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1

This invention relates to electrical connectors
and refers more particularly to connectors for
securing electrical conductors to electrical  in-
strumentalities.

Heretofore the connection of an -electrical con-
ductor to an electrical instrumentality, such as

a switch, has entailed the use of at least one

tool, as for example, a. screwdriver, a staking
tool or a soldering iron, and has usually been
gccomplished at the cost of a considerable amount
of time and labor. In some instances, moreover,
as where solder connections have been used, sub-
sequent disconnection of the conductor has also
proved to be difficult and time consuming.

By contrast, it is an object of this invention to
provide a connector device whereby electrical con-
ductors may-be quickly and securely connected
to - an electrical instrumentality without neces-
sitating the use of any tools whatsoever in mak-
ing the connection.

The: best, known past connector of this type
has been the Pfanstock clip which, although
quick and convenient to use, was relatively cum-
bersome and bulky and had the serious disadvan-
tage of permitting a straight length of wire to
slip out of the connector if sufficient axial force
were-applied to the wire.

It is..therefore an-object of this invention to
provide a device of the character described which
will enable simple:and rapid connection of a
wire to an electrical instrumentality and will also
permit -the wire to be: readily disconnected. at
any time, but which will nevertheless securely
retain it against axial displacement.

It is a further object of this invention to pro-
vide .an extremely inexpensive electrical - con-
nector of the character described which may be
readily fabricated from simple. stampings held
together by a single holt, rivet or bonding con—
nection.

Another object of this 1nvent10n resides in the
provision of an electrical connector of the char-
acter described capable of insuring an excellent
electrical connection with a wire secured thereto,
by reason of the fact that a substantial length
of the wire is pressed-into firm engagement with
a. flat surface on the connector.

A further object of this invention is to pro-
vide an extremely simple and compact terminal
connector ‘of the character described which will
not only hold a wire connector in good mechani-
cal and electrical engagement with a.contacting
element on the ‘connector hut which will also
exert increasing gripping force upon the wire as
increasing axial displacing . force is applied to
the same.

~With the above ‘and other obJects in view,
which will appear as the description proceeds,

this invention resides in the novel construction,.
combination and arrangemernt of parts substan-
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tially as heremafter descrlbed and more parmc-
ularly deﬁned by ‘the- appended claims, it being
understood that such changes in the precise em-~
bodiment of the-hereindisclosed invention may
be made as come within the scope of the claims.

“The accompanying drawmgs illustrate several
complete examples of the physical embodiments
of the’ 1nvent10n constructed according to the
best modes so:far dev1sed for the practical ap-
phca,tlon of the prmmples thereof and in which:

Figure 1 is a plan view of. the electrical con-
nector- of .this 1nvent10n with 8 wire secured in
place therein; -

Figure 2 is a - sectlonal view: taken along the
plane-of the line 2—2 in Figure 1; :

Figure 3 is a front elevatmnal v1ew of the Flg—
ure 1 connector; .

Figure 4 is a perspectlve VleW of the.spring
member and guidé membér of the.connector of
this invention shown in their proper relationship
for assembly, a portion of the gulde member.be-
ing.cut away to show detail;.

Figute 5 is.a view similar to Flgure 2 but show-
ing the connector without a wire in place therein;

Figure 6 is a plan view of a modified embodi-
ment-of the connector of this invention; ~

Figure 7 is a sectional view taken along the
plane of the line T—1 in Figure 6; -

Figure 8 is a view similar to Figure 7, but show—
ing the modified embodiment of the connector
without a wire secured therein; and

Figure 9 is an exploded perspective view of the
essential portions of the modified connector.

Referring now more particularly to the acecom-
panying drawings, in which like numerals desig-

" nate. like parts throughout the several views, the

numeral 5 designates generally the electrical
connector of this invention. For the sake of il-
lustration the connector is shown mounted upon
an insulative base 6 such as the terminal plate
or back of an electrical switch or other electrical
instrumentality (not shown) and with an elec-
trical conductor 7 secured therein,

The base of the connector comprises a single
conductive element 8, preferably consisting of a
substantially rectangular piece of flat metal, but
in any event having a flat surface 9 along which
the bare end of the wire conductor 7 is adapted
to lie and with which it is adapted to have con-
tacting engagement.

The wire is held firmly against the conductive
element by means of a spring member 10, and
a guide member Il secures the spring member
against rotational displacement relative to the
conductive element.

The guide member and the conductive element
are held spaced apart and parallel to one another
by means of an insulative spacer 12 interposed
between them at the rear of the connector and
comprising either an integral overhanging ledge
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on the insulative terminal plate of the electrical
instrumentality with which the connector is used,
as shown, or a separate block of insulative ma-
terial.

The spring member {8, which cooperates with
the conductive element 8 to prov1de in effect a
clamp, preferably comprises a unitary stamping
fabricated from a substantially flat strip of flex-
ible metal such as stainless steel, spring brass
or the like, but while it is preferably made of
conductive material it is not necessarily so, since
the engagement of a wire with the surface 9 of
the conductive element affords an excellent elec-
trical connection thereto.

The rear attaching portion i3 of the spring
member is relatively wide and flat and is adapted
to flatwise overlie the rear portion of the guide
member {f, the spring member, the guide mem-
ber and the conductive element 8 being secured
to one another and to the insulative spacer 12
in superimposed relation by means of a rivet 15
or other suitable securement means passing
through aligned holes in the several members.

The front portion 16 of the spring member is
narrower than its rear attaching portion 13 and
is substantially U-shaped as viewed from the
side, the legs T and I8 of the U being substan-
tially parallel to one another. The attaching
portion of the spring member is bent at an angle
to its U-shaped iront portion so that the latter
is held in a position in which its legs overlie one
another and the flat surface 9 of the conductive
element, and are disposed at an acute angle to
said surface, with the free edge 19 of the lower
leg 18 adjacent to the surface and adapted to be
fiexed upwardly away from the same. In other
words, from the rear attaching portion 13, the
spring member extends forwardly upwardly to
provide a wide, relatively stiff upper leg IT and
thence narrows and curves back upon itself to
provide a flexible spring portion 20, from which
the lower leg 18 projects rearwardly downwardly
toward the surface 9. .

The lower leg 18 is substantially rigid by rea-
son of the fact that an integral wing-like flange
21 is bent downwardly toward thHe conductive
element, at right angles to the body of the leg,
along each side edge thereof. The lower free
edge {9 of said leg is cut off squarely, along a
line parallel to the surface 8, to provide a sharp
edge adapted to bite into the surface of a wire
conductor to preclude axially ‘forward displace-
ment of the wire. The bottom edge 22 of each
flange is rounded or arcuate to enable the lower
edge 18 of the leg to swing through a relatlvely
wide are, to thus accommodate wire conductors
of a wide range of thicknesses.

The guide member {i is preferably formed as
a unitary stamping. The front portion of the
spring member passes through a slot 23 in the
flat body portion 24 of the guide member, the
slot being substantially equal in width to the
front portion of said spring member so that the
sides of the slot afford guiding engagement with
the spring member. A rail-like ledge 25, bent
upwardly along each side edge of the guide mem-
ber, stiffens the member and at the same time
precludes rotation of the spring member about
the rivet 15, since the rear attaching portion of
the spring memker has a width equal to the
distance between the ledges 25.

A pair of spaced apart lug-like abutments 28§
are bent downwardly at right angles to the front
of the guide member so as to be disposed one
at each side of the surface 9 in positions where
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4 ,
they preclude lateral displacement of a wire from
beneath the sharp edge 19. It will be noted that
the flanges 2{ cooperate with thése lugs in pre-
venting such displacement of the wire.

The guide member also has a pair of shoulders
28 which, in the Figures 1 to 5 embodiment, com-
prise lugs located forwardly of the lower leg (8,
in a position to engage the upper surface of the
leg {8 near the junction of the leg proper with
the curved flexible portion 2§ of the spring mem-
ber., When forward axial force is applied to the
wire the lower leg 3 tends to in effect pivot
about the curved flexible portion of the spring
member, but because of the acute angle which
the leg 18 defines with the surface 8, the rearward
motion of its free edge, conséguént to the -ap-
plication of such force to thé Wire, forces the
upper end portion of the leg upwzardly against
the shoulders 23. Since the shoulder lugs are
fizxed, however, the resultant force causes the
edge 19 to bite more déeply inité the surface of
the wire. )

The modified embodinient of the términal of
this inventicn shown in Figurés 6 to 9 is par-
ticularly adapted for installation at the ‘corner
of a switch box or the like formied by the jime-
ture of two of its walls. The guide me'nber 11
is precluded frowm rotatinig Wwith respect to the
switch box by réason of thé fact ‘that its Tug-
like abutments 26’ éngage ‘the: edgee of & Sxot"
like recess &’ at the ‘cornér of the biox, “ds may
be seen in Figure 9. The gulde meniber is not
provided with upturned side ledges, but instead
relative rotation between the spring member 18’
and the guide member is precluded by 'me'aﬁs of
a downwardly turned tongue 38 at the rear of
the guidé member engagéd in a mating slot 31
in the rear edge of the guide member.

The important functional differenceé bBetween
the two illustrated embodiments resides in ‘the
fact that the lugs carrying the shoulders 28 on
the guide member of thé embodiment shown in
Figures 1 to 5 are not present in the modified
embodiment of Figures 6 to 9. Instead, the flange
21’ on the lower leg of the spring member ex=
tends farther forwardly, and its upper edge 32
engages a shoulder 33 which compnses the rear
edge of the slot 28’ in the guide member.

Since the upper edge of each ‘of the Hanges
in this embodiment slants rearwardly upwardly,
the application of axial forwdrd force upon the
wire, resulting in forward movement of the leg
and consequently of the flanges, will cause the
flanges to cam themselves downwardly on the
shoulder 33 and thus force the free edge {9 of
the lower leg into firmer biting ergagement with
the wire. In other words the flanges cooperate
with the shoulder to provide a sort of wedging
effect in conesquence to. the application of for-
ward axial force to the wire.

Thus, in the modified form of "the inveniion
shown in Figures 6 to 9, 'as in ths Figures 1
to 5 embodiment, & part on the lower leg may
be said to cooperate with shoulders on the guide
member to provide a camming or wedging action
9y which the sharp edge (9 is forced into firmer
biting engagement with the wire in consequence
to the application of forward axial force thereto.

It will be seen that the installation of a wire
in either embodiment of the conrector of this
invention is exceedingly simple, since it is only
necessary to skin or bare the end of the wWiie
and to push it axially rearwardly uhder the
sharp edge, where it will thén be securely re-
tained against forward axial -displacement by
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the edge itself and against lateral displace-
‘ment by the abutments 26° and ‘the flanges. 2{.
Removal of the wire is readily accomplished by
inserting a- screwdriver under the edge 19, to
lift the same out of engagement with the wire,
and then withdrawing the wire axially forwardly.

From the foregoing descriptien taken together
with the accompanying drawings it will be.read-
ily apparent. that this invention provides an
extremely simple and compact electrical con-
nector: whereby electrical - conductors may . be
quickly -and simply hooked up to an electrical
instrumentality without. the use.of any tool and
will be permanently. and securely retained. in
place but may nevertheless be instantly discon-
nected ‘at-any time.

“What I claim as my invention is: .

1. In a wire connector of the character de-~
scribed: a contact element of conductive mate-
rial having a substantially flat surface along
which the bare end portion of a wire is adapted
to lie in contacting engagement with the ele-
ment; a spring strip member having one of
its ends fixed with respect to said contact ele-
ment and extending therefrom forwardly and
upwardly away from said surface and thence
curved rearwardly and downwardly toward the
surface at an acute angle thereto, with its free
end adjacent said surface and adapted to be
flexed upwardly away from the same; a sharp
edge on said free end of the spring member sub-
stantially parallel to said surface on the contact
member and adapted to bite into the surface
of a wire conductor inserted between said free
edge and said surface with its axis fransverse
to said sharp edge, to preclude forward axial
displacement of the wire; a substantially flat
guide member fixedly secured above said flat
surface, spaced therefrom and parallel thereto,
said guide member having a slot through which
the curved portion of said spring member pro-
jects and shoulder means adjacent said slot
adapted to cooperate with a part on the down-
wardly inclined portion of the spring member
to provide a fulerum about which said portion of
the spring member is adapted to pivot into
firmer biting engagement with the surface of
the wire in consequence of forward axial move-
ment of the wire; and a flange at each side
edge of the lower portion of the spring member
to stiffen the same.

2. In a wire connector of the character de-
seribed: a contact element of conductive material
having a substantially flat surface along which
the bare end portion of a wire conductor is adapt-
ed to lie in contacting engagement with said sur-
face; a spring strip member having one of its
end fixedly secured with respect to said contactor
element and having its other end portion sub-
stantially straight and extending rearwardly
downwardly toward said surface, at an acute an-
gle thereto, the medial portion of said strip mem-
ber being curved and being adapted to be flexed
upon upward movement of the free end of the
strip; a sharp edge on the free end of said spring
member, parallel to said flat surface and adapt-
ed to bite into the surface of a wire lying along
said flat surface and having its axis transverse
to said sharp edge to preclude forward axial dis-
placement of said wire; and a substantially flat
guide member fixedly secured above said flat sur-
face, spaced therefrom and parallel thereto, said
guide member having a slot through which the
curved portion of said spring member projects,
and having a shoulder adjacent said slot adapted
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to cooperaté with said other end.portion of said
spring. member .at a_point thereon spaced from
the sharp edge to provide g fulerum about -which
said portion pivots.to cause said.edge to.bite more
deeply into the surface ofithe wire upon forward
axial movement of the wire. LR

3.-In a wire connector- of the character de-
scribed:-a conductive element having a substan-
tially flat surface along: which the bare end of
a wire conductor is adapted to lie, in contacting
engagement with the element; a curved spring
element overlying said flat surface:and spaced
therefrom, said spring.element having one of its
ends' flxedly secured with respect to the con-
ductive element and its other end free to flex
toward and from said surface; a rigid elongated
wire clamping element having its upper end con-
nected with the free end of the spring member
and extending rearwardly downwardly there-
from, at an acute angle to said surface, with its
free lower end adjacent to said flat surface and
adapted to be flexed upwardly away. from:the
same; & sharp-edge on the lower end of said rigid
element, parallel to said flat surface and adapted
to bite into the surface of a wire interposed be-
neath said free edge with its axis transverse
thereto, to preclude axially forward displace-
ment of the wire; a substantially flat guide mem-
ber fixedly secured above said flat surface, spaced
therefrom and parallel thereto, said guide mem-
ber having a slot through which the free end of
said spring element extends:; and shoulder means
on said guide member against which the free end
of said spring element is adapted to abut upon
flexure of the spring away from said surface to
thereby cause said rigid element to wedge its
sharp edge into firmer biting engagement with
the surface of a wire upon the application of for-
ward axial force to the wire.

4. In a wire connector of the character de-
scribed: a contact element of conductive material
h.a,ving a surface against which the bare end por~
tion of a wire conductor is adapted to be placed
to lie therealong in contacting engagement there-
with; an elongated spring member having one
of its ends fixed with respect to said contact ele~
ment and extending forwardly and upwardly
away from said surface and thence rearwardly
downwardly toward the same at an acute angle
thereto, the free end of said spring member being
adjacent said surface and adapted to be flexed
upwardly in consequence to the interposition of a
wire conductor between the surface and said free
end; a sharp edge on said free end of the spring
member adapted to bite into the surface of a wire
conductor lying along said contact element to pre-
clude forward axial displacement of the wire; a
downwardly extending flange along each side edge
of the rearwardly extending portion of the spring
membper; shoulder means fixed with respect to the
contact element and spaced above the contact
element; and abutments on said flanges engage-
able with said shoulder means upon insertion of
a wire beneath said edge to cam the sharp edge
on said portion of the spring member into firmer
biting engagement with the surface of said wire
iq consequence of axial forward movement of the
wire,

5. In a wire connector of the character de-
scribed: a conductive element having a substan-
tially flat surface along which the bare end of a
wire conductor is adapted to lie in contacting en-
gagement{ with the element; a curved spring ele-
ment overlying said flat surface and spaced there-
from, said spring element having one of its ends
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fixedly seciited with :respect to :the . conductive
element and its-other end free:to fiex:toward and
from said.surface; a rigid elongated wire:clamp-
ing element having: its upper.end connected with
‘the.free end of the spring -member:and extending
rearwardly downwardly therefrom,:at-an acute
-angle.to said surface, with its free lower end.ad-
jacent :to said flat surface and -adapted :to ‘be
flexed upwardly away from the:same; a sharp
edge cn:the lower end of said rigid element, para-
lell:to said flat surface and adapted-to bite into
the surface of a wire interposed beneath said edge
with its axis transverse thereto, to preclude axially
forward displacement of the wire;-means on-said
wire .clamping element providing -an -upwardly
facing abutment beneath thelower surface of said
element-and spaced above said sharp edge; and a
downwardly: facing abutment -fixed with respect
to:said conductive element and spaced thereabove
and against which said -abutment on the wire
clamping element abuts when:said clamping -ele-
ment is: flexed upwardly upon insertion of-a wire
beneath said edge; to thereby cause said element

2,617,844
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to wedge:itself into firmer biting engagement with
the wire upon the application of axially forward
‘force to the wire.
LADDIE A..SANDA.
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