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MULTI-CONDUCTOR TRANSMISSION CABLE HAVING CONVERTED CONDUCTOR PITCH FOR TERMINA-
TION AND METHOD FOR MAKING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to muiti-conductor flat
cables and. more pariicularly, o a multi-conductor
flat cable having a converted spacing between con-
ductors and a method for making the same.

Muiti-conductor flat cables or ribbon cabies
have been in use for a number of years as a
means fcr elecirical connection. The cables are
generaily connected to circuit boards and the like
by means of mass termination connectors which
make discrete individual contact with the conduc-
tors in the cable.

In recent years, the spacing between individual
conductors in ribbon cabies or conductor pitch has
been varied for reasons of economy and design.
The spacing between individual conductors has
also been reduced in transmission line cables for
maintaining impedance in the cable. In particular,
conductor piich has been decreasing primarily for
reasons of utility and overall size of application.
The spacing between conductors in cables has
been reduced to the point of a development of a
miniature multi-conductor flat cabie having a con-
ductor pitch as small as about 0.030 inch (thirty
mils) or less. However, due to the varying sizes of
conductor pitch in various cables and the varying
sizes of terminal pitch in connectors, matching a
cable with a pre-existing electrical connector or
developing a new electrical connector having prop-
erly spaced terminals can be time consuming, ec-
onomically inefficient and increase the cost of the
electrical connection and the device in which the
cable and connectors are used in.

In the past, several methods and devices have
been used fo allow a cable having a first conductor
pitch to be connected to a connector having termi-
nals with a different terminal pitch or spacing be-
tween terminals. One such device is described in
U.S. Patent 4,614,028 by Rich. The device in Rich
is a connector housing having a pitch change mass
termination incorporated into the connector. The
Rich patent also describes other various ap-
proaches for changing conductor pitch such as
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discrete wire termination, use of transitional inter-
connection members, multi-pitch fabricated con-
ductor cable and connectors with spread pitch type
terminais.

A problem arises in using presently available
approaches for changing conductor pitch in ribbon
cables in that specially fabricated connectors or
interconnectors, such as paddle boards, must be
used to terminate the cables.

A problem arises in using presently available
approaches for changing conductor pitch in ribbon
cables in that specially fabricated connectors and
interconnectors unnecessarily increase the cost of
terminating the cable.

A further problem arises in using presently
available approaches for changing conductor pitch
in ribbon cables in that no single approach is
provided for changing the conductor pitch of a
cable to accommodate different sizes of connec-
fors.

A further problem arises in using presently
available approaches for increasing the spacing
between conductors in ribbon cables in that special
connectors and interconnectors can only accom-
modate specific size cables.

A further problem arises in using presently
available approaches for increasing the spacing
between conductors in that new connectors which
are fabricated to connect to relatively tightly
spaced conductors must be manufactured with in-
creasingly precise tolerances due to the relatively
small scale of the cable.

A further problem arises in using presently
available approaches for increasing conductor pitch
in that relatively long lengths of cable or relatively
long interconnection devices must be used to con-
nect cables and connectors having different pitchs.

SUMMARY OF THE INVENTION

The foregoing problems are overcome and oth-
er advantages are provided by a multi-conductor
flat cable having a converted conductor pitch and a
method for making the same.

In accordance with one embodiment of the
invention, a multi-conductor flat cabie has a plural-
ity of conductors which are generally encased and
separated by a dielectric material along a first
section of the cable. The conductors are generally
orientated in the first section, such as in the man-
ner in which the cable is manufactured, along a
first linear pathway with a first conductor pitch. A
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second section of the cable has the conductors
exposed or stripped of insulation along a diagonal
path relative to the first linear pathway with a
diagonal edge of insulation being located proximate
a junction between the first and second sections.
The conductors have bent portions at the junction
of the first and second sections of the cable such
that the conductors in the second section of the
cable are uniformly perpendicular to the diagonal
edge and thereby form a second linear pathway.
The second linear pathway is generally obliquely
angled from the first linear pathway with the con-
ductors retained in parallel relationship to one an-
other. The exposed second linear pathway thereby
has an enlarged spacing between conductors with
a distance between adjacent conductors substan-
tially equivalent to the distance between conduc-
tors measured along the diagonal edge of insula-
tion.

In a preferred embodiment, the insulation of
the cable is stripped from the cable at an angle
such that the enlarged second conductor pitch in
the second linear pathway is generally equivalent
to the spacing betwsen terminals in a ribbon cable
connector. The connector is connected to the cable
at the exposed portion of the cable perpendicular
to the second linear pathway with the terminals of
the connector in discrete individual electrical con-
nection with respective conductors in the cabile.

In an alternate embodiment, the exposed con-
ductors are redirected a second time to form a
third linear pathway. The insulation is not stripped
from the third linear pathway which allows the
cable to continue to additional connectors. In an-
other embodiment, a patterned junction may be
formed between the first linear pathway and the
second linear pathway to thereby produce a sec-
ond pitch pattern in the second linear pathway
different from the first pitch pattern of the first
linear pathway.

In accordance with one method of the inven-
tion, a ribbon cable comprising substantially par-
allel conductors encased and separated by dielec-
tric material having a first conductor pitch pattern
and oriented in a first linear pathway is intended to
be connected to an electrical connector having
terminals oriented with a second terminal pitch
pattern. A position on the cable is identified for
connection to the electrical connector. A portion of
the dielectric material is stripped from the cable
along a diagonal path relative to the first linear
pathway. The exposed conductors are reorientated
adjacent a diagonal edge of insulation towards a
perpendicular direction to the diagonal edge. The
resulting second linear pathway has exposed con-
ductors with a trigonometrically enlarged conductor
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spacing. An electrical connector can be connected
to the cable along the second linear pathway with
the conductors in the second linear pathway align-
ing with the terminals in the electrical connector.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features of
the invention are explained in the following descrip-
tion, taken in connection with the accompanying
drawings where:

Fig. 1 in a perspective view of a multi-
conductor cable incorporating features of the inven-
tion.

Fig. 2a is a cross-sectional view of the cable
in Fig. 1 taken along line 2a-2a.

Fig. 2b is a cross-sectional view of a first
linear pathway section of an alternate embodiment
of a cable.

Fig. 2c is an end view of the cable in Fig. 1
taken along line 2c-2c.

Fig. 3 is a perspective view of a ribbon cable
mass termination connector.

Fig. 4 is a perspective view of the cable in
Fig. 1 having a connector attached thereto.

Fig. 5a is a top cross-sectional view of an
alternate embodiment of the invention.

Fig. 5b is an enlarged view of section b in
Fig. 5a.

Fig. 5¢c is an enlarged view of section ¢ in
Fig. 5a.

Fig. 6 is a perspective view of the cable in
Fig. 5a having a connector attached thersto.

Fig. 7 is an alternate embodiment of the
invention.

Fig. 8 is an alternate embediment of the
invention.

Fig. 9 is an alternate embodiment of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Fig. 1, there is shown a perspec-
tive view of a multi-conductor flat transmission ca-
ble or ribbon cable 2 incorporating features of the
invention. The cable 2, in this embodiment, com-
prises a first linear pathway section 4 having first
portions 12 of a plurality of conductors 8 and a
cover 10 and a second linear pathway section 5
having second portions 14 of the conductors 8.

Referring also to Fig. 2a, a cross-sectional view
of the first section 4 of the cable 2 along line 2a-2a
of Fig. 1 is shown. The conductors 8 are genegrally
individual electrical wires or the like made of an
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electricaily conductive material. The conductors 8
are also relatively ductile and have a relatively
small cross-sectional shape and size to allow for
flexibility of the cable 2. The first portions 12 of the
conductors 8 are located in the first section 4 and
are generally arranged in a row in the cable 2 in
generaily parallel reiationship to each other. In this
embodiment, the first portions 12 of the conductors
8 are generaily spaced from adjacent conductors
by a spacing or pitch A generally measured be-
tween the centerlines of parallel portions of adja-
cent conductors. The cover 10 is generally made of
a relatively flexible dielectric material or insulation
which is located about the conductors 8 in the first
section 4 to substantiaily encase the conductors 8
and maintain their spaced apart parallel relation-
ship. This arrangement of the conductors 8. as
described above, generally forms a first pattern or
pitch pattern and in this embodiment the pitch
pattern generally consists of a row of equally
spaced conductors 8 having the pitch A.

Referring now to Fig. 2b, a cross-sectional view
of an alternate embodiment of the first section 4 is
shown. In this embodiment, the conductors 8 have
two different conductor pitches C and D. The first
pitch C is generally smaller than the second pitch
D and thereby forms groups 13 of conductors 8.
The pifch pattern, in this embodiment, generally
consists of a row of conductor having groups of
conductors 13 with the two pitchs C and D and is
shown merely as an illustrative embodiment to
emphasize that the invention of the present ap-
plication is intended for use with all pitch patterns.

Referring back to Figs. 1 and 2a, the first
section 4, having the conductors 8 and cover 10
arranged as described above, generaily forms a
first linear pathway B. The first linear pathway B
generally runs along the entire length of the first
section 4. Because the conductors 8 and cover 10
are relatively flexible, the first section 4 is relatively
flexible along its entire length such that the first
linear pathway B can vary, but remains along the
uniform parallel path of the conductors 8. In addi-
tion, the first section 4 has a width W which can
vary with such factors as the number of conductors
8 in the first section 4 or the spacing A between
conductors 8. Obviously, the length of the first
section 4 can either be pre-determined or substan-
tially continuous.

The second section 5 generally comprises the
second portions 14 of the conductors 8 in spaced
apart parallel relationship. The second section 5
has a first end 26 located proximate the first sec-
tion 4 and a second end 28. The second end 28, in
this embodiment. comprises the second portions
14 of the conductors 8 being substantially free. In
an aiternate embodiment the second end 28 can
have the conductors 8 relatively fixed to one an-
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other by means such as a cover of dielectric ma-
terial or alternatively having the cable continue
either exposed or covered. Located proximate the
first end 26 of the second section 5 is a junction 44
formed bstween the first section 4 and the second
section 5 and is easily identified, in this embodi-
ment, by an insulation edge 22. The edge 22 is
generaily established by the presence of the cover
10 in the first section 4 and the absence of a cover
10 in the second section 5. However, in alternate
embodiments, the junction 44 need not be proxi-
mate the edge 22. In one such alternate embodi-
ment, the junction 44 may be located at a pre-
determined distance from the edge 22 with the first
portions 12 of the conductors being relatively ex-
posed between the edge 22 and the junction 44. in
another alternate embodiment, the second section
5 need not have its second portions 14 of the
conductors totally exposed.

Referring also to Fig. 2c, there is shown an end
view of the second section 5 of the cable 2 in Fig.
1 taken along line 2c-2¢c. The conductors 8 in the
second section 5 are the same conductors as in
the first section 4. The conductors 8 are thus
relatively continuous between the first and second
sections 4 and 5. The second portions 14, in this
embodiment, form a row of uniformly parallel ex-
posed conductors 8. However, the second portions
14 of the conductors 8 are oriented at an angle F
{o their respective first portions 12. In addition, the
second section 5 also has a spacing between con-
ductors or a conductor pitch E which is different
then the conductor pitch A in the first section 4.
The angle F. in this embodiment, is the same for
each conductor such that the second portions 14 of
the conductor 8 form a second pitch pattern along
a second linear pathway G.

The first pitch A is automatically changed or
converted to the second pitch E at the junction 44,
or in this embodiment, proximate the edge 22. The
junction 44, in this embodiment, is disposed diag-
onaily across the width W of the cable 2 at an
angle H relative to the first linear pathway B. The
conductors 8 proximate the diagonal edge 22 form
redirection conductor portions which are bent or
reorientated from their path along the first linear
pathway B to their path along the second linear
pathway G. The bent conductors portions at the
junction 44, proximate the region of the edge 22
form a trigonometric or geometric pitch conversion
to convert conductor pitches or pitch patterns. The
trigonometric conversion of the conductor pitch al-
lows for the uniform conversion of the pitch be-
tween the first section 4 and second section 5 of
the cable 2 in an orderly fashion.

In a preferred embodiment, the second portion
14 of the conductors 8 are uniformly obliquely
lateral or horizontal from the first portions 12 of the
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conductors 8 with the second portions 14 of the
conductors 8 in the second section 5 being orien-
tated substantially perpendicular to the edge 22. In
this preferred embodiment. the pitch E in the sec-
ond section 5 would generally be equivalent to the
distance between the centerlines of the conductors
8 along the edge 22 or, said another way, the fixed
pitch A in the first section 4 divided by the cosine
of the angle H. Obviously, in other embodiments,
the angle F can vary to increase or decrease the
desired second pitch E even though the first pitch
A remains constant because of the cover 10. The
length of the second section 5 can also vary as
well as the angle H. In addition, the first portions 12
of the conductors 8 need not been held in total
parallel relationship in the first section 4 such as in
braided flat cable.

The multi-pitch cable 2, as described above,
can be manufactured by a variety of methods. In a
preferred method, a substantially uniform cable 2 is
formed with a first uniform pitch A. A portion of the
dielectric material of the ‘cover 10 is stripped from
a predetermined position on the cable along a
diagonal line or path relative to the first linear
pathway B. An edge 22 is thereby created and the
conductors are uniformly bent proximate the edge
22 in a horizontally or laterally oblique angle. In a
preferred method, the cover 10 in the first section 4
is used as a retaining means to hold the first
portions 12 of the conductors 8 such that the
second portions 14 can be laterally redirected with
the conductors bending at the edge 22. The ex-
posed conductors thereby form a second linear
pathway G obliquely angled from the first linear
pathway B having a trigonometrically converted
second conductor pitch E which is different from
the first conductor pitch A. A pitch conversion done
in this fashion is uniform, orderly and relatively fast.
The second section 5 can then be connected to a
connector 16 (not shown) or otherwise be termi-
nated.

Referring now to Fig. 3, a multi-conductor flat
cable connector 16 is shown. The connector 16, in
the embodiment shown, is commonly known as a
mass termination connector. However, any suitable
type of connector can be used. The connector 16
generally comprises a base 18, a cover 20 and &
plurality of electrical terminals 24. The base 18 and
cover 20 are generally made of a dielectric material
and are intended to connect to each other with the
cable 2 therebetween. The terminals 24 are gen-
erally made of an electrically conductive material
and are discretely mounted in the base 18. The
terminals 24 are mounted in the base 18 with a
general pitch or spacing | between the centers of
adjacent terminals 24 and thereby have a terminal
pitch pattern. In the embodiment shown, the termi-
nal pitch pattern consists of a row of equally
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spaced terminals at a spacing of L.

Referring to Figs. 1, 3, and 4, Fig. 4 shows a
perspective view of the connector 16 of Fig. 2
attached to the cable of Fig. 1. The connector 16,
in this embodiment, is mounted perpendicular to
the second linear pathway G on the second section
5. The connector 16 generally abuts against the
edge 22 of the cover 10 of dielectric materiai in the
first section 4. The conductors 8 of the cable 2
have been bent or reoriented at the junction 44
such that the second conductor pitch E is substan-
tially equivalent to the terminal pitch 1. The connec-
tor 16 is, therefore, allowed to be connected to the
second section 5 of the cable 2 in a relatively fast
manner with each of the conductors 8 in the sec-
ond section 5 being spaced and oriented o make
independent and relatively accurate contact to re-
spective terminals 14 in connector 16 without any
addition reorientation or any interconnection de-
vices. The converted pitch E on the cable 2 there-
by allows a connector 16 having a terminal pitch
pattern which is relatively larger than the pitch
pattern of the first section 4 of the cable 2 to be
electrically connected therewith in a fast, accurate
and orderly fashion. In addition, the conversion of
the conductors 8 from the first section 4 to the
second section 5 can be accomplished in a rela-
tively small area and length of cable. In an al-
ternate embodiment, the second section 5 may
have the second portions 14 of the conductors 8
bent both laterally in addition to being bent verti-
cally relative to the first portions 12 of the conduc-
tors 8 in the first section 4. In an effort to more
clearly describe the invention, a basic sample or
example will be described. Referring to Fig. 1, if
the first section 4 has a pitch A equal to about
0.030 inch and angle F is about 139 degrees with
angle H about 41 degrees and the second portions
14 being perpendicular to the edge 22, then the
pitch E is about 0.050 inch or an increase of about
66 percent in spacing.

Referring now to Fig. 5a, b and ¢, an alternate
embodiment of the cable 2 is shown. In this em-
bodiment, the cable 2 comprises a first section 4, a
second section 5 and a third section 6. The first
section 4 is substantially the same as the first
section 4 of the cable 2 of Fig. 1 wherein first
portions 12 of the conductors 8 are encased and
separated by a cover 10 of dielectric material. The
first section 4 has a first conductor pitch A and a
first linear pathway B. The second section 5 is
substantially similar to the second section 5 of the
cable 2 of Fig. 1 wherein second portions 14 of the
conductors 8 are oriented in a second linear path-
way G having a second conductor pitch E and
being obliquely lateral from the first linear pathway
B.

The third section 6 comprises third portions 30
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of the conductors 8 generaily arranged in a paraliel
row with a third conductor pitch J. A cover 32 of
dielectric material generally encases and separates
the third portions 30 of the conductors 8. An edge
34 of insulation is formed proximate a junction 46
betwesn the second section 5 and the third section
6. The third section 6 generally has a third linear
pathway K which is obliquely angled to the second
linear pathway G.

In the embodiment shown, the second portions
14 of the conductors 8 are bent or reorientated
proximate the second junction 46 at an angle L
between the second portions 14 and the third por-
tions 30 to convert the pitch of the conductors from
the second pitch E to the third pitch J. In a pre-
ferred embodiment, the angle L is equal to the
angle F and the first pitch A is equivaient to the
third pitch J. Also in a preferred embodiment, the
length of the second section 5 is equivalent to the
width of the connector 16 such that the connector
can be aftached to the second section 5 without
allowing the conductors 8 to be exposed after
assembly as shown in Fig. 6.

In a preferred method of fabricating the cable 2
of Fig. 5a, a muiti-conductor cable having a sub-
stantially uniform pitch pattern and a continuous
cover 10 is stripped of a portion of the cover 10
across the width X of the cable 2 at a pre-deter-
mined position along a diagonal path. Although any
type of means can be used to strip the insulation,
in a preferred method, the msulation is cut and
then siid away from the cut along the conductors to
expose the conductors. The exposed conductors 8
are uniformly bent proximate a first position to
create a second pathway and uniformly bent again
proximate a second position 10 create a third path-
way to thereby convert the conductor pitch from a
first conductor pitch A in a first section 4 to a
second conductor pitch E in a second section 5
and from the second conductor pitch E to a third
conductor pitch J in a third section.

Referring now to Figs. 7, 8 and 9, alternate
embodiments of the invention are shown. Fig. 7
shows a cable 2 having a curved junction 44 be-
tween the first section 4 and the second section 5
proximate a curved edge 22 of insulation. The
conductors 8 have their pitch converted at the
junction 44 proximate the edge 22 with the second
portion 14 of each conductor 8 being relatively
perpendicular to the edge 22 proximate their in-
dividual bend. In the embodiment shown, the angle
F is not the same for each conductor; however, the
second portions 14 of the conductors 8 are all
relatively uniformly perpendicular to the edge 22
proximate their bends.

Fig. 8 shows an alternate embodiment of the
invention with the cable 2 having a patterned junc-
tion 44 proximate the edge 22. As shown in the
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figure, the junction 44, as outlined by the edge 22,
has a stepped pattern. The conductors 8 have their
pitch converted at the junction 44 proximate the
edge 22 with the angle F being substantially uni-
form among conductors 8. However, in this em-
bodiment, the second portions 14 of the conductors
8 are not uniformiy perpendicular to the edge 22.
The resulting pitch pattern conversion allows the
single pitch first section 4 to be converted into a
dual pitch second section 5.

Fig. 9 shows an alternate embodiment of the
invention with the cable 2 having a patterned shape
relative to the first linear pathway B to form two
junctions 35 and 37 proximate two edges 36 and
38. The conductors 8 have their pitch converted at
the junctions 35 and 37 proximate the two edges
36 and 38. Each junction is located in an area for
pitch conversion of only a limited pre-determined
number of conductors 8 in the cable 2. In the
embodiment shown, the first junction 35 is located
proximate an area of a first pitch conversion of a
first four conductors 40 and the second junction 37
is located proximate an area of a separate and
independent pitch conversion of a second four dif-
ferent conductors 42.

It should be understood that the foregoing de-
scription is only illustrative of the invention. Various
alternative and modifications can be devised by
those skilled in the art without departing from the
spirit of the invention. Accordingly, the present
invention is intended to embrace all such alter-
native modifications and variances which fall within
the scope of the appended claims.

Claims

1. A muiti-conductor flat cable comprising:
conductor means comprising substan-
tially parallel conductors oriented in a
first linear pathway having a first con-
ductor pitch pattern and a second linear
pathway having a second conductor
pitch pattern, said second linear path-
way being obliquely angled to said first
linear pathway;
first conductor pitch conversion means
for converting conductor pitch between
said first conductor pitch pattern and
said second conductor pitch pattern,
said conductor pitch conversion means
comprising redirectional conductor por-
tions between said first linear pathway
and said second linear pathway for uni-
form and trigonometric conversion of
conductor pitch; and
insulation means separating said con-
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ductor in at least a portion of said first
linear pathway.

2. A cable as in Claim 1 wherein said redirec-
tional conductor portions are substantially exposed.

3. A cable as in Claim 1 wherein said redirec-
tional conductor portions are diagonally disposed
relative to said first linear pathway.

4, A cable as in Claim 1 wherein said redirec-
tional conductor portions are disposed relative to
said first linear pathway in a pattern of equal spac-
ing between conductors.

5. A cable as in Claim 1 wherein said redirec-
tional conductor portions are disposed relative to
said first linear pathway in a pattern of unequal
spacing between conductors.

6. A cable as in Claim 1 wherein said conduc-
tors in said second linear pathway are substantially
exposed.

7. A cable as in Claim 1 further comprising a
second conductor pitch conversion means for con-
verting conductor pitch between said second linear
pathway and a third linear pathway.

8. An electrical conductor assembly compris-
ing:

multi-conductor flat cable means having
substantially parallel conductors orien-
tated in a first linear pathway and a
second linear pathway, said first linear
pathway having a first conductor pitch
pattern, said second linear pathway be-
ing obliquely angled to said first linear
pathway and having a second conductor
pitch pattern; and

electrical connector means connected to
said conductors substantially perpen-
dicuiar and along said second linear
pathway, said electrical connector
means having connector terminals with
a predetermined connector terminal
pitch pattern whereby said second con-
ductor pitch pattern is substantially
equivalent to said connector terminal
pitch pattern.

9. An assembly as in Claim 8 further compris-
ing conductor pitch conversion means for convert-
ing conductor pitch between said first conductor
pitch pattern and said second conductor pitch pat-
tern.

10. An assembly as in Claim 8 wherein said
cable means further comprises insulation means
for selectively protectively insulating said conduc-
tors in at least a portion of said first linear pathway.

11. An assembly as in Claim 10 wherein said
conductors are uniformly obliquely redirected at a
first junction between said first linear pathway and
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said second linear pathway whereby said conduc-
tors have a trigonometrically converted second
conductor pitch.

12. An assembly as in Claim 8 wherein said
terminal pitch pattern is relatively larger than said
first conductor pitch pattern.

13. A method of preparing a multi-conductor
flat cable for electrical connection, said multi-con-
ductor flat cable having substantially paraliel wire
conductors encased and separated by dielectric
insulation with a first predetermined conductor
pitch pattern and oriented along a first linear path-
way, the method comprising the steps of:

stripping said dielectric insulation from a
portion of said cable; and

redirecting said wire conductors about
said stripped insulation portion uniformly
horizontally angular from said first linear
pathway to form a second linear path-
way, said second linear pathway having
a second conductor pitch pattern and
being obliquslly angled from said first
linear pathway thereby forming an elec-
trical connection section along said sec-
ond linear pathway having a trigonomet-
rically and orderly converted second
conductor pitch pattern.

14, A method as in Claim 13 wherein said
insulation is stripped across an entire cable width
portion of said cable.

15. A method as in Claim 13 wherein said
insulation is stripped about a diagonally shaped
path relative to said first pathway to form a diag-
onal insulation edge.

16. A method as in Claim 13 wherein said
insulation is stripped about a shaped pattern to
form a patterned insuiation edge adjacent.

17. A method as in Claim 13 wherein the step
of displacing said dielectric insulation comprises
the steps of:

cutting a portion of said insulation at an
angle relative to said first linear path-
way; and

slidingly moving said insulation from
said cut portion along said conductors.

18. A method as in Claim 13 wherein said
dielectric insulation is stripped by removing said
insulation from said cable.

18. A method as in Claim 13 further comprising
the step of redirecting said wire conductors an-
gularly from said first linear pathway to a plane
other than a plane of said first linear pathway.

20. A method as in Claim 15 wherein said wire
conductors are redirected perpendicular to said
insulation edge.



13 EP 0 297 297 A1 14

21. A method as in Claim 13 further comprising
the step of redirecting said wire conductors be-

tween said second linear pathway and a third linear

pathway.

22. A method of establishing an electrical con-
tact between conductors in a multi-conductor flat
cable and an electrical connector, said multi-con-
ductor flat cable having substantially parallel wire
conductors encased and separated by dielectric
material with a first predetermined spacing be-
tween said conductors and a first linear pathway,
the method comprising the steps of:

separating said dielectric material from
a portion of said cable about a predeter-
mined path relative to said first linear
pathway;

reorientating said wire conductors proxi-
mate said path {0 a second linear path-
way obliquely lateral to said first linear
pathway such that said wire conductors
of said second linear pathway have a
trigonometrically enlarged second spac-
ing between said conductors; and
connecting said electrical connector to
said wire conductors on said second
linear pathway, said electrical connector
having individual contact terminals with
a third predetermined spacing between
said terminals whereby said second
spacing between conductors in said
second linear pathway is substantially
equivalent to said third predetermined
spacing of said connector terminals for
a fast and accurate connection there-
between.

23. A method as in Claim 22 wherein said wire
conductors are reorientated uniformly.

24. A method as in Claim 22 wherein said
enlarged second pathway spacing between con-
ductors increases by at least 66 percent from said
first predetermined spacing between conductors.

25. A method as in Claim 22 wherein said
parallel wire conductors in said first linear pathway
have a first spacing pattern of at least two different
predetermined spacings between conductors.

26. A method of preparing a ribbon cable for
accepting a ribbon cable connector, said ribbon
cable having a first spacing between conductors
and said connector having a second spacing be-
tween terminals, said first spacing being less than
said second spacing, the method comprising the
steps of:

siripping insulation from a portion of
said ribbon cable at an angle to said
conductors, said angle being deter-
mined such that the distance between
adjacent conductors measured along
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said angle is substantially equivalent to
said spacing between conductor termi-
nals in said connector; and

bending said conductors of said cable
approximately perpendicular to said an-
gle at which said insulation is stripped.

27. A method of assembling a ribbon cable to
a ribbon cable connector comprising the steps of
preparing a ribbon cable as in Claim 26 and further
comprising the step of connecting said ribbon ca-
ble connector to said cable proximate said stripped
insulation portion.
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