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(57) Abstract: A multiple work station for a conveyor system adapted to transport product carriers by which the product holder of
the product carriers hangs down from the conveyor system, where the work station is adapted to connect to the main conveyor of the
conveyor system by a first switching element and a second switching element, and where the multiple work station comprises a plur -
ality of operation stations arranged along a sub-rail, where each operation station is provided with a operating position. The advant -
age of the invention is that a multiple work station is provided, m which a plurality of operation stations are provided. The multiple
work station is integrated with the main flow of the conveyor system, and also the identification system of the conveyor system is
fully integrated with the control system of the main flow in order to provide an efficient productivity and to minimize faults in the
production. The multiple work station is further advantageous for synchronous operations having approximately the same duration.



WO 2012/128705 PCT/SE2012/050299

10

16

20

&5

CONVEYOR WORK STATION
TECHNICAL FIELD

The present invention reigtes {o & work station for the use in a conveywy
systerm for conveying product carriers, where the work station comprises a
olurality of operation stations according o the preamble of claim 1. The
arrangement is sultable for conveyors camprising a main conveyor and g

plurality of work stations.
BACKGROUND ART

i conveyor systems for the forward feeding of product carriers which are
movably running on g main rail, there is often a need fo divert 8 product
carrier from the main flow in order to allow an operation on the product
carried by the product carrier. Such devices ars commonty known in texdile
factories, for sxample for sewing shirts, wherain different pieces of cloth
are logded in g product carrer, whers the product carrier travels on a rall
to a workstation in which part of Or all the pieces are 1o be sewn logether,
Such conveyar systems concern not only manufacturing of shirts or the
textile industry but are generally applicable for forward feeding of a
produgt carrer holding ong or more parts that reguires ong or more
operations. When 8 product is diverled from the main flow, the operation
on the product may be made in 2 flexible manner, since the operstion can
take the reguirad time without affecting the flow in the main flow. When the
oparation & complated, the produgt carrer with the produgct is directad into
the main flow agsin. ndividual identification means on esach product
carriers allows the system to track each product carders and thus sach
oroduct such that the each product can be divertad inlo the required work

sigtions.

The product carters ars transported by an endless belt. Guiding means
are usad in order to ensure thal the product cariers are securely
transported along the main rall and 1o ensure that the produst carrers do
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not derail from the main rail. In order for the product carrier to be ahble o
he diveried from the main rail Io a sub-rall at 2 work station ar reinserisd
from & sub-rsil gt a work station to the main rail, the main rall may be
provided with swilches that allows transfer of the product carrier to and

from the branches of the sub-rails al & work stalion.

The beam profile comprises the support surfaces of the main rail on which
the product carrer runs during transport, and also the guiding means
formed a8 an upwardly protruding flange betwesn the said suppord
surfaces. The produst carrer's wheels ars placed on each side of the
flange whersin derailing of the product camier is hindered.

A work station comprises 3 single operation station in which one or more
opergtions can be made on the product. Such operations may e.g. include
sewing logether different parts of fabric to form a garment, e.g. a shir,
sasembiing different product pads into a praduct or o modify one or more
products or product parts. The work station may turther comprise ong or
more sub-rails and may also comprise, since the conveyor system is
adapted for product camiers arranged above the operation station at the
work stations, a vertical chain camier which conveys the product carriar
from a sub-rail down to the work station and, after the operation, back up

o a sub-rail {o the main conveyor.

Such a work station is efficient in many ways, but for some typs of
operations, £ may be unnecessarily advanced, since eath work sialion
requires a switch and 3 conveyor loop. Further, such 8 work station
requires a relatively large space along the main conveyor rail, which
means that the main rall must pass sach work sigtion. For some iypes of
operations, the traditional work statinn layout may thus take up oo much
space and is further too complicated and oo costly. Thus, there is 8 nead
for a modified and improved work station.

DISCLOSURE OF INVENTION
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An obiect of the invention is therefore o provide a work station for a
conveyor system, where the work station is provided with & plurality of
operation stations. A further object of the invention is o provide 3
conveyar system comprising a work station having a plurality of operation
stations.

The solution to the problem according to the invention is described in the
characterizing part of claim 1 regarding the work stalion and in claim 11
regarding the convevor system. The other claims contain advantageous

furthar developments of the inventive work slation and conveyor system.

in a multiple work slation for a conveyor system, where the conveyor
systerm is sdapted o fransport product carriers by which the product
holder of the product carriers hangs down from the conveyor system and
where the product carriers are conveyed along & main conveyor (2} of the
conveyor system by a forwarding means driven by a molor, where the
work station is adapted to connect o the main conveyor of the canveyor
system by a first switching element and a second switching slement, the
object of the invention ig achieved in that the nultiple work station
comprises g plursiity of operation slations arranged along a sub-rail,

where sach operation station is provided with & operating position.

By this first embodiment of the mullipls work station, a work station having
a plurality of operation stations is provided. The work station is espscially
suilabla for subsequent operations which all requires approximately the
same tims, since the flow of the work siation is synchronous. The primary
use for such & work station is operations which {ske gpproximalely the
same fime o complete. Such opsrations may include pre-assembly of
smaller parts for & shirt, where all parts for the shirt is held by the product
carrder. it is also possible fo use the mulliple work siation s.g. for pra-
assembling smaller parts for a shirl, where ssveral parts ars grouped into
bundies and whare a bundie of parts is handled in each operation siation.
Other types of pre-mounting of parts are also possible. Bince the produdt
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flow through the work station is synchronous, #t 8 of advantage that all
parts are conveyed with the sams praduct carrier, in order 1o secure that
the proper parts are used for thal specific shirt. However, since the
product carriers are provided with identification means, i i slso possible
to track sl pards for a product even when the parls are conveyed by
differant product carriers. Dus fo the synchronous How, the time spent at
gach operation station by the product carrier should preferably also be
appraximately the same. During this Hime, one or more operation steps

may he performed by an oparaior.

in an advantagsous development of the inventive multiple work station,
the product cartders in the work stalion are conveyed by ralling on an
inciined sub-rail of the work station. In this way, the work station is simpla
and oost-effective and does not require any separate drive means. Ths
product carrier can be forwarded o the nexi operation station by the
previous operator. Since all operation stations are provided with a stop
member 3t the operating position, the product fow must nol be
synchronous. It is possible to provide a buffer space that can hold a
number of product carriers at one or more of the operaling positions. This
may be advantageous i order o optimize the product flow and fo
minimize the wailting times at the different operation stations. A buffer is
siso advantagsous for products thal must rest between the operations,

.4, when a product must dry or harden,

In an sdvantageous development of tha inventive multipls work station,
the product carers in the work station ars conveyed by a forwarding
means drivan by 8 molor, &.g. a driven chain or belt or other types of
forwarding means, aranged at the sub-rail of the work station. In this way,
the work station is adapted for an automated produdt flow, In which all
product carrers are conveyed at the sams time with the sams speed. The
stop members are hers controlled by the control systam of the convayor

system, such that they are openad at the same time. In this sxample, the
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product flow will be synchronous. In this case, a buffer at an operaling
position & not necessary since there will be no bulld up of product carriers

at one specific operation station,

In an advantageous development of the inventive multiple work station,
the work station is provided with at lsast one identification reader adapted
fo read a serisl number or the like from each product carrisr. In this way,
the control system of the conveyor system will be able {o follow and
control the product flow in the work station and also in the complete
conveyor system. in a further development, each operation station is
provided with an identification reader. This allows the control system o

monitor the production process even further,

By using identification means on each product carrier and at least one
identification reader at the mulliple work station, 2 production control
system can monitor all product carrers and wilt alse be able to balance the
production  system  depending on the Information retrieved from the
identification readers. This is sspecially advanlagsous in larger systems,
where the forwarding of product carrisr fo different work stations can be
decided in real ime by the production control systany. In this way, the
production control system can balance the production system, e.g. when a
work station breaks down or depending on the specific operations that is
o be performed at a given time. By integraling also the pre-assambly of
the mudtiple work sistions in the production control system, an even beller

control of the production system is possible,

In a conveyor system comprising a main conveyor and 8 plurality of
differant work stations, the ohisct of the invention is achisved in thal the
conveyor system comprises at least one multiple work station. In this way,
a conveyor system is provided, in which pre-assembly operations can be
parformed in 3 time efficient and space efficient manner. |t is thus not
required to provide 2 normal single work station for each operation, and i
i at the sams time possible fo integrate the pre-asssembly operations into
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the product flow of the convevor system. The integration of all operations
of 2 product into the same product flow will help to ensurs that the product

s assembled in g proper mannet,

in known systems, such pre-assembly operations are normally performed
iry specific pra-stations positioned spart from the main produst flow. Thers
is thus always a risk that wrong parts are combined fogether inte one
product since the pre-assembled parls are handled manually. Buch pre-

stations also reguirs specific storing and buffer spaces.

in an advaniageous development of the inveniive conveyor system, the
convevoer system further comprises a production control system. In this
way, the product flow can be monliored, scheduled and controlied in an

aefficient mannear,
BRIEF DESCRIPTION OF DRAWINGS

The inverntion will be described in further detail below, with reference {o

the attached drawing, where

Fig. 1 shows 3 schematic view of a conveyor system comprising 2

muttiple work station according to the Invention.
MODES FOR CARRYING OUT THE INVENTION

The embodiments of the invention with further devsiopments described in
the foliowing are to be regarded only as examples and arg in no way o
imit the scope of the protection provided by the palent claims. In the
described exampls, a simplified conveyor system for the manufacturing of
shirts is used 3s an example of 8 conveyor system comprising & multiple
waork station. In the oonveyor system, product carriers where the product
holders hang down from the main rall of the conveyor system are used.
Other types of conveyor sysiems adapled for different kind of products

where the product hangs from the product carrier can also be used with
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the inventive multiple work station. Such conveyor systems adapted for

hanging products are well known in the art and are not described in detail.

Fig. 1 shows schematically a conveyor system 1 compriging several
difforent work sigtions 8, 10, 11, 12 and 13 The conveyor system
comprizes a main conveyor 2 having & main rall & in which a forwarding
meaans in the form of a drive chain or drive belt is amranged. In the
described example, an endless drive chain Is used. Other typss of
forwarding means are also possible to use. The drive chaln i
advantageously made from a plastic that makes it bendable at lsast in the
horizontal plane, and that at the same tme is stiff enough o allow the
chain fo be either pulled or pushed forwards, I the main rall comprises
different levels in the verlical direction, the chain is preferably also
bandable in the vertical direction. The drive chain & in the described
conveyor system driven by a gear whest that is powered by a motor. BEven
though the use of a drive chain sccording to the above is a praferrsd
smbodiment, the invention may be used with drive belts and chains of a
different conventional kind. The drive chain is formed such that & may be
usad to power other components anywhare along the entire length of the

main rail.

A work station is connecied o the main rall by switching means 3, 4,
where switch 3 is adapted to divart a product carrler from the mainrait o 8
sub-rail at the work station and where switch 4 iz adapied o reintroduce
the product carter back o the main rall The work station further
comprises g feeding conveyor that will convey the product carrier from the
switch to the operation station of the work station. When the operalion is
completed, the product carrer is conveyed back to the second switch and
into the main sl Since the main rail s positioned high above the
operation station, the fesding conveysr normslly comprises a vertical
chain that will transport the product camier down o the operation station

and up i the level of the main rall after the operation. Depending on the
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type of work station, the work slation may also comprise a sub-rall that

may act as g bufler,

The convevor sysiem comprises a losding slation 8 arranged at the
beginning of the product flow. In the loading station, the aperator may load
all the pisces that will make up ong product inte the producat carrier, s
also possible fo lvad the product carrier with several parls of the same
type, e.g arrangad in bundies, which sre fo be pre-assembled. The
fading station may also comprise a buffer for product carders. When 2
product carrier is loaded, it will be routed through the different opergtion
steps with the pleces. Al sach operation station, one or more opearalions
will be performed. In the described example, all the pisces that are
raquirad for a shirt are loaded in the loading station.

The conveyor system further comprises an inventive multiple work station
11 comprising several operation stations 8. The mulliple work slation iz
provided with a sub-rall on which the product carviers are convayed. The
sub-rail is in one example an inclined rail that allows the product carriers to
roll on the rail, from one operation station o the next one. | 8 also
possible to provide the multiple work station with a feeding ¢hain or belt
that drives the produst carriers slong the raill The sub-rail is preferably
mounted at such a height that the product carrier must not leave the sub-
rail during the operation at the operation station. Depending on the type of
oparation, the parts held by the product carrier may sither ba removed
from the product camier or may not be removed during the opsration.
When smaller parts are sewn togsther, the parts are removed from the
oroduct holder of the product carrier and are sewn and the completed part
is then mloaded to a product holder of the product carrler. A larger part
may be sewn when the part is stilt atiached o the product carrer. Othey
operations, e.g. when components are assambled to 8 product hald by the
product carrigr, may be performed when the product is held by a product
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carrier. The height of the sub-rail is thus adapled o the type of operation
that is to be performed al the operation station,

The number of oparation stations In a multiple work station may differ, and
is preferably adapted to the type of operations that are to be performed in
the multiple work station. A multiple work station may have as little as two
operation stations and may have up 1o 20 or more operation slalions, even

though a suftable number normally is in the range of & fo 20,

Each operation station preferably comprises a stop member 14 of some
kind, which stops the product carrier at the operating position. One simple
stop function is a small protrusion on the sub-rall of the mulliple work
station. The product carrier will stop at the profrusion and the operation
can be performed. After the operation, the operator pushes the product
carmer over the protrusion such that the product carriers can rolf o the
stap member of the next operating station. It is also possible to use 8.g. &
rasitient stop means that can be passed by pushing the product carrier
such that the stop means deflects when the product carrjer is pushed
through.

The siop member may also be 3 remolely controlled catoh or the like that
is released with an external signal. The signal may bs provided by the
control system of the conveyar system, or may be provided by a swileh
pperated by the operator of the opsration station. When the multiple
operation station is controlled in a synchronous manner, each operalor
may push a swilch indicating thet the operation is completed. When 3l
operators have pushed the switch, the system may release all product
carriers at the same time. i this way, there is no need for a bulfer funclion

in the mulliple operation station.

A multiple work station is suitabls ko uss when several operations that take
approximately the same time are to be performed on a product. Such an
sxampls may e.g. pre-assembly of parts for g shirh. iIn the mulliple work
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station 11, sll smaller parts for a shirt are produced. Such pards are a4,
the cuffs, the oollar and the front pocketl. in the mulliple work station, sach
operator at the operstion stations parforms one operation each. Esch
operation at an operation station is planned such that all operations at the

differsnt operation stations will require approximataly the same time.

it is also possible that each opsrator performs more than one operstion
step st an operation siation, as long as the duralion of the operation steps
al one operation station is approximately equal fo the duration of
operations of the other operation siations in the wirk slation. An operator
may also perform the same operation on seversl lke parts, such 38
several identical parls grouped in a bundle. I is thus possible that one
operator produces £.g. 10 identical cuffs at one aperation station. Qften,
an operation station is adapted for one specific opsration, Thus, i may be
advantageocus {0 produce several identicst parts at one operation station.
One operation station may a0, be specifically adapled 1o sew cufls,
aniother for the sewing of collars, another for sewing butlon holes and yet

another for sewing butions. The operators may thus also move between

in the described example, the first aperator sews s.g. one of More seams
of a first cuff, the second operator sews the remaining seams of the first
cuff, the third operstor sews the bultonhole and the butlons on the first
ouff, the fourth aperalor sews one or more seams of the second cuff, the

fifth operator sews the remaining seams of the sscond cul, slc.

in the shown example, the conveyor system further comprises a second
multiple work station 12 similar to the first multiple work station 11 but
having fewer operation stations. Buch a multiple working station is alsa
used when several operations thal lake gpproximately the same time ars
fo be performed on g product. Such an example may s.g. asssmbly of
patts for & shirt. In the shown sxample, the second multiple work station
12 ix used to pre-gssemble somewhat larger parts of the shids, such as
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sewing the sleeves together or sewing s cuff to & slesve. Each operation
at an operation sistion is planned such that the opgrations 3t each
cparation sitation will requirs approximately the same time. In this
example, the first operstor sews the first seam of one slesve, the second
operator sews the second ssam of the first sleevs, the third operator sews
the ouff to the first slesve, efc. |t is also possible that each operator
performs more than one operation, as long as the folal time of the
operation steps st each wperation station equsis the duration of the

operations at the other operation stations in the work station.

When a product carrier with the pre-assembled parts has loft the last
operstion station of & mulliple work station, the pmduct carier is
reintroduced to the main rsil. The product carrer continues along the main
rait and is diverted into one of the single work stations 13, In sach single
work station 13, more opsrations are preferably performed on each
oraduct, or operations with differant duralions may be perormed without
nterrupting the product flow of the main conveyor. Thus, the single work
stations 13 miay be used as finishing siations, where the shitt is
completed. The operator of sach single work station may complete a shirt
or may prepare the shirt for a completion in a subsequent single work
station. It is also possible that an operator of a single work station
nerforms different operations on different products, in order o oplimize the
product flow, Whan a shirt is completed, # arrives at the unkosading station
14, in which the product is inspecied and packed. The unioading sistion
may comprise several sub-rails acting as buffers, &g In order o group
products of the same type, 8.4, having the same size andfor colour. At the
unioading station, the product carriers are emplied and forwarded 1o the

foading station.

in the shown exampig, the conveyor system comprisas two multiple work
stations, several single work stations, a loading station and an unioading

station. The number of work sigtions and the types of work stations are of
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course flexible and are preferably chosen such that an even product flow
iz schisved. The numbsy of different work sigtions is thus sslected such
that the duration of the opsrations of one work station or group of work
stations corresponds with the durstion of the opsrations at the other work

stations or groups of work stations.

Each product cartier is provided with an [dentification means that can be
read by kentification readers throughowt the conveyor system. The
identification means may be an RFID g, a bar code or another suitable
dentification means. The information from the identification readsr is sent
fo a production control system of the conveyor system. The production
control system can monitor and control tha praduct flow of the production
system. In lamger production systems, there are szeveral similsr work
stations in which the same operations can be performed, The produstion
control system can thus balance the production flow by directing the

product carrier to an available work station.

The system may futher comprise an information system  having
information displays af the operation stations that can inform the operalors
of e.g. the operations that arg to be performed, the upcoming operations
such that the opsralor can prepare the work station for that spsafic
operation, quality reports of the operstions performed by that operator or
other important information. The production control system can further
monitor the productivity of each aperstor. By intsgrating the pre-assembly
of & muiltiple work station in the production control system, an even betler
control of the production system s possible. In 3 multiple work station,
sach operating position may be provided with an dentification reader, or
one identification reader s provided at the beginning of the multiple work
station. ¥ each operaling position is provided with a switch that detects
that a product carrier has passed the operating position, those swilches
will provide information to the production control system regarding the
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status of each product camiers in the multiple work station without having

an identification reader al each operating postlion.

The invention is not I be regarded as being limited to the smbodiments
described shove, a number of additional variants and modifications being

5  possible within the scope of the subssquent palent claims.
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CLAIMS

1. A multiple work station {11, 12) for a conveyor system (1), where the

conveyor system is adapled {o transport product carriers by which the
crovuct holder of the product carrers hangs down from the conveyor
system and where the product carriers ars conveyed along a8 main
conveyvar {2 of the conveyor system by a forwarding means driven by
a motor, where the work station is adapled o connedl to the main
canveyor (2 of the conveyor system by a first switching slament {3)
and 3 second switching element{4), characterized in thatthe
multiple work station (11, 12} comprises a plurality of operation
stations (B) amanged slong 2 sub-rall (8), where the sub-rail (8) is
providad with a declination from the start of the suberail fo the end of
the sub-rajl which allows the product cariers fo oll on the sub-rail,
and whare sach operation station is provided with a operating position
(7) and whers sach operating position {7} is provided with a stop
member {14}

. Multiple work station according to ¢laim 1, characierized in

that the forwarding means of the main conveyor is an endless belt or

chain,

. Multiple  work  siation  according to cleim 1 o &

characterized in that the multiple work station comprises a
forwarding means driven by a motor adapled o convey the product

carriers along g sub-rail {8} of the multiple work station.

. Multiple work station according to clgim 3, characterized in

that the forwarding means of the multiple work station is an endless

beit or chain.

. Mulliple work station according fo any of the preceding claims,

charagterized in that the siop member (14} s controliabls by

an external signgt,
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. Multiple work station asccording o any of the preceding claims,

characierizedin that sl stop members (14} are releassd

synehronousty.

. Multiple work  siation according to any of claims 1 o 8§

characterized inthat the mulliple work station is provided with

at least one identification reading means.

. Multiple work station according to clgim 7, characterized in

that each operation station (8) is provided with an identification

reading means.

. Convayor system {1) comprising a main conveyor (23 and a plurality of

different work stgtions (8, 10; 11; 12, 13), characlerized in
that the conveyor system comprises at least one multiple work station

{11, 12} according to any of claims 1 to 10

10. Conveyor system according to cleim 8, characterized tn that

the conveyor system comprisas at lsast two multiple work stations {11,
12} having different numbers of operation stations (8}

11. Conveyor system according to cleimB8or i, characterized in

that the comveyor system furthsr comprises a production control

systam.
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