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TERMINATION DEVICE FOR FLAT ELECTRICAL 
CONDUCTORS ' 

This invention relates generally to termination de 
vices for electrical conductors. The invention relates 
more particularly to an improved termination device 
and contact element for use with a ?at electrical con 
ductor. 

In one form of electrical cable known variously as a 
strip, tape or ribbon cable, a plurality of elongated, rel 
atively thin, electrical conductors of rectangular cross 
section are closely aligned in parallel and are embed 
ded in a thin, elongated strip of insulating material. 
Various factors relating to the con?guration of this 
form of electrical cable have made it necessary to pro 
vide termination devices which are especially adapted 
for use with these cables. A typical termination device 
comprises a plurality of contact elements which are 
mounted side by side and which extend in longitudinal 
alignment with a plurality of ?at conductors to which 
electrical connection is to be made. Each contact ele~ 
ment includes a ?rst integral, generally bifurcated 
shaped segment formed at one end of the element for 
gripping and establishing electrical connection with a 
conductor of the cable, and, a second integral segment 
formed at an opposite end of the element for engaging 
a contact of a mating connector. The bifurcated seg 
ment comprises a pair of toothed jaws which are ini- ' 
tially spaced apart for receiving an insulated tape cable 
conductor therebetween and which are crimped to 
gether against opposite sides of the cable. Crimping of 
the toothed jaws causes penetration of the insulation by 
the teeth thereby effecting electrical connection with 
the ?at conductor and esablishing a mechanical grip on 
the cable. 
While this form of tape cable terminal element has 

been employed successfully, it has exhibited several 
limitations which detract from its reliability and per 
formance; For example, the crimped contact element 
exhibits a stress creep in the metal over a period of time 
resulting in a relaxation of the mechanical grip on the 
cable and an interruption of electrical conitnuity with 
the ?at conductor. In addition, the application of an ex 
cessive crimping force to the contact element has at 
times caused the severance of the conductor. Generally 
that segment of a conductor near the outer teeth of the 
element severs initially and causes the interruption of 
electrical continuity between the contact element and 
the conductor. 
Various arrangements have been proposed for over 

coming the disadvantages which have accompanied the 
use of this form of contact element. Stress creep is par 
tially reduced in one arrangement by providing grooves 
which extend from inner and outer edges of one of the 
jaws. A creep opposing stress is established upon 
crimping of the jaw. This arrangement, however, re 
sults in cable gripping forces which progressively in 
crease in magnitude‘ outwardly from a throat of the jaw. 
Greater forces are thereby exerted on the conductor 
near the outer, teeth and the cable is undesirably sev 
ered at times near outermost teeth when excessive 
crimping forces are applied to the element. 

In another termination arrangement, the magnitude 
of the gripping force exerted by the contact jaws on the 
conductor progressively decreases from innermost 
teeth of the jaw to outermost teeth of the jaw. This pro 
gressive decrease in gripping force is provided by vary 
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ing the spacing between the teeth of the crimped jaw. 
Variable spacing is accomplished by altering the di 
mensions or shape of the teeth along the length of the 
jaw. Variations in teeth dimensions or shape however 
can result in an undesirable skiving characteristic 
whereby the cable is pinched and is subjected to side 
wise displacement. A loss of electrical continuity be 
tween the element and the conductor can result from 
this undesired skiving. 
Accordingly, it is an object of this invention to pro 

vide an improved termination device and contact ele 
ment for a tape cable. I 

Another object of the invention is to provide an im 
proved‘contact element which corrects one or more of 
the above enumerated disadvantages found in prior 
contact elements. ‘ 

Another object of the invention is to provide in a tape 
cable terminating device a contact element having an 
improved means for overcoming the loss of grip on a 
flat conductor resulting from stress creep in the ele 
ment. 

Another object of the invention is to provide in a tape 
cable terminating device an improved contact element 
having a toothed jaw wherein gripping forces exerted 
on a flat conductor which is positioned between the 

- teeth of the jaw decrease progressively from inner to 
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outer teeth of the element. 
Another object of the invention is to provide an im 

proved contact element for a flat conductor having 
means for effecting electrical contact by penetrating 
insulation of the conductor while avoiding shearing of 
the conductor. 
A further object of the invention is to provide an im 

proved toothed contact element which exerts a grip 
ping force on a conductor which decreases progres 
sively along the length of the element from inner to 
outer teeth and which additionally provides a means for 
overcoming stress creep in the contact element. 

In accordance with features of this invention, an elec 
trical contact element for a flat conductor includes an 
integral, bifurcated-shaped, conductor gripping and 
contact segment having a pair of jaw members each of 
which include gripping teeth formed along adjacent 
inner edges of the jaws, and, outer jaw edges which ex 
tend to an apex along their length. A slot is formed in 
each jaw at the apex and extends generally inwardly 
from the apex. The apex is located at a position along 
the length of the jaw for providing that upon the appli 
cation of a crimping force to the element at the apex, 
the element will deform near the slot and grip a con 
ductor positioned between the jaws with a force which 
decreases progressively along the length of the jaw 
from inner to outer teeth. Gripping forces are thereby 
exerted on an insulated conductor by inner teeth which 
establish a firm mechanical connection while a limited 
penetration suf?cient to assure electrical contact with 
the conductor is provided by outer teeth. This arrange 
ment advantageously avoids the interruption of electri 
cal contact near the outer teeth as a result of the appli 
cation of excessive gripping forces which have hereto 
fore tended to sever a thin conductor. Additionally, the 
slots extending from the apex and which deform during 
crimping provide for a locked gripping of the conduc 
tor and resist stress creep in the metal contact element. 
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These and other objects and features of the invention 
will become apparent from the following speci?cation 
and from the drawings wherein: 
FIG. 1 is a side elevation view of an uncrimped 

contact element which is constructed in accordance 
with features of this invention; 
FIG. 2 is a plan view of the contact element of FIG. 

1; 
FIG. 3 is a front elevation view of the contact ele 

ment of FIG. 1; 
FIG. 4 is a plan view, partly cut away, of a multi 

conductor tape cable; 
FIG. 5 is a side elevation view of the terminal of FIG. 

1 subsequent to crimping of a conductor of a tape ca 
ble; and 
FIG. 6 is a view of a tape cable terminating device 

constructed in accordance with features of this inven 
tron. 
Referring now to FIGS. 1-3 of the drawings, a 

contact element in accordance with the invention is 
shown to include a ?rst integral, bifurcated shaped seg 
ment referenced generally as 8 and formed at a left end 
of the element as viewed in FIG. 1. The segment 8 is 
adapted for gripping and establishing electrical contact 
with a flat conductor. A second integral segment refer 
enced generally as 9 is formed at the right end of the 
element as viewed in FIG. 1 for engaging a contact 
member of a mating connector. The contact element is 
fabricated of a metal such as beryllium copper, phos 
phorous bronze or other suitable electrically conduc 
tive material which is adapted to take a mechanical set 
upon the application of crimping forces. For purposes 
of clarity in the drawings, the contact element is shown 
greatly enlarged and in practice the segment 8 will have 
dimensions, for example, on the order of .5 inches in 
length, 0.2 inches in width, and 0.015 inches in thick 
ness. 

The bifurcated segment 8 includes a pair of jaw mem 
bers l0 and 12. Teeth 14 of uniform con?guration and 
size are formed along an inner edge 15 of the jaw 10 
and teeth 16 also of uniform con?guration and size are 
formed along an inner edge 17 of the jaw 12. These 
teeth are positioned along the length of their respective 
jaws for providing that when the jaws l0 and 12 are 
crimped together as seen in FIG. 5, the teeth of the jaws 
will intermesh. An outer edge 18 of the jaw member 10 
de?nes an extension of the jaw member toward an apex 
or peak 20. Similarly, an outer edge 22 of the jaw mem 
ber 12 de?nes an extension of the jaw member toward 
an apex or peak 24. A slot 26 is formed in the jaw mem 
ber 10 which extends generally inwardly from the apex 
toward the inner edge 15 of the jaw member. A slot 28 
is also formed in the jaw member 12 and extends in 
wardly from the apex 24 toward the inner edge 17. As 
indicated in greater detail hereinafter, the jaws of the 
bifurcated segment are crimped against opposite sides 
of a tape cable and grip the cable and establish electri 
cal connection with an insulated ?at conductor of the 
cable. 
The segment 9 which engages and provides electrical 

continuity with a contact plug member 31 of a mating 
connector is shown to comprise a receptacle formed by 
a pair of resilient ?ngers 32 and 33. These ?ngers ex 
tend transversely from a neck 34 which extend longitu 
dinally from the segment 8. The contact element is fab 
ricated for example by stamping and the ?ngers 32 and 
33 are subsequently formed by folding over segments 
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4 
of the element to form these ?ngers. The ?ngers con— 
verge along their length to a constriction 36 and ?ange 
outwardly from this constriction to form a guide for the 
plug element 31 of a mating connector. The ?ngers re 
siliently engage the plug contact member 31 which ex 
tends longitudinally into the constriction 36. Although 
the particular form of connector engaging means is 
shown in the drawing to comprise a receptacle for en 
gaging a plug of a mating connector, other engaging 
means may be substituted for the receptacle. For exam 
ple, the contact element may include an integrally 
formed plug segment as an alternative to the receptacle 
illustrated. 
A relatively ?at insulated cable 40 which includes 

conductive ribbons 42, is positioned between the jaws 
10 and 12 of the contact element as illustrated in FIG. 
5 and is longitudinally aligned therewith. The conduc 
tor extends into a mouth 44 of the contact, which is 
formed by the outer segments of the jaw members, and 
toward a throat 46 located inwardly of the teeth 14 and 
16. With the ?at conductor thus orientated, crimping 
forces are applied at the apex 20 and 24 as indicated 
by the arrows causing the teeth of jaw members 10 and 
12 to close on the insulation and conductor thereby 
penetrating the insulation, establishing electrical con 
nection with the conductor and gripping the cable. 
Upon the initial application of a crimping force to the 

contact element at the apex points, the jaws 10 and 12 
will rotate about a pivot point located slightly to the 
right of the throat 46 and will advance toward each 
other. During the application of this crimping force the 
outer edges of the jaws begin to deform and flow into 
the slots 26 and 28. A continued application of the 
crimping force causes these slots to deform from their 
initial U-shaped con?guration as illustrated in FIG. 1 to 
a ?nal tear drop shape as illustrated in FIG. 5. Defor 
mation of the jaw segments is accompanied by the cre 
ation of compressive forces in the elements along outer 
edges of the jaws and tension forces along the inner 
edges of the jaws. The initial pivot point of the jaws 
which was located near the rear of the throat 46 is ad 
vanced by the crimping action from the throat 46 along 
each of these jaws. The forward displacement of the 
pivot point provides for initial engagement of the insu 
lated conductor by the inner teeth of the jaws 10 and 
12 respectively. The continued application of the 
crimping force causes subsequent progressive engage 
ment of the cable by outer teeth of the jaws 10 and 12. 
Upon completion of the crimping operation, the spac 
ing between the uniformly shaped inner teeth is less 
than the spacing between the uniformly shaped outer 
teeth as is illustrated in FIG. 5. A progressively decreas 
ing force on the engaged insulated conductor is thereby 
established from the inner to the outer teeth of the 
contact element. Application of the crimping force is 
terminated upon penetration of the insulation and 
slight contact with the conductor by outer teeth 60 and 
62. Greater penetration of the cable will occur between 
the innermost teeth of the jaws. Thus, while a ?rm grip 
ping force is applied to the insulated conductor by the 
toothed jaws, the avoidance of interruption of electri 
cal continuity is assured by limiting the penetration of 
outer teeth to a penetration of the insulation and slight 
contact with the conductor. A relatively strong grip 
ping force and electrical continuity between the ele- - 
ment and conductor is thus provided. Furthermore, 
upon termination of the crimping operation the outer 
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edges of the jaws l0 and 12 remain in a compressive 
state while the inner edges along which the teeth are 
formed will exist in a tensile state. The advantageous 
result of this deformation and the compression on the 
outer edges is the establishment of a force which locks 
the teeth in contact with the cable and resists creep 
stress in a contact element. 
The described deformation of the jaw members upon 

the application of crimping forces is accomplished by 
locating the slotted apexes 20 and 24 at positions along 
the length of the jaws intermediate the innermost and 
outermost teeth. The jaw edges extend to an apex 
which in a preferred embodiment coincide with the 
slots on each jaw as described above. U-shaped slots 24 
and 26 extend inwardly from the apex preferably to a ' 
depth equal to about one-third the distance between 
the apex and the inner edges of the jaws. 
FIG. 6 illustrates a terminal device for a ?at electrical 

conductor constructed in accordance with features of 
this invention. The terminal device includes a recepta 
cle body 70 formed of an electrical insulating material 
such as phenylene oxide and a cover body 72 similarly 
formed of an electrical insulating material. The bodies 
70 and 72 include a plurality of integrally formed oppo 
sitely positioned aligned grooves (not illustrated) for 
positioning and securing a plurality of contact elements 
74 in side by side relationship across the widthjof the 
device. The bodies 70 and 72 are secured together by 
suitable means such as screws 78 or by moulded in 
place plastic snaplocks thereby restraining thecontact 
elements in place. Crimping of the contact elements 74 
to conductors 40 of the tape cable 42 is accomplished 
prior to assembly of the terminal device. Crimping is 
provided in a jig wherein each of the contact elements 
74 is aligned with a ?at conductor of the cable. In the 
embodiment of the contact element illustrated, the 
contact elements 74 are initially positioned for crimp 
ing by aligning the velements on a magazine rod 75 
which is formed of an electrical insulating material 
such as nylon. The rod 75 extends through an aperture 
76 formed element. The crimping is then effected by 
the application of a crimping force to the‘ contact ele 
ments and the assembled contact elements and rod are 
positioned in the body 70. The elements 74 can be per 
manently positioned on the rod before the crimping 
operation by spiking an edge of each of the elements 
against the rod 75. ' ' 

' An improved contact element and terminal device 
for a ?at conductor has thus been described which ad 
vantageously resists stress creep forces and which pro 
vides gripping forces which progressively decrease out 
wardly along the jaws of the contact element from a 
throat portion of the element. A firm gripping force is 
thereby applied while the possibility of severing the 
conductor is substantially reduced. 
While I have described and illustrated a particular 

embodiment of my invention, various modi?cations 
may be made thereto by those skilled in the art without 
departing from the spirit of the invention and the scope 
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6 
of the appended claims. 
What is claimed is: , 
l. A'contact element for a terminating device for a 

?at conductor comprising: 
a thin electrically conductive body having a ?rst inte 

gral bifurcated-shaped conductor gripping and 
contact segment and a second integral segment for 
engaging a contact member of a mating connector; 

said bifurcated segment having a pair of jaw members 
each including teeth formed along adjacent inner 
edges of the jaws; 

each of said jaws having outer edges thereof which 
extend to an apex along their length; and, 

a slot formed in each jaw at the apex and extending 
generally inwardly from the apex whereby the ap 
plication of a crimping force at the apex establishes 
progressive gripping forces which decrease in mag 
nitude from inner to outer teeth of the jaws and es 
tablish a stress creep resisting force in the element. 

2. The contact element of claim 1 wherein said bifur 
cated segment includes a throat formed at a juncture of 
said jaw members and said teeth extend along said jaws 
to an inner location, and said apexes are positioned at 
a longitudinal position intermediate said throat and the 
inner teeth of said jaws. 

3. The contact element of claim 1 wherein said slot 
has a generally U-shaped con?guration. 

4. The contact element of claim 1 wherein said teeth 
are of uniform size and shape. 

5. The contact element of claim 1 wherein said ele 
ment includes a second segment arranged for engaging 
a control element of a mating connector. ' 

6. A terminating device for a tape cable comprising: 

a means for mounting a plurality of contact elements 
which grip and establish electrical contact with a 
tape cable and engage a mating connector; 

each of said elements comprising a thin, electrically 
conductive body having a ?rst, integral, bifurcated 
shaped conductor gripping and contact segment 
and a second integral segment for engaging a 
contact member of a mating connector; 

said bifuracted segment having a pair of jaw members 
each including teeth formed along adjacent inner 
edges of the jaws; 

each of said jaws having outer edges thereof which 
extend to an apex along their length; 

a slot formed in each jaw at the apex and extending 
generally inwardly from the apex whereby the ap 
plication of a crimping force at the apex establishes 
progressive gripping forces which decrease in mag 
nitude from inner to outer teeth of the jaws and es 
tablish a stress creep resisting force in the element; 
and, 

a second integral segment for engaging a control ele 
ment of a mating connector. 
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