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the contact surface is substantially parallel to the spring beam portion
and substantially at right This application relates to an electrical
terminal  angles to the abutment surface such that upon the and a zero
insertion force electrical connector      initial application of the force
to the abutment comprising such terminals.                      5
surface, in the lengthwise direction of the ter- A multiplicity of
terminals may be provided in      minal, the contact spring portion is
deflected an electrical connector for making electrical con-   relative to
the spring beam part, prior to the nections to an edge portion of a circuit
board, the   spring beam part being deflected relative to the board
carrying a complex electrical circuit, for      mounting part, whereby upon
cessation of the example of a portable calculator, or forming part   to
force, the contact spring portion returns towards of the circuitry of a
larger and more complex         its initial position along such a return
path that the computer.                                             contact
surface wipes along an electrical conduc- In such applications it is of the
greatest import-  tor when such is positioned so as to intersect the ance,
in the interest of unfalsified operation of the  return path of the contact
surface. circuits concerned, that the integrity of the con-    15
According to another aspect of the invention, a nection between the
electrically conductive sur-      zero insertion force circuit board edge
electrical faces of the board edge conductors (pads) and the     connector,
comprising an insulating housing contact surfaces of the terminals should
not be       having an elongate opening for receiving a circuit impaired by
contaminants which may be present         board along a board insertion
path; at least one on the conductors or the terminals.             20   row
of electrical terminals positioned beside the Such contaminants may include
oxide coatings        opening and extending in the longitudinal direc-
which accumulate on the pads, dust particles, and     tion thereof, each
terminal having at one end a shards of plastics material which have been
acci-       resilient contact spring portion having an abut- dentally
chipped or scraped from the insulating       ment surface, and a contact
surface for engaging housing of the connector or from the circuit   25   a
conductor of the circuit board when such has board.
been inserted into the opening along the insertion In a conventional
electrical connector, the con-    path, a mounting path fixedly positioned
in the tact surfaces of the terminals automatically wipe     housing and a
spring beam part intermediate the the conductors of the circuit board
during its        contact spring portion and the mounting part; insertion
into the connector.                   30   and a cam follower having a cam
surface for The number of terminals in the connector may,       engaging
the abutment surfaces of the terminals, however, be such that the force
which must be         the cam follower being displaceable by a cam exerted
upon the circuit board in order to insert it  between a first position in
which the cam surface into the connector is undesirably high. In order to
engages the abutment surfaces of the terminals avoid this disadvantage
there have been de-    35   to deflect the contact spring portions and the
veloped so called "zero insertion force electrical    spring beam parts of
the terminals away from the connectors, in which the terminals are
initially     insertion path and a second position in which the maintained
in a position in which the contact         cam follower is retracted to
allow the contact surfaces of the terminals are withdrawn from the
spring portions to intersect the insertion path; is insertion path of the
board, the terminals then    40    characterised in that each contact
spring portion being deflected into a contact position, after the    is
formed in such a way that the contact surface is insertion of the board so
that the contact surfaces   substantially parallel to the spring beam
portion of the terminals engage the surfaces of the board     and
substantially at right angles to the abutment edge connectors. In this case
there is no wiping      surface such that when its abutment surface is
action between the terminal and the board con-    45    engaged by the cam
surface of the cam follower, ductors.
the contact spring portion is deflected away from We have described in
EP-A1-2114 (Applica-          the board insertion path, relative to the
spring tion number 78300558.0), an electrical terminal       beam part,
prior to the spring beam part being for a zero insertion force connector,
the terminal    deflected away from such path, the cam follower which is in
the form of a strip of resilient sheet   so    being arranged initially to
apply a force to the metal stock, comprising a contact spring portion
abutment surface normally thereof, whereafter at one end, a mounting part,
and a spring beam       the line of action of the force is inclined in a
part intermediate the contact spring portion and      direction away from
the board insertion path, the the mounting part, the contact spring portion
contact spring portion returning under its own having a contact surface,
and an abutment sur-   ss   resilience, upon retraction of the cam
follower, face to which a force can be applied in the length-   along such
a path that the contact surface of the wise direction of the terminal
resiliently to deflect  contact spring portion, after initially engaging
the the spring beam  part and the contact spring          conductor of the
inserted circuit board, wipes portion relative to the mounting part, when
the       along the surface of such conductor. mounting part is fixedly
positioned in a support.    60  Although    there   is   described    in
According to one aspect of the invention a          US-A-2,811,700, a zero
insertion force printed terminal as defined in the preceding paragraph of
circuit edge connector, in which the terminals are the specification is
characterised in that the con-   arranged to wipe the inserted circuit
board, the tact spring portion is formed in such a way that      wiping
action is effected by moving the circuit 
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relative to the terminals after the terminals  elongate, circuit board
receiving opening 34 in the have been moved into contact with the conduc-
base 35 of which is formed a groove 36 corn- tors of the circuit board.
municating with the opening 34. An oblong, The present state of the art is
also exemplified   cross-section cam 38 in the groove 36 is rotatable by
US-A-3,899,234 and US-A-4,047,782.           5   to displace a channel
shaped cam follower 40 For a better understanding of the invention an
having side walls 42 and 44, normally of the base embodiment thereof will
now be described by          37 of the groove 36. Convex free edge cam way
of example with reference to the accompany-      surface 46 of the side
walls 42 and 44 are engage- ing drawings, in which:-
able with the abutment surfaces 14 of the ter- Figure 1 is an enlarged
perspective view of an    to   minals 10 (two of which are shown) which are
electrical terminal for a zero insertion force circuit  arranged in two
rows one on each side of the board edge electrical connector;
opening 34 and are held in place frictionally in the Figures 2 to 5 are
enlarged cross-sectional        housing 32 by means of the staking bosses
22, the views of a zero insertion force circuit board edge   shoulders 26
engaging the housing 32 to restrain connector provided with terminals
according to    15   axial displacement of the terminals upwardly (as
Figure 1, illustrating respective stages in the      seen in Figures 2 to
5). operation of the connector;                            In the angular
position of the cam 38, shown in Figure 6 is an enlarged fragmentary cross-
Figure 2, the cam follower 40 is in a retracted sectional view of the
connector illustrating the     position, out of engagement with the
surfaces 14, action of parts thereof; and                   20   the outer
faces of the side walls 42 and 44 of the Figure 7 is an enlarged
diagrammatic eleva-        cam follower 40 are, however engaged resiliently
tional view of the terminal of Figure 1, with        with the crests of the
bowed portions 20 of the part omitted.
terminals 10, so that the terminals are pre-loaded, As best seen in Figures
1 and 7, an electrical     for a purpose explained below. As shown in
terminal, 10 is in the form of a strip of sheet metal    25   Figure 2, the
contact surfaces 16 of the terminals stock pre-milled for the provision of
a reduced      10 intersect the path, indicated by an arrow X, of thickness
hooked contact spring portion 12 at the    insertion of a circuit board 50
(Figures 4 and 5) upper (as seen in Figures 1 and 7) end of the        into
the opening 34. As shown in Figure 2, the terminal 10. The portion 12 has
an abutment          surfaces 16 are parallel to one another and are
surface 14 and a contact surface 16. The portion    30   also parallel to
the direction of the path X. 12 extends from  a thicker spring portion 18
The cam 38 is now rotated to the position in having an outwardly bowed part
20, a stacking        which it is shown in Figure 3 so that the cam boss 22
and a mounting shoulder 26 from which        follower 40 is advanced
normally of the base 37 of projects a connecting post portion 28. The end
the groove 36 so that the crest of each free edge section is shown profiled
to define eleven beam  35   surface 46 of the cam follower 40 applies to
the segments while the intermediate section is pro-      abutment surface
14 of one of the terminals 10, a filed to define five beam segments.
force Q (Figure 6), to rotate the portion 12 of the As best seen in Figure
7, the contact surface 16   terminal 10 away from the path X, so that the
extends substantially at right angles to the abut-   contact surface 16 of
the terminal is displaced ment surface 14 which is formed on a free end
40   therefrom as shown in Figure 3 and the bowed portion 14' of the
portion 12. The free end of the   part 20 of the terminal is lifted from
the cam portion 14' is directed inwardly towards the         follower 40.
As will be apparent from that Figure, centre of a bight 15 of the portion
12, which bight  as well as from Figure 6 (in which the portions 12 is
bowed oppositely to the part 20. At its lower (as  are shown in full lines
in their Figure 2 positions seen. in Figure 7) end the bight 15 adjoins the
45   and in broken lines in their Figure 3 positions) that portion 18 and
is connected at its opposite end to  the portions 12 are rotated away from
the path X, a first rectilinear part 17 of the portion 12, which
principally about their axes of rotation 1, before part is in turn
connected by a bight 19 to a second  the parts 31 of the portions 18 of the
terminals 10 rectilinear part of the portion 12 which parts       are swung
away from one another about their presents the contact surface 16. The part
17 is   50   bosses 22. This is because the forces Q are inclined with
respect to the abutment surface 14     applied in the general direction of
the lengths of by approximately 20. The bowed portion 20 and       the
portions 18, until the portions 12 have been the bight 15 have
approximately equal radii of       rotated to such an extent that the
points of curvature. That end part 29 of the portion 18,       application
of, and the lines of action of, the which comprises the boss 22 and the
shoulder 26    55   forces exerted by the surfaces 46 against the
constitutes a mounting part of the terminal 10, the  surfaces 14 alter so
that such lines of action are remaining part 31 of the portion 18,
constituting a  inclined in a direction away from the path X, as spring
beam.                                         will best be apparent from
Figure 6. The portions 12 and 18 comprise a multiplicity       With the cam
28 in the position of Figure 3, the 



of beams which have sixteen axes of rotation, A    60   circuit board 50 is
inserted into the opening 34 so to P (in Figure 7), eleven of which, A to
K, are in  that its edge portion is received between the side the portion
12, being spaced peripherally thereof.   walls 42 and 44 of the cam
follower 40, and the As shown in Figures 2 to 5, a zero insertion       cam
38 is rotated in an anticlockwise (as seen in force circuit board edge
connector 30 comprises      Figure 4) sense to retract the cam follower 40
an elongate insulating housing 32 having an    65   towards the position in
which it is shown in 3    5          0036264                         6
Figures 2 and 5. The terminals 10 are thereby         stantially parallel
to the spring beam portion 118) released to engage conductors 52 on the
board         and substantially at right angles to the abutment 50, the
parts 20 re-engaging the cam follower 40.     surface (14) such that upon
the initial application As will be apparent from a comparison of Figures
of force (Q) to the abutment surface (14), in the 4 and 5 and also from
Figure 6, the portions 12 of    5    lengthwise direction of the terminal
(10), the the terminals 10 perform a rotary movement as         contact
spring portion (12) is deflected relative to they return under their own
resilience towards the    the spring beam part (31) prior to the spring
beam path X. As will be apparent from Figures 4 and 5,     part (31) being
deflected relative to the mounting however, the rotary movement is
converted into a      part (29), whereby upon cessation of the force (Q),
linear movement parallel to the path X as the    10   the contact spring
portion (12) returns towards its contact surfaces 16 engage the conductors
52, so      initial position along such a return path that the that the
contact surfaces 16 wipe along the con-      contact surface (16) wipes
along an electrical ductors 52, after having initially engaged them.
conductor (52) when such is positioned so as to The construction of the
terminal 10 so that it        intersect the return path of the contact
surface comprises a multiplicity of relatively rotatable    15   (16).
beams, as shown in Figure 7, provides it with the       2. A terminal
according to Claim 1, charac- flexibility which enables this wiping
movement to     terised in that the contact spring portion (12) is in be
achieved. However, the relative rotations of       the form of a hook
having an inwardly directed these beams are too slight to be satisfactorily
free end portion (14') the outer face of which represented in the drawings.
Figure 5 shows the    20    constitutes the abutment surface (14), the
contact terminals in their rest position in engagement        surface (16)
being constituted by an outer face of with the conductors 52. As shown in
Figure 5, the     the hook adjacent to the abutment surface (14). parts 31
of the portions 18 of the terminals 10         3. A terminal according to
Claim 1 or 2, charac- have now been deflected away from the cam
terised in that the contact spring portion (12) is follower 40 by the
action of the portions 12    25    shaped so as to consist of a
multiplicity of beams against the board 50.
having axes of rotation (A to K) spaced peri- The preloading of the
terminals 10 by the           pherally of the contact spring portion (12).
engagement of their bowed parts 20 against the          4. A terminal
according to Claim 3, charac- cam follower 40, reduces the deflection of
the        terised in that the axes of rotation (A to K) of the terminals
10 needed to generate a minimum       30    contact portion (12) are eleven
in number, the required contact force against a minimum thick-       spring
beam part (31) having five such centres of ness circuit board and to
compensate for spring       rotation (L to R). set of the terminals 10. The
minimum  board             5. A terminal according to any one of the
thickness as measured from the right hand, as         preceding claims,
characterised by the metal seen in Figure 6, side of the opening 34 is   35
stock being pre-milled so that the contact spring indicated by the line R
in Figure 6, the maximum      portion (12) is of reduced thickness. board
thickness being indicated by the line S.          6. A terminal according
to any one of the In a practical application of the invention the
preceding claims, characterised in that the spring length of wipe of the
surfaces 16 along the           beam part (31) has a bowed part (20)
adjacent to conductors 52 may be, for example, of the order    40   the
contact spring portion (12), the crest of the of 0.4 mm, for minimum
thickness boards and of        bowed part (20) being directed in the return
the order of 0.5 mm for maximum thickness             direction of the
spring beam part (31). boards.
7. A zero insertion force circuit board edge The connector may comprise
only one row of          electrical connector, comprising an insulating
terminals for engaging only one side of a circuit   45    housing (32)
having an elongate opening (34) for board.
receiving a circuit board (50) along a board insertion path (X); at least
one row of electrical Claims
terminals (10) positioned beside the opening (34) and extending in the
longitudinal direction there- 1. An electrical terminal for a zero
insertion    50    of, each terminal (16) having at one end a resilient
force connector, the terminal (10) which is in the    contact spring
portion (12) having an abutment form  of a strip of resilient sheet metal
stock,      surface (14), and a contact surface (16) for engag- comprising
a contact spring portion (12) at one       ing a conductor (52) of the
circuit board (50) when end, a mounting part (29), and a spring beam part
such has been inserted into the opening (34) 



(31) intermediate the contact spring portion (12)   55   along the
insertion path (X), a mounting part (29) and the mounting part (29), the
contact spring        fixedly positioned in the housing (32) and a spring
portion (12) having a contact surface (16) and an     beam part (31)
intermediate the contact spring abutment surface (14) to which a force (Q)
can be     portion (12) and the mounting part (29); and a applied
lengthwise of the terminal (10) resiliently   cam follower (40) having a
cam surface (46) for to deflect the spring beam  part (31) and the    60
engaging the abutment surfaces (14) of the ter- contact spring portion (12)
relative to the mount-    minals (10), the cam follower (40) being
displace- ing part (29), when the mounting part (29) is         able by a
cam (38) between a first position in fixedly positioned in a support (32);
characterised   which the cam surface (46) engages the abutment in that the
contact spring portion (12) is formed in  surfaces (14) of the terminals
(10) to deflect the such a way that the contact surface (16) is sub-    65
contact spring portions (12) and the spring beam 4    5
0036264                        6 Figures 2 and 5. The terminals 10 are
thereby        stantially parallel to the spring beam portion (18) released
to engage conductors 52 on the board        and substantially at right
angles to the abutment 50, the parts 20 re-engaging the cam follower 40.
surface (14) such that upon the initial application As will be apparent
from a comparison of Figures     of force (Q) to the abutment surface (14),
in the 4 and 5 and also from Figure 6, the portions 12 of    5
lengthwise direction of the terminal (10), the the terminals 10 perform a
rotary movement as        contact spring portion (12) is deflected relative
to they return undertheir own resilience towards the    the spring beam
part (31) prior to the spring beam path X. As will be apparent from Figures
4 and 5,    part (31) being deflected relative to the mounting however, the
rotary movement is converted into a     part (29), whereby upon cessation
of the force (Q), linear movement parallel to the path X as the    10   the
contact spring portion (12) returns towards its contact surfaces 16 engage
the conductors 52, so     initial position along such a return path that
the that the contact surfaces 16 wipe along the con-     contact surface
(16) wipes along an electrical ductors 52, after having initially engaged
them.     conductor (52) when such is positioned so as to The construction
of the terminal 10 so that it       intersect the return path of the
contact surface comprises a multiplicity of relatively rotatable   is
(16). beams, as shown in Figure 7, provides it with the      2. A terminal
according to Claim 1, charac- flexibility which enables this wiping
movement to    terised in that the contact spring portion (12) is in be
achieved. However, the relative rotations of      the form of a hook having
an inwardly directed these beams are too slight to be satisfactorily
free end portion (14') the outer face of which represented in the drawings.
Figure 5 shows the    20   constitutes the abutment surface (14), the
contact terminals in their rest position in engagement       surface (16)
being constituted by an outer face of with the conductors 52. As shown in
Figure 5, the    the hook adjacent to the abutment surface (14). parts 31
of the portions 18 of the terminals 10        3. A terminal according to
Claim 1 or 2, charac- have now been deflected away from the cam
terised in that the contact spring portion (12) is follower 40 by the
action of the portions 12   25   shaped so as to consist of a multiplicity
of beams against the board 50.                                having axes
of rotation (A to K) spaced peri- The preloading of the terminals 10 by the
pherally of the contact spring portion (12). engagement of their bowed
parts 20 against the         4. A terminal according to Claim 3, charac-
cam follower 40, reduces the deflection of the       terised in that the
axes of rotation (A to K) of the terminals 10 needed to generate a minimum
30    contact portion (12) are eleven in number, the required contact force
against a minimum thick-      spring beam part (31) having five such
centres of ness circuit board and to compensate for spring      rotation (L
to R). set of the terminals 10. The minimum  board            5. A terminal
according to any one of the thickness as measured from the right hand, as
preceding claims, characterised by the metal seen in Figure 6, side of the
opening 34 is   35   stock being pre-milled so that the contact spring
indicated by the line R in Figure 6, the maximum     portion (12) is of
reduced thickness. board thickness being indicated by the line S.
6. A terminal according to any one of the In a practical application of the
invention the    preceding claims, characterised in that the spring length
of wipe of the surfaces 16 along the          beam part (31) has a bowed
part (20) adjacent to conductors 52 may be, for example, of the order   40
the contact spring portion (12), the crest of the of 0.4 mm, for minimum
thickness boards and of       bowed part (20) being directed in the return
the order of 0.5 mm for maximum thickness            direction of the
spring beam part (31). boards.
7. A zero insertion force circuit board edge The connector may comprise
only one row of         electrical connector, comprising an insulating
terminals for engaging only one side of a circuit   45    housing (32)
having an elongate opening (34) for board.
receiving a circuit board (50) along a board insertion path (X); at least
one row of electrical Claims
terminals (10) positioned beside the opening (34) and extending in the
longitudinal direction there- 



1. An electrical terminal for a zero insertion    50    of, each terminal
(16) having at one end a resilient force connector, the terminal (10) which
is in the   contact spring portion (12) having an abutment form of a strip
of resilient sheet metal stock,      surface (14), and a contact surface
(16) for engag- comprising a contact spring portion (12) at one      ing a
conductor (52) of the circuit board (50) when end, a mounting part (29),
and a spring beam part    such has been inserted into the opening (34) (31)
intermediate the contact spring portion (12)   55   along the insertion
path (X), a mounting part (29) and the mounting part (29), the contact
spring       fixedly positioned in the housing (32) and a spring portion
(12) having a contact surface (16) and an    beam part (31) intermediate
the contact spring abutment surface (14) to which a force (Q) can be
portion (12) and the mounting part (29); and a applied lengthwise of the
terminal (10) resiliently  cam follower (40) having a cam surface (46) for
to deflect the spring beam  part (31) and the    60   engaging the abutment
surfaces (14) of the ter- contact spring portion (12) relative to the
mount-   minals (10), the cam follower (40) being displace- ing part (29),
when the mounting part (29) is        able by a cam (38) between a first
position in fixedly positioned in a support (32); characterised  which the
cam surface (46) engages the abutment in that the contact spring portion
(12) is formed in  surfaces (14) of the terminals (10) to deflect the such
a way that the contact surface (16) is sub-    65   contact spring portions
(12) and the spring bearn 4    7                     0036264
8 parts (31) of the terminals (10) away from the         schend an einem
elektrischen Leiter (52) entlang- insertion path (X) and a second position
in which      bewegt, wenn ein solcher derart positioniert ist, the cam
follower (40) is retracted to allow the        da er den Ruckkehrweg der
Kontaktflache (16) contact spring portions (12) to intersect the inser-
schneidet. tion path (X); characterised in that each contact    5   2.
Anschlul3 nach Anspruch 1, dadurch gekenn- spring portion (12) is formed in
such a way that       zeichnet, daB der Kontaktfederbereich (12) die the
contact surface (16) is substantially parallel to  Form  eines Hakens
aufweist, der einen nach the spring beam portion (18) and substantially at
innen gerichteten freien Endbereich (14') besitzt, right angles to the
abutment surface (14) such         dessen auBenliegende Fliche die
Anlageflache that when its abutment surface (14) is engaged by    10   (14)
bildet, und daB die Kontaktflache (16) durch the cam surface (46) of the
cam follower (40), the     eine an die Anlageflache (14) angrenzende auBen-
contact spring portion (12) is deflected away from     liegende Flache des
Hakens gebildet ist. the board insertion path (X), relative to the spring
3. AnschluB nach Anspruch 1 oder 2, dadurch beam part (31), prior to the
spring beam part (31)     gekennzeichnet, daB der Kontaktfederbereich (12)
being deflected away from such path (X), the cam  15    derart geformt ist,
daB er aus einer Vielzahl von follower (40) being arranged initially to
apply a      Armen besteht, die Drehachsen (A bis K) auf- force (Q) to the
abutment surface (14), normally       weisen, die umfangsmiBig Ober den
Kontakt- thereof, whereafter the line of action of the force
federbereich (12) beabstandet sind. (Q) is inclined in a direction away
from the board       4. AnschluB nach Anspruch 3, dadurch gekenn- insertion
path (X), the contact spring portion (12)    20   zeichnet, daB die Anzahl
der Drehachsen (A bis K) returning under its own resilience, upon retrac-
des Kontaktbereichs (12) elf betragt und der tion of the cam follower (40),
along such a path       Federarmteil (31) funf solche Drehachsen (L bis P)
that the contact surface (16) of the contact spring    aufweist. portion
(12), after initially engaging the conductor     5. AnschluB nach einem der
vorausgehenden (52) of the inserted circuit board (50), wipes along    25
Anspruche, dadurch gekennzeichnet, daB das the surface of such conductor
(52).                    Metallblech vorbearbeitet ist, so daB der Kontakt-
8. A connector according to Claim 7, charac-         federbereich (12) eine
reduzierte Dicke aufweist. terised in that the spring beam part (31) of
each        6. AnschluB nach einem der vorausgehenden terminal (10) is
provided with a projection (20)       Anspruche, dadurch gekennzeichnet,
daB der which resiliently engages the cam follower (40) in    30
Federarmteil (31) einen an den Kontaktfederbe- the second position thereof
so as to preload the       reich (12) angrenzenden gebogenen Teil (20) auf-
terminal (10).                                         weist, wobei der
Scheitel des gebogenen Teils (20) in die Ruckkehrrichtung des Federarmteils
Patentanspruche                                        (31) weist. 35
7. Elektrischer Schaltungsplattenrandverbinder 1. Elektrischer AnschluB fOr
einen Verbinder mit     mit einer Einsetzkraft Null, einer Einsetzkraft
Null, wobei der AnschluB (10),        mit einem Isoliergehiuse (32), das
eine lang- der die Form eines Streifens aus federnd nachgie-      liche
Offnung (34) zur Aufnahme einer Schal- bigem Metallblech besitzt, einen
Kontaktfederbe-       tungsplatte (50) entlang eaner Platteneinfuhrbahn
reich (12) an einem Ende, einen Befestigungsteil   40   (X) aufweist, (29)
sowie einen Federarmteil (31) zwischen dem          mit wenigstens einer
Reihe elektrischer An- Kontaktfederbereich (12) und dem Befestigungs-
schlOsse (10), die neben der Offnung (34) positio- teil (29) aufweist,
wobei der Kontaktfederbereich     5iert sind und sich in Langsrichtung
darselben ar- (12) eine Kontaktflache (16) aufweist und eine An-
str3cken, wobei jeder AnschluB (10) an einern 



lageflache (14), auf die eine Kraft (Q) in Langsrich-    45    Ende einen
federnd nachgiebigen Kontaktfeder- '  K>    tung des Anschlusses (10)
ausgeubt werden kann,        bereich (1 2) mit einer Anlageflache (14) und
einer um den Federarmteil (31) und den Kontaktfeder-         Kontaktfliche
(16) zum Angreifen an einem Leiter bereich (12) relativ zu dem
Befestigungsteil (29)      (52) der Schaltungsplatte (50), wenn eine solche
zu verbiegen, wenn der Befestigungsteil (29) in        lings der
Einfuhrbahn (X) in die 1ffnung (34) ein- einem Trager (32) fest
positioniert ist, dadurch ge-   50    gesetzt ist, sowie einen fest in dem
Gehause (32) kennzeichnet, dal der Kontaktfederbereich (12)
positionierten Befestigungsteil (29) und einen derart ausgebildet ist, daR
die Kontaktflache (16)     Federarmteil (31) zwischen dem Kontaktfederbe-
im wesentlichen parallel zu dem Federarmbereich        reich (12) und dem
Befestigungsteil (29) aufweist, (18) ist und im wesentlichen rechtwinkelig
zu der      und Anlageflache (14) verlauft, so daB nach der   55
mit einem  Steuerflachenfolgeglied (40), das anfanglichen AusObung der
Kraft (Q) auf die            eine Steuerflache (46) zum Angreifen an den
An- Anlageflache (14) in Langsrichtung  des An-           lagenflachen (14)
der AnschlOsse (10) aufweist, schlusses (10) der Kontaktfederbereich (12)
relativ    wobei das Steuerflichenfolgeglied (40) durch ein zu dem
Federarmteil (31) verbogen wird, bevor          Steuerflachenglied (38)
zwischen einer ersten Po- der Federarmteil (31) relativ zu dem
Befestigungs-   60    sition, in der die Steuerflache (46) an den Anlage-
tail (29) verbogen wird, wodurch nach Beendi-         flachen (14) der
Anschlusse (10) angreift, um die gung der Ausubung der Kraft (Q) der
Kontakt-           Kontaktfederbereiche. (12) und die Federarmteile
federbereich (12) entlang eines derartigen ROck-      (31) der AnschlOsse
(10) von der Einfuhrbahn (X) kehrweges  in  seine  ursprungliche  Position
weg zu biegen, une einer zweiten Position, in der zuruckkehrt, daR sich die
Kontaktflache (16) wi-   65    das Steuerflachenfolgeglied (40)
zuruckbewegt 5 111111111111111111 11111 111111 *   C   L   M   S   *    9
00036264                        10 ist, so dal3 die Kontaktfederbereiche
(12) die Ein-    vienne vers sa position initiale suivant un trajet de
fuhrbahn MX) schneiden konnen, verschiebbar ist;       retour tel que la
surface (16) de contact frotte Ie dadurch gekennzeichnet,
long d'un conducteur electrique (52) lorsque ce ~-~c- daR jeder
Kontaktfederbereich (12) derart aus-         lui-ci est dispose de facon A
couper le trajet de gebildet ist, daB die Kontaktflache (16) im wesent-  5
retour de la surface (16) de contact. lichen parallel zu dem
Federarmbereich (18) ist          2. Borne selon la revendication 1,
caract6ris~e und im wesentlichen rechtwinklig zu der Anlage-        en ce
que la partie flexible (12) de contact se pre- flache (14) verlauft, so daB
dann, wenn die            sente sous la forme d'un crochet comportant une
Steuerflache (46) des Steuerflachengliedes (40)        partie extreme libre
(14') dirigee vers l'intdrieur, an seiner Anlagefliche (14) angreift, der
Kontakt-   to   dont la face exterieure constitue la surface (14) de
federbereich (12) von der Platteneinfuhrbahn (X)       but6e, la surface
(6) de contact etant constituee weg relativ zu dem Federarmteil (31)
verbogen          par une face ext6rieure du crochet adjacente h la wird,
bevor der Federarmteil (31) von dieser Bahn      surface (14) de but6e. (X)
weg gebogen wird, wobei das Steuerflachen-           3. Borne selon la
revendication 1 ou 2, caracte- glied (40) derart angeordnet ist, daB es
anfangs    15   ris~e en ce quo la partie flexible (12) de contact est eine
Kraft (Q) senkrecht auf die Anlageflache (14)     configur6e de facon A
constituer un grand nom- ausubt, wonach sich die Wirkungslinie der Kraft
bre de poutres ayant des axes de rotation (A a K) (Q) in Richtung von der
Platteneinfuhrbahn (X)         espaces A la peripherie deo a partie
flexible (12) do weg neigt, und wobei der Kontaktfederbereich
contact. (12) nach  der Zuruckbewegung  des Steuer-    20         4. Borne
selon la revendication 3, caracterisee flachenfolgegliedes (40) unter
seiner eigenen          en ce quo les axes de rotation (A a K) de la partie
Federkraft entlang einer derartigen Bahn zuruck-       (12) de contact sont
au nombre de onze, la partie a kehrt, daB die Kontaktflache (16) des
Kontakt-         poutre flexible (31) comportant cinq de ces con-
federbereichs (12) nach anflanglichem Anliegen         tres de rotation (L
a P). an dem Leiter (52) der eingesetzten Schaltungs-    25    5. Borne
selon rIune quelconque des revendica- platte (50), sich wischend Ober die
Oberflache         tions precedentes, caract6ris6e en ce quo la t~le eines
solchen Leiters (52) bewegt.                     est prealablement fraisee
afin quo la partie flexi- 8. Verbinder nach Anspruch 7, dadurch gekenn-
ble (12) de contact soit d'epaisseur reduite. zeichnet, daB der
Federarmteil (31) jodes An-            6. Borne selon l'une quelconque des
revendica- schlusses (10) mit einem Vorsprung (20) ausge-    30   tions
precedentes, caracterise en ce quo la partie stattet ist, der in federnd
nachgiebiger Weise an      A poutre flexible (31) comporte une partie bom-
dem Steuerfiachenfolgeglied (40) in der zweiten        bee (20) adjacente a
la partie flexible (12) de con- Position desselben angreift, um  den
AnschluB          tact, la crete de la partie bombee (20) etant dirig6e
(10) vorzuspannen.                                     dans la direction du
retour de la partie a poutrn 35   flexible (31). Revendications
7. Connecteur electrique pour bord de plaquette A circuit, a force
d'insertion nulle, comprenant un 



1. Borne electrique destinee a un connecteur a       boftier isolant (32)
presentant une ouverture al- force d'insertion nulle, la borne (10) qui se
pre-     longee (34) destinee A recevoir une plaquette (50) sente sous la
forme d'une-lame en tole elastique,    40    a circuit suivant un axe (X)
d'insertion de pla- comprenant une partie flexible (12) de contact a
quette; au moins une rangee de bornes 6lec- une extremit6, une partie (29)
de montage et une       triques (10) disposees a c6te de l'ouverture (34)
et partie A poutre flexible (31) situee entre la partie   s'dtendant dans
sa direction longitudinale, cha- flexible (12) de contact et la partie (29)
de mon-     quo borne (16) comportant, A une extr6mite, iine tage, la
partie flexible (12) de contact presentant    45    partie flexible et
elastique (12) de contact presen- une surface de contact (16) et une
surface de          tantunesurface(14)debutee,etunesurface(16) butee (14) a
laquelle une force (Q) pout Atre          de contact destin~e a porter
contre un conducteur appliquee longitudinalement A la borne (10) pour
(52) de la plaquette (50) A circuit lorsque celle-ci a deplacer
elastiquement la partie a poutre flexible     ete inseree dans l'ouverture
(34) suivant le trajet (31) et la partie flexible (12) de contact par
rapport   50    d'insertion (X), une partie (29) de montage posi- a la
partie (29) de montage lorsque celle-ci est       tionnee fixement dans le
boTtier (32) et une partie positionn6e fixement dans un support (32);
carac-      A poutre flexible (31) situee entre la partie flexible terisee
en ce quo la partie flexible (12) de contact   (12) de contact et la partie
(29) de montage; et un est formee d'une maniere telle quo la surface (16)
suiveur de came (40) presentant une surface de de contact est sensiblement
parallele a la partie a    55    came (46) destinee A porter contro les
surfaces poutre flexible (18) et est sensiblement per-          (14) de
butee des bornes (10), le suiveur de came pendiculaire a la surface de
butee (14) afin que, a    (40) pouvant etre d6place par une came (38) entre
la suite de I'application initiale de la force (Q) A la  une premiere
position dans laquelle la surface de surface (14) de butee, dans la
direction longi-        came (46) porte contra les surfaces de butde (14)
tudinale de la borne (10), la partie flexible (12) de    60    des bornes
(10) afin d'ecarter du trajet d'insertion contact soit deplacee par rapport
A la partie A        (X) les parties flexibles (12) de contact et les
poutre flexible (31) avant quo celle-ci soit depla-    parties (31) a
poutre flexible des bornes (10). et cee par rapport a la partie (29) de
montage, de        une seconde position dans laquolle le suiveur de maniere
que, une fois quo la force (Q) n'est plus      came (40) est retracte pour
permettre aux parties appliquee, la partie flexible (12) de contact re-
65    flexibles (12) de contact de couper le trajet d'in- 6 I   1111  111
,1. .  *    * l 1     00036264                         12 sertion (X);
caracterise en ce que chaque partie       inclin6e dans une direction
s'eloignant du trajet p;\-flexible (12) de contact est formee d'une maniere
(X) d'insertion de la plaquette, 'Ia partie flexible telle que la surface
(16) de contact est sensible-     (12) de contact revenant, sous I'effet de
sa propre ment parallAle a la partie (18) a poudre flexible et
elasticite, a la suite du retrait du suiveur de came est sensiblement
perpendiculaire A la surface de  5    (40), suivant un trajet tel que la
surface de contact butee (14) afin que, lorsque la surface de came
(16) de la partie flexible (12) de contact, aprbs (46) du suiveur de came
(40) porte contre la           avoir porte initialement contre le
conducteur (52) surface de butee (14), la partie flexible (12) de      de
la plaquette (50) a circuit ins6ree, frotte le long contact soit ecartee du
trajet (X) d'insertion de la   de la surface de ce conducteur (52).
plaquette, par rapport a la partie A poutre flexible    to  8. Connecteur
selon la revendication 7, caracte- (31), avant que cette dernidre soit
ecartee de ce      rise en ce que la partie a poutre flexible (31) de
trajet (X), le suiveur de came (40) etant dispose      chaque borne (10)
comporte une saillie (20) qui pour appliquer initialement une force (Q) A
la         porte elastiquement contre le suiveur de came surface de but6e
(14), perpendiculairement a elle,     (40) dans sa seconde position afin de
precharger aprbs quoi, la ligne d'action de la force (Q) est    15   la
borne (10). 20 25 30 35 40 45 50                    . 55 60 65 7 .I..
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