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the side wall of the socket, thereby preventing the locking arm from
lifting out of the recess. This invention relates to an electrical
connector  The objects and advantages of the invention will assembly
according to the preamble of claim 1.     be apparent from the following
detailed description There are many electrical connectors available of   5
taken in connection with the accompanying drawings. a type having a locking
mechanism by which male or female terminals of the connector are locked in
a con-  Brief Description of the Drawings nector housing. The locking
mechanism defines a fully inserted position of a terminal and prevents the
The features of this invention which in combina- terminal from backing out
of a dielectric connector  10  tion are believed to be novel are set forth
with partic- housing opposite its direction of insertion. Many such
ularity in the appended claims. The invention, togeth- locking mechanisms
are provided in the form of resil-  er with its objects and the advantages
thereof, may ient latch arms which lockingly engage the terminals.  be best
understood by reference to the following de- Often, the resilient latch
arms are integrally molded  scription taken in conjunction with the
accompanying with the dielectric housing for pivoting in a cantilev-  15
drawings, in which like reference numerals identify ered fashion. In a
known connector assembly of the  like elements in the figures and in which:
precharacteristic kind (EP-A 0 108 608), the male      FIGURE 1 is a top
plan view of an electrical con- connector comprises a housing having side
walls        nector embodying the concepts of the invention; which are
adapted to enter the space around the mat-   FIGURE 2 is a vertical section
taken generally ing end of the female terminal so as to lock the resil-  20
along line 2-2 of Figure 1; ient locking arm of the female connector. This
locking  FIGURE 3 is a view similar to that of Figure 2, but mechanism
necessarily is somewhat bulky and does       with the terminal removed to
facilitate an illustra- not lend itself to miniaturization.
tion of the details of the housing; Problems with locking mechanisms of the
charac-    FIGURE 4 is a top plan view of one of the termi- ter described
above are becoming increasingly prev-  25  nals in the electrical connector
of Figures 1 and alent due the ever-increasing miniaturization of elec-  2;
trical connectors and their respective housings and    FIGURE 5 is a side
elevational view of the termi- terminals. In fact, the miniaturization of
such electri-  nal; cal connectors has reached a point where such lock-
FIGURE 6 is an end elevational view of the mat- ing mechanisms hardly
resist even moderate pullout  30  ing end of the terminal, as looking
toward the left- forces on the respective termins. This invention is di-
hand end of Figure 5, and showing a male pin in- rected tosolving such
problems by providing a locking  serted into the terminal mating end; and
means or system which can withstand relatively high    FIGURE 7 is a view
similar to that of Figure 6, but pulloutforces on the terminals which are
locked within  showing the location of the locking arm engaged the
connector housing.                         35      by the male terminal. An
object, therefore, of the invention is to provide a new and improved
locking system for terminals in an  Detailed Description of the Preferred
Embodiment electrical connector. The electrical connector assembly
according to     Referring to the drawings in greater detail, and the
invention is defined in claim 1. In the exemplary  40  first to Figures 1
and 2, an electrical connector, gen- embodiment of the invention, an
electrical connector  erally designated 10, is illustrated to include a
dielec- is disclosed to include a dielectric housing having a  tric
housing, generally designated 12, and a pair of fe- through passage for
receiving a first terminal includ-  male terminals, generally designated
14. Although ing a mating section for mating with a second termi-  the
illustration shows an electrical connector having nal. Generally, locking
means are provided on the   45   a pair of terminals, it should be
understood that the in- housing and adapted to engage a locking surface on
vention is applicable for any type of electrical connec- the first terminal
for locking the first terminal in the  torof the character described herein
regardless of the housing. The locking means is located for engage-  number
of terminals employed by the connector. ment by the second terminal upon
mating with the       Referring to Figure 3 in conjunction with Figures
first terminal to prevent the locking means from dis-  50   1 and 2,
housing 12 of electrical connector 10 in- engagement with the locking
surface.               cludes a unitary housing 16 molded of dielectric ma-
In claims 2 and 3 a female connector of the elec-  terial such as plastic
or the like and including a trical connector assembly is defined
independently.  through passage 18 for receiving each terminal 14. As
disclosed in the preferred embodiment, the   Each terminal is inserted into
its respective passage locking arm projects through an open mating end of
55  in the direction of arrow "A" (Fig. 3). Each passage 18 the socket.
When the male terminal or pin is inserted  includes a chamfered open end or
mouth 20 at the into the socket, it engages the locking arm to sand-
mating end of housing 16 and through which a male wich the locking arm
between the male terminal and  terminal or pin is inserted in the direction
of arrow "B" 2    3                  EP0549957B1                     4 



(Fig. 3) for mating with the respective terminal 14.  cessed area of the
terminal behind locking surface 54 Lastly, locking means in the form of a
resilient locking  and lock the terminal within the housing by engage- arm
22 is integrally molded with housing 16 and pro-  ment of locking shoulder
28 on the locking arm and jects rearwardly into passage 18 from open mouth
20  locking surface 54 defined by bottom wall 38 of the of the passage.
5   terminal. At this point, it should be noted that a bottom sur-
Theoretically, when the terminal is fully inserted face 24 of locking arm
22 is spaced above the bottom  into the housing as described immediately
above, of passage 18 as can be seen clearly in Figure 3. The  pulling
forces on the terminal, as by pulling on an In- locking arm has a hook
portion 26 defining a forward-  sulated wire terminated to the terminal in
a direction ly facing locking shoulder 28. The bottom wall of the  10
opposite arrow "A" (Fig. 3), will prevent the terminal housing has an
opening 30 to accommodate the pro-  from being pulled out of locking
interengagement of jecting hook portion of the locking arm.
locking shoulder 28 on the locking arm and locking Referring to Figures 4
and 5 in conjunction with  surface 54 on the terminal. However, with the
ever- Figures 1 and 2, each terminal 14 is a female terminal  increasing
miniaturization of electrical connectors, having a rear terminating end 32
and a front mating   15  the locking arm has difficulty resisting such
pull-out end 34. The terminal is unitarily formed as by stamp-  forces. ing
and forming from sheet metal material. The termi-  The invention solves
these problems by the nal has a pair of insulation displacement sections 36
structural combination described above and as ex- stamped and formed
upwardly out of a bottom wall 38  plained hereinafter. More particularly,
Figure 7 is a of the terminal. The insulation displacement sections  20
view similar to that of Figure 6, except that the loca- have notches 40,
the edges of the notches being de-  tion of locking arm 22 is shown within
the mating end signed to pierce through the insulation of an insulated  34
of terminal 14, and in relation toan inserted ormat- wire and establish
conductivity with the conductor  ed male terminal or pin 52. It can be seen
that, upon core of the wire. A pair of crimp arms 42 are provided
insertion of the male pin into the housing passage and at the rear distal
end of the terminal for clamping onto  25  between side walls 44 of the
mating end of the termi- the outside of the insulated wire.
nal, the locking arm is located immediately below the Each terminal 14 is
generally U-shaped in cross  male terminal or pin. Consequently, when any
pull out section, and mating end 34 includes a pair of side  forces on
female terminal 14 in a direction opposite walls 44 upstanding from bottom
wall 38. The side  arrow "A" (Fig. 3), which would tend to bend locking
walls are formed inwardly to def ine opposing dimples  30  arm 22 upwardly
and release the locking engagement 46 which define a gap, as indicated at
48 in Figure 4,  of the arm, the terminal pin provides a supporting for
receiving a male terminal or pin there-between. In  backing against the top
of the locking arm to prevent essence, bottom wall 38 and side walls 44
define a  or at least resist disengagement of locking shoulder socket for
the terminal, with the socket having an  28 on the locking arm from locking
surface 54 on bot- open mating end 50 (Fig. 4) for receiving the male ter-
35  tom wall 38 of the terminal. Of course, it can be im- minal or pin.
agined that an extremely large pull out force could Figure 6 shows,
somewhat schematically, a male  cause the terminal to be pulled out of the
connector terminal or pin 52 inserted into the socket defined by
regardless of any provision of any locking means and, mating end 34 of the
terminal, the male terminal being  in essence, destroy the entire
connector. However, inserted between sidewalls44. Lastly, bottom wall 38
40  under normally expected conditions, the location of of mating end 34 of
the terminal has a rearwardlyfac-  the locking arm, so as to be backed-up
by the more ing edge 54 which defines a recess or a locking sur-  rigid
metal terminal pin, essentially prevents the lock- face for cooperating
with hooked latch arm 22 to lock  ing arm from disengagement from the
terminal. In es- the terminal in its passage 18 of connector housing
sence, the resilient locking arm is sandwiched be- 16, as described below.
45  tween the metallic bottom wall 38 of the terminal at When one of the
terminals 14 is inserted into its  the mating end thereof and the metallic
male pin. respective passage 18 in connector housing 16 in the  It will be
understood that the invention may be direction of arrow "A" (Fig. 3), the
forward edge of bot-  embodied in other specific forms without departing
tom wall 38 of mating end 34 of the terminal engages  from the definition
provided in the claims. The pres- a rearwardly facing chamfered surface 60
(Fig. 3) of  50  ent examples and embodiments, therefore, are to be hook
portion 26 of locking arm 22. Consequently, the  considered in all respects
as illustrative and not re- locking arm will be biased upwardly In the
direction of  strictive, and the invention is not to be limited to the
arrow "C" (Fig. 3), whereupon further insertion of the  details given
herein. terminal will cause rear edge or locking surface 54 (Figs. 4 and 5)
of the locking surface to move past  55 locking shoulder28 of the latch
arm. The latch arm will  Claims snap back downwardly, under its own
resiliency, whereupon hook portion 26 will move into the re-  1. An
electrical connector assembly comprised of a 3    * C   L  M S*` 3
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(Fig. 3) for mating with the respective terminal 14.  cessed area of the
terminal behind locking surface 54 Lastly, locking means in the form of a
resilient locking  and lock the terminal within the housing by engage- arm
22 is integrally molded with housing 16 and pro-  ment of locking shoulder
28 on the locking arm and jects rearwardly into passage 18 from open mouth
20  locking surface 54 defined by bottom wall 38 of the of the passage.
5   terminal. At this point, it should be noted that a bottom sur-
Theoretically, when the terminal is fully inserted face 24 of locking arm
22 is spaced above the bottom  into the housing as described immediately
above, of passage 18 as can be seen clearly in Figure 3. The  pulling
forces on the terminal, as by pulling on an in- locking arm has a hook
portion 26 defining a forward-  sulated wire terminated to the terminal in
a direction ly facing locking shoulder 28. The bottom wall of the   10
opposite arrow "A" (Fig. 3), will prevent the terminal housing has an
opening 30 to accommodate the pro-  from being pulled out of locking
interengagement of jecting hook portion of the locking arm.
locking shoulder 28 on the locking arm and locking Referring to Figures 4
and 5 in conjunction with  surface 54 on the terminal. However, with the
ever- Figures 1 and 2, each terminal 14 is a female terminal  increasing
miniaturization of electrical connectors, having a rear terminating end 32
and a front mating   15  the locking arm has difficulty resisting such
pull-out end 34. The terminal is unitarily formed as by stamp-  forces. ing
and forming from sheet metal material. The termi-  The invention solves
these problems by the nal has a pair of insulation displacement sections 36
structural combination described above and as ex- stamped and formed
upwardly out of a bottom wall 38  plained hereinafter. More particularly,
Figure 7 is a of the terminal. The insulation displacement sections   20
view similar to that of Figure 6, except that the loca- have notches 40,
the edges of the notches being de-  tion of locking arm 22 is shown within
the mating end signed to pierce through the insulation of an insulated  34
of terminal 14, and in relation to an inserted or mat- wire and establish
conductivity with the conductor  ed male terminal or pin 52. It can be seen
that, upon core of the wire. A pair of crimp arms 42 are provided
insertion of the male pin into the housing passage and at the rear distal
end of the terminal for clamping onto  25  between side walls 44 of the
mating end of the termi- the outside of the insulated wire.
nal, the locking arm is located immediately below the Each terminal 14 is
generally U-shaped in cross  male terminal or pin. Consequently, when any
pull out section, and mating end 34 includes a pair of side  forces on
female terminal 14 in a direction opposite walls 44 upstanding from bottom
wall 38. The side   arrow "A" (Fig. 3), which would tend to bend locking
walls are formed inwardly to define opposing dimples   30  arm 22 upwardly
and release the locking engagement 46 which define a gap, as indicated at
48 in Figure 4,  of the arm, the terminal pin provides a supporting for
receiving a male terminal or pin there-between. In  backing against the top
of the locking arm to prevent essence, bottom wall 38 and side walls 44
define a  or at least resist disengagement of locking shoulder socket for
the terminal, with the socket having an  28 on the locking arm from locking
surface 54 on bot- open mating end 50 (Fig. 4) for receiving the male ter-
35  tom wall 38 of the terminal. Of course, it can be im- minal or pin.
agined that an extremely large pull out force could Figure 6 shows,
somewhat schematically, a male  cause the terminal to be pulled out of the
connector terminal or pin 52 inserted into the socket defined by
regardless of any provision of any locking means and, mating end 34 of the
terminal, the male terminal being  in essence, destroy the entire
connector. However, inserted between sidewalls44. Lastly, bottomwall 38
40   under normally expected conditions, the location of of mating end 34
of the terminal has a rearwardly fac-  the locking arm, so as to be
backed-up by the more ing edge 54 which defines a recess or a locking sur-
rigid metal terminal pin, essentially prevents the lock- face for
cooperating with hooked latch arm 22 to lock  ing arm from
disengagementfrom the terminal. In es- the terminal in its passage 18 of
connector housing  sence, the resilient locking arm is sandwiched be- 16,
as described below.                       45  tween the metallic bottom
wall 38 of the terminal at When one of the terminals 14 is inserted into
its  the mating end thereof and the metallic male pin. respective passage
18 in connector housing 16 in the   It will be understood that the
invention may be direction of arrow "A" (Fig. 3), the forward edge of bot-
embodied in other specific forms without departing tom wall 38 of mating
end 34 of the terminal engages  from the definition provided in the claims.
The pres- a rearwardly facing chamfered surface 60 (Fig. 3) of  50  ent
examples and embodiments, therefore, are to be hook portion 26 of locking
arm 22. Consequently, the  considered in all respects as illustrative and
not re- locking arm will be biased upwardly in the direction of  strictive,
and the invention is not to be limited to the arrow "C" (Fig. 3), whereupon
further insertion of the  details given herein. terminal will cause rear
edge or locking surface 54 (Figs. 4 and 5) of the locking surface to move
past  55 locking shoulder 28 of the latch arm. The latch arm will  Claims
snap back downwardly, under its own resiliency, whereupon hook portion 26
will move into the re-    1. An electrical connector assembly comprised of
a 3    * C   L  M   S* 5                   EP0549957B1 



male and of a female connector for coupling re-    gular mating end.
spectively a male terminal (52) and a female ter- minal (14) comprising a
dielectric housing (12) having a through passage (18) receiving said fe-
Patentanspruche male terminal (14), which includes a termination   5 end
(32) for engaging a conductor and a mating  1. Elektrische
Steckverbinderanordnung aus einem end (34) for receiving said male tebminal
(52), a  Stecker und einer Steckdose zur jeweiligen resilient locking arm
(22) being provided on the   Kupplung einer steckerformigen Klemme (52)
housing (12) within said passage (18) to engage    und einer dosenformigen
Klemme (14), mit fol- a recess (54) in said female terminal (14) so as   10
genden Merkmalen: to lock same in the passage (18), said dielectric  ein
dielektrisches Gehiuse (12) mit einem durch- housing (12) and said female
terminal (14) form-   gehenden Kanal (18), der die dosenformige ing
thefemale connector (10) to have a space ex-   Klemme (14) aufnimmt,
tending along said locking arm (22) and being      welche ein AbschluSende
(32) zur Anlage an ei- adapted to be entered by a member of the male  15
nem Leiter und ein Passungsende (34) zur Auf- connector such as to engage
said locking arm       nahme der steckerformigen Klemme (52) auf- (22) and
prevent same from disengagement with      weist, said recess (54),
characterized by said space ex-  wobei ein nachgiebigerVerriegelungsarm
(22) an tending along said locking arm being a gap (48)    dem Gehause
(.12) innerhalb des Kanals (18) vor- between side walls (44) of the female
terminal  20  gesehen ist, (14) and said entering member of the male con-
um in eine Aussparung (54) in der dosenartigen nector being the male
terminal (52) which engag-   Klemme (14) einzugreifen, um diese in dem Ka-
es said side walls (44) and is constructed to pro-  nal (18) zu verriegeln,
vide a backing for supporting the locking arm      wobei ferner das
dielektrische GehAuse (12) und (22).
25      die dosenartige Klemme (14), welche die Steck- dose (10) bilden,
einen entlang des Verriege- 2. The female connector (10) as set forth in
claim 1,  lungsarms (22) sich erstreckenden Raum auf- wherein the housing
(12) is unitarily molded of di-  weisen, der zum Eingriff eines Elements
des electric material such as plastic, with the locking  Steckers
ausgebildet ist, um an dem Verriege- arm (22) being integral therewith in a
cantilevered  3o  lungsarm (22) anzullegen und diesen damn zu
configuration, the locking arm (22) having a hook  hindern, von
derAussparung (54) freizukommen, portion (26) at a distal end thereof and
adapted   dadurch gekennzeichnet, to be biased into the recess (54) upon
pivoting of  daB der sich entlang des Venregelungsarms er- the locking arm
and wherein the recess (54) is lo-  streckende Raum ein Spalt (48) zwischen
den cated at the mating end (34) of the female termi-  35  Seitenwandungen
(44) der dosenartigen Klem- nal (14).
me (14) darstellt und des eindringende Element des Steckers die
steckerfOrmige Klemme (52) ist, 3. The female connector (10) as set forth
in claim 1  die an den Seitenwandungen (44) anliegt und so or 2, wherein
the mating end (34) of the female    ausgebildet ist, dal sie ein
Widerlagerzum Stut- terminal (14) is a socket including said gap (48),  40
zen des Verriegelungsarms (22) bildet said socket having a bottom wall (38)
with the re- cess (54) therein, and said locking arm (22) is lo-  2.
Steckdose (10) nach Anspruch 1, cated inside the socket, whereby when a
male       dadurch gekennzeichnet, terminal (52) enters the socket and
establishes    daB das Gehause (12) aus dielektrischem Mate- electrical
contact with the female terminal (14) it  45  rial, beispielsweise
Kunststoff, einstOckig gegos- also engages the locking arm (22) to sandwich
sen ist, the locking arm between the male terminal (52)     wobel der
Venriegelungsarm (22) integral in vor- and the bottom wall (38) of the
socket             kragender Weise mit dem Gehause ausgebildet ist, der
Verriegelungsarm (22) eonen Hakenteil 4. The female connector (10) as set
forth in claim 3,  5o  (26) am entfernten Ende aufweist und zur Vor-
wherein the socket of the female terminal (14) de-  spannung in die
Aussparung (54) ausgebildet ist, fines an open mating end (50) for
receiving the    wenn der Verriegelungsarm verschwenkt wird, male terminal
(52), and said locking arm (22) is lo-  und cated on the housing (12) for
projecting into the  dal die Aussparung (54) an dem Paiende (34) socket
through the open mating end (50).  55       der Steckdose (14) angeordnet
ist. 5. The electrical connector assembly as set forth in  3. Steckdose
(10) nach Anspruch 1 oder 2, claim 1, wherein the male terminal (52) has a
sin-  dadurch gekennzeichnet, 4    *C   L  M   S* 7
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(14) esine Buchse darstellt, welche den Spalt (48)  parois laterales (44)
et est structure pour consti- umfaet,
tuer un renfort pour supporter le bras de verrouil- dal die Buchse eine
Bodenwand (38) mit darin      lage (22). \...,   angebrachter Aussparung
(54) aufwelst und  s daR der Verriegelungsarm (22) innerhalb der    2.
Connecteurfemelle (10) selon la revendication 1, Buchse angeordnet ist,
wobei, wenn eine           dans lequel le bottier (12) eot moule d'une
seule steckerformige Klemme (52) in die Buchse ein-     piece de matiere
dielectrique, comme du plasti- dringt und einen elektrischen Kontakt mit
der do-  quo, le bras de verrouillage (22) etant d'un seul senformigen
Klemme (14) herstellt, die l~emme   10  tenant avec lui dans une
conformation en porte- auch an dem Verriegelungsarm (22) zur Anlage
a-faux, le bras de verroulllage (22) ayant une par- kommt, um diesen
zwischen der steckerformigen     tie crochet (26) A son extr6mite distale
concue Klemme (52) und der Bodenwandung (38) der         pour etre rappel6e
dans l'evidement (54) lors du Buchse einzuklemmen.
pivotement du bras de verrouillage, et dans le- 15     quel l'evidement
(54) est situe au droit de l'extre- 4. Stbckdose (10) nach Anspruch 3,
mite d'accouplement (34) de la borne femolle dadurch gekennzeichnet,
(14). daM die Buchse der dosenformigen Klemme (14) ein offenes Pa~ende (50)
bestimmt, um die      3. Connecteurfemelle (10) selon la revendication I
steckerformige Klemme (52) aufzunehmen, und   20  ou 2, dans lequel
l'extremite d'accouplement (34) dal der Verriegelungsarm (22) an dem
Gehiuse      de la borne femelle (14) est une douille incluant (12)
angeordnet ist, um in die Buchse durch das   ledit ecartement (48), ladito
douille ayant une pa- offene Pagende (15) hineinzuragen.                rol
inferieure (38) dans laquelle se trouve l'evide- ment (54), et dans loquel
ledit bras de verrouilla- 5. Elektrische Steckverbinderanordnung nach An-
25   ge (22) est situ6 A l'interieur de la douille, ce par spruch 1,
quoi, lorsqu'une borne mile (52) penetre dans la dadurch gekennzeichnet,
douille et etablit un contact electrique avec la bor- daR die
steckerfOrmige Klemme (52) ein einzel-    ne femelle (14) elle contacts
egalement le bras de nes Pagende aufweist.
vefrouillage (22) pour prendre le bras de verrouil- 30     lags en sandwich
entre la borne male (52) et la parol inferieure (38) de la douille:
Revendications 4. Connecteurfemelle (10) selon la revendication 3, 1.
Ensemble connecteur electrique, compose d'un       dans lequel la douille
de la borne femelle (14) de- connectbur mile et d'un connecteurfemelle,
pour  35  finit une extrimit6 d'accouplement ouverte (50) raccorder,
respectivement, une borne male (52)    pour recevoir la borne male (52), et
dans lequel et une borne femelle (14), comprenant: un bottler  ledit bras
de verrouillage (22) est situe sur le bot- dielectrique (12) comportant un
conduit traver-   tier (12) pour depasser a l'interieur de la doulile sant
(18) recevant ladite borne male (14), qui    a travers l'extremite
d'accouplement ouverbe comprend une extremite de terminaison (32)  4o
(50). pour liaison avec un conductsur et une extremite d'accouplement (34)
pour recevoir ladite borne  5. Ensemble connecteur electrique selon la
reven- male (52), un bras de verrouillage elastique (22)  dication 1, dans
lequel la borne male (52) a une etant dispose sur ledit bottier (12) A
l'interieur du-  extremite d'accouplement singuliere. dit conduit (18) pour
s'engager dans un evide-  45 ment (54) de ladite borne femelle (14) de
maniure a la verrouiller dans le conduit (18), ledit bottier diilectrique
(12) ot ladite borne femelle (14) for- mantle connectourfemelle (10)
defacon A laisser un espace s'6tendant le long dudit bras de  so
verrouillage (22) et etantconcu pouretre penetre par un element du
connecteur male pour bloquer ledit bras de verrouillage (22) etl'empecherde
se degager dudit evidement (54), caracterise en ce que ledit espace
s'ebendant le long dudit bras de  55 verrouillage est un ecartement (48)
entre des pa- rois laterales (44) de la borne femelle (14), et en ce quo
ledit element penetrant du connecteur 5    


