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strip is connected to the housing at the base of the housing during
introduction of the connector in a print- The invention relates to a
connector according to  ed circuit board or other connector it is
guaranteed the preamble of claim 1.                         that the
contact elements all penetrate in the same Such a connector is known from
DE-A-33 11 709.   5   extent in the other member. If on the housing a
local- Connectors having a contact element with a pivotable  ized force is
exerted, this force will equally be distrib- wall wherein the pivot point
of the wall is positioned  uted to the base of the housing, which can have
a con- in the direction of introduction of the conductor be-  siderable
area, such that the underlying printed circuit yond the point of contact of
the conductor and wall are  board or other connector is saved. Tilting of
the hous- used in applications wherein it is necessary to restrict  10  ing
during introduction of a multi conductor wire is not a clamping force of
the pivotable wall to the conductor.  longer possible. Because of the fixed
relationship of This means that if a too large force is exerted on the  the
lower part of the contact element to the housing conductor it will slip
through the opening. Such a pro-  its upper part comprising the pivotable
wall can pro- vision is important to prevent damage to the connec-  vide,
in corporation with the wall of the housing, suf- tor or if this connector
is soldered to a printing circuit  15  ficient engagement with the
conductor to obviate fur- board damage to the circuit. To be able to
release the  ther contact lips to engage the conductor. conductors from the
contact element the housing ac-  From FR-A-2,586,987 a connector is known
cording to the DE-A-3 311 709 can be moved along a  wherein the contact
element is rigidly connected to limited path relative to the contact
elements. By push-  the base of the housing. However, this contact ele- ing
the housing relative to the contact element the   20  ment does not
cooperate with the housing to provide opening in the pivotable wall will be
enlarged to re-  contact with a conductor to be introduced. The con- lease
the conductor. Because of this the contact ele-  tact element according to
the French specification is ments have to provide the support face between
the  a complicated part comprising several tongues mov- conductor and a
further electric member, such as a  ing relative to each other. If the
contact element ac- board of a printing circuit. To increase the support
25  cording to the French specification would be used face each contact
element is U-shaped near the con-  without connection to the housing and
e.g. directly tact point with the board. Because of the possibility of
soldered to a printed cicuit board the problems as with the movement of the
housing relative to the contact  the device according to DE-A-3 311 709
would not elements it Is necessary to take further steps to guar-  arise.
The drawback of the device according to the antee contact between the
conductor and the contact  30  French specification is that it is very
complicated, element.                                          uses a lot
of material and the pivot point of the pivot- This Is realized in that a
set of separate contact  able wall is in the direction of movement of the
con- lips is provided on the contact element between which  ductor before
the point of engagement of the conduc- the conductor has to be engaged.
Because of this the  tor with the pivotable wall. This means that no
restric- contact element is further complicated. If this known   35  tion
exists in the acting against drawing to the con- connector comprises
several contact elements prob-  ductor back. This means that if this pull
back force is lems can occurduring introduction of a conductor. Be-  too
considerable damage will occur. cause the housing can tilt relative to the
contact ele-  According to an embodiment of the Invention the ments the
openings in the housing might not align  contact element comprises a single
strip of conduct- with the opening in the contact elements. Further-  40
ing material of which one extremity provides the piv- more high local
pressure on the conductor will be di-  otable wall and the other extremity
provides a con- rectly transferred to the nearest contact element and
necting pin and being provided with means to engage give stress
concentration on the printed circuit board  the housing. Because of the
simple structure of the below. During introduction of the connector with
sev-  contact element it is possible to provide the housing eral contact
elements in the printed circuit board prob-  45  as one part for example by
Injection moulding. In the lems can arise because there is no guarantee
thatthe  housing no means are provided to move the pivotable contact
elements will all penetrate sufficiently in the  wall In such a direction
that the conductor can be printed circuit board during soldering. The same
ap-  pulled back. This can be realized with means for mov- plies if instead
of soldering a further connector is cou-  ing it aside the at least one
spring loaded and pivot- pled to this connector. Because of the complicated
5o  able wall in the wall of freeing the opening for a con- shape of the
connector It Is not possible to produce  ductor. These means can be either
separated means the housing in one single step. It Is always necessary
which can be used for several connectors or cap to assembly the housing
from at least two several  means constructed to be fitted over the housing
of parts.                                           the connectorfrom the
atleastone opening forreceiv- The invention aims to obviate these drawbacks
55  Ing the conductor and having at least one correspond- and to provide an
improved connector.             ing opening and at least one device for
displacing the According to the invention this is realized with a  at least
one spring loaded and pivotable point connector according to claim 1.
Because the contact  According to a further embodiment of the inven- 
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opening is a cut-out in the pivotable wall part.  tor. In the device
according tothe priorart, this has the In this way the use of material for
the pivotable wall  result that when a tensile force is exerted on the con-
can be limited as much as possible.               ductor3, the clamping
force on the spring-loaded and To equally distribute the forces acting on
the sev-  pivotable wall 9 becomes increasingly larger with the eral
contactelements provided in a connectorthis can   5   risk of damage to,
for example, the printed circuit be disposed in a staggered arrangement
Because of  board 7. Because the pivoting point of the spring- this more
contact elements can be arranged on the  loaded and pivotable wall 9 is
situated, in the present same area.
invention, at the other side of the conductor near the The invention will
be explained in more detail be-  receiving part 14, the clamping force
exerted by the low with reference to the exemplary embodiments  10  edge 10
will have certain limits. These limits are de- shown in the drawing. In
this:                   termined in particular, by the frictional force
between Figure 1 shows diagrammatically In side eleva-  the different parts
and the angle at which the wall 9 tion a connector according to the
invention,   acts with its edge 10 on the conductor 3. Figure 2 shows a
section along the line II-II in Fig-  Figure 3 shows the connector I
according to Fig- ure 1,                                    15  ures 1 and
2 which is provided with unlocking means Figure 3 shows the connector
according to Figure  15 such as a cap to be fitted overthe connector hous-
1 provided with unlocking means diagrammati-  ing 2 and having
corresponding openings for intro- cally in side elevation, and
ducing conductors 3. The operation of this unlocking Figure 4 shows a
section along the line IV-IV in  means 15 isevidentfrom Figure4, a section
along the Figure 3.                                 20  line IV-IV in
Figure 3. den the unlocking means 15 are Figure 1 shows a connector
indicated in its entire-  pressed in, lug 16 acts in the direction of arrow
17 on ty by 1. This comprises a connector housing 2 for re-  the end 18 of
the spring-loaded and pivotable wall 9 ceiving a row 4 of conductors 3. The
connector hous-  and this is moved outwards in the direction of the ar- ing
2 is provided with contact ends 5 to be fitted in  row 11. Subsequently,
the conductor 3 can be intro- openings 6 of an only partially shown printed
circuit  25  duced unhindered into the channel intended therefor. board 7.
As is clear from this figure contact ends are  Aftertheforce on the
unlocking means 15 Is removed, placed in two opposed rows in a staggered
arrange-  the latter move back upwards, with the result that the ment. This
allows further miniaturization.        conductor 3 is clamped by the
movement of the Figure 2 shows the connector housing 2 accord-
spring-loaded and pivotable wall 9 in the direction of ing to the Invention
in section. In this, a conductor 3   3o  the arrow 13. In order to prevent
the un- locking isfittedintheopeningintendedtherefor.Achannelfor  means 15
becoming detached from the connector
receivingtheconductor3comprisesafixedwall 8and    housing 2, the receiving
part 14 of the housing 2 and a spring-loaded and pivotable wall 9. The
spring-  an end part 20 of the unlocking means 15 are provid- loaded and
pivotable wall 9 comprises, in the exem-  ed with snap means 21 which
engage in each other. plary embodiment shown here, the extension of the
35  The use of the unlocking means 15 is of importance contact end 5 and is
provided with an opening 12 or  if it is intended to remove the row 4 of
conductors 3 a cutout suitable for the same purpose. Edge 10 of  after
introduction and if the conductors 3 are com- said opening 12 or cutout
acts on the conductor 3.  posed of a less rigid material, with the result
that they In Figure 2 it is shown that nearcontact end 5 con-  are unable
to bend the spring-loaded and pivotable tact element 25 is provided with
recess 26 to engage   40  wall 9 aside independently. a protrusion 27 In
the base of housing 8. The device acts as follows: when the conductor 3 is
inserted, the wall 9 moves outwards in the direc-  Claims tion of the arrow
11, with the result that the conductor 3 is able to move along the edge 10
through the open-  45  1. Connectorforthe clamping connection of an elec-
ing 12 or cutout and arrives in the position shown in  trical conductor (3)
comprising at least one con- Figure 2. As a result of the spring-loaded
action of the  tact element (25) of electrically conducting mate-
spring-loaded and pivotable wall 9 in the direction of  rial having a
pivotable wall part (9) and contact arrow 13, the edge 10 is clamped
against the conduc-  end (5) and a housing (2) in which the contact ele-
tor 3. If a force is exerted on the conductor 3 in the di-  5o  ment Is
received, the housing having at least an rection of outward movement of
said conductor, the   opening for Introducing and removing the con- edge 10
will clamp into the material of the conductor  ductor, and a fixed wall
(8), wherein the pivotable 3. It is evident that the pivoting point of the
wall 9 is  wall part (9) is springloaded, the pivotable wall situated near
the receiving part 14 of the contact end  part (9) having an opening (12)
with two opposed 



5. This is in contrast to the prior art in which the piv-  55  edges, the
opening (12) and fixed wall (8) being oting point Is situated precisely at
the otherend of the  positioned such relative to each otherastodefine
spring-loaded and pivotable wall 9, i.e. at the end  a passage for the
conductor, wherein the fixed where the conductor 3 is Introduced into the
connec-  wall (8) is near the opening of the housing and co- 3    3
EP 0 401 938 B1                    4 tion the opening is a cut-out in the
pivotable wall part  tor. In the device according to the prior art, this
has the In this way the use of material for the pivotable wall  result that
whena tensile force is exerted on the con- can be limited as much as
possible.               ductor3, the clamping force on the spring-loaded
and To equally distribute the forces acting on the sev-  pivotable wall 9
becomes increasingly larger with the eral contact elements provided in a
connector this can   5   risk of damage to, for example, the printed
circuit be disposed in a staggered arrangement. Because of   board 7.
Because the pivoting point of the spring- this more contact elements can be
arranged on the  loaded and pivotable wall 9 is situated, in the present
same area.                                        invention, at the other
side of the conductor near the The invention will be explained in more
detail be-  receiving part 14, the clamping force exerted by the low with
reference to the exemplary embodiments  10  edge 10 will have certain
limits. These limits are de- shown in the drawing  In this:
termined in particular, by the frictional force between Figure 1 shows
diagrammatically in side eleva-  the different parts and the angle at which
the wall 9 tion a connector according to the invention,   acts with its
edge 10 on the conductor 3. Figure 2 shows a section along the line II-II
in Fig-  Figure 3 shows the connector 1 according to Fig- ure 1,
15  ures 1 and 2 which is provided with unlocking means Figure 3 shows the
connector according to Figure  15 such as a cap to be fitted overthe
connector hous- 1 provided with unlocking means diagrammati-  ing 2 and
having corresponding openings for intro- cally in side elevation, and
ducing conductors 3. The operation of this unlocking Figure 4 shows a
section along the line IV-IV in  means 15 is evidentfrom Figure 4,a section
along the Figure 3.                                 20  line IV-IV in
Figure 3. den the unlocking means 15 are Figure 1 shows a connector
Indicated In its entire-  pressed In, lug 16 acts in the direction of arrow
17 on ty by 1. This comprises a connector housing 2 for re-  the end 18 of
the spring-loaded and pivotable wall 9 ceiving a row 4 of conductors 3. The
connector hous-  and this is moved outwards in the direction of the ar- ing
2 is provided with contact ends 5 to be fitted In  row 11. Subsequently,
the conductor 3 can be intro- openings 6 of an only partially shown printed
circuit  25  duced unhindered into the channel intended therefor. board 7.
As is clear from this figure contact ends are  Aftertheforce on the
unlocking means 15 is removed, placed in two opposed rows in a staggered
arrange-  the latter move back upwards, with the result that the ment. This
allows further miniaturization.        conductor 3 is clamped by the
movement of the Figure 2 shows the connector housing 2 accord-,
spring-loaded and pivotable wall 9 in the direction of ing to the invention
in section. In this, a conductor 3   30  the arrow 13. In order to prevent
the un- locking isfittedintheopeningintendedtherefor.Achannelfor  means 15
becoming detached from the connector receiving the conductor 3 comprises a
fixed wall 8 and  housing 2, the receiving part 14 of the housing 2 and a
spring-loaded and pivotable wall 9. The spring-  an end part 20 of the
unlocking means 15 are provid- loaded and pivotable wall 9 comprises, in
the exem-  ed with snap means 21 which engage in each other. plary
embodiment shown here, the extension of the   35  The use of the unlocking
means 15 is of importance contact end 5 and is provided with an opening 12
or  If it is intended to remove the row 4 of conductors 3 a cutout suitable
for the same purpose. Edge 10 of  after introduction and if the conductors
3 are com- said opening 12 or cutout acts on the conductor 3.  posed of a
less rigid material, with the result that they In Figure 2 itis shown that
nearcontact end 5 con-  are unable to bend the spring-loaded and pivotable
tact element 25 is provided with recess 26 to engage   40  wall 9 aside
independently. a protrusion 27 in the base of housing 8. The device acts as
follows: when the conductor 3 is inserted, the wall 9 moves outwards in the
direc-  Claims tion of the arrow 11, with the result that the conductor 3
is able to move along the edge 10 through the open-  45  1. Connectorforthe
clamping connection of an elec- ing 12 or cutout and arrives in the
position shown in  trical conductor (3) comprising at least one con- Figure
2. As a result of the spring-loaded action of the  tact element (25) of
electrically conducting mate- spring-loaded and pivotable wall 9 in the
direction of  rial having a pivotable wall part (9) and contact arrow 13,
the edge 10 is clamped against the conduc-  end (5) and a housing (2) in
which the contact ele- tor 3. If a force is exerted on the conductor 3 in
the di-  5o  ment is received, the housing having at least an 



rection of outward movement of said conductor, the    opening for
introducing and removing the con- edge 10 will clamp into the material of
the conductor  ductor, and a fixed wall (8), wherein the pivotable 3. It is
evident that the pivoting point of the wall 9 is  wall part (9) is
springloaded, the pivotable wall situated near the receiving part 14 of the
contact end  part (9) having an opening (12) with two opposed 5. This is in
contrast to the prior art, in which the piv-  55  edges, the opening (12)
and fixed wall (8) being oting point is situated precisely at the otherend
of the  positioned such relative to each otheras to define spring-loaded
and pivotable wall 9, i.e. at the end   a passage for the conductor,
wherein the fixed where the conductor 3 is introduced into the connec-
wall (8) is near the opening of the housing and co- 3    5
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(12)  aufnehmenden Tell (14) des Gehauses (2) befin- remote from the pivot
point of the pivotable wall  det, dadurch gekennzeichnet, daB das Kontalt-
part (9) and wherein the pivot point Is near the  element (25) ein
einzelner Materialstreifen bst, contact end receiving part (14) of the
housing (2),  bestehend aus zwei Abschnitten, von denen otn characterized
in that, the contact element (25) 18   5  Abschnittdas drehbargelagerte
Wandteil (9) und a single strip of material consisting of two por-  der
andere Abschnitt das Kontaktende (5) dar- tions of which one portion
provides the pivotable  stellt, enthaltend einen verbindungsstift, wobei
wall part (9) and the other portion the contact end  des Kontaktelement
(25) fest mit der Basis des (5) comprising a connecting pin, said contact
ele-  Gehauses verbunden Ist. ment (25) being rigidly connected to the
basis of  io the housing.                                  2. Verbinder
nach Anspruch 1, dadurch gekenn- zelchnet, dag die Mflhung (12) ein
Ausschnitt in 2. Connector according to Claim 1 characterized in   dem
drehbar gelagerten Wandteil (9) ist. that the opening (12) is a cutout in
the pivotable wall part (9).                           15  3. Verbinder
nach elnem der vorhergehenden An- sprfiche, dadurch gekennzeichnet, daS or
mit 3. Connector according to one of the preceding       Einrichtungen (15)
versehen ist, um das federge- claims, characterized in that it is provided
with  spannte und drehbargelagerte Wandteil (9) in el- means (15) for
moving aside the spring-loaded    ner Richtung wegzuschieben, urn die
6ffnung fOr and pivotable wall part (9) In the direction of free-  20  den
Leiter freizumachen. ing the opening for a conductor. 4. Verbinder nach
Anspruch 3, worin die Einrichtun- 4. Connector according to Claim 3,
wherein said      gen (15) aus einer Kappe konstruiert sind, die means (15)
are constructed from a cap to be fit-  fiber das Gehause des Verbinders
gepait wer- ted over the housing of the connector for the at  25  den kann
ffir die mindestens eine Oeffnung zur least one opening for receiving the
conductor and  Aufnahme. des Leiters, und die mindestens eine having at
least one corresponding opening and at  entsprechende 6ffnung und
mindestens eine least one device for displacing the spingloaded
Vorrichtung aufweist, um die federgespannte und and pivotable wall of the
at least one contact.  drehbar gelagerte Wand von mindestens einem 30
Kontakt wegzuschieben. 5. Connector according to claim 1 comprising sev-
eral contact elements (25) which are disposed in  5. Verbinder nach
Anspruch 1, umfassend mehrere a staggering arrangement.
Kontaktelemente (25), die versetzt zueinander angeordnet sind. 35
Patentansprfiche Revendliatlons 1. Verbinder zum Klemmanschlug eines
elektri- schen Letters (3), umfassend mindestens eln   1. Connectsur pour
la connexion par serrage d'un Kontaktelement (25) aus elektrisch leitendem
4o  conducteur 6lectrique (3), comprenant au molns Material mit elnem
drehbar gelagerten Wandtell   un 6l6ment de contact (25) en un matbrlau
eleo- (9), einem Kontaktende (5) und einem Gehause     triquement
conducteur, muni d'une partie de pa- (2), in dem das Kontaktelement
aufgenommen       rol pivotante (9) et d'une extremite de contact (5) wird,
wobei das Gehause mindestens sine 6ff-     etd'un bottiler (2) dans lequel
l`l6ment de contact nung besitzt, urn den Loiter einzufuhren und her-  45
est regu, Is bottler comportant au moins une ou- auszunehmen, und sine
feste Wand (8), worin der  verture pour introduire et retirer Is
conducteur, et 



drehbargelagerte Wandteil (9) federgespannt ist,  une paroifiMe (8) dans
laquelle la partie de paroi wobel der drehbar gelagerte Wandteil (9) eine
pivotante (9) est sollicitee par voie de ressort, la iffnung (12) mit zwei
einandergegenflberliegen-  partle de parol pivotante (9) comportant une ou-
den Rfndern besitzt, wobel die dffnung (12) und  50  verture (12) avec deux
bords oppos6s, Iouvertu- die feste Wand (8) relativ zuelnander so positio-
re (12) et Is paroi fixe (8) etant positionnees I une niert sind, daB sie
eonen Durchlag fOr den Leiter  par rapport A I'autre de fagon A definir un
passa- bilden, worin sich die feste Wand (8) nahe an der  ge pourle
conducteur, dans lequel la parol fixe (8) 6ffnung des Gehauses befindet und
mit elnem      est proche de l'ouverture du bottler, et coopbre Rand (10)
der 6ffnung (12)zusammenwirk% der  55  avec un bord (10) do Iouverture
(12), situ6 a dis- sich entferntvon dem Drohpunkt des drehbar go-   tance
du point de pivotement de la partie de paroi lagerten Wandtbils (9)
befindet und worln sich   pivotante (9), et dans lequel le point do pivote-
der Drehpunkt nahe an dem das Kontaktende        ment est prochs de la
partle recevant Iesxtremite 4 I lImIU III 11111 111111111111111    7
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du bottier (2), caracteris6 en ce que l'el6ment de contact (25) est une
bands unique de materlau constituee do deux parties, dont l'une orme la
partie de parol pivotante (9), et dont l'autre forms l'extremit6 de contact
(5) compre-   5 nent une broche de connexion, ledit 6lment de contact (25)
6tant connecte rigidement a la base du bottler. 2. Connecteur selon la
revendication 1, caracterise  10 en ce quo l'ouverture (12) est une decoupe
dans la partle de parol pivotantb (9). 3. Connecteur solon l'une des
revendications pr6- cedentes caracterise en ce qu'll est pourvu de   16
moyens (15) pour ecarter la partbo de parol soli- cit6e par vole de ressort
et pivotante (9), dans le sons de la liberatlon de l'ouverture pour un
conductour. 20 4. Connectour solon la revendication 3, dans loquel lesdits
moyens (15) sont constitu6s a partir d'un capot destine A etre monte sur le
bottler du connecteur, pour la au moins une ouverturo, pour recovoir le
conductour et comportant au moins  25 une ouverture corrospondanto et au
moins un dispositif pourd6placer la pari solsitee par vole de ressort et
pivotanto, du au moins un contact. 5. Connecteurselon la revendication 1,
comprenant  3o plusieurs elements de contact (25) qul sont dis- poses solon
un agencement altern6. 35 40 45 50 55 iv~i \7S %lt    


