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This invention relates to improved electrical connectors 
for use at the ends of electrical leads to connect various 
electrical devices together. 
One type of conventional electrical lead connector com 

prises a casing structure having a plug portion for recep 
tion in any suitable receiving socket on a panel of an 
electrical device or in another lead connector. This 
type of connector is often referred to in the art as a 
“banana” plug connector since the plug portion is formed 
of resilient bowed strips, generally conforming to the 
shape of a banana. 

In order to enable more than one lead to be connected 
to any one panel terminal or to any one other connector, 
the casing structure supporting the banana plug itself in 
cludes a socket so that another banana plug may be re 
ceived therein. This additional banana plug in turn may 
include in its supporting casing a socket for reception of 
still another banana plug. 
While electrical leads terminating in such type plugs 

are provided in varying lengths to facilitate connecting 
together various different electrical devices, there are 
many instances in which a proper length is not readily 
avail-able. It is common practice, therefore, to connect 
a pair of readily available electrical leads together by in 
serting the banana plug at the end of one lead through 
the corresponding socket formed in the casing for the 
banana plug at the end of another lead, thereby connect 
ing the leads in series. In this manner, a desired length 
of electrical wire may be provided. A disadvantage, 
however, of connecting leads in this manner results from 
the exposure of various banana plugs between series con 
nected leads. In case relatively high voltage exists on 
the leads, there is a shock hazard as ‘Well as danger of 
inadvertent grounding because of the exposed portions 
of the connector plugs. 

With the foregoing in mind, it is a primary object of 
this invention to provide an improved lead connector 
which has all the advantages of the present day banana 
plug type connectors and yet which may be connected 
to an identical lead connector at the end of an additional 
lead in such a manner as to cover completely the plug 
portions of the connectors to the end that hazards from 
shock, grounding, or short circuits are wholly eliminated. 

Other objects of this invention are to provide improved 
electrical lead connectors meeting the foregoing object, 
which may be manufactured relatively economically, 
which require only minor modi?cations of present day 
connectors, and which do not increase materially the 
overall bulk or size of the connectors. 

Brie?y, these and other objects and advantages of this 
invention are attained by providing a casing having a 
banana plug type connecting portion extending from one 
end and also including a banana plug socket at the same 
end adjacent to the plug portion. The axis of the socket 
is parallel to the axis of the plug so that an identically 
constructed casing, plug, and socket on another lead may 
be simply rotated 180 degrees and connected to the ?rst 
mentioned plug and socket structure in a manner such 
that both of the banana type plugs are completely cov 
ered and concealed. 
The connectors themselves may include auxiliary socket 

openings for receiving other banana plugs in the same 
manner as is already provided on existing connectors. 
A better understanding of the invention and its various 

features and advantages will be had by referring to one 
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embodiment thereof as illustrated in the accompanying 
drawings, in which: 
FIGURE 1 illustrates conventional type electrical lead 

connectors; 
FIGURE 2 illustrates similar connections as shown in 

FIGURE 1 employing the improved lead connectors of 
this invention; and, 
FIGURE 3 is an enlarged cross section of the improved 

electrical lead connector. 
Referring ?rst to FIGURE I1, there is shown a con 

ventional type electrical lead 110 terminating at one end 
in a conventional electrical connector 1'1 and at its other 
end in an identical connector 112. A second lead ‘13 ter 
minating in a connector .14 is shown in electrical connec 
tion with the connector 12. The other end of the lead 
13 shown at 15 may extend to some piece of electrical 
equipment or to a power source. 
The three illustrated connectors, ‘11, 12, and 14, are 

all identical. As shown, the connector 12, for example, 
includes a casing .from which a plug 16 of the banana 
type extends. Also provided is a transverse bore or open 
ing 17 in the casing dimensioned to receive a banana plug 
from another connector. 

Similarly, the connector ‘14 includes a banana type 
plug 18. In the particular electrical connections illus 
trated in FIGURE 1, the plug 18 is received within the 
bore 17 to connect the electrical lead wire :13‘ to the elec 
trical lead wire 10. 

In addition to the transverse bores such as illustrated 
at 17 and 19 for the connectors .12 and 14, each connector 
may also include a rear socket portion such as illustrated 
at 20 ‘for the connector 14, also dimensioned to receive 
a banana plug. 
As :an example of the purpose for connecting the vari 

ous leads as illustrated in FIGURE 1, assume that it is 
desired to connect .a 300' volt source to a terminal 21 on 
.a panel of an instrument and further assume that the 
electrical leads available are not of sufficient length. In 
this event, by connecting two of the leads such as 10‘ and 
13 together as shown, a proper length is provided. On 
the other hand, it will be noted that with the connections 
as lmade, both the banana type plugs 16 for the connector 
12 and 11-8 for the connector 14 are relatively exposed 
and ‘thus present a shock hazard as well as being subject 
to inadvertent grounding. While it is possible to insert 
the banana plug 18 in the socket portion at the rear of 
the connector 1.12.’, the banana plug ‘16 of the connector 
12 would still be exposed. 
The foregoing problems are overcome in accordance 

with the present invention by providing connectors as 
illustrated in FIGURE 2 wherein a similar connection 
as described in FIGURE 1 is shown. In FIGURE 2, 
there is illustrated an electrical lead 22 terminating at 
one end in the improved connector 23‘ and at its other 
end in an identical connector 24. A second electrical lead 
25 in turn terminates at one end in the improved con 
nector 26 of this invention and may have its other end 
connected to the voltage source corresponding to the 
connection of the lead portion 15 shown in FIGURE .1. 
The various improved connectors 23, 24, and 26 are 
all identical and therefore description of one will suffice 
vfor all. 

With particular reference to FIGURE 3, there is il 
lustrated the connector 24 which comprises an insulated 
casing 27 housing a ?rst tubular member 28. As shown, 
the tubular member 28 terminates at one end in a banana 
plug 29 and may include a transverse bore 30 corre 
sponding to the openings 17 and 19 illustrated in the 
connectors 12 and 14 of FIGURE 1. Also included with 
in the casing 24 is a second tubular member 31 terminat 
ing in an open end adjacent to the plug 29. This open 
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end is dimensioned to receive a plug identical to the plug 
29. The other end of the second tubular member 31 
connects to the lead 22 as at 3-2. The ?rst and second 
tubular members 28 and 31/ are in side-by-side parallel 
relationship and in physical and electrical contact with 
each other as illustrated. The axis of the receiving socket 
of the second tubular member 31 is parallel to the longi 
tudinal axis of thelbanana plug 29. 
With the foregoing arrangement, it will be evident 

that, a plug identical‘ to the plug 24 may be rotated 180 
‘degrees so that‘ its plug member is received Within the 
second tubular member 31 and simultaneously its corre— 
sponding second tubular member receives the plug v29 
of the connector 24. The ‘connecting relationship is il 
lustrated by the two plugs 24 and 26 in FIGURE 2 where 
in the plug portions and receiving second tubular mem 
bers are, illustrated in dotted lines. 
,It will be immediately evident that an identical con 

nection insofar as the electrical properties are concerned 
is effected by the, connectors of FIGURE 2 as is achieved 
by‘ the connectors of FIGURE 1. On the other hand, 
both of the banana type plug connectors are themselves 
completely covered, and there are no exposed conducting 
portions which may cause a shock hazard or inadvertently 
become grounded. 

Moreover, each of the connectors as illustrated in 
FIGURES 2 and 3 include a transverse bore opening 
and rear socket for receiving additional plugs so that any 
two additional'connectors may be connected to any one 
of the connectors. Thus, all of the advantages of the 
connectors described in conjunction with FIGURE 1 
are retained without the disadvantages accruing when 
the same ‘are connected together. 
From the foregoing description, it will be evident that 

the present invention has provided a ‘greatly improved 
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electrical lead connector wherein the primary objective ' 
is achieved without materially increasing the overall bulk 
of the connector itself.’ 
What is claimed is: a 
1. An electrical lead connector comprising: an insulat 

4 
ing casing; ?rst and second elongated tubular members 
electrically secured together in side-by-side parallel re 
lationship within said casing, said ?rst member termi 
nating at one end in a plug and at its other end in an 
open socket dimensioned to receive a plug identical to 
said first mentioned plug, the end of said second tubular 
member adjacent said ?rst mentioned plug being open 
and dimensioned to receive a plug identical to said ?rst 
mentioned plug, the opposite end of said second tubular 
member being connected to said electrical lead whereby 
an additional lead connector identical to said ?rst men 
tioned lead connector may have its plug received in 
the end of said second‘ tubular member adjacent said ?rst 
mentioned plug and simultaneously receive said ?rst men 
tioned plug in the corresponding second tubular member 
of said additional lead connector, an additional plug 
‘being receivable in said open socket at said other end of 
said ?rst tubular member. 

2. An electrical lead connector according to claim 1, 
in which said casing includes a bore passing at right 
angles through said ?rst tubular member and dimen 
sioned to receive a further plug identical to said ?rst 
mentioned plug, whereby more than two additional con 
nectors may be connected to said ?rst mentioned con 
nector. 
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