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WIRE CONNECTOR 

The present invention relates generally to wire con 
ne'ctors for securing a connection between electrical 
wire ends by rotational installation of the connector 
over the wire ends and pertains, more speci?cally, to a 
wire connector in which installation torque is transmit~ 
ted from an insulating housing to a tapered spring con 
nector member contained within a cavity in the housing 
through threaded engagement between the spring 
member and the housing. 
Wire connectors have proved to be highly effective 

in providing a simple means for securing electrical 
wires together, both mechanically and electrically, in 
many different installations and have gained a high de 
gree of commercial acceptance. As a result. a wide va 
riety of such devices has been developed in an effort to 
simplify their design and construction while increasing 
their operating effectiveness. In such devices, the wires 
are connected by a tapered, helically coiled spring 
member contained within a housing of insulating mate 
rial having a closed end such that the connection is in 
sulated electrically. The device is turned onto the ends 
of the wires with installation torque being transmitted 
from the housing to the spring member. With some ex 
isting connectors. it is possible to make a connection 
which is unsafe and actually hazardous. In particular, 
in connecting solid wires where the wire ends are not 
precisely aligned longitudinally with one another. the 
following several distinct hazardous conditions can oc 
cur. 

First, the electrical wires can be threaded into the 
connector with such force that the wire which is ad 
vanced longitudinally further than the remaining wires 
can actually drill through the insulation material of the 
housing at the closed end. 
Second, the wires can be threaded into the connector 

with sufficient force so that the furthest advanced wire 
strikes the closed end of the housing. Ifthe closed end 
of the housing resists penetration of the wire, and if ad 
ditional torque is applied, the wire can act like a screw 
and the spring member can act like a nut, thus develop 
ing a force that can drive the spring member in the di 
rection away from the closed end of the housing toward 
the open end. Unless there is a sufficiently strong sup 
plementary means for retaining the spring member in 
side the housing. the spring member can partially back 
out of the housing. creating a hazardous condition. 
Third. with only one or two convolutions of the 

spring member gripping the wires. the furthest ad 
vanced wire can strike the non-resistant closed end of 
the housing. Continued rotation of the connector will 
cause movement of the spring member away from the 
closed end of the housing thereby disengaging the driv 
ing coupling between the housing and the spring mem 
ber and leaving only a limited connection between the 
spring member and the wires. A strong pull on either 
wire could pull the wire from the connector. 

It is therefore an object of the invention to provide 
a wire connector which overcomes the above limita 
tions and thus precludes the occurrence of the hazard 
ous conditions outlined above. 
Another‘ object of the invention is to provide a wire 

connector with an improved coupling arrangement be 
tween the spring member and the housing of the con 
nector for transmitting installation torque from the 
housing to the spring member. 

2 
Still another object of the invention is to provide a 

wire connector in which considerable torque can be ap 
plied to the connection between wires without slippage 
between the housing and the spring member of the con 
nector. 
A further object‘of the invention is to provide a wire 

connector with a simplified construction having com 
ponent parts which are easy to manufacture. assemble 
and use. 
The above objects, as well as still further objects and 

advantages. are attained by the invention which may be 
described brie?y as a wire connector for securing a 

' connection between electrical wire ends by rotational 

30 

40 

50 

installation over the wire ends, the wire connector 
comprising a helically coiled spring member extending 
longitudinally from a larger diameter first end toward 
a smaller diameter second end, the spring member 
being generally tapered longitudinally along a central 
portion between the ends thereof and having a plurality 
of convolutions, and a housing of relatively rigid insu 
lating material, the housing having a cavity containing 
the spring member, the cavity having a configuration 
generally complementary to the external con?guration 
of the spring member with the relative dimensions of 
the cavity and the spring member providing a clearance 
space between the housing and the central portion of 
the spring member, the cavity including an end portion 
adjacent the second end of the spring member, that end 
portion having a diameter smaller than the outside di 
ameter of at least one convolution adjacent the second 
end of the spring member, the one convolution having 
a thread-forming edge along the outside periphery 
thereof such that rotation of the housing relative to the 
spring member in the direction of installation will form 
a complementary thread in the housing at the end‘por 
tion to establish a threaded engagement between that 
one convolution and the housing for transmitting instal 
lation torque from the housing to the spring member. 
The invention will be more fully understood, while 

still further objects and advantages will become appar 
ent, in the following detailed description of a preferred 
embodiment illustrated in the accompanying drawing. 
in which: 
FIG. 1 is a plan view of a wire connector constructed 

in accordance with the invention; 
FIG. 2 is an end view of the wire connector; 
FIG. 3 is an enlarged cross-sectional view taken along 

line 3-—3 of FIG. 1, together with a pair of electrical 
wires to be connected; 
FIG. 4 is a view similar to FIG. 3, but with the wire 

connector installed over the ends of the electrical 
wires. 1 

Referring now to the drawing, and especially to 
FIGS. 1 through 3 thereof, a wire connector con 
structed in accordance with the invention is illustrated 
generally at 10 and has a housing 12 of relatively rigid 
dielectric material and a helically coiled spring member 
14 ?xed within the housing 12. 
Housing 12 is of unitary construction and preferably 

is molded of a synthetic resin having desirable strength 
and toughness as well as the requisite electrical insulat 
ing properties. The housing is generally in the form of 
a shell providing an internal bore or cavity 16 extend 
ing from an open end 18 of the housing 12 to a closed 
end 20, a ?rst part 22 of the cavity 16 having an inter 
nal diameter great enough to receive the ends of insu 
lated electrical wires 24 and 26 to be placed within the 
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wire connector 10 and a second part 28 having an in 
ternal contour generally complementary to the external 
con?guration of the helically coiled spring member 14, 
as will be explained in more detail hereinafter. 
As outlined above, it is the function of a wire connec 

tor to secure firmly together a plurality of wires to es 
tablish a fast mechanical joint as well as a good electri 
cal connection between the ends of the wires. The 
wires 24 and 26 are received within the wire connector 
10 through the open end 18 and are engaged by the 
spring member 14 by twisting the wire connector to 
longitudinally advance the wires from open end 18 to 
ward closed end 20, the engagement of spring member 
14 with the wires 24 and 26 being likened to a screw 
threaded engagement. 

In order to facilitate grasping and turning of the wire 
connector during installation, the exterior of the hous 
ing 12 is provided with a pair of cars 30 extending later 
ally outwardly. Ears 30 may be gripped conveniently by 
an operator’s fingers to enhance the ability of the oper 
ator to twist the wire connector as the connector is ad 
vanced along the wires 24 and 26. The particular con 
figuration of the ears 30 also serves to indicate the di 
rection of rotation for installation, as illustrated by the 
arrow in FIG. 2. 
Turning now to FIG. 4, as well as to FIGS. 1 through 

3, spring member 14 is provided with a plurality of con 
volutions 32. In order to grip the wires 24 and 26 
?rmly. the convolutions 32 have an internal edge 34 for 
permanently deforming the wires by pressing a groove 
into the wires as the wire connector is advanced over 
the ends of the wires during installation. The spring 
member 14 is generally tapered from a larger diameter 
at first end 36 to a smaller diameter at second end 38, 
the taper being established by intermediate convolu 
tions of consecutively smaller diameter extending along 
the central portion 40 of the spring member lying be 
tween the first and second ends 36 and 38, respectively. 
These intermediate convolutions are resiliently expan 
sible so that a variety of wire sizes can be accommo 
dated by resilient dilation of the convolutions as the 
spring member 14 is advanced over the wires. The dif 
ference between the inside diameter of the cavity 16 
adjacent the intermediate convolutions and the outside 
diameter of the intermediate convolutions along the 
central portion 40 of the spring member 14 establishes 
a clearance space 42 which accommodates the desired 
resilient expansion of the intermediate convolutions. 
The ability ofthe intermediate convolutions to expand 
and contract resiliently also serves to maintain a rela 
tively constant gripping force upon the Wires through 
cycles of heating and cooling which may be encoun 
tered during service. 

In order to couple the spring member 14 for rotation 
with the housing 12 during installation of the wire con 
nector 10 over wires 24 and 26, the relative dimensions 
of the cavity 16 adjacent closed end 20 and the convo 
lution at the second end 38 of the spring member are 
such that an interference fit is established between the 
housing and the spring member adjacent the second 
end 38 sufficient to transmit the requisite driving 
torque for installation. Thus, the inside diameter of the 
end portion 44 of the cavity 16 is smaller than the out 
side diameter of the convolution 46 ofthe spring mem 
her. 
As best seen in FIG. 3, prior to installation. end por 

tion 44 has no thread complementary toconvolution 

4 
46 but merely receives convolution 46 at the entrance 
to end portion 44 with a slight interference fit. The con 
volution 46 has a thread-forming edge 48 along the out 
side periphery of the convolution so that relative rota 
tion between the housing 12 and the spring member 14, 
as the housing is rotated in the direction of installation, 
will establish a complementary thread 50 in end por 

‘ tion 44 and thus provide a threaded engagement be 
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tween the convolution 46 and the housing 12. As such 
relative rotation is continued, a deeper thread 50 is es 
tablished in the wall of the housing by a combination 
of pressing and cutting of the housing material by the 
end portion of the spring member at end 38 in response 
to installation of the wire connector 10 upon the wires 
24 and 26. In order to assure the formation of such a 
deeper thread and thus enhance the coupling between 
the housing and the spring member, the end portion 44 
of the cavity 26 is tapered toward a smaller diameter at 
the end wall 52 of the housing 12. Relative rotation be 
tween the housing and the spring member will stop 
when the end 38 of the spring member bears againstthe 
end wall 52 of the housing. Continued turning of the 
housing will merely thread the wires 24 and 26 deeper 
into the spring member 14. 

Preferably, the wall thickness of the end wall 52 and. 
the wall thickness of the wall of the housing along end 
portion 44 is greater than the predetermined wall thick 
ness of the remainder of the housing so as to reinforce 
the housing in the vicinity where the spring member is 
coupled to the housing. Additionally, the thickness of 
the end wall 52 is great enough to withstand the thrust 
of the end 54 of wire 24 against the end wall. Further 
more, by limiting the inside diameter of the convolu 
tion 46 at the small end 38 of the spring member 14 to 
that which will not permit the passage through convolu 
tion 46 of a wire having sufficient column strength to 
pierce the end wall 52 of the housing. such failure of 
the housing is prevented. 
Manufacture and assembly of the component parts of 

the wire connector 10 is simpli?ed by ‘the above 
described structure. Thus, the spring member 14 need 
merely be placed within the housing 12 wherein the 
spring member is retained by place by lip 56 which 
projects into the cavity 16 at the large end 36 of the 
spring member. The interference fit between the small 
end 38 of the spring member and the corresponding 
end portion 44 of the cavity will enable the starting of 
the coupling thread 50. During installation of the wire 
connector over the wires to be connected, thread 50 is 
completed and provides an effective means for posi 
tively coupling the spring member with the housing'so 
that full installation torque can be transmitted from the 
housing to the spring member without slippage or other 
deleterious effects which could result in a poor connec 
tion. Manufacture ofthe housing is simplified in that no‘v 
special structure, such as abutments or threads, is re 
quired at the closed end 20 of the housing, nor is any 
thread required adjacent the lip 56 or anywhere along 
the cavity 16. Assembly is simplified in that angular ori 
entation of the spring member 14 relative to the hous 
ing 12 is not critical when the spring member is inserted 
into the housing. 

It is to be understood that the above detailed descrip 
tion of a preferred embodiment is provided by way of 
example only. Various details of design and construc 
tion may be modified without departing from the true 
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spirit and scope of the invention as set forth in the ap 
pended claims. 
The embodiments of the invention in which as exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. As an article of manufacture, a wire connector for 
securing a connection between electrical wire ends by 
rotational installation over the wire ends, said wire con 
nector comprising: 

a helically coiled spring member extending longitudi 
nally from a larger diameter ?rst and toward a 
smaller diameter second end, said member being 
generally tapered longitudinally along a central 
portion thereof between said ends and having a 
plurality of convolutions; 

a housing having a wall of relatively rigid insulating 
material. said housing having a cavity containing 
said spring member, the cavity having a con?gura 
tion generally complementary to the external con 
figuration of the spring member with the relative 
dimensions of the cavity and the spring member 
providing a clearance space between the housing 
and the central portion of the spring member, said 
wall having a predetermined wall thickness along 
the portion of the length thereof corresponding to 
the tapered longitudinal central portion of the 
spring member; 

said housing including a lip projecting into the cavity 
adjacent the first end of the spring member and re 
‘taining the spring member within the cavity prior 
to said rotational installation, and an end wall adja 
cent the second end of the spring member; and 

coupling means for transmitting installation torque 
from the housing to the spring member, upon said 
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6 
rotational installation, and subsequently precluding 
relative longitudinal movement between the spring 
member and the housing, said coupling means con 
sisting of: 
an unthreaded end portion of said cavity, said end 

portion having a given inside diameter at the out 
side periphery of at least one convolution adja 
cent said second end of the spring member, the 
thickness of the wall at the unthreaded end por 
tion of the cavity and at said end wall being 
greater than said predetermined wall thickness; 
and 

a thread-forming edge along the outside periphery 
of at least said one convolution adjacent the sec 
ond end of the spring member, said thread 
forming edge having an outside diameter larger 
than the given inside diameter of the unthreaded 
end portion of the cavity by an amount great 
enough to enable, upon rotation of the housing 
relative to the spring member in the direction of 
said installation, the formation of a complemen 
tary thread of sufficient depth in the thicker 
housing wall at said unthreaded end portion to 
establish a threaded engagement between the 
said one convolution and said housing of a 
strength great enough to transmit said installa 
tion torque and preclude said longitudinal move 
ment; 

said one convolution having an inside diameter small 
enough to preclude the passage through the convo 
lution of a wire having sufficient column strength 
to pierce the end wall. 
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