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The present invention relates to an electrical
connector plug and relates more particularly to
an electrical connector plug of the self-piercing
type.

An object of the present invention is to provide
an electrical connector plug that does not re-
quire the user to strip the insulation from the
wires of a conductor cord in order to connect the
wires to the contact elements of the plug thus
making it possible for unskilled persons to at-
tach the plug to s conductor cord quickly without
the use of tools. Another .object of the inven-
tion is to provide a connector plug of the self-
piercing type in which the various parts of the
plug cannot accidentally become separated and
live contacts cannot be exposed while the plug is
in use. A further object of the invention is to
provide a connector plug of the self-piercing
type that is suitable for use with various sizes of
conductor cords.

Other objects and advantages of the inven-
tion will be apparent and best understood from
the following description and the accompanying
drawings in which:

Fig. 1 is a perspective view of an electrical con-
nector plug embodying the invention showing
the parts of the plug in position to receive a
conductor cord;

Fig. 2 is a side view in section of the connector
plug Mustrated in Fig. 1 showing the parts of the
plug with the conductor cord installed;

Fig. 3 is a side view in section of the connector
plug as illustrated in Fig. 1;

Pig. 4 is an end view taken from the rear of
the connector plug llustrated in Fig. 3; and

Fig. 5 is an exploded view in perspective of
the contact elements ang conductor cord gripping
Jaws of the connector plug illustrated in Fig. 1.

Referring now to the drawings in detail, there
is an outer body or housing 1§ of insulating mate-
rial that is shaped so that it may be conveniently
grasped by the user for inserting ang withdraw-
ing the plug from an electrical outlet. The body
or housing {9 is hollow ang is open af its front and
back ends with g bassageway |1 extending length-
wise through it.

Slidably fitted within the passageway {{ of the
outer shell are two jaw-like members {2 and §2
of insulating material. The Jjaws 12 and 13 are
hinged or pivoted on each other at their for-

ward ends which are normally located inside of
In the illustrateg embodiment,

the housing (8.
the hinging or pivioting of the jaws {2 and {3
is accomplished hy providing mating sections at
the forward ends of the respective jaws. - The
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mating section on the jaw 12 is in the form of a
brojecting bead {4 that fits into a mating groove
{5 in the other jaw 18. Thus, when the jaws 12
and {3 are moved to the rear of the housing {8,

* the pivotal movement of the jaws permits them

to open or separate at their rear ends, as illus-
trated in ¥ig. 3, to receive the end of a conductor
cord 18 between them.

The opposing faces of the jaws 12 and 13 have
abutting flanges 17 along their sides which space
the portions of opposing faces between the flanges'
from each other to form g bassageway {8 between
the jaws that is shaped to receive and position
the end of the conductor cord 8. A tooth 19
projects from the face of the jaw 12 and inter-
meghes with a cavity 28 in the face of the other
jaw {8 when the jaws are closed. When the con-
ductor cord has been inserted between the jaws,:
the tooth {8 engages with the conductor cord
t§ and forces it into the cavity 20 forming o U-
shaped hend 2{ in the conductor cord at this:
point, as shown in Fig. 2. The U-shaped bend 2i
in the conductor cord 18§ is clamped between the
tooth {9 and the sides of the cavity 20 and pro--
vides g strain relief that will prevent stripping
of the conductor cord from the plug by pulling-
on the cord alone.

The jaws 12 and 13 each carry a contact ele-
ment 22. The contact elements 22 are each made
from a single strip of electrically conductive ma-:
terial that is folded back on itself at one end to:
form a connector prong 23 that is shaped to fit
into an electrical outlet and is double the thick--
ness of the strip. The rearwardly extending end
of the folded portion is Aared outwardly to pro-
vide a resilient projection 24 at the base of the
prong that engages with one of g pair of re-
cesses 25 in the front end of the housing {8 when
the jaws are fully inserted in the housing. The
inner leg of the prong 23 is offset so that the re-
silient projection 248 may be moved out of en-
gagement with the front end of the housing by
pressing the projections inwardly,

The other end of the strip forming the contact
22 is hent to form two conductor Dbiercing prongs
or blades 28 and 27 that project from one face of
the strip. The ends of the conductor piercing
brongs are pointed and the points of the respec-"
tive prongs 2§ and 27 are spaced transversely
from each other, as shown best in Fig. 4, to insure
that one of the prongs will contact with the wire
in one side of the conducior cord (6 upon piercing
the conductor cord regardless of whether a small

-or large diameter conductor cord is used. The'

prong 2§ is formed by bending the end of the "
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contact element 22 at right angles and the prong
27 is formed by bending a portion of the strip
that has been severed along the side of the con-
tact 22 at right angles. As shown pest in Fig. 3,
the conductor piercing prongs 26 and 27 are
U-shaped when viewed from the side, but the
points of the prongs are offset laterally and
transversely from each other. The conductor
piercing prongs 26 and 27 on the respective con-
tact elements 22 project through openings 28 in
the jaws 12 and 3 and extend at least haliway
across the conductor receiving passageway 18
between the jaws on opposite sides of the pas-
sageway in order to penetrate the insulation and
make contact with the wire in the respective sides
of the conductor cord (6 when the jaws are
closed.

In attaching the plug to & conductor cord, the
resilient ends 24 of the prongs 23 are pressed
inwardly to disengage them from the recesses 25
in the front end of the housing and then the
contact elements 22 and the jaws {2 and 13 are
pushed rearwardly through the housing 10.
When the jaws {2 and 13 project beyond the rear
end of the housing, they are resiliently opened
by the spring pressure exerted by the resilient
ends 24 of the connector prongs against the inner
walls of the housing 9. The end of the con-
ductor cord is then inserted as far as possible
between the open jaws, as illustrated in Fiz. 1,
and the jaws are then pushed forward into the
housing 10 until shoulders 29 on the rear ends
of the jaws 12 and 13 engage with the rear end
of the housing 18. The forward movement of
the jaws closes the jaws and forces the conductor
plercing prongs through the insulation and into
contact with the wires of the conductor cord. It
also brings the tooth 19 into engagement with the
conductor cord forming the bend 21 in the con-
ductor cord 18 with the cord thus being clamped
and held between the jaws independently of the
conductor piercing prongs.

When the jaws 12 and 13 have been fully
moved forward relative to the housing 10, the
resilient ends 24 of the connector prongs 23
spring outwardly and engage with recesses 25 in
the front end of the housing {0 and prevent the
contact carrying jaws from accidentally being
moved relative to the housing so that live con-

tacts cannot be exposed while the plug is in use. *

The ends 24 of the connector prongs 23 also en-
gage with notches 30 in the walls of the passage-
way i when the contact elements 22 and the
jaws 12 and 13 have been moved to the rear of
the housing. This prevents the complete Te-
moval of the jaws 12 and 13 from the housing 10
as a result of their rearward movement.

As will be seen from the foregoing, the attach-
ment of a connector plug embodying the inven-
tion to a conductor cord is extremely simple and
can be made without the use of tools of any sort.
In addition, after the plug has been attached, it
is safe as no live contacts can become exposed
through accidental displacement of its parts.
The plug also permits the use of different sizes
of conductor wires such as are in common use.
Tt will also be noted that the housing i3 and the:
jaws 12 and {3 may be readily molded from suit-
able materials and that the contact elements 22
may be made from a gingle strip of material.
Thus, a connector plug embodying the invention
can be made at a minimum cost.

Tt will be understood that various changes and
modifications may be made in the illustrated
embodiment of the invention without departing
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from the scope of the invention as defined by the
following claims.

I claim:

1. In an electrical connector plug of the self-
piercing type, the combination of an outer hous-
ing of insulating material, said housing being
hollow and having openings at its ends, a pair of
jaw-like members having their forward ends slid-
ably fitted within said housing, said jaw-like
members pivotally engaging with each other at
their forward ends with their orposed faces
being recessed at the rear ends thereof to form a
passageway shaped to receive a conductor cord
and a contact element carried by each of the

Jjaw-like members, each of said contact elements

having a conductor piercing prong at one end
thereof and a connector prong at the other end
thereof, said conductor piercing prongs extend-
ing into opposite sides of the conductor receiving
passageway and said connector prongs extending
beyond the forward ends of the jaw-like mem-
pers and the front end of the housing.

2. In an electrical connector plug of the self-
piercing type, the combination as defined in
claim 1 wherein the connector prongs of the con-
tact elements have resilient portions at their
bases that extend outwardly therefrom and en-
gage with one end of the housing and the rear
ends of the jaw-like members engaze with the
other end of the housing.

3. In an electrical connector plug of the self-
piercing type, the combination of a hollow hous-
ing of insulating material, said housing having
openings at its front and rear ends, a pair of
contact carrying jaws slidably fitted within the
housing, said jaws pivotaily en-aging with each
other at their forward ends with portions of
their opposing faces beinz spaced apart at the
rear ends thereof to form 2a passaTeway shaped
to receive the end of a conductor cord, clamp-
ing means carried on the opposed faces of said
jaws, said clamping means enzacing with and
clamping the conductor cord hetween the iaws,
a contact element carried on the outside of each
of the contact-carrying jaws between said jaws
and the housing, said contact elements each
consisting of a strip of electrically conductive
material having a conductor piereing prong at
one end thereof and a connector prong at the
other end thereof, said conductor piercing prongs.
extending throuzh the respective jaws and into
the conductor receiving passaicway, said con-
nector prongs extendin~ beyond the forward ends
of the jaws and the front end of the housing,
and yieldable projections carried by said con-
nector pronszs, said projections hein<z located at
the base of each connector prong and enzaging
with the front end of the housing.

4. Tn an electrical connector plug of the self-
piercing type, the combination as defined in
claim 3 wherein the clamping means -onsists
of a tooth projecting from the face of one of
the jaws with the other of said iaws having a
cavity in its opposing face into which said tooth

5 extends.

5. In an electrical connector plug of the self-
piercing type, the combination of a hollow hous-
ing of insulating material, said housing havin<
openings at its front and rear ends, a pair of
contact carrying jaws havinz their forward ends
slidably - fitted within the housinz and their
rear ends engaging with the rear end of the
housing, said jaws being pivotally joined to-
gether at their forward ends with their op-
posing faces being spaced apart at the rear ends
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thereof to form g bassageway shaped %o re-
ceive the end of g conductor cord, and contact
elements carried by each of the jaws, a conduc-
tor piercing brong carried at one end of each
of the contact elements, the conductor piercing
brongs of the respective contact elements hay-
ing pointed ends projecting into the bassageway
between the opposed faces of the jaws on op-
bosite sides thereof, said contact elements being
folded at their other end to form connector
prongs, said connector brongs extending beyond
the forward ends of the jaws and the front end
of the housing, the inner legs of said connector

10

DProngs being offset inwardly and the rearward-

ly extending ends of the outer legs of said con-
nector prongs proiecting outwardly at the basge
of said prongs, said outwardly pro‘ecting por-
tions being resilient and engaging with the front
end of the housing when the contact elements
and the jaws are inserisd within the housing,
said housing having notches on the inner sur-
face thereof adjacent the rear end of the housing,
said notches being bositioned to engage with
the outwardly profecting ends of the connector

prongs upon rearward movement of the contact *

elements and the jaws.

6. In an electriecal conductor plug of the self-
‘plercing type, the combination as defined in claim
5 which includes intermeshing bortions on the
opposing faces of the contact carrying faws, said
intermeshing portions engaging with the clamp-
ng of the conductor cord between the jaws in-
Adependently of the contact elements,

7. In an electrica] connector plug of the self-
piercin~ type, the combination nf a hollow hous-
ing of insulating material, said housing having
an openin~ extending therethrourh from the
front to the rear thereof and notehes in the inner
surfaces thereof, a pair of contact-carrying jaws
slidably fitted within the opening in the housing,
said jaws pivotally enga~ing with each other
at their forward ends Wwith portions of their
orposed faces at their rear ends being spaced
apart to form a passageway shaped to receive
fhe end of a conductor
carried bv each of said jaws, said contaect ele-
ments each consistin~ of g strip of electrically
conductive material having a conducter pierc-
inz prong at one end thereof and a connector
brong at the other end thereof, said conductor
piercin~ prongs extendin~ through the jaw carry-
Ing said contacts into the conductor receiving
bassageway on opposite sides thereof, said con-
nector pron~s extendine ‘beyond the forward

ends of the iaws and the front end of the hous- %

ing and yieldable Dproiections carried by the con-
nector pronsgs, said brojections extending out-
wardly from the pronos at the bases theregf
and engaging with the front end of the housing
when the jaws gre inserted in the onening in
the housing and with the notches in the inner
surfaces of the hoysing when the jaws are moved
to the rear of the housing. )
8. In an electrical connector plug of the self-

biercin~ type, the combination of g hollow houg- »x

ing of insulatin~ material, said housiny having
an opening extendin~ therethrouch from the
front and the rear thereof and notches in the
inner surfaces thereof, said notches heing locaten
at the rear of the housing, a pajr of contact-
carrying jaws slidably fitted within the housing,
said jaws pivotally en7aging with each other ‘at
their forward ends with portions of ‘their op-
bosing faces being spaced apart at the rear ends
thereof -to form s passageway shaped to receive

cord, a contact element .
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the end of a conductor cord, clamping means
carried on the opposed faces of said jaws, said
clamping means engaging with and clamping
the conductor corq between the jaws, a contact
element carried by each of said jaws, said con-
tact elements each consisting of g strip of elec-
trically conductive material having g conductor
piercing prong at one end thereof and g con-~
nector prong at the other end thereof, said con-
duetor piercing brongs extending through the
respective jaws and into the conductor receiving
basageway, said connector brongs extending be-
yond the forward ends of the jaws and the
front end of the housing, and vieldable projec-
tions carried by said connector prongs, said pro-
Jections being located at the base of each con-
Tnector prong and engaging with the front end
of the housing when the jaws are inserted in
‘the opening in the housing and with the notches
in the inner surface of the housing upon move-
ment of the jaws to the rear of the housing,

9. In an elecirical connector plug of the self-
Ppiercing type, the combination of gz housing of
insulating material, said housing having an open-
ing extending therethrough, g Dpair of opposed
contact supporting members of insulating mate-
rial slidably fitted within the opening in the
housing, said members being piveted on each
other at their forward ends and being swirigable
toward and away from each other upon move-
men} into and out of the housing, the opposing
faces of said members being recessed and defining
) bassageway to receive the unstripped end of
& conductor cord, said bassageway being open
at the rear of said members, clamping means
on the opposing faces of said contact supporting
members engaging with and holding the end of
a’'conductor cord in said passageway, and a con-
tact element carried by each of said members,
éach of said contact elements including a con-

Tector prong at one end thereof and a conductor

biereing prong at the other end thereof, the
tonnector prongs extending beyond the forward
ends of the contact supporting members and the
housing when the contact supporting members
are inserted in the housing, the conductor piere-
ing prongs on the resvective contact elements
‘extending into the conductor receiving passage-
‘Way on opposite sides of the center line thereof.
10. In"an electrical connector plug of the self-
‘biereing type, the combination of g housing of
insulating material, said ‘housing having an
opening extending therethrough, g pair of op-
bosed contact supporting members of insulating
material slidably fitted within the opening in
the housing, said members being pivoted on ‘each
other at their forward ends, the opposing faces
of said members being recessed and defining g
rassageway to receive the unstripped and un-
separated end of a twin conduetor cord, said pas-
sageway being open at the rear of said members,
4 contact element carried by each of said mem-
bers, each of said contact elements including g
connector prohg 2t one end thereof and a con-
ductor piercing pbrong at the other end thereof,
the connector prongs extending beyond the for.
waid ends of the contact supporting members,
the condugctor plercihg prongs on the respective
contast elements extending into the conductor
receiving bassageway on opposite sides of the
center line thereof and clamping means carried
by said members, for clamping the end of the
conductor cord in said passageway, said clamp-
ing means ‘and the conductor piercing prongs
being movable into and out of engagement with
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the conductor cord upon movement of the con-
tact carrying members into and out of the
housing.

11. In an electrical connector plug of the self-
piercing type, the combination of a housing of
insulating material, said housing having an
opening extending therethrough, a pair of op-
posed contact supporting members of insulating
material slidably fitted within the opening in the
housing, said members being pivoted on each
other at their forward ends and being swingable
toward and away from each other upon move-
ment into and out of the housing, the opposing
faces of said members being recessed and defin-
ing a passageway te veceive the unstripped and
unseparated end of a twin conductor cord, said
passageway being open at the rear of said mem-
hers and a contact clement carried by each of
said members, each of said contact members in-
cluding a connector prong at one end thereol and
a conductor piercing prong at the other end
thereof, the connector prongs extending beyond
the forward ends of the contact supporting mem-
bers and the housing when the contact-support-
ing members are inserted in the housing, the
conductor piercing prongs on the respective con-
tact elements extending into the conductor re-
ceiving passageway on opposite sides of the cen-
ter line thereof.

192. In an electrical conenctor plug of the gelf-
piercing type, the combination of a hollow hous-
ing of insulating material, said housing having
openings at its front and rear ends, & pajr of
opposing contact carrying jaws having their for-
ward ends slidably fitted within the housing, said
jaws pivotally engaging with each other at their
sorward ends with portions of their opposed faces
being spaced apart at the rear ends thereof to
form a pPassagewsy shaped to receive the end of
a conductor cord, a contact element carried on
the cutside of each of the jaws, said contach
elements being located between the respective
contact-carrying jaws and the housing and each
consisting of a strip of electrically conductive
material having a pair of conductor piercing
prongs at one end thereof and 2 connector prong
at the other end thereof, said conductor piercing
prongs extending through the respective jaws
and projecting into the conductor receiving pas-
sageway on opposite sides of the center line
thereof, each pair of conductor piercing prongs
having points that are spaced transversely and
jengthwise with respect to each other, said con-
pector prongs extending beyond the forward
ends of the jaws and having yieldable projections
extending outwardly therefrom, said projections
releasably engaging with the front end of the
housing when the jaws are in a forward position
in the housing and resiliently engaging with the
inside of the housing when the jaws are moved
vearwardly thereof, said projections engaging
with the inside of the housing at a point heyond
the pivoted ends of the jaws and urging the rear
ends of the jaws apart upon engagement with the
inside of the housing.

13. In an electrical connector plug of the self-~
piercinz type, the combination of a housing of
insulating material, said housing having an open-
ing extending therethrough, & pair of opposed
contact supporting members of insulating ma-
terial slidably fitted within the opening in the
housing, said members being pivoted on each
other at their forward ends and having oppos-
ing faces swingable toward and away from each
other upon movement into and out of the hous-
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ing, the opposing faces of said members being
recessed and defining & passageway to receive
the unstripped end of a conductor cord, said
passageway being open atb the rear of said mem-
pers and a contact element carried by each of
said members, each of said contact elements in-
cluding a connector prong at one end thereof
extending beyond the forward ends of the re-
spective contact supporting members, said con-
nector prongs extending beyond the forward end
of the housing when the contact supporting
members are in a forward position in the hous-
ing and 2 pair of conductor piercing prongs lo~
cated at the other end of each of the contact
elements, the prongs on each of the contact ele-
ments being spaced laterally and transversely
with respect to each other on the respective con-
tact elements with the prongs on the respective
contact elements extending into the conductor
receiving passageway on opposie sides of the cen-
ter line thereof.

14. In an electrical connector plug of the self-
piercing type, the combination of a housing of
insulating material, said housing having a front
and o rear end with an opening extending be-
tween said ends, & pair of oprosed contact sup-
porting members of insulating material, each
of said members having an inner and an outer
face and @ forward and & rear end, the forward
ends of said members being pivoted on each
other and slidably fitted within the housing with
the rear ends therecf being movable toward and
away from each other upon movement of the
mwembers into and out of the housing, the inner
faces of sald members opposing each other and
bzing recsssed o define a passageway to receive
the unstripred end of a conductor cord hetween
said members, sald passageway being open ab
the rear of said members and a contact element
carried on the outer face of each of said mem-
bers, each of said contact elements consisting of
a sirip of conductive material having a con-
nector prong at one end thereof, a conductor
piercing prong extending into the conductor re-
ceiving passageway ab the other end thereof and
a resilient locking member extending outward-
ly from the connector prong, said connector
prongs extending beyond the forward ends of the
contact supporting members and beyond the
front end of the housing with the resilient lock~
ing members releasably engaging with the front
end of the housing when the contact support-
ing members are inserted in the housing, said
resilient members engaging with the inside of
the housing at a point peyond the pivoted ends
of the contact supporting members and resilient-
ly urging the rear ends of said members away
from each other upon movement of said mem-
bers rearwardly of the housing.

15. In an electrical connecior plug of the self-
piercing type, the combination as defined in
claim 14 wherein each of the contact supporting
members has an opening extending through said
member from the cuter to the inner face thereof
and through which the conductor piercing prongs
of the contact element supported thereon ex-
tends, the openings in the respective members
being located on opposite sides of the center lines
of said members.

16. In an electrical connector plug of the self-
piercing type, the combination of a housing of
insulating material having an opening therein,
a pair of contact-carrying members slidably
mounted in said opening, said members having
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inner and outer faces with the outer faces there-
of engaging with the sides of the opening in the
housing ang holding the inner faces thereof in
Opposing relation, said inner faces having re-
cesses therein shaped to receive an unstripped
end of a dual conductor cord between said mem-
bers, each of said members having an opening
extending therethrough at right angles to and
communicating with one half of said recess and
a contact element carried by each of said mem-~
bers, said contact elements consisting of a strip
of electrically conductive material extending
along the outer faces of and parallel to the re-
cesses in saig members, each of said strips in-
cluding 3 connector element ang having a con-

one of the contact-carrying members to at leagt
the top of the recess therein.

17. In an elegtrieal connector plug of the self-
piercing type, the combination as defined in claim
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16 wherein each
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of the contaet elements has a

plurality of conductor plercing prongs and said
prongs are spaced laterally and transversely with
respect to each other on the contact elements,

CHRISTOPHER 1. SMITH.

References Cited in the file of this patent
UNITED STATES PATENTS

Number

981,586
1,958,018
2,088,426
2,283,177
2,408,045
2,482,968
2,602,831

Number
426,391
622,051

Name Date
Monosmith ________ Jan. 10, 1911
Gilbert ____________ Apr. 24, 1934
Gilbert —___________ Jan. 19, 1937
Brainard __________ May 19, 1942
Cotbren . _________ Sept, 24, 1946
Cook ______________ Sept. 27, 1949
Levitb ___ ____ July 8, 1952
FOREIGN PATENTS

Country Date

Oct. 24, 1947

Ita.
Great Britain ______ Apr. 26, 1949



