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3,188,601 
ELECTRICAL CDNNECTOR FOR TAPE-LIKE 

ELECTRICAL CABLE . 
Donald R. De Tar, Stratford, Comm, assignor, by mesne 

assignments, to Litton Precision Products, Inc., a corpo 
ration of Delaware 

Filed Aug. 15, 1962, Ser. No. 217,042 
4 Claims. (Cl. 339-75) 

The present invention relates to an electrical connector 
and it relates, more particularly, to an electrical connector 
for use in conjunction with electrical cables in the form 
of a tape. 

Generally speaking, tape-like electrical cables of the 
type referred to herein and which are available com 
mercially, are in the form of a ?at ?exible strip in which 
a number of thin ?at strips of conductive material, such 
as’ copper foil, are enclosed in a ?at sheath of plastic 
insulating material and extend lengthwise of the cable 
in spaced parallel relation to each other. The conduc 
tors may be sandwiched between two sheets of ?exible 
plastic insulating material, such as a polyester, which 
are bonded together or they may be embedded in such a 
material so that the plastic insulating material forms the 
sheath of the cable and also holds the conductors in their 
respective positions. Such cable, which resembles a tape, 
has been available commercially for some time, but 
although it has certain advantages over the usual elec 
trical cables, its use has not become widespread because 
of difficulties encountered in making connections to the 
conductors and in providing suitable connectors for use 
in conjunction therewith. 
An object of the present invention is to provide an 

electrical connector by means of which reliable electrical 
connections may be readily and quickly made to the con 
ductive elements of such a cable. A further object of 
the invention is to provide an electrical connector which 
can be applied to such an electrical cable on the job and 
without the necessity of soldering or crimping of contact 
elements to the fragile foil-like conductive elements of the 
cable. 

Another object of the invention is to provide an elec 
trical connector for such a cable by means of which cir 
cuit connections with other types of wiring, such as printed 
circuit, crimped or soldered contact elements or the like, 
can be readily made. 

In general, an electrical connector embodying the pres 
ent invention comprises two separable parts, a male mem 
ber or plug and a female member or receptacle. The 
male member or plug comprises two inter?tting parts 
molded from an insulating material which when as 
sembled hold and support an end of the cable with por 
tions of the thin foil-like conductive elements exposed 
to form the male contact elements or prongs. Thus, no 
soldering or crimping of the conductors to contacts or the 
like is involved. 
The female member or receptable comprises a body 

made of two parts molded from insulating material. 
The two parts of the body when assembled de?ne an 
vopening to receive the conductor-carrying portion of the 
plug and which leads to spaced spring contact elements 
mounted within the body of the receptacle to engage 
electrically with the exposed portions of the conductive 
elements of the cable forming the male contact elements 
of the plug. 
The receptacle and the spring contact elements mounted 

therein can also be utilized in making electrical circuit 
connections with various types of contact elements or 
terminals, such as the terminals for a printed circuit 

' board, contact pins which are soldered or crimped to 

individual wires and the like. 7 
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2 
Other objects and advantages of the invention will 

become apparent and will be more fully understood from 
the following description and the accompanying drawings, 
in which: 
FIG. 1 is a perspective view illustrating one form of an 

electrical connector embodying the invention, with cer 
tain parts in an exploded relation and with certain parts 
omitted for clarity; 

FIG. 2 is a perspective view in partial section illus 
trating a housing for the male member or plug ‘of the 
electrical connector shown in FIG. 1; 

FIG. 3 is a perspective view illustrating a cable sup! 
port or spacing element for the male member or plug of 
the electrical connector shown in FIG. 1; 
FIG. 4 is a plan view illustrating a portion of a tape 

like electrical cable as prepared for assembly in an elec 
trical connector embodying the invention; 
FIG. 5 is a side view of the portion of the electrical 

cable shown in FIG. 4; 
FIG. 6 is a section View, on an enlarged scale, taken 

along the line 6—6 of FIG. 4; 
FIG. 7 is a section view, on an enlarged scale, taken 

along the line 7—7 of FIG. 4; 7 
FIG. 8 is a vertical section view taken along the line 

8-8 of FIG. 9; 
FIG. 9 is a plan view in partial section illustrating the 

electrical connector shown in FIG. 1, but on an enlarged 
scale; 

FIG. 10 is a plan view of the interior of an upper body 
part for the receptacle of the electrical connector shown 
in FIGS. 1 and 9 and on the same scale as FIG 9; 
FIG. 11 is an end view of the upper body part shown 

in FIG. 10; 
FIG. 12 is an end view of a lower body part for the 

receptacle of the electrical connector shown in FIGS. 1 
and 9 and on the same scale as FIG. 9; 
FIG. 13 is a plan view of the interior of the lower 

body part of the receptacle shown in FIG. 12; 
FIG. 14 is a section view taken along the line 14—-14 

of FIG. 11; 
FIG. 15 is a section view taken along the line 15-15 

of FIG. 12; 
FIG. 16 is a section view taken along the line 16—16 

of FIG. 11; 
FIG. 17 is a section view taken along the line 17-17 

of FIG. 12; 
FIG. 18 is a section view taken along the line 18-48 

of FIG. 11; 
FIG. 19 is a side view of a spring contact element for 

the receptacle of the electrical connector shown in FIGS. 
1 and 9; 
FIG. 20 is a plan view illustrating an electrical con 

nector embodying the invention used in making circuit 
connections between a tape-like cable and a printed cir 
cuit board; 

FIG. 21 is a plan view in partial section of a male con 
nector plug having conventional pin type contact ele 
ments which is adapted to be used in conjunction with 
an electrical ‘connector embodying the invention; 
FIG. 22 isv a side view in partial section of the plug 

shown in FIG. 21; 
FIG, 23 is a fragmentary end view of the plug shown in 

FIG. 21; and ' 
FIG. 24 is a fragmentary plan view illustrating a modi 

?ed form of spring clamp for preventing accidental sep 
aration of an electrical connector embodying the inven- ' 
tion due to vibration or the like. 
For purpose of clarity, the connector embodying the 

invention and the various parts thereof have been illus 
trated in the accompanying drawings on an enlarged scale. 
However, it will be understood that in actual practice, 
the connector is quite small and light in weight. 
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Referring now to the drawings in detail, there is shown 
in FIG. 1 an electrical connector embodying the invention 
which comprises a double-ended receptacle 1 adapted to 
receive mating plugs 2 at opposite ends thereof. >As will 
be described hereinafter, wiring connections may be made 
to the receptacle by means other than the plugs shown in 
FIG. 1. 
As shown best in FIGS. 2 and 3, the plug or male part 

of the connector comprises a cable-supporting spacer 
member 3 and a hollow housing or body member 4, both 
of which are molded from a suitable insulating material, 
such as nylon. The housing is shaped to receive the cable 
supporting spacer member and it has an elongated slotted 
opening 5 in its front end which faces an end of the recep 
tacle when the two parts are brought into engagement. 
The slotted opening in the housing is shaped to permit the 
forward or front end of the cable-supporting spacer mem 
ber to pass through said opening to a position where it 
extends beyond the front end of the housing when the 
spacer member is inserted within the housing. 
The cable-supporting spacer member has an elongated 

?at central portion 6 with guide ?anges 7 extending up 
wardly therefrom along its opposite side edges and ?anges 
3 forming stops extending downwardly therefrom along its 
opposite side'edges. The slotted opening in the housing 4 
is shaped to accommodate the guide ?anges, but the stops 
engage with the interior surface of the housing adjacent 
the slotted opening. Thus, when the spacer member is as 
sembled .in the housing, the front or forward end of the 
spacer member with the guide ?anges projects beyond the 
front end of the housing and the ?anges forming the stops 
are seated against the interior surface of the housing. In 
addition, the outer surfaces of the ?anges bear against the 
interior surfaces on opposite sides of the housing. 
The width of the central portion of the cable supporting 

spacer member 3 between the guide ?anges and also the 
?anges forming stops is made equal to the width of a 
?at tape~like cable 9 which is mounted thereon. The 
?anges engage with the side edges of the cable and posi 
tion the cable on the spacer member. 

FIG. 4—7 illustrate the. manner in which the ‘cable is 
prepared for mounting on the cable-supporting spacer 
member prior to insertion of the spacer member in the 
housing. As is shown in these ?gures, the tape-like cable 
9 is a ?at, ?exible strip having a sheath ll} of plastic in 
sulating material which encloses a series of flat conductors 
11 extending lengthwise thereof in spaced ‘parallel rela 
tion to each other. The ?at conductors are generally in 
the form of a relatively thin metallic foil and hence 
are of a somewhat fragile nature and difficult to handle 
individually. 

In preparing the cable for mounting on the spacer - 
member, the upper layer ltla of the plastic sheath is re 
moved from a portion 9a of the cable spaced inwardly 
from one end thereof so as to expose the conductors. The 
layer is removed for a distance which is slightly less than 
twice the length of the forward end of the spacer mem 
ber 3 which projects beyond the housing. 

In assembling the elements of the plug, the portion of 
the cable from which the layer of insulation has been 
stripped is wrapped around the forward end of the spacer 
member 3 with portions of the cable extending between 
the upper and lower ?anges on the spacer member and 
being positioned thereby. The exposed portions of the 
conductors face outwardly and are supported on both 
sides of the forward end of the spacer element so as to 
form the male prongs of the plug. When the spacer mem 
ber with cable supported thereon is inserted in the housing 
4 as shown in FIG. 8, there is a space or ‘recess within 
the housing at the rear of the spacer member through 
which the cable extends. This space or void is then ?lled 
with a suitable potting or sealing material 12 which closes 
the end of the housing and holds the spacer member in 
place. The potting material may be a plastic which will 
soften at relatively low temperatures and can be applied 
as required at the job location. 
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In the assembled plug, the forward end of the spacer 
member which projects beyond the front end of the hous 
ing, supports the exposed spaced conductors of the cable 
in a position where contact can be made therewith and 
protects the conductors against damage. As will be noted, 
the plug can be readily assembled on the job without 
soldered or crimped connections being made to the indi 
vidual conductors. 
The receptacle 1, as illustrated, is a double ended part 

having plug receiving openings in its opposite end faces. 
it is made up of an elongated upper body part 20 and a 
mating elongated lower body part 21, both of which may 
be molded from a suitable insulating material, such as 
nylon. The two body parts have opposing surfaces 22 and 
23 at their sides which are brought into contact when the 
two body parts are assembled. A centrally located parti 
tion 24 extends transversely across the inner surface of the 
upper body part 29 (see FIGS. 9, 10, 11 and 14) and is 
seated at its outer ends in mating slots 25 formed in the 
inner surfaces at the sides of the lower body part 21 (see 
11165.12, 13,15 and 17). 

Intermediate their sides, the body parts have a series 
of spaced ribs 2%, 26' of reduced height formed on the 
opposing interior surfaces thereof. The ribs extend verti 
cally or lengthwise of the respective body parts and de?ne 
contact receiving and positioning channels 27 and 27' 
therein. In the upper body part, the partition 24 extends 
across the ribs and the channels. ‘In addition, the chan 
nels in the upper ‘body part contain raised areas 28 which 
form shoulders 28a spaced inwardly from the open ends 
thereof. When the two parts are assembled, the partition 
rests on .and extends across the ribs in the lower body 
member. 

In the assembled body, the ribs and channels on the in 
terior surfaces of the two parts are in aligned opposing 
relation and the opposing surfaces of the ribs of the two 
body parts which are spaced apart, de?ne an elongated 
slotted opening 29 at each end of the receptacle which is 
shaped to permit insertion of the forwardly projecting 
end of the spacer element of the plug into the receptacle. 
To facilitate entry of the end of the spacer element, the 
tops of the ribs at their ends may be beveled downward 
ly and outwardly as indicated at 30. 

‘The channels formed between the opposing sets of ribs 
in the receptacles are of approximately the same width as 
the conductors of the cable and are spaced to correspond 
to the spacing of the conductors in the cable. Thus, 
when the cable-carrying end of the spacer member of 
the plug is inserted in the receptacle, exposed portions of 
the conductors are aligned and in registry with the chan 
nels in the receptacle. 

In addition, as shown in FIGS. 1, 9 and 11, interior 
channels 31 are provided at each side of the upper body 
part to receive the guide ?anges 7 extending upwardly 
along the sides of the spacer member 3 of the plug. Entry 
of the guide ?anges into the channels in the receptacle 
aligns the conductors of the cable with the channels in 
the receptacle and it also provides polarization by per 
mittrng the plug to be inserted in the receptacle in only 
one position. 

Each of the contact-receiving channels in the receptacle 
contains a spring contact 40. The spring contact, as 
shown in FIG. 19, is made from a strip of conductive 
material which is bent to form a ?at base portion 41 hav 
ing arms 42 extending upwardly therefrom. Each of the 
arms is bent to form an outwardly facing U-shaped clip. 
As shown in FIG. 8, the base portions of the contact ele 
ments are seated in the channels in the lower body part 
of the receptacle with the U-shaped clips formed by the 
arms facing the openings at the opposite ends of the 
receptacle so as to receive the exposed portions of the 
conductors 11 on the spacer member between opposing 
portions of the clips. The central partition 24 carried 
by the upper body part extends between the bottoms of 
the U~shaped clips formed by the arms of the contact 
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and thus serves to hold the contacts in proper position 
for engagement with the conductors of the cable. The 
upper ends 43 of the arms of the contact are turned in 
wardly and abut the shoulders formed at the ends of 
the raised areas in the channels in the upper body part. 
The body parts of the receptacle may be held together 

‘by pins 44 or other suitable fastening means. The pins 
extend through aligned openings 45 (see FIGS. 1()—l'3) at 
opposite sides of the body parts and they also secure 
retaining plates 46 to the receptacle. The retaining plates 
have portions extending over the ends of aligned slots 
47 formed in the sides of the body parts. End portions 
of wire clamping members 48 are located in said slots and 
are held in place by the retaining plates. @In addition, 
mounting brackets 49 may be formed as part of the re 
taining plates if desired. 
Each of the spring clamping members 48 is formed 

from a piece of wire ‘and has two spaced parallel side 
pieces 50 extending along opposite sides of the receptacle. 
These side pieces are bent so as to provide a suitable 
spring action and are connected by a straight piece 51 
of the wire which extends vertically across the side of the 
receptacle in one of the slots and permits the side pieces 
to be swung in an arcuate movement relative to the re 
ceptacle. The free ends of the side pieces of the spring 
are connected to a roller 52 which is adapted to ride over 
the rear end of the housing member 4 of the plug 2 and 
seat in a shallow depression 53 in the rear surface of the 
plug. When the spring clamping members are in en 
gagement with the plug, they hold the plug and the re 
ceptacle against separation due to vibration or the like. 
To provide a moisture-proof seal between the plug and 

the receptacle, a sealing gasket 54 of neoprene or similar 
material may be interposed between the opposing end 
surfaces of plug housing and the body of the receptacle. 
As shown hm in FIG. 1, the gasket has a slotted open 
ing 55 which is shaped to ?t the forward end of the 
spacer member and the guide ?anges formed thereon. 

In addition to using a plug as described above, connec 
tions may be made to the receptacle in other ways. For 
example, as shown in FIG. 20, the conductive elements 
56 of a printed circuit ‘board 57 may be brought to a 
terminal section 58 Where they are arranged in spaced 
relation corresponding to the spacing of the conductors 
of the cable and with the terminal section being of a width 
and thickness which will enter into the receptacle. 

If desired, an adapter plug 61, as shown in FIGS. 21 
and 22, of a conventional type having an insulating body 
62 supporting spaced contact pins 63 and guide pins 64 
may be provided for making connections to the receptacle. 
In such a plug, the contact pins are shaped to ?t between 
the U-shaped clip portions of the spring contacts 40 in the 
receptacle and are spaced to correspond to the spacing 
of the contacts. The guide pins 64 are positioned to enter 
the polarizing channels at the opposite sides of the open 
ing in the receptacle 1. 

‘It will be understood that various other arrangements 
may be employed for making electrical circuit connec 
tion to one side of the spring contact elements of the re 
ceptacle without departing from the scope of the present 
invention. For example, lead wires may be connected 
directly to the spring contacts 14 and in such event, the 
receptacle could have a single opening to receive only 
one plug. 

Other means may also be employed for holding the 
plug and receptacle against accidental separation. A 
modi?ed form of clamp is shown in FIG. 25, where .a 
wire spring member 65 having a toggle lever 66 attached 
to the free end thereof is swingably mounted on the re 
ceptacle 1 in such a way that the lever can be moved 
over the rear of the plug and can then be brought into 
engagement with the plug under tension from the spring 
by moving the lever to an upright position. 

It will be further understood that various other modi 
?cations may be made by those skilled in the art in the 
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6 
embodiment of the invention illustrated and described 
herein without departing from the scope of the invention 
as de?ned by the following claims. 

I claim: 
1. An electrical connector for a ?at, tape-like cable of 

the type in which a sheath of insulating material encloses 
a number of spaced parallel conductive elements extend— 
ing a lengthwise direction, which comprises: 

(-a) a plug comprising a hollow housing having a front 
end wall with ‘an elongated slotted opening therein, 

-(b) a cable-supporting element ?tted within the hous 
ing and having a forward end extending through said 
slotted opening to a point beyond the front end wall 
of the housing, 

'(c) a ?at tape-like cable extending through the hous 
ing with an end thereof resting directly on opposite 
faces of the cable-supporting element and extending 
around the forward end thereof, 

(d) the conductive elements in said end of the cable 
resting on opposite faces and extending around the 
end of the support element having exposed surfaces 
facing outwardly, the housing of said plug having a 
recess surrounding the cable-supporting element and 
cable, and sealing material in said recess serving to 
seal the housing and also hold the cable and cable 
suppor-ting element in said housing, 

(e) a receptacle comprising a hollow body having a 
slotted opening in an end face thereof which is shaped 
to receive the forward end :of the cable-supporting 
element, and 

(f) a series of spring contact elements mounted in 
spaced relation to each other within the receptacle 
body, 

(g) said contact elements being ‘aligned with the con 
ductive elements of the cable and each including a 
pair of opposing spring ?nger-s positioned to engage 
with the exposed surface of one of the conductive ele 
ments on opposite faces of the support element. 

2. An electrical connector .for a ?at, tape-like cable of 
the type in which a sheath of insulating material encloses 
a number of parallel conductive elements extending in a 
lengthwise direction, which comprises: 

(a) a plug comprising a hollow housing having a front 
end wall with an elongated slotted opening therein, 

(b) a cable-supporting element ?tted within the hous~ 
ing and having a forward end extending through said 
slotted opening to a point beyond the housing, and 

(c) a ?at tape-like cable extending through the housing 
from the rear thereof with an end resting on opposite 
faces of the support element and extending around 
the end thereof, a body of sea-ling material in said 
plug for sealing said cable in the plug and locking said 
housing and cable-supporting element together, 

(d) the conductive elements in said end of the cable 
resting on the opposite faces and extending around 
the end of the support element having exposed sur 
(faces facing outwardly, 

(e) a receptacle comprising ‘a hollow body having a 
slotted opening in an end face thereof which is 
shaped to receive the forward end of the cable-sup 
porting element, 7 

(f) a series of spring contact elements mounted in 
spaced relation to each other Within the receptacle 
body, ‘ 

(g) said contact elements being aligned with the con 
ductive elements of the cable and each including a 
pair of opposing spring ?ngers positioned to engage 
with the exposed surfaces of one of the conductive 
elements, and 

(h) releasable means for holding said plug and recep 
tacle together including ‘a pair of springs mounted at 
opposite sides of the receptacle body, each spring 
having an end portion attached to the receptacle body 
and a second end portion extending adjacent to the 
body of said plug, and roller-‘members carried by the 
second end portions of said springs and being yield 
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\ably moveable into and ‘out of engagement with a 
rear end face of the plug housing 

3. In an electrical connector for a ?at, tape-like cable 
‘of the type which includes ‘a sheath enclosing a number of 
parallel conductive elements extending in a lengthwise 
direction, the combination which comprises: 7 

(a) ‘a plug comprising a hollow housing having a front 
end wall with an elongated slotted opening therein, 

(b) a cable-supporting element ?tted within said hous 
ing and having a forward end extending through said 
slotted opening to a point beyond the front end wall 
of the housing, 

(0) a flat tape-like cable extending through said hous 
ing with the end thereof being supported on opposite 
faces of the cable-supporting element and extending 
around the ‘forward end thereof, 

(d) the conductive elements in said end ‘of the cable 
having exposed outwardly facing surfaces, and 

(e) a receptacle comprising ‘a hollow body having 
slotted openings in opposite ends thereof shaped to re 
ceive the forward end of the cable-supporting ele 
ment of the plug, 

(it) a series of contact elements mounted in spaced 
relation to each other within ‘the receptacle body, 
each including two sets of spaced opposed spring con 
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tact ?ngers aligned with the conductive elements of 
the cable and positioned adjacent the entrances to 
the slotted openings in the ends of the receptacle 
body, ' 

(g) said two sets of spaced opposed spring contact ?n 
gers being conduc-tively connected together and {being 
adapted to engage the exposed surfaces of one of the 
‘conductive elements of the cable. 

4. In an electrical connector, the combination as 'de 
?ned in claim 3, wherein the receptacle body consists of 
two pieces each having a series \ofribs ‘formed therein 
which de?ne spaced channels adapted to receive and posi 
tion the contact elements within the receptacle body. 
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