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This invention relates to electrical connectors, and, in 
particular, refers to connectors of the type adapted to 
form an easily made interconnection among a plurality 
of terminals of blade or spade constructions. 

It is an object of the invention to provide an improved 
connector construction wherein the contact elements make 
optimum contact with terminals inserted therein. 
A further object is to provide a connector which may 

be economically manufactured and easily assembled. 
Another object is to provide an improved means for 

attaching the contact elements to the connector housing. 
An additional object is to provide a connector having 

resilient contact elements which form a permanent con 
nection with the terminal inserted therein. 

Other objects of the invention will become apparent 
uplonh consideration of the accompanying drawings in 
w 10 : 

Figure 1 is an axial section through one form of con 
nector embodying the invention; 

Fig. 2 is a lateral section taken along the line 2—2 of Fig. 1; 
‘ Fig. 3 is a longitudinal section taken on the line 3—3 
of Fig. 1; 

Fig. 4 is a section similar to that of Fig. 3, but shows 
a modi?ed means of attaching the contact elements to 
the connector housing; 

Fig. 5 is a lateral cross section taken on the line 5~5 of Fig. 4; 
Fig. 6 is a longitudinal section similar to that of Fig. 3, 

showing another modi?ed form of the invention; 
Fig. 6A is a view corresponding to Fig. 6 but showing 

a modi?cation of the invention; 
7 is an axial section taken on the line 7—-7 of 

1g. ; 

Fig. 7A is an axial section taken on line 7A~7A of Fig. 6A; 
Fig.78 is an end elevation taken from the right of Figs. 

6 an ; ' 

Fig. 9 is a longitudinal section, similar to that of Fig. 3, 
of the invention adapted to interconnect two pairs of 
terminals; 

Fig. 10 is a section taken on the line 10—10 of Fig. 9; 
Fig. 11 is a lateral section taken on line 11—11 of Fig. 9; 
Fig. 12 is a partial longitudinal section through a modi 

?ed form of the invention; 
Fig. 13 is a cross section taken on the line 12—12 

of Fig. 12; 
Fig. 14 is a partial longitudinal section through an 

other form of the invention; 
Figs. 15 and 16 are sections taken respectively on lines 

15-—15 and 16~16 of Fig. 14; 
Fig. 17 is an axial section through a modi?ed form 

of connector which is adapted to make permanent con 
nection with a terminal; 

Fig. 18 shows an application of the connector of 
Fig. 17; 

Fig. 19 is an end view of the connector of Fig. 17; 
Fig. 20 is a longitudinal section through another form 

of the invention; and 
Fig. 21 is a longitudinal section through a still further 

modi?ed form of the invention. 
Referring ?rst to Figs. 1-3, the connector 1 has a 

hollow insulative housing 3 which contains within its 
bore 5 a pair of oppositely disposed contact elements or 
strips 7. These strips are adapted to provide axially or 
longitudinally spaced mouths or receptacles which re 
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ceive the conductors A and their ?at'or spade terminals 
B. Current from one conductor ?ows through the con 
tact strips 7 to the other. 
The contact elements 7 are preferably fabricated from 

resilient strip stock by rebending the flat end portions 9 
thereof upon the base portion 11 about axes transverse 
to the length of the housing, the ?at portions being lo 
cated inwardly of the ends of the base portion. Rounded 
detent nibs 13 may be formed in the end portions to ?t 
in detent holes C in the terminals B and removably or 
yieldably hold the terminals. It will be noted that the 
?at portions 9 lie ?atwise against the ?at faces of the 
terminals B, thereby a?’ording a large area of contact 
between elements A-B. Entry of a terminal spreads the 
portitlms 9, causing the latter to resiliently grip the ter 
mlna . 

The bore 5 of the housing 3 is preferably provided 
with opposite ?at walls 15 which serve to locate and 
align the ?at base portions of the contact strips 7, it being 
understood that, in the broader aspects of the invention, 
the base portions do not necessarily have to be flat but 
may be shaped in other ways. The walls 15 of the 
housing 3 have oppositely disposed projections 17 which 
extend radially into the bore 5 and ?t in suitable apertures 
19 formed in the internal base portions 11 of the contact 
elements '7. If only one projection 17 is provided for 
each contact element 7, it is preferably of noncircular 
form so as to restrict or eliminate twisting of the ele 
ment. The diametrical distance between the inner faces 
of the projections 17 is preferably less than the over-all 
width of the pair of contact elements when they are 
placed face to face, i. e., end portions 9 contacting each 
other. This feature of construction prevents either of 
the elements from becoming disconnected from the pro 
jections 17 upon which it is mounted. Mounting of the 
elements upon the projections 17 is achieved by slight re 
silient deformation of the end portions 9, which tempo 
rarily reduces the overall width of the contact elements 
and permits their insertion. When the apertures 19 align 
with the projections 17, the elements 7 snap into place 
against the walls 15. 

It will be recognized that, broadly speaking the manner 
of connecting the elements to the housing 3 may be re 
versed if desired. In this case apertures would be formed 
in the wall 15 of the bore to receive radial projections 
on the base portions 11 of the strips 7. 

In the modi?ed form of connection 1’ shown in Figs. 
4 and 5, the contact elements 7 are attached to the walls 
15 of the housing bore 5 in a slightly diiferent manner. 
In this design each strip 7 has two slots 21 opening into 

‘ are snapped upon radial 
walls 15 in the manner 

In Figs. 6-8, a three~way connector 25 is illustrated 
which embodies a modi?ed form of means for connecting 
the contact elements 27 to the housing 29. From this 
connector the manner in which the invention is employed 
to interconnect diiferent numbers of connectors will be . 
apparent. In this connector each of the pairs of contact 
strips 27 is provided on one end with one rebent end 
portion 31, and on the other end with two laterally spaced 
rebent end portions 33, each of these end portions being 
of a construction similar or identical to that described 
above in connection with end portions 9. The end por 
tions 31 and 33 are joined by the integral base portion 35, 
which, as before, carries current therebetween and also 
provides a means for connecting the element 27 to the 
housing 29. 
Due to the greater number of rebent terminal contact 

ing end portions 33 at one end than the portions 31 at 
the other, the required width of the contact strip at one 
end is greater than at the other. The strip 27 is there 
fore formed with a necked-in portion which provides 
lateral shoulders 37 that face the smaller end of the ele 
ment 27 having contact portion 31. The housing 29 is 
reduced in diameter to suit the element 27 and accordingly 
provides lateral shoulders 39 which engage the element 
shoulders 37 to locate or position the element with respect 
to relative movement in the direction of the end portion 
31. In order to prevent movement of contact elements 

. in the opposite direction, the opposite inner walls 41 of 
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the housing 29 having radial inwardly extending projec- ’ 
tions 43 which ?t in slots 45 formed in the base portions 
35 between the contact portions 33. The contact ele 
ments 27 are obviously inserted into the housing 29 
through the large end 47 thereof and to facilitate this 
assembly the projections 43 may be upwardly inclined in 
the direction of insertion, thus actingas wedges to com 
press the elements 27 until the bases of the slots 45 slide 
over the top of the projection shoulders 49 to be held by 
the shoulders against removal. The contact elements are 
thus ?rmly positioned in the housing 29 between the shoul 
ders 39 and the projection shoulders 49. 
The embodiment of Figs. 6A and 7A duplicates that 

of Figures 6 through 8, with the exception that the above 
described shoulders 49 are eliminated and a different 
means is employed for preventing Withdrawal of the con 
tacts from the insulator. In Figures 6A and 7A, the 
single end of the insulator’ 25 is provided with diametri 
cally opposite grooves 32, the inner ends 34' whereof 
de?ne shoulders over which engage tongues 36, struck 
from the backs of the contacts 27’. It will be appreciated 
that during entering movement of the contacts, the tongues 
36 may yield ‘until they pass beyond the shoulders 34, at 
which time‘ they snap into engaging relation therebehind 
or alternatively the tongues may be rigid while the con 
tact ends 31 and 33 yield. 

In Figs. 9-11 a connector 51 is shown for interconnect 
ing two pairs of contact elements fromv which the manner 
in which the invention can be adapted to interconnect 
more than one conductor with an equal number of con 
ductors will be apparent. The connector 51 is similar 
to connector 1 but in order to accommodate the extra 
conductor on each side each of the pair of contact 
elements 53 is enlarged to include two pairs of rebent 
terminal contacting end portions 55. These are joined 
by a base portion 57 which conducts the current between 
the opposite pairs of terminals and has laterally spaced 
apertures 59 which are placed over the radial projections 
61 extending inwardly from the inner» walls of the housing 
63 in order to position the elements in the manner indi 
cated above. 

It will be apparent to those in the artthat the inven 
tion may be embodied in connectors which are adapted 
to provide a plurality of separate interconnections be 
tween single pairs of conductors or, in other words, to 
serve more than one circuit. In these embodiments the 
housings are provided with interior partitions which de 
?ne a plurality of separate chambers or bores. The op 
posed pairs of contact elements are constructed and at 
tached to the walls of these bores in the manner described 
above in connection with Figs. 1-5. 

Figs. 12 and 13 show a modi?ed form of the invention 
wherein the housing 64 has inwardly extending ribs or 
projections 65 in its bore‘ 66 which are of substantial 
width so as to increase their strength and ‘their resistance 
to shear loads applied thereto by insertion or removal of 
the terminals. In this modi?cation the base portions of 
the contact elements 67 are bridged over‘ the ‘projections 
65, as shown at 68. The bridge portions 68 have down 
wardly struck cars 69 which lie in the plane of the ‘base 
portions and which ‘provide two axial sides and thereby 
de?ne apertures for receiving the projections 65 ‘and are 
thus effective to hold the contact elements 67 in axial 
osition. Sidewise movement of ‘the contact elements 

67 is restricted by the walls of the bore‘ 66. 
The embodiment of Figures 14, 15 and 16 is generally 

like that. of Figures 9, 10 and 11, modi?ed, ‘however, to 
embody the bridging arrangement described with refer 
ence to Figures 12 and 13. 'In Figures 14, 15 and 16, the 
insulatorSl'a is provided, intermediate ‘its length, ‘and on 
opposite walls thereof, with ribs 61a‘ which extend entirely 
thereacross and which, consequently, de?ne axially 
spaced, oppositely facing shoulders 59a. 
The contacts 53a have ‘the inwardly turned terminal 

receiving portions as described with reference to Figures 
9, '10 and 11. -In this instance, however, the base portions 
of the contacts have bridges 53b formed therein which 
extend entirely thereacross and which straddle the ribs 
61a. Each bridge 53b is provided with two, laterally 
spaced pairs of tongues 53c, corresponding to the tongues 
69 of Figures 12 and 13. The ends of these tongues lie 
immediately adjacent the corresponding oppositely facing 
shoulders 59a. With this relation, it will be appreciated 
that in inserting a pair of contacts, the 'leading'?ngers 53c 
ride up over the ribs 61a and thereafter snap into place 
behind the shoulder provided-by the rib. 
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In the embodiments of the invention which have been 

illustrated. in Figs. 1—16,..the resilient terminalcontacting 
end portions of the contact strips have been provided with 
detent nibs, such as nibs 13 in Fig. 1, which are rounded 
or otherwise suitably shaped to permit the terminal blades 
C to be Withdrawn, tension on the conductors A causing 
the nibs to ride up the edges of the detent holes to release 
the blades. The connectors so far described thus have a 
releasable or removable connection with the conductors. 
In some instances it is desirable to have a connector which 
forms a permanent connection, or at least a connection 
which cannot be easily broken by simply pulling the 
conductor. Figs. 17, 1'8 and 19 illustrate a connector 71 
that has received considerable commercial approval which 
forms such a permanent connection with one of a pair of 
connectors. From this embodiment, the manner in which 
a permanent connection may be made with more than one 
conductor will be apparent. 
The connector 71 has a housing 73 which may have 

an enlarged end 75 to facilitate production procedures 
and which also serves to indicate which end of the con 
nector 71 is capable ofpermanent connection to a conduc 
tor. A pair of contact elements 77 and 79 are mounted 
within the housing 73 by the means described. in connec 
tion with Figs. 1-3 to provide two pairs of cooperating 
terminal contacting end portions. One pair has nibs 81 
which are preferably. formed in the manner already indi 
cated, but the other pair have spur detent‘ nibs 83 which 
are adapted to prevent removal of the terminal blade 
which it engages. If it .is assumed that the edges of 
the detent hole in the terminal blade will be normal to 
the surface of the contact portion 85, it will be apparent 
that it will not be possible to pull the blade by the in 
wardly facing surfaces or shoulders on the detent nibs 83 
which make acute angles that open inwardly with the 
inner surface of the contact portion 85. Removal of a 
terminal secured to nibs 83 can, if required, be obtained 
by spreading the pair of contacting portions by means of 
a screw driver or the like. The nibs 83 may beformed 
in any desired manner, but a preferred method consists 
in shearing three sides of a substantially rectangular por 
tion of contact portion 85 and bending this rectangular 
portion .no more, than ninety degrees. As will be. recog 
nized from Fig. 17, such a construction provides, in effect, 
a catch or spur which, after insertion in the detent hole 
of a terminal blade, prevents outward movement thereof. 
A typical application of the connector 71 is illustrated 

in Fig. 18. In this application a combination tail and 
stop light 90 is shown which has two lead lines 92 and 
94 for the two electrical circuits required. These parts 
are supplied as a unit from one source and must be prop 
erly connected to the wires 92a and 94a which have been 
installed on an automobile. By attaching a connector 71 

and another to 
the conductor 94a, it is apparent that it is impossible to 
incorrectly complete the two circuits. Another popular 
manner of using the connector 71 is to permanently con 
nect it to a “hot” conductor or one leading directly to the 
power source. In this case the housing 73 furnishes in 
sulation for the conductor terminal which prevents short 
circuiting thereof. 

It will be apparent that connector 71 also has the ad 
vantages associated with the other connections already 
described. Thus, each contact element ors-trip has indi 
vidual and ‘independent terminal contacting portions for 
each terminal blade which engages the element. This, it 
will be recognized, is achieved by reversely bending suit 
able individual end portions to form the contact portions. 
The integral and continuous base-portions which join the 
end portions provide excellent current transfer means for 
the connected terminals and also serve to connect the ele 
ments in a simple manner to the connector housing. Since 
the elements may be formed by stamping and the hous 
ings by molding, expensive machining operations are 
eliminated and the connector can be inexpensively manu 
factured. 

Fig. 20 shows a modi?cation of the invention ‘wherein 
only a single contact element is employed to interconnect 
two terminal blades. In this construction a contact ele~ 
men! 67 is positioned on a lateral lug 65 in the housing 
101, the projection and element having been described in 
connection with Figs.>1'2 and '13. Opposite the projec 
tion 65 and in lieu of a ‘second contact element 67, the 
housing is provided with a second and ‘larger projection 
103. This projection extends inwardly a su?icient amount 
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to require a slight compression of the contact legs before 
the element 67 can be inserted upon the projection 65 and 
preferably maintains the legs in slightly compressed con 
dition during assembly. One face of terminal blades in 
serted in the connector will engage the inner face of the 
projection 103 and the other faces will engage the re 
silient legs of the contact element 67. Since the contact 
element 67 is a continuous'strip, the blades will be elec~ 
trically interconnected. 

Fig. 21 shows another form of connector which eni 
ploys only a single contact element to interconnect the 
terminal blades 105 and 106. The housing 107 has a 
projection 65 to which the contact element 109 is se 
cured. This element, like element 67, has a bridge por 
tion 111 over the projection 65 with ears 113 that en 
gage opposite sides of this projection. This connector 
is adapted to permanently receive the terminal blade 106 
but removably receives the connector 105. For this pur 
pose the housing has a locking ledge or projection 115 
adjacent to the terminal contacting portion or leg 117 of 
the element 109 and the blade has a shear nib 119. After 
the nib 119 has ridden over the top of the ledge 115 
upon insertion of the blade 106, its radial or lateral face 
engages the inner ?at wall 116 of the ledge. The blade 
106 is resiliently held in this position by the leg 117 sc 
that the ledge 115, by contact with the nib 119, prevents 
removal of the blade'l06. The other end of the ele 
ment 109 has a leg or terminal engaging portion 121 which 
is adjacent an inner wall of the housing 107. Blade 105 
has a detent 123 which, upon entry to the blade, lies bc 
hind the inturned end 124 of the contact and releasably 
holds the parts together. . 

As has been indicated by the various embodiments of 
the invention described and shown above, the invention is 
capable of rather wide modi?cation and it is not intended 
to limit it to the speci?c details of construction herein 
before set forth. 
What is claimed is: 
1. An electrical connector comprising a hollow housing 

having oppositely disposed radial projections extending 
into the bore thereof, a pair of oppositely disposed con 
tact strips Within the bore having integral base portions 
and having at each end reversely bent resilient end por 
tions, said base portions being in engagement with the 
walls of said bore outwardly of said end portions, the 
end portions on the opposite strips being spaced slightly 
radially from each other to provide a pair of axially 
spaced resilient mouths for receiving terminals, and means 
on the base portion of each strip to provide engagement 
with a projection and thereby position the strip. 

2. The invention as claimed in claim 1 wherein said 
elements have bridge portions bent from the base 

gaging opposite sides of the projections. 
3. An electrical coupling comprising a hollow housing 

open at opposite ends, a contact element in and extending 
lengthwise of said housing and having a base portion 
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and reversely bent end portions spaced substantially away 
from the base portion to provide relatively movable re 
silient terminal contacting portions at opposite ends of 
the element and adjacent the openings at opposite ends 
of the housing, said end portions being bent around axes 
transverse to the length of said housing and extending in 
wardly from the ends of the element toward each other 
and terminating inwardly of the ends of the base portion, 
said base portion being in engagement with the inside 
wall of the housing outwardly of said end portions, and 
means for securing the element by means of its base 
portion to the housing. 

4. An electrical coupling comprising an elongated hol 
low housing having a longitudinal bore extending there 
through and opening out of opposite ends, a contact ele 
ment in said bore having a base portion and both end 
portions being rebent about axes transverse to the length 
of the bore and spaced substantially away from the base 
portion, said end portions extending inwardly from the 
ends __of the element toward each other and terminating 
inwardly of the ends of the base portion and over the base 

that the terminal por 
trons are centrally disposed within the bore of the housing 
and one of the portions is accessible from each opening 
in the ends of the housing. 

5. The invention set forth in claim 3 wherein said base 
portion and said inside wall are flat. 

6. The invention set forth in claim 3 wherein said 
means comprises a transverse rib on said inside wall and 
said base portion has a central portion bent away from 
the plane of the base portion to provide a bridge over 
the rib but integral with the base portion, said base por 
tion having ears on opposite sides of said bridge and lying 
in the plane of the base portion and which de?ne an aper 
ture receiving said rib. 

7. The invention set forth in claim 1 wherein said base 
portions and the walls in engagement therewith are ?at. 
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