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8 Claims.
1

The present invention relates to a new and
improved means and method for readily con-
necting or disconnecting a conductor to an elec-
trical connector.

An important object of the invention cons1sts
in providing an electrical connector, splicer or
the like, with simple, efficient, and economical
means for firmly securing a single conductor,
cable or double strand conductor having sub-
stantially parallel strands or wires to a connector,
so that the number of parts and the operational
steps are reduced to a minimum and which in-
sures the single conductor, cable wires, and the
parallel strands being brought and maintained in
firm engagement with the contacts on the con-
nector. - Additionally, the connector and the
means for securing the single or double wire
strand conductor thereto eliminates the necessity
of stripping the wire; removing the insulation, or

fastening the wire by external means such as °

screws, posts or the like. In other words, the
parts of the connector may be formed in one
biece and may be molded or otherwise assembled
to provide a unitary structure that does not re-
quire being taken apart or disassembled, in order
to insert the parallel wires, and provides an
efficient electrical connection of the wires with
the fixed contacts of the connector.

A further object is to provide an electrical con-
nector having a body formed with an opening
extending inwardly from one end thereof and
defining a first passage. Mounted in the body
are spaced contacts having prohgs extending in-
wardly into said passage. Beginning with an
aperture in one side of the body there is formed
a downwardly and inwardly curved second pas-
sage that extends to the said end of the body,
said second passage being separated from the
first passage by a web that preferably terminates
short of the end of the body. The two passages
thus lie on the same side of said opening and
merge with each other at said opening to form
a structural return-bend loop. A double strand
conductor having the strands of wires substan-
tially parallel and insulated from each other is
insertable through the second passage from the
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said aperture to the said opening so as to ex- °

tend outwardly from the said end of the body and
is then bent or looped-by the user to form an
end portion which is inserted back into the said
opening by the user so as to be moved axially
through the first passage into engagement with

50

the prongs of the fixed contacts in order to )

establish an electrical ‘circuit therewith. = The
bent or looped portion of the conductor, when

4 2

the parts are assembled, conforms to the struc-
tural loop formed in the connector body and en-
gages the outer end of the web so as to be com-
Dletely housed within the connector to insure
the parallel strands being maintained in engage-
ment with the fixed contacts. Conversely, the
conductor may be readily withdrawn from the
connector upon applying pressure to move the
strands out of contact with the prongs, and then
straightening out the bent portion so that the
conductor may be removed through the aperture
from the connector. The side of the body oppo-
site to the aperture may be provided with a trans-
verse slot that communicates with the first pas-
sage in the body at a point adjacent where the
ends of the parallel strands engage the fixed
contacts so as to constltute a window for deter-
mining the distance the end portion of the
conductor should be moved axially within the
first passage in order to insure a firm engagement
with the fixed contacts, priot to pressure being
applied to the conductor to force the bent or
looped portion thereof into engagement with the
end of the web.

A further object consists in providing a wire
splicer with means for readily connecting one or
more splicer wires thereto so as to establish an
electrical circuit.

Another object consists in providing a new and
improved connector for cables and associating
with the connector circumferentially spaced fixed
contacts arranged to engage the complementary
ends of the strands of the cable when the latter is
inserfed into the connector and thus form an
electrical connection therewith.

Other objects and advantages of the mventlon
will become apparent from the following de-
scription when taken in conjunction with the
accompanying claims and drawings.

Referring to the drawings:

- Figure 1 is g perspective view of an electrical
connector, such as a plug, constructed in accord-
ance with the present invention.

Figure 2 is a view similar to Figure 1 looking
in the opposite direction.

Figure 3 is a view similar to Figure 2 showing
the side of the plug opposite to that shown in
Figure 2.

Figure 4 is a plan view of the plug.

Figure 5 is a longitudinal central sectional view
of the plug showing the first step of inserting
the flexible strand conductor into the plug.

Figure 6 is a view similar to Figure 5 showing
the second step of bending an intermediate por-

> tion.of -the ‘coniductor -to -form a loop prior to
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inserting into the prongs in order to make con-
tact.

Figure 7 is a view similar to Figure 6 showing
the final step and the position of the cenductor
when pressure is applied to move the loop portion
into the plug so that the parallel strands of the
conductor are maintained firmly in engagement
with the fixed contacts.

Figure 8 is a longitudinal sectional view taken
substantially along the line 8—8 of Figure 5.

Figure 9 is a transverse sectional view taken

substantially along the line 9—-8 of Figure 5.

Tigure 10 is a detail perspective view of the

fixed contact blades and their prongs.
Figure 11 is a sectional side wiew of a wall

10
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molding operation. The opposite end 24 of the
body is preferably shaped as shown in Figure
1, and starting with an opening in said body end
has a longitudinal passage 25 extending inward-
1y thereof a predetermined distance. The prongs
93 extend into the passage 28 and are disposed
parallel and in accurate alignment relative to
each other. The side 26 of the plug (Fig. 1) is
provided starting with an aperture’in said side
with a downwardly and inwardly curved passage
27 (Fig. 5) which extends to the said body end

" of the plug and is separated throughout a major

15

showing the electrical plug connected thereto and -

the connector extending upwardly from the plug.
Tigure 12 is a view similar to Figure 11 with
the connector extending downwardly from the
plug. -
. Figure 13 is a longitudinal -sectional -view: of
a serew-on extension wall outlet constructed in
accordance with the invention. o e
- Pigure 14 is a sectional-view taken substan-
tially along the line 1é—1{4 of Figurs 13. ;
. PFigure 15 is a sectional view of a bulb socket
having the invention associated therewith.
 Pigure 16 is a sectional view taken along the
line 18—16 of Figure 15. .
. -Figure 17 is a sectional view similar to Figure
5 of a further modification.
. Figure 18 is a- sectional view taken substan-
tially along the line {8—I18 of Figure 17. ,
Figure 19 is a perspective view of a single wire
connector or plug construected in accordance with
the present invention. - - - - L
. Figure 20 is a longitudinal sectional view of
Tigure 19 showing the wire insertable into the
plug su as to establish an electrical circuit there-
- Figure 21 shows the electrical connector in the
form of a splicer for single wires.
Figure 22 is an enlarged sectional view of Fig-
ure 21 showing the wires connected to the splicer.
- Figure 23 is a perspective view of a splicer for
double parallel wires: : - : -
Figure 24 is a longitudinal sectional view of
Figure 23. o C g
Figure 25 is a longitudinal sectional view taken
substantially along the line 256—25 of Figure 24.
- Figure 26 is a longitudinal sectional view show-
ing a splicer in the form of a Christmas tree light
socket and constructed in accordance-with the
present invention. : o S
Figure 27 is a sectional view of the connector
in the form of a plug for receiving one end of a
cable so as to provide an electrical circuit there-
with, and : o - -
Figure 28 is a transverse sectional view of the
cable shown in Figure 27. - o : R
" Referring to. the drawings, 20 indicates a.one-
piece electrical connector, such as a plug or the
like, which may.be made of ‘plastic, Tubber com-
position or molded from non-insulating material,
and may be opaque, transparent, or translucent,
as' the best operating - conditions require. —~As
shown in Figures 1 to 9, inclusive, for the purpose
of illustration, the body 28 of the plug is formed
of plastic material and the spaced parallel con-
tact blades 21 extend -outwardly from cne end
of the body and have their inner ends 22 (Fig.
10) bent -inwardly toward each other and pro-
vided ~with parallel. longitudinally - extending
prongs or fixed contacts 23. This entire assembly
is firmly embedded in the. body 20 during the

portion of its length from the passage 25 by a
transverse web 28 formed in the body, and which

at its outer end 29 preferably terminates short

of the end of the body for a purpose subsequently
to.be described. The passages 28 and 27 lie on

" the same side of the opening in the end of the

20

25

30

29
[0

40

G0

65

70

75

body and merge with each other at said opening
and at the outer end 29 of the web to form
a -structural return-kend loop 30. :

The side-31 of the service plug 28 opposite the
side 26.has a vertical or transverse slot-or open-
ing 32 which communicates with the iongitudinal
passage 25 so as o constitute a window adjacent
the.contact prongs or points for a purpose later
to be described. The wall of the passage 25 is
preferably formed - with diametrically opposed
guide ribs 33 (Fig. 9 which extend from the
inner end of the passage adjacent the prongs 23
to a point short of the outer end of the passage.

- Ag shown, a double strand flexible conductor
cord 34 having the wire strands 35 substantially
parallel and separated from each other by the
insulation- 35, which insulation is formed with a
volley located between-the: conductor strands - is
arranged to be connecied or disconnected from
the plug or electrical member 28 so as to estab-
lish an- eleetvical contact with the prongs 23.
This connection is. formed by first cutting the
double strand conductor cord at one end, such as
37, and extending this end through the passage
27 so that it assumes the position -as shown in
Figure 5. When a sufficient length of the cord
extends outwardly from the end of the plug, an
intermediate portion-of the cord is bent to form
a loop 38 (Fig. 6) and the end portion 39 which
extends inwardly, is manually inserfed intc the
opening at the end of the plug and into the pas-
sage 25 until the end 37 is moved so as to be vis~-
ible through the window -$2 which indicates. that
the ends of the strands or wires 35 are making
firm contact with the prongs 23. Manual pres-

sure is then applied to the portion 48 (Fig. 6) -of

the strand conductor cord that does not extend
through the passage 27 and in the direction of
the arrow 44 (Fig. 7) so as to move the loop por-
tion 33 into the loop space formed by the merg-
ing of the passage 25 and the passage 27 at the
outer-end 28 of the web so as to provide a recess
which-houses the loop portion .28 when the lat-
ter is moved into engagement with the end 28 of
the web 28. This locking movement of the cord
simultaneously forces the end 37 inwardly into
firmer engagement with the prongs 28 to establish
an electrical circuit therewith. In other words,
it has been found that when axial pressure is
applied to secure the loop firmly in engagement
with the web 28, the parallel ends 35 of the
strands engaging the contacts 23 are brought
into further and firmer engagement with the
confact prongs. Conversely, when if is desired
to detach the flexible doukble strand cord 34 from
the plug, this is accomplished by first moving
the portien. 40 -in a direction opposite to the ar-

oo
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row 41, so.as to withdraw the loop 88 from the
end of the plug and then upon straightening out
the loop, the cord may be conveniently passed
through the curved passage 27 so as to he re-
moved from the plug. As the end portion 39 is
initally introduced into the opening of the pas-
sage 25, the spaced ribs 33 engage the volley in
the insulation of the connector cord 24 between
the strands 35 (Fig. 9), so as to constitute a
guide that centers the cord and moves and main-
tains the parallel ends 35 of the strands in
proper alignment with the prongs 23 when the
parts are assembled,

Thus, it will be seen that a minimum number
of steps or operations are required to either con-
nect the flexible conductor cord 34 to the plug
20 or to disconmnect the conductor cord there-
from. Moreover, since it has been found that
the centers of the parallel strands or wires 35
of double strand cord conductors of any particu-
lar gauge are of substantially uniform distance
apart, irrespective of the size or dimensions of
the insulating material which separates these
wires, we have, by accurately placing the fixed
brongs or points 22 at a predetermined distance
apart in the passage 25, provied means where-
by any dourle strand conductor cord having
parallel strands may be readily and conveniently
connected to the plug 28 or other connector by
a means which insures the circuit being estab-
lished every time the conductor cord is inserted
into the plug and at a minimum expenditure of
time, effort and cost. While the size and dimen-
sions of the plug 28 and its associated parts are

shown arranged to be associated with a double &

strand conductor cord of the tvpe commercially
known as #18, it will be manifest that the size,
shape and use of the elecirical connector and the
the double strand conductor cord may be var-
ied depending upon the particular use and pur-
pose with which the structure is to be used.

In Figure 11, the plug connector 28 is shown
with the blades 2{ extending into a socket 438 of
a wall 44 and with the side 28 positioned so that
the fiexible conductor cord 34 extends upwardly
from the plug and is spaced from the adiacent
side of the wall 44. In Pigure 12, the plug 20
is connected to the wall socket £3 with the side
25 reversed from the position shown in Figure
11 so that the flexible conductor cord 234 extends
downwardly and is spaced from the wall 44, in
order that it may be carried or extended to any
suitable point of use without danger of twisting
or bending the conductor more than is absolute-
ly necessary.

In Figures 13 and 14, there is shown a conven-
tional screw-on external wall outlet member 45
which is arranged o be detachably connected to
a wall 48 by the spaced screws 47. The member
45 has the usual plug socket 48 and the spaced
flexible contacts 49 and 58 which, as .shown, are
bent to form the prongs or pointed contacts 5l
and 52 that exfend into a passage 53 from an
opening 55 in one side of the member &5.
passage 54 (Fig, 14) extends downwardly and
outwardly so as to merge with the outer end of
the passage 53 at the opening 55 and a major
portion of the passage 54 is separated frora the
passage 523 by a web 56 that preferably termi-
nates short of the outer end of the opening §5.
The wall of the passage 53 has diametrically
spaced opposed ribs §7 and $8 which are flared
outwardly as at 59. It will be noted that the

arrangement of the spaced fixed .prongs or con--

tacts 51 and 52; and:the passages 53, 54 and 55
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and their associated parts, are substantially sim-
ilar to the plug arrangement previously de=
scribed, so that a double strand conductor cord
may be inserted in the passage 58 and bent to
form a loop at the opening 55 and then inserted
into the passage 53 so as to be brought and main-~
tained in firm contact with the prongs or points
51 and 52 to establish a circuit therewith. 'The
member 45, when detached from the wall 46 and
the screws 47 removed, may be used to constitute
a portable connector for atiaching the conduc-
tor to the member 45 to form a closed circuit
therewith.

In the modification shown in Figures 15 and 16,
a lamp socket member 68 is shown having the in-
vention associated therewith and is provided with
a transverse or lateral passage 61 which com-
municates with the threaded socket 62. The
terminals 63 and 64 of the lamp contacts are pro-
vided with parallel spaced prongs 5 which ex-
tend outwardly into the passage §{. The bottom
86 of the member &0 has an inwardly and longi-
tudinally curved passage 87 which communicates
with the outer end of the passage §1 and is spaced
from a major portion of the passage by a web
68. The inner wall of the passage §!{ may be
provided with the spaced longitudinal guide ribs
89 for receiving the parallel strands of the flex-
ible conductor cord 78 when the latter is in-
serted through the passage 87 and into the pas-
sage 61 so as to bring the ends of the parallel
strands intc contact with the prongs $5 in sub-
stantially the same manner as the conductor cord
previously described is secured in position.
" 'In the modification shown in Pigures 17 and 18,
an electrical connector Tl of any suitable type is
shown, and has a passage 72 that extends in-
wardly from one side thereof a limited or prede-
termined distance short of its opposite side.
Mounted in the wall of the closed side of the pas-
sage 12 are a pair of parallel spaced points or
contact prongs 73 which, as shown, are connected
to leads 74 which may be in the form of any
suitable conducting material such as contacs
blades, wires or the like. The wall of the pas-
sage 12 has the spaced opposed ribs 75 which
constitute guide means that engage the double
strand conductor cord that is insertable into the
passage so as to form a contact of the parallel
wire strands with the points 73. 'The outer ends
of the ribs 75 preferably merge as at 76 into the

" wall of the passage 72, and one side of the mem-

-1
N

ber Ti may have an aperture or orifice 77 which
ccmmunicates with the passage 72 adjacent the
prongs 13, so as to provide visible means for de-
termining when the ends of the paraliel strands
are moved inwardly a sufficient distance to form
a firm electrical contacf with the pr ongs or fixed
contacts

" It will be observed that in all of the dbove forms
of . the invention, the connector 'is constructed
and arranged so that a double strand conductor -
cord having parallel wires or cores may be elec-
trically connected to a complementary pair of
contacis positioned in the vath of movement of
one end of the conductor cord when the latter is
inserted into the connecior so as to establish an
electrical circuit therewith. Moreover, any form
of double strand conductor wires having substan-
tially parallel cores can be detached from stand-
ard types of plugs and connected to my improved
connector by a housewife 6r child without danger
of receiving an electrical shock and at a mlmmum
expendlture of time and effort,

- In Figure 19, thé connectoris shown in the form
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.of a cylindrical plug body 78 having a passage 19
extending inwardly from one end and a contact
80 extending inwardly from the opposite end of
the body. The inner end of the confaci 88 is
formed with a prong or point 8f (Fig. 20) that
extends into the passage 19 50 as to engage the in-
ner end of the wire 82, when the latter is inserted
through a second passage 83 in one side of the
body and then into the passage 78, that is sepa~
rated from the second passage by the web 84. A
lateral port 85 extends inwardly from one side of
the body 78 and communicates with the passage
79 adjacent the point 81 of the contact 88, so as
to.provide means for determining the distance the
inner end of the wire 82 is to be inserted into the
body in order to establish an electrical cireuit with
the contact.

In Figures 21 and 22, the connector §§ is shown
in the form of a wire splicer member having op-
posed aligned passages 57 and 38 extending in-
wardly from opposite ends thereof and sepa-
rated at their inner ends by a wall or partition
89 having a curved intermediate passage 98 and
end passages §¢ and 32 which are in axial align-
ment with the openings 87 and 88, respectively.
A fixed contact 98 is mounted in the passages 91
and 92 and has its ends 84 extending outwardly
into the openings 87 and 23 and preferably
pointed as at 85, so as to engage the adjacent ends
of the insulated wires 396 and §1. Adjacent the
inner ends of each of the passages 87 and 88 is a
window 8& for determining the distance each of
the wires 98 and 87 is to he inserted so as to form
a proper contact with the points §5.

In Figures 23 to 25, a splicer for double parallel
wires is shown, and differs essentialiy from the
splicer in Figure 21 by being provided with a pair
of spaced fixed contacis 98 and 185 which are po-
sitioned in the aligned passages (81 and {52 of the
splicer kody 183, and are arranged to he en-
gaged by a double strand, fiexible conductor hav-
ing the wire strands thereof substentially parallel,
such as the cenductor cord 34 previously de-
scribed. The walls of the passages 18] and (02
are formed with the tapered ribs {984 that consti-
tute guide means for the double strand conduc-
tor cord when the latter is inserted into the splicer
{92 through one of the passages 105 and then
through one of the passages {81 or {82 so as to
engage its associated fixed contact. Openings
88’ in the gplicer body 163 adjacent the fixed con-
tacts 8% and 188 provide visible means ior de-
termining the distance the ends of the eonductor
wire have to be inserted into the splicer to insure
a proper contact therewith.

- In Figuve 28, the connector is in the form of
a Christimas tree splicer having a body 198 pro-
vided with a centrally disposed socket {27 having
the threaded wall 108 for receiving the light bulb
188, and which also is provided with a flexible
contsct membei {18 that extends inwardly into
the sockst 187 so as to engage the contact (1
of the light {§3. The contact 118 is connected to
one of a pair of transverse fixed contacts {12
that has its ends {13 projecting into passages
{{d that extend inwardly from opposite sides of
the body {06. The body 108 also has inwardly
curved epaced passages {i{5 that communicate
with the passages {!{4 and constitute means for
inserting the insulated wires {{§ into the passages
{14 so that the ends of the wires {{§ may engage
the points or prongs {{7 of the ends (13 of the

xed contacts {{2, in order to establish an elec-
trical circuit therewith. The upper side of the
body {05 on opposite sides of the socket 107 may
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be formed 'with openings 418 which constitute
windows for determining the distance the ends
of the wires 116 are to be inserted in order to
establish a firm electrical circuit with the pair
of contacts 112 which may be arranged similar
to the ccontacts §8 (Fig. 16).

In Figure 27, the connector body {28 is con-
structed and arranged so as to be associated with
a cable in order to establish an electrical circuit
therewith at a minimum expenditure of time,
effort and cost. In this form of the invention,
the body 0120 has a passage 121 extending in-
wardly a limited distance and positioned in the
passage adjacent its inner end in a series of cir-
cumferentially spaced fixed contacts 122 which
correspond in number with the number of wire
strands of the insulated cable. As shown, the
cable 123 (Pig. 28) is formed with four spaced
strands 124, each of which is enclosed in insula~-
tion 125 and the strands are separated from one
another by the spacer 126. The contacts 122 are
embedded in the body (20 and have their inner
ends tapered as at 127, while their outer ends
128 may constitute blades connected to other
contacts not shown. The cahle 423 initially is
jnserted through a passage §28 into the body 123
and is then bent as at {38 so that its end portion
13! extends into the passage {24, in order that
the exposed wires {24 may firmly engage the
aligned fixed prongs {27 of the contacts 122 to
establish an electrical circuit therewith. The
passage {28 is separated from the passage 124 by
the web 132 and as the looped pertion {38 of the
cable is forced inwardly into engagement with
the web {32, the inner end of the cable is simul-
taneously urged into firm engagement with the
contacts {22 so as to insure the cable being firmly
maintained in a fixed position when the parts ave
assembled. An opening 133 in the.side wall of
the body 128 adjacent the pointed contacts 127
provides means for determining the distance the
portion 121 of the cable-is to be inserted in the
passage 124 in order to establish a firm electrical
circuit of the cable contacts with the fixed con-

. tacts.

It will be understood that the forms of the in-
vention shown and described are merely illus-
trative and that the connector may assume vari-
ous shapes, sizes and dimensions as the best op-
erating conditions may require.

We claim:

1. An electrical connector comprising a body,
a first passage in said body extending inwardly
from an opening in said body, a second passage
in said body extending inwardly from an aperture
in said body, said passages merging with each
other at said opecning to form a return-bend
loop, the said aperture being one end and the
point of merger the other end of said second pas-
sage, the said passages heing thereby adapted to
receive ‘an insulated wire conducter inserted
through said second passage from aperture to
opening and thence from said opening through
the first passage, and a prong contact in said body

- extending axially into said first passage and point-

ing in a direction cpposite to the direction of in-
sertion of said conductor in said first passage for
electrical circuit engagement with said wire con-
ductor, the said loop constituting nieans for form-
ing a locking loop in said conductor.

2. The electrical connector of claim 1, in which
the loop is inside the connector body. ]

3. The electrical connector of claim 1, in which
said body is provided with an cpening communi-
cating with said first passage for :determining

)

A
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9
the distance the end of the conductor is to be
inserted into said passage to effect said circuit
engagement.

4. An electrical connector comprising a body,
a first passage in said body extending inwardly
from an opening in said body, a second passage in
said body extending inwardly from an aperture in
said body, a web in said body separating said
passages, said passages merging with each other
at the end of the web and at said opening to form
a return-bend loop, the said aperture being one
end and the point of merger the other end of said
second passage, the said passages being thereby
adapted to receive an insulated wire conductor
inserted through said second passage from aper-
ture to opening and thence from said opening
through the first passage, and a prong contact
in said body extending axially into said first pas-
sage and pointing in a direction opposite to the
direction of insertion of said conductor in said
first passage for electrical circuit engagement
with said wire conductor, the said loop constitut-
ing means for forming a locking loop in said
conductor.

5. The electrical connector of claim 4, in which
the web terminates short of the outer end of the
passages whereby the locking loop of the con-
ductor is housed by the connector body.

6. An electrical connector comprising a body,
a first passage in said body extending inwardly
from an opening in said body, a second passage
in said body extending inwardly from an aperture
in said body, said passages merging with each
other at said opening to form a return-bend loop,
the said aperture being one end and the point of
merger the other end of said second passage, the
said passages being adapted to receive a multi-
strand conductor cord having the strands sub-
stantially parallel and insulated from each other
inserted through said second passage from aper-
ture to opening and thence from said opening
through the first passage, and a plurality of
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parallelly spaced prong contacts in said body
extending axially into said first passage and point-
ing in a direction opposite to the direction of in-
sertion of said conductor cord in said first pas-
sage for electrical circuit engagement, one prong
for each wire strand, with said wire strands of
said conductor cord, the said loop constituting
means for forming a locking loop in said multi-
strand conductor.

7. In the electrical connector of claim 6, in
which the cord insulation is provided with a val-
ley between the conductor strands, guide means
in said first passage located between the prong
contacts and arranged to engage the valley be-
tween the strands of the conductor and acting to
guide the conductor strands through the passage
for effecting said electrical circuit engagement.

8. The electrical connector of claim 7, in which
said guide means comprises at least one rib pro-
jecting into said passage and extending longitudi-
nally thereof.
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