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the wire bundling. However, in cases where the individual conductors are
large the knotting Background of the invention
problem could be a serious disadvantage. -  This invention relates to a
process for ordering     In view of the foregoing, therefore, it is
believed each conductor in each layer of a multi-layer    5    advantageous
to provide a process by which the cable.
ends of individual conductors in each layer of a conentric multi-layered
cable are quickly and Description of the prior art
efficiently located and connected into an approp- The single greatest labor
and quality factor      riate receptacle. associated with the production of
connected   10      DE-A- 3,112,205 describes an automated pro- round cable
and cable assemblies is the ordering    cess for ordering the individual
conductors of a of the individual conductors in the cable and the   cable
by coding the conductors with indicia in the assembly of the conductors
into the connector.      form of colors. Presently this task is
accomplished by either color coding or by electrical inspection, commonly
15   Summary of the invention called "ring out".
The present invention provides a process for In color-coded cables each
individual conductor   ordering the individual conductors of a cable with
in the cable is identified by means of a particular  reference to a
predetermined indicium or indicia color or color pattern provided on the
insulation   on one or more of the conductors as is known. In thereof. Each
of these color-coded conductors   20   accordance with the invention a
layer of joined must be individually identified and placed in a
conductors is provided with one of the conduc- ,redetermined array.
Typically, when connecting     tors having said indicium  or indicia and
the uch a cable to a connector, the individual con-    cojoined conductors
are separated along a pre- Juctors may have terminals attached to them in a
determined path as defined by the indicium or random manner. Thereafter the
conductors are   25   indicia. duly identified using their color codes and
placed    Recognising that the construction of a concen- into a
predetermined position into a connector      tric lay cable is an orderly
structure in the sense housing. This is done at both ends of the cable.
that each conductor in a layer occupies a definite In the ring-out system
all conductors are        spatial relationship with respect to each other
typically the same color with no visual means of   30   conductor in that
layer, the process in accordance discriminating among them. The conductors
at        with the present invention is believed to provide one end of the
cable are terminated at random       an efficient and expeditious method of
ordering and are inserted into the connector housing in a    each conductor
in the layer; that is, locating each random fashion. This may be
accomplished rela-      conductor and connecting it at each end of the
tively quickly. However, at the other end of the    35   cable in a
corresponding electrical relationship. cable each of the conductors must be
individually     Once the normal insulating jacket is removed identified by
completing an electrical circuit. The  from the cable, each of the
individual conductors first end of the cable is inserted into a test unit
and  in each layer of the multi-layer cable is joined to an electric
current is sequentially applied to the  the other conductors in that layer.
One of the individual pin of the unit associated with each    40
conductors in each layer is provided with a conductor. Each conductor on
the other end of the   predetermined indicium or indicia. After conjoin-
cable is sequentially tested by an operator to      ture, the layer is
separated along a predetermined determine whether that conductor forms part
of      path defined with reference to the predetermined the circuit at a
given time. Once a particular      indicium  or indicia disposed on a
conductor conductor is located it is inserted into position in a    45
within the layer. The now-separated layer may be connector or other fixture
or receptacle. This      opened into a generally planar configuration in
process is repeated with each conductor in the      which the axis of each
of the conductors in the cable unit all the conductors are identified and
layer is generally parallel and coplanar, at least in positioned.
the vicinity in its ends, with the axis of the other Attempts have been
made in the art to auto-   so   conductors in the layer and are thus in a
condition mate the location and conductors of a multi-layer   where they
are insertable into a suitable recep- cable. Exemplary of such attempts are
devices       tacle, such as a connector or other fixture or disclosed
in    US-A-4,107,838      and          apparatus. US-A-4,397,084. In these
instances the cables         The process is repeated for each layer in the
are automatically probed by slicing through the    55   concentric layer
cable. In a multi-layer cable, the insulation. When the proper conductor is
located    invention in its preferred form includes the step of it is
selected and placed in its proper position.   step-wise stripping the cable
such that the inner However, this solution to the ordering problem      of
any two radially adjacent layers extends axially can present other
problems. Automatic routing of    further from  a predetermined reference
point the conductors can result in the individual con-   60   than doesthe
outerof the radially adjacent layers. ductors looping over each other in a
random           The conjointure of the conductors may be 



matter, thus creating tangling and knotting and     effected in any
suitable manner. For example, the producing a generally untidy appearance.
This is    conductors may be mechanically connected by not a serious
problem in designs in which there is  heat fusion using a portion of the
metallised film sufficient space in the connector to accommodate   65
sheath that surrounds each layer. Alternatively, 2    3               EP
0181185 B1                       4 the conductors may be joined by an
adhesive         array extend axially further from a predetermined hand
such that a portion of the exterior of each    reference point 22 (as the
end of the insulation conductor is in contact with the band.
jacket 12) than does the radially outer layer. A portion of the jacket 12
may optionally be left to Brief description of the drawings              5
form a collar 24 (Figure 1) to assist in maintaining The invention will be
more fully understood       the cable 10 in a more easily workable form, if
from the following detailed description thereof     desired. However, it
should be understood that taken in connection with the accompanying draw-
such preliminary stepping of the the conductor ings which form a part of
this application and in   layers 14, 16 in the manner discussed is not
which:                                         10   required. Figure 1 is a
side elevational view of one end of   Each of the layers of conductors 14,
16 includes a multi-layer concentric layer cable in a step-wise  a
conductor having a predetermined indicium stripped condition; and,
(indicia) thereon. Such conductors may be Figure 2, 3 and 4 are,
respectively, perspective   referred to as "index conductors" and are indi-
views of the cable of Figure 1 at various predeter-   15   cated by the
reference character 141, 161 for the mined points during the practice of
the process of  layers 14, 16, respectively. Since the concentric the
present invention while Figures 2A, 3A and 4A   lay cable is an orderly
structure, given a predeter- depict elevational views taken along the view
mined reference datum such as an index conduc- lines indicated in Figures
2, 3 and 4 respectively.  tor the angular position of each conductor in the
20   layer is knwon with respect to the datum. In the Detailed description
of the invention               drawings the index conductor is indicated by
Throughout the following detail description       spiral striping although
any suitable color coding milar reference numerals refer to similar
or any other means whereby the index conductor elements in all figures of
the drawings.            141, 161 may be identified and distinguished from
In accordance with the present invention a    25   the remainder of the
conductors in the layer may process is provided for ordering the individual
be used and lies within the contemplation of this conductors provided in
each layer of conductors      invention. in a single layer or in a
concentric multi-layer      In accordance with the process of the present
round cable generally indicated by reference        invention each of the
conductors in each of the character 10. As used herein the term "ordering"
30   layer is joined to the other conductors in that refers to the location
and connection of the        layer. Any suitable expedient for joining the
con- individual conductors in a layer in an organized    ductors in a layer
may be used. For example, the and efficiently managed manner. One end of
the      conductors may be mechanically joined by heat- cable 10 is shown
in the Figures. Similar steps to  ing a portion of the sheath 21
(preferably adjacent those hereafter discussed are, of course, prac-   35
the end of the layer) so as to fuse together the ticed at the opposite
cable end.                    sheath and the conductors in the layer.
Alterna- The cable 10 includes an outer jacket 12 formed   tively the
conductors may be joined by a connect- from a suitable insulating material
such as poly-    ing member 26, 28 in the form of a circum- vinyl chloride.
The cable 10 includes a plurality N  ferentially disposed band of adhesive.
The bands (in instance of the figures N being two) concentri-   40   26,28
serve to physically secure all of the conduc- cally disposed layers 14, 16
of individual conduc-  tors in a given layer such that the insulating
jacket tors arranged within the jacket 12. Each conductor   14J, 16J of
each conductor in the layers 14, 16 itself includes an insulating jacket
14J, 16J (Figure  contacts the respective band 26, 28. The condition 2)
surrounding a conducting wire 14W, 16W. Any      of the cable 10 after this
step is depicted in predetermined  number of conductor layers   45
Figures 2 and 2A. (including a single layer) may be present in the
Thereafter, each layer 14, 16 is separated along cable and the conductors
in each such layer may     a predetermined path defined in accordance with
be ordered in accordance of the teachings of the    and by reference to the
index conductor 141, 161 in present invention. Each layer 14, 16 includes a
each layer. Any suitable separating devices such predetermined plurality X
of individual conduc-   50   as a blade may be used. tors indicated by the
characters 14-1 through 14-X    With the outer layer 14 separated along the
for the layer 14 and 16-1 through 16-X for the       path for a
predetermined axial length the layer 14 layer 16. Of course, the layers 14,
16 need not be  may be developed, that is, reoriented from a 



truly concentrically disposed for use in the pro-    configuration in which
the axis of each of the cess of the present invention but may take any
55   conductors in that layer are parallel and lie on a cross-sectional
shape so long as the construction    generally circular locus into a
relationship in imparts an orderly structure thereto. The inner     which
the axis of each of the conductors are layer 16 surrounds an axially
extending optional     parallel with each other and generally coplanar.
core 20. A metalized film sheath 21 (shown only in   Preferably, but not
necessarily, the index conduc- Figure 1) surrounds each of the layers 14,
16.  60   tor will then occupy a predetermined end position In preparation
for the practice of this invention  of the coplanar array. The condition of
the cable at the insulation jacket 12 is removed from the cable   this
point in the process is shown in Figures 3 and 10 and the layers 14,16 may
be stepped as shown     3A. in the Figures whereby the inner of any two
As seen from Figures 4 and 4A the next of the radially adjacent layers of
conductors in each    65   layers is operated upon in identically the same
3    5               EP 0181 185 B1                      6 manner. That is,
each of the conductors in the      wird, wobei einer der Leiter der Schicht
die layer 16 are joined and thereafter separated along  Kennung oder
Kennungen hat, und [err] die ver- a path defined in accordance with the
index         kettetep Leiter Langs eines vorbestimmten Weges conductor
161. The conductors in this layer 16 are  separiert werden, der unter
Bezugnahme auf die then developed in the manner discussed. The    5
vorbestimmte Kennung oder Kennungen definiert process is repeated for each
of the N layers extant  ist. in a given cable.
2. Verfahren nach Anspruch 1, bei dem eine Once each (or both or all)
concentric layer(s)    Mehrzahl von vorgesehenen Schichten auf ver- has
been developed in the manner set forth the      bundenden Leitern
bereitgestellt wird, wobei jede coplanar array of conductors may be easily
10   Schicht einen Leiter mit der Kennung oder den inserted and introduced
into a suitable receptacle,  Kennungen hat, und die verketteten Leiter
jeder whether that receptacle be a connector or any       Schicht in
Aufeinanderfolge separiert werden. other suitable fixture or apparatus for
further       3. Verfahren nach Anspruch 1, das ferner als operations.
einen vorbereitenden Schritt aufweist: 15     stufenformiges Anordnen des
Kabels derart, Claims                                              [err]
die innere von beliebigen zwei radial benach- barten Schichten sich axial
weiter von einer 1. A process for ordering the individual conduc-
Bezugsstelle als die auBere der radial benachbar- tors (14W, 16W) of a
cable (10) with reference to a  ten Schichten erstreckt. predetermined
indicium or indicia on one or more   20  4. Verfahren nach Anspruch 1, 2
oder 3, welches of the conductors; said process being charac-       ferner
aufweist, [err] die oder jede separierte terised by providing a layer (14,
16) of joined     Schicht derart geoffnet wird, [err] Achsen der conductors
with one of the conductors of the        Leiter in der Schicht im
wesentlichen coplanar layer having said indicium or indicia and separ-
liegen. ating the conjoined conductors along a predeter-   25  5. Verfahren
nach einem der AnsprOche 1 bis 4, mined path as defined by reference to the
pre-      welches ferner aufweist, [err] die separierte Leiter- determined
indicium or indicia.                     schicht oder wenigstens eine der
separierten 2. A process according to claim 1 wherein there
Leiterschichten in ein Behaltnis eingefuhrt wird. is provided a plurality
provided of layers of joined  6. Verfahren nach einem der Anspruche 1 bis
5, conductors with each layer having one of the    30   bei dem  die Leiter
in der oder jeder Schicht conductors with said indicium or indicia and the
dadurch verbunden werden, [err] die Leiter mit conjoined conductors of each
layer are separated    einem  Klebeband (26, 28) derart angebunden in
succession.                                      werden, [err] ein Teil des
[err] jedes Leiters in 3. A process according to claim 1 and further
Kontakt mit dem Band ist. comprising as a preliminary step:             35
7. Verfahren nach einem der Anspruche 1 bis 5, stepping the cable such that
the inner of any     bei dem  die Leiter in der oder jeder Schicht two
radially adjacent layers extends axially fur-   mittels Warmverschmelzen
verbunden sind. ther from a reference point than does the outer of the
radially adjacent layers.                       Revendications 4. A process
according to claim 1, 2 or 3 and    40 further comprising opening the or
each separated      1. Proc6de pour ranger les conducteurs indivi- layer
such that the axes of the conductors in the   duels (14W, 16W) d'un cable
(10) par reference a layer lie in a substantially coplanar relationship.
une  ou  plusieurs  marques  pr6determinees 5. A process according to any
one of claims 1 to  situeee sur un ou plusieurs des conducteurs, ledit 4
and further comprising inserting the separated    4    proc6de 6tant
caracterise en ce qu'on forme une 



conductor layer or at least one of the separated    couche (14, 16) de
conducteurs reunis, dont l'un conductor layers in a receptacle.
porte la ou lesdites marques, et on coupe les 6. A process according to any
one of claims 1 to  conducteurs reunis, le long d'un trace predeter- 5,
wherein the conductors in the or each layer are  mine tel que defini en
r6ference a la ou aux joined by banding the conductors with an    50
marques predeterminees. adhesive band (26, 28) such that a portion of the
2. Proced6 selon la revendication 1, selon lequel exterior of each
conductor is in contact with the   il est prevu une pluralite de couches de
conduc- band.                                               teurs reunis,
dans chacune desquelles l'un des 7. A process according to any one of
claims 1 to   conducteurs porte la ou lesdites marques, les 5, wherein the
conductors in the or each layer are   55   conducteurs reunis de chaque
couche etant joined by heat fusion.                              separes
successivement. 3. Procede selon la revendication 1, comportant
Patentansprfuche                                    en outre une etape
preliminaire consistant a: r6aliser un etagement dans le cable de telle 1.
Verfahren zum Ordnen der einzelnen Leiter   60   sorte que, si on considere
deux couches radiale- (14W, 16W) eines Kabels (10) bezuglich einer
ment adjacentes quelconques, la couche inte- vorbestimmten Kennung oder
Kennungen auf             rieure s'etend axialement plus loin au-dela d'un
einem oder mehreren der Leiter, wobei sich das      point de ref6rence, que
ne le fait la couche Verfahren dadurch auszeichnet, [err] eine Schicht
exterieure qui fait partie de ces couches radiale- (14, 16) aus verbundenen
Leitern bereitgestellt   65   ment adjacentes. 4    5               EP
0181185 B1                       6 manner. That is, each of the conductors
in the      wird, wobei einer der Leiter der Schicht die layer 16 are
joined and thereafter separated along  Kennung oder Kennungen hat, und
[err] die ver- a path defined in accordance with the index         ketteten
Leiter Langs eines vorbestimmten Weges conductor 161. The conductors in
this layer 16 are  separiert werden, der unter Bezugnahme auf die then
developed in the manner discussed. The    5    vorbestimmte Kennung oder
Kennungen definiert process is repeated for each of the N layers extant
ist. in a given cable.                                     2. Verfahren
nach Anspruch 1, bei dem eine Once each (or both or all) concentric
layer(s)    Mehrzahl von vorgesehenen Schichten auf ver- has been developed
in the manner set forth the      bundenden Leitern bereitgestellt wird,
wobei jede coplanar array of conductors may be easily   to   Schicht einen
Leiter mit der Kennung oder den inserted and introduced into a suitable
receptacle,  Kennungen hat, und die verketteten Leiter jeder whether that
receptacle be a connector or any       Schicht in Aufeinanderfolge
separiert werden. other suitable fixture or apparatus for further       3.
Verfahren nach Anspruch 1, das ferner als operations.
einen vorbereitenden Schritt aufweist: 15     stufenformiges Anordnen des
Kabels derart, Claims                                              daB die
innere von beliebigen zwei radial benach- barten Schichten sich axial
weiter von einer 1. A process for ordering the individual conduc-
Bezugsstelle als die [err] der radial benachbar- tors (14W, 16W) of a cable
(10) with reference to a  ten Schichten erstreckt. predetermined indicium
or indicia on one or more   20  4. Verfahren nach Anspruch 1, 2 oder 3,
welches the conductors; said process being charac-        ferner aufweist,
daB die oder jede separierte rised by providing a layer (14, 16) of joined
Schicht derart geoffnet wird, [err] Achsen der conductors with one of the
conductors of the        Leiter in der Schicht im wesentlichen coplanar
layer having said indicium or indicia and separ-    liegen. ating the
conjoined conductors along a predeter-   25  5. Verfahren nach einem der
Anspruche 1 bis 4, mined path as defined by reference to the pre-
welches ferner aufweist, daB die separierte Leiter- determined indicium or
indicia.                     schicht oder wenigstens eine der separierten
2. A process according to claim 1 wherein there    Leiterschichten in ein
Behaltnis eingefuhrt wird. is provided a plurality provided of layers of
joined  6. Verfahren nach einem der Anspruche 1 bis 5, conductors with each
layer having one of the    30   bei dem  die Leiter in der oder jeder
Schicht conductors with said indicium or indicia and the    dadurch
verbunden werden, daB die Leiter mit conjoined conductors of each layer are
separated    einem  Klebeband (26, 28) derart angebunden in succession.
werden, da ein Teil des [err] jedes Leiters in 3. A process according to
claim 1 and further      Kontakt mit dem Band ist. comprising as a
preliminary step:              35     7. Verfahren nach einem der Anspruche
1 bis 5, stepping the cable such that the inner of any     bei dem  die
Leiter in der oder jeder Schicht two radially adjacent layers extends
axially fur-   mittels Warmverschmelzen verbunden sind. 



ther from a reference point than does the outer of the radially adjacent
layers.                       Revendications 4. A process according to
claim 1, 2 or 3 and    40 further comprising opening the or each separated
1. Procede pour ranger les conducteurs indivi- layer such that the axes of
the conductors in the   duels (14W, 16W) d'un cable (10) par reference A
yer lie in a substantially coplanar relationship.  une  ou  plusieurs
marques  predeterminees 5. A process according to any one of claims 1 to
situeee sur un ou plusieurs des conducteurs, ledit 4 and further comprising
inserting the separated    45   proc6de etant caracterise en ce qu'on forme
une conductor layer or at least one of the separated    couche (14, 16) de
conducteurs reunis, dont l'un conductor layers in a receptacle.
porte la ou lesdites marques, et on coupe les 6. A process according to any
one of claims 1 to  conducteurs reunis, le long d'un trace pr6deter- 5,
wherein the conductors in the or each layer are  mine tel que defini en
reference A la ou aux joined by banding the conductors with an    50
marques predeterminees. adhesive band (26, 28) such that a portion of the
2. Procede selon la revendication 1, selon lequel exterior of each
conductor is in contact with the   il est prevu une pluralite de couches de
conduc- band.                                               teurs reunis,
dans chacune desquelles l'un des 7. A process according to any one of
claims 1 to   conducteurs porte la ou lesdites marques, les 5, wherein the
conductors in the or each layer are   55   conducteurs reunis de chaque
couche etant joined by heat fusion.                              separes
successivement. 3. Procede selon la revendication 1, comportant
Patentanspruche                                     en outre une etape
preliminaire consistant A: r6aliser un etagement dans le cable de telle 1.
Verfahren zum Ordnen der einzelnen Leiter   60   sorte que, si on considere
deux couches radiale- (14W, 16W) eines Kabels (10) bezuglich einer
ment adjacentes quelconques, la couche inte- vorbestimmten Kennung oder
Kennungen auf            rieure s'etend axialement plus loin au-dela d'un
einem oder mehreren der Leiter, wobei sich das      point de ref6rence, que
ne le fait la couche Verfahren dadurch auszeichnet, [err] eine Schicht
exterieure qui fait partie de ces couches radiale- (14, 16) aus verbundenen
Leitern bereitgestellt   65   ment adjacentes. 4    7               EP
0181 185 B1                     8 4. Procede selon la revendication 1, 2 ou
3 et    cations 1 a 5, selon lequel les conducteurs de la comprenant en
outre l'ouverture de la ou chaque     ou chaque couche sont reunis sous
l'effet de leur couche separee de telle maniere que les axes des
enveloppement dans une bande adhesive (26, 28) conducteurs de la couche
sont sensiblement          de telle sorte qu'une partie de la surface exte-
coplanaires.                                   5    rieure de chaque
conducteur est en contact avec 5. Procede selon l'une quelconque des
revendi-    la bande. cations 1 A 4 et comprenant en outre l'insertion de
7. Procede selon lune quelconque des revendi- la couche separee de
conducteurs ou au moins de     cations 1 a 5, selon lequel les conducteurs
de la l'une des couches separees de conducteurs dans      ou chaque couche
sont r6unis par thermosou- un logement.                                  10
dage. 6. Procede selon l'une quelconque des revendi- 15 20 25 30 35 40 45
50 55 60 65 I    


