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necting forces after the initial contact between the circuit package and
the host. As a result of this This invention relates to electrical
connector  mechanical complexity, the density of contact systems and, more
particularly, relates to zero in-  points on a circuit package which might
be reliably sertion force type systems adapted for use in high   5
interconnected is severely restricted. density electronic packaging.
Another approach known in the art for minimiz- In the field of electronic
circuit packaging with  ing the forces necessary to be exerted on a contact
the progression towards increasingly dense pack-   point to effect
electrical interconnections employs ages, delicate components, and
increasingly finer  the properties of buckling beams, the general con-
pitch lines, there is a need for reliable interconnec-  10  cepts of which
may be found discussed in "En- tion between a multiplicity of contact
points (as for  gineering Mechanics of Deformation Bodies", sec- example,
between circuit cards and mother boards)  ond edition 1969, Chapter 11 by
Snyder Byars. wherein the forces required to be exerted in order  The
fundamental concept is to capitalise on the to effect such interconnections
is minimized or    property of a buckling beam that a readily constant
ideally eliminated. Accordingly, connector systems   15  predetermined and
controllable force is necessary have been developed in the industry which
avoid    to compress the buckling beam  member in its the destructive
forces exerted by conventional sys-  longitudinal direction. Two contact
points to be tems on these delicate and dense circuit packages
electrically interconnected are urged into contact occurring during the act
of effecting interconnec-  with respective ends of the beam and by further
tions, for example by the insertion of a printed   20  thereafter urging
them towards one another, which circuit card into a conventional edge
connector.   requires a relatively constant nominal force which
Accordingly, a type of connector known in the   might be preselected and
controlled by exercising art as a zero insertion force connector has been
good design, the desired interconnection is effec- developed. Typically, in
the operation of such con-  ted. This technique has been employed
typically, nectors, pins carried on a package to be intercon-  25  for
example, in probes, used in various types of nected to a host board, card,
or the like carry a  test equipment. plurality of pins which mate into a
like pattern of    However several serious obstacles remain in holes
disposed in the host receptacle. A variety of  transferring the benefits of
the properties of buck- mechanical mechanisms are provided whereby
ling beams into the electrical connector art. First, once these pins are
inserted into the holes, lateral  30  applications of such buckling beams
wherein the forces are imparted on the pins by metallic con-   electrical
interconnections are effected by longitudi- tacts carried by the host
thereby effecting the    nal movement of the contact points into engage-
desired electrical interconnections. The holes are  ment with the buckling
beam  ends is typically usually sized relative to the pins so that the
initial  limited to applications wherein permanent electrical insertion
force is minimal, with the primary forces   35  interconnections is not
desired but rather only ones necessary to effect the interconnections being
side  of a temporary nature as, for example, in the case forces. The
benefits of such zero insertion force  of test probes and related
equipment. Although the connectors are that the risk of damage to the
forces required for effecting interconnections by circuitry is certainly
reduced during the intercon-  use of the buckling beam principle are
admittedly nection operation. A representative example of  40  reduced from
those of more conventional ap- such a zero insertion force connector system
is    proaches such as those encountered in typical described in IBM
Technical Disclosure Bulletin,    press fit edge connectors, means are
typically not Vol. 17, No. 2, July 1974, pages 440-441 (see also  provided
for maintaining these forces permanently US-A-3.495.132).
in the context of connector systems. This is quite Notwithstanding the
development of such con-  45  understandable in the application to test
equipment nector systems numerous problems still remain      wherein the
desired interconnections are intended which are compounded by the
increasingly denser    to be quite momentary. Furthermore, application of
modern packaging techniques. These techniques      this technique is also
typically encountered with have resulted in increasingly more delicate
circuit  single probes wherein again the need is for effec- lines and
circuit packages which cannot withstand   so  ting only a momentary
contact. Whereas it is true the forces circuit packages are subjected to
upon  that for example in the connector disclosed in the insertion into
conventional connector systems. One  aforementioned Technical Disclosure
Bulletin provi- problem, as is clearly evident in the hereinbefore  sion is
made for a plurality of such buckling noted connector system is the sheer
mechanical     beams, it is further typical that the actual mechani-
complexity of these systems giving rise to reliabil-  55  cal
interconnection to the plurality of pins is effec- ity problems,
unacceptable manufacturing costs     ted by means of side forces. and the
like. This mechanical complexity is due in     Furthermore, yet an
additional drawback to at- part to the need to provide for these lateral
con-  tempted applications of buckling beams in connec- 2    
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Although it is true the neces-  the effecting of the releasing in
functional response sary insertion force for contact might be signifi-  to
the engaging of the housing by the circuit pack- cantly reduced over that
required by conventional  age. systems, such force is nevertheless still
required     According to an alternative preferred feature of (as
contrasted, for example, with the true zero   5   the invention the housing
includes a means for insertion force connectors known in the art with
urging the buckling beam strip into a cavity defined their attendant
mechanical complexities). With the  within the housing means by rotation of
the urging increased density of contact points in modern elec-  means.
tronic packaging technology, such reduced forces       According to another
preferred feature of the when multiplied by the number of necessary con-
10  invention the urging means is within the cavity. nections to be made
still heretofore render the        According to another preferred feature
of the cumulative  longitudinal compressional buckling    invention the
cavity is comprised of a left and a forces unacceptable for the connector
makeup.      right portion; and the urging means includes means For the
foregoing and other reasons, an elec-   for alternately urging each strip
into and out of a trical connector system has been long needed in  15
corresponding one of the cavity portions and into the art which provides
the benefits of both zero   and out of the buckling state. insertion force
connectors as well as interconnec-     According to another aspect of the
invention tions effected by means of buckling beams wherein  there is
provided a method for establishing a plu- the contacts might be made by
contact points on    rality of electrical interconnections, each being be-
the ends of circuit packages when brought into  20  tween one of a
plurality of first contact points and engagement with the buckling beams
rather than     one of a plurality of second contact points, com- through
the conventional use of lateral forces. Such  prising disposing a buckling
beam contact means a connector system has been further highly sought
having a plurality of contact wires between the first after which call not
only provide for end point    and second pluralities of contact points;
pre-buck- contacts, but is mechanically simply, reliable, in-  25  ling the
buckling beam contact means; and releas- expensive to manufacture, and
readily adaptable to  ing the buckling of the buckling beam  contact the
vastly increased contact point densities and   means until each of the
contact wires establishes connector requirements wherein even minute inser-
one of the interconnections. tion forces are intolerable. These and other
defi-     According to a preferred feature of this aspect ciencies of the
connector systems of the prior art  30  of the invention the step of
disposing the buckling are overcome by the subject invention.
beam contact means comprises positioning a hous- Therefore, in accordance
with the present in-   ing defining a cavity therein between the
pluralities vention there is provided electrical connector ap-  of first
and second contact points; and disposing paratus for interconnecting a
circuit package to a  the buckling beam contact means within the hous- card
according to claim 1.                    35  ing with the axial direction
of the contact wires According to a preferred feature of one em-
oriented towards the pluralities of first and second bodiment of the
invention the apparatus further    contact points. comprises a second
buckling beam strip and the         According to another preferred feature
of the buckling controller also applies a force on the sec-  invention the
pre-buckling comprises urging the ond buckling beam strip and also
selectively urges   40  buckling beam contact means into the cavity. the
second buckling beam  strip into a second          According to another
preferred aspect of the cavity portion defined by the housing, to establish
invention the urging is in a direction transverse to pre-buckling of the
second buckling beam strip     the axial direction. In another embodiment
of the invention the         According to another preferred aspect of the
of housing defines a cavity and includes an extension   45  the invention
the buckling beam contact means receivable by the cavity; and the buckling
beam    comprises first and second buckling beam strips strip is disposed
between the cavity and the exten-  disposed in parallel within the housing;
the cavity sion whereby upon urging of the extension into the  defines
first and second portions; and the step of cavity the pre-buckling of the
buckling beam strip  urging of the buckling beam contact means com- occurs.
so  prises urging the first and the second strips away According to a
preferred feature of this em-    from each other and into the first and
second bodiment invention during the pre-buckling, the    cavity portions,
respectively. buckling beam strip is urged into the cavity by
According to another preferred feature of the contact with the extension.
invention the method further includes urging the According to another
preferred feature of the   55  first plurality of contact points in the
axial direction invention the housing engages the circuit package.  toward
the housing. The releasing of the buckling According to another preferred
feature of the  is in response to the urging of the first plurality of
invention the releasing means includes means for   contact points. 3    



5                 EP 0 396 292 B1                      6 According to an
alternative preferred feature of  nection between preselected ones of the
first con- the invention the housing includes a buckling con-  tacts with
corresponding preselected ones of the troller disposed between the first
and the second    second contacts. The manner in which this is ac- strips;
and the pre-buckling includes the step of    complished will be discussed
only in a general way rotating the controller to a first position. The
releas-   5   with reference to only those components necessary ing step
includes the step of rotating the controller  to gain a general
understanding of the operation of to a second position.
the invention with particular reference to the se- It is a preferred
feature of the invention that the  quence of operation depicted in Figs.
4a-e before first plurality of contact points are disposed in a  thereafter
describing the various components in circuit package; and that the method
further in-  10  greater detail. The purpose in effecting such inter-
cludes releasably interconnecting the circuit pack-  connections by the
invention is to interconnect age to the housing.
circuits in a desired fashion at one location such as According to another
preferred feature of the    on the carrier 24 with those disposed at
another invention the step of releasing the buckling is dur-  location such
as on the board 36. However, al- ing the releasable interconnection of the
circuit  15  though in the embodiments depicted herein these package to the
housing.                             circuits which are desired to be
interconnected are The invention will be best understood by refer-  shown
as being disposed on carrier 24 and boards ence to the following
description of the embodi-    36, it will be readily appreciated that the
invention ments, when read in conjunction with the accom-      is far
broader in scope and not intended to be panying figures, wherein:
20  limited to any particular locations wherein circuits Fig. 1 is a
pictorial illustration of the connector  reside which are to be connected.
system  of the present invention in assembly          Still referring to
Fig. 2, the connector system with a circuit package and board;
10 includes a housing comprised of first and sec- Fig. 2 is an exploded
pictorial view of the il-   ond halves 12, 14, respectively, a buckling
control- lustration of the connector system of Fig. 1;  25  ler 16, and one
or more buckling beam strips, each Fig. 3 is a front pictorial view of the
second    carrying a plurality of buckling beams or contact housing half
portion of the connector system of   wires, such as the first and second
strips 18, 20, Fig. 1 when viewed from lines 3-3;
respectively. These strips may, for example, be Figs. 4a-e are simplified
end elevational views of  fabricated from a polymer film carrier having
lami- the connector system of the present invention   30   nated thereon a
metal foil with preselected spring depicted in Fig. 1 taken along line 4-4
illustrating  properties. After lamination, lithographic techniques the
sequence of steps for effecting electrical    are used to form a series of
electrically isolated interconnections between the circuit package
metallic beams or contact wires on the carrier. and board of Fig. 1 in the
manner of the inven-       With more particular reference to the compo-
tion;                                        35   nents of the circuit
package 22, residing on the Fig. 5 is an enlarged pictorial view of one of
the  carrier 24 are a plurality of circuit modules 26. The buckling beam
strips and the elastomeric con-     carrier 24 is circuitized as desired
including inter- nector strip of Fig. 1;
connections to the circuit modules 26 or other Fig. 6 is a simplified
elevational end view in    components as desired and has lead outs to the
section of an alternate embodiment of the hous-  40  carrier edge 30.
Further comprising the circuit ing of Fig. 1 prior to assembly;
package 22 is a carrier housing 32 defining a Fig. 7 is another simplified
end view in section  plurality of apertures 80 into which the modules 26 of
the alternate embodiment of the housing de-    extend. Heat sinks 34 may be
provided which may picted in Fig. 6 in assembly;                     be
affixed to the modules 26 as desired. Fig. 8 is a simplified elevational
end view in  45   As shown in Fig. 4c, with the circuit package section of
the alternate embodiment of the con-   22 in assembly the elastomeric strip
28 is retained nector system of Fig. 6 when installed on a card  at the
lower edge of housing 32 in a pocket defined and prior to effecting
electrical interconnection  by housing lip 82 and carrier edge 30 of the
carrier between the card and the circuit package.         24. With the
first and second housing halves dis- Referring first to Fig. 1, a connector
system 10   so   posed together on the board 36 with the buckling of the
present invention is shown in assembly with   controller 16 and buckling
strips 18, 20 disposed a circuit package 22 and board 36. The circuit
therein in the manner shown in Fig. 1 and Figs. 4a- package includes an
elastomeric connector strip 28   4e, the operation of the connector system
10 may (shown in greater detail in Fig. 5) having a plurality  now be
generally understood with reference to of first contacts 122, Fig. 5, and a
board 36 having   55  these Figs. 4a-4e which depict the sequence of
disposed thereon a second plurality of contacts      operation in effecting
the desired interconnections. 130. It will be recalled that the purpose of
the        The general sequence is that first the buckling connector system
10 is to effect a reliable intercon-  strips 18, 20 are pre-buckled, i.e.,
spread laterally 4    



7                EP 0 396 292 B1                    8 outwards from the
orientation shown in Fig. 4a to  bifurcated by the first and second strips
18, 20 into that of Fig. 4b by proper rotation of the buckling  first and
second cavity portions 38 and 40 into controller 16 in preparation for
receipt of the circuit  which the strips 18, 20 are urged upon rotation of
package 22. With the buckling beams thus readied  the controller 16. The
housing halves 12, 14 may and in a pre-buckled state, as shown in Fig. 4c
the   5   be releasably held together with a number of ap- preassembled
circuit package 22 is urged down-    propriate means such as the clips 146
shown in wards into the position shown in Fig. 4d whereby  Fig. 1. Slots 64
extend through the opposing ends the lower portion of the circuit package
22 includ-  of first housing half 12 so as to slidably and matin- ing the
elastomeric strip 28 is retainedly disposed  gly receive guide members 66
on opposing ends in the carrier housing cavity 44 (Fig. 4a).  10  of the
second housing half 14. Apertures 68 are Comparison of Figs. 4d and 4e
indicates that   further disposed in the opposing ends of first hous- upon
subsequent rotation of the buckling controller  ing half 12 in the
longitudinal direction thereof so 16 an additional 90 degrees, the buckling
strips 18,  as to communicate with the slots 64. These ap- 20 are thereby
returned to their more elongate    ertures 68 are intended to matingly and
rotatably configurations shown in Fig. 4e thereby resembling   is  receive
cylindrical nubs 70 disposed on extending their initial unbuckled states of
Fig. 4a by re-ex-  ends of the buckling controller 16 and may include
tending themselves in the direction shown by ar-  slots 74. By means of
these slots 74, when the rows 54. The effect of such reconfiguring of the
buckling controller is thereby installed in assembly strips 18, 20 is to
effect the desired electrical  and retainably held within the housing
halves 12, interconnections between each preselected one of  20  14 (by
reason of insertion of these nubs 70 into the plurality of first contacts
on the circuit package  their respective mating apertures 68) the buckling
22 with a corresponding preselected one of the    controller 16 may fully
rotated about its longitudinal plurality of second contacts 130 disposed on
the  axis 42 very readily. More particularly by accessing board 36. More
particularly, as may be more clear-  these slots 74 through their
respective apertures 68 ly seen with reference to Fig. 5, by the aforemen-
25  by an appropriate tool such as a screwdriver or the tioned release of
the pre-buckled wires or beams  like the controller 16 may be rotated. 120,
for example, of strip 18, they may be brought   From the preceding
discussion of the general into mating electrical engagement with pads 122
of  operation of the connector system 10 it will be elastomeric strip 28.
Pre-buckled wires 123 may, in  appreciated that the purpose for effecting
such like manner, be brought into like engagement with  30  rotation of the
buckling controller, is to pre-buckle pads 130 carried on board 36 to
thereby complete  and effect release of such pre-buckling forces in the
desired interconnections. Moreover, remaining  the buckling strips in the
manner illustrated in the ones of such wires as, for example, wires 121 may
drawing sequence of Figs. 4a-4e. The ends of the remain in electrical
isolation with respect to strip 28  guides 66 on the opposing ends of the
second and board 36 by reason of separation of pads 122   35  housing half
14 may be seen to be semicircularly in the elastomeric strip 28 by
non-conducting pads  shaped so as the to readily conform about the 124 and
the omission of contacts in vertical registry  screw heads 70 of the
buckling controller 16 when with these wires 121 on the surface of board
36.  the controller 16 and first and second halves are in Now that a
general understanding of the con-   assembly. Apertures 72 may also be
provided in struction of the connector system 10 and its opera-  40  the
opposing ends of the first housing half 12 to tion has been provided a more
detailed discussion  receive nubs 71 extending axially outwards from
hereinafter follows of more particular features of the  opposing ends of
the second housing half 14. invention.
These nubs will receive retention screws through Referring back to Fig. 2,
the buckling beam    apertures 72 to hold the housing halves and con-
strips 18 and 20, as previously indicated with refer-  45  troller 16 in
assembly. ence to Fig. 5, include pluralities of first contacts  Still
referring to Fig. 2, the upper portion of the comprised of wire-like
extensions 19, 21, 23, and  housing lip 82 may preferably include a
retention 25. Each of these extensions is actually only an  surface 78
intended to matingly engage a like exposed portion of a thin contact wire
or buckling  second housing half retention surface 76 and hous- beam member
extending through a carrier 143,  50  ing half 14. As may be seen from Fig.
4d, upon 144.                                              insertion of the
lower end of the circuit package 22 Still referring to Fig. 2 in the
embodiment de-  into the carrier housing cavity 44, these surfaces picted
therein the housing may be seen to actually  76-78 thereby engage one
another so as to retain be comprised of first and second housing halves
the circuit package 22 within the cavity 44. This is 12 and 14 having inner
faces 60 and 62 (Fig. 3),  55  so notwithstanding the upward force acting
upon respectively. With the housing halves 12, 14 as-  the package 22 by
release of the pre-buckling sembled in the manner shown in Fig. 1 and Figs.
forces when the buckling controller 16 is reoriented 4a - 4e, these inner
faces 60, 62 define a cavity  about its longitudinal controller axis 42
from the    9                 EP 0 396 292 B1                   10 



position shown in Fig. 4d to that of Fig. 4e. Slots  halves 12, 14 of the
embodiment of Fig. 1. More- 56, 58, Fig. 2, may be provided extending
vertically  over, in like manner, the first housing member 90 is downwards
into the first housing half 12 from the  seen to include an inner surface
96 defining a upper surface thereof, the purpose of which is to  cavity 98.
This surface may be conductive and in matingly and slidably receive
corresponding edges   5   electrical contact with one or more of the wires
or 58a, 56a, respectively, of the carrier 24 when the  beams of the
buckling beam strip it contains. lower end of the circuit package 22 is
disposed      The second housing half 92 includes an exten- within the
carrier housing cavity 44, as shown in  sion 104 extending longitudinally
the length of the Fig. 4d.                                          housing
halves 90, 92, as does the cavity 98. A The buckling controller 16 may be
seen to  10  single elastomeric strip 94 is provided in this em- include an
elongate paddle-like or vane shaped    bodiment having the axially
outwardly extending extension 72 extending along the longitudinal axis
wire contact portions 110, 112 in opposing relation- 42 of the controller
in opposing directions normal  ship. thereto. The purpose of this extension
72 it will be  In assembly, as shown by comparison of Fig. 6 recalled is
twofold. First, with the plane defined by   15  and 7, by urging the first
and second housing the extension 72 extending in a generally upwards
halves 90, 92 towards one another in the direction direction parallel to
the planes defined by the verti-  shown by arrows 100, 102, the housing is
thereby cally extending buckling strips 18, 20, as shown in  accordingly
urged into assembly the intermediate Fig. 4a, the strips 18, 20, are in an
unbuckled state.  stage of which is shown in Fig. 7. As was the case
However, upon rotation of the controller 16 about  20  with respect to the
embodiment shown in Fig. 1 the axis 42 in either direction 90 degrees so as
to  when the extension vane 72 was oriented in the bring the extension 72
into the position shown in  configuration of Fig. 4c, by such assembly of
the Fig. 4b, opposing outward forces are thereby ex-  housing halves in the
manner shown in Fig. 7 the erted by the extension 72 on the strips 18, 20
so  buckling beam strip 94 is accordingly deformed or as to urge them  into
their respective first and   25  pre-buckled by means of the extension 104
acting second cavity portions 38, 40 as shown in Fig. 4b,  against the
central portion of the buckling beam thereby effecting the first purpose of
the controller  strip 94 thereby urging it inwardly into the cavity 16,
namely to place the buckling beam strip in a  98. Pluralities of first and
second contacts function- pre-buckled state.
ally analogous to those on elastomeric strip 28 and The second purpose of
the controller 16 and   30  board 36 are shown schematically at reference
extension 72 may be further recalled with reference  numerals 106, 108,
respectively. Upon release of to Figs. 4d and 4e whereby upon subsequent
rota-  this pre-buckling  force in a manner to be tion again of the
extension 72 in yet an additional  hereinafter described with reference to
Fig. 8, it will 90 degrees relative to the position shown in Fig. 4d  be
appreciated that the similar operation of elec- after insertion of the
lower portion of the circuit  35  trical interconnections as desired
between first and package 22 into the housing cavity 44, this pre-  second
contact points 106, 108 is thereby effected buckling state of the buckling
beam strip is thereby  through the buckling beam strip 94. released. This
in turn causes the upper wire exten-  Thus, with reference now to Fig. 8,
there will sion 19, 23 of corresponding strips 18 and 20 to  be seen
depicted therein schematically a board contact the elastomeric strip 28 at
locations 46, 48,  40  112 carrying a board housing 110 which has a
respectively as shown in Fig. 4d. Similarly, this  cavity 118 disposed
therein for retainedly receiving release of the pre-buckling forces also
causes    the housing assembly shown in Figs. 6-7. The card more secure
engagement of the lower wire exten-   112 will be seen to have disposed
thereon a plural- sion 21, 25, Fig. 2, with desired ones of the plural-
ity of second contacts 108. In like manner, a circuit ity of second
contacts carried on the board 36 such   45  package 114 may be seen to
include a plurality of as those depicted at reference numerals 130, Fig.
first contacts 106. The circuit package 114 further 5 as shown at locations
50, 55, Fig. 4a.          may preferably include a wedge pry mechanism With
reference now to Figs 6 and Fig. 7, an    116. Upon urging the circuit
package 114 in a alternate embodiment connector system 88 is de-
generally downwards direction as shown by arrow picted therein employing
only one buckling beam   so  150 whereby the wedge pry mechanism 116 is
strip. More particularly, in Fig. 6, this alternate  thereby caused to
engage the upper surface of the connector system 88 is shown in a
preassembled    housing assembly, the first and second housing state
whereas in Fig. 7 it is shown in an assembled  assembly halves 90, 92 are
thereby moved laterally state in preparation for effecting the desired
inter-  in opposing directions from those shown by the connection between
the plurality of first and second   55  arrows 100, 102 in Fig. 6. In this
manner (similarly contacts. Referring first to Fig. 6 in more detail, first
to the effect of rotating the extension vane 72 from and second housing
halves 90, and 92 are shown    the orientation of Fig. 4d to that of Fig.
4e, the pre- which are correlative to first and second housing  buckling
shown in Fig. 7 of the buckling strip is 6    11                EP 0 396
292 B1                    12 



thereby released so as to effect the various elec-     wires is oriented
towards the pluralities of first trical interconnections between the first
and second   and second contacts and said force is applied contacts 106,
108 as desired. By provision of          in a direction substantially
transverse to the members 152 on the circuit package 114 and 154
axial direction of the contact wires. on the housing 110, by interaction
therebetween as   5 shown in Fig. 8 during the urging of the circuit    2.
Electrical connector apparatus as claimed in package 114 toward the card
112, the package 114       claim 1 comprising a second buckling beam is
thereby latched to the board housing 110.           strip (18, 20) and
wherein the buckling control- Therefore, in an embodiment of the invention
ler (16) is also for applying a force on the there is provided apparatus
for providing low inser-  10  second buckling beam strip and also for
selec- tion force electrical interconnections between high    tively urging
the second buckling beam strip density contacts for use in interconnecting
circuit    into a second cavity portion defined by the packages. A housing
has disposed therein one or        housing, to establish pre-buckling of
the sec- more pre-buckled beam connectors. Each connec-         ond
buckling beam strip. tor has a resilient insulating strip carrying a
plural-  16 ity of buckling beams electrically isolated from   3.
Electrical connector apparatus as claimed in each other. The beams are
aligned on the plane         claim  1 or claim 2 wherein the forces are
defining the strip in parallel with ends extending     applied by rotation
of the buckling controller away from the strip edges in opposing
directions.      (16). Means are provided for deforming the strip within
20 the housing prior to effecting desired interconnec-  4. Electrical
connector apparatus as claimed in tions whereby the beams are pre-buckled.
Upon          claim 1 wherein the buckling controller com- urging contacts
into proximity with the beam ends,     prises an extension (104) receivable
by the the buckling force is released causing each beam's     cavity (96)
and is an integral part of the hous- ends to be urged away from the strip
into engage-  25  ing and wherein the first buckling beam strip is ment
with respective contacts, thereby effecting       disposed between the
cavity and the extension desired  interconnection  between  contacts and
whereby upon urging of the extension into the through one or more beams.
cavity the pre-buckling of the buckling beam While the invention has been
shown and de-          strip occurs. scribed with reference to particular
embodiments  30 thereof, it will be understood by those skilled in the  5.
Electrical apparatus as claimed in any preced- art that the foregoing and
other changes in form       ing claim wherein the housing engages the and
details may be made therein without departing      circuit package. from
the scope of the invention as defined by the claims.
35  6. Electrical connector apparatus as claimed in any preceding claim
wherein the releasing of Claims
the pre-buckling is effected in functional re- sponse to the engaging of
the housing by the 1. Electrical connector apparatus for interconnec-
circuit package. ting a circuit package (22) to a card (36) com-   40
prising:                                        7. A method for
establishing a plurality of elec- at least one buckling beam strip (18, 20;
trical interconnections using  apparatus as 94) carrying a plurality of
contact wires (19, 21,  claimed in any preceding claim, each being 23, 25;
110, 112) for electrically connecting      between one of a plurality of
first contact each of a plurality of first contacts on the   45  points and
one of a plurality of second contact circuit package to a corresponding one
of a        points, comprising  disposing the buckling plurality of second
contacts on the card;          beam strip (18, 20; 94) between the first
and a housing (12, 14; 90, 92) retaining the first  second pluralities of
contact points; pre-buck- buckling beam strip;
ling the buckling beam strip; and releasing the a buckling controller (16;
104), disposed   so  buckling of the buckling beam strip until each within
the housing, for alternately establishing   of the contact wires (19, 21,
23, 25; 110, 112) and releasing pre-buckling of the buckling
establishes one of the interconnections. beam strip by applying a force on
the first buckling beam strip to selectively urge the first  8.  A method
as claimed in claim 7 wherein the buckling beam strip into a first cavity
portion  55  step of disposing the buckling beam strip com- defined by the
housing, thereby establishing       prises positioning the housing between
the plu- pre-buckling of the first buckling beam strip,     ralities of
first and second contact points; and wherein in use the axial direction of
the contact  disposing the buckling beam strip within the 7    11
EP 0 396 292 B1                    12 



thereby released so as to effect the various elec-      wires is oriented
towards the pluralities of first trical interconnections between the first
and second    and second contacts and said force is applied contacts 106,
108 as desired. By provision of           In a direction substantially
transverse to the members 152 on the circuit package 114 and 154
axial direction of the contact wires. on the housing 110, by interaction
therebetween as   5 shown in Fig. 8 during the urging of the circuit    2.
Electrical connector apparatus as claimed in package 114 toward the card
112, the package 114        claim 1 comprising a second buckling beam is
thereby latched to the board housing 110.            strip (18, 20) and
wherein the buckling control- Therefore, in an embodiment of the invention
ler (16) is also for applying a force on the there is provided apparatus
for providing low inser-  10  second buckling beam strip and also for
selec- tion force electrical interconnections between high    tively urging
the second buckling beam strip density contacts for use in interconnecting
circuit    into a second cavity portion defined by the packages. A housing
has disposed therein one or         housing, to establish pre-buckling of
the sec- more pre-buckled beam connectors. Each connec-          ond
buckling beam strip. tor has a resilient insulating strip carrying a
plural-  is ity of buckling beams electrically isolated from    3.
Electrical connector apparatus as claimed in each other. The beams are
aligned on the plane          claim  1 or claim 2 wherein the forces are
defining the strip in parallel with ends extending      applied by rotation
of the buckling controller away from the strip edges in opposing
directions.       (16). Means are provided for deforming the strip within
20 the housing prior to effecting desired interconnec-  4. Electrical
connector apparatus as claimed in tions whereby the beams are pre-buckled.
Upon           claim 1 wherein the buckling controller com- urging contacts
into proximity with the beam ends,      prises an extension (104)
receivable by the the buckling force is released causing each beam's
cavity (96) and is an integral part of the hous- ends to be urged away from
the strip into engage-   25  ing and wherein the first buckling beam strip
is ment with respective contacts, thereby effecting        disposed between
the cavity and the extension desired  interconnection  between  contacts
and         whereby upon urging of the extension into the through one or
more beams.                              cavity the pre-buckling of the
buckling beam While the invention has been shown and de-          strip
occurs. scribed with reference to particular embodiments  30 thereof, it
will be understood by those skilled in the  5. Electrical apparatus as
claimed in any preced- art that the foregoing and other changes in form
ing claim wherein the housing engages the and details may be made therein
without departing       circuit package. from the scope of the invention as
defined by the claims.                                        35  6.
Electrical connector apparatus as claimed in any preceding claim wherein
the releasing of Claims
the pre-buckling is effected in functional re- sponse to the engaging of
the housing by the 1. Electrical connector apparatus for interconnec-
circuit package. ting a circuit package (22) to a card (36) com-   40
prising:                                        7. A method for
establishing a plurality of elec- at least one buckling beam strip (18, 20;
trical interconnections using  apparatus as 94) carrying a plurality of
contact wires (19, 21,  claimed in any preceding claim, each being 23, 25;
110, 112) for electrically connecting       between one of a plurality of
first contact each of a plurality of first contacts on the   45   points
and one of a plurality of second contact circuit package to a corresponding
one of a         points, comprising  disposing  the buckling plurality of
second contacts on the card;           beam strip (18, 20; 94) between the
first and a housing (12, 14; 90, 92) retaining the first  second
pluralities of contact points; pre-buck- buckling beam strip;
ling the buckling beam strip; and releasing the a buckling controller (16;
104), disposed   50   buckling of the buckling beam strip until each within
the housing, for alternately establishing    of the contact wires (19, 21,
23, 25; 110, 112) and releasing pre-buckling of the buckling
establishes one of the interconnections. beam strip by applying a force on
the first buckling beam strip to selectively urge the first  8. A method as
claimed in claim 7 wherein the buckling beam strip into a first cavity
portion   55  step of disposing the buckling beam strip com- defined by the
housing, thereby establishing        prises positioning the housing between
the plu- pre-buckling of the first buckling beam strip,      ralities of
first and second contact points; and wherein in use the axial direction of
the contact   disposing the buckling beam strip within the 7    13
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housing with the axial direction of the contact   takten auf der
Schaltkarte, wires oriented twoards the pluralities of first   ein Gehluse
(12, 14; 90, 92), das die erste and second contact points.
sich auswdlbende Trigerleiste festhalt, einen Schalter fUr das Ausw6lben
(16; 104), - 9. A method as claimed in claim 8 wherein the   5     der in
dem Gehause angeordnet ist, um ab- pre-buckling comprises urging the
buckling         wechselnd ein Vor-Ausw6lben der sich ausw5l- beam strip
into the cavity.                       benden Tr~gerleiste hervorzurufen
und aufzu- heben durch Aufbuingen einer Kraft auf die 10. A method as
claimed in claim 9 wherein the       erste sich auswolbende Tragerleiste,
um se- apparatus comprises first and second buckling   lo  lektiv die erste
sich ausw6lbende Tragerleiste beam  strips disposed in parallel within the
in einen Hohlraumteil zu zwingen, der durch housing; wherein the cavity has
first and sec-    das Gehluse begrenzt ist, wodurch ein Vor- ond portions;
and the step of urging of the       Ausw6lben der ersten sich auswilbenden
Tra- buckling beam contact means comprises urg-        gerleiste begr~lndet
wird, wobei die axiale ing the first and the second strips away from   15
Richtung der Kontaktdrahte auf die Anzahl der each other and into the first
and second cavity   ersten und die der zweiten Kontakte orientiert
portions, respectively.                           ist und die Kraft in
einer Richtung aufgebracht wird, die im wesentlichen senkrecht zu der 11. A
method as claimed in claim 10 further in-      axialen Richtung der
Kontaktdrahte verlauft. cluding urging the first plurality of contact  20
points in the axial direction toward the housing  2. Elektrische
Verbindungsvorrichtung nach An- and wherein the releasing of the
pre-buckling     spruch 1, umfassend eine zweite sich ausw5l- is in
response to the urging of the first plurality  bende Tr~gerleiste (18, 20)
und bei der der of contact points.                                Schalter
fir das Ausw6lben (16) auch dazu 25      dient, eine Kraft auf die zweite
sich ausw6lben- 12. A method as claimed in claim 11 wherein the       de
Trigerleiste auszu~ben und auch dazu, die housing includes a buckling
controller dispos-    zweite sich auswolbende Tragerleiste selektiv ed
between the first and the second strips and    in einen zweiten
Hohlraumteilteil zu zwingen, wherein the pre-buckling includes the step of
der durch des Gehiuse definiert ist, um das rotating the controller to a
first position.  so  Vor-Ausw6lben der zweiten sich auswolbenden
Trigerleiste zu begrUnden. 13. A method as claimed in claim 12 wherein the
step of releasing the pre-buckling comprises  3. Elektrische
Verbindungsvorrichtung nach An- the step of rotating the buckling
controller to a  spruch 1 oder Anspruch 2, bei der die Krifte second
position.                          35      durch Drehen des Schalters (16)
fOr das Aus- w6lben aufgebracht werden. 14. A method as claimed in claim 13
wherein the first plurality of contact points are disposed in  4.
Elektrische Verbindungsvorrichtung nach An- a circuit package; and wherein
the method         spruch 1, bei der der Schalter flr das Auswl- further
includes releasably interconnecting the   40  ben einen Ansatz (104)
umfaft, der von dem circuit to the housing.
Hohlraum (96) aufnehmbar ist, und der ein integraler Teil des Gehluses ist
und bei dem 15. A method as claimed in claim 14 wherein the       die erste
sich ausw6lbende Tragerleiste zwi- step of releasing the pre-buckling is
during the  schen dem Hohiraum und dem Ansatz ange- releasable
interconnection of the circuit pack-  45  ordnet ist, wodurch beim Zwingen
des Ansat- age to the housing.                               zes in den
Hohlraum das Vor-Ausw6lben der sich auswolbenden Tragerleiste auftritt.
PatentansprUche 5. Elektrische Vorrichtung nach irgendeinem vor- 1.
Elektrische Verbindungsvorrichtung zum Ver-  50    hergehenden Anspruch,
bei der das Gehiuse binden einer Schaltungspackung (22) mit einer     die
Schaltungspackung aufnimmt. Schaltkarte (36), umfassend: zumindest eine
sich auswolbende Tragerleiste  6. Elektrische Verbindungsvorrichtung nach
ir- (18, 20; 94), die eine Anzahl von Kontaktdrih-    gendeinem
vorhergehenden Anspruch, bel der ten (19, 21, 23, 25; 110, 112) trigt zum
elektri-  65  das Aufheben des Vor-Auswolbens von der schen Verbinden jedes
einer Anzahl erster         Schaltungspackung bewirkt wird in funktioneller
Kontakte auf der Schaltungspackung mit einem      Antwort auf das Aufnehmen
durch das Gehiu- entsprechenden einer Anzahl von zweiten Kon-      se. 8
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7. Verfahren zum rHerstellen einer Anzahl elektri-  14. Verfahren nach
Anspruch 13, be! dem die er- scher Verbindungen unter Benutzung einer
ste Anzahl von Kontaktpunkten in einer Schal- Vorrichtung, wie sie in jedem
vorhergehenden       tungspackung angeordnet ist, und bei dem das Anspruch
beansprucht ist, wobei jede zwi-          Verfahren weiter das aufhebbare
Verbinden *      schen einem aus einer Anzahl erster Kontakt-   5   der
Schaltung mit dem Gehause einschlieBt. punkte und einem aus einer Anzahl
zweiter Kontaktpunkte besteht, umfassend das Anord-    15. Verfahren nach
Anspruch 14, bei dem  der nen der sich auswdlbenden Trfgerleiste (18,
Schritt des Aufhebens der Vor-Ausw6lbung 20; 94) zwischen der ersten und
der zweiten        wahrend der aufhebbaren Verbindung der Anzahl von
Kontaktpunkten, das Vor-Ausw6l-  lO     Schaltungspackung mit dem Gehluse
erfolgt. ben der sich auswolbenden Trigerleiste und das Aufheben des sich
Ausw6lbens der sich      Revendlcatlons ausw~lbenden Tragerleiste, bis
jeder der Kon- taktdrihte (19, 21, 23, 25; 110, 112) eine der  1. Systbme
de connexion electrique pour inter- Verbindungen herstellt.
is       connecter une structure de circuits (22) et une carte (36),
comprenant: &  Verfahren nach Anspruch 7, bei dem  der                au
moins une bande & poutres de defor- Schritt des Anordnens der sich
auswolbenden        mation (18, 20; 94) portant une pluralite de fils
Tragerleiste das Positionieren des Gehauses        de contact (19, 21, 23,
25; 110, 112) pour zwischen der Anzahl erster und der zweiter  2o
connecter 6lectriquement chacun d'une plurali- *      Kontaktpunkte umfaet,
und das Anordnen der         te de premiers contacts sur la structure de
sich auswolbenden Tragerleiste innerhalb des       circuits a chacun d'une
pluralite de deuxieme Gehluses so, daB die axiale Richtung der Kon-
contacts sur la carte; taktdrihte nach der Anzahl erster und der
un logement (12, 14; 90, 92) retenant la zweiter Kontaktpunkte orientiert
ist.     25       premibre bande & poutres de deformation; un contr8leur de
deformation (16,104) dis- 9. Verfahren nach Anspruch 8, bei dem das Vor-
pos6 dans le logement pour etablir et relfcher Auswolben das Zwingen der
sich auswolben-          altemativement la pr6-deformation de la bande den
Tragerleiste in den Hohiraum umfaet.           a poutres de deformation en
appliquant une 30     force sur la premibre bande a poutres de de- 10.
Verfahren nach Anspruch 9, bei dem die Vor-       formation afin de pousser
selectivement la pre- richtung erste und zweite sich ausw6lbende
mibre bande & poutres de deformation dans Tr~gerleisten umfaBt, die
parallel innerhalb des   une premibre portion de cavite definie par le
Gehluses angeordnet sind, wobei der Hohl-         logement, dtablissant de
ce fait la pr6-d~forma- raum erste und zweite Teile aufweist, und der  35
tion de la premiere bande & poutres de defor- Schritt des Zwingens der sich
ausw6lbenden         mation, dans lequel la direction axiale des fils
Tragerleistenmittel das Zwingen der ersten         de contact est orient6e
vers les pluralites de und zweiten Leisten voneinander weg und in
premiers et deuxibmes contacts, et ladite force die ersten bzw. zweiten
Hohlraumteile umfaft.      est appliquee dans une direction sensiblement 40
transversale a la direction axiale des fils de 11. Verfahren nach Anspruch
10, welter einschlie-     contact. Bend das Zwingen der ersten Anzahl von
Kon- taktpunkten in die axiale Richtung zu dem Ge-  2. Systeme de connexion
electrique selon la re- Muse hin, und bei dem das Aufheben des
vendication 1, comprenant une deuxibme ban- Vor-Ausw6lbens als Antwort auf
das Zwingen   45    de a poutres de deformation (18, 20) et dans der ersten
Anzahl von Kontaktpunkten erfolgt.     lequel le contr8leur de deformation
(16) sert dgalement a appliquer une force sur la deuxib- 12. Verfahren nach
Anspruch 11, bei dem das           me bande a poutres de deformation et
4gale- Gehause einen Schalter far das Auswolben           ment a pousser
selectivement la deuxibme einschlieft, der zwischen den ersten und zwei-
50  bande I poutres de deformation dans une ten Leisten angeordnet ist, und
bei dem das        deuxibme portion de cavite definie par le loge-
Vor-Auswdlben den Schritt des Drehens des          ment afin d'dtablir la
pre-deformation de la Schalters in eine erste Position einschlieft.
deuxibme bande a poutres de d6formation. 13. Verfahren nach Anspruch 12,
bei dem  der  55  3. Systhme de connexion electrique salon les re- Schritt
des Aufhebens des Vor-AuswBlbens           vendications 1 ou 2, dans loquel
les forces den Schrift des Drehens des Schalters fUr das      sont
appliqueas par rotation du contr8leur de AuswBlben in eine zweite Position
umfaBt.          deformation (16). 9    17                EP 0 396 292 B1
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4. Systbme de connexion dlectrique solon la re-       cavite a des premibre
et deuxibme portions; et vendication 1, dans loquel le contr8lour de
l'etape de pression du moyen de contact de la deformation comprend une
extension (104) re-      poutre de d6formation comprend I'ecartement
cevable par la cavit6 (96) et qui fait partle     entre ellos des premibre
et deuxibme bandes intdgrante du logement, ot dans loquel la pro-   s  et
lour pression dans les promiroe t douxibme _     miere bande A poutres de
deformation est           portions de cavite respectives. disposoe entre la
cavite et l'extension ce qui fait quo, par pression de l'extension dans la
11. Procedd solon la revendication 10, comprenant cavite, il y a
pr4-ddformation de la bande a      on outre la pression de la premibre
pluralit4 de poutres de deformation.                   10      points de
contact dans la direction axiale vers le logement, et dans loquel le
relfichement de 5. Systbme de connexion electrique solon l'uno        la
prd-deformation so fait on reponse & la quelconque des revendications
prdcedentes,        pression de la promiore pluralite de points de dans
loquel la structure de circuits est insdr~e  contact. dans le logement.
i5 12. Proc6d4 solon la revendication 11, dan lequol 6. Systime de
connexion 4loctrique solon I'une        le logement comprend un contr8leur
de ddfor- quelconque des revendications precedentes,        mation dispose
entre les premibre et deuxibme dans loquel le relachement de la
pr4-d~forma-     bandes, et dans loquel la pr6-d~formation tion est
effectu6 on r6ponse fonctionnelle a   20  comprend l'6tape de rotation du
contr8lour sur l'insertion de la structure de circuits dans le   une
premibre position. logement. 13. Proc~d4 solon la revendication 12, dans
lequol 7. Procedd pour dtablir une pluralitd d'intercon-    I'6tape de
rellchement de la prd-ddformation nexions en utilisant le systbme tel qu'il
est  25  comprend l'etape de rotation du contr8leur de revendique dans rune
quelconque des reven-        deformation sur une deuxibme position.
dications pr~cedentes, chacune se faisant on- tre un point de contact parmi
une pluralite de  14. Procede solon la revendication 13, dans lequel
premiers points de contact et un point de         la premibre pluralit4 de
points de contact est contact parmi une pluralite de deuxibme points  30
disposeo dans une structure de circuits; et de contact, comprenant la
disposition de la       dans loquel le proc6de comprend on outre bande a
poutres de deformation (18, 20; 94)       I'interconnexion detachable de la
structure de entre les premibre et deuxibme pluralitds de      circuits
avec le logement. points de contacts; la pre-deformation de la bande a
poutres de deformation; et le reliche-  3S  15. Proced6 sclon la
revendication 14, dans loquel ment de la deformation de la bando & poutres
l'etape de relachement de la prd-ddformation de deformation jusqu'& ce quo
chacun des fils     se fait durant l'interconnexion ddtachable de la de
contact (19, 21, 23, 25; 110, 112) 6tablisse   structure de circuits avec
le logement. une des interconnexions. 40 &  Procdd6 sclon la revendication
7, dan lequel 1'etape de disposition de la bande & poutres de deformation
comprend le positionnement du logement entre les pluralites de premiers et
deuxibmes points de contact; et la disposition   45 de la bande a poutres
de deformation dans le logement avec la direction axiale dos fils de
contact orienteo vers les pluralites de premiers et deuxibmes points de
contact. 50 9. Proc6de solon la revendication 8, dans lequol la
pr4-deformation comprend la pression de la bande & poutres de deformation
dans la cavite. 10. Procedd selon la revendication 9, dans loquel  a5 le
systAme comprend des premibre et deuxib- me bandes a poutre de d~formation
disposees on parallble dans le logement, dans loquel la 10    


