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This invention relates to an electrical connec 
tor, and more particularly to electrical connec. 
tors having tough malleable insulation penna 
.nently Secured on the polition which is connected 
to a wire and capable of transmitting radial 
pressure sufficient for forging an inner metal por 
tion of the connector to the central conductor of 
the Wire. - - 

The present invention is an improvement, on the 
insulated terminals of the type set forth in the 
patent of William S. Watts, No. 2,410,321 and on 
the copending application of Robert C. Swengel, 
Serial No. 523,004, filed February 19, 1944, now 
abandoned. 

In the commercial manufacture of connectors 
of the type set forth in the said prior application 
and patent it has been customary to apply to the 
connector or to a thin metal ferrule, which is 
later secured on the connector to become essen 
tially a part of its thicker ferrule, a short length of 
plastic tubing which is centented either to the 
ferrule portion of the connector directly, or to 
thin metal ferrule which when applied onto the 
Connector is to become a part of the ferrule. In 
cases where insulated wires with relatively thick 
insulation are to be used the portion of the sleeve 
Which extends beyond the smaller connector fer 
rule is required to have substantially larger diam 
eter than the ferrule portion which engages the 
bare end of the conductor Wire and consequently 
the plastic tubing has to be substantially 
stretched in this larger insulation receiving por 
tion. Ordinary tubing when thus applied has a 
greater portion of plasticizer, in order to facilitate 
manufacturing operations, than can properly be 
tolerated during the crimping of a connector onto 
a wire. After assembly, therefore, the plastic Is 

• Subjected to a leaching or baking operation to 
remove the excess plasticizer. During this opera 
tion the plastic shrinks severely. Insofar as it is 
Supported on a netal ferrule this shrinking mere 
ly gives it a tight engagement with the metal 
ferrule portions of the connector, but any part of 
the plastic sleeve which extends beyond the metal 
portion and which may have been substantially 
stretched may be so severely shrunken in this 
operation as to block of the mouth of the connec 
tOr against proper entrance of the insulated por 
tion of the Wire.' This has put a limit, on the 
permissible extension of the plastic beyond the 
end of the metal sleeve or ferrule especially where 
the sleeve has had to be severely stretched to ac 
Commodate the insulation, and this in turn has 
prevented the use of this type of connector in 
Certain applications where a relatively long spark 
over distance or creepage distance is required be 
tween the outermost metal part and the nearest 
point on the exterior of the insulation. 

Accordingly it is an object of the present in 
vention to overcome the difficulties described 
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above and to meet the requirements of such uses 
for a relatively long creepage distance or spark 
over path. This I have accomplished according 
to the present invention by making a relatively 
long extension of the plastic material beyond the 
supporting metal sleeve. The long extension as 
Set forth above tends to close in across the mouth 
of the terminal when it is subjected to steps for 
removal of excess piasticizer. After that treat 
ment, however, I have now found that it is possi 
ble, even in the condition in which the plastic is 
left, to force the projecting portion of the in 
sulation inwardly so that it is inverted into the 
ferrule inside of the metal and then to expand 
it radially so that it fits against the mouth. 

his I accomplished advantageously by means 
of a round-nosed punch as set forth ignore in de 
tail hereinafter. 
In the accompanying drawings I have shown, 

Figure 1, in plan View a standard ring-tongue 
connector terminal embodying the present in 
Weation. 

in Figure 2 I have shown in Side elevation a 
metal sleeve covered with a plastic sleeve formed 
from extruded plastic tubing after shrinking onto 
the metal, and Figure 3 shows an end view taken 
from the outer or open end of the sleeve of 
Figure 2. 

Referring to these drawings, the ring-tongue 
terminal body includes a metal ferrule 2 which 
is shown in broken lines and having central bore 

3, also shown in broken lines, for reception of 
the bared end of the central conductor of an in 
Suated Wire. 
Onto the exterior ferrule 2 has been fitted a 

composite cover 6 composed of an inner thin 
metal ferrule 8, shown in broken lines, and 
exterior plastic sleeve 20. The outer end of the 
composite cover is enlarged as shown to a Sub 
stantially greater diameter to receive and fit over 
the outside of an insulated portion of the Wire. 
Both the insulation portion and the ferrule por 
tion having Smaller bore are eventually pres 
sure-forged together and together with a Wire 
so as to form a secure and substantially perfect 
electrical connection. 
As shown in broken lines at the left-hand end 

of Figure i, the end 22 of the plastic sleeve 2 has 
been inverted into the open end of the thin metal 
ferrule portion & thus covering the latter and 
insulating it for a substantial distance. 

Figure 2 shows the plastic sleeve 2 and the 
metal sleeve 8 in an intern ediate stage of its 
manufacture. As shown the length of plastic 
tubing has been stretched and pushed over the 
metal sleeve with a substantial length projecting 
beyond the larger end of the metal sleeve 8. 
The insulated composite cover has then been subjected to a baking operation at a temperature 

{{\ and for a time Sufficient to remove excess plastic 
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izer and leave the plastic in an only slightly 
plasticized condition, rigid, tough and malleable. 
This process as shown, Figures 2 and 3, has 
shrunken the extended portions of the plastic 
So that it partially covers the open end of the 
sleeve 8. This sleeve as shown in Figures 2 and 
3 is then further treated by pressing into it a 
round-nosed punch adapted to substantially fit 
the inside of the larger end of the sleeve" as shown 
in Figure 1. This punch may be cold, but is pref 
erably heated to a temperature at which the 
plastic is substantially softened. By this means 
the extended end 22 of the plastic sleeve as shown 
in Figures 2 and 3 is inverted and expanded to 
its position as shown in Figure 1. 
The resulting structure has the primary ad 

vantage of insulating the end of the metal por 
tions of the connector so as to give a desired 
creepage distance or Sparkover path. In addi 
tion to this, however, it has the further advan 
tage that when the enlarged portion 8-2 is 
crimped onto an insulated wire, the in-turned 
plastic tube is moded into the insulation on the 
Wire, and the in Suiation is forced up over its inner 
edge So as to give a stronger and more secure en 
gagement, than in the case of a Straight plastic 
Sleeve not in-turned in this manner. A further 
advantage is found also in the fact that the in 
turned plastic if not heated beyond a critical 
terinperature of flow during the punch molding 
operation retains "elastic memory' or trapped 
Stress Such that it tends very slowly to return 
toward the Snailer diamete" which it had as in 
dicated in Figures 2 and 3, and this tendency may 
be ireleased if the temperature is raised substan 
tially. Any such recovery which occurs increases 
the preSSure against the wire and thus gives a 
Ore Secure connection. 
What I claim is: 
1. An electrical connector of the type compris 

ing a metal ferrule and a covering sleeve of tough, 
malleable plastic material capable of transmit 
ting sufficient radial pressure for cold forging the 
ferrule onto a Wire, which is characterized by an 
end of the plastic sleeve being folded back into 
the end of the metal ferrule, said sleeve insulat 
ing the Outer end of said ferrule inside and Out 
side completely around its periphery and for a 
Substantial distance from said periphery back 
along the inside and outside of said ferrule, said 
sleeve end being at least semirigid and strongly 
resistant to collapse or compression by forces 
applied thereto along lines parallel to the axis 
of the sleeve and ferrule whereby when said 
sleeve and ferrule ends have been compacted 
tipon an end portion of an insulation sheath on 
a Wire said sleeve end cannot readily be slipped 
bodily-out of said ferrule end. 

2. An electrical connector of the type compris 
ing a metal ferrule and a covering sleeve of 
tough, in alleable plastic material capable of 
transmitting sufficient radial pressure for cold 
forging the ferrule onto a Wire, which is char 
acterized by an end of the plastic sleeve being 
folded back into the end of the metal ferrule, 
fitting closely in said inetal ferrule and having 
elastic nemory of a smaller circumference, said 
sleeve insulating the outer end of said ferrule in 
side and outside completely around its periphery 
and for a Substantial distance from said pe 
tiphery back along the inside and Outside of 
said ferrule, said sleeve end being at least semi 
rigid and Strongly resistant to collapse or com 
pression by forces applied thereto along lines 
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4. 
parallel to the axis of the sleeve and ferrule 
Whereby when said sleeve and ferrule ends have 
been compacted upon an end portion of an in 
Sulation sheath on a wire said sleeve end cannot 
readily be slipped bodily Out of said ferrule end. 

3. An electrical connector having a metal fer 
rule portion adapted to receive the stripped end 
of the central conductor of an insulated Wire, an 
insulation support portion of greater internal di 
ameter than the first-named ferrule portion and 
-extending beyond said ferrule portion to receive 
the insulation on said Wire, and a tube of tough. 
halleable plastic covering the exterior and the 
end of Said insulation support portion and ex 
tending back for a substantial distance entirely 
throughout its periphery in intimate contact with 
both the inner and outer walls of said insulation 
Support, Said tube being at least semirigid and 
Strongly resistant to forces of compression ap 
plied thereto along lines parallel to the axis of . 
the connector whereby when said insulation sup 
port portion is compiressed upon an insulation 
sheath on a wire the portion of said tube between 
Said insulation support portion and such insula 
tion sheath cannot readily be slipped bodily out 
of Said insulation support portion. 

4. The method of insulating an electrical con 
inector ferrule Which comprises applying onto said 
ferrule a sleeve of tough malleable piastic insula 
tion material which is substantially longer than 
the ferrule and leaving a substantial length of 
Said sleeve projecting beyond the end of the fer 
rule, shrinking the sleeve onto the ferrule, push 
ing back into the open end of the ferrule and ex 

5 panding the in-turned portion of the sleeve to fit 
against the inside of the end portion of the fer 
rule. 

5. An electrical connector having a metal fer 
rule portion adapted to be cold forged into elec 
trical contact with the center conductor of an 
insulated Wire, a metal insulation supporting 
portion secured to and extending from said fer 
rule portion and adapted to surround and be 
Cold forged into gripping relationship with the 
insulation covering of said wire, and a continu 
ous integral tube of deformable insulating ma 
terial circumferentially covering and being in 
intinate contact with the outer surface, one end, 
and a substantial annular portion adjoining said 
end on the interior of said insulation supporting 
portion, Said insulating tube being of such tough 
malleable material as to transnit the radial pres 
Sure by which said insulation supporting portion 
is cold forged onto the insulation covering of 
Said Wire said tube being at least semirigid and 
strongly resistant to forces of compression ap 
plied thereto along lines parallel to the axis of 
the connector whereby when said tube and sup 
porting portion are compiressed upon an end por 
tion of the insulation covering on the wire the 
end of the tube cannot readily be pulled bodily 
out of the interior of said insulation supporting 
portion. 
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