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Description

The present invention pertains to improved meth-
ods and apparatus for fabricating elecirical har-
ness of the type comprising a plurality of electrical
connectors terminated to a common plurality of insu-
lated electrical conductors.

Manufacturers of electronic and electrical prod-
ucts today employ electrical harnesses having
mass termination connectors with insulation dis-
placement type electrical contacts. One particular
type of harness in use today is the “"daisy-chain"
cable harness having several connectors terminat-
ed to a common cable segment. One example of an
apparatus for conveniently forming daisy-chain
harnesses is described in our EP-A 206 464 (prior
art according to Art. 5.4(8) EPC). In that applica-
tion, an apparatus is described for terminating a plu-
rality of mating pairs of electrical connector parts
to a continuous flat cable segment. Termination is
accomplished by compressing a predetermined ca-
ble portion between a pair of connector parts, one
of which has a plurality of insulation displacing ter-
minals positioned therein. Each connector part is lo-
cated on a rotatable indexing turret, the turrets be-
ing movable toward each other to effect termina-
tion. In the preferred embodiment, the cable is
advanced past the turret in a vertical direction, with
the resulting partially formed cable harness being
advanced downwardly past the turret. Eventually,
after termination of the final connector, the cable
harness is cut free for transport to a remote loca-
tion. The above-described cable harness appara-
tus is fully automated, for economy of manufacture.

It is an object of the present invention to provide
a method and apparatus for testing electrical har-
nesses in a fully automated fashion.

The present invention provides a method of fabri-
cating a double-ended electrical harness including a
plurality of insulated electrical conductors terminat-
ed to first and second electrical connectors.

The method includes the steps of terminating a
first portion of the conductors to the first connec-
tor at a termination station, advancing the terminat-
ed first connector past the termination station to
present a second portion of the conductors to the
termination station, and terminating the second por-
tion of the conductors to the second connector at
the termination station. The conductors are cut a
predetermined distance beyond the second connec-
tor at or after the second termination step to form
an intermediate harness product having a test tab
consisting of a portion of said insulated electrical
conductors projecting beyond said second connec-
tor. Said intermediate harness product is then ad-
vanced along a delivery frack extending past con-
ductor stripping, testing, and trimming stations
which strip at least a portion of the insulated con-
ductors of the test tab, test the cable harness by
wiping the stripped electrical conductors against a
test probe so as to perform electrical testing there-
on, generating an ouiput signal in said test probe in-
dicative of desired and undesired conditions of said
test result, and trim said intermediate harness in re-
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sponse fo the ouiput signal to form a finished har-
ness.

The present invention also provides a doubleend-
ed harness fabrication machine that terminates a
plurality of insulated electrical conductors to first
and second electrical connectors. The machine com-
prises a termination station, means for terminating a
first portion of the conductors to the first electrical
connector at the termination station, means for ad-
vancing the terminated first connector past the ter-
mination station to present a second portion of the
conductors to the termination station, means for ter-
minating the second portion of the conductors to the
second connector at the termination station, means
for cutting the conductors a predetermined dis-
tance beyond the second connector to form an in-
termediate harness product having a test tab con-
sisting of a portion of the insulated electrical con-
ductors projecting beyond the second connector, a
conductor stripping station for at least partially
stripping the insulated conductors of the test tab, a
testing station including a test probe for testing the
harness product by wiping the stripped electrical
conducts thereof as said harness product is ad-
vanced therepast, generating an output signal indic-
ative of desired and undesired conditions of the
test results, a selectively actuable trimming station
trimming the conductors adjacent the second con-
nector to form a double-ended cable harness, in re-
sponse to said oufput signal from said testing sta-
tion, a delivery track, and means for advancing
said harness product from said termination station
along said delivery track to said stripping, testing
and trimming stations.

One way of carrying out the present invention will
now be described by way of example and not by way
of limitation with reference to drawings which show
one embodiment of apparatus according to the
present invention for performing a method of the
present invention.

In the drawings, wherein like elements are refer-
enced alike,

FIG. 1 is a plan view of the electrical cable har-
ness testing and delivery apparatus of the present
invention showing harness ejection, strip, test, and
cable trimming stations;

FIG. 2 is a cross sectional elevational view taken
along the lines 2-2 of FIG. 1;

FIG. 3 is an elevation view of the cable stripping
station of FIG. 1;

FIG. 4 is an elevation view of the short test sta-
tion of FIG. 1; and

FIG. 5 is an elevation view of the cable trimming
station of FIG. 1.

Referring now fo the drawings, and initially to
FIG. 1, a machine for fabricating cable harnesses is
generally shown at 10 comprising four work stations
20, 22, 24 and 26. Briefly, an intermediate cable
hamess product 30 is formed above the first eject
and delivery station 20, and is ejected along a deliv-
ery track 28 communicating between all four work
stations. The intermediate cable harness product 30
consists of a cable harness 32, and a protruding ca-
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ble portion or test tab 34 used for testing. The cable
harness product is then advanced to the second
work station 22 where the electrical insulation is
stripped from the conductors of the test tab portion
of the cable. Thereafter, the intermediate cable har-
ness product is advanced past the third work sta-
tion 24 where the harness is electrically tested. The
protruding test tab portion of the intermediate cable
product is then selectively removed at the fourth
work station 26.

Referring now to FIGS. 1 and 2, the first work sta-
tion 20 will be described in greater detail. The elec-
trical cable harness is formed above eject station
20 according to the principles shown and described
in our EP-A 206 464. Briefly, insulated electrical
conductors 40 are stored on a reel 42 and are paid
out in a downward vertical direction indicated by ar-
row 44, Conductors 40 pass through a convention-
al cable feed mechanism 46 and a cable guide 48 so
as to enter a termination station 50 where they are
compressed between two mating connector parts
52, 54, The first connector part 52 has a plurality of
insulation displacing terminals, and the second con-
nector part 54 is a mating cover which provides a
compressive terminating force and an alignment be-
tween conductors 40 and the terminals of conduc-
tor part 52. A first termination head 56 carries the
first connector part 52 and an opposed termination
head 58 carries the second connector part 54. Ter-
mination heads 56, 58 are mounted on respective in-
dexing turntables 60, 61. As described in the above
mentioned European patent application, turntable 60
and the termination head 56 is moveable between a
connector loading station, not shown in the figure,
and termination station 50. Upon loading of the two
connector parts 52, 54, and the feeding of conduc-
tors 40 so that a predetermined first conductor por-
tion is presented to termination station 50, actuator
62 is energized to extend plunger 64, thereby ex-
tending termination head 56 toward the opposed ter-
mination head 58. Accordingly, the conductors 40
are compressed between the connector parts 52,
54 so as to effect termination of conductors 40
therebetween.

Upon termination, heads 56, 58 are retracted and
conductors 40, along with the first terminated con-
nector assembly, is advanced downwardly so that a
second predetermined conductor portion is present-
ed to termination station 50. Thereafter, the termina-
tion cycle described above is repeated as many
times as needed to form the desired daisy-chain
harness, as explained in said EP-A 206 464.

Upon termination of the last connector assembly
for a given harness configuration, the two opposed
turntables are indexed to present cable cutting
knives to termination station 50. With a compres-
sion stroke similar to that required for cable termi-
nation, the conductors 40 are effectively severed
at station 50. However, as contemplated by the
present invention, upon termination of the final con-
nector assembly, termination heads 56, 58 are re-
tracted and conductors 40 are again fed a prede-
termined amount so as to form the conductor test
tab 34 which protrudes beyond the final electrical
connector of a given harness assembly. The cable
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cutting operation thereby forms test tab 34, while
freeing the resulting intermediate harness product
for further processing.

With reference to the lower portion of FIG. 2, the
emerging cable harness is fed downwardly past
eject station 20, which is provided with a pair of op-
posed extensible gripping arms 72, 74 which are ac-
tuated by solenoids 72', 74', respectively. Sole-
noids 72', 74, are activated to close the gap be-
tween gripping arms 72, 74 through which the cable
harness descends (either under the force of gravi-
ty, or a positive feed system). Gripping arms 72, 74
provide a reference stop surface for the final con-
nector of intermediate harness product 30.

As can be seen in the lower portion of FIG. 2, the
section line A-A is taken between termination sta-
tion 50 and the eject and delivery station 20. This
section A-A comprises the right hand portion of
FIG. 1, the termination station 50 and its associated
subassemblies being omiited for purpose of clarity.
Referring now to the right hand portion of FIG. 1,
the final electrical connector designated by the nu-
meral 80, which appears at the trailing end of inter-
mediate harness product 30, is shown captivated
between gripping arms 72, 74. When in their closed
position, gripping arms 72, 74 comprise a slotted de-
livery track exiension portion 82 which mates with
the aforementioned delivery track 28.

As indicated in FIG. 1, the section 2-2 is taken to
one side of eject and delivery station 20, so that a
portion of delivery track 28 appears in the cross-
section of FIG. 2. With reference to that cross sec-
tion, delivery track 28 can be seen to comprise a
pair of spaced-apart rail portions 86, 88 forming an
intermediate slot 90 for receiving the trailing portion
of intermediate harness product 30. Slot 90 can be
configured to receive either a portion of conduc-
tors 40, or a portion of connector 80. In either
event, the trailing end of intermediate harness prod-
uct 30 is confined to slide along rails 86, 88.

Referring again to the lower portion of FIG. 2,
endless drive belts 92, 94 are disposed within rails
86, 88 so as to communicate with slot 90. Drive belts
92, 94 engage the trailing end of intermediate har-
ness product 30 so as to drivingly engage the prod-
uct for lateral advancement along delivery track
28. In the preferred embodiment, the drive belts en-
gage connector 80, although conductors 40 could
also be engaged to provide lateral transport.

At station 20 (see Fig.1), a solenoid 96 is ener-
gized to extend ejector member 98, thereby laterally
ejecting connector 80 and intermediate harness
product 30 from track portion 82 onto delivery
frack 28, whereupon drive belts 92, 94 engage in-
termediate harness product 30 for lateral advance-
ment toward second station 22.

Referring now to FIGS. 1 and 3, the second work
station generally indicated at 22 is seen to comprise
a pair of notched stripping blades 100, 102, mounted
for reciprocation transverse to conductors 40 by
their associated solenoids 104, 106. Upon closing or
blades 100, 102 so as to at least partially sever the
electrical insulation of conductors 40, a third sole-
noid 108 is energized to raise the stripping blades
100, 102 (and their associated apparatus) in a direc-
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tion away from connector 80 so as to at least partial-
ly strip conductor test tab portion 34. Solenoids
104, 106 and blades 100, 102 are attached to a uni-
tary support structure generally indicated at 110,
mounted for reciprocation in a vertical direction
along guide pins 112, 114. Upon being raised, blades
100, 102 are retracted, and an associated gripping
apparatus for holding connector 80 against the lift-
ing force of solenoid 108 (not shown in the drawings)
is released, so as o release intermediate harness
product 30 for further travel toward the third work-
ing station 24.

Referring now to FIGS. 1 and 4, the third electri-
cal testing station shown generally at 24 comprises
a pair of adjacent electrically separated test probes
120, 122 which wipe against the stripped portion of
test tab 34 as intermediate harness product 30 is
advanced past station 24. In the preferred embodi-
ment, test probes 120, 122 measure the electrical re-
sistance between a pair of adjacent conductors 40,
and generate an electrical signal proportional to the
measured resistance, at output terminals 124, 126.
Test probes 120, 122 are spaced-apart a predeter-
mined distance approximately equal to the center
line spacing of conductors 40, such that test probe
120 contacts one stripped conductor, while probe
122 wipes against its immediately adjacent neigh-
bouring conductor.

By measuring the resistance between a pair of im-
mediately adjacent conductors, the presence and
absence of an electrical short in the intermediate
harness product 30 can be detected. For example,
at the ouput terminals, a high resistance indicates a
desirable absence of a short, and a lower resist-
ance indicates the undesired presence of a short
between adjacent conductors of the cable harness.
As will be seen immediately below, if a desired ab-
sence of an electric short is indicated at output ter-
minals 124, 126, the output signal causes control unit
127 to generate a permissive command at the fourth
work station 26 so as to sever the test tab 34 from
the intermediate harness product 30, to thereby fin-
ish the fabrication of a harness 32. Alternatively, if
an undesired presence of a short is indicated in an
intermediate harness product 30, control unit 127
generates an interlock signal responsive to the low
resistance signal at output terminals 124, 126, to
prevent severing of test tab 34 so that, upon pres-
entation of the intermediate harness product to a fi-
nal delivery station, a ready visual indication of the
undesired test result will be apparent to an operator.

Although the above-described test station em-
ploys resistance measuring equipment, other elec-
trical testing arrangements can be employed. For
example, a ground plane could be positioned be-
tween the probes 120, 122 and the anvil 128 support-
ing stripped conductors 40, so that the capacitance
between adjacent conductors and between the con-
ductors and the ground plane can be measured. Al-
ternatively, probe 120 could be energized with a test
voltage, and the presence or absence of the test
voltage or a portion thereof could be detected at
the upstream probe 22.

In either event, regardless of the electrical test
result, the intermediate harness product 30 is frans-
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ferred to the fourth work station generally indicated
at 26, for selective severing of conductor tab por-
tion 34. Referring now to FIGS. 1 and 5, work sta-
tion 26 can be seen to comprise a moveable cable
trimming blade 130 which is driven against an anvil
portion 132 by a solenoid 134. In the preferred em-
bodiment, intermediate harness products 30 are
transported two-at-a-time along the cable harness
machine 10 and accordingly, a duplicate set of sev-
ering biades, anvil portions, and solenoids are pro-
vided at the fourth work station 26, indicated by nu-
merals 130", 132" and 134', respectively. Conductors
40 are passed through the gap 136 formed between
cut-off blade 130 and anvil portion 132. If an unde-
sired electrical test result is indicated at output ter-
minals 124, 126, an interlock signal is generated,
preventing actuation of solenoid 134. Accordingly,
intermediate harness product 30 is allowed to pass
through the fourth work station 26 with the test tab
34 remaining attached, providing a ready visual in-
dication of the undesired test resuit.

However, if the desired test signal is generated
at the third work station 24, a permissive actuation
signal is applied to solenoid 134 so that severing
blade 130 severs the conductors or test tab 34 im-
mediately adjacent the connector 80, to provide a
ready visual indication of the desired test result
generated at the third work station 24.

Referring again to FIG. 5, fourth work station 26
can be seen to comprise a conventional lever arm
assembly interconnecting the armature 140 of sole-
noid 134 and the pivotali mounting 142 of severing
blade 130. Also shown in FIG. 5 is a moveable stop
pin 144 raised and lowered by solenoid 146 to pro-
vide a convenient stop surface blocking the path of
the connector along the delivery track, providing
relative alignment between the connector 80 and
severing biade 130.

As can be seen from the above, a completely au-
tomated testing and harness delivery system is pro-
vided in the cable harness machine described with
reference 1o the drawings. The harness is conven-
iently electrically tested, and a ready visual indica-
tion of the test results is imparted to the harness as-
sembly. Although the harness delivery sysiem is
shown mounted in a vertical plane, a similar arrange-
ment, horizontally oriented, could be provided ac-
cording to the present invention. Also, crimp or
pierce type terminals could be employed in the termi-
nation of the electrical connectors to the conduc-
tors 40 which could be separately formed.

Claims

1. A method of fabricating a double-ended electri-
cal hamess (32) including a plurality of insulated
electrical conductors (40) terminated to first and
second two-piece electrical connectors (52, 54)
characterised by the steps of:
terminating a first portion of the conductors (40) to
the first connector (52, 54) at a termination station
(50),
advancing the terminated first connector (52, 54)
past the termination station (50) to present a second
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portion of the conductors (40) to the termination
station (50),

terminating the second portion of the conductors
(40) to the second connector (52, 54) at the termina-
tion station (50},

cutting the conductors (40) a predetermined dis-
tance beyond the second connector (52, 54) at or
after the second termination step, to form an inter-
mediate harness product (30) having a test tab (34)
consisting of a portion of said insulated electrical
conductors (40) projecting beyond said second con-
nector (52, 54);

advancing said product along a delivery track (28)
which extends past conductor stripping (22), testing
(24), and trimming (26) stations;

stripping at least a portion of the insulated conduc-
tors {40) of the test tab (34);

testing the harness (32) by wiping the stripped elec-
trical conductors against a test probe (120, 122) so
as to perform electrical testing thereof;

generating an output signal in said test probe (120,
122) indicative of desired and undesired conditions
of said test result; and

actuating said trimming station (26) in response to
the outpuit signal to form a finished harness (32).

2. The method of claim 1 wherein said testing step
comprises the step of testing successive pairs of
adjacent harness conductors (40) by measuring the
electrical resistance therebetween, whereby the
presence of an undesired shorting condition and a
desired absence of a shorting condition is detected.

3. The method of claim 1 wherein said step of ad-
vancing said intermediate harness product (30)
comprises engaging an external surface of said
second electrical connector with an endless drive
belt (92, 94) disposed in said track (28) so that said
test tab (34) projects beyond said track (28), being
rendered accessible to said test probe (120, 122).

4. The method of claim 1 further comprising the
step of preventing actuation of said trimming station
(26), in response to an undesired test condition out-
put signal at said testing station (24).

5. The method of claim 3 wherein said terminated
first and second connectors (52, 54) are advanced
downwardly past the termination station (50) at least
partially under the force of gravily, and said prod-
uct is advanced in a direction along the delivery
frack (28) generally transverse to the length of said
intermediate hamess product (30), so that substan-
tial portions of said product (30) are maintained be-
neath said delivery track (28) so as not to interfere
with said stripping, testing and trimming steps.

6. The method of claim 5 further comprising the
steps of:
passing the harness (30) downwardly through a se-
lectively closable gap (72, 74); and
closing said gap (72, 74) immediately prior to said
cutting step so as to block passage of said second
connector (52, 54) therethrough, whereby said
product (30) is allowed to fall upon completion of
said cutting step, thereby trapping said product in
said gap.

7. The method of claim 6 wherein the step of clos-
ing said gap comprises the step of drawing opposed
gripping arms (72, 74) toward each other to form a
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track extension (82) matable with said delivery track
(28), thereby providing a continuous path for said
intermediate harness product (30).

8. The method of claim 7 further comprising the
step of pushing said second connector (52, 54)
from said track extension (82) to said delivery track
(28) so as to engage said second connector (52, 54}
with said drive belt (92, 94).

9. A double-ended electrical hamess fabrication
machine (10) that terminates a plurality of insulated
electrical conductors (40) to first and second elec-
trical connectors (52, 54), characterised by
a termination station (50),
means for terminating a first portion of the conduc-
tors (40) to the first electrical connector (52, 54) at
the termination station (50),
means for advancing the terminated first connector
past the termination station (50) to present a second
portion of the conductors (40) to the termination
station (50),
means for terminating the second portion of the con-
ductors (40) to the second connector (52, 54) at the
termination station (50),
means for cutting the conductors (40) a predeter-
mined distance beyond the second connector (52,
54) to form an intermediate harness product (30)
having a test tab (34) consisting of a portion of the
insulated electrical conductors (40) projecting be-
yond the second connector (52, 54); '

a conductor stripping station (22) for at least par-
tially stripping the insulated conductors (40) of the
test tab (34);

a testing station (24) including a test probe (120,
122) for testing the harness product (30) by wiping
the stripped electrical conductors (40) thereof as
said product is advanced therepast, and generating
an output signal in said test probe (120, 122) indica-
tive of desired and undesired conditions of the test
results;

a selectively actuable trimming station (26) for trim-
ming the conductors (40) adjacent the second con-
nector (52, 54) to form a double-ended electrical
harness (32), in response to said output signal from
said testing station (24);

a delivery track (25) extending to said stripping,
testing, and trimming stations (22, 24, 26); and
means (92, 94) for advancing said product (30)
from said termination station (50) along said deliv-
ery track (28) fo said stripping, testing and trimming
stations (22, 24, 26).

10. The machine of claim @ wherein said test probe
(120, 122) establishes electrical contact with pairs of
adjacent harness conductors {40) and measures
the electrical resistance therebetween, generating
a first output signal indicating the undesired test
condition of electrical shorting between adjacent
conductors {40), and a second output signal indicat-
ing a desired test condition of the absence of such
shorting the machine further including means (127)
responsive to an undesired output signal at said
testing (24) station for preventing actuation of said
frimming station (26).

11. The machine of claim 9 or 10 wherein said deliv-
ery track (28) includes a central slot (90) for receiv-
ing and guiding a portion of said product (30), and at
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least one driven endless belt (92, 94) disposed adja-
cent said slot (90) for drivingly engaging an outside
surface of said product (30) between said stripping,
testing and trimming stations (22, 24, 26).

12. The machine of claim 11 wherein said terminat-
ed connectors are advanced downwardly past the
termination station (50) at least partially under the
force of gravity, and said product is advanced
along the delivery track (28) in a direction generally
transverse to the product length, so that substan-
tial portions of said product are maintained beneath
said delivery track so as not to interfere with said
stripping, testing and trimming steps, said machine
(10) further comprising:
selectively closeable gap means (72, 74) positioned
below said termination station (50) and closeable in
response to cutting of said conductors (40) so as to
block the passage of said second connector (52,
54) therethrough, thereby allowing said product
(30) to fall upon cutling of said conductors, and to
thereby be trapped in said gap (72, 74).

13. The machine of claim 12 wherein said selective-
ly closeable gap means comprises opposed gripping
arms (72, 74) movable toward each other to form a
track extension (82) mateable with said delivery
track (28) to thereby form a continuous path for
said product (30).

14. The machine of claim 13 further comprising
means (96, 98) for pushing said second connector
(52, 54) from said track extension (82) to said deliv-
ery track (28) so as to engage said second connec-
tor (52, 54) with said drive belt (92, 94).

Patentanspriiche

1. Verfahren zum Herstellen eines zweiendigen
elektrischen Kabelbaumes (32), der eine Mehrzahl
von isolierten, an erste und zweite zweiteilige elek-
trische Verbinder (52, 54) angeschlossenen elekiri-
schen Leitern (40) aufweist, gekennzeichnet durch
die Schritte, daB

ein erster Bereich der Leiter (40) an den ersten

Verbinder (52, 54) in einer AnschluBstation (50)

angeschlossen wird,

der angeschlossene erste Verbinder (52, 54) an

der AnschiuBstation (50) vorbei vorbewegt wird,

um einen zweiten Bereich der Leiter (40) der An-
schluBstation (50) darzubieten,

der zweite Bereich der Leiter (40) an den zweiten

Verbinder (52, 54) in der AnschluBstation (50)

angeschlossen wird,

die Leiter (40) in einem vorbestimmten Abstand

jenseits des zweiten Verbinders (52, 54) bei der

nach dem zweiten AnschlieBschritt zur Bildung ei-
nes Kabelbaum-Zwischenprodukis (30) mit einer

Tesifahne (34) abgeschnitten werden, die aus ei-

nem Bereich der isolierten, Gber den zweiten Ver-

binder (52, 54) hinaus vorstehenden elekiri-
schen Leiter (40) besteht,

das Zwischenprodukt entlang einer Férderbahn

(28) vorbewegt wird, die sich an einer Leiterab-

streifstation (22), einer -teststation (24) und ei-

ner -abtrennstation (26) vorbeierstreckt,

zumindest ein Bereich der isolierten Leiter (40)

der Tesifahne (34) abgestreift wird,
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der Kabelbaum (32) durch Enflanggleiten der ab-

gestreiften Leiter an einer Testsonde (120, 122),

um deren elekirisches Testen durchzufiihren, ge-

testet wird,

ein Ausgangssignal in der Testsonde (120, 122)

erzeugt wird, das gewilnschte und ungewiinschte

Zusténde des Testergebnisses anzeigt, und die

Abtrennstation (26) als eine Folge des Ausgangs-

signals zur Bildung eines fertigen Kabelbaums

(32) betatigt wird.

2. Verfahren nach Anspruch 1, bei dem der Test-
schritt aus dem Schritt besteht, daB aufeinanderfol-
gende Paare aneinandergrenzender Kabelbaumlei-
ter (40) durch Messung des elektrischen Wider-
stands zwischen diesen getestet werden, wodurch
das Vorhandensein eines unerwiinschten Kurz-
schluBzustands und das gewtlinschte Fehlen eines
KurzschluBzustands festgestelit wird.

3. Verfahren nach Anspruch 1, bei dem der
Schritt der Vorbewegung des Kabelbaum-Zwischen-
produkts (30) darin besteht, daB eine AuBenflache
des zweiten elekirischen Verbinders mit einem in
der Forderbahn (28) angeordneten Endlosbandan-
trieb (92, 94) erfaBt wird, derart, daB die Testfahne
(34) Uber die Forderbahn (28) vorsteht und fiir die
Testsonde (20, 22) zuganglich gemacht wird.

4. Verfahren nach Anspruch 1, mit dem weiteren
Schritt, daB eine Betétigung der Abtrennstation (26)
als Folge eines einen unerwlinschten Testzustand
anzeigenden Ausgangssignals in der Teststation
(24) verhindert wird.

5. Verfahren nach Anspruch 3, bei dem die ange-
schiossenen ersten und zweiten Verbinder (52, 54)
an der AnschluBstation (50) vorbei abwérts zumin-
dest teilweise unter Schwerkraft vorbewegt werden
und das Zwischenprodukt in einer Richiung entlang
der Férderbahn (28) vorbewegt wird, die im allgemei-
nen quer zur Linge des Kabelbaum-Zwischenpro-
dukts (30) verlauft, so daB erhebliche Bereiche des
Zwischenprodukts (30) unterhalb der Férderbahn
(28) gehalten werden, derart, daB sie die Schritte
des Abstreifens, des Testens und des Abtrennens
nicht stdrend beeinflussen.

6. Verfahren nach Anspruch 5, mit den weiteren
Schritten, daB der Kabelbaum (30) abwérts durch ei-
nen wahlweise schlieBbaren Spalt (72, 74) geleitet
und der Spalt (72, 74) unmittelbar vor dem Schneid-
schritt geschlossen wird, um so den Durchgang des
zweiten Verbinders (52, 54) durch diesen hindurch
zu blockieren, wodurch das Zwischenprodukt (30)
bei Beendigung des Schneidschrittes fallen kann
und dadurch das Produkt im Spalt gefangen wird.

7. Verfahren nach Anspruch 6, bei dem der
Schritt des SpaltschlieBens den Schritt umfaBt, daB
einander gegeniiberliegende Greifarme (72, 74)
aufeinander zu zur Bildung einer mit der Férder-
bahn (28) in Ubereinstimmung bringbaren Bahnver-
léngerung (82) gezogen werden und dadurch eine
fortlaufende Strecke fiir das Kabelbaum-Zwischen-
erzeugnis (32) bereitstellen.

8. Verfahren nach Anspruch 7, mit dem weiteren
Schritt, daB der zweite Verbinder (52, 54) von der
Bahnverldngerung (82) zur Forderbahn (28) ge-
schoben wird, derart, daB der zweite Verbinder (52,
54) mit dem Bandantrieb (92, 94) in Eingriff kommt.



11 EP 0212 801 B1 12

9. Maschine (10) zur Herstellung eines zweiendi-
gen elektrischen Kabelbaums, die eine Mehrzahl
isolierter elekirischer Leiter (40) an erste und zwei-
te elektrische Verbinder (52, 54) anschlieBt, ge-
kennzeichnet durch

eine AnschlieBstation (50),
eine Einrichtung zum AnschlieBen eines ersten
Bereichs der Leiter (40) an den ersten elektri-
schen Verbinder (52, 54) in der AnschlieBstation
(50),
eine Einrichtung zum Vorbewegen des ange-
schlossenen ersten Verbinders an der An-
schlieBstation (50) vorbei, um einen zweiten Be-
reich der Leiter (40) der AnschlieBstation (50)
darzubieten,
eine Einrichtung zum AnschlieBen des zweiten
Bereichs der Leiter (40) an den zweiten Verbin-
der (52, 54) in der AnschlieBstation (50},
eine Einrichtung zum Durchschneiden der Leiter
(40) in einem vorbestimmten Abstand jenseits des
zweiten Verbinders (52, 54) zur Bildung eines Ka-
belbaum-Zwischenprodukts (30) mit einer Test-
fahne (34), die aus einem Bereich der isolierten,
iber den zweiten Verbinder (52, 54) hinaus vor-
stehenden elekirischen Leiter (40) besteht,

eine Leiterabstreifstation (22) zum zumindest teil-

weisen Abstreifen der isolierten Leiter (40) der

Testfahne (34),

eine Teststation (24), die eine Testsonde (120,

122) zum Testen des Kabelbaumprodukis (30)

durch Entlanggleiten dessen abgestreifter elek-

trischer Leiter (40) beim Vorbeigang des Pro-
dukts an dieser aufweist und ein Ausgangssignal
in der Testsonde (120, 122) als Anzeige ge-
winschter und unerwiinschier Zustidnde der

Testergebnisse erzeugt,

eine wahiweise betétigbare Abtrennstation (26)

zum Abtrennen der Leiter (40) nahe dem zweiten

Verbinder (52, 54) zur Bildung eines zweiendigen

elektrischen Kabelbaums (32) als eine Folge des

Ausgangssignals von der Teststation (24),

eine Forderbahn (28), die sich zur Abstreif-, zur

Test- und zur Abtrennstation (22, 24, 26) er-

streckt,

und eine Einrichtung (92, 94) zum Vorbewegen

des Erzeugnisses (30) von der AnschlieBstation

(50) entlang der Forderbahn (28) zur Abstreif-,

zur Test- und zur Abirennstation (22, 24, 26).

10. Maschine nach Anspruch 9, bei der die Test-
sonde (120, 122) einen elekirischen Kontakt mit Paa-
ren benachbarter Kabelbaumleiter (40) herstelit und
den elekirischen Widerstand zwischen diesen miBt
sowie ein erstes, den unerwlinschten Testzustand
eines elekirischen Kurzschlusses zwischen be-
nachbarten Leitern (40) anzeigendes Ausgangssi-
gnal und ein zweites, einen gewiinschten Testzu-
stand des Fehlens eines derartigen Kurzschiusses
anzeigendes Ausgangssignal erzeugt, wobei die
Maschine des weiteren eine Einrichtung (127) auf-
weist, die auf ein unerwiinschtes Ausgangssignal in
der Teststation (24) zur Verhinderung einer Betéti-
gung der Abtrennstation (26) anspricht.

11. Maschine nach Anspruch 9 oder 10, bei der
die Forderbahn (28) einen zentralen Schlitz (90) zur
Aufnahme und Fithrung eines Bereichs des Pro-
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dukts (30) aufweist und zumindest ein angetriebe-
nes Endlosband (92, 94) dem Schlitz (90) benach-
bart fur einen Antriebseingriff mit einer AuBenfla-
che des Produkts (30) zwischen der Abstreif-, der
Test- und der Abtrennstation (22, 24, 26) angeord-
net ist.

12. Maschine nach Anspruch 11, bei der die ange-
schlossenen Verbinder abwérts an der Anschlie-
station (50) vorbei zumindest teilweise unter
Schwerkraft vorbewegt werden und das Produkt
entlang der Forderbahn (28) in einer Richtung vor-
bewegt wird, die im allgemeinen quer zur Produktlan-
ge verlauft, derart, daB erhebliche Bereiche des
Produkts unterhalb der Férderbahn gehalten sind,
so daB sie nicht mit den Schritten des Abstreifens,
des Testens und des Abtrennens in Stdreingriff ge-
raten, wobei die Maschine (10) des weiteren eine
wahlweise schlieBbare Spalteinrichtung (72, 74) um-
faBt, die unter der AnschlieBstation (50) angeord-
net und als Folge des Durchschneidens der Verbin-
der (40) schlieBbar ist, um den Durchgang des zwei-
ten Verbinders .(52, 54) durch diese zu blockieren
und dadurch dem Produkt (30) die Mdglichkeit zu
geben, beim Durchirennen der Leiter zu fallen und
dadurch in dem Spalt (72, 74) gefangen zu werden.

13. Maschine nach Anspruch 12, bei der die wahl-
weise schlieBbare Spalteinrichtung einander gegen-
berliegende Greifarme (72, 74) umfaBt, die zur Bil-
dung einer mit der Férderbahn (28) in Ubereinstim-
mung bringbaren Bahnverléngerung (82) aufeinan-
der zu bewegbar sind, um dadurch eine fortlaufen-
de Strecke fir das Produkt (30) zu bilden.

14. Maschine nach Anspruch 13, ferner mit einer
Einrichtung (96, 98) zum Schieben des zweiten Ver-
binders (52, 54) von der Bahnverléngerung (82)
zur Foérderbahn (28), um den zweiten Verbinder (52,
54) mit dem Bandanirieb (92, 94} in Eingriff zu brin-
gen.

Revendications

1. Méthode de fabrication d'un faisceau (39) de
conducteurs électriques a double extrémité équipée
comprenant une pluralité de conducteurs électri-
ques (40) isolés raccordés a un premier et a un se-
cond connecteurs électriques (52, 54) caractérisée
en ce qu'il comporte les étapes consistant a raccor-
der une premiere partie des conducteurs (40) a un
premier connecteur (52, 54) a un poste de raccor-
dement (50), avancer le premier connecteur raccor-
dé (52, 54) au-dela du poste de raccordement (50)
pour présenter une seconde partie des conduc-
teurs (40) au poste de raccordement (50), a raccor-
der la seconde partie des conducteurs (40) au se-
cond connecteur (52, 54) au poste de raccordement
(50) & couper les conducteurs (40) & une distance
prédéterminée au-deld du second connecteur (52,
54) a ou aprés la seconde étape de raccordement,
pour former un faisceau intermédiaire (30) possé-
dant une prise de test (34) constituée d’une partie
des conducteurs électriques isolés (40) s'étendant
au-dela du second connecteur (52, 54), a avancer
le faisceau intermédiaire le long d'une glissiére d'ali-
mentation (28) qui s'étend au-dela d’'un dénudeur de
conducteurs (22) et des postes de test (24) et de
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calibrage (26), a dénuder au moins une partie des
conducteurs isolés (40) de la prise de test (34), &
tester le faisceau de conducteurs (32) en mettant
en contact les conducteurs électriques dénudés
contre une sonde de test (120, 122) de fagon a réali-
ser leur test électrique, & preduire un signal de sor-
tie sur la sonde de test (120, 122) représentant les
résultats du test en fonction de conditions désirées
ou non désirées, a metire en ceuvre le poste de cali-
brage (26) en réponse au signal de sortie de fagon &
constituer en faisceau (32) terminé.

2. Méthode suivant la revendication 1, caractéri-
sée en ce que l'étape de test comprend P'étape de
test des paires successives des conducteurs adja-
cents du faisceau (40) en mesurant la résistance
électrique enire-eux, cette mesure permettant de
détecteur la présence, non souhaitée, de courts-
circuits et I'absence, souhaitée, de courts-circuits.

3. Méthode suivant la revendication 1, caractéri-
sée en ce que I'étape consistant & avancer le fais-
ceau intermédiaire (30} comprend la mise en contact
de la surface externe du second connecteur électri-
que avec une courroie d'entrainement sans fin (92,
94) disposée dans la glissiére (28) de fagon que la
prise de test (34) sorte de la glissiére (28) de fagon
a la rendre accessible & la sonde de test (120, 122),

4. Méthode suivant la revendication 1, caractéri-
sée en ce qu'elle comprend I'étape consistant 4 em-
pécher l'actionnement du poste de calibrage (26)
lorsque la station de test (24) émet un signal de sor-
tie de condition de test défavorable.

5. Méthode suivant la revendication 3, caractéri-
sée en ce que les premier et second connecteurs
raccordés (50, 54) sont avancés vers le bas au-de-
la du poste de raccordement {50), au moins partielle-
ment sous la force de la gravité, et ledit faisceau
est avancé le long de la glissiére d'alimentation (28},
sensiblement en travers de I'axe longitudinal du fais-
ceau intermédiaire (30) de fagon que des parties
substantielles du faisceau (30) soient maintenues
au-dessus de la glissiére d'alimentation (28) de fa-
gon & ne pas interférer avec les étapes de dénuda-
ge, de test et de calibrage.

6. Méthode suivant la revendication 5, caractéri-
sée en ce qu'elle comprend les étapes consistant &
faire passer le faisceau (30) vers le bas au travers
d'un intervalle (72, 74) sélectivement obturable, &
obturer cet intervalle (72, 74) immédiatement avant
I'étape de coupage, de fagon a blcquer le passage
du second connecteur (52, 54) a travers lequel le
faisceau (30) peut passer, de facon & maintenir ce-
lui-ci dans ledit intervalle.

7. Méthode suivant la revendication 6, caractéri-
sée en ce que P'étape d'obturation dudit intervaile
comprend I'étape consistant & rapprocher des bras
de serrage opposés (72, 74) l'un vers l'autre pour
former une prolongation ajustable avec la glissiére
d’alimentation (28) pour fournir un chemin continu au
faisceau intermédiaire.

8. Méthode suivant la revendication 7, caractéri-
sée en ce qu'elle comprend I'étape consistant &
pousser le second connecteur (52, 54) de la glissié-
re d'extension (82) dans le rail d'alimentation (28) de
facon a mettre en contact le second connecteur
avec la courroie d'entrainement (92, 94).
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9. Machine de fabrication d'un faisceau de con-
ducteurs électriques & double extrémité équipée, qui
connecte une série de conducteurs électriques iso-
I[és (40) & un premier et un second connecteurs
électriques (52, 54) caractérisée en ce qu'elle com-
porte une station de raccordement (50), des moyens
pour raccorder une premiére partie des conduc-
teurs (40) & un premier connecteur électrique (52,
54) au poste de raccordement (50) des moyens pour
avancer le premier connecteur raccordé (52, 54)
au-dela du poste de raccordement (50) pour présen-
ter une seconde partie des conducteurs (40) au
poste de raccordement (50), des moyens pour rac-
corder la seconde partie des conducteurs (40) au
second connecteur (52, 54) au poste de raccorde-
ment (50) des moyens pour couper les conducteurs
(40) a une distance prédéterminée au-dela du se-
cond connecteur (52, 54) pour former un faiceau in-
termédiaire (30) possédant une prise de test (34),
constituée d'une partie des conducteurs électri-
ques isolés (40) s'étandant au-dela du second con-
necteur (52, 54), un poste de dénudage de conduc-
teurs (22) pour dénuder, au moins partiellement, les
conducteurs isolés (40) de la prise de test (34), un
poste de test (24) comportant une sonde de test
(120, 122) pour tester le faisceau (30) en mettant en
contact les conducteurs électriques (40) dénudés
lorsque le faisceau est avancé et produisant un si-
gnal de sortie sur iadite sonde de test (120, 122) re-
présentant les résultats du test en fonction des
conditions désirées et non désirées, une station de
calibrage actionnable de fagon sélective, destinée
a calibrer les conducteurs adjacents (40) du se-
cond connecteur (52, 54) pour former un faisceau
de conducteurs électriques a double extrémité équi-
pée en réponse au signal de sortie du poste de test
(24), une glissiére d'alimentation (28) s'étendant
vers les postes de dénudage, de test et de calibra-
ge, des moyens (92, 94) pour faire avancer le fais-
ceau (30) a partir de la station de raccordement (50)
le long de la gdlissiere d’alimentation (28) vers les
postes de dénudage, de test et de calibrage.

10. Machine suivant la revendication 9, caracté-
risée en ce que une sonde de test (120, 122) établit
un contact électrique avec des paires adjacentes
des conducteurs (40) du faisceau et mesure la ré-
sistance électrique entre ces conducteurs, et pro-
duit un signal électrique indicatif d'une condition de
test souhaitée entre les conducteurs adjacents
(40), et un second signal de sortie indicatif de I'ab-
sence d’une condition de test souhaitée, la machine
comprenant de plus des moyens (127) reliés au si-
gnal de sortie non souhaité au poste de test (24),
permettant d'empécher la mise en ceuvre réalisée du
poste de calibrage (26).

11. Machine suivant la revendication 9 ou 10, ca-
ractérisée en ce que la glissiére d’alimentation (28)
comprend une fente centrale (90) destinée & rece-
voir & guider une portion du faisceau (30), et au
moins une courroie d'entrainement sans fin (92, 94)
disposée de fagon adjacente & la fente (90) pour en-
trainer par contact une surface externe du fais-
ceau (30) entre les postes de dénudage, de test et
de calibrage (22, 24, 26).

12. Machine suivant la revendication 11, caracté-
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risée en ce que les connecteurs de raccordement
sont avancés vers le bas, au-delad du poste de rac-
cordement (50), au moins partiellement sous la force
de la gravité, et le faisceau de cable est avancé le
long de la glissiére d'alimentation (28), dans une di- 5
rection sensiblement transversale a I'axe longitudi-
nal du faisceau, de fagon a ce que des parties subs-
tantielles de celui-ci soient maintenues au-dessus
de la glissiére d'alimentation (28) de fagon a ne pas
interférer avec les étapes de dénudage de test et 10
de calibrage, la machine (10) comprenant de plus un
intervalle (72, 74), obturable, positionné sous le
poste de raccordement {5Q) et obturable en réponse
a la coupe des conducteurs (40) de fagon a bloquer
le passage du second connecteur {52, 54) a tra- 15
vers lequel le faisceau peut passer, de fagon &
maintenir celui-¢i dans ledit intervalle (72, 74).

13. Machine suivant la revendication 12, caracté-
risée en ce que lintervalle obturable de fagon sé-
lective comprend des bras de serrage (72, 74) dé- 20
plagables l'un vers l'autre pour former une prolon-
gation ajustable avec la glissiére d'alimentation (28)
pour fournir un chemin continu au faisceau (30).

14. Machine suivant la revendication 13, caracté-
risée en ce qu'elle comprend des moyens (96, 98) 25
pour pousser ie second connecteur (52, 54) du rail
d’extension (82) dans la glissiére d'alimentation (28)
de facon & metire en contact le second connecteur
avec la courroie d’entrainement (92, 94).
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