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57 ABSTRACT 

A method of assembling metal contacts in thermoplas 
tic inserts of an electrical connector, the thermoplastic 
body having a plurality of contact receiving passages 
therethrough, each of which has a shoulder therein 
and terminates through one face of the insert through 
a projection so that when a contact with a shoulder 
thereon is placed against the shoulder in the passage 
and the projecting portion is heated and caused to 
abut against the shoulder of the contact, the contact 
will be secured in the passage when the thermoplastic 
material cools. 

10 Claims, 7 Drawing Figures 
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METHOD OF MOUNTING ELECTRICAL 
CONTACTS WITHIN A CONNECTOR BODY 

BACKGROUND OF THE INVENTION 

This invention relates to a method of manufacturing 
electrical connectors and more specifically to a method 
of securing the electrical contacts to a thermoplastic 
insulator surrounding the contacts. 

In the manufacture of electrical connectors it is 
highly desirable that the method employed be inexpen 
sive, accurate, reliable and adaptable to a high degree 
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of automation. The basic step in the fabrication of the 
connectors is that of attaching or joining the insulating 
element to the conducting elements, and a variety of 
methods have been used. For example, the conductor 
or contact may be fixed in place as the insulator is 
molded or otherwise formed, or the insulator may be a 
multi-piece construction employing adhesives or me 
chanical fasteners for joining the pieces. In both of 
these approaches the operations involved are costly 
and require rigid controls for accurate positioning. 
Another approach to simplified manufacture was to 

utilize a thermoplastic material which requires a metal 
contact retention mechanism in a passage of a thermo 
plastic insulator to confine the contacts. An example of 
this approach may be found in U.S. Pat. No. 3,494,998 
entitled "Method of Connector Manufacturing' issued 
Feb. 10, 1970 to J. W. Anhalt. This approach is unde 
sirable as it utilizes an extra assembly that adds extra 
expense and extra steps in assembling the contact. 
mounting assembly. 

SUMMARY OF THE INVENTION 

This invention provides a method of mounting elec 
trical contacts that does not require the use of metal 
clips or sleeves to retain the contacts in their mounted 
position. 
The invention is an electrical connector character 

ized by a thermoplastic insert that is formed with a plu 
rality of bores, each of which terminates at one end of 
the insert in an extension that is heated and pressed 
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into position around a contact to secure the contact in . 
position. 

In one embodiment of the invention the method of 
assembling the mounted contacts in the insert com 
prises the steps of forming a thermoplastic insulator 
(10) having a projecting portion (31), a forward face 
(11) and a flat rear face (12); forming a bore (20) in 
the insulator having an enlarged forward portion (21) 
that opens at the front face (11) and a smaller rear por 
tion (22) that defines at the junction of the two coaxial 
passages a forward facing radial shoulder (23); insert 
ing from the forward face of the thermoplastic insulator 
an electrical contact having a forward portion and a 
rear portion separated by a collar that has a cross 
sectional area larger than the smaller passage in the in 
sert so that the collar engages the forward facing shoul 
der of the insert; and applying sufficient heat and pres 
sure against the projecting portion of the forward face 
of the insulator surrounding the contact so as to cause 
the thermoplastic material to flow or move inwardly to 
decrease the opening in the enlarged portion (21) of 
the passage, whereby the thermoplastic material when 
cooled provides a rigid annular abutment against the 
contact collar that prevents the contact from being 
withdrawn from the bore in the insulator. The maxi 
mum axial forces that the contact is subjected to are 
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2 
generally in the rearward direction and therefore one 
of the distinct advantages of this invention is that the 
majority of the insulating material is behind the collar 
of the contact 50 to prevent rearward movement, the 
contact being subjected to a much lesser axial force in 
the forward direction, which occurs when the connec 
tor contacts are unmated. 
Accordingly, it is an object of this invention to pro 

vide an inexpensive and simple thermal forming 
method for captivating an electrical terminal element 
such as a terminal pin within a thermoplastic insulator 
without requiring retaining clips. 

It is still another object of this invention to provide 
an inexpensive method of assembling electrical con 
nectors. 

It is another object of this invention to provide a 
means whereby individual contacts may be replaced, 
obviating the need to replace the entire connector be 
cause of a single defective contact. 
The above and other objects and features of the in 

vention will become apparent from the following de 
tailed description taken in conjunction with the accom 
panying drawings and claims which form a part of this 
specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a portion of a thermoplastic electri 
cal connector insert with a contact receiving passage 
therein. 
FIG. 2 illustrates a thermoplastic insert with an elec 

trical contact disposed in the passage and a replace 
ment material ring in position to be pressed into place 
and heated by a tool. 
FIG. 3 illustrates an electrical contact after it has 

been mounted within a thermoplastic insert. 
FIG. 4 illustrates an alternate embodiment of the in 

vention wherein the thermoplastic material that locks 
the contact in position is formed in a projection that is 
an integral part of the thermoplastic insert. 
FIG. 5 is a view similar to that shown in FIG. 4 except 

that the extended portion of the thermoplastic insert is 
conically shaped. 
FIG. 6 is a top view of a thermoplastic insert wherein 

the thermoplastic projections are a plurality of trun 
cated cones. 
FIG. 7 is a top view of a thermoplastic insert wherein 

the thermoplastic projections are a plurality of noncir 
cular retention towers, 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings, FIG. 1 illustrates a 
thermoplastic insert 10 having a front face 11, a rear 
face 12 and a bore 20 therethrough. The bore 20 in 
cludes a first larger passage 21 that terminates at the 
front face 11 of the insert 10 and a smaller second pas 
sage 22 that terminates at the rear face 12 of the insert 
10, the junction of the passages 21 and 22 forming a 
forward facing shoulder 23 that is generally parallel 
with the front face 11 of the insert 10. 
The insert 10 is formed from an appropriate thermo 

plastic material and may be an acetal resin or other ap 
propriate thermoplastic such as nylon or polycarbon 
ate. Glass-filled nylon may also be used. One commer 
cially available thermoplastic is a glass-filled nylon ma 
terial (Nylaglass). Another is a polycarbonate sold by 
General Electric Company under the trade name 
Lexan. 
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FIG. 2 illustrates the electrical contact 50 located in 
its proper position in the passage 20 of the insert 10. 
Disposed around the forward portion from the contact 
50 is a doughnut-shaped piece of thermoplastic mate 
rial 30 which will be heated and pressed into abutting 
relationship with the collar 51 of the contact 50 by the 
tool 3. The tool 3 heats the thermoplastic material 30 
and the insert 10 until the materials flow together. 
When the thermoplastic cools, there is formed a rigid 
annular shoulder which retains the contact. 
FIG. 3 illustrates the electrical contact 50 mounted 

within the thermoplastic insert 10. As can be seen, the 
collar 51 of the contact 50 has its forwardly facing 
shoulder 52 abutting against the thermoplastic material 
which is now an integral part of the insert 10 and its 
rearwardly facing shoulder 53 in abutment with shoul 
der 23 of the insert 10. It can now be readily appreci 
ated that the contact 50 is restrained from axial move 
ment in either direction and that with respect to axial 
movement in the rear direction, there is a greater abil 
ity to withstand axial forces because of the greater mass 
of thermoplastic material behind the collar 51. 

Referring now to FIGS. 1, 2 and 3, assembly of one 
or more electrical contacts 50 may be accomplished as 
follows: an electrical contact 50 is placed into the bore 
20 of the insert 10 until the rearwardly facing shoulder 
53, of the collar 51 abuts the forwardly facing shoulder 
23 of the insert 10; next, a doughnut-shaped piece of 
thermoplastic material is heated and pressed into place 
by a suitable tool 3; and then the thermoplastic mate 
rial is allowed to cool, wherein it solidifies to prevent 
the electrical contact 50 from being withdrawn from 
the passage 20. 
FIG. 4 illustrates the portion of an electrical connec 

tor insert that includes, as an integral portion of the in 
sert, the necessary thermoplastic material to lock a 
contact in fixed position. 

in the embodiment shown, the thermoplastic insert 
10 includes a plurality of projections 31 that extend 
from one face thereof. In this embodiment the contact 
(not shown) is placed in the bore 20 so that the collar 
thereof abuts against shoulder 23. A suitable tool is 
used to heat and press into position the forward projec 
tion 31 which when cooled provides an annular abut 
ment that prevents the contact from being withdrawn 
from the passage 20. Contacts may be withdrawn after 
mounting by heating the portion of the insert around 
the contact and pulling the contact from the passage 
20. A new contact may then be placed in the passage 
20 and the insert heated again. In the event that re 
peated removal of contacts makes remounting of a 
contact difficult, a cutting tool may be used to ream out 
the forward portion 21 of the passage 20. The new 
contact may then be mounted in the hole by adding 
new material as illustrated in FIG. 2. 
FIG. 5 is a view similar to that shown in FIG. 4 except 

that the forwardly extending projections are conically 
shaped and an electrical contact is shown in the pas 
sage 20. In this embodiment a suitable tool is also used 
to heat and press the forward projection 31 into abut 
ment with the collar 51 of the contact 50 whereby the 
material, when cool, provides an annular abutment that 
prevents the contact 50 from being withdrawn from the 
passage 20. 
FIG. 6 is a partial plan view of a connector insert that 

includes a plurality of forward extending projections 31 
that are frustoconically shaped. In this embodiment, 
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4 
which is similar to that shown in FIGS. 4 and 5, an elec 
trical contact may be inserted into the bore 20 and the 
projection 31 is then heated and pressed into position 
by a suitable tool which locks the contact in a fixed po 
sition. 
FIG. 7 is a partial plan view of an electrical connector 

insert wherein the forward extending projections 31 are 
a plurality of noncircular retention towers extending 
from one face of the insert 10. 
While a preferred embodiment of the invention has 

been disclosed, it will be apparent to those skilled in the 
art that changes may be made to the invention as set 
forth in the appended claims, and in some cases certain 
features of the invention may be used to advantage 
without corresponding use of other features. For exam 
ple, although the invention has been described in the 
context of mounting contacts in a thermoplastic insert, 
the invention also contemplates the demounting of the 
contacts by heating the thermoplastic insert and with 
drawing the terminal. In this regard, once the contact 
50 is withdrawn from a passage 20, a cutting tool may 
be used to remove any excess material from the passage 
so that a new contact can be inserted. Further, the ther 
moplastic inserts which embody the forward projecting 
portion are adaptable to repeated insertion and with 
drawal of contacts 50. Also, although removal of indi 
vidual contacts has been discussed, the invention also 
makes it possible to mount a plurality of contacts in a 
connector insert in one operation. Accordingly, it is in 
tended that the illustrative and descriptive materials 
herein be used to illustrate the principles of the inven 
tion and not to limit the scope thereof. - 
Having described the invention, what is claimed is: 
1. A method of manufacturing an electrical connec 

tor component comprising the steps of: 
providing a thermoplastic insulator having a flat for 
ward face and a flat rear face; 

forming a bore in the insulator having a passage 
opening at the forward face and a second smaller 
passage opening at the rear face defining at the 
junction of the two passages a forward facing radial 
shoulder; 

inserting into the passage in the insulator an electri 
cal contact having a forward portion and a rear 
portion separated by a collar thereon that has a 
rearward facing shoulder that engages the forward 
facing shoulder of the insert; 

inserting a ring-shaped piece of thermoplastic mate 
rial over the forward portion of said contact until 
it engages the forward facing shoulder thereon; and 

applying sufficient heat and pressure against the ring 
shaped piece of thermoplastic material so as to 
cause the thermoplastic material of the ring and the 
insulator to bond together in a manner such that 
the forward face remains substantially flat, 
whereby the material when cooled provides an an 
nular abutment against the contact collar that pre 
vents the contact from being withdrawn from the 
bore in the insulator. 

2. A method of mounting electrical contacts which 
comprises the steps of: 
forming a body of thermoplastic material having a 

flat face on one side and a face on the opposite side 
that includes a plurality of truncated cones, each of 
said cones having a bore therethrough that extends 
to the opposite face of the body, each of said bores 
having an enlarged bore portion on the side of the 
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body having the truncated cones thereon, the en 
larged portion of the bore forming a shoulder at the 
interface with the remaining smaller portion of the 
bore; 

inserting into the bore in the thermoplastic body 5 
from the side having the cones an electrical contact 
having a forward portion and a rear portion sepa 
rated by a collar thereon that engages the shoulder 
of the thermoplastic body; and 

applying sufficient heat to the truncated cone portion 
of the thermoplastic insert to cause the thermoplas 
tic material to move radially inwardly and abut the 
other shoulder of said collar, whereby the material 
when cool provides an annular abutment against 
the contact collar that prevents the contact from 
being withdrawn from the bore in the insulator. 

3. A method of mounting electrical contacts which 
comprises the steps of: 
forming a body of thermoplastic material having a 

flat face on one side and a face on the opposite side 20 
that includes a plurality of truncated cones, each of 
said cones having a bore therethrough that extends 
to the opposite face of the body, each of said bores 
having a larger cross-sectional area on the side of 
the body having the truncated cones thereon, the 25 
enlarged portion of the passage forming a shoulder 
at the interface with the smaller passage; 

inserting into the passage in the thermoplastic body 
an electrical contact having a forward portion and 
a rear portion separated by a collar thereon that 
engages the shoulder of the thermoplastic body; 
and 

applying sufficient heat and pressure against the trun 
cated cone portion of the thermoplastic insulator 
surrounding the contact as to cause the thermo 
plastic material to abut the collar on the contact 
whereby when the thermoplastic material cools, 
the contact is prevented from being withdrawn 
from the bore by the deformed thermoplastic mate 
rial. 

4. A method of manufacturing an electrical connec 
tor component comprising the steps of: 

providing a thermoplastic insulator having a first flat 
face and a second face; 

forming a bore in the insulator having a first passage 
opening at the first face and a second smaller pas 
sage opening at the second face defining at the 
junction of the two passages a radial shoulder; 

inserting into the passage in the insulator an electri 
cal contact having a forward portion and a rear 
portion separated by a collar thereon that has two 
shoulders facing in opposite directions, one of 
which engages the shoulder of the insert; 

inserting a ring-shaped piece of thermoplastic mate 
rial over the contact until it engages the other 55 
shoulder of said collar; and 

applying sufficient heat and pressure against the ring 
shaped piece of thermoplastic material so as to 
cause the thermoplastic material of the ring and the 
insulator to bond, together in a manner such that 60 
the forward face remains substantially flat, 
whereby the material, when cooled, provides an 
annular abutment against the contact collar that 
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6 
prevents the contact from being withdrawn from 
the bore in the insulator. 

5. A method of mounting electrical contacts which 
comprises the steps of 
forming a body of thermoplastic material having a 

first face of one side that includes a plurality of pro 
jections, each of said projections having a bore 
therethrough that extends to an opposite second 
face of the body, each of said bores having a first 
section and a second smaller section coaxial there 
with that terminates on the other side of said ther 
moplastic body, the enlarged section of the bore 
forming a shoulder at the interface with the smaller 
section of the bore; 

inserting into the passage in the thermoplastic body 
from the first face side an electrical contact having 
a forward portion and a rear portion separated by 
a collar thereon having a first and second shoulder, 
one of which engages the shoulder of the thermo 
plastic body; and 

applying sufficient heat and pressure to the project 
ing portion of the thermoplastic insert to cause the 
thermoplastic material to abut said other shoulder 
of said contact collar, whereby the material when 
cool provides an annular abutment against the 
contact collar that prevents the contact from being 
withdrawn from the bore in the insulator. 

6. A method of mounting electrical contacts which 
comprises the steps of: 
forming a body of thermoplastic material having a 

first face on one side and a second face on the op 
posite side that includes a plurality of projections, 
each of said projections having a bore therethrough 
that extends from the first face to the opposite sec 
ond face of the body, each of said bores having an 
enlarged section and a coaxial smaller section, the 
enlarged section of the bore forming a shoulder at 
the interface with the smaller section; 

inserting into the passage in the thermoplastic body 
an electrical contact having a forward portion and 
a rear portion separated by a collar thereon that 
engages the shoulder of the thermoplastic body; 
and 

applying sufficient heat and pressure to the projec 
tions to cause the thermoplastic material to move 
radially inwardly and abut the collar on the contact 
on both sides thereof, whereby when the thermo 
plastic material cools, the contact is prevented 
from being withdrawn from the bore in the insula 
tor. 

7. The method as recited in claim 6 wherein said pro 
jections formed integral with said body are cylindrically 
shaped. 

8. The method as recited in claim 6 wherein said pro 
jections formed integral with said body are conically 
shaped. 

9. The method as recited in claim 6 wherein said pro 
jections formed integral with said body are truncated 
COCS. 

10. The method as recited in claim 6 wherein said 
projections formed integral with said body are noncir 
cular projections. 
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