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Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly which includes a unique terminal

construction for facilitating insertion of the terminal

into a connector housing.

Background of the Invention

Various electrical connector assemblies include
terminals which have base sections for securing the
terminals in a dielectric housing of the connector
assembly. Other portions of the terminals, such as contact
means, solder tails, spring contact arms, etc. project from
the rigidly secured base sections of the terminals. Such
a terminal may be fabricated as a stamped and formed sheet
metal component, wii:h the base section of the terminal
being forced into a cavity in the dielectric housing. The
base section may include barbs along opposite edges thereof
for skiving into the material of the housing to rigidly
secure the terminal in its cavity.

For instance, these types of terminals are used
in recharging and data retrieval apparatus, such as a
portable telephone. A hand held phone set is positionable
into and removed ftom a cradle formed by a base unit. The
hand held phone set’ has exposed contact means, and the base
unit often has a plurélity of spring contact arms exposed
thereon for engaging the contact means of the hand held
phone set, such as for recharging the batteries thereof.
The terminals of the base unit include base sections
insertable into cavities in a dielectric housing to secure
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 the terminals thereon, with the spring contact arms

projecting from the base sections for engaging the contact
means of the hand held phone set. The terminals also may
include solder tails for engaging circuit traces on a
circuit board within the base unit. '

One of the problems with such electrical
connector apparatus involves mounting or inserting the
terminals into their respective cavities. Insertion tools
often are used for inserting the terminals into their
cavities, and the insertion forces must be transmitted to
the base sections of the terminals which are rigidly
secured to the housing. With the spring contact arm and
the tail section of a given terminal projecting from the
base section thereof, heretofore there has been no area
left for an insertion tool to directly engage the base
section. Obviously, the spring contact arm is too flexible
for receiving insertion forces. When insertion forces are
applied by a tool to the tail section of the terminal, too
small a surface area often is provided, and either the tail
section or other portions of the terminal tend to twist or
deform when being inserted.

This invention is directed to solving the
problems outlined above and providing a terminal
construction of the character described, wherein an
insertion tool can directly engage the base section of the
terminal to force the base section into its respective
mounting cavity in the connector housing.

An object, therefore, of the invention is to
provide an electrical connector assembly with a new and
improved terminal construction for facilitating insertion
of the terminal into a cavity in the connector housing.
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In the exemplary embodiment of the invention, the
electrical connector assembly is designed for connecting a
mating connector to a printed circuit board. The assembly
includes a dielectric housing having a plurality of
terminal-receiving cavities and a plurality of terminals
insertable into the cavities. Each terminal includes a
base section insertable into a respective cavity in an
insertion direction and having mounting means for securing
the terminal in the cavity. The terminal includes contact
means for contacting the printed circuit board and spring
arm means for electrically engaging a conductor of the
mating connector. The contact means and the spring arm
means extend from the base section.

The invention contemplates an improvement wherein
the contact means and the spring arm means are offset on
opposite sides of a line passing through a mid-point of the
base section in the insertion direction. This allows
access to the base section, between the contact means and
the spring arm means, for an insertion tool to force the
terminal into its respective terminal-receiving cavity.

As disclosed herein, the contact means of the
terminal is provided by a solder tail section projecting
from the base section, and the spring arm means is provided
by a spring contact beam projecting from the base section.
The spring contact beam projects from the base section in
the same direction as the solder tail section, and the beanm
is bent back in an opposite direction over the base
section. ) _

Another feature of the invention is the provision
of a distal end of the spring contact beam being adapted
for engaging a shoulder of the connector housing to preload
the spring contact beam. In the preferred embodiment of
the invention, each terminal is provided as a stamped and -
formed sheet metal component. |
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ia iption of the wings
The features of this invention which are believed
to be novel are set forth with partiéularity in the append-
ed claims. The invention, together with its objects and

‘the qdvantages thereof, may be best understood by reference

to the following description taken in conjunction with the
accbmpanying drawings, in which 1like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of an electrical
connector assembly embodying the concepts of the invention;

FIGURE 2 is a front elevational view of the
connector assembly, with one of the terminals removed from
the housing to facilitate the illustration;

FIGURE 3 is a front elevational view of one of
the terminals of the connector assembly; '

FIGURE 4 is a side elevational view of the
terminal; _

FIGURE 5 is a front elevational view of the
dielectric housing of the connector assembly;

FIGURE 6 is a section taken generally along line
6-6 of Figure 2, but with the terminal in elevation; and

FIGURE 7 is a side elevational view of the
connector assembly mounted to a printéd circuit board.
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Referring to the drawings in greater detail, and
first to Figqures 1 and 2, the invention is embodied in an
electrical connector assembly, generally designated 10, for
connecting a mating connector (not shown) to a printed
circuit board 12 (Fig. 7). Connector assembly 10 includes
a dielectric housing, generally designated 14, for mounting
a plurality of terminals, generally designated 16. As will
be described in greater detail hereinafter, terminals 16
are mounted on housing 14 by insertion of the terminals
into respective terminal-receiving cavities in the housing.

Turning next to Figures 3 and 4, each terminal 16
includes a base section 18, contact means in the form of a
tail section 20 and spring arm means in the form of a
spring contact beam 22. Each terminal 16 preferably is
stamped and formed from sheet metal material. Therefore,
base section 18 is generally planar and includes one or
more barbs 24 formed on opposite edges thereof. Dielectric
housing 14 may be unitarily molded of plastic material or
the like, and barbs 24 will skive into the plastic material
bounding the terminal-receiving cavities. Therefore, base
section 18, with or without barbs 24, comprise mounting
means for securing the terminal in its respective cavity in
housing 14.

Tail section 20 of each terminal 16 is adapted
for insertion into an appropriate hole in printed circuit
board 12 (Fig. 7). The tail section may be soldered to
circuit traces on the board or in the hole. The tail
section may be p]:ated with an appropriate solder-enhancing
material, a conduction enhancing material or the like. It
can be seen that tail section 20 projects from an edge 26
of base section 18.

Spring contact beam 22 also projects from edge 26
of base section 18 and is bent back, as at 22a, over the
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base section to define an outwardly pProjecting elbow 22b
which actually forms a contact Ssection of the spring
contact beam. The elbow is the area of the spring contact
beam which will engage a contact on the mating connector.
Lastly, a distal end 22c of spring contact beam 22 is bent
into a hooked configuration for latching under a shoulder
of housing 14 for preloading the contact beam, as will be
described hereinafter.

. Turning next to Figure 5, housing 14 includes a
plurality of terminal-receiving cavities, indicated
generally at 30, for receiving respective ones of terminals
16. It can be seen in Figure 5 that each cavity is, in
part, defined by a pair of opposing or inwardly directed
ledges 32 behind which opposite barbed edges of base
sections 18 of terminals 16 are inserted in the direction
of arrows "A" (FPig. 5). Figure 2 shows three terminals 16
inserted into their respective cavities in the direction of
arrows "A", with one terminal about to be inserted. Wwhen
fully inserted, base section 18 of the terminals are
securely captured within their cavities.

_ As seen in Figure 2 and partlcularly in Figure 3,
tail section 20 and spring contact beam 22 are offset on
opposite sides of a 1line 36 which passes through a
transverse nid-point of base section 18 between the tail
section and the spring contact beam. In other words, the
tail section and the spring contact beam are spaced apart
transverse to the insertion direction of the terminal as
described above by " arrows “A® in Figures 2 and 5.
Referring particularly to Figure 3, this transverse spacing
of tail section 20 and spring contact beam 22 leaves a
portion of edge” 26 of base section 18 exposed for
engagement by an insertion tool in the direction of arrow
"B* (Figs. 2 and 3). Therefore, the insertion tool can
directly engage the base section and force the base section
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into its respective terminal-receiving cavity 30 behind
ledges 32. The much smaller and delicate contacting
portions of the terminal, namely tail section 20 and spring
contact beam 22 are not exposed to any of the insertion
forces as often times occurred with the prior art.

Figure 6 shows a feature of the invention wherein
hooked distal end 22c of spring contact beam 22 of each
terminal 16 is moved behind a shoulder 38 of dielectric
housing 14, after the terminal is inserted into its
Lo respective cavity. In essence, the spring contact beanm is

biased from its unstressed condition shown in Figqure 4 to

its prelocaded condition shown in Figure 6.

Lastly, réferring to Figure 7, electrical

connector assembly 10 is shown mounted to printed circuit
LS board 12, with tail secti_.ons 20 of terminals 16 projecting
through the board. Dielectric housing 14 also includes a
pair of mounting pégs 40 which are insertable into
appropriate mounting holes in the board. It can be seen
how spring contact beams 22 of the terminals project
outwardly from dielectric housing 14 of the connector
assembly, with contact sections 22b exposed for engaging
the contact means of a mating connector which is mated in
the direction of arrow "cC". For instance, connector
assembly 10 may be a battery connector of a base unit, with
25 contact sections 22b of spring contact beams 22 engageable

by contact means of a portable hand set.

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
30 examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given

herein.

i

~

\

\
This

i



S | S - 93-185 EP

15

a

CLAIMS ////

1. In an electrical connector (10) which
includes a dielectric housing (14) having a piuraiity of
terminal-receiving cavities (30) extending into said
housing from a surface of the housing and a plurality of
terminals (16) insertable into the cavities, each terminal

~including a base section (18) insertable into a respective

cavity in a base insertion direction (A) defined as a
direction from said housing surface into said housing for
securing the terminal in the cavity, a contact means (20)
extending from the base section and a spring arm means (22)
extending from the base section, wherein the improvement
comprises said contact means (20) and said spring arm (22)
means both projecting from the base section in a direction
opposite said base insertion direction and being spaced
apart transverse to said base insertion direction whereby
an insertion tool can be inserted therebetween into
engagement with the base section (18) to readily force the
terminal (16) into its terminal-receiving cavity (30).

2. In an electrical connector assembly as set
forth in claim 1, wherein said spring arm means comprise a
spring contact beam (22) projection from the base section
(18). '

3. In an electrical connector assembly as set
forth in clainm f, wherein said spring arm means (22) being

bent (22a) back in the base insertion direction over the
base section.
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4. In an electrical connector assembly as set
forth in claim 3, wherein said spring .arm means (22)
includes a distal end (22c) adapted for engaging a shoulder
(38) of the housing (14) to preload the spring arm means.

5. In an electrical connector assembly as set
forth in claim 4, wherein each terminal (16) comprises a
stamped and formed sheet metal coﬁponent.

6. - In an electrical connector assembly as set
forth in claim 1, wherein said contact means comprise a
solder tail section (20) projecting from the base section.
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