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@ Connector assembly for printed circuit boards.

@ A connector for printed circuit boards comprises
first and second connector elements. The first con-
nector element has a first housing of insulating ma-
terial including a base and two spaced upright
sidewalls extending parallel to each other from the
base and defining a contact region therebetween
and a plurality of rows of male contacts provided
within said contact region parallel to the sidewalls.
The second connector element has a second hous-
ing of insulating material including outwardly direct-
ed sidewalls adapted to be fitted between the
™= spaced sidewalls of the first housing, and a plurality
of parallel rows of female contacts having contact
M~ portions for contacting the male contacts when the
@ second housing is received between the sidewalls of
Mihe first housing.
< A plurality of first additional contacis are pro-
M~vided in the first housing, which first additional con-
tacts are male contacts mounted in the base of the
©first housing in at least one row close to one of the
sidewalls.
[TT] A plurality of second additional contacts are ar-
ranged in at least one row in the second housing
adjacent a corresponding one of its outwardly di-

rected sidewalls which is provided with a plurality of
slots for receiving the at least one row of first addi-
tional contacts, the second additional contacts hav-
ing contact portions for contacting the first additional
contacts.

In the alternative, the first additional contacts are
male contacts mounted in a row in the base of the
first housing. The second housing comprises two
parts each having outwardly directed sidewalls, one
sidewall of one part facing one sidewall of the other
part, wherein the printed circuit board to be con-
nected to the contacts of the second housing is to
be located above the facing sidewalls, the facing
sidewalls of said two parts being provided with slots
for receiving the row of first additional contacts and
at least one of the parts being provided with second
additional contacts arranged in a row adjacent the
sidewall provided with slots.
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Connector assembly for printed circuit boards

The invention relates to a connector assembly
for printed circuit boards according to the preamble
of claim 1 or 9.

A connector assembly of this type, also known
as a so-called backplane connector, is described in
US patent 4,655,518. In this known connector as-
sembly, the first additional contacts are mounted in
a sidewall of the first housing and made as a
spring type contact. The second additional contacts
are mounted on one of the ouiwardly directed
sidewalls of the second housing. Therefore, both
the first and second additional contacts have to be
especially manufactured contacts and have to be
fixed in the first and second housing, respectively,
in a special manner. These additional contacts are
mounted in this special manner to provide current
distribution contacts without increasing the dimen-
sions of the connector assembly.

It is an object of the invention to provide an
improved connector assembly of the above-men-
tioned type, wherein standard contacts can be
used at least partially for the additional contacts
which standard coritacts can be simply mounted in
the corresponding housing.

To this end, according to a first aspect of the
invention the connector assembly is characterized
by the features of the characterising part of claim
1.

In this manner the first additional contacts can
be standard male contacts resulting in the possibil-
ity to assemble the first connector element by
means of a selective pin insertion machine which
inserts all male contacts including the additional
contacts at desired locations in the printed circuit
board, whereafter the first housing is pushed with
its base on the contacts. In this case two or more
contacts may be connected in parallel on the print-
ed circuit board. Of course it is also possible that
the pin insertion machine inserts the male contacts
only whereas the additional contacts are inserted
manually after mounting the first housing. Two or
more additional contacts can be integral in this
case. Further two or more integral additional con-
tacts can be provided with a common power con-
nection end opposite of the contact region of the
first housing.

As an alternative the first connector element
may be preassembled, so that the contacts are
inserted in holes of the printed circuit board si-
muitaneously. The additional contacts may also be
preassembled or may be manually inserted when
the connector element is mounted on the printed
circuit board.

As the first additional contacts are received in
the slots o fthe second housing, the overali dimen-
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sion of the connector assembly is not increased
substantially.

Moreover, if due to circumstances one or more
of the first additional contacts are damaged, they
can be removed easily and replaced by new con-
tacts.

According to a favourable embodiment of the
invention said first additional contacts extend along
a longer distance from said base into said contact
region than said male contacts. In this manner
different contact levels can be provided for the
contacts so that for exampie first make/last break
facilities for ground and power connections can be
provided in a very convenient manner.

According to a further favourable embodiment
of the invention said male contacts and said first
additional contacts are lengthened at the side op-
posite of the contact region of the first housing, a
third housing of insulating material being provided
including a base and two spaced upright sidewalls
extending parallel to each other from said base and
defining a second contact region therebetween,
said lengthened male and first additional contacts
projecting through said base into said second con-
tact region thus providing a third connector ele-
ment with at least one row of additional contacts
close to one of its sidewalls.

Thereby high density connections can be pro-
vided with a backplane between the first and third
connector elements.

According to the invention the third connector
element may cooperate with a fourth connector
element with a fourth housing of insulating material
including outwardly directed sidewalls adapted to
be fitted between said spaced sidewalls of said
third housing, and a plurality of parailel rows of
fourth contacts and at least one row of fourth
additional contacts, said fourth and fourth additional
contacts each having contact portions for contact-
ing the lengthened male and first additional con-
tacts, respectively, when said fourth housing is
received between the sidewalls of said third hous-
ing, at least one of the outwardly directed sidewalls
of said fourth housing being provided with a plural-
ity of slots for receiving said at least one row of
lengthened first additional contacts.

Preferably the second and fourth connector
elements are identical to each other.

In an alternative embodiment said fourth con-
nector element is made as a cable connector ele-
ment for a shieided cable with a plurality of wires
connected to said fourth with a metal cap with a
passage for said cable adapted to contact the
shield of the cable, wherein said at least one row of
fourth additional contacts is connected to said met-
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al cap thereby providing a continuous connection
from said shield to said first additional contacts.

According to a second aspect based upon the
general inventive concept of the invention, said first
additional contacts are male contacts mounted in a
row in the base of said first housing and said
second housing comprises two parts each having
outwardly directed sidewalis, one sidewall of one
part facing one sidewall of the other part, wherein
the printed circuit board to be connected to the
contacts of the second housing is to be located
above the facing sidewalls, the facing sidewalls of
said two parts being provided with slots for receiv-
ing said row of first additional contacts, at least one
of said parts being provided with said second addi-
tional contacts arranged in a row adjacent said
sidewall provided with slots.

This embodiment of the invention may be pre-
ferred in high speed applications, as the printed
circuit board connected to the contacts of the sec-
ond housing is located more centrally with respect
to the contacts of the second housing, whereby the
length of the contacts, in particular the contacts at
the outersides of the second housing, can be shor-
ter.

Preferably, said.parts of said second housing
are identical and said row of first additional con-
tacts is mounted in the center of the base of the
first housing.

The invention will be further explained by refer-
ence to the drawings in which a plurality of em-
bodiments of the connector assembly according to
the invention are shown.

Fig. 1 schematically shows a cross section
of a first embodiment of the connector assembly
according to the invention for connecting a daugh-
ter printed circuit board to a backplane.

Fig. 2 is a partially shown perspective view
of the second connector element of the connector
assembly according to fig. 1.

Fig. 3 shows a cross section of the first
connector element of a second embodiment of the
connector assembly according to the invention.

Fig. 4 is a perspective view of three integral
additional contacts of the first connector element of
fig. 3.

Fig. 5 shows a third embodiment of the
connector assembly according to the invention pro-
viding connector elements on both sides of the
backplane.

Fig. 6 shows a cross section of a fourth
embodiment of the connector assembly according
to the invention.

Fig. 7 schematicly shows a cross section of
the second connector element of a fifth embodi-
ment before mounting.

Fig. 8 shows the second connector element
of fig. 7 after mounting together with a first connec-
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tor element.
Fig. 9 shows a sixth embodiment of the
connector assembly according to the invention.

Referring to fig. 1, there is shown a connector
assembly 1 for connecting a printed circuit board 2
(daughter board) to a printed circuit board 3
(backplane). The connector assembly 1 comprises
a first connector element 4 connected to the back-
plane 3 and a second connector element 5 con-
nected to the daughter board 2.

The first connector element 4 comprises a first
housing 6 of insulating material including a base 7
and two spaced upright sidewalls 8 which extend
parallel to each other from the base 7. A contact
region 9 is defined between sidewalls 8. Further
the first connector element 4 is provided with four
rows of male signal contacts 10 which are press fit
in the backplane 3 and extend through the base 7
into the contact region 9.

The first connector element 4 is further pro-
vided with two rows of first additional contacts 11
and 12 which rows of additional contacts 11, 12 are
close to a corresponding sidewall 8. As appears
from fig. 1 the additional contacts 11, 12 are male
contacts which are also press fit in the backplane 3
and extend through the base 7 into the contact
region 9 of the housing 6 along a longer distance
from the base 7 than the signal connector 10.
Thereby different contact levels for the additional
contacts 11, 12 with respect to each other and with
respect to the signal contacts 10 are possible,
which results in first make/last break facilities for
these additional contacts 11, 12 which are used for
ground and power connection. Moreover, when due
to circumstances one or more of the additional
contacts 11 , 12 are damaged, they can easily be
removed and replaced by new contacts.

A further major advantage of the first connector
element 4 is that this connector element can be
assembled by a selective pin insertion machine
which inserts the signal contacts 10 and additional
contacts 11, 12 at the desired locations of the
backplane 3 whereafter the housing 6 is pushed
with its base 7 on the contacts 10-12. As men-
tioned above, the additional contacts 11, 12 can be
manually inserted, especially when two or more
additional contacts 11, 12 are integral. It is further
possible to provide a pre-assembled connector ele-
ment 4 which is mounted on the backplane 3 by
simultaneously inserting all contacts. In this case
the additional contacts 11, 12 can also be manually
inserted afterwards.

it is noted that the cross section of. the addi-
tional contacts 11, 12 may have any desired size
and does not have to be equal to the cross section
of the male con tacts 10.

The second connector element § is provided
with a second housing 13 of insulating material
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including outwardly directed sidewalls 14 adapted
to be fitted between the sidewalls 8 of the first
housing 6. The second connector element 5 in-
cludes four rows of female signal contacts 15 hav-
ing forked contact portions at their lower ends for
contacting the male signal contacts 10 when the
second housing 13 is inserted into the first housing
6. The forked contact portions of the female con-
tacts 15 lie within cavities 16 of the second housing
13.

The second connector element 2 is further
provided with two rows of second additional con-
tacts 17 and 18 for ground and power connection.
The rows of additional contacts 17 and 18 are
located adjacent a corresponding sidewall 14 of the
second housing 13. At their lower ends the addi-
tional contacts 17, 18 are provided with a spring
type tongue 19 as contact portions for contacting
the male additional contacts 11, 12. The tongues
19 are biased against the sidewalls 14. These
sidewalls 14 are further provided with siots 20 as
more clearly shown in the perspective view of fig.
2. These slots 20 are provided for receiving the
additional contacts 11, 12.

Due to the described design of the connector
assembly 1, the overall dimension of the connector
assembly is not increased substantially by the pro-
vision of the rows of additional contacts.

As shown in fig. 1 and 2 the contacts 15, 17
are guided through a guide plate 21 for aligning the
outer ends of these contacts with the holes of the
daughter board 2 in which the outer ends of all
contacts 15, 17 and 19 are for example press fit.

In the embodiment of fig. 1 and 2 each three
subsequent additional contacts 17 and 18 are in-
tegral as shown in fig. 2.

Fig. 3 shows a second embodiment of a first
connector element 22 which mainly corresponds
with the first connector element 4 of fig. 1. In this
case three additional contacts 23 are also integral
and provided with a common power connection
end 24 as clearly shown in the perspective view of
fig. 4. For the remaining part the connector element
22 is identical to the connector element 4 and will
not further be described. It will be clear that any
desired design for power connection to the addi-
tional contacts can be chosen. The advantage of
the use of standard male contacts as additional
contacts lies in the fact that in this case they can
easily be inserted from the backside of the back-
plane 3.

The described design of the first connector
element 4 provides the possibility to lengthen the
first signal contacts 10 and the additional contacts
11, 12 at the side opposite of the contact region 9
of the first housing 6 as shown in fig. 5. Thereby a
third connector element 25 can be provided with
the backplane 3 lying in the center between the
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connector elements 4 and 25. The third connector
element 25 comprises a third housing 26 of insulat-
ing matertial with a base 27 and spaced upright
sidewalls 28 extending paralle! to each other from
the base 27. Between the sidewalls 28 a contact
region 29 is defined in which the lengthened con-
tacts 8, 11 and 12 are projecting through the base
27. In this manner a high density connection is
obtained with the backplane 3 as central hart of the
system. As shown in the embodiment of fig. 5 the
third connector element 25 may cooperate with a
fourth connector element 30 which is connected to
another daughter board 31 and which is identical to
the second connector element 5.

Referring to fig. 6 there is shown an alternative
embodiment of the connector assembly with the
first connector element 4 and third connector ele-
ment 25 on both sides of the backplane 3. in this
case the connector eiement 25 cooperates with a
cable connector element 32 for a shielded cable
33. The cable connector element 32 is provided
with a metal cap 34 for the cable 33 with a pas-
sage for this cable, which passage contacts the
shield 35 of the cable 33 as indicated in fig. 6.
Wires 36 of the cable 33 are connected to the
signal contacts 37 mounted in a housing 38 of
insulating material. The housing 38 mainly cor-
responds with the housing 13 of the second con-
nector element 5. In this case the additional con-
tacts 17, 18 are contacting the metal cap 34 so that
a continuous low impedance ground connection
from the cable shield 35 to the daughter board 2 is
obtained through the additional contacts 11, 12 of
the connector elements 25 and 4 and the additional
contacts 17, 18 of the connector element 5.

For high speed applications it may be desired
to use contacts as short as possible. In the em-
bodiments of fig. 1-5 in which the connector ele-
ments 5, 30 connected to the daughter board are
focated on one side of the daughter board the
length of the contacts at the side directed away
from the daughter board 2 is relatively long. Fig. 7
and 8 show a first embodiment of the invention in
which the length of the contacts is decreased.

As shown in fig. 7 and 8 a connector element
39 is provided with a housing 40 of insulating
material having two equal parts 41 each having
outwardly directed sidewalls 42 and 43. The
sidewalls 43 of the parts 41 are facing each other
and each are provided with slots 44 corresponding
with the slots 20 in the sidewall 14 of the housing
13.

In the mounted situation of fig. 8 the housing
40 includes four rows of signal contacts 45 with
forked contact portions for contacting the male
signal contacts 46 of a connector element 47 with a
housing 48 of insulating material. The construction
of the housing 48 corresponds the center of the
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housing 48, which additional contacts 49 with the
construction of the housing 6. However, in this
embodiment one row of additional contacts 49 is
provided in cooperate with additional contacts 50 of
the connector element 39. Each part 41 of the
housing 40 is provided with one row of additional
contacts 50 mounted in the same manner as the
additional contacts 17, 18 in the housing 13 of the
connector element 5. The additional contacts 49
will be received in the slots 44 in the sidewalls 43
of the parts 41 while contacting tongues 51 of the
additional contacts 50.

A daughter board 52 is located in the center of
the housing 40 in line with the additional contacts
49 and 50 so that these additional contacts can be
provided without increasing the overall dimension
of the housing 40. The outer ends 53 of all con-
tacts 45 and 50 are surface mounted on the daugh-
ter board 52. ’

As shown in fig. 9, the outer ends of the
contacts 45 and 50 of the connector element 39
can also be mounted in plated through holes in the
daughter board 52 in any desired manner, for ex-
ample by press fit.

Although not specifically claimed the embodi-
ments of fig. 7, 8 and @ can be modified in the
same manner as described for the connector as-
sembly 1 of fig. 1.

it will be clear that the invention is not limited
in any way to the embodiments described and
shown in the drawings and can be varied in a
number of ways within the scope of the ciaims.

Claims

1. Connector assembly for printed circuit
boards, comprising
a first connector element with a first housing of
insulating material including a base and two spaced
upright sidewalls extending parallel to each other
from said base and defining a contact region there-
between and a plurality of rows of male contacts
provided within said contact region parallel to said
sidewalls,
a second connector element with a second housing
of insulating material including outwardly directed
sidewalls adapted to be fitted between the spaced
sidewalls of said first housing, and a plurality of
parallel rows of female contacts having contact
portions for contacting the male contacts when said
second housing is received between the sidewalls
of said first housing,
a plurality of first additional contacts in said first
housing, and
a plurality of second additional contacts in said
second housing, said second additional contacts
having contact portions for contacing said first ad-
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ditional contacts when said second housing is re-
ceived between the sidewalls of said first housing,
characterized in that

said first additional contacts are male contacts
mounted in the base of said first housing in at least
one row close to one of said sidewalls, and

said second additional contacts being arranged in
at least one row in said second housing adjacent a
corresponding one of its outwardly directed
sidewalls which is provided with a plurality of slots
for receiving said at least one row of first additional
contacts.

2. Connector assembly according to claim 1,
characterized in that said first additional contacis
extend along a longer distance from said base into
said contact region than said male contacts.

3. Connector assembly according to claim 1 or
2, characterized in that said male contacts and
said first additional contacts are lengthened at one
side opposite of the contact region of the first
housing, a third housing of insulating material being
provided including a base and two spaced upright
sidewalls extending parallel to each other from said
base and defining a second contact region there-
between, said lengthened male and first additional
contacts projecting through said base into said
second contact region thus providing a third con-
nector element with at least one row of additional
contacts close to one of its sidewalls.

4. Connector assembly according to claim 3,
characterized by a fourth connector element with
a fourth housing of insulating material including
outwardly directed sidewalls adapted to be fitted
between said spaced sidewalls of said third hous-
ing, and a plurality of parallel rows of fourth con-
tacts and at least one row of fourth additional
contacts, said fourth and fourth additional contacts
each having contact portions for contacting the
lengthened male and first additional contacts, re-
spectively, when said fourth housing is received
between the sidewalls of said third housing, at least
one of the outwardly directed sidewalls of said
fourth housing being provided with a plurality of
slots for receiving said at least one row of length-
ened first additional contacts.

5. Connector assembly according to claim 4,
characterized in that the second and fourth con-
nector elements are identical to each other.

6. Connector assembly according to claim 4,
characterized in that said fourth connector ele-
ment is made as a cable connector element for a
shielded cable with a plurality of wires connected
to said fourth contacts, said fourth connector ele-
ment being provided with a metal cap with a pas-
sage for said cable adapted to contact the shieid of
the cable, wherein said at least one row of fourth
additional contacts is connected to said metal cap
thereby providing a continuous connection from
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said shield to said first additional contacts.

7. Connector assembly according to claim 1 or
2, characterized in that a plurality of said first
additional contacts are integral with each other.

8. Connector assembly according to claim 7,
characterised in that a plurality of integral additional
contacts are provided with a common power con-
nection end opposite of the contact region of the
first housing.

9. Connector assembly for printed circuit
boards comprising
a first connector element with a first housing of
insulating material including a base and two spaced
upright sidewalls extending parallel to each other
from said base and defining a contact region there-
between and a plurality of rows of male contacts
provided within said contact region parallel to said
sidewalls,

a second connector element with a second housing
of insulating material including outwardly directed
sidewals adapted to be fitted between the spaced
sidewals of said first housing, and a plurality of
parallel rows of female contacts having contact
portions for contacting the male contacts when said
second housing is received between the sidewalls
of said first housing,

a plurality of first additional contacts in said first
housing, and

a plurality of second additional contacts in said
second housing, said second additional contacts
having contact portions for contacting said first
additional contacts when said second housing is
received between the sidewalls of said first hous-
ing,

characterized in that

said first additional contacts are male contacts
mounted in a row in the base of said first housing
and

said second housing comprises two parts each
having outwardly directed sidewalls, one sidewall of
one part facing one sidewall of the other part,
wherein the printed circuit board to be connected
to the contacts of the second housing is to be
located above the facing sidewalls, the facing
sidewalls of said two parts being provided with
slots for receiving said row of first additional con-
tacts, at least one of said parts being provided with
said second additional contacts arranged in a row
adjacent said sidewal provided with slots.

10. Connector assembly according to claim 9,
characterized in that said parts of said second
housing are identical and said row of first additional
contacts is mounted in the center of the base of
the first housing.
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