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57) Claim

1. 4 eonnector for interconnecting a multiconductor cable

fraving a plurality of conductors, each surroundad by insulation
material, with a printed circuit board comprising:

a block~shaped insulation housing having a first section
for receiving the conductors of the cable at one end,
and a decond section terminating in the form of a U-shape
at the olher end of the housing capable of being connected
to the printed eircuit board,

a plurality of partitions aligned longltudinally along said
connector housing, ecaid partitions defining in said one
soction a plurality of conductor receiving channels and
in said second section a plurality of parallel grooves,

a plurallty of openings at said one end of the housing and
aligned with sald channels that the conductors ars
individually inserted and received within the channsls of
sald first housing section,

a plurality of long, flat contact springs adapted for

oy
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insertion in each of the parallel grooves, each said
contact spring having at the end to be inserted in the
first housing section at least one tooth capable of
piercing through the insulation material of and making
electrical contact with the conductor received in the
channel which is aligned with the groove in which said
contact spring is inserted, the other end of each said
contact spring being adjacent said other end of the
housing and terminating in U-shaped spring part with a
first and second leg, said first leg designed for
electrically contacting a corresponding contact strip
on the printed circuit board, said first and second legs
and said one tooth being disposed in approximately the

same plane as the rest of the contact spring.
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CONNECTOR FOR INTERCONNECTING CGABLE
TO A PRINTED CIRCULT BOARD

BACKGROUND OI" THE INVENTION

1. Field of the invention ,

This invention relates to a connector for a multiconductor
cable with a number of separate insulated conductors and, more
particulary, to making connection to a corresponding number of
parallel contact strips near the edge of an electrical circuilt

such as a circuit board.

. 2. Description of Related Art

Connectors for interconnecting a multiconductor cable and a
printed circuit board typically have a block-shaped insulation
with a section for receiving the cable conductors at one end.
One such connector is disclosed in European Patent Application
No. 0 063 696 published Nov. 3, 1982. The other end of the housing
is formed as U-shaped jaw and can be plugged onto the edge of a
printed circut board.

In the connector described in the aforehand European Patent
Application, the long block-shaped insulation housing is
provided in the longitudinal direction on the top and bottom sides
with receiving grooves for receiving in each case the contact
springs. At the plug on one side, the spring parts of ‘the contact
springs are then situated alternatingly on either side of the
U shaped jaw. In this manner, in light-current engineering such
as in telephone sets, the end of a multiconductor cable can be
connected to a printed circuit board-ﬁiig:is provided with
contact strips on both sides near the edge. 1In ‘the aforenoted
connector, the contact springs are situated in wide receiving
grooves so that the flat spring part can make contact over a
wide surface area with the respective strip in a plane parallel
to the printed circuit board which is to be contacted. The
anchorable part of the contact spring situated in the conductor
section of the insulation housing has a peice which is bent at
approximately a right angle to the flat mainpart of the spring

-and which has two teeth which can be pierced through the
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insulation of and through the associated conductor. The
conductors are alternately connected to the contact springs

at top and bottom sides of the insulation housing. The
insulation housing and specifically its conductor section are
rigidly and solidly constructed. The conductor insertion
openings are small channels which run through the solid part of
the insulation housing. The wide receiving grooves at the top
and bottom of the insulation housing penetrate only to a amall

depth into the material of the solid insulblion housing.

SUMMARY OF THE INVENTION

The object of the pﬁﬁi&nt invention is to provide a very
small slim connector wéihkeasily electrically contactls the
contact strips on one side of a printed circuit board in an
expediently safe manner. The object of the invention is also
to construct the contact springs of the connector so that they
can be pressed easily in a single process out of a flat spring
without supplementary bending operations.

The present invention achives these objects hy dividing the
insulation housing in the longitundinal direction into narrow
chambers, which are each aligned with conductor-receiving
channels and contact spring recelving grooves, by partitions
running from one side to the other connector housing. All the
receiving grooves are disposed at the one side of the insulation
housing and in each case merge into the narrow chambers. Each
contact spring is constructed in its entriety as a flat spring
to be inserted in the plane of its respective narrow chamber.
FEach contact spring also includes a spring part at the plug-on
section end which is U-shaped. One leg of the U-shaped end is
designed for contacting the respective contact strip on one side
of the printed circuit board. The other leg of the U-shaped
end of the contact spring is designed for contactless support
in the plug-on section. There is also an anchorable part in
line with the other leg in the conductor section which includes
in the same one tooth.

The printed circuit board to be contacted is provided near
its edge with contact strips on one or on both sides. The

connector according to the invention with contact springs

A
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constructed as described above will contact (according to the
plugging-on requirements) with the contact strips on one or
other side of the printed circuit board.

An advantageous embodiment of the invention is characterized
in that each groove at one side of the housing has a rib near the
conductor insertion end such that after inserting and locating
each prepositioned contact spring, the latter may be anchored
with a notch on the contact spring.

Furthermore, in an embodiment of the invention, at the
position of a contact spring in its respective narrow chamber,

a small polarisation or positioning plate can be

inserted into  the
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U-shaped jaw from the plug-on side.

-3~

sonstructed—es—deseribed-above—witi—comtact{according Lo the
plugging-on requirements) with the board.

An advantageous embodiement of the invewfion is charactized

in that each groove at one side of the Housing has a rib near
the conductor insertion end such ti after inserting and
locating each prepositioned con¥éct spring, the later may be
anchored with a notch on t contact spring.
Furthermore, in an epffodiment of the invention, at the position

of a contact spring #h its respective narrow chamber, a small

Ehe plate is made of
insulation material and fits into a slot in the printed circuit
board formed at a position of the corresponding contact strip in
order to achieve the desired positioning of the connector.

Furthermore, transverse to the longitudinal direction at one
side in the conductor receiving section, a comb-like part or
a row of separate comb parts of the insulation housing is
constructed with teeth separated at the desired conductor
pitch spacing and directed towards the conductors. The comb-
like part or separate comb parts are slidable inwards for
maintaining the conductors spaced and for clamping item.

These comb-like parts are injection-moulded during the
manufacture as a component of the insulation housing. When the
conductors are inserted, exerting pressure force the comb-like
part (or each separate comb part of the row) will cause it to
break free and be pressed inwards until the teeth are
situated between the conductors.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be better understood by reference to the
following detailed description when considered in conjunction
with the accompanying drawings, in which:

FIGS.1 to 4 are prespective views of a connector according
to the invention, partially cut-away in the longitudinal
direction, in various stages of assembly of the insulation
housing and the associated conductors and contact springs.
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FIG. 5 is a perspective view of the other side of an
assembled connector according to the invention;

FIG. 6 is a perspective illustration of the manner in
which three connectors according to the invention provided with
a polarization or positioning clip can be connected to a printed
circuit board; and

FIGS. 7a to 7e are perspective views of a connector with an
auxiliary piece for contacting a plurality of contact pins of
a pinholder.

DETAILED DESCRIPTION OF THE INVENTION

As shown in FIGS. 1-5, the connector includes a generally
block-shaped insulation housing 1 having bottom and top surfaces
2 and 3, a cable conductor insertion end 4, and plug-on end 5.
The housing also includes a number of partitions 9 extending
parallel to the housing's longitudinal direction, The partitions
9 divide the connector housing into a number of narrow chambers
with conductor receiving channels at one end of the housing and
contact spring grooves 14 at the other end.

The conductor insertion end 4 has a number of openings 6
through which conductors 11 of a multiconductor cable can be
inserted into conductor receiving channels 7 until their ends
abut against wall 8. The wall 8 essentially divides the
conductor housing into two sections. The first section includes
the conductor insertion end 4 and the second section includes
the plug-on end 5. The latter has a U-shaped jaw projecting
from end 5 of the connector. The openings 6 may be rectangular
or any other suitable shape. FIG. 1 shows the connector partially
cut away prior to insertion of conductors 711 and/or contact
springs 10.

The connector of FIG. 1 also includes a comb-like part 12
which is formed as part of the injection-molded insulation
housing 1. As can be more clearly seen in FIGS. 3 and 4, the
comb-like part 12 is provided with separate concial teeth 13,
separated at the pitch spacing of the conductors. The function
of these teeth will be explained below.

A e A e e v g
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FIG. 3 shows the comb-like part 12 as comprising a single
block with teeth 13 projecting towards the interior of the
insulation housing 1. On the side facing the connector, the
comb-like part 12 is joined via its edges to the bottom side 2
of the insulation housing 1. FIG.2a shows the comb-like part 12

as <eparate comb elements. Each comb element is formed from a
cylinder 26, a small plate 27 and a tooth 13. The comb elements
'secuced

are each see;&eé,v1a the small plate 27 to the bottom side 2 of
the insulation housing 1. In FIG. 2b, it can also be seen that
between the outside wall of the conductor insertion end 4 and an
inner t%&ézggggiwall 19, there are disposed small partitions 28
for strengthing the housing construction. These small partitions
28 may extend from the bottom side 2 up to a plane extending
just below the insertion opening 6.

FIGS. 2b and 3 illustrate, furthermore, the manner in which
a contact spring 10 is partially inserted or prepositioned in
its respective groove 14. The coutact spring 10 may be slid into
a receiving groove 14 from the bottom side 2 starting from the

U-shaped, plug-on end 5. Each contact spring 10 is constructed

"in its entirety from a flat spring with all parts disposed in

one plane, which requires very little room and can be inserted
in the plane of a receiving groove 14 and corresponding narrow
chamber. FEach contact spring 10 has a long , continuous leg
which, toégﬂzzglw1th another spring leg 16 forms a U-shaped
spring part at the plug-on end 5. Said spring leg 16 may be
provided with a contact curvature. The contact spring 10 has
at least one, but generally two, teeth 15 at the other end of
the continuous leg in the region of the conductor insertion
end. The function of these teeth will be explained below.

Furthermore, the continuous leg has a recess 10.3 in the

.region of the plug-on section. Said recess engaged a

projection in the top side 3 of the housing when the contact
spring 10 is inserted.

FIG. 3 illustrates the manner in which the conductors 11
are inserted through the openings 6 and disposed in one plane
in the conductor receiving channels until their ends agaisnt
the wall 8. Thereafter, the comb-like part 12, which atvthis

point is still projecting outside the insulation housing 1

it e, gt
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in FIG. 1, can be broken free from the insulation housing by
pressure force by the user and slid inward into the space
available therefor over the width of the insulation housing.

In the embodiment of FIGS. 2a and 2b each comb element is
pressed free separately by the user and slid inward along

and between the small partitions 28 between the walls 4 and

19. The conical teeth 13 are each separated at the required
pitch spacing and have such a conical shape so that when either
the comb-like part 12 of FTIG.3 or the separate comb elements of
FIG. 2b are pressed inward, the teeth 13 end up between and
separate the conductors from each other while simultaneously
clamping them in the inserted state, as shown in FIG. 3. As a
result, both good positioning of the separate insulted conductors
and a pull or strain relief are obtained. The length of the
teeth 13 and their conical form are chosen in a manner such that
account is taken of the penetration of the insulation. The
clamped position of the comb-like part 12 in the space in the
insulation housing cut out for that purpose prevents the part
12 from coming out again. Turthermore, as can also be seen in
FIG. 3, the partially inserted and prepositioned contact spring
10, with their teeth 15 now end up directly opposite each
insulated conductor 11.

The flat contact spring 10 can now, as shown in FIG. 4, be
passed inward so that the teeth 15 pconetrate through the
insulation and pierce into or through eachﬁponductor, thereby
making electrical contact. FIG. 4 shows tha1points of the teeth
15 penetrated into the conductor and through its insulation.

The contact spring 10 also has a notch 10.1 in the long,
continuous leg which facilitates location in the plug-on end of
‘ eonsvnChiopn
the connector. ' In(&ojunction-with a corresponding rib 18 formed
in the insulation housing, the notch 10.1 permits the contact to
pivot during sliding in. There is another notch 10.2. This
notch interacts with a corresponding rib 17 in the insulation
housing. When the teeth 15 are pressed into the conductor in
the last phase of the location, the notch 10.2 will at the

same time end up anchored on the corresponding rib 17. As a

7 result, the cbontact spring 10 is reliably clamped, and an

. - . .obtahned
electrical through-contact to the conductor 11 lsl9$aéﬂed




20

35

FIG. 5 is a perspective view opposite to that of FIG. 1
wherein the bottom side 2 and the plug-on end 5 of the
connector are better seen. All the receiving grooves 14

sepecat .
are provided with a spesxratejcontact spring 10. As shown in
FIG. 5, the spring leg 16 of a contact spring is still
visable on the right-hand side in its corresponding groove 14.
This leg 16 makes contact with a corresponding contact strip
on the edge of a printed circuit board.

Finally, FIG. 6 illustrates the manner in which both a
round and a fiat cable, each consisting of a number ofseparate
conudctors, can be respectively connected via the connector
of the present invention to printed circuit boards 20 and 21.
A number of contact strips 22 are applied in parallel by
conventional techiques to either one or both sides of the
printed circuit boards. The connectors are all shown with the
top side 3 facing upwards. The comb-like section 12 has in this
case been omitted in the drawing for the sake of simplicity.
In this position of the connectors, the spring legs 16 of the
contact springs 10 make contact with the respective contact
strips 22 on the printed circuit boards. These contact strips
22 merge into the printed circuit.

There can sigi%e incorporated in one of the receiving
grooves 14 of the connector an insulation plate, referred to
as a polarization of positioning clip 23, which interacts with
a corresponding groove 24 in the edge of the printed circuit
board. Such a polarization or positioning clip prevents the
connector from being plugged onto the printed circut board
of card incorrectly whereby contact is not achieved between the
correct contact strips and the ﬁgéﬁﬁﬁﬁzdiﬁl legs 16 of the
contact springs. It should be understood that the clip and
corresponding groove must not be disposed in the center of the

corresponding contact plane but in an asymmetric manner.




: FIGS. 7a through 7e show perspective views of an auxiliary
% insulation piece in two embodiments for receiving two or more

| contact pins of a pinholder. Said pins have a square, round or

| flat cross-section as required. Said auxiliary piece is inserted

? 5 in said connector, by which such a edge card conneclcr in a simple
manner is converted in a plug-on pinconnector. These pins
generally are fixed in a pinholder. In order to overcome the small
pitch spacing between these pins at one side of the pinhclder

use could be made of a staggered implementation (FIG. 7a) for a

. 10 further connection to a printed circuit board or the like.

FIG. "7a gives a perspective view how a connector 1 can be
connected via an auxiliary piece 30 of insulating material to a
plurality of pins 36 having a square cross- sectloq”?nd fixed in
a pinholder. The auxiliary piece 30 comprlsfs ak%&iip shaped
insertion end 39 which corresponds with thek%u&}p shaped end 5 of
the plug-on section of the connector 1. Said insertion end 39

includes openings 32 for the pins 36 which have to be inserted

and which have to make contact with the spring legs 16 of the
contact springs 10. FIG. 7d gives a perspective view of another
embodiment of such an auxiliary piece 31. In this case the
connector 1 has to be connected to two flat pins 37 which via the

auxiliary piece 31 engage the spring legs 16 of two contact springs

10. The auxiliary pieces 30,31 on the one wide side are provided

with guiding cams 35 which, upon insertion of swid auxiliary
piece into the plug-on section of the connector 1, glide in the
corresponding grooves 14. FIG. 7b gives a cross-section view of a
connector together with inserted auxiliary piece 30. The said
guiding cam 35 is locked behind a projection of the housing which
is intended to engage the notch 10.3 of the spring 10.

FIGS. 7c and 7e respectively give a view of the other wide
side of the auxiliary pieces 30,31 FIG. 7c shews the open guiding

channels 33 which serve to guide the pins which have to he inserted.
FIG. 7e shows the slots 34 .which serve to guide the projection 38
of the auxiliary piece 31 on the two corresponding walls between
35 the grooves 14 in the connector 1. The flat pins 37 glide at
either side of this projection over the spring legs 16 of two
contact springs 10.

Lt _should -be—also—understocd—thet—theforms—of—tie Invention
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It should be also understood that the forms of the invention shown and
described herein are but preferred embodiments and that various changes may be
made without departing from the spirit and scope of the invention.
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The Claims defining the invention are as follows:=-

.

1. A connector Lor interconnecting a multiconduclor cable
having a plurality of conductors, each surrounded by insulation
material, with a printed circuit board comprising:

a block-shape? insulation housing having a first section

5 for receiving the conductors of the cable at c¢ue end,
and a second secllion terminating in the form of a U-shape
at the other end of the housing capable of being connected
to the printed circuit board,

a plurality of partitions aligned longitudinally along said
10 connector housing, said partitions defining in said one
section a plurality of conductor receiving channels and
in said second section a plurality of parallel grooves,
a plurality of openings at said one end of the housing and
aligned with saild channels that the conductors are

15 individually inserted and received within the channels of
said firat housing section,

a plurality of long, flat contact springs adapted for
insertion in each of the parallel grooves, each said
contact spring having at the end Lo be inserted in the

20 first housing section at least one tooth capable of

piercing through the insulation material of and making
electrical contact with the conductor received in the
channel which is aligned with the groove in which sald
contact spring ls inserted, the other end of each said

R5 contact spring belng adjacent said other end of the
housing and terminating in U-shaped spring part with a
first and second leg, sald first leg designed forv
electrically contacting a corresponding contact strip
on the printed clrcult board, sald firstand second legs

30 and sald one tooth being disposed in approximately the
same plane as the rest of the contact spring.

2. A connector according to claim 1 wherein each groove
has a rib near the conductor insertion end which corresponds with
a noteh formed in each contact spring for sccuring said conbact
35 spring with tha greove.




IR
3. A connectbor according bto claim 1, further comprising a
positioning clip disposed at the U-shaped other end of the
houqing, said clip adapted to £it into a slot in the printed
circuit board in such a manner so as to prevent improper connection
5 to the printed circuit board.

4+« A connector according to claim 1 wherein the insulating
housing further includes a comb-like part formed at said one end
of the first housing section, said part having comb-like teeth
separated at the corresponding conductor pitch spacing, said
10 comb-like part being slidable inward for maintaining the

conductors received wilthith the connector properly spaced and
clamped.

5. A connector according to claim /4 wherein the comb-like
part comprises a number of separate comb elements, each including
a cylindrical part, a small plate, and a comb-like tooth.

6. A connector according to claim 4 wherein the comb-like
part is formed as part of the insulation housing whereby after
the conduciors are inserbed into the housing, the comb-like
part can be broken free by exerting pressure and pressed
inwardly until the teeth end up between the conductors.

DATED this 1 day of June 1989

=

.I. DU PONT DE NEMOURS AND COMPANY

oY //
By : oy /

Jeffrey A. Ryder
Regd. Palent Attorney
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