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The present invention relates to devices for 
forming a connection between one or more pairs 
of electrical conductors, and _in 'particular pro 
vides improved devices of the just mentioned 
character embodying a contact adapted to inter- ' 
lockingly receive and form a connection between 
the ‘terminals associated with such conductors. - 
'The principal objects of the invention are to 

provide devices of the above indicated type, for 
forming a connection between one or'more pairs 10 
or an odd vnumber of related electrical conductors, - 
‘which is extremely economical of manufacture; 
to provide such devices which enable the connec 
tions to be formed with or without the use of 
tools; to provide such‘devices which require very 
light pressures to form the connections, but re 
quire a relatively substantial force to separate the 
connections; and to provide such devices ar 
ranged to provide an extremely good electrical 
contact between each pair of conductors, so as to 
minimize the milli-volt loss through the devices; 
Further objects of the present invention are to 

provide devices of the above generally indicated 
character, each‘comprising a sleeve-like member, 
the opposite ends whereof are open and adapted 
to receive snap type terminals; to provide such 
devices including a spring-like contact member 
received within the body of the sleeve, the oppo 

' site ends whereof are adapted to interlock with 
snap type terminals formed at the ends of the 
associated conductors; to provide such a device in 
which the contact member within the body of the 
‘sleeve is so formed as to have an interlocking 

: connection with the sleeve,_so that it may freely 
. ' be snapped into place within the sleeve and when 

/ so received, is positively held in place therein; to 
provide such a structure wherein the body of the 
sleeve is provided with a radially inwardly ex 
tending enlargement and wherein the contact 
member is provided with‘one or more tongues 
adapted to be interlocked with the enlargement: 
and to provide such structures of generally im 
proved construction. 
With the above as well as other objects in 

view, which appear in the following description 
and in the appended claim, preferred but illus 

_ trative embodiments 01' the invention are shown 
in the accompanying drawing, throughout the 
several views vof- which corresponding reference 
characters are used to designate corresponding 
parts and in which: 

Figure 1 is a view in longitudinal section, of 
preferred embodiment of the invention; ' 

Fig. 2 is a'view in vertical. transverse section, 
taken along the line 2-2 of Fig. 1;, 
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Figs. 3 and 4 are views of the contact member 
employed in the construction of Figs. 1 and 2; 

Fig. 5 is a view in longitudinal section, of a;' 
modi?ed embodiment of the invention; and 

Figs. 6 and '7 are views of the contact member 
employed in the construction of Fig. 5. 

It will be appreciated from a complete under 
standing of the present invention that the im-‘ 
provements thereof may be embodied in line ‘con-l 
nectors or equivalent devices of widely differing 
forms and intended for use in widely differing 
applications. In an illustrative but not in a limit; 
ing sense, it is noted that the devices in question 
are widely used in the'lighting systems of auto 
motive vehicles wherein, for example, it is desired . 
to form a connection between a conductor initials 
ly assembled with the vehicle body and a con 
ductor initially assembled with the vehicle frame. 
The rapid production schedules and the highly 

competitive conditions in the'automotive industry 
have made essential the production of a line con 
nection which is extremely small, light in weight, 
.low in cost, and which may be applied to the as 
sociated conductors with or without the use of‘ 
.any. tools. Moreover, service conditions require 
connections between the associated conductors 

I - which require a substantial pull or force to sepa 
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rate the conductors and at the same time the 
connection must be one to which the conductors 
can be connected with the minimum effort so as i 
to avoid bending the relatively ?exible conductors 
during the assembly process and to also avoid 
damage to the connector itself as a part of the 
assembly process. In addition, the line connector 
is required to provide an extremely e?icient elec 
trical contact so as to minimize the milli-volt dror; 
through the connector. The present construc 
tions have been found in practice to fully meet 
the above requirements. ’ 
Referring ?rst to the embodiment of Figs. 1 

‘through 4. the device which is designated as a‘ 
whole as 20, comprises generally an outer sleeve 
or insulating body 22, and an inner contact mem 
ber designated as a whole as 24 which is adapted 
to receive and. interlockingly engage the usual 
snap type terminals 26 and 28, associated with 
the conductors 30 and 32, between which the line 
connector 20 is intended to form a connection. . 

As will be understood, the sleeve or outer body 
22 may be formed of any suitable insulating 
material, such~for~ example as the compositions 
sold commercially under the names Bakelite, 
Tenite, and the like. In the present instance, 
the connector20 is intended to form a connec 

" tion between a single pair of conductors so that 
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. from the contact. 
"only a single tongue 46 is illustrated for associa 

the sleeve 22 is of generally cylindrical form, 
having a bore 34 of substantially uniform diam 
eter extending throughout the length thereof, 
and having counterbored end portions 36, of 
slightly larger diameter than the main bore 34, so 
as to facilitate the initial guiding of the terminals - 
26 and 28 thereinto. It will be appreciated that 
where it'is desired to form the connectors to 
provide a connection between two or more re 
lated pairs of conductors or an odd number of 
conductors, the outer sleeve is correspondingly 
formed to provide two or more bore portions, 
similar to the bore 34, in the manner described 
in applicant’s copending application Serial No. 

' 224,851, ?led August 15, 1938, now Patent No. 
2,257,317, dated Sept. 30, 1941. One side of the 
bore 34 is provided with grooves 31 which ex 
tend inwardly from each end, and de?ne be 
tween them a boss 38 of relatively short axial 
length, which is positioned substantially mid 
way between the ends of the sleeve 22, for co 
operation with the contact member 24, as here 

> inafter described. 

The contact 24, preferably composed of cop 
per or other good conducting material, is illus 
trated as being formed by a suitable stamping 
operation, frpm an initially plane sheet of stock, 
of a length slightly less than the length of the 
bore portion 34, and of a width such that when 
it is rolled into ‘the cylindrical form shown in 
Figs. 1 and 2, the diameter thereof is slightly 
less than the diameter of the portion 40 of each 
snap type terminal 26 and 28 with which it is 
adapted or intended to be used. With this re 
lation, when such snap type terminal is in 
serted into the body of the contact 24, it is 
sprung to a slightly larger size, leaving the op 
posite edges 24a and 24b thereof (Fig. 3) in 
slightly spaced relation. _' 
In order to adapt the contact 24 to interlock 

ingly engage the associated snap type terminal 
26 and 28, the body thereof is provided with 
openings 42 and 44 adjacent the ends thereof, 
the axially outer walls whereof are indented to 
provide tongues 46, which, in use, extend into 
circumferential grooves such as 58, formed on 
the terminals 26 and 28. With this relation, it 

.will be understood that when a terminal, such 
as 26, is introduced into the body of the contact 
24, the tapered nose of the terminal passes over 5 
the associated tongue 46, until such a time as 
the groove 58 in the body thereof comes into 
registry with the tongue. At this time, they 
tongue enters the groove and so is eifective to 
prevent the terminal from being withdrawn 

In the illustrated instances. 

tion with each terminal although it will be un 
derstood that in practice a plurality of such 
tongues may be provided if desired. 
The body of the contact 24 is cut away at the 

respectively opposite side thereof to de?ne two 
pairs of longitudinally extending ?ngers, the 
?ngers of one pair being designated 52 and 54, 
and the ?ngers of the other pair being desig 
nated 56 and 58. In the completely formed 
contacts, the ?ngers 52 and 54 arebent slightly 
radially inwardly, and thus yieldingly engage 
the tapered nose of the corresponding snap type 
terminal. The other ?ngers 56 and 58, in turn, 
are bent slightly outwardly, and interlock with 
the opposite ends of the previously mentioned 
boss 38 formed in the body of the sleeve 22. 

Considering now the preferred mode of as 
sembling and using the connector 20, it will be 
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appreciated that the contact member 24 is com 
pletely formed and rolled into the generally 
cylindrical form'shown in Fig. 4_ as a separate 
operation, and that thereafter, it is inserted into 
the body of the sleeve 28. The free diameter of 
the contact 24 is such that it is relatively freely - 
but snugly received within the bore 34 of the 
sleeve 28, and the ?ngers'56 and 58 are, of course, 
of such widths that they are freely received 
within the grooves 31 formed in the wall of the 
bore 34. The contact 24. may, therefore, be 
freely inserted into the body of the sleeve and 
moved therealong until such a time as the lead 
ing ?nger 56 or 58, as the case may be, engages 
the boss 38. Continued movement of the con 
tact 24 cams such leading ‘?nger 56 or 58 radially 
inwardly, enabling it to pass over the inner 
surface of the boss 38. As soon as the contin 
ued movement of ‘the contact brings such lead 
ing ?nger past the end of the boss 38, it is en 
abled to again spring outwardly to the posi 
tion shown in Fig. 1,.at which time the trailing 
?nger 56 or 58 is in_ closely spaced relation to 
the leading edge of the boss 38. Inthe assem 
bled position of the parts, therefore, the boss 
38 is received between the fingers 56 and 58, 
which ?ngers cooperate therewith to positively 
prevent withdrawal of the contact 24 from the 
lead 22. In such position also the body of the 
contact 24 which is diametrically opposite the 
?ngers 56 and 58 lies in relatively freely abut 
ting relation to the corresponding wall portion 
of the bore 34 and so prevents the ?ngers 56 
and 58 from passing over the boss 38. 
In applying a conductor such as 30 or 32 to the 

thus completely assembled line connector, it will 
be understood that the body of the conductor may 
be grasped, either by a, tool or manually, at a 
point adjacent the snap terminal thereof, so as to 
introduce the tapered nose of the terminal into 
the body of the Contact 24. During this initial 
movement, the tapered nose of the snap terminal 
,cammingly enlarges the diameter of the contact 
24, so that the latter grips the terminal and makes 
a good electrical contact therewith. The con 
tinued movement of the snap terminal into the 
body of the contact 24 finally brings the groove 
58 associated therewith into registry with the 
corresponding tongue 46, which thereupon enters 
the groove, and so locks the terminal in place. 
The ?nal movement of the terminal into the body 
of the contact. also brings the tapered nose there? 
of into engagement with the inwardly bent cor 
responding ?nger 52 or 54, which action tends to 
wedge the terminal between such tongue and the 
other tongue 46, so that the terminal is at all times 
?rmly gripped by the contact. This relationship 
materially improves the electrical connection be- ' 
tween the parts. It will be understood that the 
tapered nose of each contact facilitates the entry ' 
thereof into the body of the contact, and this 
entry may be further facilitated if desired by 
slightly thinning the metal of the contact adja 
cent the ends thereof so as to give the mouth of 
the contact a slightly tapered form. 
Referring to the embodiment shown in Figs. 5, 

6 and '7, it is desirable under certain conditions to 
supplement the holding action of the ?ngers 52 
and 54 (Fig. 3) by means of an additional pair of 
fingers, in the relationship shown in the above 
identi?ed copending application. In such in 
stances, the body of the contact 13, is formed to 
de?ne the two related pairs of ?ngers 12, ‘I4, and 
18 and 18, all whereof, in the completely formed 
contact structure, are bent slightly radially in 
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wardly in the manner previously described with 
reference to ?ngers 52 and 54, and serve to yield 
ingly grip the tapered nose of the snap terminal 
26 at points on opposite sides of the open seam 
between the two edges 10a and 10b of the con 
tact. In order to form the interlocking connec 
tion between‘ the sleeve and ‘the contacts, the 
sleeve is provided with grooves 31 extending in 
wardly from the ends thereof, so as to form the 
boss 38, and the central body portion of the con 
tact ‘H1 is provided with apair of ?ngers 80 and 
82, which, in that completely assembled position 
of parts, lie on opposite sides thereof and embrace 
the boss 38; the holding action thus obtained be 
ing the same as in the embodiment of Figs. 1_ 
through 4. In all other respects other than those 
mentioned above, the construction, assembly, and 
mode of use of the embodiment of Figs. 5, 6 and 
7 preferably duplicate the embodiment of Figs. 1 
through 4. > ' 

From the foregoing description, it will be ap 
preciated that the present invention provides im 
proved line connector constructions, character 
ized in that an interlocking connection is pro 
vided between the contact member and the outer 
enclosing sleeve which interlocking connection 
positively prevents withdrawal of the contact 
from the sleeve, while at the same time permit 
ting ready assembly of the contact with the 
sleeve. In each instance, the assembly may be '30 

readily and economically made and is extremely 
satisfactory in service. 
Although only several speci?c embodiments of 

the invention have been disclosed, it will be ap 
preciated that further modi?cations in the form, 
number and arrangement of parts thereof may be 
made within the spirit and scope of the inven 
tion. ' ‘ 

What is claimed is: 
10 In an electrical connectorifor association with 

a pair of conductors each having a terminal, the 
combination of an outer body having an opening 
extending therethrough, a generally tubular con 

' tact member received within said opening and > 
15 adapted to interlockingly receive one of said ter-, 

minals in each end thereof, the inner wall of said 
opening having circumferentially aligned grooves 
formed therein extending inwardly from the ends ‘ 
with the inner ends thereof in spaced relation so 

20 as to de?ne between the'inner ends thereof a lat 
erally inwardly extending holding part having a 
shoulder at each end thereof, andsaid contact 
member having bendable ‘?ngers formed thereon‘ 
and spaced along the length thereof, said ?ngers 

25 being adapted to move in one or‘the other of said 
grooves during the movement of said contact‘into 
said outer body, and to interlock respectively be 
hind said shoulders so as to hold said contact in 
place. 2 

CHAS. E. WADE. 


