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Description

Background Of The Invention

[0001] The present invention relates generally to elec-
trical connectors and, more particularly, to an improved
surface mount, board-to-board connector having an in-
creased number of electrical terminals and a structure
which decreases the likelihood of encountering mis-
alignment of the connector terminals during installation
to a circuit board.
[0002] Board-to-board connectors for electrically con-
necting a pair of parallel circuit board or members are
well known in the art. These board-to-board connectors
typically utilize two opposing connector components
mounted to respective opposing surfaces of the circuit
boards and which project away from the circuit board
mounting surfaces. One of the connector components
is a male member and includes a plug member, while
the other of the two connector components is a female
member and includes a receptacle. The male plug mem-
ber fits into the female receptacle in order to connect the
two circuit boards together.
[0003] Board-to-board connectors further include a
series of electrical terminals disposed in the two inter-
engaging male and female connector members which
contact each other when the male member is fitted into
the female member. These terminals have solder tail
portions which extend out from the connector member
bottom portions and either extend through holes in a cir-
cuit board or engage a like number of electrical contact
pads, or traces, formed on the surfaces of the respective
circuit boards and are subsequently soldered thereto.
This latter mounting method is referred to in the art as
surface mounting.
[0004] Surface mount connectors present certain
problems which may compromise the reliability of the
connection between the connector terminal tails and the
circuit board contact pads. The contact terminals of sur-
face mount board-to-board connectors extend along the
length of the connectors and thus, the number of circuits
that a surface mount connector can accommodate is
limited by the length of the connector. A surface mount
connector that accommodates a small number of cir-
cuits, such as 20 circuits, is much shorter than a con-
nector that must accommodate a large number of cir-
cuits, such as 200 circuits or more.
[0005] In surface mounting of board-to-board electri-
cal connectors onto circuit boards, it is desirable to have
all of the connector terminal tails lie in a common plane
which is adjacent to the mounting surface of the circuit
boards so that the terminal tails will contact the circuit
board traces. However, it is often difficult to achieve this
objective because circuit boards may be formed accord-
ing to low tolerances that may lead to warping or other
distortion in circuit boards which may occur during the
manufacture of the circuit boards, during assembly of
components onto the circuit boards or during assembly

of secondary circuit boards to a mother board.
[0006] For example, heat generated by soldering
components, or terminals of a connector, to a circuit
board may create thermal stresses within the circuit
board which induce warpage or distortion into the circuit
board. Additionally, when secondary circuit boards are
mechanically mounted to a mother board, such as by
standoffs, they may be mounted either unevenly or the
securement screws overtightened such that internal
stresses may develop within the circuit boards which al-
so may induce warpage or distortion into the circuit
board.
[0007] This area of distortion typically manifests itself
as a depressed or raised area of the circuit board that
is no longer co-planar with the mounting surface of the
circuit board. This warpage or distortion may prevent
some of the connector terminals from lying adjacent to
and in contact with the circuit board contact pads. Rath-
er, some of the connector terminal tails may be spaced
apart from the opposing circuit board contact pads by a
gap equal to the displacement of the warped area from
the board mounting surface. With such a gap, the pos-
sibility exists that the terminals may not contact the sol-
der paste or at least not become reliably attached to the
circuit board during the soldering. If the solder tail is not
soldered to its corresponding contact pad, the entire
board will be defective. If a poor solder joint is formed,
such soldered joint will be weaker than the rest of the
soldered joints that occurs between the connector and
circuit board in the area that is not warped and may
eventually fail.
[0008] The problems described above may be avoid-
ed by utilizing surface mount connectors of relatively
short length so that the connector and its associated ter-
minal tails will lie flat on the circuit boards within the area
of warpage as opposed to extending across the area of
warpage. However, this solution limits the design of the
electronic component to the use of a single, short length
connector. In applications where the circuit boards have
a large number of circuits which must be connected be-
tween two parallel circuit boards, a longer length con-
nector must be used to accommodate this larger
number of circuits.
[0009] Where the surface mount connector has a
length which is greater than the warped area, a portion
of the connector and its associated terminal tails may
extend over the warped area and out of contact with the
contact pads thereof. As the length of surface mount
connectors increases, the likelihood of encountering a
warped area on a circuit board also increases. The like-
lihood of moving the terminals out of parallelism also oc-
curs. Thus it may be understood that as mentioned
above, when a surface mount connector encounters a
warped area, one or more terminal tails will be out of the
contact plane with the board and possibility that defec-
tive solder joints will occur increases.
[0010] An alternate attempt at achieving a greater
number of contacts between two parallel printed circuit
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boards has been to utilize two pairs of board to board
connectors rather than one pair of longer connectors. In
some applications, this has proven generally ineffective
as the pitch of the connectors has become smaller be-
cause the manufacturing tolerances resulting from
molding of the housings, stamping of the terminals, po-
sitioning of the terminals within the housing and place-
ment of the connectors on the printed circuit boards tend
to add or "stack" up. The smaller pitch of these connec-
tors increases the need to maintain exact alignment of
all of the connectors which is an expensive and some-
times impossible goal. In particular, when mounting two
plug connectors on a first circuit board and two recep-
tacle connectors on a second board, the connectors on
each board must be almost perfectly aligned. Misalign-
ment or rotation of one connector relative to the other of
only 1 degree may result in an offset of approximately
0.861 mm for the connector which will effectively pre-
vent mating of the connectors on the first and second
boards and possibly result in some of the connector ter-
minal tails not contacting their corresponding circuit
board contact tails.
[0011] WO92/15187 discloses a stiffening element for
strengthening the edge region of a bent printed circuit
board, and also incidentally engaging a pair of connec-
tors end-to-end. The stiffening element has a longitudi-
nal slot which receives the edge of the circuit board and
straightens out any warpage in the edge region of the
circuit board so that the connectors may be mounted to
the ends of the circuit board. The stiffening element is
a separate piece and merely holds the connectors in
alignment with the edge of the circuit board.
[0012] EP-A-661779, which is comprised in the state
of the art pursuant to Article 54 (3) and (4) EPC for des-
ignated states DE,GB and FR only, describes a connec-
tor assembly two connectors held in a parallel side-by-
side relationship within a skeleton that provides a base
for receiving a common holding member.
[0013] In accordance with the present invention there
is provided a surface mount, board-to-board connector
according to claim 1.
[0014] The surface mount board-to-board connector
of the present invention overcomes the above-men-
tioned disadvantages and offers an improvement over
prior art surface mount, board-to-board connectors by
reducing the overall length of surface mount board-to-
board connectors while accommodating a larger
number of circuits relative to the length of the connector
and reducing the likelihood of encountering a warped or
distorted mounting area.
[0015] These and other objects, features and advan-
tages of the present invention will be clearly understood
through a consideration of the following detailed de-
scription.

Brief Description Of The Drawings

[0016] In the course of the following detailed descrip-

tion reference will be made to the attached drawing
wherein like reference numerals identify like parts and
wherein:

FIG. 1 is an exploded perspective view of a connec-
tor assembly constructed in accordance with the
principles of the present invention;
FIG. 2 is a plan view of the female, or receptacle
component, of the connector assembly of FIG. 1;
FIG. 3 is a side elevational view of the mail connec-
tor component of FIG. 2;
FIG, 4 is a sectional view of the female connector
component of FIG. 2 taken along lines 4-4 thereof;
FIG. 5 is an end elevational view of the female con-
nector component of FIG. 2;
FIG. 6 is a plan view of the male, or plug connector
component, of the connector assembly of FIG. 1;
FIG. 7 is a side elevational view of the male con-
nector component of FIG. 6;
FIG. 8 is a sectional view of the male connector
component of FIG. 6 taken along lines 8-8 thereof;
FIG. 9 is an end elevational view of the male con-
nector component of FIG. 6;
FIG. 10 is a diagrammatic sectional view of a printed
circuit board showing the effect of warpage of the
circuit board on surface mounting of two different
length connectors;
FIG. 11 is an exploded perspective view of a second
embodiment of a surface mount board-to-board
connector assembly constructed in accordance
with the principles of the present invention;
FIG. 12 is an exploded perspective view of a third
embodiment of a surface mount board-to-board
connector assembly constructed in accordance
with the principles of the present invention; and,
FIG. 13 is a perspective view of the connector as-
sembly illustrated of FIG. 12 with the connector as-
sembly components interconnected;
FIG. 14 is a sectional view taken through the con-
nector assembly of FIG. 1 in an assembled state;
FIG. 15 is a diagram of two single surface mount
board to board connectors illustrating misalignment
which may occur between connector housings; and,
FIG. 16 is a diagram of a single surface mount con-
nector housing illustrating misalignment which may
occur between the connector housing terminal sol-
der tails and the circuit board contact pads.

Detailed Description Of The Preferred Embodiments

[0017] A surface mount, board-to-board connector
assembly constructed in accordance with the principles
of the present invention is generally designated at 10 in
FIG. 1 and, as illustrated, is shown to interconnect a first
circuit board 12 with an opposing, second generally par-
allel circuit board 14. The connector assembly 10 in-
cludes a plurality of electrical terminals, generally indi-
cated at 15, which extend out from two opposing con-
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nector component assemblies 16 and 18 and which pro-
vide a means for connecting the connector component
assemblies 16, 18 to a plurality of corresponding circuit
board contact pads, or traces 17, on respective oppos-
ing circuit boards 12, 14.
[0018] One connector component 16 is illustrated as
a female connector assembly while the other connector
component assembly 18 is illustrated as a male connec-
tor assembly. As explained in greater detail below, por-
tions of the male connector assembly 18 are received
within portions of the female connector assembly 16 in
order to effect a connection between the two connector
assemblies.
[0019] Prior to discussing the structure of the connec-
tor assembly 10 of the present invention, reference is
made to FIG. 10 which illustrates a conventional printed
circuit board C having a mounting surface S disposed
on one side thereof. The mounting surface S typically
defines a mounting plane P-P which ideally is coincident
with the mounting surface S of the circuit board C. How-
ever, in areas where the circuit board C has warped, or
become otherwise distorted, a gap δ occurs between the
surface W of the circuit board within the area of warpage
and the ideal mounting plane P-P. This gap δ is gener-
ally equal to the displacement distance between the bot-
tom surfaces of the solder tails T of the connector and
the actual plane of the circuit board which occurs within
the warped area, indicated at P'-P'.
[0020] Gap δ presents a problem that may affect the
integrity and reliability of the interconnection between
the solder tails T and the circuit board contact pads 17.
In the assembly of printed circuit boards, and especially
when surface mount connectors are involved, a solder
paste composed of a powdered solder and a flux is typ-
ically applied to the circuit board by way of an appropri-
ate masking process to apply the solder paste onto the
areas of the circuit board where connections are to be
made, thereby forming a solder paste layer of a prede-
termined thickness. The solder paste is permitted to par-
tially set-up and connectors and other components are
applied to the circuit board to form a circuit board as-
sembly. The surface mount connectors are positioned
on the circuit board so that their solder tails lie upon the
contact traces and the solder paste layer on the contact
traces. The circuit board assembly is then passed
through an infrared oven, or other appropriate heating
means, in order to melt the solder paste and form a con-
nection between the connector solder tails and the cir-
cuit board contact pads.
[0021] Acceptable board warpage is often .007 inch-
es per inch of board. The solder paste layer is typically
very thin, ranging from between approximately .006
inches and approximately .008 inches. A thin solder
paste is required because the pitch, or center to center
spacing Q, (FIG. 2) between adjacent terminals tails of
surface mount connectors may be very small, on the or-
der of between approximately 0.635mm to 0.8mm. A
thick solder paste layer may therefore increase the like-

lihood of the solder paste flowing between contact trac-
es and inadvertently bridging two contact traces when
subject to a heating process. Accordingly, if the gap δ is
large enough such that a solder tail does not contact the
solder paste, it is unlikely that a connection will be made
between that particular terminal solder tail and contact
pad pair (T, 17), rendering that particular circuit defec-
tive and the circuit board potentially useless. Similarly,
if the gap δ is such that the connector solder tail barely
touches the solder paste layer but does not touch the
contact trace, the connection formed between the par-
ticular solder tail-contact trace may be weak. Although
these problems may be cured by pressing the solder
tails T down into contact with the circuit board contact
pads 17, this remedy moves the solder tails out of co-
planarity with the remaining terminal solder tails, and
further may introduce unnecessary bending stresses in-
to the solder tails which may cause them to break.
[0022] As illustrated in FIG. 10, the likelihood of en-
countering a warped area is increased when a surface
mount connector H1 of relatively long length is used as
compared to a connector H2 of relatively short length.
Depending on the dimensions of the warped area, an
appropriately sized connector may be able to abut the
surface W of the circuit board within the warped area
without encountering any gap between the terminal tails
and the circuit board contact pads. However, consonant
with the objective of reducing the overall size of the elec-
tronic components, circuit boards must accommodate
more circuits, so it becomes desirable to interconnect
more circuits on the opposing boards together.
[0023] As set forth above, the use of a single relatively
long connector pair has significant disadvantages due
to the difficulty in maintaining contact between the sol-
der tails of the connectors and their respective circuit
boards. The present invention provides a board-to-
board connector assembly in which each connector
component 16, 18 accommodates an increased number
of electrical circuits without increasing the overall length
of the connector and provides a structure in which the
co-planarity of the solder tails is maintained and in which
the solder tails of the connector assembly are main-
tained in alignment with the contact pads 17 of the circuit
boards to which it is mounted.
[0024] Turning to FIGS. 2-5 and 14, it can be seen
that the female connector assembly 16 of the overall
connector 10 of the present invention includes a pair of
elongated female housing members 20 having oppos-
ing sidewalls 22, 24 and endwalls 26, 28 which cooper-
ate to define an interior opening, or receptacle. Each
receptacle preferably includes an interior pedestal 32
having generally the same height as the sidewalls 22,
24. (FIG. 5.) The pedestal 32, as illustrated, has a gen-
erally elongated rectangular, or box-like shape, and is
spaced apart from the housing sidewalls 22, 24 and end-
walls 26, 28 by a predetermined distance to define an
interior channel, or space 36, that surrounds the pedes-
tal 32 of each female housing member 20 and that re-
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ceive plug portions of counterpart male housing mem-
bers 60 as explained below.
[0025] Each female housing member 20 further con-
tains a plurality of electrically conductive terminals 38
disposed therewithin and extending outwardly there-
from. (FIG. 14.) The terminals 38 include contact por-
tions 40 which are disposed along the interior surfaces
33 of the pedestal 32 and tail portions 42 which extend
outwardly from the female housing member 20. The ter-
minal tail portions 42 penetrate through bases, or floors
44, of the female housing members 20 and extend out-
wardly adjacent the bottom surfaces 45 of the female
housing members 20 within a recess 46 formed along
the bottoms of the housings and extending between the
ends 48, 49 of the housings 20. (FIGS. 3 and 4.)
[0026] As illustrated in FIG. 2, the dual female housing
members 20 are interconnected at their opposite ends
48, 49 by spacer, or bridging members 50, which extend
for approximately the full width of the housings 20 be-
tween the outermost sidewalls 22 thereof. The spacer
members 50 are preferably identical in shape with each
other and include base portions 52 which abut base por-
tions 53 of their associated housings 20. (FIG. 3.) The
two base portions 52, 53 cooperate to define the recess-
es 46 at the housings 20 which enclose the terminal tail
portions 42. (FIG. 3.) The housing base portions 53 pref-
erably include mounting posts 54 which extend down-
wardly as shown in FIG. 4 and are received in appropri-
ately sized openings (not shown) formed in the circuit
board to accurately position the connectors on the circuit
board.
[0027] The spacer members 50 maintain the two fe-
male housings 20 in a spaced-apart generally parallel
relationship and, as illustrated in FIG. 5, the spacer
members 50 preferably have a height less than the ped-
estals 30 and sidewalls 22, 24 of the two housings 20
so that the pedestals and sidewalls may project above
the spacer members 50 in order to facilitate engage-
ment with their respective counterpart male housings.
The spacer members 50 and housings 20 may be
formed from a conventional dielectric material, such as
plastic and preferably a high-temperature material such
as liquid crystal polymer (LCP), and may be effectively
made by a conventional injection molding process,
wherein the housings 20 are molded in place around the
terminals 38. As illustrated in the embodiment of FIGS.
1-5, the spacers 50 are integrally formed with the hous-
ings 20 so that the resulting female connector assembly
16 constitutes a unitary structure.
[0028] In instances where the spacer members 50 are
integrally formed with the female housing members 20,
the endwalls 26, 28 of the receptacles 30 abut the spac-
er members 50 and may be offset as illustrated in FIG.
2 to provide a polarizing means, shown as notches 56
which receive like protrusions from counterpart male
housing members 60 in order to ensure a proper orien-
tation between the circuits of the two circuit boards 12
and 14.

[0029] The male connector assembly 18 is best illus-
trated in FIGS. 6-9 and 14 wherein it can be seen that
the male connector assembly includes two elongated
male housing members 60, having a pair of protruding
plugs, shown as elongated wall portions 62, 64 intercon-
nected to a pair of endwalls 67, 68 at opposing ends to
define an overall rectangular plug associated with each
male housing member. The endwalls 67, 68 provide re-
inforcement to the relatively thin plug walls 62, 64 inas-
much as the mated height between the surface mount
connector components 16,18 may range from between
approximately 4mm to 7mm and the height of the plug
walls 62, 64 will consequently range from less than ap-
proximately 4mm to less than 7mm. The endwalls 67,
68 further define a polarizing means, shown as exten-
sions, or studs 69, which are received within the polar-
izing notches 56 of the female housing members 20 in
order to ensure proper engagement between the two
connector assemblies 16, 18.
[0030] As shown best in FIG. 14, the protruding wall
portions 62, 64 of the male housing members define
plugs that are received with the female housing member
receptacle channels 34. In this regard, each such pro-
truding wall portion 62, 64 contains a plurality of spaced-
apart cavities 70 formed in the inner surfaces 72 of the
projecting walls 62, 64 which receive a like number of
electrically conductive terminals 74 therein. The male
connector housing terminals 74 include contact portions
75 primarily disposed within the cavities 70, and tail por-
tions 76 which project through the bottoms, or floors 78,
of the housings 60 to extends outwardly from the male
housing members 60. The male housing member termi-
nals 74 are arranged in a longitudinal spacing which
substantially matches that of the female housing mem-
ber terminals 38 so that pairs of opposing male and fe-
male housing member terminals 74, 38 will share com-
mon centerlines.
[0031] In order to facilitate insertion and ensure relia-
ble contact between pairs of opposing terminals, the
thickness of the protruding walls or plugs is slightly less
than the width of the female housing member channels
34 so that the plug terminal contact portions 75 will re-
liably engage the female housing member terminal con-
tact portions 40 within the receptacle channels 34. The
terminals of both the housing members are preferably
formed from a highly conductive material, such as a
phosphor bronze alloy and may be gold-plated. The ter-
minals are set in the connector housing members by
overmolding, that is positioning the terminals within a
mold cavity and injecting molten plastic around them. In
this regard, the housing members may include openings
71 in their appropriate sidewalls 62, 64 (FIG. 7) by which
the terminals 74 may be held in the mold cavity during
manufacture.
[0032] The male housing members 60 also include
spacer, or bridging members 80, located proximate to
the endwalls 67, 68 of the housings 60. The spacer
members 80 extend for approximately the width of the
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male connector assembly 18 (FIG. 6) and, as illustrated
in FIGS. 7 and 8, cooperate with the ends of the hous-
ings 60 to define an elongated recess 82 which extends
along the length of the male housing members 60.
These recesses accommodate the tail portions 76 of the
male housing member terminals 74.
[0033] In an important aspect of the present invention,
the spacer members 80 maintain the male housing
members 60 in a generally parallel relationship such that
the centerlines of the two male housing members 60 will
precisely match the centerlines of their two opposing fe-
male housing member counterparts 20. In instances
where the male housing members 60 and the female
housing members 20 do not share the same centerline
spacing, or parallelism, the male housing member plug
wall portions 62, 64 will be slightly offset from the female
housing member receptacle channels 34. This misalign-
ment is likely to cause damage to the plug wall portions
62, 64 themselves, such as by bending them outwardly
or by decreasing contact forces between terminals
which results in unreliable interconnections. The spacer
members 60, 80 substantially decrease the likelihood of
such misalignment from occurring between the male
and female connector housing assemblies 16 and 18
because they ensure that each of the male housing as-
semblies will be parallel and each of hte female housing
assemblies will be parallel. Accordingly, rather than re-
quiring the accurate placement of four connectors, only
two connectors must be positioned. This reduces the
likelihood of misalignment of the assemblies.
[0034] FIG. 15 illustrates one type of misalignment
which may occur using surface mount, board-to-board
connector housings, in which two, unconnected female
surface mount connector housings 20" are mounted to
a first circuit board. The connector housings 20" include
central pedestal portions 32" enclosed by sidewalls 22"
and 24" which define plug-receiving channels 34". If the
counterpart male connector housings 60" are also un-
connected, they may be misaligned on the opposing cir-
cuit board with respect to the female connector housings
20", and the plug portions 62", 64" thereof will be offset
with respect to the female channels 34". The intercon-
nection of the connector housings by the present inven-
tion reduces the possibility of this type of misalignment
from occurring.
[0035] The offset may be at an angle θ to a centerline
of one of the female connector housings 20" and will
result, as shown in phantom, in the plug portions 62",
64" either stressing the sidewalls 22" of the female con-
nector housings 20" by forcing them outwardly, or mis-
aligning or spacing apart opposing pairs of terminals of
the two housings.
[0036] Each male housing member 60 may further in-
clude an appropriate means for mounting the housing
members 60 to a circuit board, illustrated as first and
second posts 84, 86. (FIGS. 7-9.) Both posts 84, 86 are
received within openings formed in the circuit boards.
FIG. 16 illustrates an example of another type of mis-

alignment which may occur in surface mount connec-
tors. A connector housing 90 is illustrated as properly
positioned on a circuit board 91 within appropriate
mounting holes. Superimposed on the connector 90 in
phantom is the outline of the same connector, but
skewed 1 degree from its centerline which may result
from the mounting holes being oversized. This angular
displacement has been determined to result in an offset
of approximately 0.861 mm. This large offset increase
the possibility that the connector terminal solder tails 92
may either be misaligned with respect to their corre-
sponding opposing contact pads 84 of the circuit board
or may not effectively contact at least one of the contact
pads. As mentioned above, if contact between just one
solder tail and contact pad is not made, the circuit is in-
effective and so is the connector. The present invention
substantially avoids this problem by maintaining the sol-
der tails in alignment.
[0037] FIG. 14 is a cross-sectional view of two male
and female connector assemblies 16, 18 interengaged
in a manner to provide an electrical connection between
the first and second circuit boards 10 and 12. As can be
seen, the sidewalls 22, 24 and pedestals 32 of the fe-
male housing members 20 present channels, or plug
connector housing-receiving spaces 34 in which the
plug connector housing plug portions 62, 64 of the male
housing members 60 are received. The terminals 38,
and especially the contact portions 40, of the female
housing members 20 are received within recesses 35
formed on the interior surfaces 33 of the pedestals 32
so that they oppose and contact the contact portions 75
of the male housing member terminals 74 held within
the cavities 70 of the protruding wall plugs 62, 64.
[0038] FIG. 11 illustrates a second embodiment of a
surface mount, board-to-board connector 200 con-
structed in accordance with the principles of the present
invention in which a pair of elongated connector hous-
ings 202 are interconnected by separate spacer mem-
bers 204. The connector housings 202 illustrated re-
ceive appropriately configured plug portions of male
connector housing incorporating similar structure de-
scribed for the embodiment of FIGS. 1-9, except for the
presence of separately formed spacer members 204.
The housings 202 include a plurality of terminals 206
disposed on opposing interior surfaces 208 of the hous-
ings 202 in a predetermined spacing. The terminals 206
may be disposed within interior cavities 210 as shown,
or they may lie adjacent the interior surfaces 208. In any
event, the terminals 206 include tail portions 211 which
extend outwardly from underneath the housings 202 for
connecting to traces, or leads, formed on the surface
212 of a circuit board 213.
[0039] The housings 202 include projections 214 at
opposing ends 215, 217 which include mounting feet
218 which support the housings 202 on the circuit board
213. These projections 214 include engagement re-
cesses, or notches 220, formed therein and illustrated
as T-shaped notches which open outwardly. Separate
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spacer members 204 interconnect the two housings 202
at their ends. The spacer members 204 include elongat-
ed body portions 222 and a pair of engagement mem-
bers 224 complimentary in shape to the engagement
notches 220, and which extend out from the body por-
tions 222. The engagement members 224 are illustrated
as T-shaped projections, which are firmly received with-
in the engagement notches 220 in a general press-fit
arrangement.
[0040] In use, the two housings 202 may be placed
onto the circuit board 213 and one spacer 204 may be
applied to one end on the two housings by press-fitting
the engagement members 224 into their opposing en-
gagement notches 220 of the housings. A second spac-
er 204 is applied in the same manner to the other end
217 of the housings 202 to thereby align the centerlines
of the housings 202 together, as well as to align the cen-
terlines of corresponding pairs of terminals. Similarly,
the two housings may be interconnected before place-
ment onto the circuit board.
[0041] FIGS. 12 and 13 illustrate a third embodiment
of a surface mount, dual housing connector assembly
300 in accordance with the principles of the present in-
vention. As shown, two single connector housings 302,
each having a plurality of terminals 303 disposed therein
and associated tail portions 304 extending outwardly
therefrom. The connector housings 302 include en-
gagement members 308, which are T-shaped as shown,
disposed at opposing ends 310, 311 thereof which are
received within complimentary-shaped engagement
openings 312 of separate spacer members 314 to align
the two connector housings in a parallel fashion.
[0042] Although the present invention has been de-
scribed in terms of surface mount, board-to-board dual
connector housing assemblies in which one connector
half includes two female connector housings and the
other connector half includes two male connector hous-
ings, it will be understood that the present invention is
not to be limited to only those structures. The benefits
and advantages described hereinabove will be obtained
in surface mount connector assemblies having more
than two connector housings as well as in surface mount
connector assemblies in which one connector half may
include female and male connector housings and the
other connector half include counterpart male and fe-
male connector housings.
[0043] While the particular embodiments of the inven-
tion have been described above, it will be apparent to
those skilled in the art that changes and modifications
may be made therein without departing from the inven-
tion in its broader aspects, and, therefore, the aim of the
appended claims is to cover all such changes and mod-
ifications as fall within the scope of the invention.

Claims

Claims for the following Contracting States : GB,
DE, FR

1. A surface mount, board-to-board connector for
electrically connecting circuits of two opposing,
spaced-apart circuit boards, comprising a first con-
nector assembly (18) and a second connector as-
sembly (16) adapted for engagement with each oth-
er, the first connector assembly (18) including a
connector housing (60) having a plurality of electri-
cally conductive terminals (74), the second connec-
tor assembly (16) including a connector housing
(20) having a plurality of electrically conductive ter-
minals (38), the first and second connector housing
terminals (74, 38) being disposed along respective
engagement surfaces of said first and second con-
nector housings which face each other when said
first and second connector assemblies are engaged
with each other, wherein said first connector assem-
bly (18) includes two said connector housings (60)
and said second connector assembly (16) includes
two said connector housings (20),the first connector
housings (60) are interconnected to each other by
first spacer members (80) which are formed sepa-
rately from said first connector housings (60) and
include means for engaging said first connector
housings (60) so as to maintain said first connector
housings (60) in a side-by-side and parallel relation-
ship, and the second connector housings (20) are
interconnected to each other by second spacer
members (50) which are formed separately from
said second connector housings (20) and include
means for engaging said second connector hous-
ings (20) so as to maintain said second connector
housings (20) in a side-by-side and parallel relation-
ship, said first and second spacer members (80, 50)
further serving to respectively align said first and
second housing respective engagement surfaces
and maintain opposing pairs of said first and second
connector housing terminals (74, 38) in alignment,
thereby reducing the likelihood of misalignment of
said respective first and second connector housing
engagement surfaces and misconnection between
said opposing pairs of said first and second connec-
tor housing terminals (74,38).

2. The connector as defined in claim 1, wherein said
first spacer members (80) are joined together with
said first connector housings (60) and said second
spacer members (50) are joined together with said
second connector housings (20)

3. The connector as defined in either of claims 1 or 2,
wherein said first spacer members (80) are joined
to said first connector housings (60) by molding said
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first spacer members (80) to said first connector
housings (60) and said second spacer members
(50) are joined to said second connector housings
(20) by molding said second spacer members (50)
to said second connector housings (20).

4. The connector as defined in either of claims 1 or 2,
wherein said first spacer members (80) include first
spacer body portions for engaging said first connec-
tor housings (60), and said second spacer members
include second spacer body portions for engaging
said second connector housings (20).

5. The connector as defined n either of claims 1 or 2,
wherein said first spacer members (80) intercon-
nect said first connector housings (60) together at
opposing ends thereof, and said second spacer
members (50) interconnect said second connector
housings (20) together at opposing ends thereof.

6. The connector as defined in claim 1, wherein said
first and second terminals 74, 38) each respectively
include contact portions (75,40) which extend along
respective engagement surfaces of said first and
second connector housings and further each re-
spectively include tail portions (76,42) which extend
generally perpendicularly away from said first and
second connector housings (60,20).

7. The connector as defined in claim 1, wherein said
first connector housings (60) are male connector
housings and said second connector housings (20)
are female connectors housings.

8. The connector as defined in claim 1, wherein said
first connector housings (60) are plug connector
housings and said connector housings (20) are re-
ceptacle connector housings.

9. The connector as defined in claim 1, wherein said
first connector housings (60) include at least one
male connector housing and said second connector
housings (20) include at least one female connector
housing.

10. The connector as defined in claim 6, wherein said
first connector housings (60) include base recesses
(82) disposed along bottom surfaces thereof and
said second connector housings (20) include base
recesses (46), and said first and second connector
housing terminal tail portions (76,42) are respec-
tively received within the first and second connector
housing base recesses (82,46) and extend out-
wardly from said first and second connector hous-
ings through said respective first and second con-
nector housing base recesses.

11. The connector as defined in claim 2, further includ-

ing means for polarizing (56) said first and second
connector housings (60,20) to ensure said first con-
nector housings (60) engage said connector hous-
ings (20) in a predetermined orientation.

12. The connector as defined in claim 1, wherein said
means for engaging said first connector housings
(60) include notches (312) formed in said first spac-
er members (314) which receive opposing engage-
ment members (308) disposed on said first connec-
tor housings (302), and said means for engaging
said second connector housings (20) include notch-
es formed in said second spacer members which
receive opposing engagement members disposed
on said second connector housings.

13. The connector as defined in claim 12, wherein said
first spacer member notches (312) are T-shaped
and said first connector housing engagement mem-
bers (308) are also T-shaped, and said second
spacer member notches are T-shaped and said
second connector housing engagement members
are also T-shaped.

14. The connector as defined in claim 1, wherein said
first spacer members (204) include first spacer body
portions (222) and said first spacer member en-
gagement means include first spacer member en-
gagement members (224) extending from said first
spacer member body portions (222) which are re-
ceived within first recesses (220) formed as part of
said first connector housings (217) and said second
spacer member engagement means include sec-
ond spacer member engagement members extend-
ing from said second spacer member body portions
which are received within second recesses formed
as part of said second connector housings.

Claims for the following Contracting States : IT, NL,
IE

1. A surface mount, board-to-board connector for
electrically connecting circuits of two opposing,
spaced-apart circuit boards, comprising a first con-
nector assembly (18) and a second connector as-
sembly (16) adapted for engagement with each oth-
er, the first connector assembly (18) including a
connector housing (60) having a plurality of electri-
cally conductive terminals (74), the second connec-
tor assembly (16) including a connector housing
(20) having a plurality of electrically conductive ter-
minals (38), the first and second connector housing
terminals (74, 38) being disposed along respective
engagement surfaces of said first and second con-
nector housings which face each other when said
first and second connector assemblies are engaged
with each other, characterized in that said first
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connector assembly (18) includes two said connec-
tor housings (60) and said second connector as-
sembly (16) includes two said connector housings
(20), the first connector housings (60) are intercon-
nected to each other by first spacer members (80)
that maintain said first connector housings (60) in a
side-by-side and parallel relationship, and the sec-
ond connector housings (20) are interconnected to
each other by second spacer members (50) that
maintain said second connector housings (20) in a
side-by-side and parallel relationship, said first and
second spacer members (80, 50) further serving to
respectively align said first and second housing re-
spective engagement surfaces and maintain op-
posing pairs of said first and second connector
housing terminals (74, 38) in alignment, thereby re-
ducing the likelihood of misalignment of said re-
spective first and second connector housing en-
gagement surfaces and misconnection between
said opposing pairs of said first, and second con-
nector housing terminals (74, 38).

2. The connector as defined in claim 1, wherein said
first spacer members (80) are joined together with
said first connector housings (60) and said second
spacer members (50) are joined together with said
second connector housings (20).

3. The connector as defined in either of claims 1 or 2,
wherein said first spacer members (80) are joined
to said first connector housings (60) by molding said
first spacer members (80) to said first connector
housings (60) and said second spacer members
(50) are joined to said second connector housings
(20) by molding said second spacer members (50)
to said second connector housings (20).

4. The connector as defined in either of claims 1 or 2,
wherein said first spacer members (80) are sepa-
rate members from said first connector housings
(60) and include first spacer body portions for en-
gaging said first connector housings (60), and said
second spacer members are separate members
from said second connector housings (20) and in-
clude second spacer body portions for engaging
said second connector housings (20).

5. The connector as defined in either of claims 1 or 2,
wherein said first spacer members (80) intercon-
nect said first connector housings (60) together at
opposing ends thereof, and said second spacer
members (50) interconnect said second connector
housings (20) together at opposing ends thereof.

6. The connector as defined in claim 1, wherein said
first and second terminals (74, 38) each respective-
ly include contact portions (75, 40) which extend
along respective engagement surfaces of said first

and second connector housings and further each
respectively include tail portions (76, 42) which ex-
tend generally perpendicularly away from said first
and second connector housings (60, 20).

7. The connector as defined in claim 1, wherein said
first connector housings (60) are male connector
housings and said second connector housings (20)
are female connector housings.

8. The connector as defined in claim 1, wherein said
first connector housings (60) are plug connector
housings and said second connector housings (20)
are receptacle connector housings.

9. The connector as defined in claim 1, wherein said
first connector housings (60) include at least one
male connector housing and said second connector
housings (20) include at least one female connector
housing.

10. The connector as defined in claim 6, wherein said
first connector housings (60) include base recesses
(82) disposed along bottom surfaces thereof and
said second connector housings (20 include base
recesses (46), and said first and second connector
housing terminal tail portions (76, 42) are respec-
tively received within the first and second connector
housing base recesses (82, 46) and extend out-
wardly from said first and second connector hous-
ings through said respective first and second con-
nector housing base recesses.

11. The connector as defined in claim 2, further includ-
ing means for polarizing (56) said first and second
connector housings (60, 20) to ensure said first con-
nector housings (60) engage said second connec-
tor housings (20) in a predetermined orientation.

12. The connector as defined in claim 1, wherein said
first spacer members (80) are formed separately
from said first connector housings (60) and include
means for engaging said first connector housings
(60), and said second spacer members (50) are
formed separately from said second connector
housings (20) and include means for engaging said
second connector housings (20).

13. The connector as defined in claim 12, wherein said
means for engaging said first connector housings
(60) include notches (312) formed in said first spac-
er members (314) which receive opposing engage-
ment members (308) disposed on said first connec-
tor housings (302), and said means for engaging
said second connector housings (20) include notch-
es formed in said second spacer members which
receive opposing engagement members disposed
on said second connector housings.
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14. The connector as defined in claim 13, wherein said
first spacer member notches (312) are T-shaped
and said first connector housing engagement mem-
bers (308) are also T-shaped, and said second
spacer member notches are T-shaped and said
second connector housing engagement members
are also T-shaped.

15. The connector as defined in claim 12, wherein said
first spacer members (204) include first spacer body
portions (222) and said first spacer member en-
gagement means include first spacer member en-
gagement members (224) extending from said first
spacer member body portions (222) which are re-
ceived within first recesses (220) formed as part of
said first connector housings (217) and said second
spacer members include second spacer body por-
tions and said second spacer member engagement
means include second spacer member engage-
ment members extending from said second spacer
member body portions which are received within
second recesses formed as part of said second
connector housings.

Patentansprüche

Patentansprüche für folgende Vertragsstaaten : GB,
DE, FR

1. Oberflächenmontierbarer Verbinder von Leiterplat-
te zu Leiterplatte zur elektrischen Verbindung von
Schaltungen zweier einander gegenüberliegender,
voneinander beabstandeter Leiterplatten, mit einer
ersten Verbinderanordnung (18) und einer zweiten
Verbinderanordnung (16), die zum Eingriff mitein-
ander ausgeführt sind, wobei die erste Verbinder-
anordnung (18) ein Verbindergehäuse (60) mit
mehreren elektrisch leitenden Anschlüssen (74)
und die zweite Verbinderanordnung (16) ein Verbin-
dergehäuse (20) mit mehreren elektrisch leitenden
Anschlüssen (38) enthält, wobei die ersten und
zweiten Verbindergehäuseanschlüsse (74, 38) ent-
lang jeweiligen Eingriffsflächen des ersten und des
zweiten Verbindergehäuses, die zueinander wei-
sen, wenn die erste und die zweite Verbinderanord-
nung miteinander in Eingriff stehen, angeordnet
sind, bei dem die erste Verbinderanordnung (18)
zwei der Verbindergehäuse (60) und die zweite Ver-
binderanordnung (16) zwei der Verbindergehäuse
(20) enthält, die ersten Verbindergehäuse (60)
durch erste Abstandsglieder (80) miteinander ver-
bunden sind, die getrennt von den ersten Verbin-
dergehäusen (60) gebildet sind und Mittel zum Ein-
griff mit den ersten Verbindergehäusen (60) enthal-
ten, um die ersten Verbindergehäuse (60) in einer
nebeneinanderliegenden und parallelen Beziehung

zu halten, und die zweiten Verbindergehäuse (20)
durch zweite Abstandsglieder (50) miteinander ver-
bunden sind, die getrennt von den zweiten Verbin-
dergehäusen (20) gebildet sind und Mittel zum Ein-
griff mit den zweiten Verbindergehäusen (20) ent-
halten, um die zweiten Verbindergehäuse (20) in ei-
ner nebeneinanderliegenden und parallelen Bezie-
hung zu halten, wobei die ersten und die zweiten
Abstandsglieder (80, 50) weiterhin dazu dienen, die
jeweiligen Eingriffsflächen des ersten bzw. zweiten
Gehäuses aufeinander auszurichten und die einan-
der gegenüberliegenden Paare der ersten und
zweiten Verbindergehäuseanschlüsse (74, 38) auf-
einander ausgerichtet zu halten, wodurch die Wahr-
scheinlichkeit einer Fehlausrichtung der Eingriffs-
flächen der ersten bzw. zweiten Verbindergehäuse
und einer Fehlverbindung zwischen den einander
gegenüberliegenden Paaren der ersten und zwei-
ten Verbindergehäuseanschlüsse (74, 38) vermin-
dert wird.

2. Verbinder nach Anspruch 1, bei dem die ersten Ab-
standsglieder (80) mit den ersten Verbindergehäu-
sen (60) und die zweiten Abstandsglieder (50) mit
den zweiten Verbindergehäusen (20) zusammen-
gefügt sind.

3. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) durch Anformen an die
ersten Verbindergehäuse (60) mit diesen verbun-
den sind und die zweiten Abstandsglieder (50)
durch Anformen an die zweiten Verbindergehäuse
(20) mit diesen verbunden sind.

4. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) erste Abstandskörpertei-
le zum Eingriff mit den ersten Verbindergehäusen
(60) und die zweiten Abstandsglieder zweite Ab-
standskörperteile zum Eingriff mit den zweiten Ver-
bindergehäusen (20) enthalten.

5. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) die ersten Verbinderge-
häuse (60) an gegenüberliegenden Enden davon
miteinander verbinden und die zweiten Abstands-
glieder (50) die zweiten Verbindergehäuse (20) an
gegenüberliegenden Enden davon miteinander
verbinden.

6. Verbinder nach Anspruch 1, bei dem die ersten und
zweiten Anschlüsse (74, 38) jeweils Kontaktteile
(75, 40) enthalten, die sich entlang jeweiligen Ein-
griffsflächen der ersten und zweiten Verbinderge-
häuse erstrecken und weiterhin jeweils Fahnenteile
(76, 42) enthalten, die sich allgemein senkrecht von
den ersten und zweiten Verbindergehäusen (60,
20) weg erstrecken.
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7. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) Steckverbindergehäuse und
die zweiten Verbindergehäuse (20) Aufnahmever-
bindergehäuse sind.

8. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) Steckerverbindergehäuse und
die Verbindergehäuse (20) Buchsenverbinderge-
häuse sind.

9. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) mindestens ein Steckverbin-
dergehäuse und die zweiten Verbindergehäuse
(20) mindestens ein Aufnahmeverbindergehäuse
enthalten.

10. verbinder nach Anspruch 6, bei dem in der Unter-
seite der ersten Verbindergehäuse (60) Basisaus-
sparungen (82) angeordnet sind und die zweiten
Verbindergehäuse (20) Basisaussparungen (46)
enthalten und die ersten und zweiten Verbinderge-
häuseanschlußfahnenteile (76, 42) in den ersten
bzw. zweiten Verbindergehäusebasisaussparun-
gen (82, 46) aufgenommen werden und sich von
den ersten und zweiten Verbindergehäusen durch
erste bzw. zweite Verbindergehäusebasisausspa-
rungen nach außen erstrecken.

11. Verbinder nach Anspruch 2, der weiterhin Mittel zur
Polarisierung (56) der ersten und zweiten Verbin-
dergehäuse (60, 20) zur Gewährleistung, daß die
ersten Verbindergehäuse (60) die Verbindergehäu-
se (20) in einer vorbestimmten Ausrichtung in Ein-
griff nehmen, enthält.

12. Verbinder nach Anspruch 1, bei dem die Mittel zum
Eingriff mit den ersten Verbindergehäusen (60) in
den ersten Abstandsgliedern (314) ausgebildete
Kerben (312) enthalten, die an den ersten Verbin-
dergehäusen (302) angeordnete gegenüberliegen-
de Eingriffsglieder (308) aufnehmen, und die Mittel
zum Eingriff mit den zweiten Verbindergehäusen
(20) in den zweiten Abstandsgliedern ausgebildete
Kerben enthalten, die an den zweiten Verbinderge-
häusen angeordnete gegenüberliegende Eingriffs-
glieder aufnehmen.

13. Verbinder nach Anspruch 12, bei dem die Kerben
(312) der ersten Abstandsglieder T-förmig sind und
die Eingriffsglieder (308) der ersten Verbinderge-
häuse auch T-förmig sind und die Kerben der zwei-
ten Abstandsglieder T-förmig sind und die Eingriffs-
glieder der zweiten Verbindergehäuse auch T-för-
mig sind.

14. Verbinder nach Anspruch 1, bei dem die ersten Ab-
standsglieder (204) erste Abstandsgliedkörperteile
(222) und die Eingriffsmittel der ersten Abstands-

glieder sich von den ersten Abstandsgliedkörpertei-
len (222) erstreckende erste Abstandgliedeingriffs-
glieder (224) enthalten, die in den als Teil der ersten
Verbindergehäuse (217) gebildeten ersten Ausspa-
rungen (220) aufgenommen werden, und die Ein-
griffsmittel der zweiten Abstandsglieder sich von
den zweiten Abstandsgliedkörperteilen erstrecken-
de zweite Abstandsgliedeingriffsglieder enthalten,
die in als Teil der zweiten Verbindergehäuse gebil-
deten zweiten Aussparungen aufgenommen wer-
den.

Patentansprüche für folgende Vertragsstaaten : IT,
NL, IE

1. Oberflächenmontierbarer Verbinder von Leiterplat-
te zu Leiterplatte zur elektrischen Verbindung von
Schaltungen zweier einander gegenüberliegender,
voneinander beabstandeter Leiterplatten, mit einer
ersten Verbinderanordnung (18) und einer zweiten
Verbinderanordnung (16), die zum Eingriff mitein-
ander ausgeführt sind, wobei die erste Verbinder-
anordnung (18) ein Verbindergehäuse (60) mit
mehreren elektrisch leitenden Anschlüssen (74)
und die zweite Verbinderanordnung (16) ein Verbin-
dergehäuse (20) mit mehreren elektrisch leitenden
Anschlüssen (38) enthält, wobei die ersten und
zweiten Verbindergehäuseanschlüsse (74, 38) ent-
lang jeweiligen Eingriffsflächen des ersten und des
zweiten Verbindergehäuses, die zueinander wei-
sen, wenn die erste und die zweite Verbinderanord-
nung miteinander in Eingriff stehen, angeordnet
sind, dadurch gekennzeichnet, daß die erste Ver-
binderanordnung (18) zwei der Verbindergehäuse
(60) und die zweite Verbinderanordnung (16) zwei
der Verbindergehäuse (20) enthält, die ersten Ver-
bindergehäuse (60) durch erste Abstandsglieder
(80) miteinander verbunden sind, die die ersten
Verbindergehäuse (60) in einer nebeneinanderlie-
genden und parallelen Beziehung halten, und die
zweiten Verbindergehäuse (20) durch zweite Ab-
standsglieder (50) miteinander verbunden sind, die
die zweiten Verbindergehäuse (20) in einer neben-
einanderliegenden und parallelen Beziehung hal-
ten, wobei die ersten und die zweiten Abstandsglie-
der (80, 50) weiterhin dazu dienen, die jeweiligen
Eingriffsflächen des ersten bzw. zweiten Gehäuses
aufeinander auszurichten und die einander gegen-
überliegenden Paare der ersten und zweiten Ver-
bindergehäuseanschlüsse (74, 38) aufeinander
ausgerichtet zu halten, wodurch die Wahrschein-
lichkeit einer Fehlausrichtung der Eingriffsflächen
der ersten bzw. zweiten Verbindergehäuse und ei-
ner Fehlverbindung zwischen den einander gegen-
überliegenden Paaren der ersten und zweiten Ver-
bindergehäuseanschlüsse (74, 38) vermindert
wird.

19 20



EP 0 761 024 B1

12

5

10

15

20

25

30

35

40

45

50

55

2. Verbinder nach Anspruch 1, bei dem die ersten Ab-
standsglieder (80) mit den ersten Verbindergehäu-
sen (60) und die zweiten Abstandsglieder (50) mit
den zweiten Verbindergehäusen (20) zusammen-
gefügt sind.

3. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) durch Anformen an die
ersten Verbindergehäuse (60) mit diesen verbun-
den sind und die zweiten Abstandsglieder (50)
durch Anformen an die zweiten Verbindergehäuse
(20) mit diesen verbunden sind.

4. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) getrennte Glieder von
den ersten Verbindergehäusen (60) sind und erste
Abstandskörperteile zum Eingriff mit den ersten
Verbindergehäusen (60) enthalten und die zweiten
Abstandsglieder getrennte Glieder von den zweiten
Verbindergehäusen (20) sind und zweite Abstands-
körperteile zum Eingriff mit den zweiten Verbinder-
gehäusen (20) enthalten.

5. Verbinder nach Anspruch 1 oder 2, bei dem die er-
sten Abstandsglieder (80) die ersten Verbinderge-
häuse (60) an gegenüberliegenden Enden davon
miteinander verbinden und die zweiten Abstands-
glieder (50) die zweiten Verbindergehäuse (20) an
gegenüberliegenden Enden davon miteinander
verbinden.

6. Verbinder nach Anspruch 1, bei dem die ersten und
zweiten Anschlüsse (74, 38) jeweils Kontaktteile
(75, 40) enthalten, die sich entlang jeweiligen Ein-
griffsflächen der ersten und zweiten Verbinderge-
häuse erstrecken und weiterhin jeweils Fahnenteile
(76, 42) enthalten, die sich allgemein senkrecht von
den ersten und zweiten Verbindergehäusen (60,
20) weg erstrecken.

7. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) Steckverbindergehäuse und
die zweiten Verbindergehäuse (20) Aufnahmever-
bindergehäuse sind.

8. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) Steckerverbindergehäuse und
die zweiten Verbindergehäuse (20) Buchsenverbin-
dergehäuse sind.

9. Verbinder nach Anspruch 1, bei dem die ersten Ver-
bindergehäuse (60) mindestens ein Steckverbin-
dergehäuse und die zweiten Verbindergehäuse
(20) mindestens ein Aufnahmeverbindergehäuse
enthalten.

10. Verbinder nach Anspruch 6, bei dem in der Unter-
seite der ersten Verbindergehäuse (60) Basisaus-

sparungen (82) angeordnet sind und die zweiten
Verbindergehäuse (20) Basisaussparungen (46)
enthalten und die ersten und zweiten Verbinder ge-
häuseanschlußfahnenteile (76, 42) in den ersten
bzw. zweiten Verbindergehäusebasisaussparun-
gen (82, 46) aufgenommen werden und sich von
den ersten und zweiten Verbindergehäusen durch
erste bzw. zweite Verbindergehäusebasisausspa-
rungen nach außen erstrecken.

11. Verbinder nach Anspruch 2, der weiterhin Mittel zur
Polarisierung (56) der ersten und zweiten Verbin-
dergehäuse (60, 20) zur Gewährleistung, daß die
ersten Verbindergehäuse (60) die zweiten Verbin-
dergehäuse (20) in einer vorbestimmten Ausrich-
tung in Eingriff nehmen, enthält.

12. Verbinder nach Anspruch 1, bei dem die ersten Ab-
standsglieder (80) getrennt von den ersten Verbin-
dergehäusen (60) gebildet sind und Mittel zum Ein-
griff mit den ersten Verbindergehäusen (60) enthal-
ten und die zweiten Abstandsglieder (50) getrennt
von den zweiten Verbindergehäusen (20) gebildet
sind und Mittel zum Eingriff mit den zweiten Verbin-
dergehäusen (20) enthalten

13. Verbinder nach Anspruch 12, bei dem die Mittel
zum Eingriff mit den ersten Verbindergehäusen (60)
in den ersten Abstandsgliedern (314) ausgebildete
Kerben (312) enthalten, die an den ersten Verbin-
dergehäusen (302) angeordnete gegenüberliegen-
de Eingriffsglieder (308) aufnehmen, und die Mittel
zum Eingriff mit den zweiten Verbindergehäusen
(20) in den zweiten Abstandsgliedern ausgebildete
Kerben enthalten, die an den zweiten Verbinderge-
häusen angeordnete gegenüberliegende Eingriffs-
glieder aufnehmen.

14. Verbinder nach Anspruch 13, bei dem die Kerben
(312) der ersten Abstandsglieder T-förmig sind und
die Eingriffsglieder (308) der ersten Verbinderge-
häuse auch T-förmig sind und die Kerben der zwei-
ten Abstandsglieder T-förmig sind und die Eingriffs-
glieder der zweiten Verbindergehäuse auch T-för-
mig sind.

15. Verbinder nach Anspruch 12, bei dem die ersten
Abstandsglieder (204) erste Abstandsgliedkörper-
teile (222) und die Eingriffsmittel der ersten Ab-
standsglieder sich von den ersten Abstandsglied-
körperteilen (222) erstreckende erste Abstandglie-
deingriffsglieder (224) enthalten, die in den als Teil
der ersten Verbindergehäuse (217) gebildeten er-
sten Aussparungen (220) aufgenommen werden,
und die zweiten Abstandsglieder zweite Abstands-
körperteile enthalten und die Eingriffsmittel der
zweiten Abstandsglieder sich von den zweiten Ab-
standsgliedkörperteilen erstreckende zweite Ab-
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standsgliedeingriffsglieder enthalten, die in als Teil
der zweiten Verbindergehäuse gebildeten zweiten
Aussparungen aufgenommen werden.

Revendications

Revendications pour les Etats contractants
suivants : GB, DE, FR

1. Connecteur carte à carte à montage de surface ser-
vant à connecter électriquement des circuits de
deux cartes de circuits imprimés espacées et oppo-
sées, comprenant un premier ensemble de connec-
teur (18) et un second ensemble de connecteur (16)
aptes à s'engager l'un avec l'autre, le premier en-
semble de connecteur (18) comprenant un boîtier
de connecteur (60) comportant une pluralité de bor-
nes électriquement conductrices (74), le second
ensemble de connecteur (16) comprenant un boî-
tier de connecteur (20) comportant une pluralité de
bornes électriquement conductrices (38), les bor-
nes (74, 38) premiers et seconds boîtiers de con-
necteur étant disposées le long de surfaces de con-
tact respectives desdits premiers et seconds boî-
tiers de connecteur qui se font face lorsque lesdits
premier et second ensembles de connecteur sont
engagés l'un avec l'autre, dans lequel ledit premier
ensemble de connecteur (18) comprend deux de
ces boîtiers de connecteur (60) et ledit second en-
semble de connecteur (16) comprend deux de ces
boîtiers de connecteur (20), les premiers boîtiers de
connecteur (60) sont interconnectés l'un à l'autre
par des premiers éléments d'écartement (80) qui
sont formés séparément desdits premiers boîtiers
de connecteur (60) et comprennent des moyens
servant à engager lesdits premiers boîtiers de con-
necteur (60) de manière à maintenir lesdits pre-
miers boîtiers de connecteur (60) dans une position
côte à côte et parallèle, et les seconds boîtiers de
connecteur (20) sont interconnectés l'un à l'autre
par des seconds éléments d'écartement (50) qui
sont formés séparément desdits seconds boîtiers
de connecteur (20) et comprennent des moyens
servant à engager lesdits seconds boîtiers de con-
necteur (20) de manière à maintenir lesdits seconds
boîtiers de connecteur (20) dans une position côte
à côte et parallèle, lesdits premiers et seconds élé-
ments d'écartement (80, 50) servant en outre à ali-
gner respectivement lesdites surfaces de contact
respectives des premiers et seconds boîtiers de
connecteur et à maintenir en alignement des paires
opposées desdites bornes (74, 38) des premiers et
seconds boîtiers de connecteur, réduisant de ce fait
la possibilité de mauvais alignement desdites sur-
faces de contact respectives des premiers et se-
conds boîtiers de connecteur ainsi que de mauvai-

se connexion entre lesdites paires opposées des-
dites bornes (74, 38) des premiers et seconds boî-
tiers de connecteur.

2. Connecteur suivant la revendication 1, dans lequel
lesdits premiers éléments d'écartement (80) sont
assemblés auxdits premiers boîtiers de connecteur
(60) et lesdits seconds éléments d'écartement (50)
sont assemblés auxdits seconds boîtiers de con-
necteur (20).

3. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) sont joints auxdits premiers boî-
tiers de connecteur (60) par moulage desdits pre-
miers éléments d'écartement (80) auxdits premiers
boîtiers de connecteur (60) et lesdits seconds élé-
ments d'écartement (50) sont joints auxdits se-
conds boîtiers de connecteur (20) par moulage des-
dits seconds éléments d'écartement (50) auxdits
seconds boîtiers de connecteur (20).

4. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) comprennent des portions de
corps des premiers éléments d'écartement servant
à engager lesdits premiers boîtiers de connecteur
(60), et lesdits seconds éléments d'écartement
comprennent des portions de corps des seconds
éléments d'écartement servant à engager lesdits
seconds boîtiers de connecteur (20).

5. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) relient lesdits premiers boîtiers
de connecteur (60) à des extrémités opposées de
ceux-ci, et lesdits seconds éléments d'écartement
(50) relient lesdits seconds boîtiers de connecteur
(20) à des extrémités opposées de ceux-ci.

6. Connecteur suivant la revendication 1, dans lequel
lesdites premières et secondes bornes (74, 38)
comprennent chacune respectivement des portions
de contact (75, 40) qui s'étendent le long de surfa-
ces de contact respectives desdits premiers et se-
conds boîtiers de connecteur et comprennent en
outre chacune respectivement des portions de
queue (76, 42) qui s'étendent généralement per-
pendiculairement à distance desdits premiers et se-
conds boîtiers de connecteur (60, 20).

7. Connecteur suivant la revendication 1, dans lequel
lesdits premiers boîtiers de connecteur (60) sont
des boîtiers de connecteur mâles et lesdits seconds
boîtiers de connecteur (20) sont des boîtiers de
connecteur femelles.

8. Connecteur suivant la revendication 1, dans lequel
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lesdits premiers boîtiers de connecteur (60) sont
des boîtiers de connecteur de type fiche et lesdits
seconds boîtiers de connecteur (20) sont des boî-
tiers de connecteur de type prise.

9. Connecteur suivant la revendication 1, dans lequel
lesdits premiers boîtiers de connecteur (60) com-
prennent au moins un boîtier de connecteur mâle
et lesdits seconds boîtiers de connecteur (20) com-
prennent au moins un boîtier de connecteur femel-
le.

10. Connecteur suivant la revendication 6, dans lequel
lesdits premiers boîtiers de connecteur (60) com-
portent des évidements de base (82) disposés le
long de leurs surfaces de fond et lesdits seconds
boîtiers de connecteur (20) comportent des évide-
ments de base (46), et lesdites portions de queue
(76, 42) des bornes des premiers et seconds boî-
tiers de connecteur sont logées respectivement à
l'intérieur desdits évidements de base (82, 46) des
premiers et seconds boîtiers de connecteur et
s'étendent vers l'extérieur à partir desdits premiers
et seconds boîtiers de connecteur à travers lesdits
évidements de base respectifs des premiers et se-
conds boîtiers de connecteur.

11. Connecteur suivant la revendication 2, comprenant
en outre des moyens (56) servant à polariser lesdits
premiers et seconds boîtiers de connecteur (60, 20)
afin d'assurer que lesdits premiers boîtiers de con-
necteur (60) engagent lesdits seconds boîtiers de
connecteur (20) selon une orientation prédétermi-
née.

12. Connecteur suivant la revendication 1, dans lequel
lesdits moyens servant à engager lesdits premiers
boîtiers de connecteur (60) comportent des enco-
ches (312) formées dans lesdits premiers éléments
d'écartement (314) qui reçoivent des éléments
d'engagement opposés (308) disposés sur lesdits
premiers boîtiers de connecteur (302), et lesdits
moyens servant à engager lesdits seconds boîtiers
de connecteur (20) comportent des encoches for-
mées dans lesdits seconds éléments d'écartement
qui reçoivent des éléments d'engagement opposés
disposés sur lesdits seconds boîtiers de connec-
teur.

13. Connecteur suivant la revendication 12, dans le-
quel lesdites encoches (312) des premiers élé-
ments d'écartement sont en forme de T et lesdits
éléments d'engagement (308) des premiers boî-
tiers de connecteur sont également en forme de T,
et lesdites encoches des seconds éléments d'écar-
tement sont en forme de T et lesdits éléments d'en-
gagement des seconds boîtiers de connecteur sont
également en forme de T.

14. Connecteur suivant la revendication 1, dans lequel
lesdits premiers éléments d'écartement (204) com-
prennent des premières portions de corps d'écarte-
ment (222) et lesdits moyens d'engagement des
premiers éléments d'écartement comprennent des
éléments d'engagement des premiers éléments
d'écartement (224) s'étendant à partir desdites por-
tions de corps des premiers éléments d'écartement
(222) qui sont reçues à l'intérieur de premiers évi-
dements (220) faisant partie desdits premiers boî-
tiers de connecteur (217), et lesdits moyens d'en-
gagement des seconds éléments d'écartement
comprennent des éléments d'engagement des se-
conds éléments d'écartement s'étendant à partir
desdites portions de corps des seconds éléments
d'écartement qui sont reçues à l'intérieur de se-
conds évidements faisant partie desdits seconds
boîtiers de connecteur.

Revendications pour les Etats contractants
suivants : IT, NL, IE

1. Connecteur carte à carte à montage de surface ser-
vant à connecter électriquement des circuits de
deux cartes de circuits imprimés espacées et oppo-
sées, comprenant un premier ensemble de connec-
teur (18) et un second ensemble de connecteur (16)
aptes à s'engager l'un avec l'autre, le premier en-
semble de connecteur (18) comprenant un boîtier
de connecteur (60) comportant une pluralité de bor-
nes électriquement conductrices (74), le second
ensemble de connecteur (16) comprenant un boî-
tier de connecteur (20) comportant une pluralité de
bornes électriquement conductrices (38), les bor-
nes (74, 38) premiers et seconds boîtiers de con-
necteur étant disposées le long de surfaces de con-
tact respectives desdits premiers et seconds boî-
tiers de connecteur qui se font face lorsque lesdits
premier et second ensembles de connecteur sont
engagés l'un avec l'autre, caractérisé en ce que
ledit premier ensemble de connecteur (18) com-
prend deux de ces boîtiers de connecteur (60) et
ledit second ensemble de connecteur (16) com-
prend deux de ces boîtiers de connecteur (20), les
premiers boîtiers de connecteur (60) sont intercon-
nectés l'un à l'autre par des premiers éléments
d'écartement (80) qui maintiennent lesdits premiers
boîtiers de connecteur (60) dans une position côte
à côte et parallèle, et les seconds boîtiers de con-
necteur (20) sont interconnectés l'un à l'autre par
des seconds éléments d'écartement (50) qui main-
tiennent lesdits seconds boîtiers de connecteur (20)
dans une position côte à côte et parallèle, lesdits
premiers et seconds éléments d'écartement (80,
50) servant en outre à aligner respectivement les-
dites surfaces de contact respectives des premiers
et seconds boîtiers de connecteur et à maintenir en
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alignement des paires opposées desdites bornes
(74, 38) des premiers et seconds boîtiers de con-
necteur, réduisant de ce fait la possibilité de mau-
vais alignement desdites surfaces de contact res-
pectives des premiers et seconds boîtiers de con-
necteur ainsi que de mauvaise connexion entre les-
dites paires opposées desdites bornes (74, 38) des
premiers et seconds boîtiers de connecteur.

2. Connecteur suivant la revendication 1, dans lequel
lesdits premiers éléments d'écartement (80) sont
assemblés auxdits premiers boîtiers de connecteur
(60) et lesdits seconds éléments d'écartement (50)
sont assemblés auxdits seconds boîtiers de con-
necteur (20).

3. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) sont joints auxdits premiers boî-
tiers de connecteur (60) par moulage desdits pre-
miers éléments d'écartement (80) auxdits premiers
boîtiers de connecteur (60) et lesdits seconds élé-
ments d'écartement (50) sont joints auxdits se-
conds boîtiers de connecteur (20) par moulage des-
dits seconds éléments d'écartement (50) auxdits
seconds boîtiers de connecteur (20).

4. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) sont des éléments séparés des-
dits premiers boîtiers de connecteur (60) et com-
prennent des portions de corps des premiers élé-
ments d'écartement servant à engager lesdits pre-
miers boîtiers de connecteur (60), et lesdits se-
conds éléments d'écartement sont des éléments
séparés desdits seconds boîtiers de connecteur
(20) et comprennent des portions de corps des se-
conds éléments d'écartement servant à engager
lesdits seconds boîtiers de connecteur (20).

5. Connecteur suivant l'une ou l'autre des revendica-
tions 1 ou 2, dans lequel lesdits premiers éléments
d'écartement (80) relient lesdits premiers boîtiers
de connecteur (60) à des extrémités opposées de
ceux-ci, et lesdits seconds éléments d'écartement
(50) relient lesdits seconds boîtiers de connecteur
(20) à des extrémités opposées de ceux-ci.

6. Connecteur suivant la revendication 1, dans lequel
lesdites premières et secondes bornes (74, 38)
comprennent chacune respectivement des portions
de contact (75, 40) qui s'étendent le long de surfa-
ces de contact respectives desdits premiers et se-
conds boîtiers de connecteur et comprennent en
outre chacune respectivement des portions de
queue (76, 42) qui s'étendent généralement per-
pendiculairement à distance desdits premiers et se-
conds boîtiers de connecteur (60, 20).

7. Connecteur suivant la revendication 1, dans lequel
lesdits premiers boîtiers de connecteur (60) sont
des boîtiers de connecteur mâles et lesdits seconds
boîtiers de connecteur (20) sont des boîtiers de
connecteur femelles.

8. Connecteur suivant la revendication 1, dans lequel
lesdits premiers boîtiers de connecteur (60) sont
des boîtiers de connecteur de type fiche et lesdits
seconds boîtiers de connecteur (20) sont des boî-
tiers de connecteur de type prise.

9. Connecteur suivant la revendication 1, dans lequel
lesdits premiers boîtiers de connecteur (60) com-
prennent au moins un boîtier de connecteur mâle
et lesdits seconds boîtiers de connecteur (20) com-
prennent au moins un boîtier de connecteur femel-
le.

10. Connecteur suivant la revendication 6, dans lequel
lesdits premiers boîtiers de connecteur (60) com-
portent des évidements de base (82) disposés le
long de leurs surfaces de fond et lesdits seconds
boîtiers de connecteur (20) comportent des évide-
ments de base (46), et lesdites portions de queue
(76, 42) des bornes des premiers et seconds boî-
tiers de connecteur sont logées respectivement à
l'intérieur desdits évidements de base (82, 46) des
premiers et seconds boîtiers de connecteur et
s'étendent vers l'extérieur à partir desdits premiers
et seconds boîtiers de connecteur à travers lesdits
évidements de base respectifs des premiers et se-
conds boîtiers de connecteur.

11. Connecteur suivant la revendication 2, comprenant
en outre des moyens (56) servant à polariser lesdits
premiers et seconds boîtiers de connecteur (60, 20)
afin d'assurer que lesdits premiers boîtiers de con-
necteur (60) engagent lesdits seconds boîtiers de
connecteur (20) selon une orientation prédétermi-
née.

12. Connecteur suivant la revendication 1, dans lequel
lesdits premiers éléments d'écartement (80) sont
formés séparément desdits premiers boîtiers de
connecteur (60) et comprennent des moyens pour
engager lesdits premiers boîtiers de connecteur
(60), et lesdits seconds éléments d'écartement (50)
sont formés séparément desdits seconds boîtiers
de connecteur (20) et comprennent des moyens
pour engager lesdits seconds boîtiers de connec-
teur (20).

13. Connecteur suivant la revendication 12, dans le-
quel lesdits moyens servant à engager lesdits pre-
miers boîtiers de connecteur (60) comportent des
encoches (312) formées dans lesdits premiers élé-
ments d'écartement (314) qui reçoivent des élé-
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ments d'engagement opposés (308) disposés sur
lesdits premiers boîtiers de connecteur (302), et
lesdits moyens servant à engager lesdits seconds
boîtiers de connecteur (20) comportent des enco-
ches formées dans lesdits seconds éléments
d'écartement qui reçoivent des éléments d'engage-
ment opposés disposés sur lesdits seconds boîtiers
de connecteur.

14. Connecteur suivant la revendication 13, dans le-
quel lesdites encoches (312) des premiers élé-
ments d'écartement sont en forme de T et lesdits
éléments d'engagement (308) des premiers boî-
tiers de connecteur sont également en forme de T,
et lesdites encoches des seconds éléments d'écar-
tement sont en forme de T et lesdits éléments d'en-
gagement des seconds boîtiers de connecteur sont
également en forme de T.

15. Connecteur suivant la revendication 12, dans le-
quel lesdits premiers éléments d'écartement (204)
comprennent des premières portions de corps
d'écartement (222) et lesdits moyens d'engage-
ment des premiers éléments d'écartement com-
prennent des éléments d'engagement des premiers
éléments d'écartement (224) s'étendant à partir
desdites portions de corps des premiers éléments
d'écartement (222) qui sont reçues à l'intérieur de
premiers évidements (220) faisant partie desdits
premiers boîtiers de connecteur (217), et lesdits se-
conds moyens d'écartement comprennent des se-
condes portions de corps d'écartement et lesdits
moyens d'engagement des seconds éléments
d'écartement comprennent des éléments d'enga-
gement des seconds éléments d'écartement s'éten-
dant à partir desdites portions de corps des se-
conds éléments d'écartement qui sont reçues à l'in-
térieur de seconds évidements faisant partie des-
dits seconds boîtiers de connecteur.
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