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.1 - DATA MANAIGI NG SYSTEM FCR V\G?K PRCDUCTI ON LI NE BACKGRClJND CF THE
INVENTICN The present invention relates to a data nanaglng system W%r '
“wior k production line for supplylng and receiving processing-data betmeen a
.menory di sposed on a conveying pal |l e-tand a processing station disposed
v % . o 5 - . -

DA'i‘A MANAGING ISYSTEK FOR WORK PRODUCTION LINE

The present invention relates to a data managing systém
fdf. a work production line _fof _supplying. and receiving
processing data between.a.mémory disposed on a conveying pallet.

5 and a processing station disposed on a conveying passage of the
palette.

Conventionally, during . manufacturing mechanical
apparatus_constituted by assembling a plurality of parts, as
disclosed in Unexaﬁined Japanese Patent Application (OPI) No.

10 Sho. 60-16348, in case of conveying a work mounted onto a
palette through a production line and each of parts is
assembled onto the work a;_eﬁph_process station, a memory
membér such as an IC card or the like is disposed on the
palette; which memory stores therein processing conditions oxr

15 inspection data, thereby to obtain data correqunding to the
specific work.

However, in case where a plurality of separate lines
are required such as, for example, if the production line
cannét be constructed continuously in a single line due ﬁo a

20 small space, if a cycle time is different between a plurality
of assembly lines or if é work is conveyed from an assembly
line for each unit to a main assembly line for the products,'
the palette must be conveyed to the next line while mounting

thereon the work. For this reason, it would be intricate to
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L on'a conveylng passage of the pal ette. Cbnventlonally, durlng manuf act uri ng
nechani cal apparatus constituted by assembling a plurality of. parts, as
: di scl osed i n. Unexani ned Japanese Patent - Applica- tion (OPl) No. Sho. _
- .60- 16348, in a case of conveying a wWo¥Rpi ece nounted on a palette ‘along a
productlon line and a plurality of parts are assenbled onto t he wor k- piece
at’ the various processing varlatlons a nmenory
convey such a palette particularly when the production line is
for producing a small scale product such as a récording head of
a printing apparatus.
The above problem may be solved to connect between the
5 assembly lines by a transmission line to transmit data for each

work. However, this will cause another difficulty that the

work must be identified with a specific data.

The present invention was made in view of the foregoing

10 difficulties and problems accompanying the conventional data
managing system for production lines.

Accordingly, an object of the present invention is to

provide a data managing system for a production line inlwhich

a plurality of separated assembi} lines are connected together

15 by a conveying pallet. Each of the assembly lines includes a

parts supplying station, a process station, an inspection

station and a work removing station which are provided along a

passagé for conveying assembly pallets. A first and second

data storage members are disposed on each of the assembly

20 pallets and the conveying pallets, and inépection result is

stored in the first data storage member at each of the

inspedtion stations, whereas the data stored'in the first data

storage member is transferred to the second data storage member

at the work removing station, and the data stored in the second

25 data storage member is transferred at the next parts supplying
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'inenber such as. an IC card or the I|ke i s di sposed. on ‘the palette mhlch o

menory stores therein processing condi - tions or inspection data, thereby

. to provide data corre- sponding to the specific workpiece. However, in a :
case ‘where a plurality of separate: lines are required, for ‘exampl e, if the

“-production |ine cannot be constructed. contlnuously in a single line due to

a smal |l installation space, if the cycle tinme is different

station to a first data storage membef of the assembly paletté, to correspond to each
| of the works.

~ According to the present invention, a plurality of the inspection data obtained
in one assembly line are transferred to the second data storage member, and then the
data is transferred to the first data storage member of the assembly palette in the
next assembly line, corresponding to the specific work. Therefore, according to the
present invention, even if the plurality of assembly lines are separated from one
another or located far from one another, the inspection data of each work by each
assembly line can accurately be maintained. The reliability of managing the quality
of works can effectively be maintained.

' Embodiments of the invention will now be described by way of example only

and with reference to the accompanying drawings, in which:-

Fig. 1 is a block diagram showing one embodiment of assembly line to which
the present invention is applied;

Fig. 2 is a perspective view showing the process station and inspection station
which constitute the assembly line according to one embodiment of the present
invention; |

Figs. 3A and 3B show an embodiment of the assembly pallet;

Fig. 4 is a schematic diagram showing an embodimenf of an IC card
applicable for the present invention; '

Fig. 5 is a flowchart showing an operation of the system éccording to an '-

embodiment of the present invention;
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5 betmeen assenbly Ilnes or if a morkplece I s conveyed fron1an assenbly l'i ne

;“for i ndi vidual units to a main assenbly line-for the.overall product s, t he

. palette nust be conveyed to the next line. whil e the workpiece is nounted

* thereon. For this reason, it is oftem#difficult to convey such a palette,
“particularly when the productlon line is-for set up producing a small scale
product such as a recording head of a- prlntlng apparatus

Fig. 6 show a condition of storage in an IC card.

The preferred embodiment of the present 1n§entlon will
now be described in deta:.l with reference to accompany:.ng

5 drawings.

Fig. 1 is a Dblock diagram showing one embodiment of
assembly line to which the present invention is applied. A
parts supplying station 1 where a work conveyed from outside is
mounted on an assembly palette 40 described later is disposed

10 at an initial stage of a first assembly line I. The assembly

| line I includes, along the_eonveying passage of the assembly
palette 40, proeess stations 2, 2 where the works mounted on
the assembly palette 40 are processed and inspection stations
3, 3 where processed dimension's and processed accuracy are

15 measured is disposed inunedietely after the process station 2.
Each of the inspection stations 3, 3 is provided with an ic
card reading and writing member 4, so that inspection results
of every processed parts are recorded in an IC card mounted on
the assembly palette 40.

20 A work removing station 5 is located at an end of the
assembly _line I where, after the work is subjected with
required processes, the work is removed from the assembly
paller 40 and mounted on a conveying pallet 6 for mounting
thereon a plurality of works. The conveying pallet 6 is

25 provided with a stdrage member such as an IC carxd 7, for
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The above probl em may be -sol ved by prOV|d|ng con- nectioris betmeen the .

However,

:-”?assenbly lines by a transmission line to transnmit data for each workpi ece.
: this will cause another difficulty in that the workpi ece nust be .

i dentified with speC|f|c data. SUWMMARY OF5FHE | NVENTI ON The present
‘invention was made in view of the fore- going difficulties and problens
acconpanylng t he con-

10

15

20

25

example, having a capaeity for storing the inspection data of
a plurality of works: IC caxd reading and writing members 8
and 9 are disposed at _thé wo.rk removing sta.tion 5 and a
positidn of waiting for the conveying palleﬁ; respectively, so
that the inspection.data is read out by the IC card reading and
writing member 8 from the IC card mounted on the assembly
pallet 40 harmonized with the removal of the work which is
provisionally assembled from the assembly pallet 40 at the work
removing station 5. At the same time, the data is recorded on
the IC card 7 mounted on the conveying pallet 6 by the IC card
reading and writing member 9.

A second assembly line II is separately constructed

from the first assembly line I, which includes at an initial

stage thereof a head parts_supplying.station 10 where the work
which is provisionally assemblea by the first assembly line I
and conveyed therefrom through the conveying pallet 6 is
mounted on an assembly pallet 40 which is the same as that used
in the first assembly line I.

IC card reading and writing membexrs 11 and 12 are
disposed at a position of waiﬁing for the conveying pallet 6
and the head parts supplying station 10, respecti#ely, so that
the data of each work recorded on the IC card in the assembly
line I is read out by the IC card reading and writing member 11

and transferred to the IC card reading and writing member 12

and then recorded on the IC card 7 of the assembly pallet 40

/___’_‘____,_
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Evenfidnal dat.a managi.ng systenlfdr productidn !ihes. Accordingly, an object
of the present invention is to provide a data managi ng systemfor a
production Fine in which a plurality gf separated assenbly |lines are con-
- nécted together by a conveying pallef?” Each of the assenbly |ines includes
- a parts supplying station, a pro- cess station, an inspection station and a
wor kpi ece re- noving station, which are provided al ong a passage for
every:time the prbvisionally assembled work is taken oﬁﬁ.of'the
conveying pallet 6.
Similar to the first ‘assembly line I, the second
assembly line II includeé, along the conveying passage of the
5 assembly éalette 40, process stations 13, 13 where the works
mounted on the assembly palette 40 are processedl and an
inspection stationé 14, 14 where processed diﬁensions and
processed accuracy are measured is disposed immediately after
the process station 2. Each of the inspection stétions 14 and
10 14 is provided with an IC card reading and writing member 15
and 15, resﬁectively, so that inspection results of every
processed parts are recorded in an IC card mounted on the
assembly palette.go. A head removing station 17 is located at
ah end of the assembly line 4I rhere the work is removed from
15 the assembly pallet 40. The head parts removing station 17 is
provided with an IC card reading and writing member i8 for
reading out process data of the.recording head (work) recorded
on the IC card 43 of the assembly pallet 40 and then
transferred to a recording device 19. |
20 Fig. 2 is a perspective view showing the process
station and inspection station which constitute the assembly
line according to one embodlment of the present invention.
The assembly pallets 40 moves on a pair of conveying
rails 31, 31 fixedly secured on an upper surface of a base
25 frame 30. Process stations 34 and an inspection station 35 are

provided at desired locations as a unit. Combination of such
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L REPLACENENT SHEET -2- conveying assenbly pallets First and second data -,
T stqr- age nenbers are di sposed on each of the assenbly pal- lets and the
conveyi.ng pallets, an inspection resu%t is - .. L o

a unit in plural enhances a flexibility of'the pﬁoduction line
architecture.
Figs. 3A and 3B show én embodiment of the assembly
pallet. The assembly pallet is provided with a_pallet body 40,
5 a pair of guide grooves 41 at a lower surface of the side wall
thereof which are parallel with the assembly line for engaging
with the pair of conveying rails 3i, and a socket 42 at a
bottom of the body 40 for inserting therein the IC card 43.
Reference numeral 45 denotes a head for connecting the pallet
10 to an IC card reading and writing member.
Fig. 4 is a schematic diagram showing an embodiment of
an IC card applicable for the present invention. A plate like’
IC card 50 has a semiconductor storage circuit and reading and
writing control circuit which are molded by a high-molecular
15 material. The IC card is furtheglprovided at a surface thereof
a pair of coils 57 and 58 for a transmission of power and
signal by non-contact. The coils 57 and 58 are supplied with.
operational power due to an alternate magnetic field from a
recording head 55 when the coils are located at a position
20 ' facing the recording head. Further, data is transferred
between the coils and recording head by a high frequency signal
acting as a carrier signal, so that the data from the
inspection station is stored in and read from the semiconductor
storage circuit.
25 The operation of the system thus constructed will be

described with reference to a flowchart shown in Fig. 5.
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i stored'in the first .data storage menber at each of the inspection stations,
U whereas the data stored in the first data storage nmenmber is transferred to
- the"second data storage menber at the workplece Tenoving station,- and the
dat a stored in the second data st or age8-menber is transferred at, the next
parts supplying station to'a first data storage menber of the assenbly

pal ette, corre- sponding to each of t he mnrkpleces

When a preassembled work 'is conveyed. by a parts
conveying pallet (nof shown) to a starting éoint 6f the
.production line (Step A), the work is mounted on thelassembly
pallet 40 by the head sﬁpply station 1 (Step B). The assembly

5 pallet 40 is conveyed by a belt-conveyer or the like up to the
process stations 2 (Step E), necessary parts are assembled onto
the work (Steps F, G)'and, after the assembling process (Step
H), the pallet 40 is conveyed to the next process station 2
(Sﬁep E).

10 The assembly is thus taken place with required process
steps. The pallet 40 is then moved to the inspection station
3 (Step-I) where the size or relative position of the parts
assembled on the work during the assembling processes are
measured (Step J). After finishing the measurement (Step K),

15 the data repfesenting the resul; of the measurement is outpﬁt

.by the IC card reading and writing member 4 to the recording

head and written in the IC card 43 attached on the assembly
pallet 40 with an ID data (Fig. 6, I,II and Step L).

After the inspection, the work assembled therewith

20 required parts is transferred to the work removing station 5

which is an end station of the production, where the work

mounted on the assembly pallet 40 is removed therefrom by an

arm of machine robot or the like and then accommodated in the

conveying pallet 6 (Step M). At the same time, the measurement

25 data stored in the IC card 43 attached on the assembly pallet

41 from which the work is removed is read by the IC card

[
heet Has Been chlaced

il




’ Accordrng to the present I-nvention, a plurality.of the inspection-data

" obt'ained in one assenbly line are trans- ferred to the-seeond data storage - °
£ menber,. and then the data is transferred to:-the first data storage nenber

“of the assenbly palette in the next ass@ﬂbly l'ine, corre-. sponding to the
~speci fic workpiece. Therefore, accord- ing to the present invention, even
“if the pIuraIrty of assenbly lines are separated frontone another or |o-

reading and writing member 8 provrded at the work removing
~station 5, and the.data is transferred to the IC card reading
and writing member 9 provided at the conveying pallet 6 through'
a transmission line and then written in the IC card 7 attached

5 on the conveying pallet 6 (Fig; 6, III and Step N).

. The work preassembled as | described above is
accommodated in the conveying pallet 6 which conveys the work
to a start point of the second assembly line II (Step A). At
the start peint of the second assembly 1line II each

10 preassembled work is taken out from the conveying pallet 6 with

the predetermined sequence by the head parts supplying station

10 and then mounted on the assembly pallet 40 similar to that

employed in the first assembly line (Step B). 1In this case,

since the second line is the next to the first assembly_line

15 (Step .C), the measurement da;a stored during the former

inspection in the storage member (IC card) 7 is read out by the

ic car rd reading and writing member 11 and transferred through

the transmission line to an IC card reading and writing member

12. The measurement data thus transferred is then written in

20 the IC card 43 of the assembly pallet 40 mounting thereon the
preassembled work (fig. 6, V and Step D).

After carrying out a predetermined provisional process,

the assembly pallet 40 ‘is conveyed to the process station 13

where necessary parts are assembled on the preassembled work

25 (Steps F, G and H) similar to the first assembly line I.

Afterwards, the second inspection is taken place at necessary
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?_caféd far froh1one anotHéf the |nspect|on data of each wor kpi ece by each
;. assenbly lLine can accurately be mai ntained. The rellablllty of managi ng t he
quality. of workpieces can be maintained effectively: ‘BRI'EF DESCRI PTI ON OF .
~THE DRAWNGS FIG 1 is.a block diagram®&how ng one” enbodi ment of an
assenbly l'i ne to whi ch the present invention is appl i ed;
steps by inspecti.o_n s_tations. 14 (Steps I, J arid'K) . The resuit-
of the inspection (measurement) is written in the IC card 43
attached on the assembly pallet 40 by the IC card réading and
writing member 15 (Fig. 6, V and Step L). |
5 When the assembly pallet 40 is conveyed up to the end
of the assembly line after completing the predetermined process
steps, the completely assembled work is removed from the
assembly pallet 40 at the removing station 17. At the same
time, all inspection data is read out by the IC card reading
10 and writing member 43 provided at the assembly pallet 40 and
stored in the recording device 19.

Although the above embodiment is described in case of
employing separate two. assembly lines, the invention is not
limited thereto or therebjr. .For example, it is apparent that

15 the concept of the prese_nt ir:vention may -be applied to a
product line having three separate assembly J_.ines.

- As described above, according to the present invention,

both the assembly pallet and conveying pallet are provided with

a data storage member, the inspection result at each inspection

20 station is stored in the data storage member attached on the

. assembly pallet, and the data stored in the data storage member

attached on the assembly pallet is transferred into the storage

member provided at the conveying pallet at the work removing

station. Therefore, the inspection data for a specific work

25 which must be assembled through a plurality of separated

assembly lines can be managed corresponding to the work. Owing
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5 jFlG. 2is a perspectlve V|em15homnng t he process statlon and i nspection -

1'stat|on which constitute te the as- senbly line accordlng to-one enbodi hent

of ‘the.present invention; FIGS. 3A an SB show an enbodi ment of the assem

~bly pallet; FIG 4is a schemati ¢ -di agram show ng an enbodi- ment of an IC
card applicable for the present |nvent|on

to_this data managing system, even if one product line is

divided into a plurélity of assembly lines which are located

far from one othexr,; the teliability of managing the quality of

works can effectively be maintained.
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FIG 5 is a floachart showing an operation of the systenTacgording_tﬁ'the

present invention; FIG 6 shows a condition of storage in an:IC'card. "

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The preferred enbodi ment of the

present. invention wll now be deschbéH&Tn detail with reference to the

acconpanyi ng draw ngs.

12

13

14

16

17

18

19

20

1. A data managing system for a work production line
comprising a plurality of assembly 'lines connecting

sequentially to the next line, each assembly line comprising:

an assembly pallet for mounting thereon a work, said.

assembly pallet comprising a data storage means;

a parts supplying station where the work conveyed from
outside is mounted on said assembly palette;

at least one process station where the work mounted on
said assembly palette is processed;

at least one inspection station where processed work is
measured, said inspection station comprises means for reading

| ]

and writing data of the measurement in said data storage means

of said assembly pallet;

a work removing station where the work is removed from

said assembly pallet and mounted on a conveying pallet for
conveying the work to the next assembly line, said conveying
pallet comprising a data storage means, said work removing
station comprises means for transferring said measurement data
stored in said data storage means of said assembly pallet to

said data storage means of said conveying pallet.
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—3 ‘FIG 1is a bI ock di agram showi ng one enbodi nent of an assenbly I|ne to-
whi ch t he present—inaventienis apptied.” A parts suppl ying ° statlon 1 where a

vvorkpl ece co llmﬂmlﬂmﬂmli' lnrtm de |§13rr_ognt ed on an assenbly"

1 2. The data - managing system of Claim 1, further
o2 comprising a data recording device at an end of the last

3 assembly'line for recording therein all data of the work.

1 3. The data managing system of Claim 1, wherein said

2 data storage means of said assembly pallet is an IC card.

=

4. The data managing system of Claim 1, wherein said

2 data storage means of said conveying pallet is an IC card.

1 5. The data managing system of Claim 3, wherein said
2 assembly pallet comprises:

3. a pallet body;

& a pair of guide grooves gisposed at a lower surface of
5 a side wall thereof which are parallel with the assembly line .
6 for engaging with a pair of conveying rails; and

7 a socket disposed at a bottom of said body for
8 inserting therein said IC caxrd.

[ Snd

6. The data managing system of Claim 3 or 4, wherein

2 said IC card is a plate like card, said IC card comprising:

3 a semiconductor storage circuit and reading and writing

4 control circuit which are molded by a high-molecular material;

5 ' a pair of coils for a trﬁnsmission of power and signal

6 by non-contact, said coils ére supplied with operational power

7 due to an alternate magnetic field from a recording head of
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palette 40 i s drsposed at -an |n|t|aI stage of .a first assem’ ny Irne I
The assenbly ‘tine I fncl udes, al orig the con- veylng passage of the assenbl

palette 40, process sta- tions 2, 2 where the workpieces mgmﬂmmﬁl““jml”“l
assem bly palette 40 are processed ahﬂ‘rnspectron station

processed di nensi ons and processed accuracy are neasured and ‘Wwhi‘ch‘ar &
di sposed i medi ately after the process statlon 2. Each of t he |nspect|on
stations 3,

8
9
10

11

10
11

12

13

14

15

16

i8

said data reading and writing means when said COllS are located
at a position facing said:recording head whereby transferring
said data between said coils and said recording head by a high

frequency signal acting as a carrier signal.

7. A method for managing data for a work production
line comprising a plurality of assembly lines connecting
sequentially to the next line, comprising steps of:

mounting at least one work on an assembly pallet having
a data storage member; |

processing the work mounted on said assembly pallet;

inspecting the processed work;

writing data of the result of said inspection in said
data storage member of said assembly pallet;

removing the work from said assembly pallet and
mounting the same work on a conveying pallet having a data
storage member for conveying the work to the next second
assembly line while transferring the data stored in said data
storage member of said assembly pallet to said data storage
member of said conveying pallet;

transferring data stored in said data storage member of
said conveying pallet to a storage member of a new assembly

pallet in the second assembly line.
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3 is prOV|ded ‘with. an IC card readlng and witing. nen} ber- 4 sQ that
‘i'nspection re6ﬁ+fs—ﬁ%—evefy;ﬁ+ﬂeessed part. are recorded in an 1C card

'mnDunted on th 40. A morkplece renoving station 5 is .
| ocat ed at anelelmm llmﬂ Hmly linglP~where, after the workpiece is

.'subjected to reqU|¢ed-pmocesses t he morkplece Is re- noved fromthe -

assenbly pallet 40 and nounted on a

10

11

8. The data manAging':method. of Claim 7, further
comprising a step of recording all data of the work in a data

recording device at. an end of the last assembly line.

9. The data managing method of Claim 7, wherein said
data storage member of said assembly pallet and said conveying

pallet is an IC card.

10. The data managing method of Claim 7, wherein said
IC card is a plate like card, said IC card comprising:

a semiconductor storage circuit and reading and writing
control circuit which are molded by a high-molecular material;

a pair of coils for a tfansmission of power and signal
by non-contact, said coils are %upﬁlied with operationgl power
due to an alternate magnetic field from a recording head of
said data reading and writing means when said coils are located
at a position facing said recording head whereby transferring
said data between said coils and said recording head by a high

frequency signal acting as a carrier signal.
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. conveylng pallet 6 on whi ch. are nmounted a plurality of morkpleces The-

. conveying pallet 6 i's provided with a storage nmember ‘such as an 1 C card 7,

" for exanple, having a capacity for storiing the inspection data of a .
plurality of workpieces. IC card reading and witirig menbers 8 and 9 are

" di sposed at the workpiece renov- ing station 5 and a position of waiting
for the conveying pallet, respectively, so that the inspection data is read

-16-

A data managing system for a production line in which a plurality of separated
| assembly lines (I, IT) are c_onnected together by a conveying pallet (6). Both an
assembly pallet (40) and the conveying pallet (6) are provided with a data storage
member (43, 7), the inspection result at each inspection station (3) is stored in the
data storage member attached (43) on the assembly pallet (40), and the data stored
in the data storage member (43) attached on the assembly pallet (40) is transferred
into the storage member (7) provided at the conveying pallet (6) at the work

removing station 3).

Refer to figure 1. . "
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© A second assenbly line Il, which is separately.con- structed fromthe first
i"asSenbly line I, includes at an initial stage thereof a head parts: N
' suppl ying stati:on 10 where the workpi ece which i's provisionally assenbl ed -
" by the first assenbly line |I and conveyed therefrom.upon the conveyi ng '

pallet 6 is muﬁ#‘ﬁb'iﬁ‘diaaﬁeeasmm y pallet 40 which is the sane as that used
in the first as- _ :

Wi
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IC card read| ng.and witing rrenbers 11 and 12 are di sposed at a. p05|t|on of

. waiting for the conveying pallet 6 and the head parts suppryimg station 10, |
_ respec- tively, so that the data of each wor kpi ece recorded‘h{a@heetﬂas];égn]{ laced

FIG 34 ——
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FIG. 4
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the IC card inthe assenbly line'l is read.out- by the I C card readlng and

;- writti ng menber 11 and transferred to the I C card reading and ‘wri ting. menmber -

12 and then recorded on the I C-card 7 of the assenbly pallet 40 every time .

" the provisionally- assenbl ed workpiece is taken GTT‘the—eenxeyL_g_ggllet 6.
. Simlar to the first assenbly line |, the" second am§ggg I|ne I
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§.assenbly paleﬁg¥ 40 process stations 13, 13 where the morkpleces nount ed
ion:the assenbly palettes 40 are processed and | nspection_stations 14 14 -
¢ where pro- .cessed dimensions and processed- accuracy are nea- sure
- which are. disposed i medi ately after- the process statlcn1IZBSEachuaémiﬁg

i nspection stations 14 is provided with an I C card reading
menber 15 and 16, with which inspection results of all pro

F/G 6

43
/J

ID DATA

43
~

ID DATA
1ST INSPECTION DATA

43 | 7
Z i
ID DATA 1ST INSPECTION DATA 2ND INSPECTION DATA

ID DATA
1ST_INSPECTION DATA
ZND INSPECTION DATA

43 1

Vd : Vol

1D DATA ]‘(,, ID DATA 1ST INSPECTION DATA 2ND INSPECTION DATA
1ST_INSPECTION DATA ID DATA 1ST INSPECTION DATA 2ND INSPECTION DATA
2ND INSPECTION DATA ID DATA 1ST INSPECTION DATA 2ND INSPECTION DATA
I0 DATA 1ST INSPECTION DATA 2ND INSPECTION DATA

/J43

ID DATA

1ST _INSPECTION DATA

2ND INSPECTION DATA

3RD_INSPECTION DATA

4TH INSPECTION DATA

i :HIS SHEET HAS BEEN

i REPLACED




(o 460 CF 2 U~ ¢
parts are recorded in an IC card nounted on the assem bly palette 40. A

head renoving station 17 is located at an end of the assenbly line Il where
t'he workpiece is renbved fromthe assenbly pallet 40. The head parts

renoving station 17 is provided with an-1C card readi ng and witing nenber

18 for reading out process data of the recording head (work) recorded on

the 1C card 43 of the assenbly pallet 40 and then transferred to a re-

DATA MANAGING SYSTEM FOR WORK PRODUCTION LINE

The present invention relates to a data managing system
for a work production line for supplying and receiving
processing data betwéen.a memory disposed on a conveying pallet
and a processing station disposed on a conveying passage of the
palette.

Conventionally, during manufacturing mechanical
apparatus constituted by assembling a plurality of parts, as
disclosed in Unexamined Japanese Patent Application (OPI) No.
Sho. 60-16348, in case of bonveying a work mounted onto a
palette through a produéfion line and each of parts is
assembled onto the work at_eaph process station, a memory
membér such as an IC card or the like is disposed on the
palette, which memory stores therein'processing'conditions or

S inspeét;on data, thereby to obtain data corresponding to the
H%sPecific work. |

However, in case where a plurality of separate lines
are required such as, for example, if the production line
cannot be constructed continuously in a single line due to a
small space, if a cycle time is different betweenfa plurality
of assembly lines or if a work is conveyed from an assembly

" line for each unit to a main assembly line for the products,
the palette must be conveyed to the next line while méunting

thereon the work. For this reason, it would be intricate to
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cordi.ng device 19. FIG 2 is a perspective view show ng the process station
qnd i nspection station, which constitute the as- senbly line according to
dne -enbodi nent of the present invention. The assenbly pallets 40 nove on a
pair of conveying rails 31,31 fi xedl y~€ecured on an upper surface of a base
frame 30. Process stations 34 and an inspection station

convey such a palette particularly when the prbduction line is

for producing a small scale product such as a recording head of

a printing apparatus.

The above problem may be solved to connect between the
assembly lines by a transmission line to transmit data for each

work. However, this will cause another difficulty that the

"work must be identified with a specific data.

The present invention was made in ﬁiew of the foregoing
difficulties and problems acéompanying the conventional data
managing system for production lines.

Accordingly, an object of the present invention is to
provide a data managing system for a production line in which
a plurality of separated asseﬁbi} lines are connected together
by a cénveying pallet. Each of the assembly lines includes-a
parts supplying station, a process station, an inspection
station and a work removing station which are provided along a
passage for conveying asseﬁbly pallets. A first and second
data stqrage members are disposed on each of the assembly
pallets and the conveying pallets, and inspection result is
stored in the first data storage member at each of the
inspection stations, whereas the data étored in the first data
storage member is transferred to the second data storage member
at the work removing station, and thé data stored in the second

data storage member is transferred at the next parts supplying
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35 are provided at desired |ocations as a unit. The uni- tary structure
enhances the flexibility of the production |line architecture. FIGS. 3A and
3B show an enbodi ment of the assem bly pallet The assenbly pallet is
provided with a pallet body 40, a pair of guide grooves 41 at a | ower
surface of the side wall thereof which are parallel with the assem bly
line for engaging with the pair of conveying rails 31,

. -3-

station to a first data storage member of the assembly palette, to correspond to each
of the works.

According to the present invention, a plurality of the inspection data obtained
in one assembly line are transferred to the second data storage member, and then the
data is transferred to the first data storage member of the assembly palette in the
next _assembl)" line, corresponding to the specific work. Thereforé, according to the
present invention, even if the plurality of assembly lines are separated from one

another or located far from one another, the inspection data of each work by each
assembly line can accurately be maintained. The reliability of managing the quality
of works can effectively be maintained.

Embodiments of the invention will now be described by way of example only
and with reference to the accompanying drawings, in which:-

Fig. 1 is a block diagram showing one embodiment of assembly line to which
the present invention is applied;

Fig. 2 is a perspective view showing the process station and inspection station
which constitute the asserribly line according to one embodiment of the present
invention; |

| Figs. 3A and 3B show an embodiment of the assembly pallet;

Fig. 4 is a schematic diagram showing an embodiment of an IC card
applicable for the present invention;

Fig. 5 is a flowchart showing an operation of the system according to an.

embodiment of the present invention;
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and a socket 42 at the bottom of the body 40 for insert- ing therein the IC
card 43. Reference nunmeral 45 de- notes a head for connecting the pallet to
dan I C card reading and witing nenber. - 5-

Fig. 6 show a condition of storage in an IC card.

The preferred embodiment of the present invention will
now be described in detail with reference to accompanying
‘drawings.

Fig. 1 is a block diagram showing one embodiment of
assembly line to which the -p'resent invention is applied. A
parts supplying station 1 where a work coﬁveyed from outside is
mounted on an assembly palette 40 described later is disposed
at an initial stage of a first assembly line I. The assembly

" 1ine I includes, along the conveying passage of the assembly
palette 40, process stations 2, 2 where the works mounted on
the assembly palette 40 are processed and inspection stations
3, 3 where processed dimensior:s and processed accuracy are
measured is disposed immediately after the process station 2.
Each of the inspection stations 3, 3 is provided with an IC
card reading and writing member 4, so that inspection results
of every processed parts are recorded in an IC card mounted on
the assembly palette 40.

A work removing station 5 is located at an end of the
assembly line I where, after the work is subjected with
required processes, the work is removed from the assembly
pallet 4.0 and mounted on a conveying pallet 6 for mounting
thereon a plurality of works. The conveying pallet 6 is

provided with a storage member such as an IC card 7, for
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FIG 4 is a schematic di agram showi ng an enbodi - nent of an IC card
applicable for the present invention. ‘A plate-like I1C card 50 has a

sem conductor storage circuit and reading and witing control circuit,
which are encapsul ated with a hi gh-nol geeul ar material. The IC card is

f'urt her provided at a surface thereof with a pair of coils 57 and 58 for
transm ssion of power and signals in a non-contacting manner. The coils 57

and o8 example, having a capacity for storing the inspection data of
a plurality of works. IC card reading and writing members 8
and 9 are disposed at the work removing station 5 and a
position of waiting for the conveying pallet, respectively, so
that the inspection data is read out by the IC card reading and
writing member 8 from the IC card mounted on the assembly
pallet 40 harmonized with the removal of the work which is
' provisionally assembled from the assembly pallet 40 at the work
| removing station 5. At the same time, the data is recorded on
the IC cérd 7 mounted on the conveying pallet 6 by the IC card
reading and writing membexr 9. -
A second assembly line II is separately constructed
from the first assembly line I, which includes at an initial
stage thereof a head parts supplying statiorn 10 where the work
which is provisionally assemblea by the first assembly line I
and convéyed therefrom through the conveying pallet 6 is
mounted on an assembly pallet 40 which.is the same as that used
in the first assembly line I.

IC card reading and writing members 11 and 12 are
disposed at a position of waiting for the conveying palletIG
and the head parts supplying station 10, respectively, so that
tHe data of each work recorded on the IC card in the assembly
line I is.read out by the IC card reading and writing member 11
and transferred to the IC card reading and writing member 12

and then.recorded on the IC card 7 of the assembly pallet 40
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are supplied wth operational power froman-alternate magnetic field froma
recording head 55 when the coils are located at a position facing the
recording head. Further, data is transferred between the coils and re-
cording head by a high frequency si gn’oﬁ' acting as a carrier signal, so that
the data fromthe inspection sta- tion is stored in and read fromthe

sem conductor stor- age circuit.

every time the provisionally assembled work is taken out of the
conveying pallet 6.

Similar to the first assembly line I, the second
assembly line II includes, along the conveying passage of the
assenbly palette 40, process stations 13, 13 where the works
mounted on the assembly palette 40 are processed and an
inspection stations 14, 14 where processed dimeﬁsions and
processed accuracy are measured is disposed immediately after
the process station 2. Each of the inspection stations 14 and
14 is provided with an IC card reading and writing member 15
and 16, respectively, so that inspection results of every
processed parts are recorded in an IC card mounted on the
assembly palette 40. A head removing station 17 is located at
an end of the assembly line 41 rhere the work is removed from
the assembly pallet 40. The head parts removing station 17 is
provided with an IC card reading and writing member 18 for
reading out process data of the recording head (work) recorded
on the IC card 43 of the assembly pallet 40 and then
transierred to a recording device 19.

Fig. 2 is a perspectivé view showing the process
station and inspection station which constitute the assembly
line according to one embodiment of the present invention.

The asseﬁbly pallets 40 moves on a pair of conveying
rails 31, 31 fixedly secured on an upper surface of'a base
frame 30. Process stations 34 and aﬁ inséection station 35 are

provided at desired locations as a unit. Combination of such
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The operation of the systemthus constructed will be described wth
reference to a flowhart shown in FIG 5. Wen a preassenbl ed workpiece is
conveyed by a. parts conveying pallet (not shown) to a starting point of the
production line (Step A, the workpi ece’ds mounted on the assenbly pallet
40 by the head supply station 1 (Step B). The assenbly pallet 40 is
conveyed by a belt-

a unit iﬁ plural enhances a flexibility of the production line
architecture.

Figs. 3A and 3B show an embodiment of the ﬁssembly
pallet. The assembly pallet is provided with a pallet body 40,
a pair of guide grooves 41 at a lower surface of the side wall
thereof which are parallel with the assembly line for engaging
with the pair of conveying rails 31, and a socket 42 at a
bottom of the body 40 for inserting therein the IC card 43.
Reference numeral 45 denotes a head for connecting the pallet
to an IC card reading and writing member.

Fig. 4 is a scheﬁatic diagram showing an embodiment of
an IC card applicable for the present invention. A plate like
.IC card 50 has a semiconductor storage circﬁit and reading and
writing control circuit which are molded by & high-molecular
material. The IC card is furthe;'provided at a surface thereof
a pair of coils 57 and 58 for a transmission of power and
signal by non-contact. The coils 57 and 58 are supplied with
operational power due to an alternate magnetic field from a
recording head 55 when the coils are located at a position
facing the recording head. Further, data 1is transferred
between the coils and recording head by a high freguency signal
acting as a carrier signal, so that the data from the
inspection station is stored in énd read from the semiconductor
storage circuit.

The operation of the system thus constructed will be

described with reference to a flowchart shown in Fig. 5.
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conveyer or the like to the process stations 2 (Step E), necessary parts
are assenbled onto the workpiece (Steps F, G and, after the assenbling
process (Step H), the pallet 40 is conveyed to the next process station

(Step E)

The assenbly is thus conpletei with required pro- cess steps.

2
The

pallet 40 is then noved to the inspection station 3 (Step |I) where the size
or relative position of

-
) REPLACEMENT SHEET
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When a preassembled work is conveyed by a parts
conveyiﬁg pallet (ﬁot shown) Ito a starting point of the
production line (Step A), the work is mounted on the assembly
pallet 40 by the head supply station 1 (Step B). The assembly

pallet 40 is conveyed by a belt-conveyer or the like up to the

process stations 2 (Step E), necessary parts are assembled onto

the work (Steps F, G) and, after the assembling process (Step
H), the pallet 40 is conveyed to the next process station 2

(Step E).

The assembly is thus taken place with required process

steps. The pallet 40 is then moved to the inspection station

3 (Step I) where the size or relative position of the parts
assembled on the work during the assembling processes are
measured (Step J). After finishing the measurement (Step K),
the data representing the resul;.of the measurement is output
by the IC card reading and writing member 4 to the recording
head and written in the IC card 43 attached on the assembly
pallet 40 with an ID data (Fig. 6, I,II and Step L).

After the inspection, the work aséembled therewith
required parts is transferred to the work removing station 5
which is an end station of the production, where the work
mounted on the assembly pallet 40 is removed therefrom by an
arm of machine robot or the like and then accommodated in the
conveying pallet 6 (Step M)f At the same time, the measurement
data stored in the IC card 43 attached on the assembly pallet

41 from which the work is removed is read by the IC card

Has Been Replaced
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the parts assenbl ed on the workpiece during the assem bling processes are
nmeasured (Step J). After finishing the nmeasurenent (Step K), the data
representing .the result of the measurenent is output by the IC card reading
and witing menber 4 to the recording h8ad and witten in the 1C card 43
attached to the assenbly pallet 40 with ID data (FIG 6, I,ll and Step L),
After the inspection, the workpiece assenbled with

reading and writing member 8 provided at the work removing
station 5, and the data is transferred to the IC card reading
and writing member 9 provided at the conveying pallet 6 through
a transmission line and then written in the IC card 7 attached
on the conveying pallet 6 (Fig.ls, III and Step N).

The work preassembled as described above is
accommodated in the conveying pallet 6 which conveys the work
to a start point of the second assembly line II (Step A). At
the start point of the second assembly 1line II each
preassembled work is taken out from the conveying pallet 6 with
the predetermined sequence by the head parts supplying station
10 and then mounted on the assembly pallet 40 similar to that
employed in the first assembly line (Step B). In this case,
since the second line is the next to the first assembly line
(Step C), the measurement da;a stored during the former
inspection in the storage member (IC card) 7 is read out by the
IC card reading and writing member 11 and transferred through

- the transmission line to an IC card reading and writing member
12. The measurement data thus transferred is then written in
the IC card 43 of the assembly pallet 40 mounting thereon the
preassembled work (Fig. 6, V and Step D).

After carrying out a predetermined.provisional process,
the assembly pallet 40 is conveyed to the process station 13
where necessary parts are assembied on the preassembled.work
(Steps F, G and H) similar to the first assembly line I.

Afterwards, the second inspection is taken place at necessary
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required parts is transferred to the workpi ece renoving station 5, which is
an end station of the production, where the workpiece nounted on the
assenbly pallet 40 is renoved therefromby an arm of an industrial robot or
the |ike and then acconmodated on the CHhVeying pallet 6 (Step M. At the
sdnme time, the nmeasurenent data stored in the |IC card 43 attached to the
assenbly pallet 41 fromwhich the workpiece is renoved is read
steps by inspection stations 14.(Steps I, J and K). The result
of the inspection (measurement) is written in the IC card 43
attached on the assembly pallet 40 by the IC card reading and
writing member 15 (Fig. 6, V and Step L). '
| ' When the assembly pallet 40 is conveyed up to the end
of the assembly line after completing the predetermined process
‘steps, the completely assembled work is ~removed from the
assembly pallet 40 at the removing station 17. At the same
time, all inspection data is read out by the IC card reading
and writing member 43 provided at the assembly pallet 40 and
stored in tﬁe recording device 189.

Although the above embodiment is described in case bf
employing separate two. assembly lines, the-invention is not
liﬁited thereto or thereby. _For example,'it is apparent that
the concept of the present ir:vention .may be applied to a
product line having three separate assembly lines.

As described above, according to the present invention,
both the assembly pallet and cohveying pallet are provided.wiih
a data storage member, the inspection result at each inspection
station is stored in the data storage member attached on the
assembly pallet, and the data stored in the data storége member
attached on the assembly pallet is transferred into the storage
member provided at the.conveying pallet at the work removing
station. Therefore, the inspection.data for a specific work

which must be assembled through a plurality of separated

assembly.lines can be managed corresponding to the work. Owing
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by the IC card reading and vvr'iti ng menber 8 provided -6- at the

wor kpi ece renoving station 5, and the data is transferred to the |IC card
readi ng and WW|t|ng menber 9 provided %t t he conveying pallet 6 through a
transm s- -1

to this data managing system, even if one product line is

divided into a plurality of assembly lines which are located

far from one other, the reliability of managing the quality of

works can effectively be maintained.

Sheet Has Been Replaced

I||l||\| L)

REPLACEMENT SHEET

0 2 NOV 1996




sion line and then witten in the I1C card 7 attached to the conVeying

pallet 6 (FIG 6, IIl and Step N). The workpi ece preassenbl ed .as descri bed
above is acconmpdated on the conveying pallet 6, which con- veys the
wor kpi ece to a start point of the secold-assem bly line Il (Step A). At

the start point of the second assenbly line Il, each preassenbled workpiece

Is taken of f the conveying pallet 6 in a predeternined_gﬁggmgﬁgstnR
’ €pla

oo AT

1. A data managing system for a work production line
comprising a plurality of assembly lines connecting
sequentially to the.next line, each assembly line comprising:

an assembly pallet for mounting thereon a wérk, said
.assembly pallet comprising a data storage means;

a parts supplying station where the work conveyed from
outside is mounted on said assembly palette;

at least one process.station where the work mounted on
said assembly palette is processed;

at least one inspection station where processed work is
measured, said inspection station comprises means for reading

| ]
and writing data of the measurement in said data storage means

oflsaid assembly pallet;

a work removing station where the work is removed from
said assembly pallet and mounted on a conveying pallet for
conveying the work to the next assembly line, said conveying
pallet comprising a data storage means, said work removing
gtation comprises means for transferring said measurement data
sﬁored in said data storage means of said assembly pallet to

said data storage means of said conveying pallet.

I
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by the head parts supplying station 10 and t hen mount ed-on _t he assenbly

pallet 40, which is simlar to that em ployed in © ?y l'ine
I pe first
rmer

h
(Step B). In this case, since the second line is S’SHW

assembly line (Step C), the measurenment!iata stored |
i nspection in the storage nenber (1C card) 7 is read out by the IC card

reading and witing nmenber 11 and transferred through the transm ssion |line
to an IC

2. The data managing system of Claim 1, further
comprising a data recording device at an end of the last

assembly line for recording therein all data of the work.

3. The data managing system of Claim 1, wherein said

data storage means of said assembly pallet is an IC caxd.

4. The data managing system of Claim 1, wherein said

data storage means of said conveying pallet is an IC caxd.

5. The data managing system'of Claim 3, wherein said
assembly pallet comprises:

a pallet body;

a pair of guide grooves ?isposed at a lower surface of
a side wall thereof which are parallel with the assembly line
for engaging with a pair of conveying rails; and

a socket disposed at a bottom of said body for

inserting therein said IC card.

6. The data managing system of Claim 3 or 4, wherein
said IC card is a plate like card, said IC card comprising:

a semiconductor storage circuit and reading and writing
control circuit which are molded by a high-molecular material;

a pair of coils for a transmission of power and signal
by non-contact, said coils are supplied with operational power

due té an alternate magnetic field from a recording head of
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card reading—and_mmLLing_nEﬂber 12. The measurenent data thus transferred
Is then witt the | C card 43 of the assenbly pallet 40 nounting
thereon the pr ewﬂwﬁplece (FIG 6, Vand Step D). After carrying
out a predeter pro- cedé4T the assenbly pallet 40 is
conveyed to the on 13 where necessary parts are assenbl ed on

t he preassenbl ed morkplece (Steps F, Gand H, simlar to

said data reading and writing means when said coils are located
at a position facing said recording head whereby transferring
said data between said coils and said recording head by a high

frequency signal acting as a carrier signal.

7. A method for managing data for a work production
line comprising a plurality of assembly lines connecting
sequentially to the next line, comprising steps of:

mounting at leasf one work on an assembly pallet having
a data storage member;

processing the work mounted on said assembly pallet;
p inspecting the-prdcesséd work;

writing data of the result of said inspection in said
data storage member of said asi?mbly pallet; |

removing the work from said assembly pallet and
mounting the same work on a conveying pallet having a data
storage member for conveyiﬁg the work to the next second
assembly line while transferring the data stored in said data
storage member of said assembly pallet to said data storage
member of said conveying pallet;

transferring data stored in said data storage member of
said conveying pallet to a storage member of a new assembly

pallet in the second assembly line.

AR
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the first assenbly line I. Afterwards, the second inspec- ti-en—+s—carried
out in necessary steps by inspection sta- tions 14 (Steps I, szlar'?ﬁfmségprpkplaced

result of the inspection (nmeasurenent) is witten in the IC"Cagvif “MMI‘H“‘

attached to the assenbly pallet 40 by the"I1C card readi ng and
8. The data managing method of Claim 7, further

menber 15 (FIG 6, V and Step L). Wen the assenbly pallet 40 i:
to the end of the assenbly line after conpleting the predeterm ned

comprising a step of recording all data of the work in a data

recording device at an end of the last assembly line.

9. The data managing method of Claim 7, wherein said
data storage member of said assembly pallet and said conveying

pallet is an IC card.

10. The data managing method of Claim 7, wherein said
IC card is a plate like card, said IC card comprising:

a semiconductor stbrage circuit and reading and writing
control-circuit which are molded by a high-molecular material;

a pair of coils for a transmission of power and signal
by non-contact, said coils are_iupplied with operational power
due to an alternate magnetic field from a recording head of
said data reading and writing means when said coils are located
at a position facing said recording head whereby transferring
éaid data between said coils and said recording head by a high

frequency signal acting as a carrier signal.

A
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process steps, the conpletely assenbl ed workpi ece is renmoved fromthe
assenbly pallet 40 at the renoving station 17. At the sane tine, all

i'nspection data is read out by the IC card reading and witing nenber 43
provi ded at the assenbly pallet 40 and stored in the recording device 19.

Tase of enploying separate two

‘Al t hough t he above enbodi nent relates to t
assenbly lines, the invention

DATA MANAGING SYSTEM FOR WORK PRODUCTION LINE

ABSTRACT

A data managing system for a production line in which a plurality of separated

assembly lines (I, II) are connected together by a conveying pallet (6). Both an

assembly pallet (40) and the conveying pallet (6) are provided with a data storage

member (43, 7), the inspection result at each inspection station (3) is stored in the

data storage member attached (43) on the assembly pallet (40), and the data stored

in the data storage member (43) attached on the assembly pallet (40) is transferred

into the storage member (7) provided at the conveying pallet (6) at the work

removing station (5).

Refer to figure 1. _ v
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As descri bed above, according to the present inven- tion, both the assenbly
pall et and conveying pallet are provided with a data storage nenber, the
i'nspection result at each inspection station is stored in the data storage
menber attached to the assenbly pallet,, and the data stored in the data
storage nenber attached to the assenbly pallet is transferred into the

st orage nenber provided at the conveying pallet at the workpiece re-
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noving station. Therefore, the inspection data for a specific workpiece
whi ch nust be assenbled through a plurality of separated _assenbly |lines can

be managed corresponding to the workpiece. OMng.-to this data nanaglng

system even if one product line is divjded into a pl urali tThisheesH mmwd
| i nes which are |located far. from one other, the rellablllty
qual ity of workpieces can be nmaintai ned effectlvely :
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What is clained is:
line conprising a plurality of assenbly |lines con-
each assenbly |ine conprising:

t'he next Iine,
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an assenbly pallet for nounting thereon a workpiece, said assenbly pallet
conprising a data storage neans; a parts supplying station where a
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at. | east one inspection station where the processed workpiece is neasured
ssai d inspection station conprising neans for reading and witing data of a
measurenent in said data storage neans of said assenbly pallet; a s
renoving station where the workpiece is renoved fromsaid a sep(gpl_ycw Te

and nounted on a conveylng pal l et for conveying the workpi ecg
_1_

DATA MANAGING SYSTEM FOR WORK
PRODUCTION LINE

BACKGROUND OF THE INVENTION

The present invention relates to a data managing
system for a work production line for supplying and
receiving procssmg data between a memory disposed
on a conveying pallet and a processing station disposed
on 2 conveying passage of the palette.

Conventionally, during manufacturing mechanical
apparatus constituted by assembling a plurality of parts,
as disclosed in Unexamined Japanese Patent Apphca-
tion (OPY) No. Sho. 60-16348, in a case of conveying a
workpiece mounted on a palette along a production line
and a plurality of parts are assembled onto the work-
piece at the various processing variations a memory
member such as an IC card or the like is disposed on the
palette, which memory stores therein processing condi-
tions or inspection data, thereby to provide data corre-
sponding to the specific workpiece.

However, in a case where a plurality of separate lines
are required, for example, if the production line cannot
be constructed continuously in a single Iine due to a
small installation space, if the cycle time is different
between assembly lines or if a workpiece is conveyed
from an assembly line for individual units to a main
assembly line for the overall products, the palette must
be conveyed to the next line while the workpiece is
mounted thereon. For this reason, it is often difficult to
convey such a palette, particularly when the production
lineisforsetnpproducingamallscaleprodnctsuchas
a recording head of a printing apparatus.

The above problem may be solved by provxdmg con-
nections between the assembly lines by a transmission
line to transmit data for each workpiece. However, this
will cause another difficulty in that the workpiece must
be identified with specific data.

SUMMARY OF THE INVENTION

The present invention was made in view of the fore-
going difficulties and problems accompanying the con-
ventional data managing system for production lines.

Accordingly, an object of the present invention is to
provide a data managing system for a prodaction line in
which a plurality of separated assembly lines are con-
nected together by a conveying pallet. Each of the
assembly lines includes a parts supplymg station, a pro-
cess station, an inspection station and a workpiece re-
moving station, which are provxded along a passage for



the next assenbly line, said conveying pallet com prisingreeta—sterage
peans, said workpi ece renmov- ing station conprising neans | oRERLASRMERT rSHEGT
sai d neasurenent data stored in said data storage neans of |sfilrd assenbty
pallet to said data storage neans of said conveying pallet] 2. Tgeh%@t,@gs
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managi ng systemof claim11, further com prising a data refo
an end of the | ast -2 -

conveying assembly pallets. First and second data stor-
age members are disposed on each of the assembly pal-
lets and the conveying pallets, an inspection result is
stored in the first data storage member at each of the
inspection stations, whereas the data stored in the first
data storage member is transferred to the second data
storage member at the workpiece removing station, and
the data stored in the second data storage member is
transferred at the next parts supplying station to a first
data storage member of the assembly palette, corre-
sponding to each of the workpieces.

According to the present invention, a plurality of the
inspection data obtained in one assembly line are trans-
ferred to the second data storage member, and-then the
data is transferred to the first data storage member of
the assembly palette in the next assembly line, corre-
sponding to the specific workpiece. Therefore, accord-
ing to the present invention, even if the plurality of
assembly lines are separated from one another or lo-

. cated far from one another, the inspection data of each
workpiece by each assembly line can accurately be
maintained. The reliability of managing the quality of
workpieces can be maintained effectively. .

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing one embodiment
of an assembly line to which the present invention is
applied;

FIG. 2 is 2 perspective view showing the process
station, and inspection station which constitute the as-
sembly line according to one embodiment of the present
invention;

FIGS. 3A and 3B show an embodiment of the assem-
bly pallet;

FIG. 4 is a schematic diagram showing an embodi-
ment of an IC card applicable for the present invention;

FIG. 5 is a flowchart showing an operation of the
system according to the present invention;

FIG. 6 shows a condition of storage in an IC card.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiment of the present invention
will now be described in detail with reference to the
accompanying drawings.
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FIG. 1 is a block diagram showing one embodiment
of an assembly line to which the present invention is
applied. A parts supplying station 1 where a workpiece
conveyed from the outside is mounted on an assembly
palette 40 is disposed at an initial stage of a first assem-
bly line I. The assembly line I includes, along the con-
veying passage of the assembly palette 40, process sta-
tions 2, 2 where the workpieces mounted on the assem-
bly palette 40 are processed, and inspection stations 3, 3
where processed dimensions and processed accuracy
are measured and which are disposed immediately after
the process station 2. Each of the inspection stations 3,
3 is provided with an IC card reading and writing mem-
ber 4, so that inspection resuits of every processed part
are recorded in an IC card mounted on the assembly
palette 40. '

A workpiece removing station 5 is located at an end
of the assembly line I where, after the workplece is
subjected to required processes, the workpiece is re-
moved from the assembly pallet 40 and mounted on a
conveying pallet 6 on which are mounted a plurality of
workpieces. The conveying pallet 6 is provided with a
storage member such as an IC card 7, for example,
having a capacity for storing the inspection data of a

-plurality of workpieces. IC card reading and writing

members 8 and 9 are disposed at the workpiece remov-
ing station 5 and a position of waiting for the conveying
pallet, respectively, so that the inspection data is read
out by the IC card reading and writing member 8 from
the IC card mounted on the assembly paliet 40 simulta-
neously with the removal of the workpiece which is
provisionally assembled from the assembly pallet 40 at
the workpiece removing station 5. At the same time, the
data is recorded on the IC card 7 mounted on the con-
veying pallet 6 by the IC card reading and writing
member 9.

A second assembly hne IO, which is separately con-
structed from ‘the first assembly line I, includes at an
initial stage thereof a head parts supplying station 10
where the workpiece which is provisionally assembled
by the first assembly line I and conveyed therefrom
upon the conveying pallet 6 is mounted on an assembly
pallet 40 which is the same as that used in the first as-
sembly line 1.

IC card reading and writing members 11 and 12 are
disposed at a position of waiting for the conveying
pallet 6 and the head parts supplying station 10, respec-
tively, so that the data of each workpiece recorded or




5. The data managi ng system of claim 3, wherein said assenbly pall et

~conprises: a pallet body;

surface of a side wall

a pair of guide grooves disposed at a | ower

t hereof which are parallel with the ags I '
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the IC card in the assembly line I is read out by the IC
card reading and writing member 11 and transferred to
the IC card reading and writing member 12 and then

recorded on the IC card 7 of the assembly pallet 40

every time the provisionally assembled workpiece is
taken off the conveying pallet 6.

Similar to the first assembly line I, the second assem-
bly line II includes, along the conveying passage of the
assembly palette 40, process stations 13, 13 where the
workpieces mounted on the assembly palettes 40 are
processed and inspection stations 14, 14 where pro-
cessed dimensions and processed accuracy are mea-
sured and which are disposed immediately after the
process station 2. Each of the inspection stations 14 is
provided with an IC card reading and writing member
15 and 16, with which inspection results of all processed
parts are recorded in an IC card mounted on the assem-
bly palette 40. A head removing station 17 is located at
an end of the assembly line I where the workpiece is
removed from the assembly pallet 40. The head parts
removing station 17 is provided with an IC card reading
and writing member 18 for reading out process data of
the recording head (work) recorded on the IC card 43
of the assembly pallet 40 and then transferred to a re-

cording device 19.

FIG. 2 is a perspective view showing the process

station and inspection station, which constitute the as-
§embly line according to one embodiment of the present
invention. : _

The assembly pallets 40 move on a pair of conveying
rails 31, 31 fixedly secured on an upper surface of a base
frame 30. Process stations 34 and an inspection station
35 are provided at desired locations as a unit. The uni-
tary structure enhances the flexibility of the production
line architecture.

FIGS. 3A and 3B show an embodiment of the assem-
bly pallet. The assembly pallet is provided with a pallet
body 40, a pair of guide grooves 41 at a lower surface of
the side wall thereof which are parallel with the assem-
bly line for engaging with the pair of conveying rails 31,
and a socket 42 at the bottom of the body 40 for insert-
ing thercin the IC card 43. Reference numeral 45 de-
notes a head for connecting the pallet to an IC card
reading and writing member.
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FIG. 4 is a schematic diagram showing an embodi-
ment of an IC card applicable for the present invention.
A platelike IC card 50 has a semiconductor storage
circuit and reading and writing control circuit, which
are encapsulated with a high-molecular material. The
IC card is further provided at a surface thereof with a
pair of coils §7 and 58 for transmission of power and
signals in a non-contacting manner. The coils 57 and 58
are supplied with operational power from an alternate
magnetic field from a recording head 55 when the coils
are located at a position facing the recording head.
Further, data is transferred between the coils and re-
cording head by a high frequency signal acting as a
carrier signal, so that the data from the inspection sta-
tion is stored in and read from the semiconductor stor-
age circuit.

The operation of the system thus constructed will be
described with reference to a flowchart shown in FIG.
5.

When 2 preassembled workpiece is conveyed by 2
parts conveying paliet (not shown) to a starting point of
the production line (Step A), the workpiece is mounted

- on the assembly pallet 40 by the head supply station 1
(Step B). The assembly pallet 40 is conveyed by a belt-
conveyer or the like to the process stations 2 (Step E),
necessary parts are assembled onto the workpiece
(Steps F, G) and, after the assembling process (Step H),
the pallet 40 is conveyed to the next process station 2
(Step E).

The assembly is thus complcted with required pro-
cess steps. The pallet 40 is then moved to the inspection
station 3 (Step I) where the size or relative position of
the parts assembled on the workpiece during the assem-
bling processes are measured (Step J). After finishing
the measurement (Step K), the data representing the
resuit of the measurement is output by the IC card
reading and writing member 4 to the recording head
and written in the IC card 43 attached to the assembly
pallet 40 with ID data (FIG. 6, LII and Step L),

After the inspection, the warkpiece assembled with
required parts is transferred to the workpiece removing
station §, which is an end station of the production,
where the workpiece mounted on the assembly pallet 40
is removed therefrom by an arm of an industrial robot
or the like and then accommodated on the conveying
pallet 6 (Step M). At the same time, the measurement
data stored in the IC card 43 attached to the assembly
pallet 41 from which the workpiece is removed is read
by the IC card reading and writing member 8 provided
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at the workpiece removing station 5, and the data is

transferred to the IC card reading and writing member

9 provided at the conveying pallet 6 through a transmis-

sion line and then written in the IC card 7 attached to

the conveying pallet 6 (FIG. 6, III and Step N).

The workpiece preassembled as described above is
accommodated on the conveying pallet 6, which con-
veys the workpiece to a start point of the second assem-
bly line II (Step A). At the start point of the second
assembly line II, each preassembled workpiece is taken
off the conveying pallet 6 in a2 predetermined sequence
by the head parts supplying station 10 and then mounted
on the assembly pallet 40, which is similar to that em-
ployed ia the first assembly line (Step B). In this case,
since the second line is subsequent to the first assembly

. Ime (Step C), the measurement data stored during the
former inspection in the storage member (IC card) 7 is

read out by the IC card reading and writing member 11

and transferred through the transmission Line to an IC

card reading and writing member 12. The measurement
data thus transferred is then written in the IC card 43 of
the assembly pallet 40 mounting thereon the preassem-

bled workpiece (FIG. 6, V and Step D).

After carrying out a predetermined provisional pro-
-cess, the assembly pallet 40 is conveyed to the process
station 13 where necessary parts are assembled on the
preassembied workpiece (Steps F, G and H), similar to
the first assembly line I. Afterwards, the second inspec-
tion is carried out in necessary steps by inspection sta--
tions 14 (Steps I, J and K). The result of the inspection
(measurement) is written in the IC card 43 attached to
the assembly pallet 40 by the IC card reading and writ-
ing member 15 (FIG. 6, V and Step L).

‘When the assembly pallet 40 is conveyed to the end
of the assembly line after completing the predetermined
process steps, the completely assembled workpiece is
removed from the assembly pallet 40 at the removing
station 17. At the same time, all inspection data is read
out by the IC card reading and writing member 43
provided at the assembly pallet 40 and stored in the

recording device 19.

. Although the above embodiment relates to the case
of employing separate two assembly lines, the invention
is not limited thereto or thereby. For example, it is
apparent that the concept of the present invention may
be applied to a product line having three separate as-
sembly lines.



| ocated at a position facing said recording head, thereby tfcit
data between said coils and said recording head by a high f :
acting as a carrier signal. 7. A rmethod for managi ng data f
produc- tion line conprising a plurality of assenbly |ines

sequentially to the next line, conprising steps of: nountinf
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As described above, according to the present inven-
tion, both the assembly pallet and conveying pallet are
provided with a data storage member, the inspection
result at each inspection station is stored in the data

" storage member attached to the assembly pallet, and the

data stored in the data storage member attached to the
assembly pallet is transferred into the storage member
provided at the conveying paliet at the workpiece re-
moving station. Therefore, the inspection data for a
specific workpiece which must be assembled through a
plurality of separated assembly lines can be managed
corresponding to the workpiece. Owing to this data
managing system, even if one product line is divided
into a plurality of assembly lines which are located far
from one other, the reliability of managing the quality
of workpieces can be maintained effectively.
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What is claimed is:

1. A data managing system for a workpicce produc-
tion line comprising a plurality of assembly lines con-
necting sequentially to the next line, each assembly line

an assembly pallet for mounting thereon a workpiece,

. said assembly pallet comprising a2 data storage .
means;

a parts supplying station where a workpiece con-
veyed from outside is mounted on said assembly
pallet; |

at least one process station where the workpiece
mounted on said assembly pallet is processed;

at least one inspection station where the processed
workpiece is measured, said imspection station
comprising means for reading and writing data of a
measurement in said data storage means of said
assembly pallet;

a workpiece removing station where the workpiece is
removed from said assembly pallet and mounted on
a conveying pallet for conveying the workpiece to
the next assembly line, said conveying pallet com-
prising data storage means, said workpiece remov--
ing station comprising means for transferring said
measurement data stored in said data storage means
of said assembly pallet to said data storage means of
said conveying pallet.

2. The data managing system of claim 1, further com-
prising a data recording device at an end of the last
assembly line for recording therein all data of the work-
piece.

3. The data managing system of claim T, wherein said
data storage means of said assembly pallet comprises an
IC card.

4. The data managing system of claim 1, wherein said
data storage means of said conveying pallet comprises
an IC card.

- 5. The data managing system of claim 3, wherein said
assembly pallet comprises:
a pallet body:
a pair of guide grooves disposed at a lower surface of
a side wall thereof which are parallel with the

assembly line for engaging with a pair of convey-
ing rails; and
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a socket disposed at a bottom of said body for insert-

ing therein said IC card.

6. The data managing system of claim 3 or 4, wherein
said IC card is a plate-like card, said IC card compris-

ing:

a semiconductor storage circuit and reading and writ-
ing control circuit which are encapsulated with 2

high-molecuilar material:

a pair of coils for a transmission of power and signal
in 2 non-contacting member, said coils being sup-
plied with operational power from an alternating
magnetic field from a recording head of said data
reading and writing means when said coils are
located at a position facing said recording head,
thereby transferring said data between said coils
and said recording head by a high frequency signal

acting as a carrier signal.

7. A method for managing data for a work produc-
tion line comprising a plurality of assembly lines con-
nected sequentially to the next line, comprising steps of:

mounting at least one workpiece on an assembly pal-

let having a data storage member;

processing the workpiece mounted on said assembly

pallet;
inspecting the processed workpxeee,

writing data of the result of said inspection in said

data storage member of said assembly pallet;

removing the workpiece from said assembly pallet
and mounting the same workpiece on a conveying
pallet having a data storage member for conveying
the workpiece to the next assembly line while
transferring the data stored in said data storage
member of said assembly pallet to said data storage

member of said conveying pallet;

transferring data stored in said dat storage memoer
of said conveying pallet t0 a storage member of a

new assembly pallet in the second assembly line.

8. The data managing method of claim 7, further
comprising a step of recording all data of the workpiece
in a data recording device at an end of the last assembly

line.

9. The data managing method of claim 7, wherein
said data storage member of said assembly pallet and

said conveying pallet comprises an IC card.

10. The data managing method of claim 7, wherein
said IC card is 2 plate-like card, said IC card compris-

ing:
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a semiconductor storage circuit and a reading and

. writing conmtrol circuit which are encapsulated
with a high-molecular material;

a pair of coils for a transmission of power and by
signals in 2 non-contacting manner, said coils being
supphcd with operational power from an alternate
magnetic field from a recording head of said data
reading and writing means when said coils are
located at a position facing said recording head,
thereby transferring said data between said coils
and said recordmg head by a high frequency signal
acting as a carrier signal.
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ABSTRACT

DATA MANAGING SYSTEM FOR WORK PRODUCTION LINE

‘A data managing system for a production line in which
a plurality of separated assembly lines are connected
together by a conveying paliet. Both the assembly pallet
and conveying pallet are provided with a data storage
member, the inspection result at each inspection station
is stored in the data storage member attached to the
assembly pallet, and the data stored in the data storage
member attached to the assembly pallet is transferred to
the storage member provided at the conveying pallet at
a workpiece removing station. .
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