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Electrical connector capable of absorbing manufacturing

tolerances

FIELD OF THE INVENTION

Generally, the invention relates to the field of elec

trical connectors. More specifically, the invention relates to

the field of electrical connectors that are arranged for con-

tacting a first mating board connector of a first circuit board

and a second mating board connector of a second circuit board,

wherein the second circuit board is arranged substantially par

allel to the first circuit board. Such an electrical connector

may e.g. be a cable connector or an interconnector between two

board connectors.

BACKGROUND OF THE INVENTION

Electrical connectors typically establish an electrical

connection between the contacts of the electrical connector and

corresponding mating contacts of a mating connector for purposes

of e.g. signal transfer. In order to maintain the electrical

connection between the electrical connector and the mating con

nector, a mechanical interconnection between the electrical

connector and the mating connector or another component is often

desired. A variety of fastening means are known in the prior art

to provide such a mechanical interconnection with the mating

connector or other component, including screw connections,

latching connections etc.

Although such fastening means operate satisfactorily

for a variety of applications, they may prove troublesome for

applications employing components with large tolerance ranges

due to e.g. manufacturing. Such applications involve, for exam

ple, electrical connection systems suffering from tolerance

stack-ups, including parallel circuit boards comprising board

connectors that should be electrically interconnected. For such

applications, the position of the connector with respect to the

mating board connectors on both parallel circuit boards in order

to establish the electrical connection may not coincide with the

required position to establish the mechanical interconnection.



If the difference between these positions is too large, the con

nector is unsuitable for the application as it will not be able

to provide both the electrical and the mechanical connection.

Consequently, there exists a need in the art for an

electrical connector with an improved capability in absorbing

tolerances .

SUMMARY OF THE INVENTION

In an aspect of the invention, an electrical connector

is provided that is arranged for contacting a first mating board

connector of a first circuit board and a second mating board

connector of a second circuit board, said second circuit board

being arranged substantially parallel to said first circuit

board. The connector comprises a housing accommodating a first

contact block and a second contact block, each comprising one or

more contacts arranged for mating in a mating direction with re

spectively said first and second mating board connector. The

first contact block and second contact block are floatingly ar

ranged in the housing.

In another aspect of the invention, an electrical con

nector is provided that is arranged for contacting a first

mating connector of a first circuit board and a second mating

connector of a second circuit board, said second circuit board

being arranged substantially parallel to said first circuit

board and said first mating connector and second mating connec

tor having a substantially parallel mating direction. The

connector comprises a housing accommodating a first shroud ac

commodating at least one first contact block and a second shroud

accommodating at least one second contact block. The first and

second contact block each comprise one or more contacts arranged

for mating in said mating direction with respectively said first

mating board connector of said first circuit board and said sec

ond board connector of said second circuit board. The first and

second shroud are floatingly arranged in the housing in at least

one direction perpendicular to the mating direction.

In yet another aspect of the invention, an electrical

connector is provided that is arranged for contacting a first



mating connector of a first circuit board and a second mating

connector of a second circuit board, said second circuit board

being arranged substantially parallel to said first circuit

board and said first mating connector and second mating connec-

tor having a substantially parallel mating direction. The

connector comprises a housing accommodating a first shroud ac

commodating at least one first contact block and a second shroud

accommodating at least one second contact block. The first and

second contact block each comprise one or more contacts arranged

for mating in said mating direction with respectively said first

mating board connector of said first circuit board and said sec

ond board connector of said second circuit board. The first and

second shroud are floatingly arranged in the housing in at least

one direction perpendicular to the mating direction. The elec-

trical connector further has first and second fastening elements

arranged for fastening said housing to either said first mating

board connector or said second mating board connector.

The floating arrangement of the first and second con

tact blocks, eventually in combination with their respective

shrouds, allows the contact blocks to adapt their position

within the housing, in particular in at least one direction per

pendicular to the mating direction of the connector and the

first and second mating board connectors, for establishing elec

trical contact. Consequently, the capability of the connector of

the invention to establish an electrical connection with both

board connectors along with a mechanical interconnection between

the connector and a counter component (such as the board connec

tors) is improved. A further improvement is achieved if

fastening elements of the connector for the mechanical connec-

tion are arranged such that these interact with either the first

board connector (or another component fixated with respect to

the first circuit board) or the second board connector (or an

other component fixated with respect to the second circuit

board) .

The embodiment of the invention as defined in claim 2

provides the advantage of protection of the contact blocks that

protrude from the housing of the connector.



The embodiment of the invention as defined in claim 3

provides a suitable construction to allow floating of the first

and second shroud.

The embodiment of the invention as defined in claim 4

comprises a construction for releasably retaining the first and

second shroud within the housing.

The embodiments of the invention as defined in claims 5

and 6 improve the capability of the connector to absorb toler

ances .

The embodiment of the invention as defined in claim 7

provides a safe and clean connector.

The embodiment of the invention as defined in claim 8

is a suitable application of the connector as a board-to-board

jumper .

It should be appreciated that the above-described as

pects and embodiments may be combined.

The invention will be further illustrated with refer

ence to the attached drawings, which schematically show

embodiments according to the invention. It will be understood

that the invention is not in any way restricted to these embodi

ments .

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings :

FIG. 1 depicts an electrical interface comprising par

allel circuit boards with associated mating board connectors to

be connected by a connector according to an embodiment of the

invention;

FIGS. 2A and 2B show schematic illustrations of elec-

trical connectors provided on the interface of FIG. 1 according

to embodiments of the invention, and

FIGS. 3A-3F show a practical example of an electrical

connector corresponding to the embodiment of FIG. 2B.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front view of an electrical interface

comprising a first mating board connector 1 of a first circuit



board 2 and a second mating board connector 3 of a second cir

cuit board 4 . The second circuit board 4 is arranged

substantially parallel to the first circuit board 2 . The first

mating board connector 1 and second mating board connector 3

have a substantially parallel mating direction M (directed into

the plane of the figure) . As shown in FIG. 1 , each circuit board

may comprise a plurality of mating board connectors. Hereinaf

ter, the first and second mating board connectors will be

referred to first and second board connectors, whereas the first

and second circuit board will be referred to as first PCB and

second PCB (printed circuit board) .

The contacts of the board connectors 1 , 3 are exposed

to openings in panel plates 5 , 6 . The panel plates 5 , 6 each

have openings I 8 capable of receiving fastening elements, such

as screws, of the connector according to an embodiment of the

invention, as will be described below. The fastening elements

and the corresponding openings provide for the mechanical inter

connection as described in the introductory part of the present

application.

In FIGS. 2A and 2B, a schematic illustration is shown

of an electrical connector 10 connected to the assembly of FIG.

1 . The electrical connector 10 of FIG. 2A is a cable connector

providing external signals over cables C to both the first and

second board connector 1 , 3 . In FIG. 2B, the electrical connec-

tor 10 interconnects the first board connector 1 and second

board connector 3 via cables or wires C to accomplish signal

transfer between the first PCB 2 and second PCB 3 . Such an elec

trical connector 10 may be referred to as a board-to-board

jumper and will be described in further detail with reference to

FIGS. 3A-3F.

The electrical connector 10 in FIGS. 2A and 2B com

prises a housing 11 accommodating a first contact block 12 and a

second contact block 13, each comprising one or more contacts

14, 15 arranged for mating in the mating direction M with re-

spectively the first and second board connector 1 , 3 . The first

contact block 12 and second contact block 13 are floatingly ar

ranged in the housing 11.



The floating arrangement of the first and second con

tact blocks 12, 13 allows the contact blocks 12, 13 to adapt

their position within the housing 11, in particular in at least

one direction Fl, F2 perpendicular to the mating direction M .

Consequently, the capability of the connector 10 to establish an

electrical connection with both board connectors 1 , 3 along with

a mechanical interconnection between the connector 10 and the

board connectors 1 , 3 and/or e.g. the panel plates 5 , 6 is im

proved .

FIGS. 3A-3F show a practical example of an electrical

connector 10 as depicted in FIG. 2B.

Referring first in particular to FIGS. 3A and 3B, the

connector 10 has first contact blocks 12A, 12B, 12C comprising

the contacts 14 for mating with corresponding contacts of the

first board connector 1 and second contact blocks 13A, 13B, 13C

comprising the contacts 15 for mating with the corresponding

contacts of the second board connector 3 . In the present embodi

ment, each contact block 12A-12C and each contact block 13A-13C

comprises 24 contacts 14 respectively 15 .

The connector 10 has a first shroud 20 and a second

shroud 21 comprising compartments for accommodating the contact

blocks 12A-12C respectively 13A-13C. A shroud is a part or com

ponent or an accessory which provides physical protection to

otherwise exposed contact blocks or contacts. The contact blocks

12A-12C, 13A-13C are fixated within the shrouds 20, 21 by struc

tures 22 on the contact blocks 12A-12C, 13A-13C and

corresponding openings 23 in the shrouds 20, 21. Furthermore,

the shrouds 20, 21 each comprise an interference structure 24,

here a rib provided around the outer surface of the shrouds 20,

21, for retaining the shrouds 20, 21 within the housing 11.

FIG. 3C shows a detailed image of the housing 11 of the

connector 10. The housing 11 has an outer wall 30 that defines

the perimeter of the housing 11 and an inner wall or separation

element 31 that divides the interior of the housing 11 in a

first housing portion 32 and a second housing portion 33 of sub

stantially equal dimensions. The first housing portion 32 and

second housing portion 34 are structured for receiving respec-



tively the first shroud 20 and second shroud 21. In particular,

each housing portion 32, 33 has a holding edge 34, 35 at the

mating side of the housing 11 and latches 36, 37 arranged within

said housing 11. By interference with the rib 24, 25, the first

shroud 20 and second shroud 21 are fixated in the mating direc

tion M between the holding edge 34, 35 and the latches 36, 37 in

respectively the first housing portion 32 and second housing

portion 33 .

In an aspect of the invention, the housing 11 further

has receiving structures 38 provided on the outer side of the

wall 30. It is noted that both receiving structures are on one

side of the separation element 31. The receiving structures are

capable of holding fastening elements 40, shown in FIG. 3D.

The housing 11 furthermore comprises an attachment

structure 39 for attaching a cover 41, shown in FIG. 3D, to the

housing 11.

FIG. 3D illustrates a manufacturing process of the

electrical connector 10.

First, the contact blocks 12A-12C, 13A-13C are inserted

in the shrouds 20, 21 and interconnected (12A-13A, 12B-13B, 12C-

13C) via cable C . The contact blocks 12A-12C, 13A-13C are fix

ated in the shrouds 20, 21 by interaction of the elements 22,

23.

The housing 11 comprises fastening elements 40 retained

by the receiving structures 38

The shrouds 20, 21 that accommodate the interconnected

contact blocks 12A-12C, 13A-13C are then inserted in the housing

11, more specifically in the respective housing portions 32, 33,

until the interference structures 24, 25 of the shrouds 20, 21

are captured between the holding edges 34, 35 and latches 36,

37. In this position, the freedom of movement of the shrouds 20,

21 in the mating direction M is restricted.

Finally, the cover 41 is attached to the housing by co

operation of the attachment structure 39 and a corresponding

locking structure 42 of the cover 41. Said attachment is facili

tated by locking hooks 43 capable of interfering with

corresponding receiving structures 44 in the housing wall 30.



The cover 41 prevents immediate access to the internal of the

connector 10 and, accordingly, provides safety and prevents dust

and dirt from entering the connector.

Although movement of the shrouds 20, 21 in the mating

direction of the housing 11 is restricted, the shrouds 20, 21

are capable of moving or floating in directions Fl, F2 perpen

dicular to the mating direction M . In the embodiment of FIGS.

3A-3F (most clearly in FIG. 3E; the cables C and cover 41 are

omitted for reasons of clarity) , this floating character of the

shrouds 20, 21 is accomplished by the internal structure of the

housing and the external surface of the shrouds 20, 21. In par

ticular, a first gap Gl exists between the first shroud 20 and

the surrounding walls 30, 31 of the first housing portion 32 and

a second gap G2 exists between the second shroud 21 and the sur-

rounding walls 30,31 of the second housing portion 33 to allow

floating of the first and second shroud 20, 21 in the directions

Fl, F2 perpendicular to the mating direction M . More precisely,

the gaps Gl, G2 are provided between the outer surfaces of the

interference structures 24, 25 and the walls of respectively the

first housing portion 32 and second housing portion 33. The di

mensions of the gaps Gl, G2 restrict floating of the shrouds 20,

21 in the directions Fl, F2 . The gaps is typically 0,25 mm

large .

FIG. 3F shows the complete electrical connector 10 in

its assembled state. The shrouds 20, 21 with the contact blocks

12A-12C, 13A-13C, protrude through the housing 11 to enable the

contacts 14, 15 to establish an electrical connection with the

corresponding contact of the first and second board connectors

1 , 3 in FIG. 1 . As a result of the floating arrangement of the

shrouds 20, 21, the position of the contact blocks 12A-12C and

the contact blocks 13A-13C automatically adapt independently

from each other in directions parallel to the panel plates 5 , 6 ,

while fastening the electrical connector 10 by means of coopera

tion of the fastening elements 40 and the openings 7 , 8 of the

panel plates 5 , 6 . The fasting elements 40 of the connector 10

are positioned such that these cooperate only with either the

openings 7 of the first panel plate 5 or the openings 8 of the



second panel plate (or the covers of the board connectors 1 , 3

behind these openings) .

Optionally, in order to help the connection of the

electrical connector 10 with the mating board connector 1,3, the

shrouds 20, 21 are provided with first guiding means, which co

operate into a complementary fashion with complementary guiding

means provided with the board connector 1,3. As an example, the

shrouds 20,21 include ridges 45, located and spaced at a regular

pitch on the exterior surfaces of top 46 and low 47 walls. Hence

a channel 48 is defined between two adjacent ridges 45, said

channel is adapted to receive a complementary rib 49 formed on

the interior surfaces of the top and low walls of the board con

nector housing.

It should be appreciated that the above-described em-

bodiments are described by way of example only. Modifications

can be envisaged by the man skilled in the art, including pro

viding less or more contact blocks or designing other floating

structures, without departing from the spirit of the invention.



CLAIMS

1 . An electrical connector (10) arranged for contacting

a first mating board connector (1) of a first circuit board (2)

and a second mating board connector (3) of a second circuit

board (4), said second circuit board being arranged substan-

tially parallel to said first circuit board, wherein said

connector comprises:

a housing (11) ;

- at least one first contact block (12 ;12A-12C) flόatingly
arranged in said housing and comprising one or more con-

tacts (14) arranged for mating in a mating direction (M)

with said first mating board connector of said first cir

cuit board, and

at least one second contact block (13; 13A- 13C) floatingly

arranged in said housing and comprising one or more con-

tacts (15) arranged for mating in said mating direction

with said second mating connector of said second circuit

board .

2 . The electrical connector (10) according to claim 1 ,

wherein said at least one first contact block (12A-12C) is fix-

ated within a first shroud (20) and said at least one second

contact block (13A-13C) is fixated within a second shroud (21)

and wherein said first shroud and second shroud are floatingly

arranged within said housing.

3 . The electrical connector (10) according to claim 2 ,

wherein said housing (11) comprises a first housing portion (32)

defined by walls (30,31) of said housing surrounding at least a

portion (24) of said first shroud (20) and a second housing por

tion (33) defined by walls (30,31) of said housing surrounding

at least a portion (25) of said second shroud (21) , wherein a

first gap (Gl) exists between said first shroud and said sur

rounding walls of said first housing portion and a second gap

(G2) exists between said second shroud and said surrounding

walls of said second housing portion to allow floating of said

first and second shroud in at least one direction (Fl, F2) per-

pendicular said mating direction (M) .



4 . The electrical connector (10) according to claims 2

or 3 , wherein said housing (11) comprises at least one holding

edge (34,35) at a mating side of said connector and one or more

latches (36,37) arranged within said housing and wherein at

least one of said first shroud and second shroud (20,21) is fix

ated in said mating direction (M) between said holding edge and

said one or more latches .

5 . The electrical connector (10) according to one or

more of the preceding claims, wherein said connector comprises

first and second fastening elements (40) arranged for fastening

said housing (11) on a component (1,3,5,6) associated with ei

ther said first circuit board (2) or said second circuit board

(4) .

6 . The electrical connector (10) according to claim 5 ,

wherein said first and second fastening elements (40) are ar

ranged for fastening said housing (11) to either said first

mating board connector (1) or said second mating board connector

(3) .

7 . The electrical connector (10) according to one or

more of the preceding claims, wherein said connector further

comprises a cover (41) attached to said housing (11) opposite to

said mating side.

8 . The electrical connector (10) according to one or

more of the preceding claims, wherein said first contact block

(12;12A-12C) and second contact block (13 ;13A-13C) are electri

cally interconnected within said housing (11) for coupling said

first and second mating board connectors (1,3) .

9 . An electrical connector (10) arranged for contacting

a first mating connector (1) of a first circuit board (2) and a

second mating connector (3) of a second circuit board (4) , said

second circuit board being arranged substantially parallel to

said first circuit board and said first mating connector and

second mating connector having a substantially parallel mating

direction (M), wherein said connector comprises:

- a housing (11) ;

a first shroud (20) accommodating at least one first con

tact block (12; 12A- 12C) having one or more contacts (14)



arranged for mating in said mating direction with said

first mating board connector of said first circuit board,

wherein said first shroud is floatingly arranged in said

housing in at least one direction (Fl, F2) perpendicular to

said mating direction, and

a second shroud (21) accommodating at least one second con

tact block (13; 13A- 13C) having one or more contacts (15)

arranged for mating in said mating direction with said sec

ond mating board connector of said second circuit board,

wherein said second shroud is floatingly arranged in said

housing in at least one direction (Fl, F2) perpendicular to

said mating direction.

10. An electrical connector (10) arranged for contact

ing a first mating connector (1) of a first circuit board (2)

and a second mating connector (3) of a second circuit board (4) ,

said second circuit board being arranged substantially parallel

to said first circuit board and said first mating connector and

second mating connector having a substantially parallel mating

direction (M), wherein said connector comprises:

- a housing (11) ;

a first shroud (20) accommodating at least one first con

tact block (12; 12A- 12C) having one or more contacts (14)

arranged for mating in said mating direction with said

first mating board connector of said first circuit board,

wherein said first shroud is floatingly arranged in said

housing in at least one direction (F1,F2) perpendicular to

said mating direction;

a second shroud (21) accommodating at least one second con

tact block (13;13A-13C) having one or more contacts (15)

arranged for mating in said mating direction with said sec

ond mating board connector of said second circuit board,

wherein said second shroud is floatingly arranged in said

housing in at least one direction (Fl, F2) perpendicular to

said mating direction, and

- first and second fastening elements (40) arranged for fas

tening said housing to either said first mating board

connector or said second mating board connector.











A . CLASSIFICATION OF SUBJECT MATTER
INV. H01R13/631 H01R31/08

ADD. H01R12/16

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOlR

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and where practical, search terms used)

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document with indication where appropriate, of the relevant passages Relevant to claim No

DE 198 44 281 Al (SIEMENS AG [DE]) 1-3,5,

18 May 2000 (2000-05-18) 8-10
abstract; figures 1-4
column 2 , line 31 - column 3 , line 33

US 5 584 724 A (SHIBATA JUNICHIRO [JP] ET 1-3,5,

AL) 17 December 1996 (1996-12-17) 8-10
column 2 , line 61 - column 4 , line 37

US 4 808 115 A (NORTON JEFFREY M [US] ET 1-3,5,9,
AL) 28 February 1989 (1989-02-28) 10

abstract; figures 1-4
column 6 , line 63 - column 9 , line 44

EP 1 501 158 A (SUMITOMO WIRING SYSTEMS 1,9,10
[JP]) 26 January 2005 (2005-01-26)
abstract; figures 1-5
paragraph [0026] - paragraph [0034]

_ . _ -/-

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents
"T" later document published after the international filing date

1A document defining the general state of the art which is not or priority date and not In conflict with the application but
cited to understand the principle or theory underlying the

considered to be of particular relevance Invention
1E" earlier document but published on or after the international X" document of particular relevance the claimed invention

filing date cannot be considered novel or cannot be considered to
1L" document which may throw doubts on prionty claιm(s) or involve an Inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O1 document referring to an oral disclosure use, exhibition or document Is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art

later than the priority date claimed &" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

18 December 2006 28/12/2006

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P B 5818 Patentlaan 2
NL 2260 HV RijSWIjk

TeI (+31-70) 340-2040, Tx 3 1 651 epo nl
Fax (+31-70) 340-3016 SERRANO FUNCIA, J

Form PCT/ISA/210 (second sheet) (April 2005)



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

US 2003/228791 Al (MILAN HENRY [US]) 1,9,10
11 December 2003 (2003-12-11)
abstract; figures 1-3,14
paragraph [0049] - paragraph [0053]

Form PCT/ISA/21 0 (continuation of second sheet) (April 2005)



n ormat on on patent family members
PCT/EP2006/004583

Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 19844281 Al 18-05-2000 NONE

US 5584724 A 17-12-1996 JP 2779761 B2 23-07-1998
JP 7235355 A 05-09-1995

US 4808115 A 28-02-1989 NONE

EP 1501158 A 26-01-2005 NONE

US 2003228791 Al 11-12-2003 AU 2003273870 Al 22-12-2003
WO 03104999 A2 18-12-2003
US 2005070154 Al 31-03-2005

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

