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BOARD-TO-BOARD ELECTRICAL
CONNECTOR ASSEMBLY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

This invention generally relates to the art of electrical con-
nectors and, particularly, to an electrical connector assembly
for effecting a connection between two circuit boards.

BACKGROUND OF THE

INVENTION

A variety of electrical connectors have been used to make
clectrical connections between the circuits on different
printed circuit boards. These printed circuit boards must be
joined together with connectors 1n a manner to effectively
and reliable 1interconnect the circuits on one circuit board to
the circuits on another circuit board. This 1s done by a pair of
mating connectors which are surface mount connectors and
may include a male or plug connector mateable with a
female or receptacle connector to form a board-to-board
clectrical connector assembly.

As stated above, both connectors of the electrical connec-
tor assembly are surface mount connectors. Both connectors
typically have a low profile and have some form of mecha-
nism to lock the connectors together. Locking mechanisms
which have been used heretofore range from simple iric-
tional forces between the terminals of the mating connectors
to positive latching detents or recesses on the dielectric
housings of the connectors. Frictional forces between the
terminals have not been consistently adequate to hold the
connectors together and, in some instances, the frictional
forces have been so great that mating the connectors have
required very high forces. Latching detents between the ter-
minals can work well, but the latching devices must be
located very accurately at preselected distances which
requires manufacturing tolerances which are not practical to
maintain with such connectors. If these tolerances are not
maintained, too much “play” or movement exists between
the boards. Latching detents between the connector housings
have not worked well because movement of the plastic sur-
faces over one another creates abrasion which increases the
insertion and withdrawal forces and which permanently
wears the parts. The present invention 1s directed to solving
these problems by providing a system which holds the con-

nectors together and, 1n fact, does so with mimimal mating,
forces.

SUMMARY OF THE INVENTION

An object, therefore, of the invention 1s to provide a new
and improved board-to-board electrical connector assembly
for effecting a connection between two circuit boards.

In the exemplary embodiment of the mvention, the con-
nector assembly 1includes a first connector having a dielectric
housing for mounting on a first circuit connector. A plurality
of first terminals are mounted on the dielectric housing. Fach
terminal includes a tail portion for connection to an appro-
priate circuit trace on the first circuit connector, and a convex
contact portion defining a continuous arcuate contact sur-
face. A second connector has a dielectric housing for mount-
ing on a second circuit board. A plurality of second terminals
are mounted on the dielectric housing of the second connec-
tor and each second terminal includes a tail portion for con-
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nection to an appropriate circuit trace on the second circuit
board. Fach second terminal includes a contact projection
for sliding over the continuous arcuate contact surface of a
first terminal upon mating of the connectors.

With the above construction and iterengagement of the
terminals of the connector assembly, 1nitial engagement of
the contact projection of each second terminal with the con-
vex contact portion of a {irst terminal 1s at minimal engaging
forces which increase as the contact projection slides over
the convex contact portion and then decreases to allow the
connectors to mate and the circuit boards to come together
with minimal mating forces at a mated condition of the con-
nectors.

According to one aspect of the invention, the contact pro-
jection of each second terminal 1s at the distal end of a tlex-
ible contact arm which comprises one leg of a U-shaped
contact section of the second terminal. The dielectric hous-
ing of the first connector includes a plug portion mateable 1n
the U-shaped contact section of the second terminals. The
convex contact portions of the first terminals are at one side
of the plug portion for engagement with the contact projec-
tions of the second terminals of the second connector.

As disclosed herein, the U-shaped contact section of each
second terminal 1s connected to a mounting section for
mounting the second terminal in the dielectric housing of the
second connector. The tail portion of each second terminal
projects from the mounting section thereof. According to
another aspect of the invention, the first terminals are gener-
ally U-shaped, with each first terminal having one leg of the
U-shape defining the convex contact portion and the other
leg of the U-shape defining a mounting portion for mounting
the first terminal 1n the dielectric housing of the first connec-
tor. The tail portion of the first terminal 1s at a distal end of
the mounting portion thereof. The housing of the first con-
nector has an open space between the convex contact portion
and the mounting portion of each first terminal so that the
convex contact portion 1s free to tlex upon engagement with
the second terminal of the second connector.

Other objects, features and advantages of the mmvention
will be apparent from the following detailed description
taken 1n connection with the accompanying drawings.

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 1nvention, together with its objects and the advantages
thereol, may be best understood by reference to the follow-
ing description taken in conjunction with the accompanying
drawings, 1n which like reference numerals 1dentity like ele-
ments 1n the figures and 1n which:

FIG. 1 1s a vertically sectioned perspective view of the
first or plug connector of the connector assembly according
to the 1invention;

FIG. 2 1s a top plan view of the plug connector;
FIG. 3 1s a side elevational view of the plug connector;
FIG. 4 1s an end elevational view of the plug connector;

FIG. 5 1s a vertically sectioned perspective view of the
second or receptacle connector of the connector assembly
according to the invention;

FIG. 6 1s a top plan view of the receptacle connector;

FIG. 7 1s a side elevational view of the receptacle connec-
tor;

FIG. 8 1s an end elevational view of the receptacle connec-
tor; and

FIG. 9 1s a vertical section through the connector assem-
bly of the invention, with the plug and receptacle connectors
in mated condition.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawings 1n greater detail, the invention 1s
embodied 1n an electrical connector assembly, generally des-
ignated 10 1n FIG. 9, which includes a first or plug
connector, generally designated 12 and shown specifically 1in
FIGS. 1-4. The plug connector 1s mateable with a second or

receptacle connector, generally designated 14, which 1s
shown specifically in FIGS. 5-8.

Referring first to FIGS. 1-4, the first or plug connector 12
includes a dielectric housing, generally designated 16, which
may be molded of plastic material or the like. The housing 1s
clongated as best seen 1n FIG. 2 and 1ncludes a pair of oppo-
site ends 18 joined by a base wall 20 which defines an out-
side surface 20a for surface mounting the plug connector on

a first circuit board (not shown). A pair of elongated plug
portions 22 of housing 16 extend between opposite ends 18
along opposite sides of base wall 20. A plurality of first or
plug terminals, generally designated 24, are mounted in
housing 16 of plug connector 12. As best seen 1n FIG. 1 and
2, the terminals are mounted along an inside surface 26 of
cach plug portion 22 of the housing, thereby defining two
spaced rows of terminals facing inwardly of the connector.
Each plug terminal 24 includes a tail portion 24a which 1s
generally flush with surface 20a of base wall 20 for connec-
tion to an appropriate circuit trace on the first circuit board.
The remainder of each plug terminal 24 1s generally
U-shaped with one leg 24b of the U-shape defining a mount-
ing portion for mounting the terminal 1n plug portion 22 of
housing 16. Leg 24b has teeth on opposite edges thereof for
skiving into the plastic material of the housing. An opposite
leg 24c of the U-shape defines a convex contact portion of
cach terminal. The housing defines an open space 27
between mounting portion 24b and convex contact portion
24c so that the convex contact portion 1s free to flex upon
engagement with a terminal of the receptacle connector as
described hereinatter.

The convex contact portion 24¢ of each plug terminal 24
defines a continuous arcuate contact surface, generally des-
ignated 28 1n FIG. 1. Each continuous arcuate contact sur-
face 28 includes an 1nitial surface portion 28a as seen 1n FIG.
1, along with a maximum force surface portion 28b and a

final latched surface portion 28c, all for purposes described
hereinafter.

Referring to FIGS. 5-8, receptacle connector 14 includes
a dielectric housing, generally designated 30, which, like
plug connector 12, 1s elongated and includes opposite ends
32. The housing includes a center rib 34 and a pair of side
ribs 36 which extend between opposite ends 32 and define a
pair of elongated receptacles, generally designated 38,
which receive plug portions 22 and plug terminals 28 of plug
connector 12, as will be seen hereinafter.

A plurality of second or receptacle terminals, generally
designated 40, are mounted on each side rib 36 of housing 30
of receptacle connector 14. FEach receptacle terminal 40
includes a generally U-shaped contact section, generally
designated 42, and a mounting section, generally designated
44. The mounting section includes a tail portion 44a for
connection to an appropriate circuit trace on a second circuit
board (not shown). The bottom of tail portion 44a 1s gener-
ally flush with a bottom surface 36a of each side rib 36 and a
bottom surface 34a of center rib 34. Therefore, receptacle
connector 14 1s designed for surface mounting on the second
circuit board. Mounting section 44 on each receptacle termi-
nal 40 includes a toothed mounting leg 44b for insertion nto
a respective mounting hole 46 1n each side rib 36 of housing

30.
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The generally U-shaped contact section 42 of each recep-
tacle terminal 40 includes a first leg 42a spaced from a sec-
ond leg 42b to define an open space therebetween which 1s
comncident with one of the receptacles 38 which run the
length of the receptacle connector. Leg 42a of the U-shaped
contact section 42 forms a flexible contact arm which has an
inwardly directed contact projection 50 on the distal end of
the tlexible contact arm. FIG. 9 shows the first or plug con-
nector 12 fully mated with the second or receptacle connec-
tor 14. The plug connector 1s shown surface mounted to a
first circuit board 52, and receptacle connector 14 surface 1s
mounted to a second circuit board 54.

FIG. 9 shows the plug connector mated downwardly 1nto
the receptacle connector. However, 1t should be understood

that the board-to-board connector assembly 10 1s ommni-
directional 1n use and function, and this orientation of the

respective connectors 12 and 14 1s but for illustration pur-
poses. With that understanding, 1t can be seen that plug por-
tions 22 and convex contact portions 24¢ of plug connector
12 are inserted into receptacles 38 formed by the U-shaped
contact sections 42 of receptacle terminals 40. During
mating, flexible contact arms 42a of the receptacle terminals
are biased mnwardly in the direction of arrows “A”, as contact
projections 50 at the distal ends of flexible contact arms 42a
ride along continuous arcuate contact surfaces 28 of convex
contact portion 24¢ of plug terminals 24. During the mating
process, contact projections 30 {first engage mnitial surface
portions 28a of the continuous arcuate contact surfaces at
minimal engaging forces. As contact projections 50 ride over
surface portions 28b, maximum forces are encountered until
contact projections 50 reach the final latched surface por-
tions 28¢ whereat mimimal mating forces are encountered at
the fully mated condition of the connectors. The combined
forces of all of the contact projections 50 of all of the recep-
tacle terminals with the final latched surface portions 28c of
all of the plug terminals provide a good latching means
between the two connectors with little or no additional 1nser-
tion forces. The continuous arcuate contact surfaces 28 are
immune to any tolerance problems of the positive latching

mechanisms of the prior art.

It will be understood that the invention may be embodied
in other specific forms without departing from the spirit or
central characteristics thereol. The present examples and
embodiments, therefore, are to be considered in all respects
as 1llustrative and not restrictive, and the invention 1s not to
be limited to the details given herein.

What 1s claimed 1s:

1. A board-to board electrical connector assembly for
elfecting a connection between two circuit boards, compris-
ng:

a first connector having a dielectric housing for mounting,

on a first circuit board;

a plurality of first terminals mounted on the dielectric
housing and each terminal including a tail portion for
connection to an appropriate circuit trace on the first
circuit board and a convex contact portion defining a
continuous arcuate contact surface;

a second connector having a dielectric housing for mount-
ing on a second circuit board; a plurality of second
terminals mounted on the dielectric housing of the sec-
ond connector and each second terminal including a tail
portion for connection to an appropriate circuit trace on
the second circuit board and a contact projection for
continuously sliding over the continuous arcuate con-
tact surface of the convex contact portion of said first
terminals from the first mating of the connectors until
and including the final mated condition of the connec-
tors; and
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whereby 1nitial engagement of the contact projection of
cach second terminal with the convex contact portion of
a respective one of the first terminals 1s at minimal
engaging forces which increase as the contact projec-
tion slides over the convex contact portion and then
decreases to allow the connectors to mate and the cir-
cuit boards to come together with minimal mating
forces at the mated condition of the connectors.

2. The board-to-board electrical connector assembly of
claim 1 wherein said first terminals are generally U-shaped
with each first terminal having one leg of the U-shape defin-
ing said convex contact portion and the other leg of the
U-shape defining a mounting portion for mounting the first
terminal 1n the dielectric housing of the first connector.

3. The board-to-board electrical connector assembly of
claim 2 wherein the tail portion of said first terminal 1s at an
end of the mounting portion of the first terminal opposite
said convex contact portion.

4. The board-to-board electrical connector assembly of
claim 2 wherein the housing of said first connector has an
open space between the convex contact portion and the
mounting portion of a respective one of {irst terminals as that
the convex contact portion 1s free to tlex upon engagement
with the second terminal of the second connector.

5. The board-to-board electrical connector assembly of
claim 1 wherein the contact projection of each second termi-
nal 1s at the distal end of a flexible contact arm.

6. The board-to-board electrical connector assembly of
claim 5 wherein said flexible contact arm comprises one leg
of a U-shaped contact section of the second terminal.

7. The board-to-board electrical connector assembly of
claim 6 wherein said U-shaped contact section of each sec-
ond terminal 1s connected to a mounting section for mount-
ing the second terminal 1n the dielectric housing of the sec-
ond connector.

8. The board-to-board electrical connector assembly of
claiam 7 wherein the tail portion of each second terminal
projects from the mounting section thereof.

9. A board-to board electrical connector assembly for
eifecting a connection between two circuit boards, compris-
ng:

a plug connector having a dielectric housing for mounting
on a first circuit board; a plurality of plug terminals
mounted on the dielectric housing and each terminal
including a tail portion for connection to an appropriate
circuit trace on the first circuit board, each plug termi-
nal being generally U-shaped with one leg of the
U-shape defining a mounting portion for mounting the
plug terminal in the dielectric housing and the other leg
defining a convex contact portion having a continuous
arcuate contact surface;

a receptacle connector having a dielectric housing for
mounting on a second circuit board; a plurality of
receptacle terminals each including a tail portion for
connection to an appropriate circuit trace on the second
circuit board, each receptacle terminal having a
U-shaped contact section with one leg of the U-shape
forming a tlexible contact arm having a contact projec-
tion at the distal end thereof for continuously sliding
over the continuous arcuate contact surface of the con-
vex contact portion of a plug terminal from the first
mating of the connectors as the plug terminals are
inserted into the U-shaped contact sections of the
receptacle terminals until and including a final mating
condition; and

whereby 1nitial engagement of the contact projection of
cach receptacle 20 terminal with the convex contact
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portion of a respective one of the plug terminals 1s at
minimal engaging forces which increase as the contact
projection slides over the convex contact portion and
then decreases to allow the connectors to mate and the
circuit boards to come together with mimimal mating
forces at a mating condition of the connectors.

10. The board-to-board electrical connector assembly of
claim 9 wherein the tail portion of said plug terminal 1s at an
end of the mounting portion of the plug terminal opposite
said convex contact portion.

11. The board-to-board electrical connector assembly of
claim 9 wherein the housing of said plug connector has an
open space between the convex contact portion and the
mounting portion ol a respective one of plug terminals so
that the convex contact portion 1s free to flex upon engage-
ment with the receptacle terminal of the receptacle connec-
tor.

12. The board-to-board electrical connector assembly of
claim 9 wherein said U-shaped contact section of each
receptacle terminal 1s connected to a mounting section for
mounting the receptacle terminal in the dielectric housing of
the receptacle connector.

13. The board-to-board electrical connector assembly of
claim 12 wherein the tail portion of each receptacle terminal
projects from the mounting section thereof.

14. A board-to board electrical connector assembly for
clfecting a connection between two circuit boards, compris-
ng:

a first connector having a dielectric housing for mounting,

on a first circuit board;

a plurality of first terminals mounted on the dielectric
housing and each terminal including a tail portion for
connection to an appropriate circuit trace on the first
circuit board and a convex contact portion defining a
continuous arcuate contact surface; a second connector
having a dielectric housing for mounting on a second
circuit board; a plurality of second terminals mounted
on the dielectric housing of the second connector and
cach second terminal including a tail portion for con-
nection to an appropriate circuit trace on the second
circuit board and a contact projection, at a distal end of
a flexible contact arm which comprises one leg of a
U-shaped contact section, for sliding over the continu-
ous arcuate contact surface of the convex contact por-
tion of said first terminals upon mating of the connec-

tors;

the dielectric housing of said first connector includes a
plug portion mateable in the U-shaped contact section
of said second terminals, with the convex contact por-
tions of the first terminals being at one side of the plug
portion for engagement with the contact projections of
the second terminals of the second connector; and

whereby nitial engagement of the contact projection of
cach second terminal with the convex contact portion of
a respective one of the first terminals 1s at minimal
engaging forces which increase as the contact projec-
tion slides over the convex contact portion and then
decreases to allow the connectors to mate and the cir-
cuit boards to come together with minimal mating
forces at a mated condition of the connectors.

15. A low profile board mountable receptacle connector
that is mateable with a board mountable plug connector
having terminals formed with a convex contact portion
defining a continuous arcuate contact surface for effecting a
connection between two circuit boards in parallel velation to
each other, comprising:

a low profile dielectric housing including a mounting face
for mounting the plug connector on a first circuit board
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and a mating face formed with a receptacle area for
receiving a plug connector mountable on a second cir-
cuit board

a plurality of receptacle terminals each mountable on said
dielectric housing from the mating side thereof,

said receptacle terminals each including a tail portion for
connection to an appropriate circuit trace on the first
circuit board, and

a U-shaped contact section with one leg forming a flexible
contact arm having a free end extending upwardly
toward said mating side and being engageable with
continuous sliding movement over the continuous arcu-
ate contact surface of the convex contact portion of a
plug comnnector terminal from the first mating of the
plug connector with the receptacle connector until and
including the final mated connection of the plug con-
nector with the mating connector.

16. The low profile board mountable receptacle connector

of claim 15 in which said veceptacle terminals each have a
mounting portion extending into the veceptacle housing from
a mating side theveof.

17. The low profile board mountable receptacle connector

of claim 15 in which said receptacle terminals each have a
first mounting leg that defines said tail portion and which
extends outwardly from said receptacle housing mounting
face, said U-shaped contact section being connected to said
first mounting leg at an end thereof opposite said tail
portion, and a second mounting leg having a tevminal end
extending into said receptacle housing in opposite divected
relation to said flexible contact arm.

18. The low profile board mountable receptacle connector

of claim 17 in which said U-shaped contact section includes
a second leg that defines an open space between said one leg

that forms said flexible contact arm for permitting flexing of

said contact arm relative to said second leg.

19. The low profile board mountable receptacle connector
of claim 15 in which said one leg that forms said flexible
contact arm has an enlarged veceptacle terminal engaging
portion at a distal end thereof.

20. The low profile board mountable receptacle connector
of claim 15 in which said receptacle terminal tail portions
are configured for surface mounting with said first circuit
board.

21. The low profile board mountable veceptacle connector
of claim 15 in which said receptacle area of said housing is
defined by a pair of elongated veceptacle sections each hav-
ing a respective row of said rveceptacle tevminals configured
to rveceive respective plug portions of a plug connector.

22. A low profile board mountable receptacle connector
that is mateable with a board mountable plug connector
having terminals formed with a convex contact portion
defining a continuous arcuate contact surface for effecting a
connection between two circuit boards in parallel velation to
each other, comprising:

a low profile dielectric housing including a mounting face
for mounting the plug connector on a first circuit board
and a mating face formed with a veceptacle area for
receiving a plug connector mountable on a second cir-
cuit board,

a plurality of receptacle terminals each mountable on said
dielectric housing,

said receptacle terminals each including a tail portion for
connection to an appropriate circuit trace on the first
circuit board, a mounting section for securement to
said housing, and a U-shaped contact section including
first and second legs which define an open space into
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which a plug portion of a plug connector is insertable,
and one of said legs of said U-shaped section forming a
flexible contact arm having a free end extending
upwardly toward said mating side and being engage-
able with continuous sliding movement over the con-
tinuous arcuate contact surface of the convex contact
portion of a plug connector terminal from the first mat-
ing of the plug connector with the veceptacle connector
until and including the final mated connection of the
plug connector with the mating connector.

23. The low profile board mountable receptacle connector
of claim 22 in which said mounting section of each recep-
tacle terminal includes a mounting leg extending into the
receptacle housing from a mating side thereof.

24. The low profile board mountable receptacle connector
of claim 22 in which said mounting section of each recep-
tacle terminal includes a first mounting leg, said tail portion
of each receptacle terminal being connected at one end of
said first mounting leg, said first mounting leg extending
outwardly from said rveceptacle housing mounting face, said
U-shaped contact section being connected to said first
mounting leg at an end thereof opposite said tail portion,
and a second mounting leg having a terminal end extending
into said rveceptacle housing in opposite divected velation to
said flexible contact arm.

25. A low profile board mountable plug connector that is
mateable with a board mountable receptacle connector hav-
ing terminals with rvespective contact portions for effecting a
connection between two circuit boards in parallel velation to
each other, comprising:

a low profile dielectric housing including a mating face
for mating with a veceptacle connector and a mounting
Jace for mounting the plug connector on a first circuit

board,

a plurality of plug terminals mounted on said dielectric
housing each including a tail portion for connection to
a circuit trace on the first circuit board,

said plug tevminals each being genervally U-shaped with
one leg of the U-shape being divectly connected to said
tail portion and defining a mounting portion for mount-
ing the plug terminal in the dielectric housing and the
other leg defining a contact portion exposed for deflect-
able mating engagement with a receptacle terminal of a
receptacle connector as an incident to relative move-
ment of said plug and rveceptacle connectors in a divec-
tion perpendicular to the mating face of the plug
connector, said other leg of the each plug connector
terminal having a convex shape with a continuous arcu-
ate contact surface substantially the length of the other
leg which defines an initial arcuate contact surface por-
tion at a tevminal end section thereof, a maximum force
arcuate surface portion at an intermediate section
thereof, and a final latched arcuate surface portion at
an end section opposite said terminal end section, said
continuous arcuate contact surface being engageable
by a contact portion of a respective receptacle connec-
tor terminal for comtinuous sliding movement of the
receptacle connector terminal contact portion over the
continuous arcuate contact surface from the first mat-
ing of the plug connector with the veceptacle connector
until and including the final mated connection of the
plug connector with the mating receptacle connector,
whereby upon initial engagement of a veceptacle tevmi-
nal of a receptacle connector as an incident to mating
engagement of the plug and receptacle comnnectors,
minimal engaging forces arve incurved which progres-
sively increase as the veceptacle terminal slides over
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the arcuate terminal contact surface and which then
progressively decrease to permit minimal mating forces

at a mating condition of the connectors.

26. The low profile board mountable plug connector of
claim 25, in which said U-shaped plug terminals define an
open space between said mounting portion and the contact
portion for permitting free flexing of said contact portion
upon engagement of a receptacle tevminal of a veceptacle
conneclor.

27. The low profile board mountable plug connector of
claim 25 in which said continuous arcuate contact surface of
each plug U-shaped terminal is defined on an outer side of
the other leg of each terminal.

28. The low profile board mountable plug connector of
claim 25 in which said plug connector housing includes a
generally vectangular shaped base and at least one elon-

10

gated plug portion extending in upstanding rvelation to the
base, and said plug tevminals being mounted on said plug
portion.

29. The low profile board mountable plug connector of
claim 25 in which said plug connector housing includes a
generally rvectangular shaped base and two elongated plug
portions extending in upstanding velation to the base, and
said plug terminals being mounted on said elongated plug
portions.

30. The low profile board mountable plug connector of
claim 25 in which said plug terminals each have a tail por-
tion that is surface mountable on the first cirvcuit board.

G s x ex e
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