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Description
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0001] The invention relates to a method and equip-
ment for manufacturing wire harness.

2. DESCRIPTION OF THE RELATED ART

[0002] In general, a wire laying board is used for as-
sembling a wire harness. The wire laying board is formed
by sticking a full-size drawing of a wire harness onto an
assembly drawing board and a wire laying jig is attached
to the wire laying board. On the full-size drawing, oper-
ating instructions such as assembly procedure and ac-
cessory component attachmentinstructions are also giv-
en. A worker lays an electric wire in accordance with the
operating instructions and attaches accessory compo-
nents to predetermined positions on the laid wire or a
bundle of wires, thereby assembling a wire harness.
[0003] In case that the design is changed, however,
the full-size drawing needs to be replaced according to
the change. Therefore, a drawing board device for as-
sembling wire harness which does not require such work
has been proposed (see e.g., JP-A-2000-195352).
[0004] This drawing board device for assembling wire
harness is provided with a wire laying board to which
various jigs required to assemble a wire harness can be
attached, an assembly jig attached to the wire laying
board to hold an electric wire to be laid, and a display
means for displaying images of wire harness assembling
process on the wire laying board so that the images can
be seen on the front surface of the wire laying board.
[0005] The images of the wire harness assembling
process are switched according to three steps: a wire
laying step, an accessory component attaching step and
a tape winding step.

SUMMERY OF THE INVENTION

[0006] The conventional drawing board device for as-
sembling wire harness, however, is not configured that
the image of the wire harness assembling process is
changed to follow the work progress during the wire lay-
ing step. Therefore, when handling electric wires having
similar lengths, a wrong wire may be laid or a wire may
be laid on a wrong position. In addition, since the attach-
ment position of the assembly jig is not included in the
image of the assembling process, the assembly jig may
be attached to a wrong position. Furthermore, in case
that the assembly jig is configured to be attached to the
wire laying board by being inserted through a hole formed
on the wire laying board, there is a risk of damaging or
breaking the wire laying board or the assembly jig and
the attachment work is thus not easy. In addition, a wire
harness is often formed using various connectors and
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there is therefore a risk of connecting wrong connectors.
[0007] Itis an object of the invention to provide a meth-
od and equipment for manufacturing a wire harness
which allow erroneous operations including erroneous
connection of connectors to be reduced.

[0008] According to an embodiment of the invention,
a method of manufacturing a wire harness comprises
displaying images on a display portion based on image
data corresponding to an assembling process of a wire
harness while changing the images so as to follow the
progress of the assembling process,

wherein the wire harness comprises a plurality of wire
harnesses comprising a plurality of electric wires with
connectors connected to both ends, and the image data
for a step of connecting the connectors step comprises
connector images depicting the connectors.

[0009] According to another embodiment of the inven-
tion, a wire harness manufacturing equipment compris-
es:

a display portion for displaying images;

a memory unit that stores image data corresponding
to an assembling process of a wire harness; and

a control means that controls the display portion so
that the images displayed based on the image data
stored in the memory unit are changed to follow the
progress of the assembling process,

wherein the wire harness comprises a plurality of
wire harnesses comprising a plurality of electric
wires with connectors connected to both ends, and
the image data for a step of connecting the connec-
tors step comprises connector images depicting the
connectors.

[0010] According to an embodiment of the invention,
a method and equipment for manufacturing a wire har-
ness can be provided which allow erroneous operations
including erroneous connection of connectors to be re-
duced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Next, the present invention will be explained in
more detail in conjunction with appended drawings,
wherein:

FIG.1 is a schematic cross sectional view showing
an example configuration of a wire harness manu-
facturing equipment in a first embodiment of the
present invention;

FIG.2 is a block diagram illustrating an example of
a control system of a management unit;

FIG3 is a block diagram illustrating an example of a
control system of a projector;

FIG.4is a block diagram illustrating an example con-
figuration of a remote controller;

FIG.5A is a front view showing an assembly jig be-
fore being attached to a screen;
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FIG.5B is a plan view showing the assemble jig;
FIG.5C is a partial cross sectional view showing the
assembile jig after being attached to the screen;
FIG.6A is a diagram illustrating an example projec-
tion image on the first page;

FIG.6B is a diagram illustrating an example projec-
tion image on the second page;

FIG.6C is a diagram illustrating an example projec-
tion image on the third page;

FIG6Dis adiagramillustratingan example projection
image on the fourth page;

FIG.6E is a diagram illustrating an example projec-
tion image on the fifth page;

FIG.7A is a plan view showing a main portion of the
screen in Modification 1;

FIG.7B is a cross sectional view showing a main
portion of the screen in Modification 2;

FIG.8 is a schematic cross sectional view showing
an example configuration of a wire harness manu-
facturing equipment in a second embodiment of the
invention;

FIG.9 is a block diagram illustrating an example of
a control system of the management unit in the sec-
ond embodiment; and

FIG.10 is a schematic cross sectional view showing
an example configuration of a wire harness manu-
facturing equipment in a third embodiment of the in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Embodiments of the invention will be described
below in reference to the drawings. Note that, constituent
elements having substantially the same functions are de-
noted by the same reference numerals in each drawing
and the overlapping explanation thereof will be omitted.

First embodiment

[0013] FIG.1isaschematic cross sectional view show-
ing an example configuration of a wire harness manu-
facturing equipment in the first embodiment of the inven-

tion.

General configuration

[0014] A wire harness manufacturing equipment 1 is
provided with a screen 2, a housing 3 supporting the
screen 2, a mirror 4 arranged inside the housing 3, a
projector 5 also arranged inside the housing 3 to project
a projection image on a back surface 2b of the screen 2
via the mirror 4, a management unit 6 controlling the as-
sembling of wire harness, and a remote controller 7 for
remotely operating the projector 5.

[0015] The screen 2 and a projecting means 50 (de-
scribed later) of the projector 5 here are an example of
a display portion. Meanwhile, "wire harness" is an as-
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sembly having plural bundled electric wires and connec-
tors or terminals provided at both ends of each electric
wire for connection to a printed wiring board or a device.
"Wire harness assembling process" consists of, e.g., an
assembly jig attaching step, a harness laying step includ-
ing steps of laying electric wires and a step of attaching
connectors to both ends of electric wires, and a step of
bundling the laid wires. However, the process is not lim-
ited thereto. Then, "wire harness assembly" is a device
assembled through the wire harness assembling proc-
ess.

[0016] The screen 2 can be formed of, e.g., a trans-
parent plate such as an acrylic board or glass plate. A
front surface 2a of the screen 2 is a smooth surface to
allow, e.g., an assembly jig 10 to adhere thereto using
negative pressure, while the back surface 2b is a light-
scattering surface to allows, e.g., a projected image to
be seen on the front surface 2a. The screen 2 is not spe-
cifically limited as long as it is a rear projection screen.
For example, a transparent plate with a light-scattering
sheet attached to a back surface thereof may be used.

[0017] The projector 5 receives projection image data
from a communication unit 64 of the management unit
6, stores the projection image data in a memory 58, and
starts, forwards, reverses or ends projection of images
based on a start signal, a page forward signal, a page
reverse signal and an end signal, etc., from the remote
controller 7.

[0018] The management unit 6 is realized by, e.g., a
personal computer (PC). The detailed configuration of
the management unit 6 will be described later.

[0019] The remote controller 7 has a function of trans-
mitting a control signal to control the projector 5, a bar-
code reading function, a function of determining matching
of two read barcodes and a function of displaying the
determination result. The detailed configuration of the
remote controller 7 will be described later.

Configuration of the management unit

[0020] FIG.2is ablock diagram illustrating an example
of a control system of the management unit 6. The man-
agement unit 6 is provided with a control unit 60 consti-
tuted by using a CPU (Central Processing Unit), etc., to
control each unit of the wire harness manufacturing
equipment 1, a memory unit 61 for storing various infor-
mation, an input unit 62 realized by a computer keyboard
or a computer mouse, etc., a display unit 63 realized by
a liquid-crystal display, etc., and the communication unit
64 communicating with external devices such as the pro-
jector 5 and the remote controller 7.

[0021] The memory unit 61 is constructed by using
ROM (Read Only Memory), RAM (Random Access Mem-
ory) or a hard disc, etc., and stores a program 610 for
CPU, a projectionimage data 611 and a control data 612,
etc.

[0022] The CPU of the control unit 60 operates accord-
ing to the program 610 and controls each unit of the man-
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agement unit 6 as well as the entire wire harness man-
ufacturing equipment 1.

[0023] The projection image data 611 is composed of
plural pages which correspond to wire harness assembly
IDs (identification information) used for identifying wire
harness assemblies and also correspond to the assem-
bling process as well as to the detailed working steps of
the assembling process. The projection image data 611
also includes a jig image indicating a position of the as-
sembly jig 10 which is capable of adhering to the front
surface 2a of the screen 2 by using negative pressure.
Also, the projection image data 611 is pre-adjusted so
that a wire harness displayed on the screen 2 is displayed
in a full size at the same magnification within a square
orrectangle without distortion. The projection image data
611 includes, e.g., image information for displaying step
names and contents in images and text information for
displaying work details of the step in letters.

[0024] Forexample, worker IDs (identification informa-
tion) for identifying workers, wire harness assembly IDs,
start date and time of work (e.g., date and time at which
a start signal is sent from the remote controller 7), end
date and time of the work (e.g., date and time at which
an end signal is sent from the remote controller 7) and a
result of determination on a barcode of a connector, etc.,
are associated with each other in the control data 612
which is stored as history information in the memory unit
61.

Configuration of the projector

[0025] FIG.3is ablock diagram illustrating an example
of a control system of the projector 5. The projector 5 is
provided with the projecting means 50 for projecting a
projection image, a control unit 57 constituted by using
a CPU, etc., to control each unit of the projector 5, and
the memory 58 for storing the projection image data 611
transmitted from the management unit 6.

[0026] The projecting means 50 is provided with three
LED lightsources 51 respectively emitting red light, green
light and blue light, three crystal liquid panels 52 of R, G
and B respectively producing red image light, green im-
age light and blue image light upon receiving the red,
green and blue light emitted from the LED light sources
51, alight source driver 53 for driving the LED light sourc-
es 51, aliquid crystal panel driver 54 for driving the crystal
liquid panels 52, a synthesis optical system 55 for syn-
thesizing the red, green and blue image light produced
by the three crystal liquid panels 52, and a projector lens
56 for projecting the projection image synthesized by the
synthesis optical system 55 on the screen 2 via the mirror
4.

[0027] The control unit 57 of the projector 5, once re-
ceived projection image data transmitted from the man-
agement unit 6, stores the projection image data in the
memory 58. The control unit 57 also retrieves the projec-
tion image data of the first page from the memory 58
based on a start signal transmitted from the remote con-
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troller 7 and then controls so that a projection image
based on the projection image data is projected on the
screen 2. Also, based on a page forward signal or a page
reverse signal from the remote controller 7, the control
unit 57 controls so that a projection image based on the
projection image data of the corresponding page is pro-
jected on the screen 2.

Configuration of the remote controller

[0028] FIG.4is ablock diagram illustrating an example
configuration of the remote controller 7. The remote con-
troller 7 is provided with a control unit 70 constituted by
using a CPU, etc., to control each unit of the remote con-
troller 7, various buttons such as a start button 71a gen-
erating a start signal to instruct start of projection, a for-
ward button 71b generating a page forward signal to in-
struct page forward, a reverse button 71c generating a
page reverse signal to instruct page reverse and an end
button 71d generating an end signal to instruct end of
projection, a numeric keypad 72, a reading unit 73 opti-
cally reading a barcode, a determination unit 74 for de-
termining whether or not a barcode attached to the con-
nector matches the barcode displayed on the projection
image, a determination result display unit 75 for display-
ing the determination result from the determination unit
74, and a communication unit 76 controlled by the control
unit 70 to send the determination result to the manage-
ment unit 6.

[0029] The determination result display unit 75 may be
configured such that a correct answer sound (e.g., ding-
dong) indicating the code match is produced when the
two barcodes match, and a buzzer-like sound indicating
the code mismatch is produced when the two barcodes
do not match. Alternatively, the determination result dis-
play unit 75 may be configured such that, e.g., a green
lamp is lit when the two barcodes match and, e.g., a red
lamp is lit when the two barcodes do not match. Further-
more, the determination result may be indicated by both
the sound and color.

Configuration of the assembly jig

[0030] FICS.5A to 5C show the assembly jig 10,
wherein FIG.5A is a front view before being attached to
the screen 2,FIG.5B is a plan view of FIG.5A and FIG.5C
is a partial cross sectional view after being attached to
the screen 2.

[0031] The assembly jig 10 is provided with a dome-
shaped main body 11, a suction disc 12 arranged on the
inner side of the main body 11, a lever 13, a slide shaft
15 rotatably supporting the lever 13 about a support shaft
14, and a seat 16 provided at a tip of the slide shaft 15
to fix the slide shaft 15 to the suction disc 12.

[0032] The main body 11 has an opening 11a in the
center to allow the slide shaft 15 to penetrate and slide
in a vertical direction.

[0033] The lever 13 is provided with a pair of support
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pieces 130 for supporting an electric wire or a wire har-
ness, and a fulcrum portion 131 connected to the pair of
support pieces 130 so as to be a rotation center of the
lever 13. A cam surface 131a is formed on the fulcrum
portion 131. The cam surface 131a is not in contact with
the upper surface of the main body 11 in the state shown
in FIG.5A, and comes into contact with the upper surface
of the main body 11 when rotating the lever 13 as shown
in FIG.5C, and the slide shaft 15 is thereby pulled upward.
When the slide shaft 15 is pulled up, the center portion
of the suction disc 12 is lifted up, a space on the inner
side ofthe suction disc 12 increases and pressure therein
becomes negative, and the assembly jig 10 thereby ad-
heres to the front surface 2a of the screen 2.

[0034] The main body 11, the lever 13, the support
shaft 14, the slide shaft 15 and the seat 16 are formed
of, e.g., aresin or a metal. The suction disc 12 is formed
of, e.g., an elastic member such as rubber.

Assembling method

[0035] Next, an example of the method of assembling
the wire harness assembly will be described in reference
to FIGS.6Ato 6E.FIGS.6A to 6E are diagramsiillustrating
example projection images as viewed from the front side
of the screen 2. The wire laying step consisting of three
wire harness laying steps will be described below.
[0036] A supervisor operates the input unit 62 of the
management unit 6 to input wire harness identification
information. The control unit 60 retrieves, from the mem-
ory unit 61, projection image data corresponding to the
wire harness identification information input to the input
unit 62 and then sends the retrieved data to the projector
5.

[0037] The control unit 57 of the projector 5 stores the
projection image data transmitted from the management
unit 6 in the memory 58. A worker operates the numeric
keypad 72 of the remote controller 7 to input the worker
ID. Then, the worker operates the start button 71a of the
remote controller 7 to instruct start of projection. The con-
trol unit 70 of the remote controller 7 sends the worker
ID to the management unit 6 as well as the start signal
to the projector 5. The control unit 60 of the management
unit 6 controls so that the worker ID sent from the remote
controller 7 is stored as the control data 612 in the mem-
ory unit 61. The control unit 57 of the projector 5 starts
projection based on the start signal from the remote con-
troller 7. Thatis, the control unit 57 retrieves the projection
image data of the first page from the memory 58 and
controls the projecting means 50 so that the projection
image based on the projection image data of the first
page is projected on the screen 2.

(1) Assembly jig attaching step

[0038] FIG.6A s adiagram illustratingan example pro-
jection image on the first page which shows the "assem-
bly jig attaching" step. A projection image 20 in FIG.6A
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shows a step name 20a which is the "assembly jig at-
taching step", jigimages 21 each depicting the assembly
jig 10 to indicate the position for attaching the assembly
jig 10, and wire guiding lines 22 indicating the positions
for laying electric wires. At this time, the jig images 21
may be highlighted.

[0039] The worker checks that the step name 20a on
the projection image 20 is the "assembly jig attaching
step". The worker then attaches the assembly jigs 10 to
positions which are indicated by the jig images 21 pro-
jected on the screen 2. Once the assembly jigs 10 are
attached, the worker operates the forward button 71b of
the remote controller 7. The control unit 70 of the remote
controller 7 then sends a page forward signal to the pro-
jector 5 based on the operation performed on the forward
button 71b.

(2) Step of laying harness Il

[0040] The control unit 57 of the projector 5 retrieves
the projection image data of the second page from the
memory 58 based on the page forward signal from the
remote controller 7 and controls the projecting means 50
so that a projection image based on the projection image
data of the second page is projected on the screen 2.
[0041] FIG6B is a diagram illustrating a projection im-
age on the second page which shows the "harness Il
laying" step. The projection image 20 in FIG.6B shows
the step name 20a which now is the "harness Il laying
step”, the jig images 21 and the wire guiding lines 22 in
the same manner as in FIG.6A, and also shows a wire
image 23a and connector images 24a and 24b including
model numbers and barcodes (not shown). On this pro-
jection image, the wire image 23a and the connector im-
ages 24a and 24b may be highlighted. In the projection
image of this wire laying step, the specification 9 (type,
color and length, etc.) of electric wire is also displayed
(the same applied to the wire laying steps described be-
low).

[0042] The worker checks that the step name 20a on
the projection image 20 is the "wire harness Il laying
step". The worker then selects an electric wire of a similar
color to and of substantially the same length as the wire
image 23a and places the selected electric wire on the
wire image 23a which passes between the pairs of sup-
port pieces 130 of the assembly jigs 10.

[0043] Next, connectors corresponding to the connec-
tor images 24a and 24b are connected to both ends of
the electric wire. At this time, the worker connects the
connectors after making sure that the connector numbers
attached to the connectors are respectively the same as
the connector numbers shown in the connector images
24a and 24b. In detail, the reading unit 73 of the remote
controller 7 reads the barcodes written together with the
connector numbers on the connectors as well as those
in the connector images 24a and 24b. The determination
unit 74 determines whether or not the barcodes match,
and the determination result display unit 75 displays the
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determination result to let the worker know. In the mean-
time, the control unit 70 of the remote controller 7 sends
the determination result to the management unit 6 via
the communication unit 76. The control unit 60 of the
management unit 6 receives the determination result via
the communication unit 64 and stores the determination
result, together with the step name, as history information
in the control data 612. Reading of barcode, displaying
of determination result and storing of history information
are performed in the same manner in the following har-
ness laying steps.

[0044] The harness Il laying step is completed as de-
scribed above. Once the harness Il laying step is com-
pleted, the worker operates the forward button 71b of the
remote controller 7. The control unit 70 of the remote
controller 7 sends a page forward signal to the projector
5based on the operation performed on the forward button
71b.

(3) Step of laying harness |

[0045] The control unit 57 of the projector 5 retrieves
the projection image data of the third page from the mem-
ory 58 based on the page forward signal from the remote
controller 7 and controls the projecting means 50 so that
a projection image based on the projection image data
of the third page is projected on the screen 2.

[0046] FIG.6C is a diagram illustrating a projection im-
age on the third page which shows the "harness Il laying"
step. The projection image 20 in FIG.6C shows the step
name 20a which is the "harness Il laying step", the jig
images 21 and the wire guiding lines 22 in the same man-
ner as in FIG.6A, and also shows wire images 23b and
23c and connector images 24c, 24d and 24e including
model numbers and barcodes (not shown), and further
shows a tape image 25 depicting a tape. On this projec-
tion image, the wire image 23b, 23c, the connector im-
ages 24c to 24d and the tape image 25 may be highlight-
ed, or only the tape image 25 may be highlighted. Note
that, the image of the harness Il is not displayed.
[0047] The worker checks that the step name 20a on
the projection image 20 is the "harness Il laying step".
The worker then selects two electric wires of similar
colors to and of substantially the same lengths as the two
wire images 23b and 23c and places the two selected
electric wires on the wire images 23b and 23c which pass
between the pair of support pieces 130 of the assembly
jig 10.

[0048] Next, connectors corresponding to the connec-
torimages 24c, 24d and 24e are connected to both ends
of the two electric wires. At this time, the worker connects
the connectors after making sure that the connector num-
bers attached to the connectors are respectively the
same as the connector numbers shown in the connector
images 24c, 24d and 24e. Next, the tape is wound at
plural positions on which the tape image 25 is displayed,
thereby bundling the electric wires. The tape winding
process may be carried out in a later process, e.g., in a

10

15

20

25

30

35

40

45

50

55

wire bundling step.

[0049] The harness Il laying step is completed as de-
scribed above. Once the harness Il laying step is com-
pleted, the worker operates the forward button 71b of the
remote controller 7. The control unit 70 of the remote
controller 7 sends a page forward signal to the projector
5based on the operation performed on the forward button
71b.

(4) Step of laying harness lll

[0050] The control unit 57 of the projector 5 retrieves
the projection image data of the fourth page from the
memory 58 based on the page forward signal from the
remote controller 7 and controls the projecting means 50
so that a projection image based on the projection image
data of the fourth page is projected on the screen 2.
[0051] FIG6D is a diagram illustrating a projection im-
age on the fourth page which shows the "harness lll lay-
ing" step. The projection image 20 in FIG.6C shows the
step name 20a which is the "harness Il laying step”, the
jig images 21 and the wire guiding lines 22 in the same
manner as in FIG.6A, and also shows a wire image 23d
and connector images 24f and 24g including model num-
bers and barcodes (not shown). On this projection image,
the wire image 23d and the connector images 24f and
24g may be highlighted. Note that, the images of the
harnesses 1 and 2 are not displayed.

[0052] According to the "harness Il laying step” as the
step name 20a on the projection image 20, the worker
selects an electric wire of a similar color to and of sub-
stantially the same length as the wire image 23d and
places the selected electric wire on the wire image 23d
which passes between the pairs of support pieces 130
of the assembily jigs 10.

[0053] Next, connectors corresponding to the connec-
tor images 24f and 24g are connected to both ends of
the electric wire. At this time, the worker connects the
connectors after making sure that the connector numbers
attached to the connectors are respectively the same as
the connector numbers shown in the connector images
24f and 24g.

[0054] The harness lll laying step is completed as de-
scribed above. Once the harness lll laying step is com-
pleted, the worker operates the forward button 71b of the
remote controller 7. The control unit 70 of the remote
controller 7 sends a page forward signal to the projector
5based onthe operation performed on the forward button
71b.

(5) Step of bundling electric wires

[0055] The control unit 57 of the projector 5 retrieves
the projection image data of the fifth page from the mem-
ory 58 based on the page forward signal from the remote
controller 7 and controls the projecting means 50 so that
a projection image based on the projection image data
of the fifth page is projected on the screen 2.
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[0056] FIG.6E is a diagram illustrating a projection im-
age on the fifth page which shows the "wire bundling"
step. The projection image 20 in FIG.6E shows the step
name 20a which is the "wire bundling step" and the jig
images 21 in the same manner as in FIG.6A, and also
shows all the wire images 23a to 23d of the harnesses
1 to 3 and the connector images 24a to 249, and further
shows a tube image 26 depicting a slit tube. On this pro-
jection image, the tube image 26 may be highlighted so
as to stand out.

[0057] The worker checks that the step name 20a on
the projection image 20 is the "wire bundling step" and
bundles the electric wires using the slit tube at the position
on which the tube image 26 is projected.

[0058] The wire harness assembly is completed
through the steps described above. Once the wire har-
ness assembly is completed, the worker operates the
end button 71d. The remote controller 7 sends an end
signal to the projector 5 based on the operation per-
formed on the end button 71d.

[0059] Based on the end signal from the remote con-
troller 7, the control unit 57 of the projector 5 deletes the
projection image data stored in the memory 58.

Functions and effects of the first embodiment

[0060] Thefollowing functions and effects are obtained
in the first embodiment.

(a) Since the image of the wire harness assembling
process is changed to follow the work progress in
the wire laying step, itis less likely to pick up a wrong
electric wire or to lay a wire on a wrong position.
(b) Since the position for attaching the assembily jig
and the connector images are displayed on the pro-
jection image, the assembly jig is less likely to be
attached to a wrong position and wrong connectors
are less likely to be connected.

(c) Since the assembly jig is attached to the screen
by suction, there is less risk of damaging the screen
or breaking the assembly jig. Thus, attachment proc-
ess is easy.

(d) Therefore, it is possible to reduce erroneous op-
erations such as erroneous connection of connec-
tors or erroneous attachment of the assembly jig
which supports the electric wires or wire harness.
(e) The screen 2 is to project an image. Thus, a rel-
atively strong screen can be used as the screen 2.

[0061] Next, modifications of the first embodiment will
be described.

Modification 1

[0062] Although the assembly jig adhered to the sur-
face of the screen by negative pressure has been de-
scribed in the first embodiment, a screen magnetically
attracting the assembly jig to the surface thereof by a
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magnetic force may be used.

[0063] FIG.7A is a plan view showing a main portion
of the screen in Modification 1. The screen 2 with mag-
netic attraction properties may be a screen having metal
wires 2c arranged in a lattice pattern, as shownin FIG.7A.
In this case, the assembly jig to be used may be provided
with, e.g., a permanent magnet provided rotatably and a
knob for rotating the permanent magnet to turn on or off
the magnetic force. To adhere the assembly jig to the
front surface 2a of the screen 2, the knob is rotated to
turn on the magnetic force. To remove the assembly jig
from the screen 2, the knob is rotated to turn off the mag-
netic force. Alternatively, an electromagnet may be used
instead of the permanent magnet. Modification 1 may be
applied to other embodiments.

Modification 2

[0064] FIG.7Bis across sectional view showing a main
portion of the screen in Modification 2. The screen 2 in
which a transparent sheet 2d containing magnetic pow-
der 2c is formed on the front surface 2a as shown in
FIG.7B may be used. In this case, the assembly jig to be
used is the same as that in Modification 1. Modification
2 may be applied to other embodiments.

Modification 3

[0065] Although the projection image data is prepared
for each assembling process in the first embodiment, the
projection image data 611 may be configured such that
different objects (including text) are projected for every
assembling process. Alternatively, the image may be
changed every page when displaying the steps in the
general category and every object when displaying the
steps in a subcategory. Maodification 3 may be applied to
other embodiments.

Modification 4

[0066] Although the projection image is changed
based on the page forward signal from the remote con-
troller 7 in the first embodiment, the projector 5 may be
controlled so that the projection image to be displayed is
changed at predetermined time intervals. Modification 4
may be applied to other embodiments.

Second embodiment

[0067] FIG.8isaschematiccross sectional view show-
ing an example configuration of a wire harness manu-
facturing equipment in the second embodiment. While
the screen 2 and the projector 5 are used as the display
portion in the first embodiment, a touch panel display 12
is used in the second embodiment. The remaining con-
figuration of the second embodiment is the same as the
first embodiment.

[0068] The wire harness manufacturing equipment 1
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in the second embodiment is provided with the touch pan-
el display 12, the housing 3 supporting the touch panel
display 12, the management unit 6 controlling the touch
panel display 12, and the remote controller 7 connected
to the management unit 6. The touch panel display 12 is
an example of the display portion or the display-and-input
portion.

[0069] The touch panel display 12 is configured to dis-
play an image and to allow image edit information, etc.,
to be input. In other words, the touch panel display 12 is
configured so that information can be input by a hand,
finger or pen, etc., through a touch panel arranged on
the front surface of the display which displays images.
In addition, the assembly jig 10 can be attached to a front
surface 12a of the touch panel display 12 in the same
manner as the first embodiment. A transparent plate may
be additionally arranged on the front surface 12a of the
touch panel display 12 so that the assembly jig 10 can
be attached to the transparent plate. In this configuration,
it is possible to attach the assembly jig 10 even when
strength of the surface of the touch panel display 12 is
low.

[0070] The remote controller 7 is the same as that in
the first embodiment. Alternatively, the functions of the
start button 71a, the forward button 71b, the reverse but-
ton 71c, the end button 71d and the numeric keypad 72
may be performed on the image displayed on the touch
panel display 12. In this case, it is possible to downsize
the remote controller 7 by omitting the start button 71a,
the forward button 71b, the reverse button 71c, the end
button 71d and the numeric keypad 72.

[0071] FIG.9is ablock diagram illustrating an example
of a control system of the management unit 6 in the sec-
ond embodiment. The management unit 6 is provided
with the control unit 60, the memory unit 61, the input
unit 62, the display unit 63 and the communication unit
64 in the same manner as the first embodiment. The
touch panel display 12 is connected to the communica-
tion unit 64.

[0072] The memory unit 61 is constructed by using
ROM, RAM or a hard disc, etc., and stores the program
610for CPU, animage data 611a constructed inthe same
manner as the projection image data 611, and the control
data 612, etc.

[0073] The CPU of the control unit 60 operates as an
editing means according to the program 610. Based on
edit information input through the touch panel display 12,
the editing means edits the image data stored inthe mem-
ory unit 61.

Functions and effects of the second embodiment

[0074] In the second embodiment, the functions and
effects (a) to (d) described above are obtained in the
same manner as the first embodiment and also it is pos-
sible to editthe image data. In addition, the display portion
can be smaller than that in the first embodiment.

[0075] Alternatively, provisional drawing data corre-
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sponding to the assembling process may be used instead
of the image data corresponding the assembling process
in the second embodiment. When the worker inputs pro-
visional drawing edit information by a touch pen or elec-
tronic pen, etc., while placing a wire harness along the
image displayed on the touch paneldisplay 12, the editing
means of the management unit 6 edits the provisional
drawing data stored in the memory unit based on the
input edit information. The "provisional drawing data"
here includes drawing information indicating the position
for laying a wire harness and text information for instruct-
ing the harness assembling work.

Third embodiment

[0076] FIG.10 is a schematic cross sectional view
showing an example configuration of a wire harness
manufacturing equipmentin the third embodiment. While
one touch panel display 12 and one remote controller 7
are connected to one management unit 6 in the second
embodiment, plural touch panel displays 12 and plural
remote controllers 7 are connected to one management
unit 6 directly or via a network such as internet in the third
embodiment.

[0077] The followingfunctions and effects are obtained
in the third embodiment.

(a) The same or different wire harness assemblies
can be simultaneously manufactured by plural work-
ers.

(b) Since start and end time of each worker for each
step is managed by the management unit 6, itis pos-
sible to find which line is behind the schedule. There-
fore, itis possible to increase the number of person-
nel at the line which is behind, thereby overcoming
the delay.

[0078] Alternatively, the plural touch panel displays 12
may be arranged side by side so that the images for one
wire harness assembly are separately displayed on the
pluraltouch panel displays 12. In this case, itis preferable
thatthere be no gap between the touch panel displays 12.

Other modifications

[0079] Theinvention is notintended to be limited to the
embodiments described above, and the various kinds of
embodiments can be implemented without departing
from the gist of the invention. Although the harness I
laying step, the harness Il laying step and the harness
Il laying step are sequentially shown by the respective
images in each embodiment, the images of all harnesses
may be displayed such that only the image of the currently
processed harness is highlighted so as to stand out and
display brightness of the others is dimmed.

[0080] In addition, some of the constituent elements of
the embodiments of the invention may be omitted without
departing from the gist of the invention. For example, the



15 EP 3 065 142 A1

image may be switched by the management unit 6 with-
out using the remote controller 7. In addition, the projec-
tion image in the first embodiment may be directly pro-
jected on the screen without via the mirror.

[0081] In addition, various additions, omissions,
changes and substitutions, etc., can be made to the as-
sembling process of the embodiments without departing
from the gist of the invention.

[0082] The invention is applicable to railway wire har-
nesses, vehicle wire harnesses, medical wire harnesses
and device wire harnesses, etc.

Claims

1. A method of manufacturing a wire harness, compris-
ing displaying images on a display portion based on
image data corresponding to an assembling process
of a wire harness while changing the images so as
to follow the progress of the assembling process,
wherein the wire harness comprises a plurality of
wire harnesses comprising a plurality of electric
wires with connectors connected to both ends, and
the image data for a step of connecting the connec-
tors step comprises connector images depicting the
connectors.

2. A wire harness manufacturing equipment, compris-
ing:

a display portion for displaying images;

a memory unit that stores image data corre-
sponding to an assembling process of a wire
harness; and

a control means that controls the display portion
sothattheimages displayed based ontheimage
data stored in the memory unit are changed to
follow the progress of the assembling process,
wherein the wire harness comprises a plurality
of wire harnesses comprising a plurality of elec-
tric wires with connectors connected to both
ends, and the image data for a step of connect-
ing the connectors step comprises connector
images depicting the connectors.
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