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This invention relates to a connector for con 
necting electrical conductors or leads, and has 
for an object to provide a simple and effective 
means for connecting such conductors which is 
of very simple construction and may be easily 
and quickly manipulated to either connect or 
disconnect the conductors, but in which, after 
the connection is made, the conductors are sub 
stantially locked so that they will not separate 
inadvertently or with considerable strain on the 
conductors, although it is preferred that the con 
nection yield or separate before there is sufficient 
strain to break the lead or conductor. 
Another object is to provide a connector which 

will insure good electrical contact without the 
necessity of soldering or similar operations. 
With the foregoing and other objects in View 

we have devised the construction illustrated in 
the accompanying drawing forming a part of this 
speci?cation. It is, however, to be understood 
the device is not limited to the speci?c construc 
tion and arrangement shown but may include 
various changes and modi?cations within the 
scope of the invention. 

In these drawings: 
Fig. 1 is a partial side elevation and partial 

longitudinal section through a connector with 
the conductors connected thereby; 

Fig. 2 is a similar view showing a slight modi? 
cation; 

Fig. 3 is a side elevation of the connector of 
Fig. 2 with the conductors removed; 

Fig. 4 is a view similar to Figs. 1 and 2 showing 
another modi?cation; 

Fig. 5 is a, similar view showing another modi 
?cation more particularly adapted for large con 
nectors; 

Fig. 6 is a transverse section substantially on 
line 6——6 of Fig. 4, and 

Fig. 7 is a longitudinal section showing one way 
of securing the spring against turning. 

Referring ?rst to Fig. 1, the connector com 
prises an external sleeve ll] enclosing a substan 
tially cylindrical coiled spring I l, the ends of the 
sleeve It being turned inwardly, as indicated at 
l2, to retain the spring within the sleeve, and 
these inturned ends are provided with openings 
for insertion of pins l3 connected in any suit 
able or desired manner to the insulated or other 
leads or conductors Hi. The internal diameter 
of the coils of the spring I l is somewhat less than 
the external diameters of the pins I3 so that 
when the pins are inserted in the spring the 
spring is._expanded somewhat and due. to its 
resilient action ?rmly grips the pins, making good 
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2 
electrical contact therewith and also substantial 
ly locking the pins within the connector, because 
when there is strain placed on the pins, tending 
to pull them straight out from the spring, this ac 
tion tends to elongate the spring and’ this elongat 
ingaction tends to contract the coils of the spring 
making them grip the pin more ?rmly. In fact 
the greater the tension tending to pull out the 
pin the greater is the gripping action of the 
spring on the pin. The pin, however, may be 
readily inserted in or removed from the spring 
by applying a relative turning action between 
the spring and the pin while pushing the pin into 
the spring or drawing it out of the spring. Thus, 
when inserting the pin into the spring, if it is 
turned in the direction opposite to the direction of 
the coiling of the spring it will tend to unwind 
the spring making it somewhat larger or expand 
ing it so that the pin will readily move into the 
coil. Thus for example, if the spring is wound 
left-hand or counterclockwise, when inserting the 
pin if it is turned to the right or clockwise at 
the same time the force is applied tending to 
push the pin into the spring it will tend to open 
up or expand the spring and the pin will readily 
slide into place. Similarly, if it is desired to dis 
connect the conductor or remove the pin from 
the connector, if tension is applied tending to 
pull it out of the spring and at the same time it 
is'turned to the right or clockwise it will expand 
the spring suf?ciently to permit ready with 
drawal of the pin from the spring. But, as in 
dicated above, a straight pull ‘on the pin without 
the relative turning action would tend to elon 
gate the spring and tend to grip the pin more 
tightly and e?ectively prevent inadvertent sepa 
ration of the pin from the connector or release 
of the pin under severe strain. 
However, as the surface of the pin is preferably 

substantially cylindrical and relatively smooth, 
the pin and spring may be so designed or propor 
tioned that there is not a positive complete look 
ing of the pin in the spring but the maximum 
grip of the spring is such that the pin will be 
withdrawn before there is sufficient strain to 
break the lead or the connector. In the arrange 
ment shown in Fig. 1, both pins are gripped and 
held by the operator for insertion or removal of 
one pin when the other pin is in place in the 
spring, but in the disconnecting operation only 
one pin will be removed because there is always 
a slight variation in the different end portions of 
the spring and the pins so that one pin is always 
gripped somewhat tighter than the other, and the 
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released under the relative turning and pulling 
operation. With this arrangement of Fig. 1 while 
one pin is removed the other pin remains within 
the connector. In other words, only one pin can 
be removed and the connector will remain at 
tached to the other pin or conductor, because 
after one pin is removed, if it is attempted to 
remove the other pin by gripping it andthe sleeve 
ID, the sleeve will merely turn on the spring and 
there will be nothing to hold the spring to secure 
relative turning of the pin in the spring to give 
the expanding operation. 
In Figs. 2 and 3 is shown a ‘slight modi?cation 

in which after one pin is removed from the con 
nector the other pin may also .be removed. .Or 
that is, with this construction either one or both 
pins may be removed. To secure this effect means 
is provided to permit limited turning movement 
only of one end of the spring in the sleeve. In 
the arrangement shown, one end of the spring is 
turned outwardly, as indicated at i5, and seated 
in an elongated recess or slot H5 in the sleeve [0. 
This will permit sufficient relative turning move 
ment of the spring in the sleeve to secure the 
necessary expanding operation of the spring to 
release the pin, but it will also prevent turning 
of the-spring in the ‘sleeve after one pin has been 
removed so that the other pin may also be turned 
relative to the spring to expand the spring suf 
?ciently to release this pin also. 
To insure that there is su?icient electrical con 

ducting capacity through the connector it is 
preferred that the end walls l2 be pinched in 
wardly far enough to tightly grip the outer sur 
taces of the pins 13 to make good electrical con 
tact so that the outer sleeve forms a supple 
mentary conductor for the spring, and the por 
tion of the spring between the inner ends .of the 
pins is not required to carry the full current. 
For this purpose the openings in the .end walls 
l2 may be somewhat smaller in diameter than 
the exterior diameter of the pins and the sleeve 
it be a longitudinally split sleeve, as indicated 
at £1, Fig. 6, and made as a spring or resilient 
sleeve so that when the pins are inserted they 
will slightly expand the sleeve and its resilient 
aption will clamp the end walls against the pin 
to insure good electrical contact. The conduct 
ing capacity of the spring may also be supple 
mented by an independent conducting sleeve l8. 
This may be a relatively thin bronze spring sleeve 
longitudinally split at one side, as indicated at I9, 
Fig. 6, and embracing the spring and by its re; 
silient action tending to clamp itself against the 
outer periphery of the spring to give a good elec 
trical contact therewith. This sleeve is of suf 
ficient length so as to extend outwardly well be 
yond the free inner ends of the pins 13 and well 
overlap these pins so as to effectively supplement 
the conducting capacity of the portion of the 
spring between the inner free ends of the pins. 
Also as it is a split spring sleeve it will yield or 
expand to permit the spring to expand for the 
inserting and removal operations of the pins as 
described above. 
In Fig. 4 is shown a slight modi?cation in which 

the coil spring 23 corresponding to the spring II 
is of flat wire instead of round wire, as shown in 
Figs. 1 and 2. The operation and effect is the 
same except that this gives greater conductive 
effect for the spring, that is, greater cross sec 
tional area of the wire for a smaller external 
diameter, permitting the use of stronger springs 
with greater cross sections Without materially in 
creasing the diameter of the connector. Flat 
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wire also increases the gripping surface between 
the wire and the pin and electrical contact. This 
spring may also have the outwardly turned end 
2| extending into an elongated slot or recess 22 in 
the sleeve ID for the same effect as the outwardly 
turned end IS in the slot or recess l6 of the ?rst 
form, to permit limited relative turning move 
ment between the spring and the pin, and permit 
removal of either pin and prevent collapse of the 
spring. In either form if it is desired to have the 
connector permanently connected to one con 
ductor and have it adapted for insertion and re 
moval of a single pin, one end of the spring may 
be permanently connected to one lead or con 
ductor or to the sleeve ID by soldering, brazing or 
other suitable means. 

In Fig. 5 is shown a modi?ed construction in 
tended more particularly for use with relatively 
large conductors for relatively heavy current. 
In this case the enclosing member or sleeve 23 
corresponding to the external sleeve in has a 
chamber 24 in which the coiled substantially 
cylindrical spring 25 corresponding with the 
springs Ii and 26 may be located. The cham 
ber 24 is closed at one end and the member is 
provided with a flattened portion 26 to which 
the lead or conductor 21 may be connected by 
any suitable means such as the screw 28. The 
pin 29 corresponding to the pins 13 is connected 
to a block 35 also having a ?attened portion 3| 
to which the other lead 32 may be similarly con 
nected by a screw 33. The end of sleeve 23 op 
posite the end portion 26 is turned inwardly 
as indicated at 34 corresponding to the ends of 
the sleeve H] in the other forms and may be 
arranged to grip or tightly contact pin 29 to 
give good electrical connection, as described in 
connection with the ?rst form, this sleeve being 
also preferably a split spring sleeve to secure 
this effect. Also the free end of the spring 25 
may be turned outwardly as shown at 35 to ex 
tend into an elongated slot or recess 36 in the 
sleeve to permit limited turning movements only 
between the spring and the sleeve to insure re 
lease of the pin from the spring and also to 
prevent collapse of the spring, as described in 
connection with the other forms. The whole 
connector may be enclosed in an insulating cover 
31 made of rubber or suitable composition and 
it is preferably composed of two sections '38 and 
39, the section 38 enclosing the sleeve 23 and 
its connecting means to the conductor 21, while 
the section 39 encloses the outer block or end 
portion 30 of the pin and the means for con 
necting it to the conductor 32. There is pref 
erably a telescoping joint 40 between the ad 
jacent ends of sections 38 and 39 to make a closed 
joint. The inner end portion 4! of the spring 
could be free in the enclosed sleeve or it could 
be anchored to the sleeve as by soldering, brazing 
or other suitable means. 
In Fig. '7 is shown another way in which the 

spring H may be held from turning in the sleeve 
I!) so that both pins l3 may be disconnected. In 
this arrangement after the spring I I is assembled 
in the sleeve In, either with or without the sleeve 
l8, the side walls of the sleeve are punched in 
wardly as indicated at 42, preferably from op 
posite sides of the sleeve and two or four of these 
punchings may be used. As the walls of the 
sleeve are punched inwardly projections 43 are 
formed on the inner side of the sleeve, and if 
sleeve I8 is used similar projections are formed 
in this sleeve, which extend between coils of the 
spring and separate them or may bend the wire 
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of the spring, effectively holding the spring 
against turning in the sleeve. These punchings 
may be used either in conjunction with or in 
dependently of the out-turned ends I5, 2| and 
35 of the spring seated in openings in the en 
closing sleeve. This is a quicker "way of secur 
ing the spring. 

It will be understood from the above the de 
vice is of very simple construction and that the 
pins connected to the leads or conductors may 
be inserted in or removed from the connector 
easily and quickly by a very simple operation, 
but that when inserted in the connector the pins 
are tightly clamped and substantially locked 
against inadvertent separation or removal from 
the connector. Also that although the connector 
may be made in practically any sizes, depending 
on the sizes of the conductors and the current 
carrying capacities required, still its overall size 
.is not much greater than the conductors with 
their insulation or the connecting portions of 
the pins connected to the conductors. In fact, 
the whole connector for numbers l6 and 18 wire 
is less than 3/21 inch in length and less than 14 
inch in diameter. 
Having thus set forth the nature of our in 

vention, what we claim is: 
v 1. A connector of the character described 

comprising a substantially cylindrical coiled 
spring adapted for connection to a conductor 
and having an open free end portion adapted for 
insertion of a substantially cylindrical pin con 
nected to another conductor, the internal di 
ameter of said free end portion being somewhat 
less than the external diameter of the pin so 
that said spring will grip the pin after inser 
tion therein, and a split spring sleeve surround 
ing the spring and provided with an inturned 
end to retain the spring in the sleeve, and said 
inturned end being provided with an opening of 
less diameter than the pin so that as the pin is 
inserted it expands the sleeve to cause the in 
turned end to grip the pin to provide close elec 
trical contact therewith. 

2. A connector of the character described 
comprising a substantially cylindrical coiled 
spring, a split spring sleeve enclosing the spring 
including inturned ends to retain the spring in 
the sleeve and provided with openings for in 
sertion of substantially cylindrical pins into the 
open ends of the spring, said openings being of 
less diameter than the pins so that as the pins 
are inserted the sleeve is expanded to cause the 
inturned ends to grip the pins to provide close 
electrical contact therewith, and the internal 
diameter of the spring being somewhat less than 
the external diameter of the pins so that the 
spring will grip the pins after they are inserted 
therein. 

3. A connector of the character described com 
prising a substantially cylindrical coiled spring 
adapted for connection to a conductor and hav 
ing an open free end portion adapted for inser 
tion of a substantially cylindrical pin connected 
to another conductor, the internal diameter of 
the spring being somewhat less than the external 
diameter of the pin so that said spring will grip 
the pin after the pin is inserted therein, and a 
split resilient conducting sleeve embracing the 
spring and of an internal diameter such that 
it is expanded by the spring as the pin is in 
serted and thus provides close electrical contact 
with the spring to supplement the electrical con 
ducting capacity of the spring. 

4. A connector of the character described com 
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6 
prising a substantially cylindrical coiled spring, 
a sleeve enclosing the spring including inturned 
ends to retain the spring in the sleeve and pro 
vided with openings for insertion of substan 
tially cylindrical pins into the open ends of the 
spring, the internal diameter of the spring being 
somewhat less than the external diameters of 
the pins so that the spring will grip the pins 
after they are inserted therein, and a split re 
silient conducting sleeve embracing and contact 
ing the spring and of sufficient length to- over 
lap the free end portions of both pins ‘when they 
are inserted. in the spring. 

5. A connector of the character described com 
prising a substantially cylindrical coiled spring 
adapted ‘for connection to» a conductor and hav 
ing an open free end portion adapted for inser 
tion of a substantially cylindrical pin connected 
to another conductor, the internal diameter of 
the spring being somewhat less than the external 
diameter of the pin so that said spring will grip 
the pin after the pin is inserted therein, an en 
closing member provided with a chamber in 
which the spring is located and provided with 
an inwardly extending end wall to prevent with 
drawal of the spring from the chamber, said end 
wall being provided with an opening for insertion 
of the pin into the spring, the free end of the 
spring vbeing turned outwardly, and said enclos 
ing member being provided with an elongated 
recess to receive said outturned end and cooper 
ate therewith to limit turning movements of the 
spring in the chamber. 

6. A connector of the character described com 
prising a substantially cylindrical coiled spring, 
a sleeve enclosing the spring including inturned 
ends to retain the spring in the sleeve and pro 
vided with openings for insertion of substantially 
cylindrical pins into the open ends of the spring, 
the internal diameter of the spring being some 
what less than the external diameters of the 
pins so that the spring will grip the pins after 
they are inserted therein, one end of the spring 
being turned outward,- and said sleeve being pro 
vided with an elongated recess to receive said out 
turned end to limit turning movements of the 
spring in the sleeve. 

'7. A connector of the character described com 
prising a substantially cylindrical coiled spring, 
a split spring sleeve enclosing the spring in 
cluding inturned ends to retain the spring in 
the sleeve and provided with openings for inser 
tion of substantially cylindrical pins into the 
open ends of the spring, said openings being of 
somewhat less diameter than the pins so as to 
expand the sleeve by insertion of the pins and 
the inturned ends are clamped on the pins to 
provide close electrical contact therewith, the 
internal diameter of the spring being somewhat 
less than the external diameters of the pins; so 
that the spring will grip the pins after they are 
inserted therein, and cooperating means on one 
:free end portion of the spring and the sleeve to 
permit limited turning movement only of the 
spring in the sleeve. 

8. A connector of the character described com 
prising a substantially cylindrical coiled spring, 
a split spring sleeve enclosing the spring includ 
ing inturned ends to retain the spring in the 
sleeve and provided with openings for insertion 
of substantially cylindrical pins into the open 
ends of the spring, said openings being of some 
what less diameter than the pins so as to ex 
pand the sleeve by insertion of the pins and the 
inturned ends are clamped on the pins to pro 
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vide close'electrical contact ‘therewith, the ';in 
ternal diameter of the spring vbeing somewhat 
less than the external diameters of :the upinsso 
that the spring will ,grip the pins' afteritheyare 
inserted therein, and means to limit turning 
movements of ‘the spring in the-sleeve. 

9. A connector of the character described'com 
prising a substantially ‘ cylindrical coiled spring, 
a sleeve enclosing the spring including inturned 
ends to retain the spring in the sleeve and pro 
vided with openings for insertion of substantially 
cylindrical pins into the open, ends ‘of the spring, 
the internal diameter of the spring being :some 
what less than the external diameters of the pins 
so that the spring will grip'the'pins after-they 
are inserted therein, and inwardly projecting lugs 
on the sleeve engagingthe spring andlimiting 
turning movements of the springinthe sleeve. 

10. A connector of the character described 
comprising a substantially cylindrical coiled 
spring, a split springsleeve enclosingtherspring 
including an inturned end'to retaintthe :spring 
in the sleeve and provided with an opening‘for 
insertion of a substantially cylindrical ‘pin into 
the open end of the spring, said, opening-beinggof - 
a size somewhat smaller than the 'pin‘ so that 
the sleeve is expanded by insertion of the pin to 
cause the inturned ends‘ to grip thee-pin andipro 
vide close electrical contact therewith, andthe 
internal diameter of the spring v:loeingsomewhat 4 
less than the external diameter of the pin so 
that the spring will grip the pin after it is in 
serted therein. 

11. A connector of ‘the character described 
comprising a substantially cylindrical coiled 
spring adapted for 00111160171011.1130 aconductor 
and having an .open free end-portion adapted 
for insertion of a substantially‘cylindrical'pin 
connected to another conductor, the-internal'di 
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ameter of the springwbeing somewhat-lessthan lo 
the external diameter-10f thelpin so ,thatzsaid 
spring will grip the pin after the, pin is inserted 
therein, a split resilient conductingssleeve .em 
bracing the spring-providedwith aninwardly 

8 
extending end wall to prevent withdrawal of the 
spring from the sleeve, and said end wall being 
provided with an opening for insertion of the 
pin into the spring and of less diameter than 
the pin so that the sleeve will be expanded as 
the pin is inserted to cause said end-wall to grip 
the pin and provide close electrical contact there 
with. 

12. ,A connector of the character described 
comprising a substantially cylindrical coiled 
spring adapted for connection to a conductor 
and having an open free end portion adapted for 
insertion of a substantially cylindrical pin con 
nected to another conductor, the internal di 
ameter of the spring being somewhat less than 
the external diameter of the pin so that said 
spring will grip the pin after the pin is inserted 
therein, and. a split resilient conducting sleeve 
embracing and closely contacting the spring and 
of a length to overlap a portion of the pin and 
extend beyond the free end portion thereof when 
the pin is inserted in the spring to supplement 
the electrical conducting capacity of the spring. 

HARVEY I-IUBBELL. 
JOSEPH F. l-lIEALY, JR. 

REFERENCES CITED 

The following references are of record in'the 
?le of this patent: 

UNITED STATES PATENTS 

Number Name Date 
839,260 Benson __________ __ Dec. 25, 1906 
978,630 Oettgen _________ __ Dec. 13, 1910 

1,441,045 Tredwell _________ __ Jan. 2, 1923 
2,261,372 Holke ____________ __ Nov. 4, 1941 
2,427,001 Hubbell et a1. ____ __ Sept. 9, 1947 

FOREIGN PATENTS 

Number Country Date 
47,858 Switzerland ______ __ June 9, 1909 

91,452 Austria __________ __ Feb. 26, 1923 
105,795 Australia ________ __ Nov. 24, 1938 
828,535 France __________ __ May 19, 1938 


