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@ Electrical connector with improved terminal retention means.

@ An electrical connector includes a dielectric
housing (22) having a terminal-receiving passageway
(24) having a latch shoulder (30) therewithin. A termi-
nal (10) is insertable into the passageway and in-
cludes a latch arm (20) for latching behind the latch
shoulder to prevent removal of the terminal from the
passageway. The latch arm (20) is permanently de-
formable from a first, insertion position to permit
insertion of the terminal into the passageway and a
second, latching position fransversely of the first
position into engagement with the latch shoulder (30)
to prevent removal of the terminal (10) from the
passageway (24).
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Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a retention
means for a contact terminal of the connector.

Background of the Invention

A wide variety of electrical connectors include
dielectric housings within which are secured a plu-
rality of metallic contact terminals by mechanical
means. A number of years ago, terminals usually
were retained within connector housings by mold-
ing the housing around the terminals, potting the
terminals within the housing or force fitting the
terminals in passageways for permanent retention.
With the development of more sophisticated elec-
tronics, and with the ever-increasing miniaturisation
of electrical circuitry, small terminals most often
have been stamped and formed from thin sheet
metal material, with the terminals including locking
lances or fingers which protrude at an appropriate
angle laterally to engage behind stop surfaces with-
in the housing passageway fo secure the terminals
against withdrawal. The locking fingers are resilient
and deflect inwardly toward the terminal during
insertion of the terminal into a passageway in the
connector housing, and then the locking fingers
spring back and engage behind the stop surfaces.

Another typical terminal retention means em-
ploys locking fingers on the plastic housing extend-
ing into the terminal-receiving passageway. The
locking fingers on the housing initially are deflected
by the terminal during insertion and then spring
back and engage behind stop surface means on
the terminal upon full insertion.

Problems have been encountered in using ter-
minal retention means or systems which incor-
porate resilient locking fingers either on the termi-
nals or in the housing passageways, when those
systems are used in high vibration applications or
environments. Automotive applications are but one
example. In particular, the locking fingers inherently
have a degree of play or looseness in relation to
their stop surfaces, whether the locking fingers are
on the terminals or on the inside of the housing
passageways. This play simply occurs because of
normal manufacturing tolerances. It would be sub-
stantially cost prohibitive to manufacture such ter-
minals and/or housings with sufficiently close toler-
ances to eliminate the play or looseness in the
terminals. In vibrating applications, the looseness
can become greater because of the vibrations in-
volved. In addition, the vibrations can cause a
"rattling" affect which is highly undesirable in auto-
motive applications.

This invention is directed to solving those prob-
lems by providing a terminal retention means or
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system wherein conventional stamped and formed
terminals are very simply secured tightly within
their connector housing passageways by defor-
mable locking fingers.

Summary of the Invention

An object, therefore, of the invention is to pro-
vide a new and improved terminal retention means
for electrical connectors.

In the exemplary embodiment of the invention,
an electrical connector is disclosed with a dielectric
housing having at least one terminal-receiving pas-
sageway defining a terminal-insertion axis. The
housing includes a latch shoulder in the passage-
way. A terminal is insertable along the axis into the
passageway. The terminal includes a latch arm for
latching behind the latch shoulder to prevent re-
moval of the terminal from the passageway.

The invention contemplates that the latch arm
of the terminal be a deformable member which is
permanently deformable from a first, insertion posi-
tion to a second, latching position. In the insertion
position, the laich arm is juxtaposed along the
terminal to permit insertion of the terminal into the
passageway. In the latching position, the latch arm
is deformed transversely from the first position into
engagement with the latch shoulder to prevent re-
moval of the terminal from the passageway.

As disclosed herein, the terminal is stamped
and formed from sheet metal material and includes
a mating end, a terminating end and an intermedi-
ate body portion therebetween. The body portion is
generally box-shaped as defined by a plurality of
side walls. The latch arm is on one of the side
walls and is a generally planar portion of the termi-
nal. The latch arm is deformable in a direction
generally parallel to the plane of the arm. Prefer-
ably, the dielectric housing has a pair of the latch
shoulders generally on opposite sides of the termi-
nal-receiving passageway, and the terminal in-
cludes a pair of deformable latch arms spreadable
into latching engagement with the latch shoulders.

The invention also contemplates a method of
assembling an electrical connector which includes
terminals having latch arms permanently deforma-
ble into engagement with laich shoulders within
terminal-receiving passageways of the connector
housing to prevent removal of the terminals from
the passageways.

Other objects, features and advantages of the
invention will be apparent from the following de-
tailed description taken in connection with the ac-
companying drawings.
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Brief Description of the Drawings

The features of this invention which are be-
lieved to be novel are set forth with particularity in
the appended claims. The invention, together with
its objects and the advantages thereof, may be
best understood by reference to the following de-
scription taken in conjunction with the accompany-
ing drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of a terminal
embodying the concepts of the invention;
FIGURE 2 is a fragmented axial section through
a passageway in a connector housing for receiv-
ing the terminal of Figure 1;

FIGURE 3 is a fragmented section taken gen-
erally along line 3-3 of Figure 2;

FIGURE 4 is a fragmented section taken gen-
erally along line 4-4 of Figure 2;

FIGURE 5 is a view similar to that of Figure 2,
with a terminal in the terminal-receiving pas-
sageway, along with an insertion tool;

FIGURE 6 is a section taken generally along line
6-6 of Figure 5, with the terminal having been
inserted into the terminal-receiving passage by
the insertion tool; and

FIGURE 7 is a view similar to that of Figure 6,
with the tool having spread apart and deformed
the latch arms of the terminal into engagement
with the latch shoulders of the housing.

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, a terminal, generally designated
10, is shown to incorporate the concepts of the
invention. The terminal includes a mating end, gen-
erally designated 12, a terminating end, generally
designated 14, and an intermediate body portion,
generally designated 16, between the ends.

Mating end 12 of terminal 10 is a female mat-
ing end for receiving a male terminal blade. Spe-
cifically, the mating end includes a pair of bi-
furcated terminal arms 12a which are flared apart
to define an entry mouth 12b into which a flat
terminal blade is insertable. The blade is of a
thickness to spread terminal arms 12a and estab-
lish good contact with the arms in a contacting area
12c¢.

Terminating end 14 of terminal 10 includes a
pair of contact arms 14a which can be spread
apart, as at 14b, to provide some relative flexibility
therebetween. Terminating arms 14a are adapted
to form solder tails for insertion into an appropriate
hole in a printed circuit board for soldered elec-
frical connection to circuit trace means on the
board and/or in the hole.
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Intermediate body portion 16 of terminal 10 is
box-shaped as defined by opposite pairs of side
walls 16a and 16b. The box-shaped body portion
defines a generally rectangular cavity therewithin
and can be used as a contact in e.g. a fuse box for
an automotive application. Of course, it should be
understood that the precise configuration and use
of terminal 10 is not intended to be limiting, be-
cause the broader concepts of the invention have
applicability for a wide range of terminal shapes or
configurations.

Specifically, the invention contemplates that
terminal 10 include at least one pair of latch arms
20 which are permanently deformable into latching
condition within a connector housing, as described
hereinafter. As seen in Figure 1, a pair of laich
arms 20 are stamped and formed out of one or
both walls 16a on one or both opposite sides of
body portion 16 of terminal 10. The latch arms
have necked-down base areas 20a about which the
arms primarily are deformed. With this configura-
tion, the latch arms comprise generally planar por-
tions generally coplanar with side walls 16a. As will
be described in greater detail hereinafter, the latch
arms are permanently deformable in a direction
generally parallel to the planes of the arms, as
indicated by arrows "A" in Figure 1.

In other words, most latch arms or locking
fingers of previous stamped and formed metal ter-
minals have been flexible or resilient about the
bases or roots of the arms in a direction generally
perpendicular to the planes of the arms. Therefore,
the arms flex in one direction and spring back to
their initial or latching positions. This is in contrast
to the concepts of the invention wherein laich arms
20 are intended to be deformed 'permanently”. In
other words, it is not intended for the latch arms fo
spring back to any initial or insertion positions.

Referring to Figures 2-4, the invention con-
templates an electrical connector which includes a
dielectric housing, generally designated 22, having
at least one terminal-receiving passageway 24 de-
fining a terminal-insertion axis 26 (Fig. 3). Although
the dielectric housing may include a plurality of
terminal-receiving passages 24, the following de-
scription will refer to the one illustrated passage-
way 24 in conjunction with one of the terminals 10.

More particularly, each passageway 24 in-
cludes a pair of stop shoulders 28 on one or both
opposite sides of the passageway, laich shoulders
30 on opposite sides of the passageway and tool-
receiving recesses 32 on opposite sides of the
passageway, all for purposes described below.
Briefly, stop shoulders 28 engage ledges 34 (Fig.
1) of terminal 10, latch shoulders 30 engage the
distal ends of latch arms 20, and recesses 32
provide adequate accommodation for an insertion
and deforming tool as will be described below in
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relation to Figures 6 and 7.

Referring to Figures 5 and 6, terminal 10 in
inserted into passageway 24 in the direction of
arrows "B". The terminals are inserted by an inser-
tion and deforming tool 40 which has a triangulated
end as seen best at 42 in Figure 6. The tool also
has a central recessed area 44 as seen best in
Figure 5. The terminal is engaged by triangulated
end 42 of the tool as seen in Figure 6, whereby the
terminal is inserted in the direction of arrows "B"
until ledges 34 on the terminal engage stop shoul-
ders 28 within the housing passageway as seen
best in Figure 5. This defines the fully inserted
position of the terminal.

Tool 40 then is forced further against latch
arms 20 in the direction of arrow "C" as illustrated
in Figure 7. The triangulated configuration at end
42 of the tool is effective to permanently deform
the latch arms by spreading the latch arms apart in
the direction of arrows "D". The latch arms are
deformed outwardly such that the distal ends of the
latch arms seat tightly against latch shoulders 30 of
housing 22 within passageway 24. When the tool is
moved to deform latch arms 20, recess 44 (Fig. 5)
within the end of the tool accommodates terminat-
ing arms 14a of the terminal. In addition, recesses
32 on opposite sides of passageway 24 accom-
modate the full width of tool 40 to ensure that there
is adequate area on the triangulated end portions
of the tool to engage and deform the thin metal
latch arms 20 of the terminal. When the tool is
removed, the latch arms remain permanently de-
formed in engagement with latch shoulders 30.

It will be understood that the invention may be
embodied in other specific forms without departing
from the spirit or central characteristics thereof.
The present examples and embodiments, there-
fore, are to be considered in all respects as illustra-
tive and not restrictive, and the invention is not to
be limited to the details given herein.

Claims

1. In an electrical connector which includes a
dielectric housing (22) having a terminal-re-
ceiving passageway (24) defining a terminal-
insertion axis (26), the housing including a
latch shoulder (30) in the passageway, a termi-
nal (10) insertable along said axis into the
passageway, and the terminal including latch
means (20) for latching behind the latch shoul-
der (30) to prevent removal of the terminal
from the passageway (24),

wherein the improvement in said latch
means comprises:

a latch arm (20) which is permanently de-
formable from a first, insertion position to per-
mit insertion of the terminal (10) into the pas-
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sageway (24) and a second, latching position
transversely of the axis (26) from the first posi-
tion into engagement with the latch shoulder
(30) to prevent removal of the terminal from
the passageway.

In an electrical connector as set forth in claim
1, wherein said terminal (10) is a stamped and
formed member of sheet metal material, said
latch arm (20) being a generally planar portion
of the terminal and being deformable in a
direction generally parallel fo the plane of the
arm.

In an electrical connector as set forth in claim
1, wherein said terminal (10) includes a mating
end (12), a terminating end (14) and an inter-
mediate body portion (16) therebetween, the
latch arm being on the body portion.

In an electrical connector as set forth in claim
4, wherein said body portion (16) is generally
box-shaped as defined by a plurality of side
walls (16a,16b), the latch arm being on one of
the side walls (16a).

In an electrical connector as set forth in claim
1, wherein the dielectric housing (22) has a
pair of said latch shoulders (30) generally on
opposite sides of the passageway (24), and
including a pair of said deformable latch arms
(20) spreadable into latching engagement with
the latch shoulders.

In an electrical connector as set forth in claim
1, wherein said terminal (10) is a stamped
member of sheet metal material, said latch arm
(20) being a generally planar cantilevered com-
ponent deformable in a direction generally par-
allel to the plane of the arm.

In an electrical connector as set forth in claim
1, including complementary interengaging stop
means (28,34) between the latch arm (20) and
the housing (22) within the passageway (24) fo
define a fully inserted position of the terminal.

An electrical connector, comprising:

a dielectric housing (22) including a termi-
nal-receiving passageway (24) defining a termi-
nal-insertion axis (26), the housing including
stop shoulder means (28) within the passage-
way and a pair of latch shoulders (30) on
opposite sides of the passageway; and

a terminal (10) insertable along said axis
into the passageway, the terminal being
stamped and formed of sheet metal material
and including a mating end (12), a terminating
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end (14) and an intermediate body portion
(16) between the ends, the body portion being
generally box-shaped as defined by a plurality
of side walls (16a,16b), at least one of the side
walls (16a) including a pair of latch arms (20)
which are permanently deformable from first,
insertion positions to permit insertion of the
terminal into the passageway and second
latching positions fransversely of the axis from
the first positions into engagement with the
latch shoulders (30) to prevent removal of the
terminal (10) from the passageway (24), the
terminal including ledge means (34) engagea-
ble with said stop shoulder means (28) to
define a fully inserted position of the terminal.

An electrical connector as set forth in claim 8
wherein said latch arms (20) are generally
planar portions of the terminal and are defor-
mable in directions generally parallel to the
respective planes of the arms.

A method of assembling an electrical connec-
tor, comprising the steps of:

providing a dielectric housing (22) with a
terminal-receiving passageway (24) and a latch
shoulder (30) within the passageway;

providing a terminal (10) insertable into the
passageway (24) and including a deformable
latch arm (20);

inserting the terminal (10) into the termi-
nal-receiving passageway (24); and

permanently deforming the latch arm (20)
into engagement with the latch shoulder (30) to
prevent removal of the terminal from the pas-
sageway.

The method of claim 10, including stamping
and forming said terminal (10) from sheet met-
al material with said latch arm (20) being a
generally planar portion of the terminal, and
said deforming step comprises deforming the
latch arm in a direction generally parallel to the
plane of the arm.

In an electrical connector which includes a
dielectric housing (22) having a terminal-re-
ceiving passageway (24), the housing including
latch surfaces means (30) in the passageway,
a terminal (10) insertable in to the passageway,
and the terminal including latch means (20) for
latching behind the latch surface means (30) to
prevent removal of the terminal from the pas-
sageway,

wherein the improvement in said latch
means comprises:

a latch arm (20) which is permanently de-
formable into engagement with the latch sur-
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13.

face means (30) to prevent removal of the
terminal (10) from the passageway (24).

In an electrical connector as set forth in claim
12, wherein said terminal (10) is a stamped
and formed member of sheet metal material,
said latch arm (20) being a generally planar
portion of the terminal and being deformable in
a direction generally parallel to the plane of the
arm.
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