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FLEXIBLE STRIP ELECTRICAL CONNECTOR 

George C. Thomas, Jr., Elizabeth, N. J., assignor 
to The Thomas & Betts Co.,‘Ellzabeth, N. J., a 
corporation of New Jersey 

Application May 16, 1944, Serial No. 535,797 

' (01. 173-324) 9 Claims. 

This invention relates to electrical connectors 
‘ for use with multiple electrical conductors or cir 
cuit wires assembled to form what is known as ‘ 
wiring harness largely used in connection with 
automotive, marine and other wiring work, espe 
cially in aircraft electrical wiring installations for 
instrument control, for power circuits, and the 
like; and the invention appertains to what is des 
ignated herein as a ?exible strip electrical con 
nector. 
This application for Letters Patent is a contin 

uation-in-part of my former application Ser. No. 
449,215 filed July 1, 1942, and allowed on Novem 
ber 23, 1943, the issue of which is hereby waived 
in favor of the instant application. 
In the construction of aircraft and other modes 

of transportation, especially large transport 
planes and bombers, there are a number of struc 
tural conditions which bid for improvement in 
electrical wiring installations along the interior 
of the fuselage, the wings and other parts of a 
craft, especially where complex Wiring harness is 
used comprising a plurality of wires in bundle or 
band form. As a matter of fact, the component 
parts of aircraft and other machines are manu 
factured in separate sub-assemblies or unitary 
sections and thereafter the latter are assembled 
to coniplete the machine, following which it is 
conventional practice to then install the electri 
cal wiring. \ 

Aircraft sub-assembly sections have tie or join 
der frame ‘beams and other anchorage members 
which facilitate their rapid hook-up, and it is 
through or around or over such members which 
the electrical wiring lines must be installed. In 
the event one section of the aircraft or machine 
is damaged in service, such as a section of the 
fuselage or a wing sub-assembly, it then becomes. 
important that said damaged section be readily 
replaced. Doing so is hampered by conventional 
wiring methods where the conductor lines of a 
complex wiring harness extend all the way 
through the damaged section of the craft, thus 
requiring that the wiring harness either be cut 
away or removed from even those unitary sec 
tions of the craft which are not damaged. In fact, 
the wiring harness may itself be intact and not in 
jured in the damaged subassembly 
replaced in the aircraft. 
This invention accommodates itself to a variety 

of conditions met with all of which cannot be 
enumerated, except that the basis or the principle 
underlying these requirementsis brie?y outlined 
herein. This new ?exible strip connector lends 
itself to the quick removal or the disconnection of 
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the wiring harness so that the damaged machine 
section can be removed and, upon its replacement 
with a new section, the same'wiring harness can 
be replaced; or if it had also previouslybeen in 
jured in the damaged section, a new set of wiring 
harness can be installed without disturbing other 
sets thereof not affected by the replacement of 
said new section. 
Of primary importance is the fact that this 

new connector makes for rapid initial wiring har 
ness installations in sub~assemblies of aircraft 
and other machines. When a sub-assembly 
reaches the main assembly production line at the 
aircraft factory the wiring harness is already in 
stalled therein. Conversely when a damaged sub 
assembly is to be replaced in the ?eld, said dam 
aged section can be removed with its wiring har 
ness without disturbing the wiring in the remain 
ing undamaged portion of the machine. The new 

20 section to be installed in the machine, already 
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having its wiring harness in place, can now have 
its terminals plugged into the ?exible strip con 
nector herein of the undamaged portion. 

Accordingly, this connector makes it conven 
ient to install independent wiring harness in sub 
assemblies, and thereafter (either for initial pro 
duction or later repairlplug the wire terminals 
into the ?exible strip connector, instead of be 
latedly making the electrical installation, as in 
conventional practice. 
According to the foregoing, an object of the in 

vention is to produce an electrical connector in 
?exible strip form containing a plurality of con 
nector members for the reception of wiring har 
ness terminals by which to join one section of 
a wiring harness to another section thereof, the 
strip connector having its connecting members 
disposed in a common plane and susceptible of 
?exure by hand manipulation of the ?exible strip 
connector by which to conform it to the shape of 
the surface of machine members on which it may 
be placed or mounted in service position. 
A further object is to produce a ?exible strip 

connector for electrical line Work and Wiring har 
ness terminals, which connector may be installed 
on a flat or curved or irregular surface, or in an 
aperture, or astride a beam—hence a connector 
which may be hand formed into a circle, or into 
a spiral-like bundle, or any other shape to match 
the con?guration of the structural member to 
which it is attached. 
Another object is to produce a. ?exible multiple 

plug-in electrical connector having a plurality of 
connecting members, embedded crosswise in a 
common plane within a lengthwise body of rub 
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her-like material, the ?exible strip being manu 
factured as stock material so that wiring me» 
chanics ,may cut off a piece of the wire conductor 
strip containing the connecting members equal 
in number to the electrical wires constituting the 
particular wiring harness used in a speci?c in 
stallation. Thus, if the wiring harness at hand 
consists of twenty circuit wires, then a strip or 
piece of connector material twenty connecting 
members long is cut from the stock roll. 
The accompanying drawings purposely present 

enlarged views for the sake of clarity, and illus 
trate several examples of construction embodying 
the invention, showing several typical forms of 
construction which the invention may take, there 
by more *fully explaining its principle and com 
prehending other forms of equivalent construc 
tion, and also showing a number of examples of 
use, thereby indicating the versatility of adapta 
tions, wherein: 

Fig. 1 shows a top view of the flexible strip 
connector with a pair of disconnect terminals 
plugged coaxially into a receptacle to make a con-: 
tinuous line circuit connection; Fig. 2 shows an 
edge view thereof; and Fig. 3 is a detail to show 
that the receptacle tube ends may be ?ared or 
swaged to hold them in the rubber strip body. 

Fig. 4 shows a second iormof the invention 
comprising a somewhat wider ?exible strip con 
nector providing rubber insulating pockets or re 
cesses which completely cover the metallic sleeves 
of one type of disconnect wire terminals in con 
ventional use; and Fig. 5 shows an edge view 
thereof. ' ‘ 

Thus the foregoing views show my ?exible strip 
connector adapted to disconnect type terminals 
of known form, as distinguished from permanent 
wiring joints suggested in'the next three views. 

Fig. 6 shows a third form of the invention com 
prising a ?exible strip connector for permanently 
joining electrical conductors having insulation 
stripped bare ends and hence do not have their 
ends ?tted with conventional disconnect wire 
terminals, thereby differing from the previous 
views. Fig. '7 is an edge view in partial section, 
as on the line ‘l--'l of Fig. 6 showing, incidentally, 
that one surface of the ?exible rubber body may 
be flat and the other corrugated. Fig. 8 is an 
enlarged sectional view made on the line t—@ of 
Fig. 6. > 

Fig. 9 shows a piece of this flexible connector 
stock material comprising a lengthwise strip man 
ufactured in quantity lot and rolled for conven 
ience in storing, handling and stocking same. A 
short piece of the material, having six'connector 
members, is shown severed or partially cut off 
from the stock roll for use by a mechanic on a 
job where a six-lead wiring harness is to be used. 

Figs. 10 thru 14 show the manner of hand 
shaping and applying the device to various irreg 
ular forms and shapes of structural work where 
a variety of bends, corners, holes, beams, etc, are 
encountered, especially in aircraft wiring jobs. 
These views show the versatility of the ?exible 
connector strip in its adaptation to any and all 
machine or structural conditions. ' 

Fig. 10 shows the strip connector secured with 
in the inside corner of a structural member, and 
it will be understood that the terminal strip sim 
ilarly will ?t an outside corner. 

Fig. 11 shows how readily the strip connector 
conforms to an irregular bend encountered in a 
machine structural member. ' 

Fig. 12 shows the ?exible strip connector 
mounted in a hole in a frame member through 
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which circuit wiring harness must pass and co 
cupy a minimum of space; and Fig. 13 shows a 
similar installation, except that a long strip of 
the connector has been out o? from a stock piece 
to accommodate wiring harness having a larger 
number of wire leads than in Fig. 12, thus requir 
ing the strip connector to be spirally rolled into 
bundled form. 

Fig. 14 shows the connector in place astride 
a ‘IT-beam to accommodate itself to a complex wir 
ing problem where the leads of a wiring harness 
extend along each side of the beam. 

Figs. 15 thru 22 show ‘additional forms of the 
invention, and which constitute the subject mat 
ter in continuation of my former application as 
heretofore identified. 

Fig. 15 shows a modi?cation of the construc~ 
“ tion in Figs. 6,7 and 8, by which to further adapt 

20 

25 

30 

my ?exible strip connector to the use of a crimp 
ing tool when making permanent wire joints of 
the solderless type. And Fig. 16 is a sectional 
view thereof developed on the line iii-l6. 

Fig. 17 shows my invention somewhat modi?ed 
in respect to other forms of construction herein, 
devised in the form of a new ?exible strip con 
nector Jacket or sheath for receiving conven 
tional type wire terminals of the lug type; and 
this view also shows the simplicity with which the 
invention is adapted to provide any number of 
branch or tap circuits which may feed of! from 

, one current supply circuit. Fig. 18 is a cross sec 

35 

45 

50 

55 

60 

65 

70 

75 

tion on the line l8--l9 through the ‘flexible con 
nector sheath or jacket per se before the ter 
minals are inserted. And Fig. 19 is a similar sec 
tion along the line id-l9 after the terminals 
are inserted, being a side edge view of two lug 
terminals (the tongues thereof) placed in coaxial 
overlapping contact and secured together by screw 
means. 

Fig. 20 shows the ?exible strip connector ?tted 
with screw threaded stud and nut joints also de 
vised for adapting the invention to the use of con 
ventional wire terminals of the lug type. 
Thus, I have shown (Figs. 17 thru 20) two ex 

amples of the ?exible strip connector devised for 
use in connection with ordinary wire terminals, 
and the principle thus demonstrated is suscep» 
tible to other constructions for reception of other 
known types of wire terminals. 

Fig. 21 shows the flexible body strip connector 
?tted with plug-in socket receptacles devised for 
adapting the invention to the use of conventional 
wire terminals of the coaxial plug-in disconnect 
type; and Fig. 22 shows a cross section on the 
line 22-22. In this form of the invention, split 
tube contact receptacles are used. 

The invention as shown in Figs, 1, 2 and 3 

Referring further to the drawings, it will be 
noted that this ?rst example of the invention 
comprises a rubber strip or'fiexible body member 
20, with electrical connecting members in the 
form of tubular receptacle sockets 2i embedded 
therein. Seamless connector receptacles 2! may 
be used, say seamless tubing of copper or other 
metal ‘best suited for eiiicient electrical transmis 
$1011. 
The body 20 is rectangular in form, having par 

allel sides and ends, also top and bottom parallel 
surfaces; and the body is made thick enough to 
conceal and hold the plurality of connector re 
ceptacles 2| in spaced parallel relation, as well as 
in-line which means that the axes of the recep 
tacles are in a common plane. The connector 
members ii are insulated from each other by 
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the dielectric property of ‘the ?exible material of 
the body member. The resiliently ?exible body 
20 may be manipulated, ?exed, bent or rolled into 
any or the shapes indicated (see Figs. 10-14) andv 
readily expands and contracts when installing it 
in machines as a part of an electrical wiring sys 
tern. 
The metallic connector receptacles 2| and the 

material of the body 20 surrounding them may be 
vulcanized or bonded together in the manufactur 
ing process, and thus the receptacles 2| are an 
chored in place. However, the rubber body can 
be molded separately, and thereafter the recep 
tacies 2| inserted and cemented or otherwise se 
cured. Flaring or ~swedging the tubular ends at 
22, as shown in Fig. 3, also secures the receptacles 
in the body. ‘ 

It is noted that‘the electrical connecting mem 
bers 2| are of a length about equal to the width 
of the ?exible body strip 20, and in this way the 
ends of said members and side edges of the strip 
20 are ?ush. Thus the parallel connector mem 
bers 2| are buried in the elastic body and expose 
their open ends for the reception of the conductor 
terminals through the side edges of the body. As 
aforesaid, the axes of the parallel connector mem 
bers lie in a common plane by virtue of being car 
ried in a ?at or plane insulating body, the upper 
and lower surfaces of which de?ne the thickness 
of the body, while the side edges de?ne its width. 
The upper and lower surfaces of the strip con 

nector may be corrugated on the top and bottom, 
as indicated at 23, and each body corrugation 
contains an electrical connector or contact recep- . 
tacle 2|, thereby reducing the body material to 
thin proportion between each receptacle. Corru 
gating one or both sides of the rubber strip con 
tributes to its ?exibility and lightness in weight, 
as well as economy in production. ' 

In Fig. 1, an insulated wire W has its end ?tted 
with a conventional type of connect and discon 
nect terminal means. For example, a plug-in 
prong or jack terminal T is joined to conductor 
wire CW by a sleeve S which in some types is pres 
sure indented or crimped at C to make a solder 
less or cold-weld electrical connection between the‘ 
terminal ST and the circuit wire. 
The other line wire W (lower left side in Fig. 1) 

is shown partially plugged into the side edge of 
the body 20 for the purpose of illustrating how, 
the sleeve S is adapted to abut the end of the 
receptacle 21 after the terminal T is pushed home. 
When the terminals T of the two separated wires 
are plugged in at each end of the receptacle tube 
2|, the coaxial line connection is completed; and 
the rubber body holds the wiring harness in place, 
absorbs vibration, and occupies a minimum of 
space. 

of importance is the fact that this multiple cir 
cuit connector in eifect is fashioned by hand on 
the job, since the wiring mechanic may cut off at 
36 a piece 33 of the strip material from a stock 
piece 34 (see Fig. 9) with the number of contacts 
35 required, and ?ex it into shape and service 
position for ?tting any structural condition, as 
demonstrated in ‘Figs. 10-14. These advantages 
are not attained in individually manufactured 
connectors of the known rigid type. 
A wiring harness as such is not shown herein, 

but it will be understood that it usually comprises 
a large number of insulated wires W, generally 
stranded wire as shown by the circuit wire CW, 
where the insulation is stripped off for illustra 
tion, and are bound together in the form of‘ a 
roll or a bundle, or the plurality of wires is joined 
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together in the form of a ?at band. The several 
terminals of a wiring harness bundle or band as 
sembly are left free of said assembly for a few 
inches so that the individual wires of the assem 
bly can be manipulated into the respective contact 
sockets which open through the side edges of the 
connector. 

Figs. 4 and 5 

This second form of the ?exible strip connector 
also comprises a parallel side rubber strip or body 
25 somewhat wider than heretofore described, in 
order that its electrical contact means, shown in 
the form of seamless receptacle tubes 26, may be 
shorter than the width of the body. By this de 
sign and arrangement, there is formed a tubular 
Docket recess or rubber well 21 at each open end 
of each tubular connector receptacle 28 and in co 
axial alignment ‘therewith. 

Accordingly, the sleeve S of the wire terminal 
T, electrically connected with the end of the cir 
cuit wire W in a known way, is entirely concealed 
and insulated within the rubber hole or pocket 21. 
Therefore, the insulation on the wire W is the only 
exposed portion projecting from the two parallel 
side edges of the strip connector body 25. 
This wide and resilient connector body 25 also 

may be corrugated at 23, similar'to that hereto‘ 
fore described. However, it may be preferred to 
make plain or ?at surface strip connector ?exible 
bodies 20 or 25 where very small wiring receptacles 
26, usually tubular in form, are employed for small 
circuit leads in instrument wiring work and the 
like. The roll of strip connector stock shown in 
Fig. 9 portrays both ?at 34 and corrugated sur 
faces 33, thus affording a choice. 
This form of construction (Figs. 4 and 5), em 

ploying the rubber insulating pocket 21, is par 
ticularly effective where the conductor ends of wir 
ing harness are ?tted with the metallic sleeve type 
terminal ST and the ?exible connector is af?xed 
to a curved surface or within a circular opening 
(Figs. 10-14), since under those conditions the 
sleeves S tend to engage each other and hence 
might produce short circuits in the wiring system, 
but for the pocket walls 21 which insulate the 
sleeves S from each other. 

Figs. 6, 7 and 8 

In this third species of ?exible strip connector 
means embodying the invention, there is provided 
a multiple electrical connector for permanently 
joining a plurality of conductors in a wiring har 
ness job. In the previously described examples, 
electrical connecting and disconnecting means ,are 
provided, by reason of the plug-in-and-out termi 
nals T shown in Figs. 1 and 4. However, there are 
some wiring installations where connect and dis 
connect terminals are not necessary, permanent 
connections being made instead. And consequent 
ly, Figs. 6, 7 and 8 simply show the ?exible strip 
éonnector adapted to bare end connector wires 
W . 

A resilient insulating body strip 29 contains 
wire Joint means here shown in the form of 
seamless tubular receptacles 30. These metallic 
tubes 30 may be approximately equal in length to 
the width of the body strip and the axes of the 
receptacles lie in a common plane, thus provid 
ing the characteristic in-line plurality of parallel 
connector members 30. These permanent joint 
connectors 30 are cylindrical at their open ends 
for easy reception of the bare wire ends CW, 
whereupon each tube end is crimped at C in a 
known manner by a compression tool to perma 
nently Join the two wires CW in coaxial relation 
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with the strip connector and with each other b 
a cold-?ow pressure connection. a 
A recess Si or cut-out is formed in the ?exible 

or rubber body strip 29 at the end or the ends of 
each connector receptacle 30. This elongated re 
cess 3| is disposed in the connector body over 
the receptacle where it is determined best to com 
press the crimp C thereinto. The body recess 
3| constitutes a guide into which the wiring mes 
chanic on the job inserts his manually-operable 
crimping tool in a known way, applies pressure, 
and cold-flows the wire strands CW and soft 
metal or copper receptacle to together to make a 
permanent solderless electrical connection. 
The invention relates in a number of ways to 

the ?exible or manually deformable strip con 
nector, by which a plurality of wire receiving 
electrical connectors (permanent or disconnect) 
are embedded or carried in a common plane in 
a hand shaped resilient body. And this particu 
lar example (Figs. 6, 7 and t) is characterized 
by the recess 3| in or through the top or into one 
surface of the rubber body 29. Therefore, the 

, particular type of tubular receptacle so, itself 
subject to selection from conventional forms, is 
shown to explain the principle of the invention. 
Any suitable’ cold-?ow electrical connection 

joint 30 may be used wherethe strip connector 
is produced for solderless jobs, 1. e., pressure or 
cold-weld connections. On the other hand, sole 
dered wire connections may be made with this re 
ceptacle 30, or other forms thereof ii’ preferred. 

Fig. 9 article of manufacture 
The several body forms of flexible strip con 

nectors em, 25 and 29 previously described may 
be produced in quantity lot as illustrated in Fig. 
9, that is, in lengthwise strip or band form, and 
a selected length and number of the fin-line re 
ceptacle contacts 2i and ‘ill or crimp joints SilC 
cut oil from a stool: roll for the wiring job at 
hand. _ 
A flat strip of rubber-like material, corrugated 

as indicated at 33, or flat as diagrammatically 
shown at at, affords a stool; sheet simple to 
handle, store, pack and ship, since it can be 
folded or rolled as shown at R. Parallel con 
tacts 36 of any suitable form, either for discon= 
nectable plug-in or permanently crimped-in elec= 
trical joints disposed in a common plane, are 
molded in place or otherwise embedded in the 
rubber strip 33, 34'. The connector-receptacles 3d 
are shown in length about equal to the width of 
the ?exible strip or body 33, 3d and hence Fig. 9 
in effect shows Form 1 of the device as heretofore 
presented in Figs. 1, 2 and 8. Obviously, however, 
any of the other illustrated constructions, as well 
as their equivalents, may be produced in strip 
stock form, as demonstrated by Fig. 9. 

It is important to note that each crosswise con 
necting member 355 is embedded in. a corrugated 
portion extending transversely of the body strip 
33 and thus forms a cleavage orshearing line 36 
between each member. Accordingly, the wiring 
mechanic on the job may readily use his knife 
to out ch a piece 33 of the strip connector lid of 
the required wire-number capacity, and then 
with his hands manipulate it into the shape re 
quired to fit the surface of the member ‘on which 
it is attached. It is noted that a piece of the 
?exible strip connector stock, six wire connectors 
long, is shown partially severed or as being cut 
off of the stock roll R along a corrugation line 
36 for use in a wiring harness job having six cir= 

cult wires. 
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Either seamless or split contact tubes 2|. II, 

30 and 35 may be used in any one or all forms 
or the ?exible strip connector shown. It appears 
obvious that whether the connector tubes be re 
silient (split) or be rigid (seamless) that the util 
ity of the hand-shaped connector body remains 
the same as a splice connector for multiple-wire 
installations. 

Typical examples of uses shown in Figs. 10-14 
Rigid type multiple-conductor connecting de 

vices for wiring harness are not suitable for the 
adaptations and uses shown in Figs. 10 thru 14, 
etc., of the drawings. Rigid body connectors of 
standardized manufacture cannot be manipu 
lated, ?exed, conformed and ?tted by hand to the 
variety of shapes and passages encountered in 
air craft and other machine structures, nor can 
they be selected on the jobfor the particular wire 
number capacity of a given wiring harness in 
stallation, of which there are many variations of. I 
the typical examples shown in Figs. 10-14. Such 
problem, however, is solved by this invention, par 
ticularly by having on hand a roll R of stock con 
nector material. 

Hence, the complex wiring systems now com 
ing into use, due to the vastness of power and 
instrument circuits used in large aircraft, are far 
‘from simple to install, and are rendered more 
diiiicult where mass production is based on the 
completion of unitary sub-assemblies. This in 
vention supplies the latter need and many others. 
Take for example a fuselage section built com 

plete in itself as a sub-assembly and thereafter 
added to the main structure of the plane. A ?ex 
ible strip connector can be installed at one or 
both ends of the section and a wiring harness 
equal in length to that section may be set in place 
with the individual lead wires plugged into the 
connectors. In other words, the wiring can be 
installed from end to end of a tall sub-assembly 
or other unit, such as a wing tip, wing stub, 
fuselage portion, etc., with each end or a partic 
ular wire connected with its contact of the strip 
connector at each end of the unit. 
The wiring jobs can be carried out as a step in 

the production of the sub-assembly, instead oi’ 
as a whole after 

it has been completed. When, therefore, two or 
more sub-assemblies are joined (each of which 
are previously wired), it is only necessary to plug 
in the wiring harness terminals from one sub 
assembly to the other. 
This strip connector, therefore, can be used to 

great advantage by making possible wiring har 
hess sub-assemblies, so to speak, such partial or 
subswiring jobs being made co-extensive with the 
plane sub-structural jobs. Consequently, the wir 
ing can be kept in step sectionally with the struc 
tural work sectionally, and when the aircraft is 
completed as a whole its wiring is likewise com 
pleted. Therefore, it is not a matter of wiring 
the craft after it is completed. 
A piece of the strip-connector material is cut 

oil‘ from the bundle or roll of stock connector ma 
terial B (Fig. 9) in length by counting off the 
number of contact or connector members 35 equal 
in number to the total of the conductor leads 
constituting the particular wiring harness being 
installed. 
For example,an eleven-wire harness job is con 

templated in Figs 10 and 11 where in one corner 
00 at one end of the machine unit or sub-assem 
bly a piece of strip connector 34, severed as at 38 
from the stock roll R, is manipulated and con 
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formed by hand into place, cemented down or 
otherwise secured in place, and at another point 

the stock connector material is manipulated and 
affixed to an irregular frame member FM. 
The eleven-line wire bundle or harness is then 

set in place between the two machine units and 
their terminals plugged into these two special 
form connectors CO and FM fashioned by hand 
on the job, whereas it would be costly and im 
practical to manufacture these two distinct con 
nectors of special form for these and other ir 
regularly shaped frame members in a machine. 
This is all the more true when it is noted that 
even one or more given shapes of connectors may 
vary in number of contact'receptacles required 
due to the fact that the wiring harness conductor 
leads vary in number. 
Again, Fig. 12 demonstrates how readily a 

round or circular connector 34 is produced on 
the job for a frame aperture FA. Then in Fig. 
13 the same is true where the completed wiring 
harness lines constitute some thirty-?ve inde 
pendent circuits, too many for a plain circular 
connector and so its unusual length is readily 
spiraled by ‘hand into the aperture SA of the, 
fuselage unit. Frame apertures vary in size in 
aircraft structures, and it would constitute a ma 
ior undertaking to manufacture special form cir 
cular connectors FA and spiral connectors SA. 

Fig. 14 shows a piece of ?exible connector ma 
terial 34 cut from the stock roll R and ?exed by 
hand across a beam B. This is a typical example 
of wiring bundle harness where its leads extend 
along a structural beam in an aircraft job.‘ This 
special shape beam type connector is quickly 
made on the job from the stock roll R and ap 
plied, in each adjacent sub-assembly having the 
beam 13, whereupon the wire leads may readily 
bridge through from one sub-assembly to the 
other, and the terminals of said wire leads may 
be plugged-in the beam type connectors, 

It is readily seen that this new ?exible strip 
connector, with its in-line contact means, in one 
or more of the ?exible rubber body forms as 
shown at 20 or 25 or 29, may be produced as an 
article of manufacture and stocked in quantity 
as indicated at R. The variety of special hand 
fashioned connectors 34 (Figs. 10-14), made by 
the mechanic to the required shape and wire 
number capacity, that is, having any selected 
number of connector receptacles 35, are readily 
produced on the job. 
These connectors may be bonded. onto the du 

ralium internal framework portions (Figs. 10-44) , 
as a step in the production of aircraft and other 
machine sub-assemblies, and thus the wiring in 
stallation as such is kept in step with machine 
production and said wiring disappears as a sepa_ 
rate job after the aircraft is completed. 

Figs. 15 and 16 

These two views are to be considered in con 
nection with Figs. 6, 7 and 8, and show the same 
construction (hence like part numbers), except 
that a recess or cut-out 38 is molded or otherwise 
formed in the lower part of the ?exible connector 
body 29. The upper and lower recesses 3| and 
38 expose or lay bare the upper and lower sur 
face portions adjacent the ends of the'electrical 
connecting receptacle 3!) carried within the ?ex 
ible body, and these recesses are disposed in ver 
tical alignment or registry with each other. This 
recess pair 3|, 3B is provided longitudinally along 
or near each end of the tubular part 30 where 

' in the machine sub-assembly a similar strip of ' 
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the crimp C is compressed thereinto for produc 
ing a cold-weld solderless electrical and mechani 
cal joint between the conductor wire CW and the 
receptacle 33. 
Accordingly, when a crimping or compression 

tool (not shown) is applied to this ?exible con 
nector 29, the Jaws of such tool enter the recesses 
31 and 38 for direct engagement with the ex 
posed opposite surfaces of the receptacle 30. The 
lower Jaw of such tool provides an arcuate nest 
like support for the lower semi-circular portion 
of the tubular part, while the upper jaw carries a 
crimping rib which is the male counterpart of 
the crimped depression C deformed or swaged 
inwardly to ?ow the wire or strands CW and the _ 
malleable receptacle 33 into a homogeneous mass 
constituting a well known type of solderless elec 
trical connection of the permanent joint type. 
The lower recess 33- may be about equal in 

length to the upper recess 3| (see Fig. 15). How 
ever, said lower recess 38 is shown herein some 
what wider (see Fig. 16) than the upper recess 
3| inasmuch as the lower jaw of a crimping tool 
may well require more entry-area through the 
body 29 to reach and support the receptacle 30 
along its lower one-half side, than is required by 
the ribbed upper jaw of the tool to reach and 
engage a narrow lengthwise upper portion of the 
receptacle to effect the cold-weld solderless joint 
at the crimp C therein. ‘ 

Figs. 17-19 

In this form of the invention, the electrical con 
nector is also shown as a flexible body in strip 
form, indicated as a whole at 39, and made of 
rubber-like material. The body has parallel side 
edges 40 which define the width of the strip, and ' 
parallel upper and lower surfaces 4| de?ne its 
thickness. It is, thereof, of similar shape and 
form, generally, as heretofore illustrated and de 
scribed—-being thusly designed and constructed 
for side-edge multiple wiring connections and for 
hand shaping to ?t the surface of irregular and 
dissimilar machine parts with which. it may be 
used when placed in service position. 
In contrast, however, to the other forms of con 

struction herein, the strip of material 39 may be 
considered as taking the form of a sheath or ?ex 
ible jacket. It is channeled and perforated for 
the reception of well known lug type conductor 
terminals (in pairs or twin use) which are in 
such general use, singly, as to make for marked 
advantages in now providing for their wider use 
in splice-connecting wiring harness in accord 
ance with the new principles of this invention. 
For example, a lug type or other like terminal 

of this well known form simply comprises a tongue 
or eye 42 carried on a sleeve 43. This type of 
terminal has a straight tongue or perforated eye 
42 disposed coaxial with its barrel or wire re 
ceiving sleeve 43, and a conductor wire CW is 
electrically connected within the sleeve. The 
tongue 43 (in its conventional use) is attached by 
a screw or other means to a current transmit 

“ ting part. In conventional practice, a single lug 
terminal 42, 43 is used for panel and instrument 
wiring at the terminus of a circuit, but in my new 
connector herein I employ a pair of these old 
terminals in a new way for line splicing work. 

I have, therefore, devised a ?exible strip con 
' nector in the form of a molded jacket or sheath 
39 to accommodate conventional types of lug ter 
minals (one type thereof being shown at 42, 43) 
and for converting them to multiple circuit line 
coupling or splicing operations in wiring harness 
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jobs-a somewhat new application for that type 
of wire terminal. With such purpose in view, the 
?exible strip 39 is provided with a series of par 
allel crosswise passages 45 molded or otherwise 
formed therein. These spaced passages are dis 
posed transversely of the ?exible body strip 39, 
and open outwardly through its parallel side edges 
40, for receiving a pair of lug terminals in co 
axial relation for line splicing work. , 
Each conductor passage 45 is perforated or pro 

vided with a hole 46 disposed at right angles 
therethrough centrally of the ?exible body 39. 
This aperture 46 opens through one or both (up 
per and lower) surfaces H of the strip connec 
tor—being shown herein as passing all the way 
through-and the purpose of which is to receive 
screw means (such as a screw and nut 4'!) for 
joining two or twin wire terminal eyes 132 in a 
new manner for electrical connection coaxially 
‘within the ?exible jacket strip 39. Thus a pair 
of simple type well known terminals are adapted 
to circuit line splicing, and each terminal pair is 
con?ned and insulated within its respective pas 
sage 45. The short screw and/or nut M is read 
ily inserted into its aperture 86 and through the 
overlapping pair of terminal tongues 42. The 
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screw head and nut are below the surfaces ti ‘ 
of the jacket, and hence are insulated against 
contact with outside structural parts of the ma 
chine on which the connector is installed. The 
screw means 47! in the hole 66 retains the elec 
trical splice assembly within the covering jacket 
39 against relative motion. 
The invention also readily lends itseli7 to 

branch or tape-oil’ wiring installations, by which 
several branch circuits are supplied from one 
power circuit. In this connection, a groove or 
channel 49 is formed longitudinally along the 
midportion in one or both surfaces ti of the body 
39. This groove may bisect the terminal receiv 
ing passages 635. and is coincident with and ex 
tends through the several screw receiving aper 
2,111‘63 46. Thus all three openings (passage (85, 
aperture 46, and groove 69) communicate with 
each other to facilitate the wiring job in ques 
tion. 
A tap-oil‘ or branch conductor Ell may be placed 

within the channel (it of the flexible connector 
i'or establishing electrical connection between one 

supply circuit (as at PC) and any num 
br‘ ' of branch circuits (as at BC). Thus one main 
c-r "iductor wire PC may be attached to the con 
nector body 39 and very readily tap-off to a plu 
rality of branch lines BC‘. The tap-off conduc_ 
tor 5% may be a piece of wire looped under each 
screw head ill (as shown) or a ?exible strip of 
sheet metal, copper, or the like. The use of a 
piece of wire 50 for this purpose demonstrates 
the simplicity of the installation and the versa 
tility of the jacket-like flexible strip 39 by which 
to adapt conventional terminals at (in pairs) to 
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splicing application of the angular lug terminal 
thereto. . 

A double-ended screw-threaded stud 54 is either 
molded into each passage 53 or ?tted friction 
ally therein, with its threaded ends accessible at 
each side edge of the body 52, and a nut 55 is 
provided for each end of the stud. The stud it 
constitutes the electrical connecting member, and 
is shown by way of example as one form 01' me 
tallic part which may be adapted to the angle 
tongue lug terminal ‘(next explained), as distin 
guished from the ?at or coaxial-tongue terminal 
treated in Figs. 17-19. , 

These wiring terminals,‘ long in general use, 
have bent or angular tongues or eyes 56 off-set 
from the axes of their wire receiving sleeves 51. 
The oil-set tongues 56 are perforated and fit over 
the threaded ends of studs 54, one terminal at 
each end thereof, whereupon the nuts 55 are 
screwed onto the ends of the stud, and thus an 
chor the terminal pair with their conductor wires 
CW in spliced coaxial alignment. 
According to the foregoing, Figs. 17 through 20 

illustrate two forms of my invention purposely 
devised for adoption and use of conventional 
wiring terminals (in pairs) with my ?exible con- - 
nector. The ?exible body sheath or jacket 39 
(Figs. 17-19) does not require an intermediate 
connector member or part since the duplicate or 
twin terminals 43 are directly secured together 
in the midportion of the covering jacket 39. On 
the other hand, the ?exible body 52 (Fig. 20) in 

- cludes the intermediate connector member 54 in 
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the form of a nut-and-screw ?tting for coaxially 
splicing the conductor wires CW. 

Figs. 21 and 22 

The invention is here adapted to disconnect 
type of electrical terminals of a more recent form 
now coming into use for multiple circuit har- . 
ness wiring installations. A rubber-like body 60 
is made similar to previous forms thereof, and 
is adapted to coaxial splicing work through its 
side edges, as heretofore explained. 
In this example of the invention, a contact 

plug-in or disconnect coupling receptacle 6! of 
the split tube type is employed. The tube is split 
longitudinally at 62 from end to end to permit 
expansion and contraction as will be understood 
in‘ the art. These contractile receptacles 6! are 
carried in the ?exible strip 60, in parallel spaced 
relation, and crosswise thereof. The receptacles 
open outwardly through the side edges of the 
body and constitute passages to receive electrical 
wiring coupling means, as next described by way 
of example. 
Contact tips 63 are ?tted on the conductor 

wires CW in the usual way, and thus provide 
electrical terminals. These tips terminate in 
pressure-wiping contact tongues 63 which (when 

. disposed in coaxial pairs as shown) wipe each 

line splicing operations for wiring harness instal- ' 
lations where problems are confronted as illus 
trated in a few of the examples shown (Figs. 
10-14). 

Fig. 20 

This view illustrates my electrical multiple‘ wire 
connector in the form of a ?exible strip 52 also 
adapted to conventional lug terminals. But in 
this example, the terminal is of the angular lug 
type. The body or strip 52 has a series of par 
allel passages 53 disposed transversely that is, 
crosswise therein, and opening outwardly through 
the side edges thereof, for coaxial wire or line 
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other as they slide one upon the other-thus 
making an effective electrical connection. The 
terminals‘ 63 are identical or twin construction, 
and thus a pair is employed. The tips are ap 
proximately semi-cylindrical, and when two tips 
slide together they form a full cylindrical assem 
bly. 
The terminal pair 63 is plugged into the con 

tact coupling receptacle 6| as shown, one termi 
nal into each end of the receptacle. The overlap 
ping tongues 53 have a diameter slightly more 
than the normal inside diameter of the disconnect 
coupler 6 l . Thus the coupler receptacle is slight 
ly expanded when the two terminals are thrust 



8,896,725 
into position, and the overlapping tongues it are 
subjected to pressure contact. A " 

This form of the invention has the advantage 
of simplicity due to the use of duplicate type ter 
minals 63 which quickly connect and discon 
nect with coaxial symmetry through the oppo 
site side edges of the ?exible strip de?ning its 
width. And the upper and lower surfaces de 
?ning the thickness of this ?exible connector 
body strip 60 may be corrugated if desired as 
indicated in previously illustrated examples here 
in. ‘ 

The several forms of multiple connector'con 
struction herein proposed may be produced in 
long strips of stock 34 as comprehended in Fig. 
9. The wiring mechanicon the job simply cuts 
o? at 36 a piece thereof, with the required num 
ber of connector parts as at 33, and shapes the 
connector 33 by hand to conform to the installa 
tion shape and problem at hand, the several ad 
vantages and utility of which have been outlined 
in the early parts of this speci?cation. 
This invention is presented to ?ll the need for 

a useful ?exible strip electrical connector. Vari 
ous modifications in construction, mode of oper 
ation, use and method, may and often do occur 
to others, especially so after they have bene 
?ted from the teachings of an invention. Ac 
cordingly, this disclosure is exemplary of the 
principles and equivalents without being limited 
to the present showing of the invention. 
What is claimed is: 
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1. An electrical connector for connecting a ' 
plurality of electrical conductor wires, compris 
ing a body, which is wider than it is thick and - 
having side edges, said body being made of rub 
ber-like ?exible insulating material which adapts 
said body to be manipulated by hand when con 
forming it to an irregular service shape, and a 
plurality of electrical connecting members car 
ried parallel with each other in a common plane 
within the body of ?exible insulating material, 
the axes of the electrical connecting members 
being disposed parallel with the surfaces de?n 
ing the thickness of the body as well as crosswise 
of the width of said body, and said connecting 
members having their ends located at the side 
edges of the ?exible body and thus adapted to 
electrically connect conductor wires received at 
said side edges de?ning the width of the body. 

2. An electrical connector for splice connecting 
circuit wiring, comprising a ?at body, which is 
wider than it is thick and having parallel side 
edges, made of rubber-like ?exible insulating 
material susceptible of being manipulated and 
shaped by hand to conform to the irregular sur 
face of any structural member on which the con 
nector and its wiring may be placed in service 
position, and a plurality of electrical connecting 
receptacles embedded and insulated parallel with 
each other within a common plane in the ?at' 
body of ?exible material, the axes of the recep 
tacles being disposed parallel with the surfaces 
de?ning the thickness of the ?at body and cross 
wise of the width of said body, said receptacles 
being open at each end thereof outwardly 
through the two side edges of the ?at body de 
?ning its width, and the connector thereby being 
adapted to receive electrical conductors at both 
side edges and into both ends of the receptacles 
for electricalconnection therewith, whereby each 
receptacle joins its respective pair of circuit wires 
in coaxially spliced relation. 

3. An electrical connector for splice connect 
ing circuit wiring, comprising a ?at body, which 
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is wider than it is thick and having parallel side 
edges, made of rubber-like ?exible insulating ma 
terial susceptible of being manipulated and 
shaped by hand to conform to the irregular sur 
face of any structural member on which the con 
nector and its wiring are placed in service posi 
tion, and a plurality of electrical connecting re 
ceptacles, in the form of seamless non-resilient 
tubes, embedded and insulated parallel with each 
other within a common plane in the ?at body of 
?exible material, the axes of the receptacles be 
ing disposed parallel with the surfaces de?ning 
the thickness of the ?at body and crosswise of 
the width of said body, the receptacles being open 
at each end thereof outwardly through the two 
side edges of the body de?ning its width, and 
the connector thereby being adapted to receive a 
plurality of electrical conductors at each side 
edge, one conductor into each end of each. re 
ceptacle for electrical connection therewith, 
whereby each receptacle joins its respective pair 
of wires in coaxially spliced relation. 

4. An electrical connector for splice connect 
ing a plurality of conductor wires, comprising a 
body, which is wider than it is thick and having 
side edges, made of rubber-like ?exible insulat~ 
ing material which adapts the connector to be 
manipulated by hand in conforming it’to irregu 
lar service shape, and a plurality of electrical 
connecting receptacles embedded and insulated 
parallel with each other within a common plane 
in the ?exible body, the axes of the receptacles ‘ 
being disposed parallel with-the surfaces de?n 
ing the thickness of the ?exible body and cross— 
wise of the width of said body, the receptacles be 
ing open at each end thereof outwardly through 
the two side edges of- the ?exible body de?ning 
its width, and the connector thereby being adapt 
ed to receive wires at each side edge, one wire 
into each end of each receptacle for electrical 
connection therewith, whereby each receptacle 
joins its respective pair of wires in coaxially 
spliced relation; and the electrical connecting 
receptacles having portions thereof exposed, ad 
jacent their open ends, by cut-out means recessed 
into the body, whereby said exposed receptacle 
portions are accessible to and adapted to be acted 
upon by a crimping tool. 

5. A device for splice connecting electrical con 
ductor wires, comprising a body, which is wider 
than it is thick and having side edges, made of 
rubber-like ?exible insulating material adapted 
for manipulation. by hand for conforming it to 
irregular service shape, and a plurality of pas 
sages formed in parallel spaced relation within a 
common plane in the body of ?exible material, 
the axes of the passages being disposed parallel 
with the surfaces defining the thickness of the 
body and crosswise of the width of said body, the 
passages being open at each end thereof out 
wardly through the two side edges of the body de 
?ning its width, the device being adapted thereby 
to receive electrical connecting members into‘the 
passages for connecting conductor wires in co 
axially spliced relation received at both side edges 
of the body. ' 

6. A device for splice connecting electrical con 
ductor wires, comprising a body, which is wider 
than it is thick and having side edges, made of 
rubber-like ?exible insulating material adapted 
to be hand shaped to irregular surfaces, and a 
plurality of passages formed in parallel spaced 
relation within a common plane in the body, the 
axes of the passages being disposed parallel with 
the ‘surfaces de?ning the thickness of the body 
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and crosswise of the width of id body, the pas 
sages being open throughout their lengths and 
open at each end thereof outwardly through the. 
two side edges of the body de?ning its width; in 
combination with terminal eye lugs in pairs dis 
posed in coaxial relation with the passages, and 
screw means carried by the body and engaging 
the terminal eye lugs to electrically connect and 
secure them with said body. 

7. A device for insulating and covering con 
ductor wire terminal means which are connected 
in coaxial splicing relation, comprising a jacket 
like body, which is wider than it is thick and 
having side edges, made of rubber-like ?exible in 
sulating material susceptible of being‘ manipu 
lated by hand to conform it to irregular service 
shape, and a plurality of passages formed in par 
allel spaced relation within a common plane in 
the flat body of ?exible material adapted to 
receive the wire terminal means, the axes of the 
passages being disposed parallel with the. surfaces 
defining the thickness of the body and crosswise’ 
of the width of said body, the passages being 
open throughout their lengths and open at each 
end thereof outwardly through the two side edges 
of the body de?ning its width, and apertures 
formed through the body coincident with pas 
sages. 

8. A device for connecting electrical conductor 
wires, comprising a body, which is wider than it 
is thick and having side edges, made "of rubber 
like ?exible insulating material adapted for ma 
nipulation by hand for conforming it to irregu 
lar service shape, and a plurality of passages pro 
vided in parallel spaced relation within a com 

aseenaa 
mon plane in the flat body of ?exible material, 
the axes of the passages being disposed parallel 

_ with the surfaces de?ning the thickness of the 
body and crosswise oi the width of said body, the 

5 passages being open throughout their lengths and 
open at each end thereof outwardly through the 
two side edges of the body de?ning its width; in 
combination with conductor wire terminals, dis 
posed in coaxial pairs within each passage, one 

10 terminal in each open end of the passage, and 
the two terminals having overlapping engage 
ment with each other in the midportion of the 
passage. . 

9. A device for insulating and covering con 
15 ductor wire terminal means which are connected 

in coaxial splicing relation, comprising a jacket 
like body, which is wider than it is thick and 
having side edges, made of rubber-like ?exible 
insulating material susceptible of being manip 

20 ulated by hand to conform it to irregular service 
shape, and a plurality of passages formed in par 
allel spaced relation within a common plane in 
the flat body of ?exible material adapted to re 
ceive the wire terminal means, the axes of the 
passages being disposed parallel with the surfaces 
defining the thickness of the body and crosswise 
of the width of said body, the passages being open 
throughout their lengths and open at each end 
thereof outwardly through the two side edges of 

30 the body de?ning its width; a groove being pro 
vided in one of the surfaces of the jacket-like 
body, extending longitudinally of said body, and 
in communication with the passages, adapted for 
the reception of a tap-oil conductor. 
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