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3,347,979 
ELECTRICAL CONNECTOR WITH AUDIBLE 

INDICATOR MEANS 
Norman E. Hoffman, Harrisburg, Pa., assignor to AMP 

Incorporated, Harrisburg, Pa. 
Continuation of application Ser. No. 286,652, June 10, 

1963. This application Jan. 20, 1966, Ser. No. 521,77 3 
8 Claims. (Cl. 1174-87) 

This application is a continuation of application Ser. 
No. 286,652, ?led June 10, 1963, now abandoned. 

This invention relates to improvements in screw-on 
type electrical connectors utilized to provide an insulated 
mechanical and electrical interconnection between the 
stripped ends of two or more electrical conductors. 
The Wide-spread need for a low-cost insulated con 

nector for interconnecting power supply conductors has 
‘sponsored the development of a variety of connectors 
having a tapered insulating cap containing a spring mem 
ber adapted to force the ends of conductors to be con 
nected together. 
The uses of connectors of this type are many and 

varied, including use in a very substantial number of 
the house, building and factory power wiring circuits in 
stalled in recent times. In such use, the connector is most 
typically installed by semi-skilled labor frequently under 
adverse conditions. For example, the connector may be 
employed in relatively inaccessible locations, such as in 
terminal boxes disposed within building walls or within 
conduit disposed within concrete sub?ooring, sealed off 
by either plaster or cement grout. Such use makes it dif 
?cult to locate and replace faulty connections, and par 
ticularly necessary to assure against accidental grounding 
of the wires connected for reasons of safety, including the 
prevention of ?re. For these reasons, it is desirable that 
the connector utilized be properly installed with the 
wires fully inserted with the insulating cap thereof and 
held in an interface contact which will be maintained 
throughout the life of the connection. 
One shortcoming of the prior art connectors is that 

there is no adequate‘ means to insure that a connection 
is properly made. Because of this it is frequently the case 
that the person applying the connector will fail to en 
gage the wires to be connected fully within the connec 
tor, with the result that the conductors therein will be 
come disengaged, causing a connection failure or at the 
very least, permitting the conductors to create a dad 
gerous exposure of hot wires. On the other hand, the 
person installing the connector may, by excessive twist 
ing, so work the Wires as to break or shear the conduc~ 
tive strands, such that either a connection failure will 
occur or the sheared wire ends will drop out of the con 
nector at some time thereafter. The above problems are 
aggravated in situations wherein it is not possible to 
make a visual inspection of the connector. 

Accordingly, it is one object of this invention to pro 
vide an improved insulating connector assembly adapted 
to interconnect the stripped ends'of electric conductors 
in a manner whereby adequacy of connection is assured. 

It is a further object of the invention to provide an 
improved connector assembly incorporating means to 
certify the proper use of the connector in interconnecting 
electric conductors without the need for visual inspec 
tion. 
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It is a particular object of the invention, to provide an 

insulated connector cap adapted to interconnect electric 
conductors incorporating a feature whereby the person 
installing the connector may easily determine at what 
point conductor wires inserted within the connector are 
fully engaged. 

It is another object of the invention to provide an 
improved connector assembly incorporating as a feature, 
means to automatically prevent excessive strains being 
placed upon conductors interconnected therewithin. 

It is yet another object of the invention to provide an 
improved connector assembly having a novel tapered 
spring member adapted to provide a more reliable inter 
connection between electric conductors. 
Other objects and attainments of the present invention 

will become apparent to those skilled in the art upon a 
reading of the following detailed description when taken 
in conjunction with the drawings in which there are 
shown and described illustrative embodiments of the 
invention; it is to be understood, however, that these 
embodiments are not intended to be exhaustive nor limit 
ing of the invention, but are given for purposes of illus 
tration in order that others skilled in the art may fully 
understand the invention and the principles thereof and 
the manner of applying it in practical use, so that they 
may modify it in various forms, each as may be best 
suited to the conditions of a particular use. 
The foregoing objects are attained by the present in 

vention through the use of an insulating cap having an 
internal bore adapted to accommodate‘ a coiled spring 
member featuring a wire con?guration adapted to co 
operate with cam surfaces integral with the cap member 
and operable in a manner manifesting to the person in 
stalling the connector, the completion of a proper con 
nection by a distinct change in rotational force required 
to twist the connector cap. In one embodiment the coiled 
spring member is secured within the insulating cap with 
one end thereof in engagement with a cam surface in one 
end of the cap to provide a distinct difference in required 
applied rotational force, and a distinct audible click when 
the conductors inserted therein are properly positioned. 
Another embodiment features an insulating cap having 
cam surfaces at either end and a coiled wire secured there 
in, having ends shaped to cooperate with the cam sur 
faces of the cap to provide a distinct change in required 
applied rotational force when the conductors inserted 
therein are properly seated. In both embodiments the dis 
position of the coiled wire member is such as to force 
the conductors inserted therein into a stable interface 
contact of relatively low resistance. In both of the em 
bodiments of the invention the cam surfaces and ends 
of the coiled wire are arranged so that when the con 
ductors are properly seated and engaged within the as 
sembly, no amount of further twisting will operate to 
shear the conductors. Additionally, in both embodiments 
the cam surface and end of the coiled wire 'is such as to 
permit the connector assembly to be removed from the 
wires without damage to either the wires or the connec 
tor assembly. In the embodiment having cam surfaces at 
both ends of the coiled wire means are provided to relax 
the grip of the coils upon the conductors inserted therein 
upon rotation of the assembly in the directiotn of re~ 
moval. 
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In the drawings: 
FIGURE 1 is a perspective showing the assembly of 

the invention in engagement with two conductors to per 
form an interconnection therebetween; 
FIGURE 2 is a perspective, exploded and partially sec 

tioned of the assembly of the invention in one embodi 
ment; 
FIGURE 20 is a plan view of the camming surface of 

the embodiment of FIGURE 2, taken along lines Za-Za; 
FIGURE 2b is a sectional view taken along lines 

Zb-Zb, of the camming surface of the embodiment shown 
in FIGURE 2; 
FIGURE 20 is a sectional view taken along the lines 

2c——2c of FIGURE 2; 
FIGURE 3 is a perspective view, partially sectioned, 

showing the invention of the one embodiment assembled 
and positioned to receive two electrical conductors; 
FIGURE 3a is a sectional view taken along the lines 

3a-3a of FIGURE 3; 
FIGURE 4 is a perspective view, partially sectioned, 

showing the invention of the one embodiment with two 
electrical conductors fully engaged therein; 
~FIGURE 4a is a sectional view taken along the lines 

(ta-4a of FIGURE 4; 
FIGURE 41) is a sectional view taken along the lines 

4b——4b of FIGURE 4; 
FIGURE 5 shows the assembly of the invention having 

conductors engaged therein and fully seated and depicts 
the operation of the assembly caused by further rotation; 
which operation results in the action of the assembly to 
certify proper conductor engagement and to preclude ex 
cessive twisting of the conductors; 
FIGURES 5a and 5b are sections taken along the lines 

5a—5a, 5b—5b of FIGURE 5, showing, respectively, the 
positions of the spring end of the invention during cap 
rotation; 
FIGURE 6 shows the assembly of the invention as 

shown in FIGURE 5 with the conductors and spring 
backed away from the engaged position following cap ro 
tation in an opposite direction for disengagement of the 
conductors; 
FIGURE 6a is a view similar to FIGURE 5:: showing 

the position of the spring end to prevent spring rotation 
relative to the cap during disengagement of the con 
ductors; 
FIGURE 7 is a partially sectioned exploded view of 

another embodiment of the invention, including cam sur 
faces within the insulating cap member at opposite ends 
of the spring member; 
FIGURE 8 is a perspective view showing the opposite 

side of the insert shown on the left of FIGURE 7; 
FIGURE 8a is a perspective view showing an alterna 

tive form of the insert of the device of FIGURE 7; 
FIGURE 9 is a perspective fragmentary view illustrat~ 

ing the camming surface of the housing; 
FIGURE 10 is a side elevation of the spring member 

of the embodiment of FIGURE 7; and 
FIGURE 11 is a perspective view in full section show 

ing the assembly of FIGURE 7. 
Referring now to FIGURE 1, there is depicted in the 

hands of a mechanic, the device of the invention assem 
bly 10, in the process of being installed to interconnect 
conductors 18 and 20. Conductors 18 and 20 may be con 
sidered as standard solid or stranded wire jacketed with 
an insulating sheath. Conductors of this type are frequent 
ly found in 110 or 220 volt electric systems such as those 
used to supply power to houses, buildings and the like. 

Following approximate positioning of the conductors, 
the device 10 is rotated in the direction shown by the ar 
row, with the conductors held relative thereto and forced 
under slight pressure into the assembly. As will be here 
inafter described in detail when the conductors are proper 
ly and fully engaged within 10 the mechanic will be made 
to feel a distinct difference in the amount of force required 
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to twist the assembly 10 relative to conductors 18 and 20. 
As an additional feature further rotation of assembly 10 
results in a distinct clicking also apprising the mechanic 
of the proper engagement of the conductors within the as 
sembly. Following certi?cation, continued and excessive 
twisting of assembly 10 about conductors 18 and 20 will 
not serve to shear the conductor ends due to a ratcheting 
feature which permits the assembly housing to be rotated 
with respect to the assembly spring member holding the 
conductors together. The assembly 10 may be removed 
by rotation in the opposite direction to that indicated 
with the conductors again held fast as in the manner of 
insertion. 

Turning now to a detailed description of the assembly 
of the invention in one embodiment, reference is made to 
FIGURE 2, and the partially sectioned perspective show 
ing the assembly to be comprised of two components; a 
one-piece housing 16 of insulating material and a metal 
coiled tapered spring 40. Housing 16 is preferably an inte 
gral structure formed of a molded thermoplastic resin, aS 
for example, nylon having insulating qualities, resiliency 
and a substantial toughness and resistance to shear open 
at one end, as at 17, and closed at the other end by a cap 
22. The interior of 16 de?nes a bore 36 of substantially 
constant diameter adapted to retain spring 40. The wall 
thickness of 16 is su?iciently thick, considering the char 
acteristics of the material of which it is comprised, to with 
stand the forces imparted to the structure during assem 
bly, as will be more fully explained hereinafter. Extend 
ing radially from 16 are wings 12 and 14 adapted to pro 
vide surfaces whereby the assembly may be more easily 
gripped for rotation during installation. 
As shown in FIGURES 2, 2a and 2b, cap 22 includes 

an interior surface having a central raised cylindrical por 
tion 34 which serves as a conductor stop, a recessed vol 
ume surrounding 34, shown as 28, and an outer raised por 
tion or plane 24;, extending around the circumference of 
34 and slotted as at 30. The raised portion 24 forms an in 
clined camming surface 26 leading from slot 30 and a 
face 31 thereof around at an increasing height relative to 
the interior transverse surface of 22 to a face 32 of sub 
stantially greater height than face 31, the function and 
further features of which will be more fully described 
hereinafter. 

Axially disposed from cap 22 and extending within the 
bore 36 of housing 16 is a projecting rim 38 which acts 
as a spring retainer. As indicated in FIGURE 2, rim 38 
is bevelled on the entry side thereof for receiving the 
spring member 40 and is substantially ?at on the other 
side thereof to form a perpendicular surface relative to 
the surface of bore 36 for retaining spring 40. Rim 38 is 
shown as integrally formed with housing 16, but may be 
a separate piece secured thereto in a manner to be de 
scribed with respect to a further embodiment of the 
invention. 

Coiled spring 40 includes at one end a radial extension 
42 joining a section of turns 41 which are closely spaced 
relative to each other and of a relatively low pitch. Join 
ing section 41 is a further section 45 having wire turns 
of a substantially higher pitch with spacings between each 
turn of the coil as indicated by numeral 46. Section 45 
terminates at an end 44, having substantially the same 
con?guration as the preceding turn of the coil. Spring 
49 is preferably a stiff compression spring and of a 
length slightly longer in its relaxed state than the longi 
tudinal dimension of bore 36 as measured from the inner 
surface of ?ange 38 to the bottom surface of cap 22. 
The largest external diameter of spring 40' or the diame 

ter occurring in section 45 thereof is slightly less than 
the diameter of bore 36. The smallest external diameter 
of spring 40, of course, depends on the diameter of the 
wire utilized for the spring and the spring taper but is 
made such as to de?ne a diameter considerably less than 
the diameter of the housing ‘bore 36 to accommodate ex 
pansion for a given range of conductor sizes or number 
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of conductors employed. The interior diameter of the 
last turns of section 41 is less than twice the diameter 
of the smallest conductor to be utilized with the assembly 
for a given range of wire sizes. 
Assembly of spring 40 within housing 16 is preferably 

accomplished before use and shipment with the spring 
being inserted in the direction shown to a point wherein 
the last turn is seated against rim 38, with opposite end 
42 nesting in slot 30 of cap 22. The diameter of section 
45 of spring 40 assures that spring 40 will not be acci 
dentally dislocated from within the shell or housing 16. 
FIGURE 3 shows assembly 10 with spring 40 engaged 

as above described and conductors 18 and 20 suitably 
stripped and positioned for insertion within the assembly. 
As will be apparent from FIGURE 3, end 42 is nested 
within slot 30 and conductor stop 34 is nested within the 
turns adjacent end 42; i.e., within one end of section 41 
of spring 40. The cooperation betwen spring 40 and con 
ductor stop 34 assures that spring 40 is properly seated 
and aligned within the assembly both prior and during 
use of the assembly in interconnecting conductors 18 
and 20. As FIGURE 3a shows, the end 42 of spring 40 
may be considered as resting within slot 34] without par 
ticularly bearing against either of the faces 31 and 32. 
To operate the assembly, the bared ends of conductors 

18 and 2d are inserted within the entry portion 17 of 
housing 16 down into the interior of section 45 of spring 
4t? to engage the interior thereof at some point wherein 
the diameter of the interior of the spring is smaller 
than the combined diameters of the conductors 18 and 
20. The taper of spring 40 operates to guide the two 
conductors together. With the conductors and assembly 
held as indicated in FIGURE 1, a slight forcing together 
of the conductors and the assembly 10 with a counter 
clockwise rotation relative to the entry end thereof op 
crates to draw the conductors down within spring 40 the 
interior surfaces of the spring turns operating on the 
conductors much as a screw thread. Continued rotation in 
addition to further drawing the conductors axially along 
the interior of the assembly into spring section 41, tends 
to force the conductors together into intimate contact 
to form an interface therebetween su?icient to de?ne a 
relatively low resistance stable electrical path between 
conductors. This is shown in FIGURES 4 and 4b. As 
assembly 10 is rotated in the counter-clockwise direction 
with conductors 18 and 20 held fast, spring 40 also ro~ 
:tates by reason of the bearing relationship of end 42 
thereof against face 31 within slot 30‘. 

Since the interior diameter of section 41 of spring 40 
is substantially less than twice the diameter of the con 
ductors 18 and 20, the spring 40 must gradually expand 
as the conductors proceed toward stop 34 in the axial 
direction within assembly 10. The forced expansion of 
4d serves to gradually increase the forces driving the con 
ductors together. Additionally, the threading of the con 
ductors through the various turns of 41 forms indenta 
tions wiping the conductors and breaking the surface cor 
rosion thereon to form conductive path through spring 
40 between the conductors. This feature, although not 
relied upon for de?ning the connection achieved may be 
useful in instances wherein more than two conductors 
are terminated by the assembly. 

Continued rotation of 10 results in conductors 18 and 
20 being drawn axially within spring 40 to a point where 
in the ends of the conductors bear against the face of 
stop 34 as shown in FIGURE 4. At this position of axial 
movement the electrical and mechanical connection be 
tween conductors 18 and 20 is completed and further 
rotation of assembly 10 serves no useful purpose. In 
prior art devices it is at this point that further rotation 
imparts shearing strains to the conductors causing a 
diminution in the quality of connection and in many in~ 
stances a complete failure of connection by shearing 
the conductors and/ or housing. It is at this point that 
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6 
the ratcheting and certifying features of the assembly 
of the invention come into play. 

Viewing now FIGURE 5 the operation of the ratchet 
ing and certifying feature will now be explained. Con 
sidering the last several turns of the assembly 10 the 
forward turns in section 41 of spring 40, by the gripping 
relationship with respect to the conductors 18 and 20, 
force the wire ends to be driven against the face of 
stop 34. This results in spring 40 being forced in the 
opposite direction in compression. The provision of 
spacings 46 between turns in section 45 permits axial 
movement of the spring. As this occurs spring 40 backs 
away from cap 22 and lifts the last turn and end 42 of 
slot 30 and off faces 31 as shown in FIGURE 5a. Since 
the bearing relationship between end 42 and face 31 is 
no longer present, coil 40‘ then ratchets or rotates freely 
with conductors 1S and 20 within the bore 36 of 16. As 
this occurs the amount of force necessary to rotate as 
sembly 10 relative to conductor wires 18 and 20 is dis 
tinctly and drastically reduced, thus signifying to‘ the 
mechanic that the connection has been properly completed 
and that further rotation of the assembly In is unneces~ 
sary. Furthermore, since housing 16 may now rotate 
freely, the shearing strain imparted to conductors 18 and 
20 by continued rotation is substantially eliminated. 

This last motion of spring 40 as the end turns in section 
41 are driven axially and the turns in section 45 are com 
pressed further operates to achieve an elastic reserve ex 
tending radially inwardly forcing the wires 18 and 29 
together and against the stop 34. This additional move 
ment of coil 40 also serves to cause the inner coil faces 
to penetrate deeper into the conductive material of con 
ductors 18 and 20, as the wires are forced into the smaller 
diameter turns of the spring. 
As a further and additional certifying feature of the 

embodiment above described, continued rotation of as 
sembly 10 after end 42 has been raised to the position 
shown in FIGURE 5a results in the end being rotated 
and lifted about cam surface 24 approximately 360° as 
shown in FIGURE 5b. As end 42 clears face 32 it is 
forced by additional spring compression to snap down 
off the cam surface over slot 30. This results in a clicking 
sound further indicating to the operator that the proper 
connection has been accomplished. 

In the event that it is desired to remove the assembly 
10 from the conductors the assembly may be rotated in 
the clockwise direction until end 42 of spring 40, as in 
dicated in FIGURES 6 and 6a, bears against face 32. This 
results in the spring being held fast relative to housing 
16 and continued rotation results in the backward thread 
ing of the spring 40 relative to conductors 18 and 20 to 
remove the assembly. As this process takes place in a 
reverse sense to that described with respect to FIGURES 
3-5, spring 40 is caused to expand to its original length 
and con?guration such that reinsertion of the conductors 
and subsequent rotation of 16 will cause the end 42 to 
reseat against face 31 in slot 30, thus preparing the assem 
bly for a repeated engagement of conductor wires. 
While the housing 16 is shown as an integral one-piece 

plastic structure, it is fully contemplated that by employ 
ing fabricating techniques known to those skilled in the 
art, the assembly housing could be made in more than 
one piece. For example, the housing 16 could include an 
internal threading proximate the end cap 22. which itself 
would be externally threaded to mate with 16 to form the 
assembly. 
FIGURES 7-11 show partially sectioned perspective 

views of a further embodiment of the assembly of the 
invention, wherein cam surfaces are provided at each end 
of a tapered coil spring member. 
As shown in FIGURE 7, the assembly 50 includes a 

housing 52 securing a tapered coil spring member 100 
therein and has a general operation and function identical 
to that of assembly 10 heretofore described. Integrally 
formed with housing 52 are wings 54 and 56 suitable to 
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facilitate rotation of the assembly in the same manner 
as heretofore described. Also, similar to the construction 
of the device heretofore described is a central bore 58 
extending along the length of housing 52. At one end of 
the housing is an opening 60 adapted to accommodate the 
entry of a plurality of conductive wires to be mechanical 
ly and electrically connected by the assembly. At the other 
end is a cap portion 62 having a recessed face better 
revealed in FIGURE 9. The recessed face is formed by 
90° segments 64 and 66 having, respectively, a bottom 
surface of constant depth and a surface of gradually in 
creasing axial thickness to form a cam surface with a 
180° segment 65 forming an upper face. The segments 
are adjoined and include at one end a face 68 and at the 
other end a transition portion 70. The function and pur 
pose of the features of cap 62 will be described herein 
after. 

Secured within bore 58 at a point spaced from the 
opening 60 forming the entry portion of housing 52 is 
an insert 72 of a generally annular shape having a central 
bore 74 sized to accommodate conductive wires inserted 
into the housing. The insert 72 further includes an out 
wardly disposed radial ?ange portion 76 adapted to ?t 
within a complementary bore 78 against face 59 of hous 
ing 52 and be bonded thereto. Formed on an interior por 
tion of 72 is an axially projecting cam surface 80 of the 
con?guration best shown in FIGURE 8. Cam surface 80 
includes a segment of approximately 180°, which is of 
increasing axial thickness tapering from a point even with 
the surface of ?ange 76 up to a point of maximum thick 
ness as at 84 to de?ne a face 86 perpendicular to the 
surface of 76. The remaining 180° segment of the spring 
bearing surface is de?ned by the surface of 76. The face 
86 acts to provide an audible click and serves to block 
spring rotation during the removal procedure through an 
operation analogous to face 34 of assembly 10. FIGURE 
8a depicts an alternative form of insert 62’ which is dimen 
sionally identical with insert 72 except in the provisions 
of two cam surfaces 80’, de?ning two spring stop faces 
86’. Through this embodiment the number of audible 
clicks per revolution is doubled. 
Assembly of 50 calls for insertion of spring member 100 

into bore 58 with one end being seated against the sur 
faces of end cap 62. Thereafter, insert 72 is positioned 
as shown in FIGURE 11 and bonded to bore 78 and 
face 59. A preferred method of bonding insert 72 is by 
spinning the insert and at the same time holding 52 ?xed 
to produce frictional heat suf?cient to effectively weld the 
insert to 52. This approach is particularly useful when 
the parts are of nylon, or in fact, most any thermoplastic 
material. It is, of course, understood that if the parts are 
of materials not adaptable to the spinning technique, such 
parts may be glued or otherwise chemically bonded in 
any well-known manner, or mechanically connected as by 
threading. With insert 72 so installed, spring member 100 
is locked within the assembly and secured against displace 
ment therefrom. . 

As shown in FIGURES 7, 10 and 11, spring member 
100 is quite similar to the spring described with the 
embodiment above treated. It includes a tapered length 
section 102 with closely nested turns of a given pitch 
joined by a section 104 with turns of constant diameter 
of a greater pitch and spacing. The ?rst turn of the spring 
section 104 is disposed in a plane at less than 90° rela 
tive to the longitudinal axis of the spring to form an end 
108 on the section diameter. The last turns of section 102 
include a gradually enlarged radius turning into a plane 
perpendicular to the longitudinal axis of the spring to 
form an end 106 having a 90° segment extending out to 
the diameter of section 104. 

In operation, conductors such as 110 and 112 are in 
sertecl within assembly 50. The assembly is then rotated 
in a counter-clockwise direction with respect to the entry 
portion of the assembly in the same manner as heretofore 
described. The wires are drawn into the assembly and 
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8 
gradually forced together by the threading action of the 
interior surface of the spring turns in section 102. Spring 
100 is held against relative rotation with respect to hous~ 
ing 52, by reason of end 106 bearing against face 68 of 
end ‘cap 62 as shown in FIGURE 11. The ends of the 
conductors 110 and 112 after a certain number of turns 
of assembly 52 come to bear against the center interior 
face of end cap 62. Further rotation of the assembly 
causes the more reduced diameter turns of section 102 to 
continue to thread back along the conductors to further 
drive 110 and 112 together. As the section 102 threads 
.back along the conductors from the ends thereof and sec— 
tion 104 compresses, the end 106 is lifted out of the 
recessed portion of end cap 62 away from face 68 to 
slide around the face at a point above the top of face 68' 
in the same manner as end 42 in assembly 10. As end 
106 clears face 68, an immediate and distinct reduction in 
required applied force to rotate the assembly is felt and an 
audible click results from end 108 snapping off face 86 
thus certifying to the person making the installation that 
the assembly is properly engaged upon the conductors and 
that further rotation is unnecessary. During counter 
clockwise rotation of assembly 50, end 108 is held against 
relative rotation by reason of spring 100 being held 
through end 106 in engagement with face 68. As with 
assembly 10, shearing strains imparted to the conductors 
are substantially eliminated by the free rotation of the 
assembly housing relative to the spring and the conductors 
held therein. 
The embodiment represented by assembly 50 includes 

a feature which facilitates removal of the assembly from 
the wires with the same amount of force being required 
to remove the assembly as was required to install the 
assembly. This feature is highly advantageous in applica 

' tions wherein the assembly is engaged and removed. Upon 
rotation in the clockwise direction for removal of the as 
sembly, spring end 106 rotates in a direction relative to 
end cap 62 wherein the end trails the wire turn and slides 
along the cam surface 66 and around the periphery of the 
inner surface of 62 so as not to be locked by engagement 
with face 68. End 108 does, however, lock spring 100 
against relative movement With respect to housing 52 by 
engaging face 86 of insert 72. Continued rotation of the 
housing of the clockwise direction starts the conductors 
LlOCkCd in coil section 102, which then thread back through 
the spring. As this occurs, the spring 100 is relaxed with 
the end 106 and the turns in 102 moving forward axially 
to relieve the spring from compression and relax the grip 
upon the conductor Wires therein. It has been found that . 
the operation of coil 100 in this manner permits the as 
sembly 50 to be removed with the same or less force 
applied as the force required for installation. 
For the purpose of aiding practice of the invention but 

without any intention to restrict the scope of the inven 
tion, the following details are given relative to an actual 
unit constructed in accordance with the invention and 
found to be successfully operable with solid conductors 
varying from one No. 10 plus one No. 12 up to three 
No. 8 or two No. 6 AWG sizes. 

Assembly 50 (dimension in inches) 
Housing——nylon 
Insert—nylon 
Bore 58, diameter-—0.468 
Maximum thickness of end cap cam surface-—0.06O 
Maximum thickness of insert cam surface-0.060 
Spring 100-type MB hard drawn steel wire, galvanized 

pre-coated 
Spring length, relaxed-1237 
Spring length, compressed—1.015 
Maximum spring diameter-0.460 
Spring taper-9° 
Section 102-10 turns, 0.060 pitch 
Section 104-2 turns, 0.200 pitch 
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Changes in construction will occur to those skilled in 

the art and various apparently different modi?cations and 
embodiments may be made without departing from the 
scope of the invention. The matter set forth in the fore 
going description and accompanying drawings is offered 
by way of illustration only. The actual scope of the in 
vention is intended to be de?ned in the following claims 
when viewed in their proper perspective against the prior 
art. 

1 claim: 
1. An improved electrical connector for interconnect 

ing the stripped ends of a plurality of conductors includ 
ing an insulating cap having a central bore, a tapered coil 
spring member secured in said bore having spaces be 
tween spring turns to permit axial compression, means 
including a ?rst axially extending surface positioned with 
in said bore adapted to lock said spring member against 
relative rotation thereto during a given number of turns 
of cap and spring member in one direction as the plural 
ity of conductors are threaded within said spring and 
adapted to release said spring member for rotation rela 
tive to said cap following said given number of turns 
of the cap in said one direction and further means in 
said bore including an inclined surface operable to lift 
‘an end of said spring member following the release there 
of to further compress said spring member, said inclined 
surface terminating in a further axially extending surface 
positioned to engage said end of said spring member to 
produce a series of audible clicks as said cap is rotated 
following release of said spring member to thereby pro 
vide a tactile and audible certi?cation of proper inter 
connection of said conductors in said cap. 

2. An improved electrical connector for interconnect 
ing the stripped ends of a plurality of conductors in 
cluding in combination an insulating cap having a central 
longitudinal bore of a given axial length extending be 
tween an inwardly directed shoulder at an open end of 
said bore and a closed end de?ned by a transverse end 
surface, a tapered coil spring member having spaces be 
tween spring turns to permit axial compression and hav 
ing an axial length when relaxed greater than said given 
axial length of said bore to be held in compression by 
said shoulder and said transverse end surface of said 
cap which secure and position the spring member in 
said bore to receive said plurality of conductors such 
that the spring member may be threaded thereover by 
rotation of said cap in one direction to force said con~ 
ductors into electrical and mechanical contact within the 
turns of said spring member and force the conductor ends 
into engagement with said end surface, locking means in 
tegral with said cap holding said spring member against 
relative rotation to said cap during said threading, the 
locking means including an axially projecting surface of 
a length such that upon the spring member being driven 
into compression by the ends of the conductors being 
forced against the end surface of said cap, the spring 
will be released for rotation relative to said cap, the 
said locking means further including a radially disposed 
inclined surface intersecting said axially projecting sur 
face and operable to lift an end of said spring member 
as the cap is rotated, whereby the spring end snaps down 
wardly to produce an audible click as the cap is rotated, 
and where the said locking means further includes a fur 
ther axially projecting surface of a length greater than 
the ?rst mentioned surface adapted to lock said spring 
against relative rotation to said cap as the cap is rotated 
in the other direction, the said further axially project 
ing surface being disposed in the same end of said cap 
as the ?rst mentioned surface. 

3. An improved electrical connector for interconnect 
ing the stripped ends of a plurality of conductors includ 
ing in combination an insulating cap having a central 
bore, a tapered coil spring member secured in said bore 
having spaces between spring turns to permit axial com 
pression, means within said cap adapted to lock said 
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spring member against relative rotation thereto during 
a given number of turns of cap and spring member in 
one direction as the plurality of conductors are threaded 
within said spring and adapted to release said spring 
member for rotation relative to said cap following said 
given number of turns of said cap in said one direction 
and further means in said cap positioned to engage an 
end of said spring member to produce a series of audible 
clicks as said cap is rotated following release of said 
spring member whereby to provide a tactile and audible 
certi?cation of proper interconnection of said conductors 
in said cap, said cap including further means adjacent 
said ?rst mentioned means for locking said spring mem 
ber against relative rotation to said cap as said cap is 
rotated in the other direction. 

4. An improved electrical connector for interconnect 
ing the stripped ends of a plurality of conductors includ 
ing an insulating cap having a central longitudinal bore of 
a given axial length extending between an inwardly di 
rected shoulder at an open end of said bore and a closed 
end de?ned by a transverse end surface, a tapered coil 
spring member having spaces between spring turns to 
permit axial compression and having an axial length 
when relaxed greater than said given axial length of said 
bore to be held in compression by said shoulder and said 
transverse end surface of said cap which secures and 
positions the spring member in said bore to receive said 
plurality of conductors such that the spring member may 
‘be threaded thereover by rotation of said cap in one 
direction to force said conductors into electrical and me 
chanical contact within the turns of said spring member 
and force the conductor ends into engagement with said 
end surface, locking means integral with said cap in 
cluding an axially projecting surface holding said spring 
member against relative rotation to said cap during said 
threading, said axially projecting surface being of a 
length such that upon the spring member being driven 
into compression by the ends of the conductors being 
forced against the end surface of said cap, the spring 
end will be drawn off of said projecting surface so that 
said spring member is free for rotation relative to said 
cap, the said cap further including a radially disposed 
inclined surface extending within said bore and termi 
nating in a further axially projecting surface of greater 
axial length than said ?rst mentioned axially projecting 
surface, said inclined surface being positioned and op 
erable to lift said end of said spring member as the cap 
is rotated so that said end snaps downwardly to produce 
a series of audible clicks as the cap is rotated. 

5. An improved electrical connector for interconnecting 
the stripped ends of a plurality of conductors including 
in combination an insulating cap having a central longi 
tudinal bore of a given axial length extending between 
an inwardly directed shoulder at an open end of said 
bore and a closed end de?ned by a transverse end sur 
face, a tapered coil spring member having spaces be 
tween spring turns to permit axial compression and hav 
ing an axial length when relaxed greater than said given 
axial length of said bore to be held in compression by 
said shoulder and said transverse end surface of said cap 
which secures and positions the spring member in said 
bore to receive said plurality of conductors such that 
the spring member may be threaded thereover by rota 
tion of said cap in one direction to force said conductors 
into electrical and mechanical contact within the turns 
of said spring member and force the conductor ends into 
engagement with said end surface, locking means inte 
gral with said cap holding said spring member against 
relative rotation to said cap during said threading, the 
locking means including an axially projecting surface of 
a length such that upon the spring member being driven 
into compression by the ends of the conductors being 
forced against the end surface of said cap, the spring 
will be released for rotation relative to said cap, the 
said locking means including a radially disposed inclined 
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surface intersecting said axially projecting surface and 
operable to lift an end of said spring member as the 
cap is rotated, whereby the spring end snaps downwardly 
to produce an audible click as the cap is rotated, the 
locking means further including a further axially pro 
jecting surface of a length greater than the ?rst men 
tioned surface adapted to lock said spring against rela 
tive rotation to said cap as the cap is rotated in the other 
direction. 

6. An electrical connector comprising a cap of insulat 
ing material having an internal bore of a given axial 
length adapted to receive and insulate the stripped ends 
of a plurality of electrical conductors, a spring member 
having a relaxed axial length greater than said given axial 
length, means within said bore adapted to captivate said 
spring member, said spring member being comprised of 
a length of coils with progressive turns being of a re 
duced diameter to de?ne an interior taper having a sec 
tion substantially less in cross-sectional area than the 
cross-sectional area of a circle de?ned by the periph 
eral points of conductors inserted therein, a projecting 
surface disposed in one end of said cap adapted to lock 
said spring against movement relative to said cap dur 
ing engagement of said conductors to permit rotation 
in one direction of said cap to thread said conductors 
Within said spring to a point wherein the ends of said 
conductors engage a transverse inner face of said cap, 
the said spring including a section of spaced coils adapted 
to permit axial compression of said spring by the con 
ductors inserted therein bearing against the inner face of 
said cap, the said projecting surface having a length such 
as to release said spring for relative rotation within said 
cap following axial movement of the end of said spring 
as the spring is compressed by the ends of said conduc 
tors bearing against the inner surface of said cap, the 
said projecting surface of said cap joining a cam surface 
inclined to round said cap inner surface and there is 
included a second projecting surface of a greater length 
adapted to hold said spring against relative rotation in 
the other direction to permit said conductors to be 
threaded out of said spring. 

7. An improved electrical connector for interconnect 
ing the stripped ends of a plurality of conductors includ 
ing an insulating cap having a central longitudinal bore 
of a given axial length extending between an inwardly 
directed shoulder at an open end of said bore and a 
closed end de?ned by a transverse end surface, a ta 
pered coil spring member having spaces between spring 
turns to permit axial compression and having an axial 
length when relaxed greater than said given axial length 
of said bore to be held in compression by said shoulder 
and said transverse end surface of said cap which secures 
and positions the spring member in said bore to receive 
said plurality of conductors such that the spring mem 
ber may be threaded thereover by rotation of said cap 
in one direction to force said conductors into electrical 
and mechanical contact within the turns of said spring 
member and force the conductor ends into engagement 
with said end surface, locking means integral with said 
cap including an axially projecting surface holding said 
spring member against relative rotation to said cap dur 
ing said threading, the said projecting surface being of 
a length such that upon the spring member being driven 
into compression by the ends of the conductors being 
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forced against the end surface of said cap, the spring 
will be released for rotation relative to said cap, the 
said cap further including a radially disposed inclined 
surface terminating in a further axially projecting sur 
face and operable to lift said end of said spring mem 
ber as the cap is rotated so that the said end snaps 
downwardly off said further axially projecting sruface to 
produce an audible click as the cap is rotated, the said 
further axially projecting surface being of a length greater 
than the ?rst mentioned axially projecting surface adapted 
to lock said spring against relative rotation to said cap 
as the cap is rotated in the other direction, and the said 
axially projecting surfaces are each disposed at different 
end of said spring member within said cap. 

8. An improved electrical connector for interconnect 
ing the stripped ends of a plurality of conductors in 
cluding in combination an insulating cap having a cen 
tral longitudinal bore of a given axial length extending 
between an inwardly directed shoulder at an open end 
of said bore and a closed end de?ned by a transverse 
end surface, a tapered coil spring member having spaces 
between spring turns to permit axial compression and 
having an axial length when relaxed greater than said 
given axial length of said bore to be held in compres 
sion by said shoulder and said transverse end surface of 
said cap which secures and positions the spring member 
in said bore to receive said plurality of conductors such 
that the spring member may be threaded thereover by 
rotation of said cap in one direction to force said con 
ductors into electrical and mechanical contact within the 
turns of said spring member and force the conductor 
ends into engagement with said end surface, locking 
means integral with said cap including an axially pro 
jecting surface holding said spring member against rota 
tion relative to said cap during said threading and being 
of a length such that upon the spring member being 
driven into compression by the ends of the conductors 
being forced against the end surface of said cap, the 
spring member will be released for rotation relative to 
said cap, the said cap further including a radially dis 
posed inclined surface terminating in a further axially 
projecting surface and operable to lift an end of said 
spring member as the cap is rotated so that the said 
spring end snaps downwardly off of said further axially 
projecting surface to produce an audible click as the 
cap is rotated, the said further axially projecting surface 
being of a length greater than the ?rst mentioned sur 
face so as to lock said spring member against relative 
rotation to said cap as the cap is rotated in the other 
direction, and the said axially projecting surfaces being 
each disposed at different ends of said spring member 
within said cap. 
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