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Description

1. Field of the Invention

The present invention pertains to connector
assemblies comprising intermating dielectric hous-
ing and conductive terminal members. In particular,
the present invention pertains to connector assem-
blies having two-piece housings, and crimp-type
terminals.

2. DESCRIPTION OF THE PRIOR ART

Although many improvements have been made
generally to electrical connector assemblies, for
example as described in the application FR-A-2
377 715, further refinements are still being sought.
For example, electrical connectors must have often
been made to exhibit a high mating force, for a
variety of reasons. For example, in contaminated
environments, a high mating force ensures the re-
moval of any oxide coating or the like contamina-
tion, which is necessary for a reliable electrical
contact, and a gas-type seal at the point of elec-
frical connection. Also, if a significant number of
circuits are provided in a given electrical connector,
high insertion and withdrawal forces will necessarily
tend mating and unmating of two interengaging
connector members. Accordingly, an arrangement
must be provided to ensure that a terminal is
retained within its dielectric housing. This terminal
retention feature is often required during mating of
an electrical connector pair to prevent terminal
push-out, as well as during unmating of an elec-
trical connector pair when a terminal may be pulled
out by either the force of unmating, or an operator
applying tension to the wires connected fo one
mating connector part. Some connector applica-
tions, for example, those found in moving vehicles,
require that terminal retention be assured despite
unforeseen circumstances or environmental con-
ditions.

Although electrical terminals having crimp-type
wire engaging portions have been known for some
time, improvements in crimp-type connectors have
been sought. Engagement with a conductive wire in
a crimp-type terminal is satisfactory only for a
given, rather narrow range of terminal compression
about the wire. If the wire engaging crimp portion is
insufficiently compressed, the necessary low resis-
tance electrical connection between terminal and
wire will not be realized. A ready visual indication
of improper height of the crimp portion is desired.

Further, some connector arrangement has ter-
minals with mating portions located off center from
the axis of the remaining terminal body. Other
terminals have asymmetric cross sectional configu-
ration, such as blade or flag-type terminals. For
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these arrangements, the relative angular orientation
of the terminal with respect to its dielectric housing
is crucial for successful connector operation. A
ready visual indication of angular terminal orienta-
tion is desired.

SUMMARY OF THE INVENTION

The present invention provides an electrical
connector assembly as defined in claim 1.

A further embodiment of the electrical connec-
tor assembly of the type described above is pro-
vided wherein the carrier includes first and second
opposed outside surfaces spaced-apart to form a
predetermined width of the carrier, the open carrier
receiving end having a width substantially equal to
the carrier width so as to permit passage of the
carrier therethrough, the carrier channel having a
predetermined depth extending from the open side
at the first surface, a terminal-crimp-portion engag-
ing member having a predetermined height extend-
ing into the channel which, when combined with
the terminal crimp portion cross sectional height,
presents a minimum combined height equal to the
depth, to allow insertion of the carrier within the
housing open end, whereby a ready visual indica-
tion of excessive crimp portion cross sectional
height is provided during assembly of the connec-
tor, with the terminal interfering with the housing to
prevent insertion of the carrier within the housing.

Preferably, the terminal crimp portion cross
section has a minimum height only at a predeter-
mined angular orientation to the terminal-crimp-
portion-engaging member which, when combined
with the terminal engaging member, presents the
minimum combined height equal to the depth,
whereby other angular orientations of the terminal
present an increased combined height which
causes the terminal to interfere with the housing
during assembly of the connector.

Some ways of carrying out the present inven-
tion will now be described in detail by way of
example, and not by way of limitation, with refer-
ence fo drawings which show specific embodi-
ments of the present invention in all of its aspects.

In the drawings, wherein like elements are re-
ferenced alike,

FIG. 1 is a perspective view of an electrical
connector assembly according to the present
invention;

FIG. 2 is a perspective view of an alternative
embodiment of a connector assembly according
o the present invention;

FIG. 3 is a partial perspective view of the carrier
and terminated wire assembly shown just prior
to connector assembly;

FIG. 4 is a partial cross sectional view of a
completed electrical connector assembly ac-
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cording to the present invention; and
FIG. 5 is a longitudinal sectional view of the
completed connector assembly of FIG. 4.

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

Turning now to FIG. 1, the connector assembly
is indicated generally at 10. Assembly 10 includes
a terminated wire subassembly 12 comprising a
terminal 14 engaging an insulation clad wire 16.
Terminal 14 has a crimp-type engaging portion and
wire 16 has a leading bared end, suitable for a
conventional crimp connection. These features will
be described in greater detail herein.

The terminated wire subassembly 12 is moun-
ted in a two-piece housing assembly comprising a
carrier member 18 and a cover-like housing 20.
The connector assembly shown in FIG. 1 com-
prises a single planar array of terminated wires,
whereas the embodiment of FIG. 2 has a second
planar array of wires arranged back to back with
the arrangement of FIG. 1. The carrier member 18’
of FIG. 2 is conveniently integrally molded to con-
tain both planar arrays but in other features is
identical to the arrangement of FIG. 1.

Accordingly, the features of the carrier and
housing members of FIG. 2 bear the same nu-
merals as in FIG. 1, but have a prime designation
when geometrically different. That is e.g. the nu-
meral 20" is applied to the housing member of FIG.
2 since it differs only in relative size from housing
20 of FIG. 1.

Referring now to FIGS 4 and 5, the terminal 14
of subassembly 12 comprises a forward mating
part 30, a rear strain relief portion 32, and an
intermediate crimp-type wire engaging portion 34.
As shown most clearly in FIG. 5, mating part 30
has a cross-sectional height roughly equal to the
sum of the vertical dimensions HT and HP, where-
as the wire engaging portion 34 has a reduced
cross-sectional height equal to HT alone. The trail-
ing strain relief portion 32 has a cross sectional
height substantially greater than that of wire engag-
ing portion 34. In practice, wire engaging portion 34
and strain relief portion 32 are simultaneously
formed in a single die to comprise a crimp part of
repeatable size and shape.

As is known in the art, wire engaging portion
34 is conveniently applied to a bared leading por-
tion 16' of wire 16, and is inwardly deformed and
compressed about that bared portion. As indicated
in FIG. 4, wire engaging portion 34 when termi-
nated to wire 16 has an elongated cross section, a
feature which is relied upon to provide a ready
visual indication of the terminal's angular orienta-
tion. As is appreciated by those skilled in the art,
the amount of inward deformation or compression
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of wire engaging portion 34 about wire 16 is crucial
to the proper electrical connection between the
terminal and wire. Typically, the wire-engaging por-
tion is formed by placing terminal 14 on an anvil-
like die, inserting the bared leading end 16' of wire
16, and lowering an opposed crimping die so as to
deform wire-engaging portion 34, compressing it so
as to establish mechanical and electrical engage-
ment with the conductor portion of wire 16. One
problem that may affect connector performance, is
the inadequate compression of the wire-engaging
crimp portion by the mating die members. Inad-
equate compression of the wire-engaging crimp
portion would result in a "crimp height" HT greater
than the desired amount. The connector assembly
being described provides a ready visual indication
of such improperly enlarged crimp height.

Referring now to the interengagement of the
two dielectric members 18, 20, the terminated wire
assemblies 12 are mounted to carrier portion 18,
which is then inserted in the cover-like housing 20.
Housing 20 has a mating end 40, and opposed
open carrier receiving end 42, and a carrier receiv-
ing cavity 44 extending between those ends. In a
present embodiment, carrier receiving cavity 44
has a constant cross-sectional dimension through-
out the length of housing 20, although this is not
essential. Housing 20 is conveniently provided with
a pair of opposed locking windows 46 to maintain
the engagement between carrier 18 and housing
20.

Carrier 18 includes a plurality of terminal re-
ceiving channels 50 having a depth d (see FIG. 3)
extending between opposed outside surfaces 52,
54. Channels 50 have an open side 58 which, open
to surface 52, allow fransverse loading of termi-
nated subassemblies 12. As will be seen in the
figures, the depth of channel 50 is less than the
overall width of the carrier WC only by an amount
equal to the thickness of the bottom channel wall
60 which opposes the open side 58.

As indicated in FIG. 1, terminated subassem-
blies 12 are loaded in a transverse direction into
terminal receiving channels 50, and are temporarily
held therein during connector assembly by resilient
finger portions 64. Carrier 18 is thereafter
telescopically inserted in the open end 42 of hous-
ing 20. Outwardly projecting locking portions 68,
formed adjacent the ftrailing end of carrier 18 are
received in locking windows 46, to maintain the
engagement between dielectric members 18, 20.

The width of carrier 18, designated WC in FIG,
1, is closely held to the internal width WH of the
open end 42 of housing 20 to provide a close
tolerance interfitting relationship. Thus, any protru-
sion of terminal 14 beyond carrier surface 52, will
interfere with the side wall 70 of housing 20 pre-
venting a complete insertion of carrier 18 within the
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housing.

Visible in some of the figures, is a terminal
engaging member 74 projecting a predetermined
cross-sectional height HP into channel 50. As in-
dicated in FIGS. 4 and 5, the height HP of engag-
ing member 74 is chosen such that when added to
the thickness of bottom wall 60, and the height HT
of wire-engaging portion 34, the combined total of
these heights equals the width WC of carrier 18.
Therefore, if the crimp height HT of wire-engaging
portion 34 exceeds its specified value, the overall
width of the installed terminal and carrier will ex-
ceed WC, preventing insertion of carrier 18 in
housing 20. Thus, a ready visual indication of a
proper crimp height is provided.

Referring now to FIG. 4, the above-described
features of terminal engaging member 74 are ad-
vantageously employed to provide a ready visual
indication of the angular orientation of terminal 14
relative to carrier 18. As shown in FIG. 4, the cross
section of wire-engaging portion 34 is elongated in
an amount greater than HT, the maximum crimp
height allowed by the complete carrier insertion in
housing 20. As can be seen in FIG. 4, any angular
displacement of wire-engaging portion 34 (and
hence of mating portion 30) will result in a protru-
sion above carrier surface 52. Therefore, the wire-
engaging portion 34 is provided with a unique
angular orientation at which the crimp height HT is
a minimum.

As indicated in FIG. 5, terminal engaging mem-
ber 74 closely approximates the gap of reduced
terminal width appearing between terminal portions
30, 32. Any axial displacement of terminated sub-
assembly 12 will cause an interference with engag-
ing member 74. Compared to other terminal reten-
tion arrangements employed to date, such as lock-
ing lances struck out from a terminal wall, the
arrangement described offers greatly enhanced re-
tention capability. Terminal retention is ensured in
the direction of terminal push-out, as well as termi-
nal pull-out, the terminal being held captive in its
engagement with member 74 by the closely fitting
housing member 20.

Claims

1. An electrical connector assembly including

a dielectric housing (20; 20") having a mat-
ing end (40; 40") and an opposed open carrier
receiving end (42; 42'), a carrier receiving cav-
ity (44) between the ends, and at least one
locking window (46),

an electrical terminal (14) engageable with
a wire conductor (16), said terminal including
an elongated body having a forward mating
part (30) and a crimp part, the crimp part
having a rear portion (32) and a wire engaging
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portion (34) intermediate and recessed with
respect to said rear portion (32) and said for-
ward mating part (30), said wire engaging por-
tion being formable about a wire conductor
(16") for electrical engagement therewith;

a dielectric carrier (18; 18") telescopically
insertable in the carrier receiving end of said
housing (20; 20'), and including a locking tab
(68) receivable in said locking window to main-
tain engagement of said carrier with said hous-
ing upon insertion therein,

whereby said terminal is substantially en-
closed by the carrier and housing upon inser-
tion of said carrier within said housing,

characterized in that said carrier (18) is
open on one longitudinal side (52), forming a
channel (50) for receiving said terminal, and
has means (64) for retaining the terminal in the
channel during assembly of said connector,
and in that

said carrier includes a terminal engaging
member (74) projecting into the recessed wire
engaging portion to interfere with said forward
mating part (30) and said rear portion (32)
such that said carrier and said housing coop-
erate to prevent longitudinal movement of said
terminal.

The assembly of claim 1 wherein:

said wire engaging portion (34) has a pre-
determined cross-sectional height;

said carrier includes first and second op-
posed outside surfaces (52, 54) spaced-apart
to form a predetermined width of said carrier;

said open carrier receiving end having a
width (WH) substantially equal to said carrier
width so as to permit passage of said carrier
therethrough;

said terminal receiving channel having a
predetermined depth (d) extending from said
open side;

said terminal engaging member having a
predetermined height (HP) extending into said
channel which, when combined with said wire
engaging portion cross-sectional height,
presents a minimum combined height equal to
said depth, to allow insertion of said carrier
within said housing open end,

whereby a ready visual indication of ex-
cessive wire-engaging portion cross-sectional
height is provided during assembly of said
connector, with said terminal projecting beyond
said carrier so as to interfere with said hous-
ing, preventing insertion of said carrier there-
within.

The assembly of claim 2 wherein said wire-
engaging portion cross-section has a minimum
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height only at a predetermined angular orienta-
tion to said terminal engaging member which,
when combined with said terminal engaging
member height, presents said minimum com-
bined height equal to said depth, whereby oth-
er angular orientations of said terminal present
an increased combined height which causes
said terminal to interfere with said housing
during assembly of said connector.

The assembly of any preceding claim wherein
said open housing end and said carrier have
complementary rectangular shapes, thereby
limiting possible orientations of said carrier
within said housing.

The assembly of claim 4 wherein said open
housing end and said carrier have
complementary-shaped-interengaging polariz-
ing means to limit said connector assembly to
a single orientation of said carrier within said
housing.

The assembly of any preceding claim wherein
said retaining means (64) comprises resilient
terminal engaging tabs formed at a leading
end of said carrier when telescopically inserted
into said housing.

Revendications

Ensemble connecteur élecirique comportant un
boftier électrique (20;20') ayant une extrémité
de raccordement (40;40") et une extrémité ou-
verte opposée (42;42') pour la réception d'un
élément support, une cavité (44), entre ses
extrémités, pour la réception d'un élément
support, et au moins une fenétre de verrouilla-
ge (46), une fiche électrique (14) pouvant venir
en contact avec un conducteur filiforme (16),
cette fiche comportant un corps allongé ayant
une partie antérieure de raccordement (30) et
une partie sertie, cette partie sertie comportant
une partie postérieure (32) et une partie inter-
médiaire (34) venant en contact avec un fil et
se trouvant en creux par rapport 3 la partie
postérieure (32) et a la partie antérieure de
raccordement (30), cette partie venant en
contact avec un fil pouvant étre mise en forme
autour d'un conducteur filiforme (16') pour éfre
en contact électrique avec celui-ci, un élément
support diélectrique (18;18") insérable, d'une
maniére télescopique, dans I'extrémité du bof-
tier (20;20") prévue pour la réception de 1'é1é-
ment support et comportant une patte de ver-
rouillage (68) pouvant venir se loger dans la
fenétre de verrouillage afin de maintenir le
contact entre I'élément support et le boflier,
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aprés l'insertion de I'élément support dans le
boftier, si bien que la fiche se trouve &ire
pratiquement enfermée par I'élément support
et le boftier aprés l'insertion de I'élément sup-
port dans le boftier, caractérisé en ce que
I'élément support (19) est ouvert sur un cbte
longitudinal (52), en formant un canal (50) pour
la réception de la fiche et il comporte un
moyen (64) pour retenir la fiche dans le canal
pendant I'assemblage du connecteur, et en ce
que I'élément support comporte un élément
(74) venant en contact avec la fiche, faisant
saillie dans sa partie en creux qui vient en
contact avec le fil, de maniére a interférer avec
la partie antérieure de raccordement (30) et la
partie postérieure (32) de la fiche de telle
fagon que I'élément support et le boftier coo-
pérent entre eux pour empécher tout mouve-
ment longitudinal de la fiche.

Ensemble suivant la revendication 1 caractéri-
sé en ce que la partie (34) venant en contact
avec le fil a une hauteur de section transversa-
le prédéterminée, I'élément support comporte
des premiére et seconde surfaces externes
opposées (52,54), espacées l'une de l'aufre
pour former une largeur prédéterminée de
I'élément support, l'extrémité ouverte de ré-
ception de I'élément support ayant une largeur
(WH) sensiblement égale & la largeur de I'é1é-
ment support, de maniére & permetire le pas-
sage de I'élément support 2 travers elle, le
canal de réception de la fiche ayant une pro-
fondeur prédéterminée (d) s'étendant a partir
de son cbté ouvert, I'élément venant en
contact avec la fiche ayant une hauteur prédé-
terminée (HP) s'étendant vers et dans le canal,
hauteur qui, lorsqu'elle est combinée avec la
hauteur de la section transversale de la partie
venant en contact avec le fil, présente une
hauteur combinée minimale qui est égale a
ladite profondeur, afin de permetire I'insertion
de I'élément support dans I'extrémité ouverte
du boftier, si bien qu'une indication visuelle
commode d'une hauteur excessive de la sec-
tion transversale de la partie venant en contact
avec le fil est fournie pendant I'assemblage du
connecteur, la fiche faisant alors saillie au-dela
de I'élément support de maniére & interférer
avec le boftier, en empéchant de cc fait I'inser-
tion de I'élément support dans le boftier.

Ensemble suivant la revendication 2 caractéri-
sé en ce que la section fransversale de la
partie venant en contact avec le fil a une
hauteur minimale seulement pour une orienta-
tion angulaire prédéterminée par rapport A
I'élément venant en contact avec la fiche, hau-
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teur minimale qui, lorsqu'elle est combinée
avec la hauteur de I'élément venant en contact
avec la fiche, présente ladite hauteur combinée
minimale égale & la profondeur, si bien que
pour toute autre orientation angulaire de la
fiche on obtient une hauteur combinée accrue
qui améne la fiche a interférer avec le boftier
pendant I'assemblage du connecteur.

Ensemble suivant 'une quelconque des reven-
dications précédenties caractérisé en ce que
I'extrémité ouverte du boftier et I'élément sup-
port ont des formes rectangulaires complé-
mentaires, en limitant ainsi les orientations
possibles de 1'élément support a l'intérieur du
boftier.

Ensemble suivant la revendication 4 caractéri-
sé en ce que l'exirémité ouverte du boftier et
I'élément support comportent des moyens dé-
tfrompeurs s'engageant les uns dans les autres
et de formes complémentaires afin de limiter
I'ensemble connecteur 2 une seule orientation
de I'élément support & l'intérieur du boftier.

Ensemble suivant 'une quelconque des reven-
dications précédenties caractérisé en ce que
les moyens de retenue (64) sont constitués par
des pattes élastiques venant en contact avec
la fiche, lesquelles sont formées & I'extrémité
antérieure de I'élément support lorsque celui-ci
est inséré d'une maniére télescopique dans le
boftier.

Patentanspriiche

1.

Elektrische Verbindereinheit mit

einem dielektrischen Gehiuse (20;20') mit
einem PaBende (40;40'") und einem gegeniiber-
liegenden Trdgeraufnahmeende (42;42"), ei-
nem Trigeraufnahmeraum (44) zwischen den
Enden und zumindest einem Verriegelungsfen-
ster (46),

einem elektrischen AnschluBteil (14), das
mit einem Leiterdraht (16) in Eingriff bringbar
ist, wobei das AnschluBteil einen langgestreck-
ten Rumpf mit einem vorderen PaBteil (30) und
einem Quetschteil besitzt, der Quetschteil ei-
nen hinteren Bereich (32) und einen Drahtein-
griffsbereich (34) zwischen und ausgenommen
in bezug auf den hinteren Bereich (32) und
den vorderen PaBbereich (30) aufweist und der
Drahteingriffsbereich um einen Leiterdraht (16")
flr einen elekirischen Eingriff mit diesem ver-
formbar ist, und

einem dielekirischen TrAger (18;18'), der
teleskopartig in das Trdgeraufnahmeende des
Gehduses (20;20") einsetzbar ist und eine Ver-

10

15

20

25

30

35

40

45

50

55

10

riegelungslasche (68) aufweist, die in das Ver-
riegelungsfenster einsetzbar ist, um einen Ein-
griff des Trdgers mit dem Gehduse bei einem
Einsatz in dieses aufrechtzuerhalten,

wodurch das AnschluBteil im wesentlichen
von dem Triger und Gehduse bei einem Ein-
satz des Trigers in dem Gehduse einge-
schlossen ist,

dadurch gekennzeichnet, daB der TriAger
(18) an einer Langsseite (52) offen ist und
einen Kanal (50) zur Aufnahme des Anschluf-
teils bildet sowie eine Einrichtung (64) zum
Halten des AnschluBieils in dem Kanal beim
Zusammenbau des Verbinders aufweist, und
daB

der Trdger ein in den ausgenommenen
Drahteingriffsbereich eingreifendes AnschluB-
teileingriffsglied (74) flr ein Zusammenwirken
mit dem vorderen Papteil (30) und dem hinte-
ren Bereich (32) aufweist, derart, daB der Tra-
ger und das Geh3use zur Verhinderung einer
Langsbewegung des AnschluBteils zusammen-
wirken.

Einheit nach Anspruch 1, bei der

der Drahteingriffsbereich (34) eine vorbe-
stimmte Querschnittshdhe besitzt,

der Trager eine erste und eine zweite
Oberflache (52,54) aufweist, die einander ge-
geniberliegen und zur Bildung einer vorbe-
stimmten Breite des Tragers beabstandet sind,

das offene Trageraufnahmeende eine Brei-
te (WH) besitzt, die im wesentlichen gleich der
Tragerbreite ist, um einen Durchgang des Tr3-
gers durch dieses zu ermdglichen,

der AnschluBteilaufnahmekanal eine vorbe-
stimmte, von der offenen Seite ausgehende
Tiefe (d) besitzt und

das AnschluBteileingriffsglied eine vorbe-
stimmte, in den Kanal hineinreichende Héhe
(HP) besitzt, die, in Kombination mit der Quer-
schnitishthe des Drahteingriffsbereichs, eine
kleinste kombinierte H8he gleich der Tiefe dar-
bietet, um das Einsetzen des Trégers in das
offene Gehiduseende zu ermd&glichen,

wodurch eine bequeme visuelle Anzeige
einer zu groBen Querschnittshdhe des Draht-
eingriffbereichs beim Zusammenbau des Ver-
binders, bei Uber den Triger hinaus vorstehen-
dem AnschluBteil, gegeben ist, um mit dem
Geh3use zur Verhinderung eines Einsetzens
des Trégers in dieses zusammenzuwirken.

Einheit nach Anspruch 2, bei der der Quer-
schnitt des Drahtaufnahmebereichs eine klein-
ste H8he nur bei einer vorbestimmten Winkel-
ausrichtung zum AnschluBteileingriffsglied be-
sitzt, die, bei Kombination mit der H8he des
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AnschluBteileingriffsglieds, die kleinste kombi-
nierte Hohe gleich der Tiefe darbietet, wodurch
andere Winkelausrichtungen des AnschluBteils
eine vergr&Berte kombinierte Hohe darbieten,
die das AnschluBteil in Stdreingriff mit dem
Gehduse beim Zusammnenbau des Verbinders
treten 14Bt.

Einheit nach einem beliebigen vorhergehenden
Anspruch, bei der das offene Geh3useende
und der Trager eine komplementére rechtecki-
ge Form besitzen, wodurch die mdglichen
Ausrichtungen des Trigers im Geh3use be-
grenzt sind.

Einheit nach Anspruch 4, bei der das offene
Geh3useende und der Trager komplementdr
geformte, in Wechseleingriff stehende Polein-
richtungen aufweisen, um die Verbindereinheit
auf eine einzige Ausrichtung des Trdgers im
Geh3duse zu beschrénken.

Einheit nach einem beliebigen vorhergehenden
Anspruch, bei der die Halteeinrichtung (64) ela-
stische AnschluBteil-Eingriffslaschen umfaft,
die an einem bei dem teleskopartigen Einsatz
in das Geh3use vorauslaufenden Ende des
Tragers gebildet sind.
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