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[57] ABSTRACT

Improved electrical cable connector and process for
fitting a cable end thereto, featuring means for trans-
mitting all strain between connector and cable into
those elements of the cable other than the electrical
conductors, simultaneous preparation of all electrical
conductor end tips by a process including abrading the
cable down to the level of the conductor and then
crimping on tip fittings, and enclosing the cable tips
loosely in the connector.

2 Claims, 6 Drawing Figures
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1
ELECTRICAL CABLE CONNECTOR

This invention relates to electrical connectors, and
more particularly to electrical connectors for flat elec-
trical cable containing a large number of wires or con-
ductive strips, with insulation therebetween.

Prior art connectors for flat cable have utilized end
fittings (usually female) that must be individually fitted
onto and attached to the individual wires of the cable.
To prepare for this, the wires must be cut and stripped
of insulation. Once on, the end fittings had to be indi-
vidually inserted into the proper receptacle of the con-
nector plug, to be held in place by some mechanical
connection between the end fittings and the receptacle.

These prior art connectors are extremely time-
consuming to assemble, und also unsatisfactory in oper-
ation, because all the strain transmitted from the con-
nector to the cable is transmitted through the electrical
conductors. Also, the tolerances necessary for proper
locking of the mechanical connection are often close;
yet if locking does not occur, the electrical connection
will be bad or non-existent.

Therefore, it is a general object of this invention to
provide an improved cable connector which can be
made more cheaply and which provides better, more
long-lasting clectrical conncction than connectors
presently in use. Another prime object is to provide an
electrical connector system wherein the point of con-
nection is shielded by a ground plane of maximum
proximity, as the greatest resistance and capacitance
b sscs occur at junction betwcen the two plug halves.
Another object of this invention is to provide a cable
connector that relieves the strain on the conducting
members of the cable, transferring the strain instead to
the insulation. Another object of this invention is to
provide a connector system and installation procedure
that is fast, accurate, and usable with multi-laycr cable
having a bonded ground shield fully covering the cable
said shield 8 extending beyond the arca where female
receptacles arc attached and covering an arca almost
to the entire connector area, thereby shielding the in-
serted male pin 52.

In the achicvement of the above and other objects
and as one feature of this invention, there is provided
a flat cable connector system having a simplified end
fitting that does not perform any function other than
making clectrical contact between a cable electrical
conductor (usually, an individual wire or a ribbon con-
ductor) and the pin from the back panel to which the
connector is affixed. The locking and strain-bearing
functions are instead imposed upon the insulation be-
tween the clectrical conductors and upon the bonded
ground planc, if the cable includes such a ground plane.
Strain from the cable insulation, is, in the inventive sys-
tem, transmitted into the receptacle or connector hous-
ing without utilizing the electrically conductive compo-
nents thereof.

Further, the cable 4 is firmly held between the upper
and lower scctions to facilitate insertion of the male
pins §2 without buckling or bending the conductors 6
of the cable assembly upon insertion.

As another feature of the invention, the cable end is
prepared by a process which replaces individual strip-
ping of conductors with the steps of abrading off insula-
tion across the entire cable, near to the level of the con-
ductors, then peeling back the conductors away from
the ground shield, then crimping end fittings to the
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nearly exposed wiring (the crimping making the final
breakthrough to electrical connection), and punching
positioning holes in the insulation. After crimping, the
cable is bonded, sewed, glued or the like to the ground
shield, to ¢nsure the close and permanent proximity
necessary for the ground plane to eliminate stray ca-
pacitunce and resistance.

According to the invention, cable end preparation is
followed by bonding or otherwise affixing the cable end
into a plastic connector which holds the cable end in
place longitudinally only by contact with the position-
ing holes in the insulation. Lateral positioning of the in-
dividual conductor terminals is accomplished by laying
them in channels where they can slide frecly in the lon-
gitudinal direction.

Other objects and features of this invention and a ful-
ler understunding thereof may be had by referring to
the following description and cluims, taken in conjunc-
tion with the accompanying drawings in which:

FIG. 1 is an exploded perspective view of u cable end
according to the instant invention;

FIG. 2 shows the interaction of the cable end of FIG.
I with a back panel plug to which the cable end is to
be connected,

FIG. 3 is a plan view with partial cutaway of a cable
end connector according to the invention;

FIG. 4 is a section taken along line 4—4 of FIG. 3
through the connector of FIG. 3;

FIG. 5 is a perspective view of the two halves of a
cable cnd connector housing according to the inven-
tion; and

FIG. 6 is a perspective view of a dual cable arrange-
ment according to another feature of the invention.

Referring to FIG. 1, the conncctor system 2 shown
there is mounted on the end of a length of flat electrical
cable 4 which is made up of conductive strips 6, a layer
of ground shield 8, a bottom layer of insulation 10, a
center layer of insulation 12, and a top layer of insula-
tion 14. The bottom layer of insulation 10 is mounted
upon the ground shield 8; the center layer of insulation
12 is mounted betwcen the ground shield 8 and the
conductor 6. The top layer of insulation 14 is mounted
on top of the conductor 6. According to the invention,
the end of the cable 4 is prepared for the connector sys-
tem 2 by a process of abrading the top layer of insula-
tion 14 to the level of the conductor 6, along a strip 16.

At the same time, according to the invention, the
conductors 6 are exposed by the abrasion of the con-
ductor layer 10 and cutting of the ground shield 8 to
the point 18 of FIG. 1. It should be noted that an impor-
tant feature of this invention is that it permits the
ground shield 8 to remain in maximum proximity to the
points 60 (where cnd fittings 28 are crimped to the
conductive strips 6 shown in FIGS. 3-4) and the points
54 where the end fittings 28 make clectrical contact
with male members of some cooperating plug.

The connector system of this invention includes a
bottom housing 20 and a top housing 22 which are fit-
ted onto the end of the cable 4 after it has been pre-
pared in a manner to be described below. The top hous-
ing 22 (or whichever portion of a connector housing
according to the invention is nearest the conductive
strips 6) has channels 24 formed by separation walls 26
wherein the conductive strips 6 and their end fittings 28
may lie loosely, so that no strain can be transmitted
through them between the cable 4 and the housing
20-22.



3,904,261

3

Strain-transmission, or the mechanical connection
function of the connector system 2, is, therefore, per-
formed by an entirely separate portion of the housing
20-22 and cable 4. In the preferred embodiment set
forth in FIG. 1, the strain is transmitted by the interac-
tion of projections 40 of the housing 22 (although ci-
ther or both housing halves could have such projec-
tions) fitted into holes 42 punched into the insulation
layers 10-12-14 between the conductive strips 6, so
that the conductive strips 6 are not dircctly involved in
strain transmission. The raised portion 74 holds the
cable firmly to prevent buckling of the conductors 6
when the male pins 52 are inserted in the receiving tips
28. Another great advantage of the channel 24-
projection 42 feature of this invention is that it climi-
nates the prior art requirement that each end fitting 28
be snap-fitted into a specially built fitting, a very close-
tolerance, low-reliability, and costly technique.

According to the process concepts of this invention,
the cnd of thc cable 4 is prepared by stripping away
(prcferably by abrasion) the layers 8, 10, 12 and 14, as
shown in FIG. 1.

It should be noted that this abrasion step is optional,
depending on the makeup of the cable 4 with some
brands of cable 4, crimping without any preparation at
all will achieve electrical contact between conductor 6
and end fitting 28. With other brands of cablc 4, some
removal is necessary. If the cable 4 has a ground shield
8 as one paralle! layer along its length, this ground
shield is pecled back prior to crimping, to avoid short-
ing a conductor 6 to ground 8 in the course of crimp-
ing.

Thereafter, the end fittings 28 are crimped to the
ends of the conductor 6; and the ground shield 8 (if
there is one) is reglued or rebonded to the cable 4.
Then the holes 42 are punched; finally the housings 20
and 22, are fitted to the end of the cable 4 with the pro-
jections 40 passing through the holes 42 and with the
end fittings 28 lying loosely in the channels 24. The en-
tire assembly 4-20-22 may then be held together by any
conventional means, preferably by ultrasonic bonding
or gluing.

Referring to FIG. 2, the cable 4 shown there has con-
nector systems 2 mounted on either end. These con-
nector systems 2 are designed to interact with a plug 50
having pins 52 to make electrical connection with the
electrical conductor 6 through the end fittings 28. For
this purpose, the end fittings 28 each have an outer end
54 designed to act as the female fitting for the pins 52.

Referring to FIG. 3, the detailed plan view of the con-
nector system 2 shows the end fittings 28 crimped to
the conductive strips 6 at the point 60. The crimping at
60 may be accomplished by any conventional proce-
dure and design, such as the tabs 62 of the end fittings
28 which have been bent over to surround the conduc-
tive strips 6, in the process breaking through the insula-
tion 14 in that area (which may or may not have been
stripped down near the surface of the conductive strips
6, depending on the material and thickness of the insu-
lation 14) to make electrical as well as mechanical con-
nection. The shield 8 rests against the abutments at
point 76 for maximum electrical shielding of the plug
2 and the male pins 52.

FIG. 4 illustrates in side-view cutaway a connector
system 2 interacting with a plug 50, which has been in-
serted with its pins 52 in the female end 54 of the
crimped-on end fittings 28. It can be seen that the
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crimped area 60 holds the conductive strip 6 to the fit-
ting 28 without breaking through the layer of insulation
12 separating the ground shield 8 from the conductive
strip 6. The design of the female end 54 of the end fit-
ting 28 is a matter of the prior art; for example, the pin
52 is shown in FIG. 4 to be held in snug mechanical
connection and thus reliable electrical connection by a
flexible construction 66 in the female end of the end
fitting. The raised portion 76 of the upper housing
firmly grips the flat cable 4 to prevent buckling of the
conductors 6 when the male pins 52 are inserted.

Referring to FIG. 5, an examination of the inside
faces of the top connector housing 22 and of the bot-
tom connector housing 20, shows that the two halves
20-22 are designed to ensure cooperation therebe-
tween in several respects. Firstly, the top and bottom
may be keyed to one another by any mortise 72 and
tenon 70. Secondly, arrangement of the mechanical
equivalent of the projections 40 on top and bottom may
cooperate in engaging the punched holes 42. Thirdly,
the shape of the channels 24 and separating members
26 is vital in positioning the end fittings 28 as closely
as possible to facilitate entry of the pins 52, while still
leaving the end fittings 28 lying loosely in the channels
24, with full freedom of longitudinal movement.

Referring to FIG. 6, it can be seen how two connec-
tor systems 2 of the sort shown in FIG. 1 can be de-
signed so thin that numerous lengths of cable 4 can be
mounted, by gluing or the like, parallel to one another
with minimum space occupancy. Thus, the improved
design concepts facilitated by this invention not only
provide superior ground shielding at the worst-
impedance points (60 and 54) of the connector system
2, but also cut down on the cost of manufacturing
lengths of cable having connector systems 2 at either
end and also provide a more reliable and compact sys-
tem.

The great increase in reliability is mainly attributable
to the concept of transmitting all strain between con-
nector 2 and cable 4 through the insulation 10-12-14,
leaving no force available to pull the electric conduct-
ing strips 6 and their end fittings 28 away from the con-
necting pin 52. )

Although the invention has been described in its pre-
ferred form with the certain degree of particularity, it
should be understood that the present disclosure of the
preferred form has been made only by way of example,
and that numerous changes in the details of construc-
tion and in the combinations and arrangements of parts
may be resorted to without departing from the spirit
and the scope of the invention as hercinabove claimed.

I claim as my invention.

1. An assembly for connecting conductors enclosed
in the insulating matrix of a flat cable to an electrical
circuit component, wherein a ground shield extends
parallel to said conductors substantially co-extensive
with said matrix and said conductors, comprising:

a. a connector housing comprising a nest member

and a cover member,

b. a contact crimped onto a free end of at least one

of said conductors,

c. insulation means disposed between said contact

and said ground shield,

d. a plurality of apertures formed through said matrix

and said shield between said conductors,



3,904,261

5

e. said nest member and cover member sandwiching
said contact and the cnd of said cable to which it
is attached between them, and

f. a plurality of anchor teeth formed on onc of said
next member and said cover member and extend-
ing through corresponding ones of said apertures,

g. the frec ends of said anchor tecth being bonded to
the other of said nest member and said cover mem-
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ber.
2. The connector assembly of claim 1 further charac-
terized in that:
a. an ultrasonic bond is formed between the free ends
of said anchor teeth and the other of said nest

member and said cover member.
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