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Considered in relation to the theoretical capabilities of the material of
the beam, a cantilever beam spring FIELD OF THE INVENTION
system is relatively inefficient even when the design is optimized. The
present invention relates to electrical termi-   5  EP-A-0,283,118
discloses a connector according nals and more particularly to contact
structures with  to the preamble of Claim 1. torsion bars for maintaining
electrical contact forces.  FR-A-2,529,023 discloses a terminal according
to the preamble of Claim 11. DESCRIPTION OF THE PRIOR ART
The present invention is as claimed in the claims. 10 When electrical
terminals are mated to make an  SUMMARY OF THE INWENTION electrical
connection, it is important that a contact force be maintained for
integrity of the connection    Among the objects of the present invention
are to overtime in the face of creep, oxidation and other ad-  provide a
contact system for electrical terminals that verse factors. Often, the
contact force Is maintained   15  Is more efficient than cantilever beam
based sys- by incorporating spring characteristics into the struc-  tems;
to provide a contact system that is easier and ture of the terminal.
more economical to make than known contact sys- Many conventional terminals
rely on a cantilever  tems having similar sizes and contact forces; to pro-
beam system for producing the required spring char-  vide a contact system
capable of maintaining sub- acteristic. In one common arrangement, a female
20  stantial contact forces even in miniature sizes: and to contact
includes opposed spring arms or beams ex-  overcome problems and
limitations experienced with tending from a relatively fixed base
structure, for ex-  known contact systems. ample opposed sides of a
relatively rigid box. Contact  In brief, the objects and advantages of the
inven- regions on the arms are deflected when the terminal  tion are
achieved by providing an electrical contact is mated with a male contact
such as a contact pin, a   25  system having first and second electrical
terminals circuit board edge or the like. The arms are flexed  relatively
movable in an axial direction into engage- apart and function as springs to
maintain contact  ment with one another. The first terminal Includes a
force.                                             contact portion
engageable with the second terminal, Although terminals employing this
general class  a reaction portion spaced in the axial direction from of
contact system have been widely used for many   30  the contact portion and
a spring portion connected years with good results, difficulties arise due
to the  between the reaction portion and the contact portion. present trend
to miniaturize electrical circuits and the  The second terminal includes
contact means engage- terminals used in electrical circuits. In small
sizes, it  able with the contact portion of the first terminal for is
difficult and expensive to form cantilever beam  displacing the contact
portion relative to the reaction based spring contact systems. In addition,
the limited   35  portion and flexing the spring portion to maintain a
amount of material available In miniaturized terminals  contact force
between the contact portion and the makes it difficult and in some cases
impossible to  contact means. The spring portion is a torsion bar ex-
provide cantilever springs of sufficient size to main-  tending at least
partly in the axial direction. The con- tain the required contact force.
tact portion is displaced in an arcuate path around an Terminals have been
developed that use canti-  40  axis of rotation extending in the axial
direction in re- lever springs in smallerand more effective ways. US-
sponse to engagement by the contact means. A-4,735,588 discloses a spring
contact system hav- ing a twist profile. A male contact member includes a
BRIEF DESCRIPTION OF THE DRAWINGS plurality of parallel cantilever beams
inserted into a female tubular contactwith a helical Interiorforflexing
45  The present Invention together with the above the individual beams.
US-A-4,740,180 (=EP-A-0 238  and otherobjectsand advantages may best be
under- 118) discloses a contact system in which a pair of can-  stood from
the following detailed description of the tilever spring arms are deflected
by a male terminal  embodiments of the invention Illustrated in the draw-
having a lead-in portion and a final portion. Terminals  ings, wherein: as
disclosed in these patents have many advantages,  50  FIG. 1 is a
fragmentary, top plan view of a pair of but are subject to limitations
because they rely on   electrical terminals incorporating a contact sys-
cantilever beam springs.                              tem in accordance
with the present invention and One difficulty inherent with a cantilever
beam     shown prior to mating of the terminals; spring contact system is
that the amount of spring     FIG. 2 is a side elevational view of the
terminals force that can be developed for a given spring size Is  55  of
FIG. 1; relatively small. When a cantilever beam or similar    FIG. 3 is a
view similar to FIG. 1 showing the ter- beam is flexed, significant tensile
stress is experi-  minals in a mated condition; enced in only a part of the
cross section of the beam.  FIGS. 4 and 5 are sectional views taken respec-
2   



3                  EP0417994B1                    4 tively along lines 4-4
and 5-5 of FIG. 3;     deformation when terminal 22 is mated with terminal
FIG. 6 is a perspective view of an electrical con-  24. In order to permit
this result, the base portions 28 nector including a female terminal
Incorporating a  and 32 of terminals 22 and 24 are mounted orsecured
contact system that Is an alternative embodiment  in such away thatthey do
not rotate relative to the ax- of the present invention;                 5
lal direction when the terminals are mated. With re- FIG. 7 is a sectional
view on an enlarged scale  spect to terminal 22, base portion 28 is greater
in taken along the line 7-7 of FIG. 6;           width and in cross section
than the spring portion 30 FIG. 8 is an exploded perspective view of the
ter-  and functions as a reaction member when torque is minal and sleeve
components of the connector of  applied to the torsion beam spring portion
30. Base FIG. 6;                                  10  portion 28 may be
fixed in a slot or In grooves in a FIG. 9 is a sectional view of the
connector taken  housing or other supporting structure. Base portion along
the line 9-9 of FIG. 7;                 32 of terminal 24 may be similarly
secured so that rel- FIG. 10 is a fragmentary sectional view similar to
ative movement during mating between the base por- part of FIG. 9 showing
the connectorwhen mated  tions 28 and 32 is limited to movement
substantially with a pin contact; and                  15  In an axial
direction. FIGS. 11 and 12 are sectional views taken re-    When terminals
22 and 24 are mated, the contact spectively along lines 11-11 and 12-12 of
FIG. 10.  portion 26 enters theslot38 contacts the arms 34 and 36 and is
pivoted or rotated in an arcuate path about DETAILED DESCRIPTION OF THE
PREFERRED            the longitudinal axis of the terminal 22. This applies
EMBODIMENT                                   20  a torque to the forward
end of spring portion 30 caus- ing the spring portion to be deformed by
twisting into Referring now to the drawings, FIGS. 1-5 Illus-  a helical
shape. This twisting is accompanied by trate a contact system generally
designated as 20  shear stresses distributed over the length of the
constructed in accordance with the principles of the  spring portion or
torsion bar 30. The resisting torque present Invention. Contact system 20
Is incorporated  25  maintains contact force between the contact portion
into a separable electrical connection made by a pair  26 and the contact
arms 34 and 36 of terminals 22 and of electrical terminals 22 and 24. These
terminals are  24. moved toward one another in an axial direction to
Although they are oriented in opposition to one mate and to establish the
electrical connection and  another, the arms 34 and 36 are similar. Each
In- are moved apart in the axial direction to separate and   30  cludes an
entry portion 40 and a sloped guide portion break the electrical
connection. Both terminals are  42. Portions 40 and 42 of the arms 34 and
36 are off- made by stamping and forming from planar sheet   set in
different directions from the plane of the termi- metal stock.
nal base portion 32 to form an entry mouth best seen Terminal 22 is a male
terminal and Includes a con-  in FIG. 2 permitting the contact portion 26
of terminal tact portion 26, a base portion 28 and a spring portion  35  22
to be received between the entry portions 40 of 30. Terminal 24 Is a female
terminal and includes a  the arms as the terminals are mated. Continued
rel- base portion 32 and a pair of contact arms 34 and 36  ative movement
of terminals 22 and 24 toward one defining a slot or aperture 38 for
receiving the contact  another in the axial direction brings contact
portion 26 portion 26 of terminal 22.                       into contact
with guide portions 42 and then into con- When terminals 22 and 24 are
mated as seen in  40  tact between forward displacing portions 44 of the
FIGS. 3 and 5, contact portion 26 is received In slot  arms 34 and 36. This
results in initial rotation or arc- 38 and makes electrical contact with
arms 34 and 36  uate movement of the contact portion 26 and the ap- in
order electrically to interconnect terminals 22 and  plication of an
Initial twisting torque to the axially cen- 24. Additional rear contact
structures (not shown)  tered torsion beam spring portion 30. may extend
from the bases 28 and 32 of terminals 22  45  Further relative movement of
terminals 22 and 24 and 24 for interconnection with other circuit elements
results in entry of the contact portion 26 between rear or conductors or
the like. Depending upon circuit re-  displacing portions 46 of arms 34 and
36 (FIG. 3). quirements, these additional contact structures may  Portions
46 are coplanar and cause maximum twist- be pins, posts or other types of
male or female con-  ing deformation of the torsion beam spring portion 30.
tacts of any known type. Arrays of numerous termi-  50  Contact portion 26
includes oppositely directed ribs or nals and 24 may be employed for
simultaneous inter-  protrusions 48 oriented to engage the arms 34 and 36
connection of many circuits associated with cables,  as seen in FIGS. 3 and
5 to provide relatively small printed circuit boards or other components.
Arrays of  contact areas and relatively high contact forces. The the
terminals 22 and 24 may be supported in or by  surfaces of arms 34 and 36
that contact the contact housings or supports (not shown) to form multiple
55  portion 26 and displace it in an arcuate direction may contact
electrical connectors of many known types.  be rounded or chamfered to
avoid a sharp edge con- Spring portion 30 of terminal 22 acts as a torsion
tact if desired. bar and is subjected to torque resulting in a twisting
Terminal 22 is an easily and economically manu- 3  



5                  EP 0 417 994 B1                6 factured shape, yet
provides ample contact forces  paths. Amating coaxial cable end connector
including even when the terminal is supplied in miniature sizes.  pin
contact 64 at its axis may be mated with connector The contact forces
maintained In the torsion bar  66 to establish electrical connections
between a spring portion 30 depend upon factors including the  cable or
other component and conductive regions of length and cross section of the
portion 30, the torsion-   5   the printed circuit board. al angle through
which the ends of the portion 30 are  Terminal 62 includes a spine or stalk
portion 76. rotated relative to one another (see FIGS. 4 and 5)  As appears
in FIG. 8, the spine 76 extends continu- and the material from which it is
made. Metals cus-  ously from pin contact 74 at the rear of the terminal
tomarily used for stamped and formed electrical ter-  to the forward end of
the terminal. Spine 76 extends minals, such as beryllium copper, provide a
modulus  10  in the axial direction and Is offset laterally or radially of
elasticity in shearsuitable for achieving the desired  from the central
axis of the terminal in orderto provide contact forces. The section of beam
portion 30 is se-  clearance for the pin contact 64 as It moves along a
lected to have the desired polar movement of inertia.  pin receiving path
78. In the illustrated arrangement the beam portion 30 is  At axially
spaced positions along the length of the rectangular because this form is
easily made in  15  spine 76, three similar contact wings 80, 82 and 84
stamping and forming processes and provides the de-  are provided.
Alternate wings extend in opposite lat- sired result. If desired, circular
or other sectional  eral directionsfromspine76, with the outertwowings
shapes could be employed.                        80 and 84 extending in one
direction and the central In the embodiment of the invention illustrated in
wing 82 extending in the opposite direction. Each FIGS. 1-5 of the
drawings, the arms 34 and 36 of the  20  wing 80, 82 and 84 cooperates in
defining and ex- female contact 24 may flex in the manner of cantilever
tends partly around the pin receiving path 78. The beams, but this
resilience is not important to an un-  wings 80, 82 and 84 are provided
with ribs 86 serving derstanding of the present invention. The terminal 22
to stiffen the wings and to define small area contact may be employed with
a functionally rigid female ter-  surfaces for engaging the pin contact 64.
minal. If desired, a torsion beam spring portion may  25  Terminal 62 Is
mated with pin contact 64 when be employed in a female terminal like the
terminal 24  contact 64 is moved in the axial direction into path 78 by
forming a torsion bar like the spring portion 30 be-  and into contact with
the ribs 86 of the wings 80, 82 tween the contact arms and a rotationally
fixed termi-  and 84. In the mated condition shown in FIGS. 10-12, nal
base.                                        the wings are moved arcuately
or radially outward, in Having reference now to FIGS. 6-12, there is illu-
30  effect pivoting In opposite directions around the spine strated a
contact system generally designated as 60  portion 76. Between adjacent
pairs of contact wings (FIGS. 10-12). Contact system 60 is an embodiment
80, 82 and 84, segments of the spine portion 76 de- of the present
invention In which the principles of the  fine torsion bar spring portions
88 and 90. Ribs 86 Invention are applied to a female terminal 62 rather
render the wings relatively rigid, and the displace- than to a male
terminal such as the terminal 22 descri-  35  ment of the wings applies
torque to the torsion bar bed above. Terminal 62 is movable in an axial
direc-  spring portions 88 and 90 causing them to twist and tion relative
to a male pin contact or terminal 64 in or-  deform into helical shapes.
derto mate with terminal 64 and establish an electri-  A comparison of
FIGS. 7 and 11 indicates the arc- cal connection between the terminals.
uate outward movement of contact wing 80 resulting Terminal 62 is the
central contact of a miniatu-  40  from contact of the pin contact 64 with
rib 86 of wing rized coaxial connector designated as a whole as 66  80. The
movement of wing 84 is similar to the move- and seen in FIGS. 6 and 7.
Connector 66 includes an  mentof wing 80. In FIG. 12itcan be seen that the
wing outer sleeve terminal 68 concentric with the axis of  82 is moved in
the opposite direction by the contact connector 66. An Insulating sleeve 70
is captured  pin 64. The torsion angle resulting from relative rota-
concentrically between the terminals 62 and 68 and   45  tion of the
opposite ends of the torsion beam spring positions the terminal 62 at the
axis of the connector.  portion 88 appears from a comparison of FIGS. 11 As
best seen in FIG. 8, the sleeve 70 includes two  and 12. The twisting
deformation of the torsion beam halves 70A and 70B symmetrical about a
diameter of  spring portion 88 into a helical shape is seen in broken the
terminal, although other arrangements may be  lines in FIG. 10. employed if
desired.                         50      Considering the forward pair of
contact wings 80 Connector 66 may be mounted upon a printed cir-  and 82,
together with the torsion bar spring portion cult board. The outer sleeve
terminal 68 includes a  88, as a mechanical system, one of the wings such
as rearwardly extending pin contact 72 and the female  wing 80 may be
considered to be a contact portion ap- terminal 62 includes a similar
rearwardly extending  plying torque to the spring portion 88, and the other
pin contact 74 (FIGS. 6, 8 and 9). Connector 66 may  55  contact wing such
as wing 82 may be considered to be supported at the surface of a printed
circuit board  be a reaction member. When the wings are displaced with pin
contacts 72 and 74 extending through holes  by contact of ribs 86 with the
surface of the contact in the board and connected by soldering to
conductive  pin 64, shear stress is distributed along the length of 4 



the bar spring portion 88 and the resisting tor-    ond terminal(22) and
having a is applied to the contact pin by way of the ribs 86  section than
the reaction portion (28) and contact to maintain contact force or contact
pressure at the  portion (26); contact interface. The rear pair of contact
wings 82        said contact portion being a blade (26) and 84 together
with the torsion barspring portion 90   5  generally symmetrical about said
longitudinal functions as a similar mechanical system. The use of   axis
and cooperable with said cantilevered three wings provides the redundancy
of three points    beams (34,36) to be displaced in an arcuate path of
contact and provides a contact interface with forces  around an axis of
rotation coinciding with said in balance. More orfewer contactwings may be
used.    longitudinal axis upon engagement by said can- As with the torsion
bar spring portion 30 of the termi-  l0  tilevered beams (34,36) on mating
said first and nal 22 described above, the section and length of the
second terminals (24,22). portions 88 and 90 are selected to achieve the
de- sired spring force with the material used for the termi-  2. An
electrical contact system as claimed In claim nal. Substantial forces are
possible with an easily    1 wherein said second terminal (22) is a male
ter- manufactured, simple and compact structure that  15    minal. may be
very small in size. For example, a preferred embodiment of the terminal 62
mates with a pin con-  3. An electrical contact system as claimed in either
tact 64 having a diameter of 0.025 cms (0.010 inch).   one of claims 1 and
2 wherein said reaction por- Sleeve 70 as illustrated in FIG. 8 is provided
with  tion (28) is a base portion (28) of said second ter- an internal
configuration cooperating with the shape   20  minal (22), and said second
terminal (22) further of the terminal 62. Areduced diameter neckportion 92
Include s means constraining said base portion at the forward end of the
sleeve captures the terminal  (28) to move substantially only in said
longitudi- 62 and serves to guide the pin contact into and along  nal
direction. the pin receiving path 78. A shoulder 94 at the rear of the
sleeve 70 also assists in holding the terminal 62.  25  4. An electrical
contact system as claimed in any A recess or passage 96 at the rear of the
sleeve 70     preceding claim, said contact portion (26) com- permits the
pin contact portion 76 to extend to the ex-  prising a blade (26) extending
laterally in opposite terior of the connector 68 and orients the terminal
62.  directions from said longitudinal axis, said canti- Annular grooves 98
are axially spaced along the inter-  levered beams (34,36) being engageable
with op- ior of sleeve 70 to receive the wings 80, 82 and 84 as   30
posite sides of said blade atopposite sides of said they are displaced by
the pin contact 64.              longitudinal axis. 5. An electrical
contact system as claimed in any Claims
preceding claim, said opening including an entry 35      portion (40) and a
contact displacement portion 1. An electrical contact system comprising:
(44,46). first and second electrical terminals (24,22) relatively movable
In an insertion direc-  6. An electrical contact system as claimed in any
tion into engagement with one another,              preceding claim further
comprising ribs (48) said first terminal (24) including a base   40  formed
on said contact portion (26) for engaging (32) and a pair of cantilevered
beams (34,36) ex-   said cantilevered beams (34,36). tending along said
insertion direction away from said base (32) and defining an opening (38)
be-  7. An electrical contact system as claimed in any tween said beams
(34,38) for receiving said sec-    preceding claim wherein said second
terminal ond terminal (22);                          45      (22) is
generally planar when in an undeflected said second terminal (22) including
a con-    condition. tact portion (26) engageable with said cantilev- ered
beams (34,36) of said first terminal;      8. An electrical contact system
as claimed in any the contact system being characterised        preceding
claim wherein said reaction portion by:
so      (28) has a greater width than said spring torsion the cantilevered
beams (34, 36) of said       bar portion (30). first terminal being
substantially rigid; said sec- ond terminal including a reaction portion
(28) and  9. An electrical contact system as claimed in claim a spring
torsion bar portion (30) between said      8 wherein said reaction portion
(28) also has a contact portion (26) and said reaction portion   55
greater cross-section laterally of said longitudinal (28), said spring
torsion bar portion (30) extend-  axis than said spring torsion bar portion
(30). ing at least partly along said insertion direction and coinciding
with a longitudinal axis of said sec-  10. An electrical contact system as
claimed in any 5  



7                  EP 0 417 994 B1                 8 the torsion bar spring
portion 88 and the resisting tor-  ond terminal (22) and having a smaller
cross- que is applied to the contact pin by way of the ribs 86  section
than the reaction portion (28) and contact to maintain contact force or
contact pressure at the  portion (26); contact interface. The rear pair of
contact wings 82       said contact portion being a blade (26) and 84
together with the torsion barspring portion 90   5  generally symmetrical
about said longitudinal functions as a similar mechanical system. The use
of  axis and cooperable with said cantilevered three wings provides the
redundancy of three points  beams (34,38) to be displaced in an arcuate
path of contact and provides a contact interface with forces  around an
axis of rotation coinciding with said in balance. More orfewer contactwings
may be used.   longitudinal axis upon engagement by said can- As with the
torsion bar spring portion 30 of the termi-  10  tilevered beams (34,36) on
mating said first and nal 22 described above, the section and length of the
second terminals (24,22). portions 88 and 90 are selected to achieve the
de- sired spring force with the material used for the termi-  2. An
electrical contact system as claimed In claim nal. Substantial forces are
possible with an easily  1 wherein said second terminal (22) is a male ter-
manufactured, simple and compact structure that  15  minal. may be very
small in size. For example, a preferred embodiment of the terminal 62 mates
with a pin con-  3. An electrical contact system as claimed in either tact
84 having a diameter of 0.025 cms (0.010 inch).  one of claims 1 and 2
wherein said reaction por- Sleeve 70 as illustrated in FIG. 8 is provided
with  tion (28) is a base portion (28) of said second ter- an internal
configuration cooperating with the shape   20  minal (22), and said second
terminal (22) further of the terminal 62. Areduced diameter neckportion 92
include s means constraining said base portion at the forward end of the
sleeve captures the terminal  (28) to move substantially only in said
longitudi- 62 and serves to guide the pin contact into and along  nal
direction. the pin receiving path 78. A shoulder 94 at the rear of the
sleeve 70 also assists In holding the terminal 62.  25  4. An electrical
contact system as claimed in any A recess or passage 96 at the rear of the
sleeve 70  preceding claim, said contact portion (26) com- permits the pin
contact portion 76 to extend to the ex-  prising a blade (26) extending
laterally in opposite teriorof the connector 66 and orients the terminal
62.  directions from said longitudinal axis, said canti- Annulargrooves 98
are axially spaced along the inter-  levered beams (34,36) being engageable
with op- lor of sleeve 70 to receive the wings 80, 82 and 84 as  30  posite
sides of said blade at opposite sides of said they are displaced by the pin
contact 64.            longitudinal axis. 5. An electrical contact system
as claimed in any Claims
preceding claim, said opening including an entry 35      portion (40) and a
contact displacement portion 1. An electrical contact system comprising:
(44,46). first and second electrical terminals (24,22) relatively movable
in an insertion direc-  6. An electrical contact system as claimed in any
tion into engagement with one another;            preceding claim further
comprising ribs (48) said first terminal (24) including a base  40  formed
on said contact portion (26) for engaging (32) and a pair of cantilevered
beams (34,36) ex-  said cantilevered beams (34,36). tending along said
insertion direction away from said base (32) and defining an opening (38)
be-  7. An electrical contact system as claimed in any tween said beams
(34,36) for receiving said sec-  preceding claim wherein said second
terminal ond terminal (22);                        45      (22) is
generally planar when in an undeflected said second terminal (22) including
a con-  condition. tact portion (26) engageable with said cantilev- ered
beams (34,36) of said first terminal;     8. An electrical contact system
as claimed in any the contact system being characterised       preceding
claim wherein said reaction portion by:
50     (28) has a greater width than said spring torsion the cantilevered
beams (34, 36) of said      bar portion (30). first terminal being
substantially rigid; said sec- ond terminal including a reaction portion
(28) and  9. An electrical contact system as claimed in claim a spring
torsion bar portion (30) between said    8 wherein said reaction portion
(28) also has a contact portion (26) and said reaction portion  55  greater
cross-section laterally of said longitudinal (28), said spring torsion bar
portion (30) extend-  axis than said spring torsion bar portion (30). ing
at least partly along said insertion direction and coinciding
withalongitudinal axis of said sec-  10. An electrical contact system as
claimed in any   



preceding claim in which the first terminal (24) in-  bar lit, und cludes a
spring torsion bar portion between said         das Kontadtsystem dadurch
gekennzeich- cantilvered beams (34,38) and a rotationally      net Ist, daB
fixed terminal base.                                    die Kragschienen
(34,36) des ersten An- 5      schlusses im wesentlichen stelf sind, 11. A
female electrical terminal (62) adapted to mate      der zwelte Anschlul3
einen Reaktlonsbe- with a male pin contact (64) having a given diam-  reich
(28) und elnen Torslonsstabtederbereich eter when the pin is moved relative
to the terminal  (30) zwischen dem Kontaktbereich (26) und dem (82) along a
pin receiving path In the direction of  Reaktionsbereich (28) aufweist,
wobel sich der the axis of the terminal (62), said terminal (62) in-  io
Torsionsstabfederberelch (30) zumindest tellwel- cluding
se entlang der Einsteckrichtung erstreckt und mit a spine portion (76)
extending in the axial  einer Langsachse des zwelten Anschlusses (22)
direction along the side of the pin receiving path;  zusammenffillt und
elnen ikeineren Querschnitt a plurality of axially spaced contact wings
als der Reaktlionsberelch (28) und derKontaktbe- (80,82,84) projecting from
opposite sides of said  15  reich (26) besitzt, und spine portion (76) and
extending around opposite        der Kontaitbereich ein Blatt (26) ist das
sides of the pin receiving path;                  Im aligemelnen
symmetrisch zur LAngsachse an- the diametric spacing between succes-
geordnet lst und mit den Kragschienen (34,36) sive contact wings (80,82,84)
being less than the  zum Zusammenwirken bringbar ist, urn auf einem pin
diameter so that the wings (80,82,84) are de-  20  bogenfrmilgen Weg urn
eine mit der Langsachse flected when the pin contact is In the pin
receiving  zusammenfallende Rotationsachse beim Eingriff path;
mit den Kragschienen (34,38) belm Koppein des characterised in that:
ersten und des zwelten Anschlusses (24,22) ver- torsion bar segments
(88,90) located         lagert zu werden. along said spine portion (76)
between axially ad-  25 jacent contact wings (80,82,84); and           2.
Elektrisches Kontaktsystem nach Anspruch 1, said contact wings (80,82,84)
being pivot-   bel dem der zweite Anschlug (22) eln Steckan- able about an
axis of rotation extending  in said  schlul3 ist. axial direction to apply
torque to said torsion bar segments (88,90) in response to engagement by
30  3. Elektrisches Kontaktsystemn nach Anspruch 1 said male pin contact
(64).                       oder2, be! demderReaktionsbereich (28) ein Ba-
sisbereich (28) des zweiten Anschlusses (22) ist 12. A female electrical
terminal as claimed In claim 11  und derzweite AnschluBl (22) ferner eine
Einrich- comprising three of said contact wings (80,82,84)  tung aufwelst,
die den Basisbereich (28) zwangs- and two of said torsion bar segments
(88,90).    35  laufIg sich Im wesentlichen nur In der Langsrich- tung
bewegen lMt. 13. A female electrical terminal as claimed in either one of
claims 11 and 12, each said contact wings  4. Elektrisches Kontaktsystem
nach einem beliebi- (80,82,84) including a rib (86) for limiting terminal
gen vorhergehenden Anspruch, bel dem der Kon- contact area.
40      taktberelch (26) ein Blatt (26) umfaSt, das sich seitlich In
entgegengesetzten Rlchtungen von der Langsachse erstreckt, und die
Kragschienen Patentansprche                                       (34,36)
mit gegenuberliegenden Seiten des Blat- tes an gegenfberliegenden Selten
der Langs- 1. Elektrisches Kontaktsystem, bestehend aus  45      achse in
Eingiff bringbar sind. elnem ersten und elnem zwelten eleltri- schen
AnschluB (24,22), die In Einsteckrichtung  5. Elektrisches Kontaktsystem
nach elnem beliebI relativ zueinander in einen gegenseitigen Elngrlff  gen
vorhergehenden Anspruch, bei dem die caff- bewegbar sind,
nung einen Eingangsbereich und elnen Kontakt- wobei der erste Anschlul3
(24) eine Basis  50  verlagerungsbereich (44,46) aufweist. (32) und ein
Pear von Kragschienen (34,36) auf- welst, die slch entlang der
Einsteckfichtung von  6. Elektrisches Kontaktsystem nach elnem beliebi- der
Basis (32) forterstrecken und elne 6ffhung    gen vorhergehenden Anspruch,
ferner mit auf (38) zwischen den Schienen (34,36) zur Aufnah-    dem
Kontaktberelch (26) gefombten Rlppen (48) me des zweiten Anschlusses (22)
bilden,   55      fOr elnen Eingriff mit den Kragschlenen (34,36).
derzwelteAnschluM (22) elnen Kontaktbe- reich (26) aufwelst, der mit den
Kragschienen  7. Elektrisches Kontaktsystem nach elnem beliebi- (34,36) des
ersten Anschlusses in Elngriff bring-  gen vorhergehenden Anspruch, bei dem
der 6   



11                 EP 0 417 994 B1                12     1   c1  I  M   S
!l zweibt Anschlul (22) in einem unausgelenkten  Revendicatlons Zustand Im
wesentlichen eben st. 1. Systeme de contacts electriques comprenant 8.
Elekdrisches Kontakdsystem nach einem bellebi-         des premlere it
secondo prises electri- gin vorhergehenden Anspruch, bel dem der Re-   5
ques (24, 22) deplacables relativement dana une aktionsberelch (28) sine
grofere Brate als der   direction d'introduction en pris l'une avec I'au-
Torsionsstabfederberelch (30) hat.               tre, ladito premiere prise
(24) comprenant une 9. Elektrisches Kontakdsystem nach Anspruch 8,
base (32) et une pair de poutres en porte A faux bel dam der
Reaktionsberelch (28) auch eonen  10  (34, 36) s'h1ondant suivant ladite
direction din- groliere Querschnitt seitlich der Lingsachse als  sertion A
partir de ladite basi (32) et definissant der Torsionsstabfederberelch (30)
hat            une ouverture (38) entre lesdites poutres (34,36) pour
recevoir ladite seconde pries (22), 10. Elekdrisches Kontaktsystim nach
einem beliebi-       ladite seconde pries (22) comprenant une gen
vorhergehenden Anspruch, be! dim der er-  15  partie de contact (26)
pouvant si mettre en prise ste AnschluB (24) einen Torsionsstabfederbe-
avec lesdites poutres in portb A faux (34, 36) de reich zwischen den
Kragschlenen (34,36) und ei-  ladite premiere pfiso, no drehfeste
Anschlulbasis aufweist.                  Is systeme de contacts etant
caracteris6 par le fait qus 11. Elektlrischer AufnahmeanschluB (62) zum
Kop-  20     lea poutres en porte A faux (34, 38) de la- pain mit einem
Stiftsteckiontakt (64) mit einem  ditb premlere price sont sensiblement
rigides, gogibenen Durchmesser, wenn der Stift relativ         ladib
seconde prise comprend une partie zu dim AnschluB (62) auf elnem
Stiftaufnahme-    de r6action (28) et une partie de barre de torsion weg in
Richtung der Aches des Anschlusses (62)   A ressort (30) entre ladtib
partie de contact (26) bewegt wird, wobeil der Anschlul (62) versehen   25
et ladite partie de r6action (28), ladite partie de ist mit
barre de torsion a ressort (30) s'6tondant au einem in axialer Richtung
entlang der Se-   moins en partie sulvant ladli direction d'inser- te des
Stiftaufnahmeweges verlaufonden Stig-     tion et comncidant avoc un axe
longitudinal de la- bereich (76),                                    die
seconds prfsi (22) et ayant une section und elner Mehrzahl axial
beabstandeter  3o  transversale plus petite quo la partle de reaction
Kontakdflulgel (80,82,84), die von gegenhfberlie-  (28) et la partie de
contact (26), genden Soften des Stegbereichs (76) vorstehen          ladite
partlb de contact est une lame (26) und sich urn gegenflberliegende Selten
des Stift-  g6n6ralement symetrique autour dudit axe longl- aufnahmeweges
herumerstrecken,                   tudinal et pouvant coop6reravec lesdites
poutres wobei der Durchmesserabstand zwlschen  35   en ports A faux (34,
36) pour etre d6placee sui- aufeinanderfolgenden KontakdflOgeiln (80,82,84)
vant un trajet incurve autour d'un axe de rotation Ideiner lst als der
Stiftdurchmesser, so daB die  coincidant avec ledkt axe longitudinal lors
de la Flgol (80,82,84) ausgelenkt warden, wenn sich   miss en priso desdits
poutres en porte Afaux (34, der Stiftkontakt Im Stiftaufnahmewig befindet,
36) au cours de l'accouplement desdites premie- dadurch gekennzeichnet, daB
40      re it seconde prises (24,22). Torslonestababschnitte (84,90)
entlang dim Stbgbereich (76) zwlschen axial benachbar-  2. Systeme de
contacts elictriques solon la reven- ten Kontakdfl~geln (0,82,84)
angeordnet sind und  dication 1, dans lequel ladite seconde price (22) die
Kontakdflugel (80,82,84) um olne in    east une price mile. axialer
Richtung verlaufende Rotationsachse  45 schwenkbar sind, umr en Drehmoment
auf die    3. Systeme de contacts electriques selon l'une
Torsionsstababschnitte (88,90) ale Reaktion auf        des revendications I
et 2, dans liquel la- einen Eingriffmit dim Stiftstickkontakt (64) auf-
dite partie de reaction (28) est une partie de base zubringen.
(28) de ladite secondo prise (22), et ladite secon- 50      de piese (22)
comprend en outre des moyens for- 12. Elekdrischer AufnahmeanschluB nach
Anspruch      pant laditb partie de base (28) a no se deplacer 11, mit dre
der Kontakdflgel (80,82,84) und zwel  sensiblement quo dans ladite
direction longitudi- der Torsionsstababschnitt (88,90).               nale.
13. Elektdischer AufnahmeanschluB nach Anspruch  55  4. Systeme de contacts
electriques selon l'une 11 oder 12, bei dim  jeder Kontaktlfl~gel
quelconque des revendications precedentes, la- (80,82,84) sine Rippe (86)
zur Begrenzung der    dito partlie de contact (26) comprenant une lame
AnschluBkontaktfliche aufweist.                  (26) s'etendant
lateralement dans des directions 7   
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! opposees A partir dudit axe longitudinal, lesdites       'espacement
diamitral entre des aias de poutres en porte A faux (34, 36) pouvant etrs
mi-  contact successives (80,82,84) 6tantlinf6rieurau sea en prise avec des
c~t6s oppos6s de ladite      diamhtrede lafichede sorts que lea ales
(80,82, lame au niveau de cot6s oppos6s dudit axe lon-     84) s'6cartent
lorsque le contact A fiche eat dans gitudinal.
s       la plate de r6ception de fiche, caract6risee en ce que 5. Systeme
de contacts electriques selon l'une              des segments de barre de
torsion (88,90) quelconque des revendications pr6cedentes, la-     sont
aituhs Is long de ladite partie dorsale (76) dite ouverture comprenant une
partie d'entree      entre des ailes de contact axialement adjacentis (40)
et une parth de d6placement de contact (44,  10  (80, 82, 84), et 46).
lesdites alis de contact (80, 82, 84) peu- vent pivoter autour d'un axe de
rotation s'6ten- 6. Systeme de contacts ilectriques selon l'une
dant dans ladite direction axiale pour appliquer quelconque des
revendications pr6c6dentes,         un couple auxdits segments de barre de
torsion comprenant en outre des nervures (48) form6es   15  (88, 90) en
reponse A la mise en prise avec ledit surladitb partie de contact (28)
pourse mettre en  contact A fiche mile (64). prims avec lesditbs poutres en
porte A faux (34, 36).                                            12. Prise
61ectrique femelle selon la revendication 11, comprenant trois desdites
ailes de contact 7. Systhme de contacts ilectriques selon l'une   20
(80,82,84) itdeuxdesdlts segments de barre de quelconque des revendications
prec6dentes,         torsion (88, 90). dans lIquel ladite seconde prise
(22) eat g6n6ra- lement plane lorsqu'elle n'est pas 6cart6e.     13. Prise
electrique femelle selon l'une des revendicatlons 11 et 12, chaque dite 8.
Systeme de contacts 6iectriques selon l'une   25    aile de contact (80,
82,84) compranant une ner- quelconque des revendicatlons pr6cedentes,
vure (86) destinee A limiter la surface de contact dans lequel ladite
partie de riaction (28) presen-  de la fiche. te une plus grande largeur
que ladite partle de barre de torsion a ressort (30). 30 0. Systbme de
contacts electriques selon Ia reven- dication 8, dans lequel ladite partie
de r6action (28) pr6sente 6galement une section transversa- Is plus grande
sur les ct6s dudit axe longitudinal que ladite partle de barre de torsion A
ressort  35 (30). 10. Systeme de contacts ilectriques selon l'une
quelconque des revendications prec6dentes, dana lequel la premibre prise
(24) comprend une   4o partie de barre de torsion A ressortentre lesdites
poutres en porte A faux (34, 38) et une base de prims fixe en rotation. 11.
Prise 6lectrique femelle (62) adaptee pour s'ac-  45 coupler A un contact a
fiche male (64) ayant un diambtre donn6 lorsque la fiche est d6plac6e par
rapport A la prise (82) le long d'un-trajet de recep- tion de fiche dans la
direction de 1'axe de la prise (82), ladite prise (62) comprenant
co une partie dorsale (76) s'6btndant dans la direction axiale le long du
ct6 du trajit do r6cep- tion de fiche, une pluralit6 d'ailes de contact
espac6es axialement (80, 82, 84) faisant saillie A partir de  cc cdtts
oppos6s de ladite partie dorsale (76) et s'6ttndant autour de cOtts oppos6s
du trajet de r6ception de fiche, 8    


