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hingedly connected to the housing and may AND COMPANY, a corporation
organized and  be made from either electrically conducting existing under
the laws of the State of Dela- or electrically insulating material. If the
ware, United States of America, of Wil- housing is manufactured from a
resilient 5 mington, State of Delaware, United States synthetic material,
for example, thermo- 50 of America, do hereby declare the invention
plastics material, the movable wall of each for which we pray that a patent
may be  opening may be integrally formed with the granted to us, and the
method by which it housing. In this case the movable walls is to be
performed, to be particularly de- would be made considerably thinner than
10 scribed in and by the following state- the rest of the housing to impart
the re- 55 ment:-                                     quired rigidity to
the housing whilst enabling The present invention relates to connec-
movement of the movable walls. Alterna- tors for electrical contacts, for
example, for tively the housing could be made from a the contacts of
integrated circuits.  thermo hardening material. The movable 15  Integrated
circuits are now being used in  walls could be integrally formed with the
60 an increasing number of applications and  operating means. are becoming
increasingly complex. The    Preferably the operating means comprises more
complex integrated circuits have a  a plurality of ribs each having one end
hin- large number of contacts which each have  gedly connected to a
respective movable 20 to be connected to handle incoming and  wall of a
contact receiving opening, the 65 outgoing signals. Sockets for connecting
the  other end of each rib being received in a contacts of integrated
circuits to printed  respective recess in an elongate actuating circuits
are known but have the disadvan- member extending substantially  parallel
tage that if a large number of contacts are  with respect to said row of
contact receiving 25 to be mounted simultaneously  in such a  openings. In
one embodiment the actuating 70 socket it is necessary to apply force to
the  member is a longitudinally movable slide contacts to press them into
position in the  and in another embodiment is a rotatable socket.
shaft Locking means may be provided to According to the present invention
there  lock the actuating member in the position 30 is provided a connector
comprising a hous- thereof in which the movable walls of each 75 ing of
electrically insulating material having  opening press together the mounted
contact at least one row of contact receiving open- and the further contact
to ensure that good ings formed therein, each opening arranged  contact
between the mounted and fixed con- to have a respective contact mounted
there- tacts is maintained. 35 in and having a space for receiving a re-
Preferably the housing has a plurality of 80 spective further contact, each
opening hav- ribs extending transversely with respect to the ing a movable
wall, and operating means  longitudinal axis of the actuating member, for
moving said walls whereby the movable  the ribs being arranged alternately
on oppo- wall of each opening can, when a contact site sides of the
longitudinal axis of the actu- 40 is mounted in that opening and a further
ating member and having guide means for 85 contact is inserted into the
corresponding  the actuating member. In this way, the ribs space, press
said mounted contact and said  support the actuating member on the hous-
further contact together.             ing. In a preferred embodiment the
movable   In a preferred embodiment the housing 45 wall of each contact
receiving opening is has two spaced parallel walls connected by 90    2
1 543 344                                      2 said transverse ribs, and
a respective row  a resilient member 12 which is hingedly 



of contact receiving openings is provided in  connected to the bottom of
the receiving each of said walls. In this embodiment the  opening 6. In the
embodiment illustrated actuating member extends between said two  each
movable wall 12 is integrally formed 5 walls.
with the respective housing wall 2 or 3 but is 70 Embodiments of  the
present invention  substantially reduced in thickness so that it will
hereinafter be described, by way of ex- is resiliently movable with resepet
to the re- ample, with reference to the accompanying  ceiving opening 6.
One end of a rib 13 is drawings, in which:-                    hingedly
coecd  to the upper portion of 10   Figure 1 shows a perspective view of an
each movable wall 12. In the embodiment 75 embodiment of a connector for
the contacts  illustrated material is removed from each of an integrated
circuit with an integrated  rib 13 from either side of the one end there-
circuit positioned above the connector;  of connected to the corresponding
movable Figure 2 shows the connector of Figure    wall 12 so that the rib
13maybepivotedin 15 1 with the contacts of the integrated circuit the
longitudinal direction of the housing 1. 80 inserted therein;
The rest of each rib 13 is sufficiently rigid Figure 3 shows a perspective
view of a  so that it can apply a force to its associated further
embodiment of a connector for the  movable wall 12 to press the movable
wall contacts of an integrated circuit with an in-  12 towards the contact
7 received within 20  tegrated circuit positioned above the con-  the
receiving opening 6. The other end of 85 nector;
each rib 13 engages with a snap fit in a Figure 4 shows the connector of
Figure  recess 14 formed in a slide 15 extending 3 with the contacts of the
integrated circuit longitudinally with respect to the housing 1 inserted
therein, and   '              intermediate the two walls 2 and 3 and sub-
25   Figure 5 shows schematically three con-  stantially parallel with
respect to the rows 90 nectors as shown in Figure 3 arranged in a  of
contact receiving openings 6. This slide row one behind the other.
15 forms an elongate actuating member The connector shown in Figures 1 and
2  which acts, together with the ribs 13, as comprises a housing 1 of
synthetic material operating means for moving the walls 12. 30 which has
two spaced parallel walls 2 and  The slide 15 is guided in recesses 16
formed 95 3. The walls 2 and 3 are connected together in the upper and
lower ribs 4 and 5. by a plurality of ribs 4 and 5. The ribs 4    In the
position illustrated in Figure 1, and connect upper portions of the walls 2
and  in the right half portion of Figure 2, the ribs 3 whilst the ribs 5
connect lower portions  13 are pivoted about their one ends so that 35
thereof. The ribs 4 and 5 are alternately ar- the ribs 13 each extend at an
angle with 100 ranged along the' length of the housing 1. respect to the
perpendicular to the surface In Figure 1 one of the upper ribs 4 has been
of the wall 12 of 'the corresponding receiv- partly removed so that one of
the lower ribs  ing opening 6. In this position little or no 5 is visible.
force is applied to  the walls 12 by the ribs 40' A plurality of contact
receiving openings  13 and thus a space is defined within each 105 6 are
formed ineach wall 2, 3 of the hous- contact receiving opening 6 between
the ing 1 and the upper portion of a contact 7  wall 12 and the
corresponding mounted con- is mounted in each opening 6 so that 'the  tact
7. The distance between each wall 12 lower  portion of each contact 7
projects  and 'its corresponding contact 7 is chosen to 45 below the
housing 1. The upper and lower be greater than the thickness of further 110
portions of each mounted contact 7 are  contacts 17 to be inserted in the
contact offset with respect to one another 'to define  receiving openings
6. As illustrated, the fur- an inclined intermediate portion 8 there- ther
contacts 17 are formed on an integrated between. The inclined portion 8 of
each  circuit 18 and are inserted into the corres- 50 contact 7 abuts a
shoulder 9 formed in the  ponding receiving openings 6 as illustrated 115
corresponding opening 6.  The upper edge  in the right hand portion of
Figure 2. When 10 of each contact 7 is bent and engages in  the further
contacts 17 have been positioned a recess defined at the top of the corres-
in the receiving openings 6 the slide 15 is ponding receiving opening 6.
The lower por- moved longitudinally in the direction of 55 ion of each
contact 7 extends through a  arrow 19 whereby the ribs 13 are movedto 120
slot 11 formed at the bottom of the receiv-  a dead centre or over centre
position. The ing opening 6 so that each contact 7  is movement of the ribs
13 moves the walls 12 firmly  held  in  its  receiving  opening  towards
the mounted contacts 7 whereby the 6. The  upper portion  of each con-
movable. wall 12 of each opening 6 presses tact 7 between the inclined
portion 8  the corresponding mounted contact 7 and 125 and the upper bent
edge 10 is curved so  further contact 17 together. Locking means that the
upper portion is resiliently movable  are provided 'on the slide 15 to hold
the within its receiving opening 6.         slide in the contact position
thereof in which The inwardly facing wall of each receiv- the movable walls
12 of each receiving 



65 ing opening 6 is movable and is formed by opening 6 press the mounted
contacts 7 and 130    3                                     1 543 344 the
further contacts 17 together. The lock- associated with the receiving
openings 6 in ing means comprise two projections 20 and  the other wall of
the housing as is shown 22 formed on the slide 15 and spaced apart in
Figure 4. The movement of the ribs 13 by a distance equal to or slightly
greater to the position illustrated in Figure 4 moves 5   than the
thickness of one of the ribs 4. A  the movable walls 12 towards the mounted
70 recess 21 is formed in the one rib 4 through  contacts 7 whereby the
mounted contact 7 which the projection 20 can be pressed, and  and the
further contact 17 in each opening in the contact position of the slide 15
the  6 are pressed together. In the contact posi- projections 20 and 22
engage either side of tion of the shaft 23 and the ribs 13 shown 10 the one
rib 4 to hold the slide 15 in posi- in Figure 4 the two rows of ribs 13 act
75 tion. The projection 22 also limits the longi- against one another to
maintain the contact tudinal movement of the slide 15 in the  position. The
contacts 17 can be released direction opposite to that of arrow 19 by  from
the receiving openings 6 by rotating engagement with the upper rib 4
adjacent the shaft 23 in the opposite direction to 15 to the one rib 4.
the arrow 26.                         80 The further contacts 17 can be
released    The lower portions of each contact 7 of from engagement in the
connector by mov- a connector as described above may be sol- ing the slide
15 in the direction opposite to  dered to printed circuits so that the
further that of arrow 19 whereby the force applied  contacts 17 may be
connected to the printed 20 to the movable walls 12 by the ribs 13 is
circuits by way of the connector. In the em- 85 released. The contacts 17
can then simply  bodiment illustrated, the further contacts be removed from
the contact receiving  17 form part of an integrated circuit 18. openings
6.                               A  number of connectors as described 25
The connector shown in Figures 3 and 4  above may be linked together one
behind similar to that shown in Figures 1 and  the other to form a row as
shown schemati- 90 2 but the structure of the operating means  cally in
Figures 1 and 5. The slides 15 or therefor is different In the Figures the
same  shafts 23 of the individual connectors could reference numerals have
been used for simi- then be coupled for simultaneous movement lar parts.
The operating means of the con- so that all of the operating means of the
30 nector shown in Figures 3 and 4 comprises connectors would be moved
simultaneously. 95 a plurality of ribs 13 each having one end  It would,
however, also be possible to move hingedly connected to a respective
movable  the operating means of each connector indi- wall 12. As can be
seen from Figure 3 ma- vidually. terial is removed from each rib 13 from
the    The connectors described and illustrated 35 upper and lower surfaces
of the one end there- are only shown by way of example and 100 of connected
to the corresponding movable  obviously modifications may be made to the
wall 12 so that each rib 13 may be pivotally  structure thereof. For
example, the connec- moved in the vertical direction perpendi- tor could
have a single row of contact re- cular to the longitudinal direction of the
ceiving openings if required. Additionally, 40 housing. The other end of
each rib 13 en- locking means could be provided for main- 105 gages in a
recess 24 in a rotatable shaft 23  taining the rotatable shaft in the
contact which acts as the actuating member for the  position. Further the
mounted contacts could connector. The shaft 23 extends longitudi- be
arranged adjacent to the movable walls nally of the housing intermediate
the two  and each further contact inserted between 45 walls thereof and
substantially parallel with  the mounted contact and a fixed wall of the
110 respect to each row of contact receiving  contact receiving openings,
the mounted openings 6. A handle 25 is keyed to the  contacts being moved
into contact with the shaft 23 so that the shaft 23 may be rotated  further
contacts upon movement of the mov- thereby.
able walls. 50  In the position illustrated in Figure 3 the
115 ribs 13 are pivoted about their one ends and    WHAT WE CLAIM IS:-
extend at an angle with respect to the per-   1. A connector comprising a
housing of pendicular to the surface of the correspond- electrically
insulating material having at ing movable wall 12. In this position little
least one row of contact receiving openings 55 or no force is applied to
the movable walls formed therein, each opening arranged to 120 12 so that a
space is defined in each open- have a respective contact mounted therein
ing 6 in which a contact 17 may be inserted. and having a space for
receiving a respective When the contacts 17 are in position the  further
contact and each opening having a 



shaft 23 is rotated as indicated by the arrow  movable wall, and operating
means for 60 26 by means of the handle 25. Rotation of moving said walls
whereby the movable wall 125 the shaft 23 pivots the ribs 13 about their of
each opening can, when a contact is one ends to a dead centre position in
which  mounted in that opening and a further con- each of the ribs 13
associated with the re- tact is inserted into the corresponding ceiving
openings 6 in one wall of the  space, press said mounted contact and said
65 housing is aligned with the facing rib 13  further contact together.
130    the further contacts 17 together. The lock- associated with the
receiving openings 6 in ing means comprise two projections 20 and  the
other wall of the housing as is shown 22 formed on the slide 15 and spaced
apart in Figure 4. The movement of the ribs 13 by a distance equal to or
slightly greater to the position illustrated in Figure 4 moves than the
thickness of one of the ribs 4. A  the movable walls 12 towards the mounted
70 recess 21 is formed in the one rib 4 through  contacts 7 whereby the
mounted contact 7 which the projection 20 can be pressed, and  and the
further contact 17 in each opening in the contact position of the slide 15
the  6 are pressed together. In the contact posi- projections 20 and 22
engage either side Of tion of the shaft 23 and the ribs 13 shown 10 the one
rib 4 to hold the slide 15 in posi-  in Figure 4 the two rows of ribs 13
act 75 tion. The projection 22 also limits the longi- against one another
to maintain the contact tudinal movement of the slide 15 in the  position.
The contacts 17 can be released direction opposite to that of arrow 19 by
from the receiving openings 6 by rotating engagement with the upper rib 4
adjacent the shaft 23 in the opposite direction to 15 to the one rib 4.
the arrow 26.                          80 The further contacts 17 can be
released    The lower portions of each contact 7 of from engagement in the
connector by mov- a connector as described above may be sol- ing the slide
15 in the direction opposite to  dered to printed circuits so that the
further that of arrow 19 whereby the force applied  contacts 17 may be
connected to the printed 20 to the movable walls 12 by the ribs 13 is
circuits by way of the connector. In the em- 85 released. The contacts 17
can then simply  bodiment illustrated, the further contacts be removed from
the contact receiving  17 form part of an integrated circuit 18. openings
6.                               A  number of connectors as described The
connector shown in Figures 3 and 4  above may be linked together one behind
25 is similar to that shown  in Figures 1 and  the other to form a row as
shown schemati- 90 2 but the structure of the operating means  cally in
Figures 1 and 5. The slides 15 or therefor is different. In the Figures the
same  shafts 23 of the individual connectors could reference numerals have
been used for simi- then be coupled for simultaneous movement lar parts.
The operating means of the con- so that all of the operating means of the
30 nector shown in Figures 3 and 4 comprises  connectors would be moved
simultaneously. 95 a plurality of ribs 13 each having one end  It would,
however, also be possible to move hingedly connected to a respective
movable  the operating means of each connector indi- wall 12. As can be
seen from Figure 3 ma- vidually. terial is removed from each rib 13 from
the    The connectors described and illustrated 35 upper and lower surfaces
of the one end there- are only shown by way of example and 100 of connected
to the corresponding movable  obviously modifications may be made to the
wall 12 so that each rib 13 may be pivotally  structure thereof. For
example, the connec- moved in the vertical direction perpendi- tor could
have a single row of contact re- cular to the longitudinal direction of the
ceiving openings if required. Additionally, 40 housing. The other end of
each rib 13 en- locking means could be provided for main- 105 gages in a
recess 24 in a rotatable shaft 23  taining the rotatable shaft in the
contact which acts as the actuating member for the  position. Further the
mounted contacts could - connector. The shaft 23 extends longitudi-  be
arranged adjacent to the movable walls nally of the housing intermediate
the two  and each further contact inserted between 45 walls thereof and
substantially parallel with  the mounted contact and a fixed wall of the
110 respect to each row of contact receiving  contact receiving openings,
the mounted openings 6. A handle 25 is keyed to the  contacts being moved
into contact with the shaft 23 so that the shaft 23 may be rotated  further
contacts upon movement of the mov- thereby.
able walls. 50  In the position illustrated in Figure 3 the
115 ribs 13 are pivoted about their one ends and    WHAT WE CLAIM IS:-
extend at an angle with respect to the per-   1. A connector comprising a
housing of pendicular to the surface of the correspond- electrically
insulating material having at 



ing movable wall 12. In this position little  least one row of contact
receiving openings 55 or no force is applied to the movable walls formed
therein, each opening arranged to 120 12 so that a space is defined in each
open- have a respective contact mounted therein ing 6 in which a contact 17
may be inserted. and having a space for receiving a respective When the
contacts 17 are in position the  further contact and each opening having a
shaft 23 is rotated as indicated by the arrow  movable wall, and operating
means for 60 26 by means of the handle 25. Rotation of moving said walls
whereby the movable wall 125 the shaft 23 pivots the ribs 13 about their of
each opening can, when a contact is one ends to a dead centre position in
which  mounted in that opening and a further con- each of the ribs 13
associated with the re-  tact is inserted into the corresponding ceiving
openings 6 in one wall of the  space, press said mounted contact and said
65 housing is aligned with the facing rib 13  further contact together.
130    1:543 344 2. A connector as claimed in claim  1,   9. A connector as
claimed in any pre- wherein the movable wall of each contact ceding claim
wherein a respective contact receiving opening is a resilient member  is
mounted in each contact receiving open- hingedly connected to the housing.
ing and wherein the movable wall of each 5   3. A connector as claimed in
claim 2     opening is spaced from the associated moun-  45 wherein said
resilient members are inte-  ted contact to define said space for receiv-
grally formed with said housing.         ing the further contact, said
movable wall 4. A connector as claimed in any pre-  being movable towards
said mounted con- ceding claim, wherein said operating  means  tact by said
operating means. 10 comprises a plurality of ribs each having    10. A
connector as claimed in claim 9, 50 one end hingedly connected to a
respective  wherein each of said mounted contacts has movable wall of a
contact receiving opening, first and second elongate portions offset with
the other end of each rib-.being received in  respect to one another and
connected by an a respective recess in an elongate actuating  intermediate
portion, the first portion of 55 15  member which extends substantially
parallel each oontact being mounted in the respec- with respect to said row
of contact receiving  tive contact receiving opening with the inter-
openings.                                mediate portion abutting a
shoulder formed 5. A connector as claimed in claim 4, in the opening, and
the second portion of wherein said actuating member is a longi- each
contact projecting from the housing 60 20 tudinally movable slide supported
by said  through a slot in the respective contact re- housing.
.             ceiving opening. 6. A connector as claimed. in claim 5,   11.
A connector as claimed in any pre- wherein means are provided on said slide
ceding claim wherein the housing has two for limiting  the longitudinal
movement spaced parallel walls and a respective row 65 25 thereof -and
locking means are provided to  of contact receiving openings is provided in
lock the slide in the position thereof in  each of said walls, said
operating means ex- which the movable walls of each opening  tending
between said two walls. press the mounted contact and said further    12. A
connector substantially as herein- contact together        .
before defined with reference to and as illus- 70 30   7. A connector as
claimed in claim 4,  trated in Figures 1 and 2 of the accom- wherein said
actuating member is a rotatable  panying drawings. shaft supported by said
housing..    .     13. A connector substantially as herein- 8. A  connector
as claimed in any of before defined with reference to and as illus- claims
4 to 7, wherein said housing has a  trated in Figures 3 and 4 of the accom-
75 35 plurality of ribs extending transversely with  panying - drawings.
respect to the longitudinal axis of said actu-     For the Applicants:
ating member, the ribs being arranged alter-    FRANK B. DEHN & CO.,
natively on opposite sides of the longitu-  .        Imperial House, dinal
axis of the actuating member and hav-           15-19 Kingsway, 40 ing
guide means for said actuating member.          London WC2B 6UZ. Printed
for Her Majesty's  Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
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