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SPECIFICATION 

ELECTRICAL CONNECTOR WITH 
IMPROVED TERMINAL CONFIGURATION 

Field of the Invention 

Patent 
99-331 SG 

This invention generally relates to the art of terminals. used in electrical 

connectors and electrical connectors using those terminals, and particularly, to an 

electrical terminal and an electrical connector having an improved terminal structure. 

Background of the Invention 

A typical electrical connector includes some form of housing mounting one or 

10 more terminals. The housing may be fabricated of dielectric material such as molded 

plastic or the like, and the terminals may be fabricated 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 

15 may be 11gang11 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 

electrical wires, circuit traces on a printed circuit board or the like. 

Various problems continue to arise in fabricating electrical connectors of the 

20 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 inserted 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 terminals cause 

25 problems_in_ preventing heat dissipation from the connector. The high density 

terminals alsc;> are difficult to n gang" insert into the housing, and individual insertion 

of terminals must be performed which is time consuming and expensive. Still further, 
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particularly when the tenninals are inserted into rows of tenninal-receiving passages 

in the housing, it is difficult to ascertain 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 

5 perpendicular 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. 

10 Summary of the Invention 

An object, therefore, of the invention is to provide an electrical connector of 

the character described, with new and improved terminal structures. 

In the exemplary embodiment of the invention, the terminals are employed in 

a right-angled electrical connector for mounting on a printed circuit board. However, 

15 it should be understood that some features of the invention are equally applicable for 

other types of electrical connectors. The right-angled connector herein includes 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 passages extending 

between the faces. At least some of the passages in the rows are aligned in columns 

20 generally perpendicular to the rows and the printed circuit board. 

A plurality of right-angled terminals are inserted into the terminal-receiving 

passages. Each terminal includes an elongated body portion inserted into a respective 

passage from the terminating 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 for connection to an 

25 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. 
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As disclosed herein, the abutment surface in the body portion of the tenninal is 

defined by one end of the slot. The slot, in tum, extends into the tail portion of the 

tenninal and defines an alignment surface at an opposite end of the slot. The 

alignment surfaces at the opposite ends of the slots in the tenninals in any given 

5 column thereof are in alignment in a direction generally parallel to the insertion 

direction of the tenninals into the tenninal-receiving passages. The slots perfonn a 

dual function of allowing for heat-dissipating air to pass through the terminals 

between the rows thereof. 

Still further, the slots extend into the tail portions of the terminals in any given 

10 column thereof a sufficient distance such that a single insertion tool can be used to 

insert more than one tenninal in each column. Therefore, at least a portion of the 

insertion tool can extend through the slot in one tenninal and into engagement with 

the abutment surface of at least one other tenninal in the column of terminals. 

Another feature of the invention includes providing at least one locking barb 

15 on the body portion of the terminal near the bend thereof (or near the tool-engaging 

surface) for lockingly interfacing wi~ the housing within the respective passage in the 

housing. This location of the locking barb prevents the terminal from buckling 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 portion of the 

20 terminal, prevents uplifting of the tail portion of the terminal upon mounting of the 

connector onto a printed circuit board or other mounting substrate. 

Other objects, features and advantages of the invention will be apparent from 

the following detailed description taken in connection with the accompanying 

drawings. 
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The features of this invention which are believed 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 description 

5 taken in conjunction with the accompanying drawings, in which like reference 

numerals identify like elements in the figures and in which: 

10 

15 

FIGURE 1 is a front perspective view of the mating face of an electrical 

connector embodying the concepts of the invention; 

FIGURE 2 is a rear perspective view of the terminating face of the connector; 

FIGURE 3 is a view similar to that of Figure 2, cut-away to show a vertical 

column of terminal-receiving 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 terminal 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 simultaneously inserting three terminals in three different rows thereof. 
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Referring to the drawings in greater detail, and first to Figures 1-3, the 

invention is embodied in an electrical connector, generally designated 10, which 

includes a dielectric housing, generally designated 12. The connector is a right-angled 

5 connector for mounting on a printed circuit board. The housing i~ 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 facilitating mating connector 10 

with a complementary mating connector (not shown) in the direction of arrow "A" 

10 (Fig. 1). 

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 members are 

fabricated of metal material and are press-fit into slots 24 for mounting the connector 

on the printed circuit board. 

15 Connector 10 includes a pair of power tenninals, generally designated 28 (Fig. 

2) mounted in a pair of terminal-receiving passages 30 in housing 12. Each power 

tenninal 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 insertion into appropriate holes in the 

20 printed circuit board and for electrical connection to appropriate power circuit traces 

on the board and/or in the holes. 

As best in seen in Figures 1 and 3, dielectric housing 12 includes a plurality of 

terminal-receiving passages 36 for receiving a plurality of right-angled signal 

terminals, generally designated 38 (Figs. 2 and 3). Terminal-receiving passages 36 

25 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, generally designated 42. Figure 3 

shows one column 42 of four passages, with a passage from each row 40a-40d in the 

30 column. 
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Referring to Figure 4 in conjunction with Figures 2 and 3, four terminals, 

generally designated 44a-44d, are shown for insertion into one column 42 ofterminal­

receiving passages 36 in housing 12, as best seen in Figure 3. The terminals are 

stamped and formed of conductive sheet metal material. Tenninal 44a can be 

5 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. 

10 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, reference 

is made to Figure 5 wherein one of the top or outside 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 corresponding to the specific components 

15 described below in relation to terminal 44d in Figure 5. 

Specifically, each right-angled terminal includes an elongated body portion 46 

for insertion into a respective one of the tenninal-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 complementary 

20 mating connector. A pair of guide bosses 50 are formed on the outside of the body 

portion immediately behind contact end 48 for guiding the body portion into its 

terminal-receiving passage. A tail portion 52 extends from a bend 54 at a rear end of 

body portion 46 and terminates in a narrowed tail 52a for insertion into an appropriate 

hole in the printed circuit board and for electrical connection to a circuit trace on the 

25 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 portion 46 

30 has a plurality of locking barbs 58 projecting outwardly therefrom for locking the 
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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. 

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 

5 locking barbs 58 are substantially the same size and configuration for all terminals 

44a-44b. The ends of tails 52a also are in a common plane for insertion into the 

respective 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 

insertable into four rows of holes in the printed circuit board. Therefore, the 

10 elongated body portions 46 of terminals 44a-44d are of differing lengths and 

progressively increase from the bottom or inside terminal 44a toward the top or 

outside terminal 44d in each column 42 of terminals. This locates tails 52a in four 

different rows. In addition, with terminal-receiving passages 36 (Fig. 3) increasing in 

distance away from the printed circuit board in an upward direction in each column 

15 42, tail portions 52 of the terminals likewise increase in length from bottom 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, especially, from 

20 the underside of the connector near the printed circuit board to the outside thereof. 

Figure 6 shows an assembly or insertion tool 60 for simultaneously inserting 

three terminals 44b-44d into their respective terminal-receiving passages 36, after 

terminal 44a in the respective column of terminals has been inserted. It can be seen 

that abutment surfaces 56a at the upper ends of slots 56 in terminals 44b-44d are in 

25 vertical alignment. With slots 56 being in registry, 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 engaging abutment surface 56a of terminal 

44b, an insertion shoulder portion 64 for engaging abutment surface 56a of terminal 

44c and an insertion shoulder portion 66 for engaging abutment surface 56a of 

30 terminal 44d. The single insertion tool, thereby, can insert all three terminals 
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simultaneously into their respective passages in the connector housing. By making 

slots 56 in tenninals 44b-44d ofincreasing lengths, alignment surfaces 56b at the 

opposite ends of slots 56 can be made in alignment for engaging a single aligning 

edge 68 at the bottom of insertion tool 60. Insertion tool 60 also allows for preloading 

5 of terminals 44b-d onto the insertion tool prior to insertion of those terminals into 

their respective terminal-receiving passages 36 while at the same time allowing 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 tenninal-receiving passage 36. 

10 Finally, still referring to Figure 6, with insertion tool 60 being movable in the 

direction of arrow "C", locking barbs 58 which skive into the plastic material of the 

connector housing within the terminal-receiving passages, 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 tenninals can more freely move into the passages 

15 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 prevent uplifting of the narrowed tail 

portions 52a of the terminals upon mounting of the connector 10 onto a mounting 

substrate (not shown), such as a printed circuit board. 

It will be understood that the invention may be embodied in other specific 

20 forms without departing from the spirit or central characteristics thereof. The present 

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. 
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1. 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 

5 face, a rear terminating face and a plurality of rows of terminal-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 terminal including an elongated body portion inserted into a respective 

10 passage from the terminating 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 circuit board, and a slot extending into the 

bend and defining an abutment surface in the body portion. 

2. The electrical connector of claim 1 wherein said abutment surface in 

15 the body portion is defined by one end of the slot. 

3. The electrical connector of claim 2 wherein said slot extends into the 

tail portion of the terminal and defines an alignment surface at an opposite end of the 

slot. 

4. The electrical connector of claim 3 wherein said alignment surfaces at 

20 the opposite ends of the slots in at least some of the terminals in any given column 

thereof are in alignment in a direction generally parallel to the insertion direction of 

the terminals into the terminal-receiving passages. 

5. The electrical connector of claim 1 wherein said abutment surface in 

said body portion is defined for engagement by an appropriate insertion tool to insert 

25 the terminal into its respective terminal-receiving passage in the housing. 
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6. 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 

5 one terminal and into engagement with the abutment surface of at least one other 

terminal in the column. 

10 

7. 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. 

8. An electrical connector, comprising: 

a dielectric housing having a mating face, a terminating face and plurality of 

tenninal-receiving passages extending between the faces, at least some of the passages 

being in rows; and 

a plurality of terminals inserted into said terminal-receiving passages, each 

15 terminal including a body portion inserted into a respective passage from the 

20 

terminating face of the housing, 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 thereof, 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 insert 

the terminal into its respective terminal-receiving passage in the housing. 

iliii1if 
10 



c- . . ... ::r=v 

I llltll1 tlllll lllll llltl l\ "" * C L M S * 

=--- -

Patent 
99-331 SG 

10. The eiectrical 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 

5 through the slot in one terminal and into engagement with the abutment surface of at 

least one other terminal in the column. 

10 

15 

11. 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. 

12. 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 terminal-receiving passages 

extending between said faces; and 

a plurality of right-angled terminals inserted into said terminal-receiving 

passages, each terminal including an elongated body portion inserted into a respective 

passage from the tenninating 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 

20 interfacing with the housing within the respective passage of the housing. 

13. The electrical connector of claim 12, including an abutment surface 

generally at said bend immediately 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. 
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14. A right-angled electrical terminal comprising: 

an elongated body portion; 
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a tail portion extending from a bend at a rear end of the body portion generally 

at a right-angle thereto; and 

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

. portion. 

15. The right-angled electrical terminal of claim 14 wherein said abutment 

surface in the body portion is defined by one end of the slot. 

16. The right-angled electrical tenninal of claim 15 wherein said slot 

10 extends into the tail portion of the terminal and defines an alignment surface at an 

opposite end of the slot. 

15 

17. The right-angled electrical terminal of claim 14 wherein said body 

portion includes at least one locking barb near the bend in the terminal. 

18. 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-angle thereto; and 

a slot extending into the bend. 

19. The right-angled electrical terminal of claim 18 wherein said slot 

20 extends into the tail portion of the terminal. 

20. 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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