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(57) A right-angled electrical connector is adapted
for mounting on a printed circuit board and includes a
dielectric housing having a plurality of rows of terminal-
receiving passages extending between a front mating
face and a rear terminating face of the housing. A plu-
rality of right-angled terminals are inserted into the pas-
sages. Each terminal includes an elongated body por-
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Electrical connector with improved terminal configuration

tion inserted into a respective passage from the termi-
nating face of the housing. A tail portion extends from a
bend at a rear end of the body portion generally at a
right-angle thereto. A slot extends into the bend and de-
fines an abutment surface in the body portion for en-
gagement by an appropriate insertion tool to insert the
terminal into its respective passage.
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Description

Field of the Invention

[0001] Thisinvention generally relates to the art of ter-
minals used in electrical connectors and electrical con-
nectors using those terminals, and particularly, to an
electrical terminal and an electrical connector having an
improved terminal structure.

Background of the Invention

[0002] A typical electrical connector includes some
form of housing mounting one or more terminals. The
housing may be fabricated of dielectric material such as
molded plastic or the like, and the terminals may be fab-
ricated of conductive material such as stamped and
formed sheet metal material. The housing includes a
plurality of terminal-receiving passages within which the
terminals are mounted. The terminals may be inserted
individually into their respective passages, or a plurality
of terminals may be "gang" inserted simultaneously into
a plurality of passages. The housing and terminals may
be adapted for mating with a complementary mating
connector or other connecting device and the terminals
may be terminated to various conductors such as elec-
trical wires, circuit traces on a printed circuit board or
the like.

[0003] Various problems continue to arise in fabricat-
ing electrical connectors of the character described
above. Some problems are particularly critical in high
density connectors, i.e., when the terminals are very
closely spaced. For instance, the terminals may be in-
serted into closely spaced rows of terminal-receiving
passages in the connector housing, and the passages
in the rows may be aligned in closely spaced columns.
In such high density connectors, the closely spaced ter-
minals cause problems in preventing heat dissipation
from the connector. The high density terminals also are
difficult to "gang" insert into the housing, and individual
insertion of terminals must be performed which is time
consuming and expensive. Still further, particularly
when the terminals are inserted into rows of terminal-
receiving passages in the housing, it is difficult to ascer-
tain when the terminals are fully inserted. One row of
terminals may block visual or mechanical access to an
underlying row. This is particularly true in right-angled
connectors having a mating face generally perpendicu-
lar to a printed circuit board, along with appropriate right-
angled terminals. Other problems include appropriately
locking the terminals in their respective passages in the
housing. The present invention is directed to solving
these various problems by providing terminals with
unique configurations and with features which perform
multiple functions.
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Summary of the Invention

[0004] An object, therefore, of the invention is to pro-
vide an electrical connector of the character described,
with new and improved terminal structures.

[0005] Inthe exemplary embodiment of the invention,
the terminals are employed in a right-angled electrical
connector for mounting on a printed circuit board. How-
ever, it should be understood that some features of the
invention are equally applicable for other types of elec-
trical connectors. The right-angled connector herein in-
cludes a dielectric housing having a bottom board-
mounting surface, a front mating face, a rear terminating
face and a plurality of rows of terminal-receiving pas-
sages extending between the faces. At least some of
the passages in the rows are aligned in columns gener-
ally perpendicular to the rows and the printed circuit
board.

[0006] A plurality of right-angled terminals are insert-
ed into the terminal-receiving passages. Each terminal
includes an elongated body portion inserted into a re-
spective passage from the terminating face of the hous-
ing. A tail portion extends from a bend at a rear end of
the body portion generally at a right angle thereto for
connection to an appropriate circuit trace on the printed
circuit board. A slot extends into the bend and defines
an abutment surface in the body portion for engagement
by an appropriate insertion tool to insert the terminal into
its respective terminal-receiving passage.

[0007] As disclosed herein, the abutment surface in
the body portion of the terminal is defined by one end of
the slot. The slot, in turn, extends into the tail portion of
the terminal and defines an alignment surface at an op-
posite end of the slot. The alignment surfaces at the op-
posite ends of the slots in the terminals in any given col-
umn thereof are in alignment in a direction generally par-
allel to the insertion direction of the terminals into the
terminal-receiving passages. The slots perform a dual
function of allowing for heat-dissipating air to pass
through the terminals between the rows thereof.
[0008] Still further, the slots extend into the tail por-
tions of the terminals in any given column thereof a suf-
ficient distance such that a single insertion tool can be
used to insert more than one terminal in each column.
Therefore, at least a portion of the insertion tool can ex-
tend through the slot in one terminal and into engage-
ment with the abutment surface of at least one other ter-
minal in the column of terminals.

[0009] Another feature of the invention includes pro-
viding at least one locking barb on the body portion of
the terminal near the bend thereof (or near the tool-en-
gaging surface) for lockingly interfacing with the housing
within the respective passage in the housing. This loca-
tion of the locking barb prevents the terminal from buck-
ling during insertion. In addition, locating the locking
barb at the bend of the terminal, which places the locking
barb approximately directly above the narrowed tail por-
tion of the terminal, prevents uplifting of the tail portion
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of the terminal upon mounting of the connector onto a
printed circuit board or other mounting substrate.
[0010] Other objects, features and advantages of the
invention will be apparent from the following detailed de-
scription taken in connection with the accompanying
drawings.

Brief Description of the Drawings

[0011] 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 ob-
jects and the advantages thereof, may be best under-
stood by reference to the following description taken in
conjunction with the accompanying drawings, in which
like reference numerals identify like elements in the fig-
ures and in which:

FIGURE 1 is a front perspective view of the mating
face of an electrical connector embodying the con-
cepts of the invention;

FIGURE 2 is a rear perspective view of the termi-
nating face of the connector;

FIGURE 3 is a view similar to that of Figure 2, cut-
away to show a vertical column of terminal-receiv-
ing passages, with one passage in each of the four
rows thereof;

FIGURE 4 is a perspective view of four terminals in
a column of terminals, with one terminal for each of
the four rows thereof;

FIGURE 5 is a perspective view of an individual ter-
minal in the top or outer row thereof; and

FIGURE 6 is a view similar to that of Figure 4, with
an insertion tool shown in position for simultaneous-
ly inserting three terminals in three different rows
thereof.

Detailed Description of the Preferred Embodiment

[0012] Referring to the drawings in greater detail, and
first to Figures 1-3, the invention is embodied in an elec-
trical connector, generally designated 10, which in-
cludes a dielectric housing, generally designated 12.
The connector is a right-angled connector for mounting
on a printed circuit board. The housing is a one-piece
structure unitarily molded of plastic material or the like.
Housing 12 includes a bottom board-mounting face 14,
a front mating face 16 and a rear terminating face 18. A
pair of blind-mating posts 20 project forwardly for facil-
itating mating connector 10 with a complementary mat-
ing connector (not shown) in the direction of arrow "A"
(Fig. 1).

[0013] Housing 12 of connector 10 includes a pair of
side wing portions 22 having a slot 24 for mounting a
pair of board-lock members 26. The board-lock mem-
bers are fabricated of metal material and are press-fit
into slots 24 for mounting the connector on the printed
circuit board.
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[0014] Connector 10 includes a pair of power termi-
nals, generally designated 28 (Fig. 2) mounted in a pair
of terminal-receiving passages 30 in housing 12. Each
power terminal includes a contact portion 32 (Fig. 1) for
engaging the contact portion of an appropriate power
terminal of the complementary mating connector. The
power terminals have tail portions 34 (Fig. 2) for inser-
tion into appropriate holes in the printed circuit board
and for electrical connection to appropriate power circuit
traces on the board and/or in the holes.

[0015] As best in seen in Figures 1 and 3, dielectric
housing 12 includes a plurality of terminal-receiving pas-
sages 36 for receiving a plurality of right-angled signal
terminals, generally designated 38 (Figs. 2 and 3). Ter-
minal-receiving passages 36 are arranged in four rows
within the housing. Referring to Figure 1, the four rows
include a bottom or first row 40a, a second row 40b, a
third row 40c and a top or fourth row 40d. The passages
are horizontally spaced so that they are vertically
aligned in the rows to define columns of passages, gen-
erally designated 42. Figure 3 shows one column 42 of
four passages, with a passage from each row 40a-40d
in the column.

[0016] Referring to Figure 4 in conjunction with Fig-
ures 2 and 3, four terminals, generally designated 44a-
44d, are shown for insertion into one column 42 of ter-
minal-receiving passages 36 in housing 12, as best
seenin Figure 3. The terminals are stamped and formed
of conductive sheet metal material. Terminal 44a can be
considered the bottom or inside terminal and is inserted
into one of the passages in the bottom or first row 40a
of passages. Terminal 44b is inserted into one of the
passages in second row 40b. Terminal 44c is inserted
into one of the passages in third 40c. Terminal 44d can
be considered the top or outside terminal in column 42
and is inserted into a passage in the top or fourth row
40d.

[0017] All of right-angled terminals 44a-44d (Fig. 4)
are identical in configuration except for the size (length,
etc.) of certain of their components. Therefore, refer-
ence is made to Figure 5 wherein one of the top or out-
side terminals 44d for the passages 36 in the top or
fourth row 40d of passages is shown. Like numerals will
be applied to the components of terminals 44a-44c cor-
responding to the specific components described below
in relation to terminal 44d in Figure 5.

[0018] Specifically, each right-angled terminal in-
cludes an elongated body portion 46 for insertion into a
respective one of the terminal-receiving passages 36 in
housing 12 in the direction of arrow "B" (Fig. 5). The
body portion terminates in a forward bifurcated contact
end 48 for engaging an appropriate contact of the com-
plementary mating connector. A pair of guide bosses 50
are formed on the outside of the body portion immedi-
ately behind contact end 48 for guiding the body portion
into its terminal-receiving passage. A tail portion 52 ex-
tends from a bend 54 at a rear end of body portion 46
and terminates in a narrowed tail 52a for insertion into
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an appropriate hole in the printed circuit board and for
electrical connection to a circuit trace on the board and/
or in the hole. With the terminal being a signal terminal,
the circuit trace on the board will be a signal circuit. A
slot 56 is formed in the terminal and extends from bend
54 into tail portion 52. The slot has one end 56a which
defines an abutment surface in body portion 46 and an
opposite end 56b which defines an alignment surface in
tail portion 52. Finally, an enlarged area 46a of body por-
tion 46 has a plurality of locking barbs 58 projecting out-
wardly therefrom for locking the terminal in its respective
terminal-receiving passage 36 in connector housing 12.
The locking barbs skive into the plastic material of the
housing within the passage.

[0019] Referring back to Figure 4 in conjunction with
the above description of terminal 44d in Figure 5, it can
be seen that contact ends 48, guide bosses 50 and lock-
ing barbs 58 are substantially the same size and con-
figuration for all terminals 44a-44b. The ends of tails 52a
also are in a common plane for insertion into the respec-
tive holes in the planar printed circuit board. However,
as best understood from the cut-away view of Figure 3,
it can be seen that the four rows of terminals are insert-
able into four rows of holes in the printed circuit board.
Therefore, the elongated body portions 46 of terminals
44a-44d are of differing lengths and progressively in-
crease from the bottom or inside terminal 44a toward
the top or outside terminal 44d in each column 42 of ter-
minals. This locates tails 52a in four different rows. In
addition, with terminal-receiving passages 36 (Fig. 3) in-
creasing in distance away from the printed circuit board
in an upward direction in each column 42, tail portions
52 of the terminals likewise increase in length from bot-
tom terminal 44a to top terminal 44b. Finally, Figure 4
also clearly shows that with terminals 44a-44d arranged
in vertical columns 42, slots 56 are in general registry to
allow for the flow of air in and out of the entire cluster of
terminals to promote the dissipation of heat from inside
the electrical connector to the outside thereof and, es-
pecially, from the underside of the connector near the
printed circuit board to the outside thereof.

[0020] Figure 6 shows an assembly or insertion tool
60 for simultaneously inserting three terminals 44b-44d
into their respective terminal-receiving passages 36, af-
ter terminal 44a in the respective column of terminals
has been inserted. It can be seen that abutment surfac-
es 56a at the upper ends of slots 56 in terminals 44b-
44d are in vertical alignment. With slots 56 being in reg-
istry, insertion tool 60 can extend through all three slots
in all three terminals 44b-44d. Therefore, the insertion
tool can have an insertion shoulder portion 62 for en-
gaging abutment surface 56a of terminal 44b, an inser-
tion shoulder portion 64 for engaging abutment surface
56a of terminal 44c and an insertion shoulder portion 66
for engaging abutment surface 56a of terminal 44d. The
single insertion tool, thereby, can insert all three termi-
nals simultaneously into their respective passages in
the connector housing. By making slots 56 in terminals
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44b-44d of increasing lengths, alignment surfaces 56b
at the opposite ends of slots 56 can be made in align-
ment for engaging a single aligning edge 68 at the bot-
tom of insertion tool 60. Insertion tool 60 also allows for
preloading of terminals 44b-d onto the insertion tool pri-
or toinsertion of those terminals into their respective ter-
minal-receiving passages 36 while at the same time al-
lowing the insertion depth of terminals 44b and 44c into
their respective terminal-receiving passages 36 to be
accurately controlled relative to the insertion depth of
terminal 44d into terminal-receiving passage 36.
[0021] Finally, still referring to Figure 6, with insertion
tool 60 being movable in the direction of arrow "C", lock-
ing barbs 58 which skive into the plastic material of the
connector housing within the terminal-receiving passag-
es, are located near the bend 54 immediately in front of
insertion shoulder portions 62-66 of the insertion tool.
Therefore, body portions 46 of the terminals can more
freely move into the passages without buckling under
the insertion forces. In addition, the locking barb 58 may
be located at the bend 54 of the terminals 44a-d to pre-
vent uplifting of the narrowed tail portions 52a of the ter-
minals upon mounting of the connector 10 onto a mount-
ing substrate (not shown), such as a printed circuit
board.

[0022] 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, therefore, are to be con-
sidered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given
herein.

Claims

1. Aright-angled electrical connector for mounting on
a printed circuit board, comprising:

a dielectric housing having a bottom board-
mounting surface, a front mating face, a rear
terminating face and a plurality of rows of ter-
minal-receiving passages extending between
said faces, at least some of the passages in
said rows being aligned in columns generally
perpendicular to the rows and the printed circuit
board; and

a plurality of right-angled terminals inserted into
said terminal-receiving passages, each termi-
nal including an elongated body portion insert-
ed into a respective passage from the terminat-
ing face of the housing, a tail portion extending
from a bend at a rear end of the body portion
generally at a right-angle thereto for connection
to an appropriate circuit trace on the printed cir-
cuit board, and a slot extending into the bend
and defining an abutment surface in the body
portion.
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The electrical connector of claim 1 wherein said
abutment surface in the body portion is defined by
one end of the slot.

The electrical connector of claim 2 wherein said slot
extends into the tail portion of the terminal and de-
fines an alignment surface at an opposite end of the
slot.

The electrical connector of claim 3 wherein said
alignment surfaces at the opposite ends of the slots
in atleast some of the terminals in any given column
thereof are in alignment in a direction generally par-
allel to the insertion direction of the terminals into
the terminal-receiving passages.

The electrical connector of claim 1 wherein said
abutment surface in said body portion is defined for
engagement by an appropriate insertion tool to in-
sert the terminal into its respective terminal-receiv-
ing passage in the housing.

The electrical connector of claim 5 wherein said
slots extend into the tail portions of the terminals in
any given column thereof a sufficient distance such
that a single insertion tool can be used to insert
more than one terminal in each column, whereby at
least a portion of the insertion tool can extend
through the slot in one terminal and into engage-
ment with the abutment surface of at least one other
terminal in the column.

The electrical connector of claim 1 wherein said
body portion includes at least one locking barb near
the bend in the terminal for lockingly interfacing with
the housing within the respective passage of the
housing.

An electrical connector, comprising:

a dielectric housing having a mating face, a ter-
minating face and plurality of terminal-receiving
passages extending between the faces, at least
some of the passages being in rows; and

a plurality of terminals inserted into said termi-
nal-receiving passages, each terminal includ-
ing a body portion inserted into a respective
passage from the terminating face of the hous-
ing, a terminating portion projecting from the
terminating face, and a slot in the terminating
portion for allowing heat-dissipating air to pass
through the terminals between the rows there-
of, the slot defining an abutment surface
aligned with the body portion.

9. The electrical connector of claim 8 wherein said

abutment surface in said body portion is defined for
engagement by an appropriate insertion tool to in-
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10.

1.

12.

13.

14.

15.

sert the terminal into its respective terminal-receiv-
ing passage in the housing.

The electrical connector of claim 9 wherein at least
some of the terminal-receiving passages in said
rows are aligned in columns, and the slots are of
sufficient lengths such that a single insertion tool
can be used to insert more than one terminal in each
column whereby at least a portion of the insertion
tool can extend through the slot in one terminal and
into engagement with the abutment surface of at
least one other terminal in the column.

The electrical connector of claim 8 wherein said
body portion includes at least one locking barb near
said abutment surface for lockingly interfacing with
the housing within the respective passage in the
housing.

A right-angled electrical connector for mounting on
a printed circuit board, comprising:

a dielectric housing having a bottom board-
mounting surface, a front mating face, a rear
terminating face and a plurality of rows of ter-
minal-receiving passages extending between
said faces; and

a plurality of right-angled terminals inserted into
said terminal-receiving passages, each termi-
nal including an elongated body portion insert-
ed into a respective passage from the terminat-
ing face of the housing, a terminating portion
extending from a bend at a rear end of the body
portion generally at a right-angle thereto, and
at least one locking barb near and immediately
forward of the bend for lockingly interfacing with
the housing within the respective passage of
the housing.

The electrical connector of claim 12, including an
abutment surface generally at said bend immedi-
ately rearwardly of the locking barb for engagement
by an appropriate insertion tool to insert the terminal
into its respective terminal-receiving passage in the
housing.

A right-angled electrical terminal comprising:

an elongated body portion;

a tail portion extending from a bend at a rear
end of the body portion generally at a right-an-
gle thereto; and

a slot extending into the bend and defining an
abutment surface in the body portion.

The right-angled electrical terminal of claim 14
wherein said abutment surface in the body portion
is defined by one end of the slot.
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The right-angled electrical terminal of claim 15
wherein said slot extends into the tail portion of the
terminal and defines an alignment surface at an op-
posite end of the slot.

The right-angled electrical terminal of claim 14
wherein said body portion includes at least one
locking barb near the bend in the terminal.

A right-angled electrical terminal comprising:

an elongated body portion;

a tail portion extending from a bend at a rear
end of the body portion generally at a right-an-
gle thereto; and

a slot extending into the bend.

The right-angled electrical terminal of claim 18
wherein said slot extends into the tail portion of the
terminal.

The right-angled electrical terminal of claim 19
wherein said body portion includes at least one
locking barb near the bend in the terminal.
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