpensive high density, low profile
hermaphroditic board to board electrical connector which
satisfies the needs of the connector industry as is not

available in the prior art.

Summary of the Invention
An object, therefore, of the invention is to

provide 'a new and improved electrical connector of the-
character described above.

Another object of the invention is to provide a
low profile hermaphroditic electrical connector mounted on
the surface of a first printed circuit board and adapted to
mate with an identical second connector mounted on the
surface of a second printed circuit board to electrically
and mechanically couple the first and second circuit
boards. | _

In the exemplary embodiment of the invention, the
connector includes a housing mounting a plurality of
stamped female and male terminals. Each terminal has a
surface mounting portion for electrically engaging the
respective printed circuit boapd, a mating portion adapted
to mate with the mating portion of the terminal of the
opposite gender of the other hermaphroditic connector,.and
means for holding the terminals in the housing. The
invention contemplates that the mating portion of the
female terminal include two opposed, spaced apart contact
arms. The contact arms and the terminal holding means both
project from the mounting portion, with the contact arms
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laterally adjacent the terminal holding means. The mating
portion of the male terminal includes a post adapted to be
received between the contact arms of the female terminal.
The post and the terminal holding means of the male
terminal both project from the mounting portion, with the
post laterally adiacent the terminal holding means.

o

As disclosed in the preferred embodiment, the
surface mounting portion of the female terminal comprises
an elongated generally planar base having opposed stamped

io0 . edges. One edge is adapted for electrically engaging the
respective printed circuit board. The contact arms and the
terminal holding means both project from the opposite edge.
The contact arms and the terminal holding means are
generally planar and coplanar with the base. The terminal

s holding means is provided by a post generally parallel to .
the contact arms. |

Similarly, the surface mounting portion of the
male terminal comprises an elongated generally planar base
having opposed stamped edges. One edge is adapted for

20 electrically engaging the respective printed circuit board,
and the post and terminal hblding means both project from
the opposite edge of the base. The post and the terminal
holding means are generally planar and coplanar with the
base. The terminal holding means is provided by a second

25 post generally parallel to the male terminal post.

| '~ Another feature of the invention is to provide a
lip projecting from the base portion of the male terminal
beneath a shoulder on the respective housing. The lip is
engageable with the shoulder to resist 1lifting of the

30 surface mounting portion off the respective printed circuit
board during unmating of the connectors.

_ Other objects, features and advantages of the
invention will be apparent from the following detailed
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Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which: .

FIGURE 1 is a vertical section through a pair of
hermaphroditic electrical connectors embodying the concepts
of the invention, the connectors being surface mounted to
a pair of parallel printed circuit boards;

FIGURE 2 is a vertical section through the two
connectors of Figure 1, with the connectors disconnected

.and the printed circuit boards removed;

FIGURE 3 is an elevated perspective view of one

of the connectors;
' FIGURE 4 is a top plan view of one of the

connectors;

FIGURE 5 is a side elevational view of one of the
connectors; and

FIGURE 6 is an end elevational view of one of the
connectors.
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Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a
hermaphroditic electrical connector, generally designated
10. Two connectors 10 are identical in structure, and the
connectors are shown in Figure 1 fully mated and coupling
a pair of printed circuit boards 12 together in a parallel
orientation. Figure 2 shows the two hermaphroditic
connectors unmated, and with the circuit boards removed to
facilitate the illustration.

More particularly, each hermaphroditic connector
10 includes a one-piece dielectric housing, generally
designated 14, that may be unitarily molded of plastic
material. A plurality of mounting posts 16 project from
the housing for insertion into appropriate mounting holes
in the respective circuit board. Each connector mounts a
stamped female terminal, generally designated 18, and a
stamped male terminal, generally designated 20. The female
terminal includes a pair of generally parallel contact arms
22 which define a receptacle 24 therebetween for receiving
a contact post 26 of male terminal 20. _

still referring to Figures 1 and 2, female
terminal 18 is a stamped metal component with contact arms
22 which form a mating portion and project from one end of
an elongated base 28. Terminal holding means in the form
of a mounting post 30 projects in the same direction away
from one edge 36 of base 28 as contact arms 22. The
mounting post is interference fit within a mounting
aperture 32 in housing 14 to hold female terminal 18 within
the housing. An edge of the base opposite the one edge 36

is provided with a pair of surface mounting portions 38 for

electrically coupling to appropriate circuit traces on the
respective circuit board. The contact arms and the
mounting post are generally planar and coplanar with base
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28. Lastly, a terminal foot 34 projects laterally

outwardly of the housing.
Male terminal 20 similarly includes an elongated
base 40 with contact post 26 defining the mating portion of
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the terminal. A mounting post 42 projects from the base
generally parallel to contact post 26. The mounting post
is interference fit within a mountlng aperture 44 in
housing 14.
As with female terminal 18, male terminal 20 is
a0 a stamped metal component defining an edge 46 from which
contact post 26 and mounﬁing post 42 project. The opposite
edge of the base defines a pair of surface mounting
portions 48 for engaging appropriate circuit traces on the
respective printed circuit board 12. The contact post and
.15 the mounting post are generally planar and coplanar with
base 40. The male terminal includes a terminal foot 49
projecting laterally of housing 14 at the end of base 40
opposite contact post 26.
One or both of the female and male terminals 18
20 and 20, respectively, are provided with means for resisting
lifting of the terminal off of its respective printed
circuit béard during unmating of the connectors. In the
.exemplary embodiment, male terminal 20 is provided with a
lip 50 which projects léterally away from the contact end
25 of base 40 beneath a shoulder 52 of housing 14. Therefore,
upon unmating of the connectors, lip 50 can engage shoulder
52 to resist 1lifting of the surface mountiné portions of
the terminal off the respéctive printed circuit board.
Figure 3 shows an elevated perspective view of
30 one of +the hermaphroditic electrical connectors 10
according to the invention, and Figures 4-6 show top plan,
side elevational and end elevational views, respectively,
of the connector. It can be seen that a row of female
terminals 18 extend lengthwise of housing 14 generally

IIJ"




profile hermaphroditic electrical connector of claiml

als ¥
nounting portion of said female term nal conprises .an el ofgat ed nagAl
pl anar base having two opposed stanped edges, a first edqge ;ﬁﬁng ng the
surface nounting portion for electrically engaging the e TT

circuit board, and

I
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parallel to a row of male terminals 20. Figure 3 clearly
shows how contact posts 26 of the male terminals project
from the housing for insertion between contact arms 22 of
female terminals 18 of an identically constructed,
hermaphroditic connector. _

Figures 3 and 4 show how terminal feet 34 of
female terminals 18 and terminal feet 49 of male terminals
20 project laterally out of opposite sides of housing 14.
Figures 5 and 6 show that a pair of mounting posts 16
depend from the housing for insertion into appropriate
mounting holes in the printed circuit board. Lastly, a
pair of generally S-shaped "fitting nails", generally
designated 56, are mounted at opposite ends of housing 14.
As is known in the art, each fitting nail includes a foot
portion 58 for surface mohnting to a solder pad on the
respective circuit board to facilitate securing the
connector to the board.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

_examples and embodiments, therefore, are to be considered
"in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein.




sai d contact arms and said neans for holding said femal e terninal both
projecting froma secondary opposed edge Lhe |ow profile

hermaphroditic electrical connect N FaE L CEMENT SHEET

ey

CLATMS

1. A low profile hermaphroditic electrical
connector (10) mounted on the surface of a first printed
circuit board (12) and adapted to mate with an identical
second connector (10) mounted on the surface of a second

jin

printed circuit board (12) to electrically and mechanically
couple the first printed circuit board to the second
printed circuit board, each connector including:
a housing (14),
io a plurality of stamped female (18) and male (20)
terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging
the respective printed circuit board, a mating portion (22,
. 26) adapted to mate with the mating portion of the terminal
is of the opposite gender of the other hermaphroditic
connector, and means (30, 42) for holding said terminal in
said housing,
the improvement comprising:
the mating portion of said female terminal (18)
20 including two opposed, spaced apart contact arms (22), said
contact arms and said terminal holding means (30) both
projecting from the mounting portion (38) with the contact
arms (22) laterally adjacent the terminal holding means
(30); and
25 the mating portion of said male terminal (20)
including a contact post (26) adapted to be received
between the contact arms (22) of the female terminal (18),
said post and said terminal holding means (42) both
projecting from the mounting portion. (48) with -the post
30 (26) laterally adjacent the terminal holding means (42).

This Sheet Has Been Replaced




contact arnms and said means for holding said female ternminal are generally
pl anar and coplanar with the base. 4. The Iom/profile her maphrodi tic
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2. The low profile hermaphroditic electrical
connector of claim 1 wherein the surface mounting portion
of said female terminal (18) comprises an elongated
generally planar base (28) having opposed stamped edges
(36, 38), one edge (38). providing the surface mounting
portion for electrically engaging the respective printed
circuit boérd, and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36).

3. The low profile hermaphroditic electrical
connector of claim 2 wherein said contact arms (22) and
said terminal holding means (30) are generally planar and
coplanar with the base (28).

4. The low profile hermaphroditic electrical
connector of claim 3 wherein said terminal holding means
comprises a mounting post (30) generally parallel to said
contact arms (22).

5. The low profile hermaphroditic electrical
connector of claim 1 wherein the surface mounting portion
of said male terminal (20) comprises an elongated generally
planar base (40) having opposed stamped edges (46, 48) ,
one edge (48) providing the surface mounting portion for
electrically engaging the respective printed circuit board,
and said contact post (26) and said terminal holding means
(42) both projecting from the opposite edge (46).

6. The low profile hermaphroditic electrical
connector of claim 5 wherein said contact post (26) and

said terminal'holding means (42) are generally planar and

coplanar with the base (40).

is Sheet Has Been Replaced
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7. The low profile hermaphroditic electrical
connector of claim 6 wherein said terminal holding means
comprises a mounting post (42) generally parallel to said
contact post (26).

8. The low profile hermaphroditic electrical
connector of claim 5 wherein the surface mounting portion
of said female terminal (18) comprises an elongated
generally planar base (28) having opposed stamped edges

(36, 38), one edge (38) prov;dlng the surface mounting

portion for electrically engaging the respective prlnted
circuit board, and said contact arms (22) and said terminal
holding means (30) both projecting from the opposite edge
(36) . '

9. The low profile hermaphroditic electrical

connector of claim 8 wherein said contact arms (22) and
said terminal holding means (30) are generally planar and
coplanar with the base (28).

10. The low profile hermaphroditic electrical
connector of claim 9 wherein said terminal holding means

' comprises a mounting post (30) generally parallel to said

contact arms (22).

A
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11. An electrical connector (10) mounted on the
surface of a first printed circuit board (12) and adapted
to mate with an identical second connector (10) mounted on
the surface of a second printed circuit board (12) to
electrically and mechanically couple the first printed
circuit board to.the second printed circuit board, each
connector including: |

a housihg (14),

a plurality of female (18) and male (20)
terminals held in said housing, each terminal having a
surface mounting portion (38, 48) for electrically engaging
the respective printed circuit board (12), a mating portion
(22, 26) adapted to mate with the mating portion of the
terminal of the opposite gender of the other hermaphroditic
connector, and means (30, 42) for holding said terminal in
said housing,

the improvement comprising:

said surface mounting portion (38, 48) of at
least one of the terminals (18, 20) being at least part of
a base portion (28, 40) of the terminal, and including

a lip (50) projecting from the base portion (40)
beneath a shoulder (52) on the respective housing (14) to
resist lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connectors (10).

12. The hermaphroditic electrical connector of
claim 11 wherein said base portion (40) is elongated
generally parallel to the respective printed circuit Board
(12), with the mating portion (26) and said lip (50) being
located generally at one end of the base portion.

LY
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13. The hermaphroditic electrical connector of
claim 12 wherein said 1ip (50) projects generally parallel
to the base portion (40) and the printed circuit board
(12).

jn

_ 14. The hermaphroditic electrical connector of
claim 13 wherein said at least one terminal comprises the
male terminal (20) and the mating portion thereof comprises
a post (26) projectinq generally perpendicular to the
elongated base portion (40). '

o 15. An electrical connector (10) for mounting on
the surface of a printed circuit board (12), the connector
including a housing (14) and a plurality of male (20) and
female (18) terminals held in the housing, each terminal

- having a surface mounting portion (48, 38) for electrically

s engaging the respective printed circuit board, a mating
portion (26, 22) adapted to mate with the mating portion of
a complementary electrical device, and means (42, 30) for

“ holding the terminal in the housing,
the improvement comprisirig:

20 said surface mounting portion of the terminal
being at least part of a base portion (40) of the terminal,
and including

a lip (50) projecting from the base portion (40)
beneath a shoulder (52) on the respective housing (14) to

25 resist lifting of the surface mounting portion (48) off the
respective printed cirﬁuit board (12) during unmating of
the connector (10).

16. The electrical connector of claim 15 wherein

_ said base portion (40) is elongated generally parallel to
30 ‘the respective printed circuit board (12), with the mating
portion (26) and said lip (50) being located generally at

* c L M S *

one end of the base portion.




contact arnms and said means for holding said female terni ~are _gepnerally

pl anar and coplanar with the base. 10. The low profil ef IREPYABEKENTt SHEET
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17. The electrical connector of claim 16 wherein
said lip (50) projects generally parallel to the base
portion (40) and the pri_n'ted circuit board (12).

This Sheet Has Been Replaced
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means for holding said female term nal conprises a nounting post generally
parallel to said contact arms. 11. The low profile hernmapiiroditic

el ectrical connector of claim1l wherei Tontact
post beneath a shoul der on the respeqtTHs - [ ‘ iﬂ EMEMT SHEET
surface nmounting portion of said mal - trve prirnted
circuit board during unmating of the* 24 MAR 1997

18. The electrical connector of cliaid herein

said terminal comprises the male terminal (20) and the
mating portion thereof comprises a post (26) projecting
generally perpendicular to the elongated base portion (40).

This Sheet Has Been Replac
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12. ° The low profile hermaphroditic electrical connector of claimll
wherein said |lip extends froma sitde of the post |located furt pest—from.said ...
| ateral |y adjacent neans for holding said nmale term nal. REPLACEMENT SHEET
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ABSTRACT ' '
BOARD TO BOARD ELECTRICAIL, CONNECTORS

A low profile hermaphroditic electrical connector

(10) is provided for mounting on the surface of a first
printed circuit board (12) and is adapted to mate with an
identical second connector (10) mounted on the surface of
a second printed circuit board (12) to electrically and
mechanically couple the boards together. Each connector
includes a housing (14) mounting a plurality of stamped
lo female (18) and male (20) terminals. Each terminal
includes a surface mounting portion (38, 48) for

jn

electrically engaging the respective printed circuit board,
a mating portion (22, 26) adapted to mate with the mating
portion of the terminal of the opposite gender of the other

15 herm'aphroditic connector, and a portion (30, 42) for
holding the terminal in the housing. The mating portion of
the female terminal (18) includes two opposed, spaced apart
contact arms (22). The arms and the terminal holding
portion (30) both project from the mounting portion (38).

20 The mating portion of the male terminal (20) includes a
contact post (26) adapted to be received between the
contact arms of the female terminal (18). The post and the
terminal holding portion both project from the mounting
portion (48). The male terminal (20) includes a lip (50)

25 projecting beneath a shoulder (52) on the housing (14) to
resist 1lifting of the surface mounting portion (48) off the
respective printed circuit board (12) during unmating of
the connectors (10). '
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CLAIMS

1. A low profile hermaphroditic electrical connector mounted on a surface of a
first printed circuit board and adapted to mate with an identical second
hermaphroditic connector mounted on a surface of a second printed circuit board
to electrically and mechanically couple the first printed circuit board to the second
printed circuit board, each connector including:

a housing,

a plurality of stamped female and male terminals held in said housing, each
terminal having a surface mounting portion for electrically engaging the
respective printed circuit board, a mating portion adapted to mate with the
mating portion of the terminal of the opposite gender of the identical second
hermaphroditic connector, and méans for holding each of said terminals in
said housing,

the improvement comprising:

the mating portion of said female terminal including two opposed, spaced
apart contact arms, said contact arms and a means for holding said female
terminal both projecting from the surface mounting portion of said female
terminal with the contact arms laterally adjacent the means for holding the
female terminal; and

the mating portion of said male terminal including a contact post adapted to
be received between and make contact with the contact arms of the female
terminal, said post and means for holding said male terminal both projecting
from the surface mounting portion of said male terminal with the post
laterally adjacent the means for holding said male terminal.

2. The low profile hermaphroditic electrical connector of claim 1 wherein the
surface mounting portion of said female terminal comprises an elbngated generally
planar base having two opposed stamped edges, a first edge providing the surface
mounting portion for 'electrically engaging the respective printed circuit board, and
said contact arms and said means for holding said female terminal both projecting

|

from a secdndary opposed edge.
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- 3. The low profile hermaphroditic electrical connéctor of cla{ib 2 wherein said

contact arms and said means for holding said female terminal are generally planar
and coplanar with the base.

4, The low profile hermaphroditic electrical connector of claim 3 wherein said
means for holding said female terminal comprises a mounting post generally -
parallel to said contact arms.

5. The low profile hermaphroditic electrical connector of claim 1 wherein the
surface mounting portion of said male terminal comprises an elongated generally
planar base having two opposed stamped edges, a first edge providing the surface
mounting portion for electrically engaging the respective printed circuit board, and
said contact post and said means for holding said male terminal both projecting
from the opposite edge.

6. The low profile hermaphroditic electrical connector of claim 5 wherein said
contact post and said means for holding said male terminal are generally planar
and coplanar with the base.

7. The low profile hermaphroditic electrical connector of claim 6 wherein said
means for holding said male terminal comprises a mounting post generally parallel
to said contact post. |

8. The low profile hermaphroditic electrical connector of claim 5 wherein the
surface mounting portion of said female .terminal comprises an elongated generally
planar base having opposed stamped edges, one edge providing the surface
mounting portion for electrically engaging the respective printed circuit board, and
said contact arms and said means for holding said female terminal both projecting
from the opposite edge. ' '

9. The low profile hermaphroditic electrical connector of claim 8 wherein said
contact arms and said means for holding said female terminal are generally planar

T

and coplanar with the base.
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10.  The low profile hermaphroditic electrical connector of claim SWherein said
‘means for holding said female terminal comprises a mounting post generally
parallel to said contact arms.

11.  The low profile hermaphroditic electrical connector of claim 1 wherein a lip
projects from the contact post beneath a shoulder on the respective housing to
resist lifting of the surface mounting portion of said male terminal off the respective

printed circuit board during unmating of the connectors.

12.  The low profile hermaphroditic electrical connector of claim 11 wherein said
lip extends from a side of the post located furthest from said laterally adjacent

means for holding said male terminal.
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