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minal having a front disconnect portion with a down- wardly bowed spring
memberand an uncrimped rear This invention relates to electrical connectors
of  wire crimp portion, the disconnect portion being dis- the type in which
multiple electrical conductors or  posed in the aperture and at least a
portion of the wire wires are respectively connected to multiple terminals
5   crimp portion being outside the housing to the rear of enclosed within
a housing, and in particular to    the rear surface, the nose portion of
each latch being methods and apparatus for making such electrical   in
biased contact with the bowed spring member of the connections.
disconnect position of the associated terminal to a Manufacturers of
electrical connectors for use in  degree sufficient to retain said terminal
against inad- electronic circuitry such as computers typically pro-  10
vertent withdrawal, but not sufficient to permanently vide their customers
(e.g., computer manufacturers)  latch said terminal in the housing. with
separate connector components such as termi-      When the electrical
conductors (wires) are to be nals and terminal housings. United States
patent   connected to the terminals, each terminal is partially
specifications US 3,430,185 and US 3,582,863 both  ejected from the housing
so that the appropriate con- disclose such arrangements wherein the
terminal  15  ductor can be placed in the terminal. The terminal is housing
and terminals are supplied separately. The  then crimped around the
conductor and pushed all the customer electrically and mechanically
connects     way back into the housing where it is latched in place. each
terminal to an electrical conductor (e.g., a wire)  Preferably the housing
is such that a push-out and inserts the terminal in the terminal housing.
This  mandrel mal be inserted into each aperture from the can be a costly
and troublesome process for the cus-  20  front surface of the housing to
engage the front face tomers because of the difficulties associated with
of the terminal partially inserted in the aperture to handling the
relatively small terminals and especially  push the terminal part-way out
of the housing. inserting the terminals in the terminal housing.
Viewed from another aspect the present invention United States patent
specification US 4,411,484  provides a method of making electrical
connections to discloses an arrangement wherein the terminal may   25  an
electrical connector comprising the steps of: pro- be partially inserted
into the housing prior to the con-  viding a partially pre-assembled
connector including nection of the conductor to the terminal. However, the
a housing having a plurality of longitudinal, laterally terminals and
housings are still supplied separately  adjacent, substantially parallel
apertures, each aper- and it is the customer who must insert the terminals
ture extending all the way through the housing bet- into the housing.
30  ween front and rear housing surfaces, and a United States patent
specification US 4,214,361  longitudinal metal terminal partially inserted
in each discloses an arrangement wherein the terminal is par-  aperture
substantially parallel to the longitudinal axis tially retained within the
terminal housing and the con-  of the associated aperture, each terminal
having a ductor is crimped to the terminal prior to full insertion  front
disconnect portion and an uncrimped rear wire in the housing. However, with
this arrangement the   35  crimp portion, the disconnect portion being
disposed terminal is permanently held in the housing and can-  in the
aperture and at least a portion of the wire crimp not be removed, even when
only partially inserted in  portion being outside the housing to the rear
of the the housing. Such an arrangement may not always be  rear surface ;
at least partially withdrawing each ter- convenIent.
minal from the associated aperture to completely exp- In view of the
foregoing, it is an object of this  40  ose the uncrimped wire crimp
portion ; placing a wire invention to provide improved methods and
apparatus  in the exposed uncrimped wire crimp portion of each for
assembling electrical connector terminals in termi-  terminal ; crimping
the exposed wire crimp portion of nal housings and making electrical
connections bet-  each terminal around the associated wire to secure ween
conductors and said terminals.                 the wire to the terminal ;
and fully re-inserting the ter- Viewed from one aspect the present
invention   45   minal in the associa ed aperture. provides a partially
pre-assembled electrical connec-  Viewed from another aspect the present
invention torcomprising a housing having a plurality of longitu-  provides
apparatus for assembling and making elec- dinal, laterally  adjacent,
substantially  parallel  trical connections to a partially pre-assembled
con- apertures, each aperture extending all the way      nector including a
housing having a plurality of through the housing between front and rear
surfaces  50  longitudinal, laterally adjacent, substantially  parallel of
the housing ; a plurality of flexible latches disposed  apertures, each
aperture extending all the way on one side of said housing in corresponding
one-to-  through the housing between front and rear housing one
relationship with said apertures, each latch hav-  surfaces, and a
longitudinal metal terminal partially ing a nose portion which extends into
its associated  inserted in each aperture substantially parallel to the
aperture ; a longitudinal metal terminal partially inser-  55  longitudinal
axis of the associated aperture, each ter- ted in each aperture at the rear
surface of said hous-  minal having a front disconnect portion and an
uncrim- ing in a direction substantially parallel to the   ped rear wire
crimp portion, the disconnect portion longitudinal axis of the associated
aperture, each ter-  being disposed in the aperture and at least a portion
2  



3                   EP 0 200 517 B1                 4 of the wire crimp
portion being outside the housing to  6c and 7c-7c In Figures 6b and 7b,
respectively. the rear of the rear surface, comprising: means for at
Asaociated "a", "b" and "c" views are sometimes least partially withdrawing
each terminal from the     referred to collectively by the Figure number
associated aperture to completely expose the uncrim-   alone (e.g., "Figure
4" refers to Figures 4a and 4b ped wire crimp portion; means for crimping
the exp-   5  collectively). Figures 4-12 are somewhat simpli- osed wire
crimp portion of each terminal around an    fled as compared to Figure 3.
For example, the associated wire placed in the wire crimp portion ; and
track on which the connector rests is not repeated means for fully
re-inserting the terminal in the       in Figures 4-12 and the details on
the top surface associated aperture.                                  of
the connector are also not repeated in Figures This invention has
particular application to elec-  10  4-12. trical connectors of the type
shown in US-A-3781760.   Figure 13 is a cross sectional view taken along As
shown in that patent a female terminal is disposed  the line 13-13 in
Figure 6a, in a connector block so that a flexible latch is behind  Figure
14 Is a cross sectional view taken along a disconnect portion of the
terminal. The uninsulated  the line 14-14 in Figure 7a, end of a conductor
is engaged by a wire crimp portion   15  Figure 15 is a cross sectional
view taken along of the terminal. The end of the insulation on the con-
the line 15-15 in Figure 10a. ductor is similarly engaged by an insulation
crimp por-  Referring firstly to Figures 1 and 2 there is shown tion of the
terminal. The disconnect portion has a  a partially pre-assembled
electrical connector. The transverse cross section which is generally the
shape  connector comprises a housing having a plurality of of a hollow
rectangle. A spring, which bows down-  20  longitudinal, laterally adjacent
substantially parallel wardly, is provided in the upper part of the hollow
rec-  apertures, each aperture extending all the way tangle. The disconnect
portion is adapted to receive  through the housing between front and rear
surfaces a male connector which is a square metal pin. When  of the
housing. Within each aperture there is partially a pin is in the disconnect
portion the spring is deflec-  inserted a longitudinal metal terminal
substantially ted upwardly by the pin. This assures good electrical  25
parallel to the longitudinal axis of the associated aper- contact and good
mechanical engagement between     ture. Each terminal comprises a
disconnect portion the male and female connector elements. Any num-
disposed in the aperture and a wire crimp portion a r-                 bar
of such terminals can be arranged side by sidein  portion at least part of
which is outside of the housing the connector block.
to the rear of the rear surface. Terminals 110 a-j(simi- a
Heretofore, connector blocks and terminals have   30  lar to the terminals
in the above-mentioned US-A- been sold separately by the manufacturers of
such  3781760, but with wire crime portion 112 and apparatus. The purchaser
has bad to apply the termi-  insulation crimp portion 114 uncrimped) are
partially a                  nals to the ends of the wires terminating at
the con-  preinserted in terminal housing 150 (similar to the ire
nector, and has then had to insert the terminals in the  connector block in
US-A-3781760) to produce a par- ed                  connector block
35  tially pre-assembled connector 100 having the con- An embodiment of the
invention will now be des-  figuration shown in Figures 1 and 2. Each
terminal cribed bywayof example with reference to the accom-  110 is
preferably inserted far enough into terminal panying drawings in which:
housing 150 so that the associated latch 152 (similar xp-
Figure 1 is a perspective view of an illustrative  to the latches in
US-A-3781760) lightly and releasably embodiment of a partially
pre-assembled electi-  40  engages the terminal. In the depicted
embodiment, ach                     cal connector,
terminals 110 a-j are inserted until uncrimped insu- n of
Figure 2 is a cross-sectional view taken along the  lation crimp portions
114 contact the rear of terminal line 2-2 in Figure 1,
housing 150 and thereby prevent further insertion of ter-
Figure 3a is a schematic partial plan view of an  each terminal. In this
position, the free end or nose embodiment of apparatus for completing
assem-  45  portion 154 of each latch 152 bears on the top of the bly of
the connector of Figures 1 and 2, Figure 3a  disconnect portion 116 of
associated terminal 110 shows the apparatus at a first stage in its operat-
(similar to the disconnect portion in US-A-3781760). con-
ing cycle.                                       In particular, each nose
portion 154 preferably enters of                    Figure 3b is a
schematic partial elevational view  the gap 118 above the center of spring
120 in rallel                   of the apparatus of Figure 3a, Figure 3a
shows   50  associated terminal 110 to a slight degree, which is only the
portion of the apparatus above the line A-  not sufficient to permanently
latch the terminal In using                    A in Figure 3b. Figures 3a
and 3b are sometimes  housing 150, but which does increase the terminal's
referred to collectively as Figure 3.           resistance to inadvertent
withdrawal from the hous- to the                   Figures 4-12 (each
including an "a" view similar  ing. :h ter-                  to Figure 3a
and a "b" view similar to Figure 3b)  55  Further, to complete the assembly
of the above- show successive stages in the operating cycle of  described
partially pre-assembled connectors 100 the apparatus of Figure 3. Figures
6c and 7c are  each terminal 110 Is partially withdrawn from the rear
partial elevational views taken along the lines 6c-  of housing 150, as
shown, for example, in figure 4, to 



3    5    EP0200517B1                                6 expose at least wire
crimp portion 112 (in addition to  wire grippers move horizontally with
actuator carrier insulation crimp portion 114). The end of the wire 180
260 in response to operation of actuator 250. to be connected to the
terminal is placed in the termi-  The next step in the operation of the
apparatus is nal so that an uninsulated end portion of the wire is
placement of wire 180a in terminal 110a as shown In adjacent wire crimp
portion 112, and so that the end   5   Figures 6 and 13. It should be noted
that a portion of portion of the insulation is adjacent insulation crimp
wire I 80a is between wire grippers 230a and 230b. portion 114 as shown in
Figures 6and 13. Wire crimp  After wire 180a is in place as described
above, portion 112 is then crimped on the uninsulated end  crimper 280 is
lowered by operation of actuator 282, portion of the wire, and insulation
crimp portion 114 is  which can be another conventional device similar to
crimped on the end of the insulation as shown, for  10  actuator 222 (see
Figures 7 and 14). Crimper 280 example, in Figures 7 and 14. the terminal
is then fully  cooperates with anvil 240 to crimp wire crimp portion
inserted into terminal housing 150 so that the    112 on the uninsulated
end portion of wire 180a and associated latch 152 drops into the notch 122
behind  to crimp insulation crimp portion 114 on the end of the disconnect
portion 116, as shown, for example, in Fig-  insulation of wire 180a. ure
15, to permanently secure the terminal in housing  15  After terminal 110a
has thus been mechanically 150 in the manner taught by US-A-3791760.
and electrically connected to wire 180a, the following An embodiment of
apparatus 200 for carrying out  operations take place: (1) actuator 282 is
operated the foregoing method is shown in Figures 3-15. With  again to
raise crimper 280; (a) actuator 272 is oper- apparatus 200 in the initial
condition as shown in Fig-  ated to move wire grippers 230a and 230b toward
one ure 3, partially assembled connector 100 is placed on   20  another so
that wire 180a is gripped between grippers stationary track 210 with the
first of terminals 110 (i.e.,  230; and (3) actuator 264 is operated to
raise latch terminal 110a) coaxial with push-out mandrel 220.  266 into
recess 224 in mandrel 220 (see Figure 8). Connector 100 is held on track
210 by one or more    Following  the  above-described  operations,
resilient hold-down fingers 212.                  actuator 250 is operated
again to move actuator car- Actuator 222, which may be a conventional dou-
25  rier 260 horizontally toward housing 150 (see Figure ble-acting
hydraulic or pneumatic linearactuator or an  9). Wire grippers 230, with
wire 180a gripped between equivalent device, is then operated as shown in
Fig-  them, move with actuator carrier 260 toward housing ure 4 to drive
push-out mandrel 220 part way into  150. Accordingly, wire grippers 230,
acting through housing 150. The leading portion 220a of push-out  wire
180a, push terminal 110a fully into housing 150. mandrel 220 enters the
disconnect portion 116 of ter-  30  Mandrel 220 travels with wire grippers
230 by virtue minal 110a (see Figure 13). Thereafter the shoulder  of the
presence of latch 266 in recess 224. Actuator 220b behind leading portion
220a contacts the front  222 idles during this motion of mandrel 220.
Accord- face of terminal 110 a and pushes the terminal part  ingly, mandrel
220 is retracted relative to housing 150 way out of housing 150 (refer
again to Figure 4). The  at the same time as and at the same rate that wire
rear surface of terminal I 10a contacts wire grippers  35  grippers 230 are
pushing terminal 110a into housing 230a and 230b. Wire grippers 230
therefore act as a  150. stop forterminal 110a and ensure that leading
portion  After terminal 110a has been fully pushed into 220a is fully
inserted in disconnect portion 116. When  housing 150 as described above,
actuator 222 Is terminal I 10a is thus partially ejected from housing
operated again to fully withdraw mandrel 220 from 150, wire crimp portion
112 and insulation portion 114  40  housing 150 (see Figures 10 and 15). In
addition, are both exposed and positioned over stationary anvil  actuator
262 is operated to lower wire grippers 230 240. Terminal 110a is held in
this position by the snug  below the horizontal plane in which wire 1 80a
lies. fit of leading portion 220a in disconnect portion 116.  The
processing of terminal 110a and wire 180a is The next step in the operation
of the apparatus is  now complete and the apparatus is ready to begin
movement of wire grippers 230 away from terminal  45  processing of the
next terminal 110b. Accordingly, I 10a along an axis parallel to tie
longitudinal axis of  actuator 290, which may be similar to actuator 222,
is the terminal (see Figure 5). This is accomplished by  operated to push
housing 150 along track 210 until operation of actuator 250, which may be a
conven- -  terminal 110b is coaxial with mandrel 220 (see Figure tional
device similar to actuator 222. Actuator 250  11). Actuator 264 is also
operated again to lower latch reciprocates actuator carrier  260, on which
are moun-  50  266 so that the latch no longer extends into recess ted
actuators 262 and 264. Actuator 262, which may  224. be another
conventional device similar to actuator   When the foregoing operations
have been perfor- 222, can vertically reciprocate actuator carrier 270 as
med, actuator 262 is operated again to raise wire grip- described in detail
below. Actuator 272, which may be  pers 230 so that they intersect the
horizontal plane in another conventional device similar to actuator 222, is
55   which wire 180a lies (see Figure 12). It will be noted mounted on
carrier 270. Actuator 272 can reciprocate  that the condition of the
apparatus in Figure 12 is the 



wire grippers 230a and 230b toward or away from one  same as the condition
of the apparatus in Figure 3 another as described in detail below.
Accordingly,  except that terminal 11 0a has been completed in Fig- 4    7,
EP0200517B1                     8 [err] 12 and housing 150 has been shifted
one terminal  ceding claims, wherein said portion outside the hous- spacing
along track 210. Accordingly, the above-des-  ing (100) includes an
insulation crimp portion (114). cribed operating cycle of the apparatus
begins again  5. A connector as claimed in any one of the pre- and is
repeated until all of tenninals 110 have been  ceding claims, wherein after
a wire (180) is crimped wired and fully inserted in housing 150.
Thereafter,   5   to the wire crimped portion (112), further insertion of
the fully assembled connector can be removed from  said terminals (110)
will cause the nose portion (154) the apparatus and is ready for use.
of each latch (152) to drop into a notch (122) at the Although the
embodiment described refers to    rear of the disconnected portion (116) to
latch the ter- connectors having female terminals 110, it will be  minals
(110) in the housing (150). understood that the method and apparatus is
equally  io  6. A method of making electrical connections to applicable to
connectors having male terminals. In  an electrical connector comprising
the steps of: pro- that event, the leading portion of push-out mandrel
viding a partially pre-assembled connector including 220 would be modified
to include a socket for receiv-  a housing (150) having a plurality of
longitudinal, later- ing a male terminal pin. In other respects the method
ally adjacent, substantially parallel apertures, each and apparatus would
be as described above.    15  aperture extending all the way through the
housing (150) between front and rear housing surfaces, and a longitudinal
metal terminal (110) partially inserted in Claims
each aperture substantially parallel to the longitudinal axis of the
associated aperture, each terminal (110) 1. A partially pre-assembled
electrical connector  20  having a front disconnect portion (116) and an
uncrim- comprising: a housing (150) having a plurality of ion-  ped rear
wire crimp portion (112), the disconnect por- gitudinal, laterally
adjacent, substantially parallel  tion (116) being disposed in the aperture
and at least apertures, each aperture extending all the way     a portion
of the wire crimp portion (112) being outside through the housing (150)
between front and rear sur-  the housing (150) to the rear of the rear
surface; at faces of the housing (150); a plurality of flexible  25  least
partially withdrawing each terminal (110) from latches (152) disposed on
one side of said housing  the associated aperture to completely expose the
(150) In corresponding one-to-one relationship with  uncrimped wire crimp
portion (112); placing a wire said apertures, each latch (152) having a
nose portion  (180) in the exposed uncrimped wire crimp portion (154) which
extends Into its associated aperture; a  (112) of each terminal (110);
crimping the exposed longitudinal metal terminal (110) partially inserted
in  30  wire crimp portion (112) of each terminal (110) around each
aperture at the rear surface of said housing  the associated wire (180) to
secure the wire to the ter- (100) in a direction substantially parallel to
the longitu-  minal ; and fully re-inserting the terminal (110) in the
dinal axis of the associated aperture, each terminal  associated aperture.
(110) having a front disconnect portion (116) with a  7. A method according
to claim 6 wherein each downwardly bowed spring member (120) and an   35
terminal (110) is at least partially withdrawn from the uncrimped rear wire
crimp portion (112), the discon-  housing (150) in the rearward direction.
nect portion (116) being disposed in the aperture and  8. A method
according to claim 6 or 7 wherein a atleasta portion of the wire crimp
portion (112) being  portion of each terminal (110) remains in the outside
the housing (150) to the rear of the rear sur-  associated aperture at all
times during performance of face, the nose portion (154) of each latch
(152) being   40  the method. in biased contact with the bowed spring
member (120)  9. A method according to claim 6, 7 or 8 further of the
disconnect position (116) of the associated ter-  comprising the step of
latching each fully re-inserted minal (110) to a degree sufficient to
retain said termi-  terminal (110) in the housing (150). nal against
inadvertent withdrawal, but not sufficient  10. A method according to any
of claims 6 to 9 to permanently latch said terminal (110) in the hous-  45
wherein each terminal (110) has a female disconnect ing (150).
portion (116) and wherein the step of least partially 2. A connector
according to claim 1, wherein the  withdrawing each terminal (110)
comprises the steps front disconnect portion (116) has a transverse cross-
of: inserting a pin (220) in the disconnect portion section which is
generally in the shape of a hollow rec-  (116) of each terminal (110) to
stabilize the terminal tangle the upper side of said rectangle comprising
50  during the subsequent wire placement and terminal said bowed spring
(120) which bends downwardly,    crimping steps ; and pushing on the front
edge of the said nose portion (154) of each latch (152) contacting
disconnect portion (116) of each terminal (110) to at said bowed spring
(120).                          least partially push the terminal (110)
from the 3. A connector according to claim 1 or claim 2,  associated
aperture in the rearward direction. 



wherein the portion of the uncrimped wire portion  55  11. A method
according to claim 10 wherein the (112) which is outside the housing (150)
is two large  pin (220) is inserted in the disconnect portion (116) of to
fit in the associated aperture while uncrimped.  each terminal (110) via
the front portion of the 4. A connector according to any one of the pre-
associated aperture. 5    7                  EP 0 200 517 B1
8 are 12 and housing 150 has been shifted one terminal  ceding claims,
wherein said portion outside the hous- spacing along track 210.
Accordingly, the above-des-  ing (100) includes an insulation crimp portion
(114). cribed operating cycle of the apparatus begins again  5. A connector
as claimed in any one of the pre- and Is repeated until all of terminals
110 have been  ceding claims, wherein after a wire (180) is crimped wired
and fully inserted in housing 150. Thereafter,   5   to the wire crimped
portion (112), further insertion of the fully assembled connector can be
removed from  said terminals (110) will cause the nose portion (154) the
apparatus and is ready for use.                of each latch (152) to drop
into a notch (122) at the Although the embodiment described refers to
rear of the disconnected portion (116) to latch the ter- connectors having
female terminals 110, it will be  minals (110) in the housing (150).
understood that the method and apparatus Is equally  10  6. A method of
making electrical connections to applicable to connectors having male
terminals. In  an electrical connector comprising the steps of: pro- that
event, the leading portion of push-out mandrel  viding a partially
pre-assembled connector including 220 would be modified to include a socket
for receiv-  a housing (1 50) having a pluralityof longitudinal, later- Ing
a male terminal pin. In other respects the method  ally adjacent,
substantially parallel apertures, each and apparatus would be as described
above.    15  aperture extending all the way through the housing (150)
between front and rear housing surfaces, and a longitudinal metal terminal
(110) partially inserted In Claims
each aperture substantially parallel to the longitudinal axis of the
associated aperture, each terminal (110) 1. A partially pre-assembled
electrical connector  20  having a frontdisconnect portion (116) and an
uncrim- comprising : a housing (150) having a plurality of Ion-  ped rear
wire crimp portion (112), the disconnect por- gitudinal, laterally
adjacent, substantially parallel  tion (116) being disposed in the aperture
and at least apertures, each aperture extending all the way     a portion
of the wire crimp portion(112) being outside through the housing (150)
between front and rear sur-  the housing (150) to the rear of the rear
surface; at faces of the housing (150); a plurality of flexible  25  least
partially withdrawing each terminal (110) from latches (152) disposed on
one side of said housing  the associated aperture to completely expose the
(150) In corresponding one-to-one relationship with  uncrimped wire crimp
portion (112); placing a wire said apertures, each latch (152) having a
nose portion  (180) in the exposed uncrimped wire crimp portion (154) which
extends into Its associated aperture; a  (112) of each terminal (110);
crimping the exposed longitudinal metal terminal (110) partially inserted
in  30   wire crimp portion (1 12) of each terminal (110) around each
aperture at the rear surface of said  housing  the associated wire (180) to
secure the wire to the ter- (1 00) In a direction substantially parallel to
the longitu-  minal ; and fully re-inserting the terminal (1 10) in the
dinal axis of the associated aperture, each terminal  associated aperture.
(110) having a front disconnect portion (116) with a   7. A method
according to claim 6 wherein each downwardly bowed spring member (120) and
an   35  terminal (110) is at least partially withdrawn from the uncrimped
rear wire crimp portion (112)  the discon-  housing (150) in the rearward
direction. nect portion (116) being disposed in the aperture and  8. A
method according to claim 6 or 7 wherein a at least a portion of the wire
crimp portion (112) being  portion of each terminal (110) remains in the
outside the housing (150) to the rear of the rear sur-  associated aperture
atall times during performance of face, the nose portion (154) of each
latch (152) being   40  the method. in biased contact with the bowed spring
member (120)   9. A method according to claim 6, 7 or 8 further of the
disconnect position (116) of the associated ter-  comprising the step of
latching each fully re-inserted minal (110) to a degree sufficient to
retain said termi-  terminal (110) in the housing (150). nal against
inadvertent withdrawal, but not sufficient  10. A method according to any
of claims 6 to 9 to permanently latch said terminal (110) in the hous-  45
wherein each terminal (110) has a female disconnect ing (150).
portion (116) and wherein the step of least partially 2. A connector
according to claim 1, wherein the  withdrawing each terminal (110)
comprises the steps front disconnect portion (116) has a transverse cross-
of: inserting a pin (220) in the disconnect portion section which is
generally in the shape ofa hollow rec-  (116) of each terminal (110) to
stabilize the terminal tangle the upper side of said rectangle comprising
50  during the subsequent wire placement and terminal said bowed spring
(120) which bends downwardly,    crimping steps ; and pushing on the front
edge of the said nose portion (154) of each latch (152) contacting
disconnect portion (116) of each terminal (110) to at 



saId bowed spring (120).                           least partially push the
terminal (110) from the 3. A connector according to claim 1 or claim 2,
associated aperture in the rearward direction. wherein the portion of the
uncrimped wire portion  55  11. A method according to claim 10 wherein the
(112) which is outside the housing (1 50) Is two large  pin (220) is
inserted in the disconnect portion (116) of to fit in the associated
aperture while uncrimped.  each terminal (110) via the front portion of the
4. A connector according to any one of the pre-  associated aperture. 5
9,                EP 0 200 517 B1                 10 12. A method according
to any of claims 6 to 11  minal (110) about the longitudinal axis of the
pin. wherein the fully re-inserting step comprises the steps  18. Apparatus
according to claim 15, 16 or 17 of: gripping each wire (180) to the rear of
the    wherein said crimping means comprises: anvil associated crimped wire
crimp portion (112); and   means (240) disposed adjacent one side of the
exp- pushing the gripped wire (180) toward the housing   5   osed wire
crimp portion (112) ; and crimp means (280) (150).
for crushing the exposed wire crimp portion against 13. A method according
to claim 12 when depen-  the anvil means. dant on claim 11 further
comprising the step of with-  19. Apparatus according to any of claims 15
to 18 drawing the pin (220) from each fully re-inserted  wherein the
re-inserting means comprises: means terminal (110).
10  (230) for gripping the wire (180) to the rear of the 14. A method
according to any of claims 6 to 13  associated wire crimp portion and
pushing the wire wherein the terminals (110) are processed one at a  toward
the housing (150). time in succession in accordance with the foregoing
20. Apparatus according to any of claims 15 to 19 steps, and wherein the
method further comprises the  wherein the terminals (110) are processed one
at a step of moving the connectorafter each terminal (110)  15  time in
succession and wherein the apparatus further is processed to position the
connector for processing  comprises : means (290,210) for moving the
housing of the next terminal (110).                        (150) after each
terminal (110) has been processed to 15. Apparatus for assembling and
making electri-  position the housing (120) for processing of the next cal
connections to a partially pre-assembled connec-  terminal (110). tor
including a housing (150) having a plurality of  20 longitudinal, laterally
adjacent, substantially parallel apertures, each aperture extending all the
way     Anspruche through the housing (150) between front and rear housing
surfaces, and a longitudinal metal terminal   1. Teilweise vormantierter,
elektrischer Verbin- (110) partially inserted in each aperture
substantially  25  der, welcher aufweist: sin GehAuse (150), das eine
parallel to the longitudinal axis of the associated aper-  Mehrzahl von In
Langsrichtung verlaufenden, in Quer- ture, each terminal (110) having a
front disconnect  richtung benachbarten, im wesentlichen parallelen portion
(116) and an uncrimped rear wire crimp por-  6ffnungen aufweist, wobei jede
6ffnung sich inege- tion (112), the disconnect portion (116) being dis-
samtdurchdasGehause(150)zwischeneinervorde- posed in the aperture and at
least a portion of the wire  30  ren und einer hinteren Flache des Gehauses
(150) crimp portion (112) being outside the housing (150) to  erstreckt;
eine Mehrzahl von flexiblen Rastungen the rear of the rear surface,
comprising : means for at  (152), die auf sinerSeite des Gehauses (150)
einzeln least partially withdrawing each terminal (110) from  den 6ffnungen
zugeordnet angeordnet sind, wobei the associated aperture to completely
expose the   Jede Verrastung (152) einen Nasenabschnitt (154) uncrimped
wire crimp portion (112) ; means for crimp-  35  hat, weicher sich in die
zugeordneote Offnung ing the exposed wire crimp portion (112) of each ter-
erstreckt; einen in Langsrichtung verdaufenden minal (110) around an
associated wire (180) placed in  MetallanschluS (110), der teilweise die
jewellige 6ff- the wire crimp portion (112); and means for fully re-  nung
an der hinteren Fliche des Gehluses (100) in inserting the terminal (110)
in the associated aper-  einer Richtung im wesentlichen parallel zur Langs-
ture.                                         40  achse der zugeordneten
6ffnungen eingesetzt Ist, 16. Apparatus according to claim 15 wherein
wobeijederAnschlug(110)einenvorderenTrennab- each terminal (110) has a
female disconnect portion  schnitt (116) mit einem nach unten gekrfmmten
(116) and wherein the withdrawing means comprises:  Federteil (120) und
einen unumgebogenen hinteren a pin (220) having an initial end portion
which Is  Drahtumbiegeabschnitt (112) hat, wobei der Tren- removably
receivable in the disconnect portion (116)  45  nabschnitt (116) in der
6ffnung angeordnet Ist und of each terminal (110) and a remaining portion
which  wenigstens ein Tail des Drahtumbiegeabschnittes is larger in cross
section than the disconnect portion  (112) auSerhalb des Gehauses (150) von
derhinteren (116) but smaller in cross section than the front por-  FlAche
nach hinten weisend vorgesehen ist, und tion of the associated aperture ;
and means for recip-.'  wobei der Nasenabschnitt (154) jeder Verrastung
rocating the pin (220) into the aperture so that the   5o  (152)
vorbelastet in Kontakt mit dem gekrOmmten 



initial end portion enters the disconnect portion (116)  Federtell (120)
des Trennabschnitts (116) des zuge- and so that the remaining portion
pushes the terminal  ordneten Anschlusses (110) in einem so ausreichen-
(110) from the apertures in the rearward direction.  den Maes ist, daB der
Anschlug entgegen einem 17. Apparatus according to claim 16 wherein the
unbeabsichtigten Abziehen festgelegt ist, aber diese initial end portion of
the pin (220) fits sufficiently sec-   w   Vorbelastungnicht so ausreichend
bemessen Ist, daB urely in the disconnect portion (116) of the terminal
der AnschluB (110) in dem Gehause (150) standig (110) to releasably retain
the terminal (110) on the pin  verrastet ist. (220) and to substantially
prevent rotation of the ter-  2. Verbinder nach Anspruch 1, bei dem der
vor- 6   11111111111111    dere Trannabschnitt (I16) einen QuerschniKt hat,
der  hause (ISO) In Richtung nach hinben abgezogen wird. imn allgerneinen
der Form sines hohlen Vierecks ent-  8. Verfahren nach Anspruch 6 oder 7,
be! dem ein spricht, wobei die obore. Seibe des Vherecks die
TeliedesAnschlusses (I1 0)in derzugeordneten Off- gekrrimn-de Fader (120)
aufi~veist, wehhe nach unten  nungastandig wahrend der Durchf0hrung des
Verfah- gekrrmmt at, und wobel der Nasenabschnitt (154)   5   rens bleibt.
jeder Verrastung (152) die gekrflmmte Feder (120)     9. Verfahren nach
Anspruch 6, 7 oder 8, be! dam berfhrt.
femer der Schritt vorgesehen ist, gemrB dam jeder 3. Verbinder nach
Anspruch I odor Anspruch 2,  voilstandig in das Gehause (150)
wiedereingesetzte bei dem derAbschnitt des unumgebogenen Drahtab-
AnschluB (110) verrastet wird. schnitts (112), deraugerhalb des Gehausos
(150) ist,  10  10. VerFahren nach einem derAnsprfche 6 bis 9, zu groll
bemessen ist, urn in die zugeordnet Onung  be! dem jeder anschluB (110)
oinen Aufnahmetren- im unumgebogenen zustand zu passen.
nabschnitt (116). hat, und bei dim der Schritt zum 4. Verbinder nach ainem
der vorangehenden     wenigstens tellweisen Abziehen Jodes Anschlusses
AnsprOche, bei dem der Abschnitt aulerhalb des    (110) die folgenden
Schritte aufweist: EinfGhren Gehauses (110) eonen
Isolierungsumbiegeabschnitt  15  sines Stiflt (220) in den Trennabachnitt
(116) jades (114) umfalt.                                     Anschlusses
(110), um den Anschulu wahrend des 5. Verbinder nach elnem der
vorangehenden     anschliessenden Drahteinbringens und des anschile-
Ansprflche, bel dam nach dom Umbiegen eines       Benden Schritts zum
Umbiegen dos Anschlusses zu Drahtes (180) an dam Drahtummbiegeabschnitt (1
12)  stabilisieren ; und Dricken auf die vordere Kante des das weibtre
Elnschieben der AnschliOsse (110)  20  Trennabschnitt (116) jades
Anschlusses (110), um bewirkt, daB der Nasenabschnitt (154) jeder Verra-
wenigstens tblwebse den AnschluB (110) von der stung (152) in eine
Ausnehmung (122) an der Rlick-  zugeordneten 6ffnung in Richtung nach
hinten zu seate des Trennabachnitts (116) fBllt, um  die    drOcken.
Anschlisse (110) in dam Gehause (150) zu veorra-     11. Verfahren nach
Anspruch 10, bel dam der sten.                                        25
Stift (220) in den Trennabschnitt (116) Jades 6. Verfahren zum Herstellen
von elektrischen   Anschlusses (110) Ober den vorderen Tel der zuge-
Verbindungen mit elnem elektrischen Verbinder, wel-  ordneten 6ffnung
eingefChrt wird. ches die Schritt aufweist: Vorsehen eines toilweise   12.
Verfahren nach elnem der Ansprflche 6 bis vormontiortan Verbinders mit
einem Gehause (150),  11, bei dam der Schritt zum vollstandigen Wiederein-
das ese Mehrzahl von In Langsrichtung verlaufen-  3o  setzen die tolgenden
Schritte aufweist: Ergreifen den, in Querrichtung benachbarten, im
wosentlichen  jades Drahtes (180) an dam hinteren Teil des zuge- parallelen
6ffnungen aufweist, wobel jede 6ffnung  ordneten, umgebogenen
Drahtumbiegeabschnitts insgesamt durch das Gehause (150) zwischen eaner
(112); und Drfcken des ergriffenen Drahtes (180) in vorderen und einer
hinteren Gehauseflache geht, und  Richtung auf des Gehause (150). mit
sinern in Langsrichtung veriaufenden Metallan-  35  13. Verfahren nach
Anspruch 12 in Abhangigkeit schlul (110), der tilweise in die jeweilige
6ffnung im  von Anspruch 11, be! dam feimer der Schritt vorgese-
wesentiichen parallel zu der Liangsachse der zuge-  hen 1st, gerniB dom der
Sti (220) von dem jeweils ordneten 6ffnung eingesetzt ist, wobei. jeder
vollstandig wiedereingesetzten  Anschlul (110) Anschulu (110) einen
vorderen Trennabschnitt (116)  abgesogen wird. und einen unurngebogenen,
hinteren Drahtumblege-  40  14. Verfahren nach einem der Anspr~che 6 bis
abschnitt (112) hat, der Trennabschnitt (116) in der  13, bel dom die
AnschliOsse (110) einzeln aufein- Offtung angeordndt ist und wenigstens eh
Teil des  anderfolgend nach Malgabe dervorstehend genann-
Drahtumbiegeabschnitts  (112)  auierhalb  des     ten Schrittb bearbeitet
warden, wobei das Verfahren Gehauses (150) an der ROckseuie der hintaren
Flache  fernerden Schritt aufweist, gemra derm derVerbinder vorgesehen ist;
wenigsatns tbilweises Abziehen des   4s  bewegt wird, nachdem jeder
AnschluB (110) bearbei- jeweiligen Anschlusses (110) von der zugeordnetan
tet ist, urn den Verbinder zurn Bearbeiten des nach- Ofihung, um den
unumgebogenen Drahtumbioge-       stan Anschlusses (110) zu positionberen.
abschnitt (112) vollstindig freizulegen; Einbringen  15. Vonichtung zurn
Montieren und Herstellen oines Drahtes (180) in den freigealgten, unumgebo-
von alektrischen Verbindungen mit einrm tbilweise 



genen Drahtumbiegeabschnitt (112) jades Anschlus-  6o  vormontierten
Verbinder mit einem GehAuso (150), sos   (110);   Umbiogen   des
ftregelegten       das aine Mehrzahl von in Lingsrichtung veulaufen-
Drahtumbiegeabschnittes  (112) des jeweiligen     den, in Querrichtung
benachbarten, im wesentlichen Anschlusses (110) um den zugeordnoten Draht(1
80),  parallelen tffnungen hat, wobei jade 6ttnung insge- um den Draht
feast mit dam AnschluB zu verbinden;  samt durch das Gehause (150) zwischen
der vorde- und volistAndiges Wiedereinsetzen des Anschlusses  s5  ran und
der hinteren Gehausefllche geht, und einen (110) in die zugaordnete
6tfnung.                 in LIngarichtung verlautenden Metaulanschlu4 (110)
7. Verfahren nach Anspruch 6, bel dim jeder    hat, der tealweise In die
jeweilige 6ftnung im wssent- Anschiu4 (110) wenigatens tbilwaieb von dam
Ge-  lichen parallel zu der Langsachse der zugeordneten 7 I IIIII! 1l111
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14 6ffnung eingesetzt ist, wobel jeder Anschlug (11 0)  se (120) fMr die
Bearbeitung des nachsten Anschlus- oinen vorderen Trennabschnitt (116) und
sinen     ses (110) zu positionieren. unumgebogenen, hinteren
Drahtumbiegeabschnitt (112) hat, der Trennabschnitt (116) in der dffnung
an- geordnet ist und wenigstens sin Teil des Drahtumbie-   5
Revendications geabschnittes (112) auBerhalb des GehAuses (150) an der
Ruckseite der hinteren Fliche vorgesehen lst,  1. Un connecteur 6lectrique
partiellement pr6as- und wobei die Vorrichtung aufweist: eine einrichtung
semble et comprenant: un botiler (150) muni d'une zum wenigstens teliweisen
Abzieben jedes Anschlus-  pluralite d'ouvertures longitudinales,
lateralement sea (110) von der zugeordneten 6ffnung, um den   10
adjacentes et sensiblement paralleles, chaque ouver- unumgebogenen
Drahtumbiegeabschnitt (112) voll-  ture s'6tendant en continue A travers lo
boitler (150) standig frekzulegen ; ein ehnrichtung zum Umbbegen  entre les
surfaces frontale et arriere du bottler (150) des *eigelegten
Drahtumbiegeabschnittes (112)     et une pluralit do vorrou flexible$ (152)
dispos6s jedes Anschlusses (110) um einen zugeordneten     d'un ot6 dudit
botter (150) en relation de correspon- Draht (180), der in den
Drabtumbiegeabschnitt (112)  15  dance individuelle avec lesdites
ouvertures, chaque eingelegt ist; und eine Einrichtung zum vollstindigen
verrou (152) comportant une partie de bac (154) qui Wiedereinsetzen des
Anschlusses (110) in die zugeo-  s'etend dans son ouverture associes, une
borne rdnete Offnung.                                   metallique
longitudinale (110) partiellement inserhe 16. Vorrichtung nach Anspruch 15,
bet der jeder  dans chaque ouverture a la surface arribre dudit bot-
AnschluB (110) oinen Aufnahmetrennabschnitt (116)  20  tier (100) dane une
direction sensiblement parallele A hat, und bei der die Abzugseinrichtung
aufweist:  I'axe longitudinal de l'ouverture associeo, chaque eonen Stift
(220), der einen Anfangsendabschnitt hat,  borne (110) presentant une
partie frontale de decon- der losbar in dem  Trannabschnitt (116) jedes
nexion (116) munie d'un organs eeastique arque vers Anschlusses (110)
aufnehmbar ist und einen Restteil  le bas (120) et une partie aniere de
sertissage de fil hat, der im Querschnitt gr8Per als der Trennabschnitt  25
non sertie (112), la partie de dbconnexion (116) btant (116), aber im
Querschnlttkleinerale das vordere Teil  dispos6e dans l'ouverture ot au
moins une portion de der zugeordneten 6ffnung bemessan ist; und eine   la
partie de sertissage de 1`1 (112) etant A l'ext6rieur Einrichtung zum hin-
und hergehenden Bewegen des  du boltler (150) A l'arriere de la surface
arriere, la par- Stifts (220) in der Offnung derart, dao derAnfangsen-  tie
de bec (154) de chaque verrou (152) etant en dabschnift in den
Trennabschnitt (116) eintritt und  30  contact elastique avec l'organe
elastique arque (120) dal derrestfiche Teil den AnschluB (110) aus den 6ff-
de la partie de deconnexion (116) de la borne asso- nungen In Richtung nach
hinten drdckt.            ciee (110) A un niveau suffisant pour retenir
ladite 17. Vorrichtung nach Anspruch 16, bei der der  borne A l'encontre
d'un retrait intempestif, mais qui Anfangsendabschnitt des Stifts (220)
ausreichend  n'est pas suffisant pour verrouiller de facon perma- fest
slizend in den Trennabschnitt (116) des  35  nente ledit borne (110) dans
le bolter (150). Anschlusses (110) paBt, um don AnschluB (110) an     2. Un
connecteur selon la revendication 1, dans dem Stift (220) 1sbarfestwuhalten
und umimwesent-  lequel la partie de deconnexion frontale (116) pre- lichen
eln Verdrehen des Anschlusses (110) um die  sente une section transversale
qul est generalement Langsachee des Stiftes zu verhindem.              en
formr de rectangle creux, la face sup6rieure dudit 18. Vorrichtung nach
Anspruch 15, 16 oder 17,  4o  rectangle comprenant ledit ressort arqu6
(120) qui se bei der die Umbiegeoinrichtung aufweist: elne     cambre vers
le bas, ladite partie de bec (154) de cha- Amboeinrichtung (240), die in
der Nihe elner Seite  quo venou (152) venant en contact avec ledit ressort
des freigelogten Drahtumblegeabschnittes (112) an-  arque (120). geordnet
ist; und eine Umbiegeeinrichtung (280),     3. Un connecteur solon la
revendication I ou la welche den freigelegton Drahtumbiegeabschnftt  4s
revendication 2, dans lequel la portion de la partie de gegen die
AmboBeinrichtung quetscht.             fil non sertle (112) qui estA
leoxtdrieur du bolfter (150) 



19. Vorrichtung nach olnern derAnsprOche 15 bis  eat trop grande pour
s'ajuster dans I'ouverture asso- 18, be! der die
Wiedereinsetzungseinrichtung auf-  cie lorsqu'elle n'est passerloe. weist:
eine Einrlchtung (230) zurn Ergreifen des     4. Un connecteur selon l'une
quelconque des Drahtes (180) am hinteren Teil des zugeordneten  5o
revendications prbcbdentes, dans lequel ladite partie
Drahtumblegeabschnitts und zum  Drflcken des     Alextdrieurdu bottier (1
00) comports une partie (114) Drahtes in Richtung des Gehauses (150).
de sertissage de l'isolant 20. Vorichtung nach einem derAnspriche 15 bis
5. Un connecteur selon l'une quelconque des 19, beo derdie Anschlusse (110)
einzein aufeinander-  revendications precedentes, dans lequel, apres qu'un
folgend bearbelott werden, und bel der die Vorrich-  55  fil (180) ait et
serti A la parts de sertissage de fil tungfemeraufwelst:eineEinrichtung
(290,210)zum   (112), I'insertion supplementaire desdites bomes Bewegen des
Gehluses (150), nachdern jeder       (110) oblige la partbe de bec (154) de
chaque verrou AnschluB (110) bearbeltetworden ist, um das Gehau-  (152) A
tomberdans une encoche (122) A l'arriere de 8 .    .  I  1111111 Illnl
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16 la partie de d6connexion (116) pour venrouller les  tion complbt
cornprend leos tapes consistent A sal- bornes (110) dans le boltler (150).
sir chaque fil (180) A l'anribre de la partie assocdee de 6. Un procede
pour realiserdes connexions 6lec-  sertissage de fil sertie (112); et A
pousser lo fii saisi triques sur un connecteur electrique comprenant les
(180) en direction du bottler (150). 6tapes consistant A: prevoir un
connecteur partelle-   5  13. Un procede solon la revendication 12 depen-
ment pr6assemble comprenant un botler (150) muni   danto de la
revendication 11, comprenant en outre d'une pluralite d'ouvertures
longitudinales, laterale-  I'etape consistent a retirer la tige (220) de
chaque ment adjacentes et sensiblement paralleles, chaque  borne (110)
complterment r6inseree. ouverture s'Atendant A travers Is boltter (150)
entre  14. Un procide solon I'une quelconque des les surfaces du boltier
avant at arriere, et une borne   io  revendications 8 A 13, dans lequel les
bornes (110) metallique longitudinale (110) partiellement inseree  sont
traities une A lafois en succession solon lesa6ta- dans chaque ouverture
sensiblement parallele A l'axe  pes precedentes, etdans lequel le procede
comprend longitudinal de t'ouverture associee, chaque borne  an outre
l'etape consistant A deplacer le connecteur (110) presentant une partie
frontale de deconnexion  apres qua chaque borne (110) at ite traltie pour
met- (116) et une partie arriore de sertissage de fit non ser-  15  tre en
position le connecteur afin de traiter la borne tie (112), Ia partie de
deconnexion (116) etant dispo-  suivante (110). see dans rouverture et au
moins une portion de la      15. Apparell pour assembler et nialiser des
partie de sertissago de Id (112) etant A l'exteineur du  connexions
electriques sur un connecteur partiolle- bottier (150) a l'arriere de la
surface arribre ; A retirer  ment priassembie, compronant un botler (1 50)
muni au moins partiellement chaque borne (110) de   20  d'une pluralite
d'ouvertures longitudinaies, laterale- louverture associee pour ddcouwrir
complletment la  ment adjacentes et sensiblement paralleles, chaque partie
de sertissage de fil non sertie (112); a placer  ouverture s'etendant A
travers le botler (150) de la un fil (180) dans la partis decouverte de
sertissage de  surface avant jusqu'A la surface arriere du botiler, et fi
non sortie (112) de chaque borne (110); A sertir la  une borne metallique
longitudinale (110) partielle- partie dicouverte de sertissage de flu (112)
de chaque   25  ment inseree dans chaque ouverture sensiblement borne (110)
autour du flu assocdi (180) pour fixer le fil  parallile A I'axe
longitudinal do l'ouverture associee, a la borne; et A reinserer
complbtbment la borne   chaque borne (110) comportent une partie frontale
de (110) dans l'ouverture. associee.                  deconnexion (116) et
une partie anriere de sertissage 7. Un procidi salon la revendication 6,
dans    de fil non sertie (112), la partie de deconnexion (116) lequel
chaque borne (110) est au moins partiellement  30  etant disposie dens
l'ouverture et au moins une por- retire du boltier (150) dens la direction
arriere.  tion de la partie de sertissage de fil (112) etant A S. Un
procide solon la revendlcation 6 ou 7, dans  l'exterieur du bottler (150),
A l'arriere de sa surface lequel une partba de chaque borne (110) rests
dens  arriere, comprenant: des moyens pour au moins par- I'ouverture
assoclie en permanence au cours de la  tiellement retirer chaque borne
(110) de l'ouverlure mise on oeuvre du procede.                    3S
associee de facon A decouvrir complbtement la partie 9. Un procidi salon la
revendication 6, 7 ou 8,  desertissagedeofl non sortie (1 12) ;desmoyens
pour comprenant en outre l'etape consistent A verrouiller  sertir la partie
de sertissage de fil decouverte (112) de dens le boafer (150) chaque borne
(110) compltte-  chaquebome(110)autourd'unfilassocie(180)place ment
rinseree.                                     dons la partie de sertissage
de fil (112); et des 10. Un proc6d6 salon l'une quelconque des  40   moyeng
pour rinsirer compltetment la borne (110) revendications 6 A 9, dans loquel
chaque borne (110)  dans l'ouverture associee. comporte une partie de
d6connexion femolle (116) et    16. Appareil solon la revendication 15,
dens 



dens lequel l'etape consistent A retirer au moins par-  lequel chaque borne
(110) comporte une partie de tiellement chaque borne (110) comports les
etapes  d6connexion femele (116) et dens ltquel les moyens consistent A :
ins6rer une tige (220) dans la partie de   45  de retrait comprennent: une
tige (220) munle d'une deconnexion (116) de chaque borne (110) pour sta-
parle d'extrbmiti initiale qui eat susceptible d'etre biliserla borne au
cours des itapes suivantes de mise  reque de fapon arnovible dans la partie
de decon- en place du fil et de sertissage de la borne ; et A pous-  nexion
(1 16) de chaque borne (11 0) et une partie res- ser sur le bord frontal de
la partte de deconnexion  tante qui prisente une section transversale plus
large (116) de chaque borne (110) deofscon A au moins par-  50  quo la
parte de deconnexbon (116) mais plus reduite tiellement repousser la borne
(110) de l'ouverture  quo la partie frontale de louverture assoclie ; et
des associde dens Is direction arriere.                moyens pour faire
avancer la tige (220) dans l'ouver- 11. Un procedi salon Is revendication
(10), dens  ture, de fagon quo la parte d'extremite initiale penetre lequel
la tige (220) est Insrine dens la partie de  dons la partie de deconnexton
(116) et quo la partbe deconnexion (116) dechaque borne (110) via la partt
cs  restante repousse ainsi la borne (110) hors de louver- fontale de
l'ouverture assoclie.                   ture dens la direction arribre. 12.
Un procidi6 saeon l'une quelconque des         17. Appareil solon la
revendication 16, dons revendications 6 A 11, dons lequel 1'6tape de
reinser-  lequel la partie d'extrnmiti initiale de la tige (220) 9    17
EP 0 200 517 B1                 18 s'ajuste de faQon suffisamment rigide
dans la parfie de deconnexion (116) de la bome (110) pour retenir de fahon
amovible la borne (110) sur la tige (220) et pour empicher sensiblement la
rotation de la borne (110) autour de l'axe longitudinal de la tige.  5 18.
Appareil selon la revendication 15, 16 ou 17, dans lequel lesdits moyens de
settissage compren- nent: des moyens d'enclume (240) disposes adja- cents a
une face de la partie de sertissage de fil decouverte (112); et des moyens
de settissage (280)  io pour ecraser Ia partle de sertissage de fill
decouverte sur les moyen's d'enclume. 19. Appareil selon rune quelconque
des revendi- cations 15 A 18, dans lequel les moyens de reinsertion
compronnent: des moyens (230) pour salsir le fiA  15 (180) a l'arriere de
la partie de sertissage de f sasso- ciee et pour repousser le fit en
direction du bolier (150). 20. Appareil solon rune quelconque des revendP-
cations 15 a 19, dans loquel les bomes (11 0)sonttrai-  2o tees une A la
fabs en succession et dans lequel l'appareil comprend on outre: des moyens
(290,21 0) pour deplacer le bodtier (150) aprts quo chaque borne    - (110)
iit ete traitee de maniere A positionner le bottier (120) pour le
traitement de la borne suivante (10 i).   25 30 35 K.
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