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SPECIFICATION 

Patent 
97-205 SG 

· METHOD FOR MANUFACTURING ELECTRICAL CONNECTORS 

Field of the Invention 

This invention generally relates _to the art of 
5 electrical connectors and, particularly, to a method of 

manufacturing a multi-terminal connector, such as a modular 
telephone jack. 

Background of the Invention 

A widely used type of electrical connector 

10 receptacle commonly is referred to as a "jack". Such 

connectors are widely used in the telephone industry and 
with other consumer products which require relatively small 

electrical connectors. Such connectors or jacks typically 

include a dielectric housing having a front mating end with 
15 a plug-receiving opening. A plurality of terminals are 

mounted in the housing and have spring contact portions 

extending in a cantilevered fashion into the plug-receiving 
opening. The terminals have lead portions, such as solder 

tails, which project from a terminating end of the housing 

20 remote from the mating end. Some form of means are 

provided to hold the lead or tail portions of the terminals 
in precise locating positions for insertion into holes in 
a printed circuit board or for surface connection to 
contact pads on the board. 

25 Heretofore, the lead or tail portions of the 

terminals have been located and held to the connector 
housing by many different arrangements or methods. Such 
methods including melting the walls of terminal-receiving 

channels with a heating element or an ultrasonic horn to 

30 cause the dielectric (plastic) material of the housing 

alongside the channels to flow ~nd solidify over the 

terminal portions. Another method involves forcing barbs 
projecting laterally from edges of the ·terminal portions 
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into the channel walls, or to simply force enlarged edge 

portions of the terminals into the channels with an 

interference fit. Portions of the channel walls also have 

been formed over the terminal portions without the 

5 application of heat, e.g. "cold staking" to flow plastic 

material over the edges of the terminal portions. 

All of the above manufacturing methods of the 

prior art suffer from various disadvantages or problems. 

For instance, while melting processes create fairly strong 

10 retention joints, these processes are relatively expensive, 

requiring expensive machines to melt the plastic housing 

either by a heating element or an ultrasonic horn. While 

the use of barbs or enlarged terminal edge portions forced 

into an interference fit within the channels is an 

15 inexpensive alternative, these methods result in 

considerably weaker retention joints between the terminal 

portions and the housing. 

Cold staking of the channel walls over the edges 

of the terminals creates a strong joint with the terminal 

20 portions, but cold staking processes have problems in accu­

rately locating the lead or tail portions of the terminals. 

In particular, typically the tail portions first are seated 

into their respective channels. The material of the 

channel walls then are forced or cold staked over the lead 

25 portions. During the cold staking process, significant 

forces are created in the bases of the channel walls 

causing some material from the base to flow between the 

terminal and the housing thereby causing the terminals to 

become slightly dislocated away from the housing from the 

30 bottom of the channels, resulting in inaccurately located 

lead portions which are misaligned with respect to the 

holes or circuit traces on the printed circuit board. 

The present invention is directed to solving the 

various problems and overcoming the various disadvantages 

35 of the prior art enumerated above. 
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An object, therefore, of the invention is to 

provide a new and improved method of manufacturing an 

electrical connector, such as a modular telephone jack. 

5 Although the invention is disclosed herein in conjunction 

with a jack-type connector, it should be understood that 

the concepts of the invention, in efficiently and 

accurately locating terminal portions relative to a 

dielectric housing, are equally applicable for other types 

10 of electrical connectors. 

With that understanding, the method is disclosed 

herein in conjunction with an electrical connector which 

includes a dielectric housing having a mating end with a 

plug-receiving opening. A terminating end is remote _from 

15 the mating end, and a top of the housing extends between 

the ends. A plurality of terminals are mounted on the 

housing, with lead portions of the terminals located at the 

terminating end of the housing. 

The method of the invention includes the steps of 

20 producing the dielectric housing with a plurality of side­

by-side locating channels separated by partition walls at 

the terminating end of the housing. The lead portions of 

the terminals are seated into the channels. Minor portions 

are scraped from the partition walls onto the lead portions 

25 of the terminals to retain the lead portions in the 

channels. Major portions of the partition walls then are 

formed onto the minor portions which are in contact with 

the lead portions of the terminals to securely lock the 

lead portions in the channels. 

30 As disclosed herein, the seating and scraping 

steps are carried out simultaneously, preferably by a 

single seating/scraping tool blade. The forming step is 

carried out by a cold staking operation. 

With the method of the invention being disclosed 

35 in conjunction with a modular telephone jack, intermediate 

portions of the terminals are secured to the top of the 
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dielectric housing prior to the aforesaid seating step. 

The lead portions of the terminals are bent into 

juxtaposition with the channels at the terminating end of 

the housing after the intermediate portions are secured to 

5 the top of the housing and prior to the seating step. 

Contact portions of the terminals are bent into the plug­

recei ving opening at the mating end of the housing. 

Other objects, features and advantages of the 

invention will be apparent from the following detailed 

10 description taken in connection with the accompanying draw­

ings. 
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The features of this invention which are believed 

to be novel are set forth with particularity in the append­

ed claims. The invention, together with its objects and 

5 the advantages thereof, may be best understood by reference 

to the following description taken in conjunction with the 

accompanying drawings, in which like reference numerals 

identify like elements in the figures and in which: 

FIGURE 1 is a front-to-rear section through a 

10 jack-type electrical connector, with the terminals having 

been mounted and secured according to the invention; 

FIGURES 2A-2G are sequential views representing 

steps in manufacturing the connector according to the 

metho~ of the invention; 

15 FIGURES 3A-3D show sequential steps in inserting 

the lead or tail portion of one of the terminals into its 

respective channel; 

FIGURE 4 is a fragmented perspective view of the 

leading edge of the seating/scraping tool blade used with 

20 the invention; and 

FIGURE 5 is a perspective view of a composite 

seating/scraping tool used to gang insert the tail· portions 

of a plurality of terminals and scrape minor portions of 

the partition walls. 
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Detailed Description of the Preferred Embodiment 

Referring to the drawings in greater detail, and 

first to Figure 1, the method of the invention is 

illustrated herein in conjunction with a modular telephone 

5 jack, generally designated 10, which includes a two-piece 

housing, generally designated 12. Although modular jacks 

have been fabricated with a one-piece housing, some jacks 

have two-piece housings to facilitate assembly. In 

particular, housing 12 includes an outer housing shell 14 

10 and an inner insert 16. Whether the housing consists of 

one or more pieces, the housing has a mating end 18 with a 

plug-receiving opening, generally designated 20, a 

terminating end 22 remote from the mating end and a top 24 

extending between the ends. The housing has a bottom face 

15 26 adapted for surface mounting on the top surface of a 

printed circuit board. Each housing shell 14 and insert 16 

is unitarily molded of dielectric material such as plastic. 

A plurality of terminals, generally designated 

28, are mounted on housing 12, particularly on insert 16. 

20 Each contact 28 includes a top intermediate portion 30, a 

front contact end or portion 32 and a rear lead portion 34. 

The lead portion may comprise a solder tail for insertion 

into an appropriate hole in the printed circuit board for 

solder connection to circuit traces on the board and/or in 

25 the hole. On the other hand, lead portion 34 may terminate 

in a foot portion 36 for surface connection, as by 

soldering, to a solder pad on the printed circuit board. 

Regardless of whether the lead portion is a solder tail for 

insertion into a hole in the circuit board, or the lead 

30 portion has a foot 36 for solder connection to a pad on the 

board, it is critical that the lead portions 34 of 

terminals 28 be precisely located on jack 10 for precise 

positioning and spacing relative to the circuit traces on 

the board. The alignment and retention of lead portions 34 

35 is provided at a terminal retention area, generally 

designated 38, at the rear terminating end 22 of jack 10. 
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2A-2G show the steps in assembling 

Before proceeding with the details of 

this manufacturing process, a brief reference is made to 

Figure 3A wherein termination area 38 (Fig. 1) starts out 

5 as a comb-like structure defined by a plurality of 

partition walls 40 spaced horizontally along the back side 

of housing insert 16, to form channels 42 between adjacent 

partition walls. Lead portions 34 of terminals 28 are 

inserted into these channels during the process described 

10 below in relation to Figures 2A-2G. 

More particularly, each terminal 28 is stamped 

and formed of conductive sheet metal material in a straight 

configuration as shown in Figure 2A, whereby intermediate 

portion 30, contact portion 32 and lead portion 34 of the 

15 terminal are in a strip form. The distal ends of contact 

portion 32 and lead portion 34 are shown still connected to 

carrier strips 33 from the stamping operation. 

Intermediate portion 30 is provided with a pair of 

apertures 35 which embrace a pair of integral bosses 44 

20 projecting upwardly from the top of insert 16. After the 

insert is mounted on anvil 46, as shown in Figure 2A, the 

carrier strips 33 are removed. Bosses 44 then are cold 

staked over intermediate portion 30 to rigidly secure the 

stamped terminal to insert 16 as shown in Figure 2A. All 

25 of t~rminals 28 of jack 10 typically are secured 

simultaneously to insert 16 in this manner with the 

movements of punch 37 in the direction of arrow "A". 

As seen in Figure 2B the contact portions 32 of 

the terminals then are bent downwardly about the front edge 

30 of the insert in a two movement operation .. Punch 39 first 

moves in the direction of arrow "B" bending contact portion 

32 generally 90 degrees from the intermediate portion 30 to 

the position shown in phantom in Figure 2B. Thereafter 

punch 39 moves in the direction of arrow "C" bending 

35 contact portion 32 into its final position as shown. 
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In figure 2C a forming punch 48 is moved 

downwardly in the direction of arrow "0" to bend lead or 

tail portions 34 of the terminals into juxtaposition near 

retention area 38 of the insert. 

5 .A seating/scraping tool blade SO then is moved in 
the direction of arrow "E" as seen in Figure 20 to engage 

and drive lead portions 34 of the terminals into channels 

42 (Fig. 3A) between partition walls 40 until lead portions 

34 are seated in retention area 38 as shown in Figure 2E. 

10 As will be understood in greater detail hereinafter when 
describing Figures 3A-30, tool blade 50 performs three 
functions, namely: (1) seating lead portions 34 of the 

terminals against the bottoms or bases of channels 42, (2) 

scraping minor portions of partition walls 40 onto the lead 

15 portions to retain the lead portions in the channels, and 

{3) bending the lower portion of the tail portion 34 
forming foot 36. To this end, tool blade 50 (Fig. 2D) has 
forwardly projecting edge portions soa which effect the 
seating function, a recessed edge portion sob which effects 

20 the scraping function, and lower portion soc which 

interacts with the lower shelf portion of anvil 46 

effecting the foot bending function. 

After lead portions 34 of terminals 28 are seated 
into the channels at retention area 38 as shown in Figure 

25 2E, a smashing punch 52 then is moved in the direction of 
arrow "F" as shown in Figure 2F to engage partition walls 
40 at retention area 38. The tool is effective to force or 

form major portions of partition walls 40 onto the minor 
portions of partition walls 40 which are in contact with 

3 o lead portions 34 to securely lock the lead portions in 

channels 42. In other words, the partition walls are "cold 

staked" over the minor portions by punch 52. 

The assembly of insert 16 and secured terminals 

28 then is inserted into the rear of housing shell 14 in 

35 the direction of arrow "G" as seen in Figure 2G. During 
assembly, contact portions 32 of the terminals lodge in a 
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comb structure 53 on the inside of the housing as is known 

in the art. The contact portions, thereby, are spring­

loaded within the jack. 

Figures 3A-3D show the sequence of inserting and 

5 securing lead portion 34 of one of the terminals 28 into 

its respective channel 42 between adjacent partition walls 

40. In particular,.Figure 3A corresponds to the depiction 

of Figure 20 wherein lead portion 34 of the terminal has 

been bent into juxtaposition at the rear of insert 16 near 

10 termination area 38. Seating/scraping tool blade SO is 

shown in position about to insert the lead portion into its 

channel. 

Figure 3B shows tool blade SO having been moved 

in the direction of arrow "E" to initially drive lead 

1S portion 34 into channel 42 between partition walls 40. The 

lead portion has yet to bottom-out at the base 42a of the 

channel. It can be seen that leading edges SOa of the 

blade have engaged lead portion 34, but recessed edge sob 

of the blade has yet to engage partition walls 40. That is 

20 because the leading edges are forward of the recessed edge 

in the direction of arrow "E" as seen in both Figures 2D 

and 3B. 

Tool 50 is moved further in the direction of 

arrow "E" as shown in Figure 3C until leading edges soa of 

25 the tool have driven lead portion 34 of the terminal 

against base 42a. During this action, recessed edge sob of 

the tool is effective to scrape minor portions S4 of the 

plastic material from partition walls 40 into engagement 

with lead portion 34 opposite base 42a. In essence, these 

30 minor portions S4 of the plastic material of the partition 

walls are effective to "temporarily" retain the lead 

portion of the terminal at the bottom of the channel until 

major portions of the partition walls can be permanently 

cold staked against the minor portions. 

35 Figure 30 shows the final step in securing lead 

portions 34 of the terminals in their respective channels 
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42 corresponding to the depiction described above in 

relation to Figure 2F. Specifically, punch 52 is moved in 

the direction of arrow "F" to force or form major portions 

56 of partition walls 40 onto the minor portions 54 in 

5 contact with the lead portion 34 to securely lock the lead 

portion in its re spec ti ve channel 42. In other words, 

punch 52 cold stakes the partition walls onto the lead 

portions of the terminals. 

As stated in the "Background", above, one of the 

10 problems with prior art cold-staking type operations is 

that the forces involved during the forming operation often 

causes the lead portions of at least some of the terminals 

to lift off of the bases of their respective channels. 

However, with the method of the invention, minor portions 
15 S4 of the plastic material which have been scraped from the 

sides of partition walls 40 are effective to retain the 

lead portions at the bottoms of the channels during the 

more massive cold staking operation. 

Figures 4 and 5 simply show in greater detail the 
20 construction of combination seating/scraping tool blade 50 

which includes its leading seating portions soa, its 

recessed scraping portion sob, and its lower portion soc. 

Actually, a plurality of blades SO are mounted to a block 

60 as shown in Figure S, with one blade SO being provided 

25 for each lead portion 34 and its respective channel 42. It 
can be seen in Figure 5 that leading edges SOa of blades SO 

move over the tops and bottoms of partition walls 40 to 

force the lead portions of the terminals into the bottoms 

of their respective channels. With edges sob of the blades 

30 being recessed, these edges can be aligned; as shown, with 

partition walls 40 and thereby scrape minor plastic 

portions from the walls to retain the lead portions in the 

channels prior to the final cold staking operation. 

It should be understood that portions 54 and S6 

35 of partition walls 40 have been described herein and in the 

claims hereof as "minor" and "major" portions, 

This Sheet Has Been Replaced 10 
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respectively. However, it should be understood that the 

invention contemplates that these portions simply be 

"first" and "second" portions, respectively. In other 

words, tool 50 may be effective to scrape first portions of 

s the partition walls onto the lead portions of the terminals 

sufficiently to retain the terminals in the channels, and 

tool 52 is effective to cold form second portions of the 

partition walls over the first portions. While the first 

portions 54 may be insufficient to securely or permanently 

10 hold the lead portions in the channels, the totality of the 

first portions plus the second portions 56 would be 

sufficient to securely hold the l.ead portions in the 

channels. This would be regardless of whether the first 

portions are minor portions or not, in relation to the 
15 second portions. 

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 considered 
20 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 method of manufacturing an electrical 

connector { 10) which includes a dielectric housing { 12) 

having a mating end (18) with a plug-receiving opening 

5 (20) 1 a terminating end {22) remote from the mating end and 

a top (24) extending therebetween, and a plurality of 

terminals (28) mounted on the housing with lead portions 

(34) located at the terminating end of the housing, said 

method comprising the steps of: 

10 producing said dielectric housing (12) with a 

plurality of side-by-side locating channels {42) separated 

by partition walls (40) at said terminating end, 

seating the lead portions (34) of the terminals 

into said channels (42), 

15 scraping minor portions (54) from the partition 

walls (40) into contact with the lead portions (34) to 

retain the lead portions in the channels (42), and 

forming major portions (56) of the partition 

walls (40) onto the minor portions (54) in contact with the 

20 lead portions (34) to securely .lock the lead portions in 

the channels (42) . 

2. The method of claim 1 wherein said seating 

and scraping steps are carried out simultaneously. 

3. The method of claim 2 wherein said seating 

25 and scraping steps are carried out by a single 

seating/scraping tool blade (SO) . 

4. The method of claim 1 wherein intermediate 

portions (30) of the terminals (28) are secured to the top 

of the dielectric housing prior to said seating step. 
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s. The method of claim 4 wherein said lead 
portions (34} of the terminals (28} are bent into 
juxtaposition with the channels (42} at the terminating end 
of the housing after the intermediate portions (30) are 

5 secured to the top of the housing and prior to said seating 
step. 

6. The method of claim 1 wherein contact 
portions (32} of the terminals (28) are bent into the plug­
receiving opening {20} at the mating end (18) of the 

10 housing. 

7. The method of claim 1 wherein said forming 
step is carried out by a cold staking operation. 
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8. A method of manufacturing an electrical , 

connector (10) which includes a dielectric housing (12) 

having a plurality of side-by-side channels (42) separated 

by partition walls (40) at one side thereof, and a 

5 plurality of terminals (28) mounted on the housing with 

lead portions (34) of the terminals located in said 

channels, said method comprising the steps of: 

seating the lead portions (34) of the terminals 

(28) into said channels (42), 

10 forming first portions (54) from the partition 

walls (40) into contact with the lead portions (34) to 

retain the lead portions in the channels {42), and 

forming second portions (56) from the partition 

walls (40) onto the first portions (54) in contact with the 

15 lead portions {34) to securely lock the lead portions in 

the channels (42) . 

20 

25 

9. The method of claim 8 wherein said seating 

step and said first forming step are carried out 

simultaneously. 

10. The method of claim 9 wherein said seating 

step and said first forming step are carried out by a 

single tool blade {SO). 

11. The method of claim 8 wherein said second 

forming step is carried out by a cold staking operation. 

12. The method of claim 8 wherein said first 

forming step is carried out by a scraping operation. 

13. The method of claim 12 wherein second 

forming step is carried out by a cold staking operation. 
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14. The method of claim 8 wherein said first 

forming step forms only minor portions (54) of the 

partition swalls {40} onto the lead portions (34) of the 

terminals (28). 

15. The method of claim 14 wherein said second 

forming step forms major portions (56) of the partition 

walls (40) onto the lead portions (34) of the terminals 

(28) . 

16. A method of manufacturing an electrical 

10 connector (10) which includes a dielectric housing {12) 

having a plurality of side-by-side channels (42) separated 

by partition walls {40) at one side thereof, and a 

plurality of terminals (28) mounted on the housing with 

lead portions (34) of the terminals located in said 

15 channels, said method comprising the steps of: 

seating the lead portions (34) of the terminals 

(28) into said channels (42), 

forming first portions (54) from the partition 

walls (40) at a first location into contact with the lead 

20 portions (34) to retain the lead portions in the channels 

(42), and 

forming second portions (56) from the partition 

walls (40) onto the lead portions {34) at a second location 

adjacent said first location to securely lock the lead 

25 portions in the channels (42) . 
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17. An electrical connector (10), comprising: 

a dielectric housing (12) having a plurality of 

side-by-side channels (42) separated by partition walls 

(40) at one side of the housing; 

5 a plurality of terminals (28) mounted on the 

housing (12) with lead portions (34) of the terminals 

located in the channels; 

first portions (54) of the partition walls (40) 

being formed over the lead portions (34} to retain the lead 

10 portions in the channels; and 

second portions (56} of the partition walls (40), 

independent of the first portions (54) of the partition 

walls, being formed over the lead portions (34) to securely 

lock the lead portions in the channels. 
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