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housings

(57) A process (method) and system (apparatus) for
mounting terminals t with electric wires a in cavities s of
connector housings C. Press-connecting terminals t are
initially loaded in cavities 14a arranged in an upper sur-
face of a connector jig 14 and electric wires a are press-
connected on the terminals t in the jigs 14. Then, the
terminals t with electric wires a are transferred from the
connector jig 14 to cavities 72 arranged in a lower sur-
face of a inserting jig 71 by pins 83 arranged to contact
and push the terminals t from below in the transfer
direction. Then, the terminals t are loaded from the
inserting jig 71 to cavities s of connector housings C
from the back by blades 73 arranged to contact and
push the terminals from one end in the inserting direct-
ing.
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Description

[0001] The present invention concerns improve-
ments in or relating to mounting terminals with electric
wires into connector housings. The invention has partic-
ular, but not exclusive application, for connecting termi-
nals with electric wires and then inserting the terminals
with electric wires into connector housings from the
back.
[0002] Press-connecting and press-clamping are
mainly adopted for connecting electric wires with con-
nector terminals in a wire harness and the like.
[0003] A press-connecting connection (hereinafter,
merely referred to as press-connecting) is shown in Fig-
ure 27. The press-connecting terminals t are loaded in
the cavities s of a connector housing C. Press-connect-
ing blade guides 1 are matched with the connector
housing C (Figure 27(a)), and electric wires a are sup-
plied (Figure 27(b)), and pressed and connected in the
terminals t by press-connecting blades 2 (Figure 27(c)).
Namely, the press-connecting presses and loads the
electric wires a into a connector housing C from above.
[0004] A press-clamping connection (hereinafter,
merely referred to as press-clamping) successively
press-clamps the connecting pieces of the terminals on
the bare conductors after removing the covering of the
electric wires. Accordingly, in general, the press-clamp-
ing press-clamps the terminals to every electric wire,
chucks pick up the terminals one by one with a hand 3
and insert them into the cavities s of the connector
housing C from the back (terminal-inserting inlet) as
shown in Figure 29 (refer to Japanese Patent Publica-
tion (unexamined) Hei No.9-115642 and the like).
[0005] In the above-mentioned press-connecting,
for example, in the case of the connector housing C
having the cavities s of two stages in a wire harness, the
connector housing C is conventionally divided into an
upper housing C1 and a lower housing C2 in order to
press the electric-wires in from the upper face of each
housing C1 , C2 as shown in Figure 28. After the termi-
nals t and the electric wires a are respectively loaded on
the upper housing C1 and the lower housing C2 (from
Figure 28(a) to Figure 28(b)), cover b is closed and both
C1 and C2 are integrally connected together (Figure
28(c)) (refer to Japanese Patent Publication (unexam-
ined) Hei No.10-335037 and the like).
[0006] The conventional press-connecting requiring
two housings C1 and C2 has further many working steps
and it causes an increase in cost. Further, the walls e
between the cavities may be bent outwards and the
housings swollen by pressing power during press-con-
necting. As a result, it can happen that the cover b is not
successfully closed and the upper housing C2 and the
lower housing C1 are not successfully united. Further,
from the viewpoint of reducing the bending problems of
the cavity walls e, this type of connector C for press-
connecting has terminals t in all of the cavities. How-
ever, it was found that mounting terminals t in the cavi-

ties s to which electric wires a are not press-connected
did not avoid the problems. Further, dismantling of both
housings C1 and C2 is required for newly press-con-
necting electric wires a in empty cavities s. As a result
the press-connecting is virtually impossible.

[0007] In the press clamping on the other hand, the
terminals t with the electric wires a are mounted in the
cavities s one by one from the back. As a result, only
one connector housing C (not divided) is required in
place of the two stage type connector C as described
above. However it is necessary to connect the electric
wires a on the terminals t one by one, and it has a prob-
lem in workability. In addition, the connection of the ter-
minals t one by one is apt to cause a chucking miss.
Further, since the electric wires a are inserted while
being held, the electric wires a are apt to buckle as
shown by the chain line of Figure 29, and such buckling
causes a mounting miss.
[0008] Further, in the case of the connector housing
C having the cavities s of two stages or more, there is a
connector housing which mounts the terminals t in the
cavities s of the upper and lower stages so that their
backs face each other. In this case, after the electric
wires a are chucked with the hand 3 as shown in
Fig.30(a), the terminals t are inserted in the rotational jig
D as shown in Fig.30(b), rolled in the direction of the
arrow mark under a condition in which the chucking is
released, and chucked again to be inserted in the cavi-
ties s as shown in Fig.30(c). The rolling action has occa-
sionally the result of causing a twisting power on the
electric wires a, and there is a risk that the terminals t
cannot be straightforwardly re-chucked and a smooth
insertion cannot be obtained.
[0009] The present invention aims to provide a solu-
tion to the problems and disadvantages of the known
press-connecting and press-clamping connections
above-described.
[0010] According to a first aspect of the present
invention there is provided a process for mounting
press-connecting terminals with electric wires into a
connector housing characterised by loading the termi-
nals into a terminal-connecting jig, connecting the elec-
tric wires with the terminals, removing terminals with
electric wires from the terminal-connecting jig, and
inserting the terminals with electric wires from the back
into cavities of the connector housing.
[0011] By this invention, a process of connecting
the electric wires on the terminals can be achieved
which enables the terminals to be inserted and loaded
with electric wires in the cavities of the connector hous-
ing from the back. As a result, a cost saving can be
obtained.
[0012] In order to do so, if press-connecting termi-
nals are firstly loaded in the jigs, the electric wires can
be loaded from the upper surface of the jig for press-
connecting in like manner to the conventional process.
In this way, the press connecting terminals with electric
wires can be obtained by press-connecting without any
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trouble.

[0013] Then, if the press-connecting terminals with
electric wires are removed from the press-connecting
jigs and loaded in the connector housing, the press-con-
necting terminals can be inserted in the cavities of the
connector housing from the back in like manner to the
press-clamping terminals of Figure 29, and workability
is splendid.
[0014] If press-clamping is carried out in place of
press-connecting, for example, if press-clamping termi-
nals are loaded in the jigs and the electric wires, after
peeling, are press-clamped on the terminals, the press-
clamping terminals can be inserted in the connector
housing according to a similar action, and workability is
again splendid.
[0015] Preferably, the steps of loading the terminals
into the terminal connecting jig, connecting the electric
wires with the terminals, removing the terminals with the
wires from the terminal-connecting jig, and inserting the
terminals with electric wires from the back into cavities
of the connector housing are sequentially carried out
automatically.
[0016] In the case where the housing has two
stages, an upper stage and a lower stage, the housing
is preferably rolled (inverted) for inserting the terminals
with electric wires from the back into cavities of the
upper and lower stages.
[0017] Advantageously, the terminals with electric
wires are transferred to a terminal-inserting jig from the
terminal-connecting jig, and the terminals with electric
wires are inserted into the cavities of the connector
housing from the terminal-inserting jig.
[0018] The terminals with electric wires may con-
veniently be loaded into cavities in the connecting jig
and are preferably prevented from falling out by protru-
sions on spring plates below the cavities.
[0019] Preferably, the terminals with electric wires
are transferred from the connecting jig to the inserting
jig by pins of a pushing-out jig pushed up through holes
below the terminals in the connecting jig.
[0020] Advantageously, each terminal with electric
wire is transferred by two pins which contact the termi-
nal in a longitudinal direction before and behind the
electric wire connecting area.
[0021] Preferably, the terminals with electric wires
are transferred from the connecting jig to cavities in the
inserting jig and are preferably prevented from falling
out of the cavities by a shutter. The terminals may con-
veniently be guided when pushed out of the inserting jig
by guides on the shutter and a clearance is preferably
provided in the shutter for the pins.
[0022] Advantageously, the terminals with electric
wires are guided when transferred to the inserting jig by
transfer guides on both sides of the cavities.
[0023] Preferably, the terminals with electric wires
are transferred from the inserting jig to the cavities of
the connector housing by members which push out the
terminals in a longitudinal direction and support rear

end faces of the terminals.

[0024] In a preferred embodiment of the present
invention, a method of mounting terminals with electric
wires into connector housings comprises the steps of: -

(a) providing a connector jig having one or more
cavities for receiving a terminal;
(b) inserting at least one terminal in a cavity of the
connector jig;
(c) connecting a wire to said at least one terminal
located in said cavity;
(d) providing an inserting jig having one or more
cavities for receiving a terminal with a wire con-
nected thereto;
(e) relatively moving said connector jig and said
inserting jig to position said connector jig below
said inserting jig to align said cavity with the termi-
nal and electric wire connected thereto in said con-
nector jig with a cavity in said inserting jig;
(f) transferring said at least one terminal with said
wire connected thereto from said connector jig to
said inserting jig by applying a force to an underside
of said terminal to displace said terminal with said
wire connected thereto upwards into said cavity in
said inserting jig;
(g) providing a connector housing having one or
more cavities for receiving a terminal with a wire
connected thereto;
(h) relatively moving said inserting jig and said con-
nector housing to align said cavity with the terminal
and wire connected thereto in said inserting jig with
a cavity in said connector housing; and
(i) transferring said at least one terminal with said
wire connected thereto from said cavity in said
inserting jig to said connector housing.

[0025] According to a second aspect of the present
invention there is provided a system for mounting press-
connecting terminals with electric wires in a connector
housing characterised by a mounting machine for
mounting the terminals on a connecting jig, electric
wire-measuring and wire-connecting machines for con-
necting wires to the terminals, and a terminal-mounting
machine for removing the terminals with electric wires
from the press-connecting jig and inserting the termi-
nals with electric wires from the back into cavities of the
connector housing.
[0026] Preferably, the machines are sequentially
installed along guide rails.
[0027] Advantageously, an inserting jig is provided
to receive the terminals with electric wires from the con-
necting jig and insert the terminals with electric wires
into the cavities in the connector housing.
[0028] Preferably, a mechanism is provided for
inserting the terminals with electric wires into the cavi-
ties of the connector housing by pushing out the termi-
nals.
[0029] In one arrangement, the mechanism has a
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plurality of blades movable in an inserting direction for
inserting respective terminals with electric wires into the
cavities of the connector housing. The blades may be
independently movable. Alternatively, a selection mech-
anism may be provided for moving selected blades as a
unit.

[0030] Advantageously, a roll over mechanism is
provided for supporting the connector housing in either
one of two positions to present selected cavities for
inserting the terminals with electric wires. For example,
the connector housing preferably has upper and lower
stages and the roll over mechanism includes a frame for
mounting the connector housing and means for rotating
the frame through 180° to roll over (invert) the connector
housing whereby the connector housing is supported in
a first position to present the cavities of the upper stage
for inserting the terminals and is rolled over and sup-
ported in a second position to present the cavities of the
lower stage for inserting the terminal.
[0031] Preferably, the connecting jig has cavities for
mounting the terminals arranged in parallel on an upper
face and provided with penetration holes for pushing-up
pins which contact a lower face of the terminals and
strip off the terminals so that the terminals on which the
electric wires are connected are capable of being
stripped off upwards from the cavities.
[0032] Advantageously, the terminals are loaded
from the front of the cavities in the connecting jig, con-
tacted with the back of the cavities, and hooked on pro-
trusions of spring plates arranged under the cavities to
prevent the terminals falling out. In this way, the termi-
nals are stabilised in the cavities and the action of
attaching the wires such as the press-connecting or the
like is stabilised.
[0033] More particularly, after the terminals are
loaded in the respective cavities of the connecting jig,
the electric wires are press-connected or press-
clamped on the respective terminals from above, the
pushing-up pins are raised through the penetration
holes from below, and the terminals with electric wires
attached are ejected from the cavities. Accordingly, the
terminals are received and mounted in the connector
housing. At this time, if the receiving of the terminals
can be unified, a unified mounting can be carried out.
[0034] When the above-mentioned terminals are
press-connecting terminals, the electric wires can be
loaded from the top of the connecting jigs in like manner
as a conventional process. The press-connecting termi-
nals with electric wires can be obtained by press-con-
necting without any trouble if the press connecting
terminals are loaded in the connecting jigs and the elec-
tric wires are press connected on the press-connecting
terminals. In this case, it is designed to remove the ter-
minals with electric wires from the connecting jigs and
load them in the connector housings. Thus, the press-
connecting terminals can be inserted in the cavities of
the connector housings from the back in like manner as
the press-clamping terminals of Figure 29, and worka-

bility is splendid. The press clamping can be also car-
ried out on the retaining jigs.

[0035] Preferably, a mechanism is provided for
transferring the terminals with electric wires from the
cavities of the connector jig into the cavities of the
inserting jig by pushing out the terminals.
[0036] In one arrangement, the connecting jigs can
be provided with pushing-up pins. Thus, the pushing-up
pins may be arranged under a condition capable of pro-
trusion through respective penetration holes in a lower
face of the cavities. For example, the pushing-up pins
may be provided on a pushing-up plate freely movable
on the base of the connecting jig with the pushing-up
plate pushed up and elevated from the underside of the
base by actuator means.
[0037] Thus, when the arrangement of cavities in
the connector housing is changed and the connector
jigs only need to be changed to correspond to the
change. Namely, the actuator means to carry out the
pushing-up action can be used in common with the con-
necting jigs of different modes (refer to the mode of
operation in Figure 22 and Figure 23).
[0038] Preferably, springs are arranged on the base
of the connecting jigs for moving the pushing-up plate in
the return direction in which the pushing-up pins retreat
from the cavities. As a result, the return action such as
by self-weight of the pushing-up plates or the like, or the
return action by the actuator means or the like becomes
unnecessary. In this way, the return action becomes
sure and the cost can be reduced.
[0039] Advantageously, two penetration holes are
arranged in correspondence with the longitudinal direc-
tion of the terminals received in the cavities of the con-
nector jig, and the pushing-up pins are arranged in
correspondence with the penetration holes. As a result,
the pushing-up pins are pushed up in the longitudinal
direction of the terminals before and after the electric-
wire connecting part of the terminals. In this way, the
pushing-up action becomes stable because the push-
ing-up pins provide two contact points.
[0040] More particularly, the two contact points sup-
port the load caused by the self-weight of electric-wires
and, because the two points are before and after the
connecting parts, the load caused by the self-weight of
electric wires is steadily supported. Accordingly, the
pushing-up action becomes more stable.
[0041] In a preferred embodiment of the present
invention there is provided apparatus for mounting ter-
minals with connector wires into connector housings
comprising:-

(a) a connector jig having an upper surface;
(b) at least one cavity in said upper surface for
receiving a terminal;
(c) at least one hole penetrating said cavity from
below;
(d) pin means for insertion in said at least one hole
for displacing said terminal in an upwards direction;
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(e) means for connecting a wire to said terminal in
said connector jig cavity;

(f) an inserting jig having a lower surface;
(g) at least one cavity in said lower surface for
receiving a terminal;
(h) means for aligning said at least one cavity in
said upper surface of said connector jig with said at
least one cavity in said lower surface of said insert-
ing jig whereby said terminal with said wire con-
nected thereto can be transferred from said
connector jig to said inserting jig by actuation of
said pin means;
(i) a connector housing having a rear surface;
(j) at least one cavity in said rear surface for receiv-
ing a terminal;
(k) means for aligning said at least one cavity in
said lower surface of said inserting jig with said at
least one cavity in said connector housing; and
(l) means for transferring said terminal with said
wire connected thereto from said inserting jig to
said connector housing.

[0042] Preferably, the connector jig has a plurality of
cavities in the upper surface, the inserting jig has a plu-
rality of cavities in the lower surface, and the connector
housing has a plurality of cavities in the rear surface
whereby one or more terminals with wires attached
thereto can be transferred from the connector jig to the
connector housing via the inserting jig.
[0043] Advantageously, a plurality of connector
housings are provided and the inserting jig is operable
to transfer terminals with wires connected thereto from
the connector jig to the connector housings in a pre-
determined manner.
[0044] Other features, benefits and advantages of
the invention will be apparent from the following descrip-
tion, given by way of example only, of embodiments of
the invention in each of its aspects with reference to the
accompanying drawings wherein:-

Figure 1 is a schematic perspective view of appara-
tus embodying the invention;

Figure 2 is a left side view partially in cross-section
of the terminal-mounting part of the apparatus
shown in Figure 1;

Figure 3 is a partial front view of the terminal-
mounting part shown in Figure 2;

Figure 4 is a plan view of the hand part of the ter-
minal-mounting part shown in Figures 2 and 3;

Figure 5 is a front view partially in cross-section, of
the hand part shown in Figures 2 and 4;

Figure 6 is a bottom view of the hand part shown in
Figures 2 to 5;

Figure 7 is a plan view of a jig pallet;

Figures 8(a)(b) are perspective and cross-sec-
tional views of the terminal press-connecting jig;

Figure 9 is a detailed perspective view of part of
terminal mounting part shown in Figure 3;

Figure 10 is a schematic view of the terminal-
mounting action of the apparatus;

Figure 11 is an exploded perspective view of the
delivery action from the press-connecting jig to the
inserting jig;

Figures 12 (a)(b)(c) show the delivery action from
the press-connecting jig to the inserting jig;

Figures 13 (a)(b) show the terminal-inserting
action;

Figure 14 shows a further detail of the terminal-
inserting action;

Figures 15 (a)(b) show a comparison of the termi-
nal-inserting action of the present invention and the
prior art;

Figures 16 (a)(b) are a schematic cross-section
and exploded perspective view of the retention-roll-
ing part of the connector housing;

Figures 17 (a)(b) show schematically the terminal-
mounting action to the connector housing;

Figures 18 (a)(b)(c) show the terminal-mounting in
more detail;

Figure 19 shows an alternative terminal-mounting;

Figure 20 is a flow chart of the operation of the
apparatus;

Figure 21 is an example drawing of a wire harness
manufactured by the apparatus;

Figures 22 (a)(b) show an alternative connecting
jig before and after transfer of the terminals to the
inserting jig;

Figures 23 (a)(b) show another detail of the con-
necting jig shown in Figures 22 (a)(b);

Figures 24 (a)(b) show the delivery action from the
connecting jig to an alternative inserting jig;

Figures 25 (a)(b)(c) show details of the delivery
action to the inserting jig of Figure 24;
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Figure 26 shows a further detail of the delivery
action to the inserting jig;

Figures 27 (a)(b)(c) show a press-connecting
action according to the prior art;

Figures 28 (a)(b)(c) show another press-connect-
ing action according to the prior art;

Figure 29 shows the mounting action of a press-
clamping terminal according to the prior art; and

Figures 30 (a)(b)(c) shows a further detail of the
mounting action according to the prior art.

[0045] One example of apparatus for producing
wire harnesses in which terminals with electric wires are
mounted in a connector housing according to the
present invention is illustrated in Figure 1.
[0046] The apparatus has guide rails 11 equipped
on a base stand 10. A mounting machine 20 for termi-
nals t, a measuring machine 30 for electric wires a, a
press-connecting machine 40, an inspection device 50
and a terminal-mounting machine 60 are arranged
along the guide rails 11.
[0047] As disclosed in, for example, Japanese Pat-
ent Publication (unexamined) Hei No.10-241473, and
Japanese Patent Applications Hei No.10-337249 and
No.10-350013, a jig pallet 12 is moved from left to right
by a conveyor as shown by the chain line arrow mark on
the afore-mentioned guide rail 11. The jig pallet 12
descends downward by an elevator arm (not illustrated)
when the pallet reaches the right end, is similarly moved
to the left end by the conveyor, and is similarly posi-
tioned at the left end of the guide rail 11 by the elevator
arm. Namely, the jig pallet 12 circulates the route (chain
line arrow mark), and carries out the loading of the ter-
minals t, the press-connecting of the wires a, and the
delivery of the terminal.
[0048] The jig pallet 12 is a pallet in which six press-
connecting jigs (blocks) 14 with cavities 14a supporting
the terminals t are arranged in parallel on a base 13 as
shown in Figure 7. The numbers of the jigs 14 and the
cavities 14a are arbitrary, and they are generally deter-
mined by the number of connector housings mounting
the press-connecting terminals t by one jig pallet 12 and
the number of the cavities 14a. For example, this exam-
ple is a case of producing the wire harnesses W wiring
electric wires a as shown in Figure 21 and the like. The
number of connector housings C is 3, and the cavities of
the connector housings have upper and lower stages
with 5 cavities in each stage. Therefore, as described
later, the group number of the press-connecting termi-
nals mounted from the one jig pallet 12 is 3 x 2 = 6, and
since the number of terminals in the group is 5, the jigs
14 are 6, and the cavities 14a are 5. For example, all of
the jigs 14 can be constituted in a body.
[0049] In the jigs 14, as shown in Figure 8, strip

spring pieces 15b of spring blades 15 are arranged in
the respective cavities 14 under plate 16 to which the
base parts 15c of the respective spring blades 15 are
fixed to the lower face with screws unifying the respec-
tive spring pieces 15b.

[0050] When the terminals t are inserted in the cav-
ities 14a from the arrow mark direction, the terminals t
are positioned by plates 16, and protrusions 15a of the
spring plates 15 are deflected as shown by the chain
line and hook on the terminals t to prevent extraction of
the terminals t. The terminals can also be mounted from
above.
[0051] The floating-up of terminals t is prevented by
providing stiffening plates 17 on the plates 16. The stiff-
ening plates 17 are installed on the base 13 and are
designed to be removed during the transfer of terminals
t described later (during pushing up). The plates 17 are
usually lowered downward by the springs and oscillated
upward resisting against the springs to allow upwards
movement of terminals t. Two penetration holes 18 pass
through the respective cavities 14a from the lower face
of the jigs 14.
[0052] The terminal-mounting machine 20 mounts
the terminals t in the respective cavities 14a of the
above-mentioned jigs 14 by selectively cutting the vari-
ous terminals t one by one from the terminal belt of ter-
minal reels T1 - T4, as described in, for example,
Japanese Patent Publication (unexamined) Hei No.10-
208844. At this time, the mounting of the terminals t on
the connector housing C is carried out by a unit of one
jig 14, therefore the terminal t corresponding to the
inserted terminal sequence is mounted on the respec-
tive jigs 14 in the sequence. Accordingly, there is a case
of having empty cavities 14a on the way. The terminal
reels T1 - T4 properly move as the arrow mark, and cor-
respond to the position accepting the terminal belt of the
terminal-mounting machine 20.
[0053] The electric wire-measuring machine 30
selects and sends the required electric wires a from a
plurality of supplies S, measures the requisite length of
a plurality of wires a at one time or one by one, and
chucks the end of the wire with hand 31 to transfer the
wire to the press-connecting machine 40 of the next
stage, as disclosed in Japanese Patent Publication
(unexamined) Hei No.10-154423, and Japanese Patent
Applications Hei No.10-349947, No.10-337042 and the
above-mentioned Japanese Patent Application Hei
No.10-337249.
[0054] The hand 31 goes back and forth in like
manner as the arrow mark between the electric wire exit
of the measuring machine 30 and the position of the
press-connecting machine 40. The hand 31 may com-
prise one arm (refer to Japanese Patent Applications
Hei No.10-337042 and No.10-337249). Alternatively,
hands comprising two arms alternately delivering both
hands to the measuring machine 30 and the press-con-
necting machine 40 to transfer the wires may be pro-
vided (refer to Japanese Patent Application Hei No.10-

9 10

5

10

15

20

25

30

35

40

45

50

55



EP 1 032 094 A1

7

349947).

[0055] The press connecting machine 40 press-
connects the electric wires a one by one, or selectively
press-connects a plurality of wires, transferred by the
hand 31, in the requisite terminals t in the jig 14, as dis-
closed in Japanese Patent Publications (unexamined)
Hei No.10-241473, No.10-106370, No.10-106371, and
the above-mentioned respective applications which are
not opened yet. At this time, the jig pallet 12 moves left
and right, the terminal t at the requisite position is posi-
tioned at the press-connecting position, and the press-
connecting is carried out.
[0056] Accordingly, the press-connecting of various
kinds of wiring arrangements can be carried out on the
jig pallet 12, as disclosed in Japanese Patent Publica-
tion (unexamined) Hei No.10-241473. For example, as
shown in Figure 1 and Figure 18, the jigs 14 are paired
one after another in the direction of travel and the elec-
tric wires are only wired to the mutual pairs.
[0057] Alternatively, as shown in Figure 19, various
kinds of wiring arrangements such as an arrangement
of arbitrarily wiring the electric wires between the
respective jigs 14 can be carried out. The mode of wir-
ing in Figure 19 becomes the wire harness W shown in
Figure 21 in which the electric wires are crossed. There-
fore, the electric wires are wired on the respective jigs
14 in accordance with the wiring arrangements of wire
harness W.
[0058] Further, when the jigs 14 are made of a hard
metal such as steel or the like, the walls between the
cavities 14a are not bent by the pressing power of the
press-connecting on the jigs 14. Accordingly, in case of
jigs 14 made of a hard metal, there is no problem for
inserting the terminals in the subsequent processes or
the like, even if empty cavities without terminals are pro-
vided.
[0059] Further, when the shapes of the cavities are
the same, the press-connecting on the jigs 14 is carried
out by the same jigs 14 irrespective of the shapes of
connector housings. For example, the electric wire-
measuring and press-connecting can be carried out by
a robot uniting the electric wire-measuring machine 30
and the press-connecting machine 40 described in the
fore-mentioned Japanese Patent Publication (unexam-
ined) Hei No.10-106370.
[0060] The inspection device 50 is a machine which
picks up a condition of press-connecting the electric
wires into the respective terminals t by a CCD camera
and judges whether the press-connecting is proper or
not based on the images. For example, the machine
judges the normal press-connecting condition in com-
parison with an abnormal condition. The judgement
may be carried out by a person or automatically.
[0061] As shown in Figure 10, the terminal-mount-
ing machine 60 is a machine in which the jig pallet 12
with terminals in which the electric wires a are press-
connected moves as the arrow mark. When the pallet
12 comes to the terminal-inserting position 0, the termi-

nals t are taken out from the respective jigs 14, and the
terminals t are mounted in the housings C on the con-
nector housing retaining plates (pallet) 61 which move
left and right. The details are shown in Figure 1 - Figure
6. Namely, an air cylinder 82 elevating a terminal-pro-
truding jig 81 is

[0062] arranged in the base stand 10 under the ter-
minal-inserting position O. A hand 70 having a terminal
inserting jig 71 is arranged above while keeping free
elevation. The terminal-inserting jig 71 and the terminal-
protruding jig 81 have the numbers of the terminals t
which the I jig 14 can hold, the terminal-inserting jig 71
and pins 83 corresponding with the I jig 14 on the pallet
12. Terminal-inserting jig 71 has cavities 72 for the ter-
minals t and grooves 72a in which blades 73 (described
later) are to be inserted extend upwards from the cavi-
ties 72 (refer to Figure 11). Further, a shutter 83
installed on the hand 70 is capable of passing under ter-
minal inserting jig 71, and the pins 83 pass through
holes 84a of the shutter 84.
[0063] Accordingly, as shown in Figure 12(a), when
the terminal-protruding jig 81 is elevated against the jigs
14 at the inserting position, the respective pins 83 pro-
trude through the penetration holes 18 of the jigs 14 and
transfer the terminals t in the cavities 14a to the insert-
ing jig 71 as shown in Figure 12(b) and Figure 12(c). At
the protrusion, the pins 83 contact the press-connecting
member of the terminals t back and forth in the longitu-
dinal direction at two pints p and q (Figure 14) and pro-
trude the terminals t.
[0064] Further, as shown in Figure 5 and Figure 13,
selected blades 73 (described later) preliminary pro-
ceed against other blades 73 and ends 73b contact end
faces of the terminals t to which the electric wires a are
connected. Therefore, nevertheless, being pulled back-
ward by the gravity of the electric wires a, the terminals
t are transferred (received) within the jigs 71 without
being inclined.
[0065] The delivery is carried out at the cavities 14a
and 72 between the jigs 14 and 71. Therefore, the pick-
up miss (delivery miss) decreases remarkably, and the
terminal insertion miss of subsequent processes
decreases remarkably. It is preferable to carry out the
protrusion at two points p and q (Figure 14) with two
pins 83, but one pin may be sufficient, or three or more
may be used. In either cases, the terminals t protrude
the position to be transferred without being inclined.
[0066] As shown in Figure 2, the hand 70 is sup-
ported under free elevation on upper frame 91 of slide
cylinder 90 on the base stand 10 through supporting
plate 78 and slider 79, and transfers back and forth at
the waiting position and the mounting position by the
movement of the frame 91 as the arrow mark by the
slide cylinder 90. The elevation of the supporting plate
78 is carried out by the actuator equipped on the frame
91, and the supporting plate 78 elevates three positions
such as the waiting position at the highest position, the
inserting position at the lowest position and the mount-
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ing position at the middle position.

[0067] The above-mentioned terminal-inserting jig
71 is arranged on the lower face of the edge of the hand
70, and the above-mentioned shutter 84 is arranged
adjacent. A cylinder 85 advances and retreats the shut-
ter 84 and, when delivery from the above-mentioned jig
14 to the inserting jig 71 finishes, the shutter 84 is sent
to the lower face of the jig 71 by the cylinder 85 and fall-
ing off of the terminals t from the jig cavities 72 is pre-
vented by providing the shutter 84 at the back and front
of the lower face of the terminals t during the elevation
of the hand 70.
[0068] Further, gaps required for delivering the
shutter 84 between the jigs 14 and 71 may be formed
during the above-mentioned descent of the hand 70 but,
after the protrusion of the terminals by the pins 83, the
gaps may be formed together with the pins 83, or by ele-
vation by the gaps of grooves of the hand 70. For exam-
ple, when the jigs 14 and 71 approach closer, or
preferably contact with each other, the delivery
becomes more sure.
[0069] As shown in Figure 6 and Figure 13, the req-
uisite number (five in the present mode of operation) of
the insertion blades 73 are arranged in parallel on the
insertion hand 70. Air cylinders 74 are respectively
equipped on the respective blades 73. Selected inser-
tion blades 73 are protruded by a requisite length (code
r) in comparison with other blades by selectively driving
the air cylinders 74.
[0070] Lock pins 75 are protruded with air cylinder
76 under the condition, and are passed through holes
73a of the respective blades 73. After the hand 70
approaches nearby the connector housing C under the
condition, all the blades 73 proceed by the air cylinder
77, and only the selected blades 73 push the terminals
t and insert them in the cavities s of the connector hous-
ing C as shown in Figure 13 (b). In Figure 5 and Figure
6, 74a are coil springs for returning the blades 73.
[0071] Further, as shown in Figure 5 and Figure 13,
the end parts 73b of the selected blades 73 engage the
end faces of the corresponding terminals t to which the
electric wires a are connected. The terminals t are sup-
ported with the end parts 73b and, therefore, neverthe-
less being pulled backward by the gravity of the electric
wires a, the terminals t are transferred without being
inclined.
[0072] As shown in Figure 4 and Figure 5 at this
time, member 86 having the terminal-inserting jig 71
and member 87 with which the rod of the cylinder 77 is
connected are arranged under free slide through the
sliders 86a and 87a in back and forth directions along
the rails 70a of the hand base, and are connected with
the expand shafts 88.
[0073] One end of the shafts 88a of the expand
shafts 88 is supported by one side of a protrusion part
of the member 86 under free advancing and retreating,
and the other end is fixed by penetration through a pro-
trusion part of the member 87. Coil springs 88b are fit-

ted on the shafts 88a, lock rings 88c are fixed on the
shafts 88a to provide abutments for one end of the
springs 88b.

[0074] Accordingly, when the rod 77a of the cylinder
77 advances, both members 86 and 87 advance till one
part of member 86 contacts with an adjustment screw
89, and after that, the other part of the member 87 pro-
ceeds against the biasing of the spring 88b. The blades
73 advance against the inserting jig 71, and push out
the terminals t and insert them into the connector hous-
ings C.
[0075] Further, it may be better to guide the termi-
nals I during the insertion. For this, as shown in the
chain line of Figure 11, guide protrusions 84b may be
formed on the shutter 84 and at the insertion of the ter-
minals t, stabilisers t' at both sides of the terminals t
cross the guide protrusions 84b. Namely, the shutter 84
may preferably guide the insertion of terminals t. Thus,
the terminals t are smoothly inserted without vibrating in
a crosswise direction.
[0076] The selecting action of the respective blades
73 when inserting the terminals t in the connector hous-
ing C is the same as the selecting action of the respec-
tive press-connecting blades described in Japanese
Patent Publication (unexamined) Hei No.10-106371.
[0077] Thus, as shown in Fig. 15, when the termi-
nals t are inserted by pushing out the blades 73, closer
spacing of the terminals t becomes possible by the cav-
ities s of the connector housing C (Fig.15(a)) having
smaller pitch than the pitch (Fig.15(b)) of the cavities s
for inserting the press-clamping terminals t of Fig.26,
because no hand 3 is required.
[0078] Further, as shown in Fig.26, when a plural
number of the terminals t are simultaneously mounted,
the tact is remarkably shortened in comparison with a
case of mounting the terminals one by one with the
hand. For example, the tact-up is limited by one by one,
and in addition, the mounting miss caused by chucking
miss is apt to occur.
[0079] Further, when the intervals of the cavities s
are the same according to the selecting mechanism of
the respective blades 73, housings C having different
sizes and housings C having lock parts can be corre-
sponded, and when the intervals of the cavities s are an
integer-fold, it can be corresponded.
[0080] As shown in Fig.2 and Fig. 3, the above-
mentioned connector housing retention plate 61 is sup-
ported under free slide to left and right directions by
guides 69 arranged on the base stand 10. One end of
the plate 61 is fixed on moving part 64a of slide actuator
64 arranged on the base stand 10 and moves to left and
right as shown in the chain line of Fig.3. The migration
positions are 6 points in total including 3 points at which
housing retention frames 62 described later correspond
respectively with the terminal-mounting position 0, and
3 points from which they retreat at a requisite distance.
[0081] As shown in Fig.3 and Fig.9, the connector
housing retention plate 61 is equipped with the housing

13 14

5

10

15

20

25

30

35

40

45

50

55



EP 1 032 094 A1

9

retention frames 62 under free rotation. The housing
retention frames 62 have protrusions 65 which support
the housings C by pushing and springs 65a which bias
the protrusions 65. After stop rings 66 of the protrusions
65 are pulled and the housing C is fitted on the retention
frames 62, the housings C are pushed by the springs
65a by removing the protrusions 65 (the stop rings 66)
and surely fixed. The pressing power is regulated by the
thrusting amount of the stop rings 66. The protrusions
65 are fitted in the regulators 66a and provide the hous-
ing retention frames 62 at the mounting position, the
cavities s of the I stage of the housing C become the ter-
minal-inserting position.

[0082] As shown in Fig.2 and Fig.16, the upper
frame of the base stand 10 at the rear of the connector
housing-retaining plate 61 is equipped with rotary cylin-
der 63 at the insertion position 0. When a drive part 63a
of the rotary cylinder 63 rotates while being fitted in a
drive hole 62a of the housing-retaining frames 62, the
connector housing C rotates by 180 degrees as from (a)
to (b) of Fig.17, and is upset (rolled). This operation is
carried out for the respective retention frame of the
retention plate 61.
[0083] At this time, concerning the rotation of the
rotary cylinder 63 as shown in Fig.9, when the protru-
sions 65 are fitted in the regulators 66a, the cavities s of
the I stage becomes the inserting position by the fitting
as afore-mentioned, but when it is rolled, the rotation
position is regulated by the cylinder 63 itself so that the
cavities s of the other stage becomes the inserting posi-
tion.
[0084] Accordingly, the terminals t facing the con-
nector housings C by the above-mentioned hand 70 are
inserted in the cavities s of the housings C at the inser-
tion position 0 from the back in accordance with the
advancing of the blades 73 and mounted.
[0085] When the terminals t are inserted in the I
stage of the I housing C, the retention plate 61 moves by
a requisite amount to left or right, the insertion hand 70
transfers to a motion of inserting the next terminals t
with electric wires. The retreat of the afore-mentioned
inserted housings C is carried out for preventing the
entanglement of the electric wires a at receiving.
[0086] After completion of the inserting, the reten-
tion plate 61 moves so that the I housing C becomes the
insertion position, then the I housing C is rolled and the
insertion of the terminals t is carried out again. At this
time, the insertion hand 70 is elevated in accordance
with the migration of the retention plate 61, is positioned
so that it does not interfere with the rolling action, and
transfers to the inserting position by descending after
the roll of the housings C.
[0087] As shown in Fig.18(a), (b) and (c), these
actions insert the terminals t of the jigs 14 in the pallets
12 in sequence so that terminals t of jig a are inserted
into the upper stage a of the I housing C, then the termi-
nals t of jig b are inserted into the lower stage b of the I
housing, and successively, the terminals t of jigs c, d, e

and f of the pallet 12 are inserted into the II housing C
and the III housing C. The order of insertion is properly
changed considering the wiring specification, the
degree of entanglement and the like.

[0088] After completion of mounting the terminals t
with electric wires into all of the connector housings C,
the retention plate 61 moves to the right end, the con-
nector housings C are removed from the retention
frames 62 by a person or a robot and new connector
housings C are mounted on the retention frames 62. On
the other hand, the jig pallet 12 is transferred to the ter-
minal-mounting machine 20. The flow chart of the
actions above is shown in Fig.20.
[0089] Thus, the reason why the terminals t are
inserted by rolling the connector housings C is to mount
the terminals t arranged on the jig pallets 12 in parallel
to the same direction so that the backs of the upper ter-
minals and lower terminals face each other. When the
directions are the same, the rolling is unnecessary. For
example, the insertion of the terminals t whose backs
face each other has been carried out after rolling. Fur-
ther, the cavities are not limited to two stages, one stage
may be used, and three stages or more may also be
used. In the respective cases, the motion of the eleva-
tion of the insertion hand 70 and the like is corre-
sponded with the number of stages.
[0090] For example, according to the above-men-
tioned terminal-mounting, the wire harness W shown in
Fig.21 can be obtained. This is the wire harness in
which the terminals t are inserted from the back of the
cavities s in like manner as the wire harness W by the
press-clamping terminals. Accordingly, when a mode of
operation capable of mounting the press-clamping ter-
minals t in the connector housings C for the press-
clamping terminals is set, the press-clamping terminals
and the connector housings C can be used in common.
Further, when there are the empty cavities s, not only
the press-connecting terminals but also the press-
clamping terminals can be also inserted (mounted) in
the empty cavities s.
[0091] Other examples of the retaining jigs 14 are
shown in Fig.22 and Fig.23. In this arrangement the jigs
13 are provided with the protruding pins (pushing-up
pins) 83. Namely, recesses 14b are formed under the jig
base 14', and pushing-up plates (protruding jigs) 81 with
the above-mentioned pins 83 are fitted in the recesses
14b under a condition of free elevation. The plates 81
are designed to be pushed up by the air cylinders 82,
and the pins 83 are designed to be retreated from the
cavities 14a by the biasing of springs 86.
[0092] In this mode of operation, the pushing-up
plates 81 and the pins 83 are pushed up by the eleva-
tion of the piston rods 82' of the air cylinders 82 as
shown in Fig.22(b), and the terminals t are pushed out
(protruded) from the cavities 14a by the pins 83 and
delivered to the inserting jig 71.
[0093] Even if the cavities s of the connector hous-
ings C are changed from Fig.23(a) to Fig.23(b) (even if
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the width of the cavities is changed from A to B (A < B)),
by installing the pins 83 on the retaining jigs 14 like this,
only changing the jigs 14 is required to correspond with
the connector housings C.

[0094] By contrast with the mode of operation of
Fig. 12 not only must the jigs 14 be changed but also the
pushing-up plates (protruding jigs) 81 with the pins 83
from the air cylinders 82 must be changed. This needs
a tool-changing mechanism. It becomes a working in
the base stand in hand-working, and troublesome.
[0095] Another example of the inserting jig 71 is
shown in Fig.24 and Fig.25, in which transfer mounting
guides 72b are provided on the lower face of the jig 71
on both sides of the cavities 72. As shown in Fig.26, in
the absence of the guides 72b, the presence of the
shutter 84 creates gaps between the connector jig 14
and inserting jig 71. If a twisting force is generated in the
electric wires when the terminals t are pushed up from
connector jig 14 by the pins 83, the terminals t are sub-
ject to rolling by the twisting force as shown by the arrow
mark and there is a risk this may cause a delivery miss.
However, as shown in Fig.24 and Fig.25, the terminals t
are guided by the guides 72b during the transfer from
the connector jig 14 to the inserting jig 71. In this way,
the terminals t are smoothly transferred from the cavi-
ties 14a of the connector jig 14 to the cavities 72 of the
inserting jig 71 without rolling.
[0096] Further, if the width of the cavities 14a of the
connector jigs 14, the width of the cavities 72 of the
inserting jig 71, and the width of the cavities s of the
housings C are settled to be enlarged in this order, the
terminals t having a narrowed crosswise width are
inserted in the broader cavities in turn, and the inserting
action becomes smooth.
[0097] Further, if the press-clamping can be carried
out in the retaining jigs 14, a similar action effect as the
above-mentioned press-connecting can be obtained in
the press-clamping terminals.
[0098] As the present invention is the retaining jigs
above, the press-connecting and the like are carried out
in the jigs and the terminals can be mounted on the con-
nector housings, the press-connecting terminals and
the press-clamping terminals can be mounted on the I
connector housing, and the common-usability of the
housing and cost-down can be designed. The cost-
down of electric wires with a connector, for example, a
wire harness can be designed.

Claims

1. A process for mounting press-connecting terminals
(t) with electric wires (a) into a connector housing
(C) characterised by loading the terminals (t) into a
terminal-connecting jig (14), connecting the electric
wires (a) with the terminals (t), removing terminals
(t) with electric wires (a) from the terminal-connect-
ing jig (14), and inserting the terminals (t) with elec-
tric wires (a) from the back into cavities (s) of the

connector housing (C).

2. A process as set forth in claim 1 characterised in
that the steps of loading the terminals (t) into the
terminal connecting jig (14), connecting the electric
wires (a) with the terminals (t), removing the termi-
nals (t) with the wires (a) from the terminal-connect-
ing jig (14), and inserting the terminals (t) with
electric wires (a) from the back into cavities (s) of
the connector housing (C) are sequentially carried
out automatically.

3. A process according to claim 1 or claim 2 character-
ised in that the housing (C) has two stages, an
upper stage and a lower stage, and the housing (C)
is rolled (inverted) for inserting the terminals (t) with
electric wires (a) from the back into cavities (s) of
the upper and lower stages.

4. A process as set forth in any preceding claim char-
acterised in that the terminals (t) with electric wires
(a) are transferred to a terminal-inserting jig (71)
from the terminal-connecting jig (14), and the termi-
nals (t) with electric wires (a) are inserted into the
cavities (s) of the connector housing (C) from the
terminal-inserting jig (71).

5. A process as set forth in claim 4 characterised in
that the terminals (t) with electric wires (a) are
loaded into cavities (14a) in the connecting jig (14)
and are preferably prevented from falling out by pro-
trusions (15a) on spring plates (15) below the cavi-
ties (14a).

6. A process as set forth in claim 4 or claim 5 charac-
terised in that the terminals (t) with electric wires (a)
are transferred from the connecting jig (14) to the
inserting jig (71) by pins (83) of a pushing-out jig
(81) pushed up through holes (18) below the termi-
nals (t) in the connecting jig (14).

7. A process as set forth in claim 6 characterised in
that each terminal (t) with electric wire (a) is trans-
ferred by two pins (83) which contact the terminal (t)
in a longitudinal direction before and behind the
electric wire connecting area.

8. A process as set forth in any one of claims 4 to 7
characterised in that the terminals (t) with electric
wires (a) are transferred from the connecting jig
(14) to cavities (72) in the inserting jig (71) and are
preferably prevented from falling out of the cavities
(72) by a shutter (84).

9. A process as set forth in claim 8 characterised in
that the terminals (t) are guided when pushed out of
the inserting jig (71) by guides (84b) on the shutter
(84).
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10. A process as set forth in claim 8 or claim 9 as
dependent on claim 6 or claim 7 characterised in
that a clearance (84a) is provided in the shutter (84)
for the pins (83).

11. A process as set forth in any one of claims 8 to 10
characterised in that the terminals (t) with electric
wires (a) are guided when transferred to the insert-
ing jig (71) by transfer guides (72b) on both sides of
the cavities (72).

12. A process as set forth in any one of claims 4 to 11
characterised in that the terminals (t) with electric
wires (a) are transferred from the inserting jig (71)
to the cavities (s) by members (73) which push out
the terminals (t) in a longitudinal direction and sup-
port rear end faces of the terminals (t).

13. A system for mounting terminals with electric wires
in a connector housing characterised by a mounting
machine 20 for mounting the terminals (t) on a con-
necting jig (14), electric wire-measuring and wire-
connecting machines (30;40) for connecting wires
(a) to the terminals (t), and a terminal-mounting
machine (60) for removing the terminals (t) with
electric wires (a) from the press-connecting jig (14)
and inserting the terminals (t) with electric wires (a)
from the back into cavities (s) of the connector
housing (C).

14. A system as set forth in claim 13 characterised in
that the machines (20;30;40;60) are sequentially
installed along guide rails 11.

15. A system as set forth in claim 13 or claim 14 char-
acterised in that an inserting jig (71) is provided to
receive the terminals (t) with electric wires (a) from
the connecting jig (14) and insert the terminals (t)
with electric wires (a) into the cavities (s) in the con-
nector housing (C).

16. A system as set forth in claim 15 characterised in
that a mechanism (70) is provided for inserting the
terminals (t) with electric wires (a) into the cavities
(s) of the connector housing (C) by pushing out the
terminals (t).

17. A system as set forth in claim 16 characterised in
that the mechanism (70) has a plurality of blades
(73) movable in an inserting direction for inserting
respective terminals (t) with electric wires (a) into
the cavities (s) of the connector housing (C).

18. A system as set forth in claim 17 characterised in
that the blades (73) are independently movable.

19. A system as set forth in claim 17 characterised in
that a selection mechanism is provided for moving

selected blades (73) as a unit.

20. A system as set forth in any one of claims 13 to 19
characterised in that a roll over mechanism is pro-
vided for supporting the connector housing (C) in
either one of two positions to present selected cav-
ities (s) for inserting the terminals (t) with electric
wires (a).

21. A system as set forth in claim 20 characterised in
that the connector housing (C) has upper and lower
stages and the roll over mechanism includes a
frame (62) for mounting the connector housing (C)
and means (63) for rotating the frame (62) through
180° to roll over (invert) the connector housing (C)
whereby the connector housing (C) is supported in
a first position to present the cavities (s) of the
upper stage for inserting the terminals (t) and is
rolled over and supported in a second position to
present the cavities (s) of the lower stage for insert-
ing the terminals (t).
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