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| 'Fi.eld of the Invention

The present invention generally relates to the field of automatic
assembly machines, and more particularly, relates to a method for
switching from the parts setup for a first product to a second product.

Background of the Invention

In the electronics industry, assembly machines or pick-and-place
machines are used to produce printed circuit boards (PCB). The pick-and-
place machine uses a variety of components to build a PCB. The
machine's head selectively picks components, held in feeders, from
predetermined locations on an assembly table and places them on a
printed circuit board. When the printed circuit board is completely
populated the assembly machine populates the next board. These
machines save a great deal of time and labor in populating PCBs. -
However, because of their large cost, they usually require a large
production run in order to justify their expense. Just in time,
manufacturing has reduced production run length. These shorter
production runs result in the operator having to change from one
product's setup to a second product's setup more frequently. This can
result in errors and down time.

Verification systems for pick-and-place machines have been
developed to increase the operator's accuracy in setting up the machines.
These systems include using bar-codes on the component reels and
reading these bar codes before placing the components onto the
production table. They also use lights to direct the operator where to place
the feeder onto the productidn table. In order to ensure the operator's
accuracy in placing the feeders onto the assembly table, these systems
require that the operator first remove all the existing feeders, then scan the
feeders before placing them back on the table. Since some of the -
components used in producing the first product may be the same



r4 nted circuit board. Wen the printed circuit board is conpletely
igopulated t he assenbly machi ne popul ates the next board. These 20

machi nes save a great deal of tine and | abor in popul ati ng PCBs. However,
betause of their large cost, they usually require a |large production run in
order to justify their expense. Just in ti2re, manufacturing has reduced
production run | ength. These shorter production runs result in the operator
having to change from one 25 product's setup to a second product's
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Verification édﬁ@ﬁ@ni Péed&&bfﬁh@jtﬁb%d‘ﬁ?@h%&@ﬁén%& SiEHR apgdl to

increase the operator's acguracy.in setti n&@pgl t Iﬂge machi nes.. These sistems
i ncl ude usi ngWaskesQRREEIINge Sxetems ct the gperator, With respectda par

codes before phétisioy onhthectably e pémovef ferhbee and add or just add-a
5 component. This process still does not use all the information available to
the assembly machine. The assembly of the first product may use a
component in one slot, and may use that same component in the second
product but in a second slot. This information is not taken advantage of
by either of the described systems. .

10 Thus, there exists need for a process which takes advantage of the
full information available to the assembly machine to minimize the
number of operator steps to change the setup from a first to a second
product. '

15 Brief Description of the Drawings

FIG. 1 is a drawing of a pick-and-place assembly machine;
FIG. 2 is a component feeder; -
FIG. 3 is a component reel;
20 FIG. 4 is a flow chart of a method used by the assembly machine of
FIG. 1 in a changeover process; _
FIG. 5 is a schematic diagram of the changeover process;
FIG. 6 is a flow chart of a remove and add operation; and
FIG. 7 is a flow chart of a move operation.

Detailed Deécription of the Drgwihgs

FIG. 1 shows an assembly machine, or pick-and-place machine 10.
The assembly machine 10 has an assembly table 12, a pick-and-place head
30 14, a CRT 16, a controller 18 and a scanner 20. The assembly table 10 has a
plurality of slots 22 which hold a plurality of feeders 24 (shown in FIG. 2).
Each slot 22 has a LED 26 and a proximity sensor 28 which can be a variety
of devices, and in the preferred embodiment is a hall effect sensor. The
proximity sensors 28 senses when the feeder 24 is placed in one of the slots
35 22. The pick—and-placé head 14 retrieves components from the feeders 24
located in the slots 22 and populates a printed circuit board (PCB). The



production table. They also use lights to direct the operator where to

- wplace the feeder onto the production table. In order to ensure the
operator's accuracy in placing the feeders onto-the assenbly table, these
systens require that the operator first renove all the existing feeders,
then scan the 35 feeders before placi ng4hemback on the table. Since
sone of the conmponents used in producing the first product may be the sane
-2- conponents used in the second product. The process of taking all the

conmponent f eetimasgionféf theecamponentsds ichiticpl, sincegthenaasendbdyk machine 10abl e
wastes oper at 96phid¥§s 12 PEB BaselaPorl A HohYSdndt Bt Ictatdd inhiphriiegReCt 10
slot 22. Misplacing the feeder 24 can result in a component being
misplaced which may cause the PCB to malfunction. The CRT 16 is used
5 to give instructions and information to the operator. The controller 18
controls all aspects related to the assembly machine 10.
The scanner 20 is used to verify the type of components on a
component reel 30 (shown in FIG. 3). The scanner 20 scans a component
ID tag 32 on the reel 30. This information is then passed to the controller
10 18 which verifies the information. The operator is then instructed to place
the component reel 30 onto the feeder 24, and the operator is then asked to
scan the feeder ID tag 34. With this information, the controller 18 can
verify the component and track the performance of the feeder 24.
When productioﬁ switches from a first printed circuit board to a
15 second printed circuit board, the first step that the controller 18 performs is
shown in FIG. 4. This process starts at block 100, then it determines the
differences between the first product setup and the second product setup at
block 102. Next, it determines which parts from the first setup need to be
removed, and which parts from the second setup need to be’'added at block
20 104. At block 106, the controller determines if any of the parts that needed
to be removed from the first setup also needed to be added in the second
setup. These parts, or components, are designated to be moved from their
present slot to their destination slot. _
The process of FIG. 4 is shown graphically in FIG. 5. The slots 22
25 are numbered one through twenty. Note that an actual machine would
probably have considerably more than 20 slots. Each part or component is
given an alpha label and not every slot has a component or a part. The top
diagram 502 represents the setup of the assembly table for a first product.
The second diagram 504 represents the setup necessary to produce a second
30 product, and the third diagram 506 graphically represents the changeover
process. In 506, those parts that need to be removed are shown
overlapping the top line 508, those parts that need to be added are shown
straddling the bottom line 510. While, those parts that need to be moved
from one slot to another slot are shown by the lines and arrows 512. The
35 first step in changing from the setup in 502 to the setup in 504 will be to
remove all those components shown straddling the top line 508, and not



each slot on the table, to renove, renove and add or just add-a- 5
sonponent. This process still does not use all the information available to
the assenbly machi ne. The assenbly of the first product nmay use a conponent
i - one slot, and may use that same.conponent in the second product but.in a
second slot. This information is not takent-advantage of by either of the
descri bed systens. 10 - Thus, there exists need for a process which
t akes advantage of the full i nformation available to the assenbl y machi ne

to mininize thssaviatedrwith thedines §2s Besnexs stepmpuldiie temoyefthose patisr st
tD? a_second p'ﬂ? hﬁﬁm assoc1ated with the lines Sﬁ | Ebr 'ﬁ?s"‘tﬁﬁéé)?ﬂ‘i’f‘c%lll Be
L onenekEom o ' $inally, the fast step in the process would be -
i s a conponenim@vesyiom slot4to slot1 inally, the last step 1%
to add those products straddling line 510. For instance, part Q-will be
5 added toslot3.

FIG. 6 describes a combined remove and add step, which is
represented by what occurs at slot 6 of FIG. 5. There component D is first
removed and then component S is added. The first step 600 requires that a
feeder be removed from a slot and that the feeder then be placed on a

10 storage rack. The second step 602 requires the operator to find the part
reel. In block 604, the operator scans the reel to verify that it is the correct
part. Next, the operator in block 608 scans the feeder ID tag and mounts
the part reel onto the feeder. In block 610 the operator places the feeder in
the slot directed by the assembly machine. This direction is usually

15 conveyed by both the CRT and by lighting one of the LEDs 22 where the
feeder is to be placed. Step 620 requires the operator to scan the feeder after
it has been placed on the assembly table 12. By asking the operator to scan
the feeder both before he places the feeder onto the table and after he
places the feeder on the table, the assembly machine can ensure that the

20 operator placed the correct feeder in the correct slot. The location of the
feeder is sensed by the proximity sensor 28.

FIG. 7 describes a move operation. The operator is first told to
remove a feeder, at block 700, from a particular slot. Once the controller
senses that this has been done, the operator is then told to place that feeder

25 in a second slot, in block 702. The controller then determines the time
between removing the feeder and placing the feeder in the second slot. If
the time is less than a threshold time, then the process continues by either
going on to the next move step or starting the add steps. If the time
exceeds a certain threshold, then the operator is directed to scan the part

30 on the reel, and things continue from block 604 through 612.



FI.G 3 is a conponent reel; 20 FIG 4 is a flow chart of a nethod
-used by the assenbly machine of FIG 1 in a changeover process; FIG 5 is a
schemati c” di agram of the changeover process; FIG 6 is a flow chart of a
renove and add operation; and FIG 7 is a flow chart of a nove operation.
25 Detail ed Description of the Drawings H5GG 1 shows an assenbly machi ne,
or pick-and-place nmachi ne 10. The assenbly nmachine 10 has an assenbly table
12, a pi ck-and-pl ace head 30 14, a CRT 16, a controller 18 and a
scanner 20. The asJbetprpcesshiescriberzhergipisaves timye duringoehangeoyarsh hol d a

plurality of B@@ﬂ%sth% éféQﬂWHde@ HotHave) to EIoddH1Pthe?feeliass, FirldERew® and a

roximty sensor varj ety
P Y parts, scan them ang load them into Yhe slots. Further time is saved by

move steps, where a part used in both setups is moved from ene slot to
5 the next slot. Having move steps saves the operator from having to
remove a feeder, locate the appropriate part reel, scan the part reel, mate
the reel to the feeder, and scan the feeder ID tag. Using the method
described herein, production changeover time is decreased, making it
economical to produce the short production runs required by just in time
10 manufacturing.
What is claimed is:



of, devices, and in the preferred enbodinent is _a hall effect sensor. The

proximty sensors 28 senses when ! ) BEENM aced in one of the
sl ots 35. The pirck=and- pl a¢ EﬁﬁeigL H§§t“ evigs conmponents fromthe

f eeders 24 ots 2P _and 1oy rinted circuit board
(PCB). Thej I!ﬂ m!'@ !j Ef t he conponetfs is critical, since the
assenbly machi ne s the PCB based upon a corrponent bei ng | ocat ed
in a particular slot 22. Msplacing the feeder 24 can result in a conponent
bei ng m spl aced which may cause the PCBGlaima| f unction. The CRT -16 is- used

5 to give instructions and information to the operator. The controller
18 :

1. A method for changing a parts table from a first product to a
second product, the parts table having a plurality of slots each-capable of
5 - holding a feeder containing a part, said method comprising the stepsij |
a) determining, from a first product setup and a second product
setup, which feeders need to be removed from the parts table;
b) determining, from the first product setup and the second product
~ setup, which parts need to be added to the parts table;
10 c) determmmg if any of the parts can be moved from a first slot to a
second slot on the parts table;
d) removing the feeders located at a destination slot of a feeder to be

moved;
e) moving the feeders that need to moved according to step c;
15 * f) removing the feeders that need to be removed according to step a
and have not be removed in step d or e; and |
g) placing the parts that need to be added in a feeder and adding the
feeders holding the parts to be added on the parts table.

20 2. The method according'to claim 1, wherein step ¢ further
includes the steps of determining if the part in any feeder to be removed
according to step a needs to be added according to step b.

3. The method of according to claim 1 wherein step g further
25 includes the steps of:

finding a part reel holding an appropriate part;

scanning a part reel's ID tag;

placing the part reel in a feeder;

scanning a feeder's ID tag;
30 placing the feeder in a designated slot; and

scanning the feeder's ID tag. |
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ant rots—att—aspects refated to the assenbly nmachine 10. The scanner 20 is

used to f conpon qeprEy reel 30 (shown in FIG
3). The |¥gmﬁm Im E a conponentm§$€$g on Je reel 30. This
| er 10

i nf or mat seed to the lcaontro 18 which verifies the
i nformation. The operator is then instructi®d to place the €onponent reel 30
onto the feeder 24, and the operator is then asked to scan the feeder |ID
tag 34. Wth this information, the controller 18 can verify the _conponent
and track the perfdr mande msthod of rvesifping the lagatiop s let oon pluralifyied from a

first printed I %ﬁﬁ rFeUW‘h
fi-rst step thCBinr heeh(t)gritel?odilll %“%e%bl g?blg?@lcf;?s::fg& aEhf eﬁ_?%fa;ﬁ E)Irrl cess

starts at bl oo @yo Pﬁ’é‘lﬁ?lf“%FeE %E‘iﬁééﬁprt‘ e first
product set uppadduét) ehe arthed Roagesing ethurst@psbfock 102. Next,- it

det er m r%es whi ch pas trgmfo(/%)nné yi) u}c:allgt?tof'S f%e&grsph elgu%go abc%mponent used to
produce the first product and not used to produce the second product;
b) moving a feeder, from a first slot to a second slot, having a

component that is used in producing the first and the second product;
c) finding a component used in producing the second product;
10 d) scanning an ID tag on the component used in producing the
second product; '
e) inserting the component used in producing the second product
into a feeder;
f) scanning an ID tag of the feeder holding the component used in
15 producing the second product; and
' g) placing-the feeder holding the component used in producing the
second product in a slot designated by the assembly machine.

5. The method of claim 4, further including the step of
20 - determining which components need to be removed, which components
need to be moved, and which components need to be added.

6. The method of claim 5, wherein step (a) further includes the
steps of: '

25 - i) alerting an operator to remove a feeder holding a component
used to produce the first product and not used to produce the second
product; _

ii) sensing when the feeder has been removed; and
iii) repeating step (i) and (ii) until all the feeders holding
30 components which need to be removed have been removed.
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renoved, and i C e second setup need to be added at bl ock 20

,104. At bl ock ntroller r ' of the parts that
“'needed to be ’Wﬂ"ﬂ:&'ﬁ&’”ﬂ'fl r sit 1§t%ﬂ§§§§é§§ r?gg"ded to be added inn the
second set up. es s e co nent 2 _desl eH ated to be noved from
their present slot to their destination sl8t. The process of FIG 4 is
shown graphically in FIG 5. The slots 22 25 are nunbered one through
twenty. Note that an actual nachi ne woul d probably have consi derably nore
than 20 slots. Each par Themethodookelaimsb, gvhereimatep (nfurthesiinglndeadheevery
slot has a co&gggp:t or a part. The top diagram 502 represents the setup of
the assenbly table for a first product. The secong ﬂéﬁgram 504 reﬁres nts
the setup necessar i alertiganapezatozs toigove a feedey halding aepmppaentps

di agram 506 gﬁﬁpf&&@dﬁlgth@@ﬁgﬁ&m%é b@cdﬂaaﬁw;r process. 1n.506, those
parts tgat need toiif)e rermveﬁl ar.e

sensing when the ?ehe%\g@ has been removed from a source slot;
iii) sensing when the feeder has been place in a destination slot; and
iv) repeating steps (i) to (iii) until all the feeder holding components

which needed to moved have been moved..

10 8. The method of claim 7, further including the steps of:
determining a time between steps (ii) and (iii);
if the time is less than a threshold proceeding to step (iv); and
if the time is greater than a threshold alerting the operator to
remove the feeder and proceed from step (d). |
15
9. The method of claim 5, wherein steps (c) to (g) are repeated
until all the components which need to be added have been added.
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overtapping the top line 508, t hose_p tBE\T_e\b to be added are shown
straddling the bottomline 510. W\ H\%SHE ~l- parts|that need to be noved
fromone slot to another slot ard shOV\BEB 'L-- es and arrows 512. The 35

firrst step in changing fromthe sk 502 to the setup in 504 will be to
renmove all those conponents shown straddli%rg the top line 508, and not

-4- associated with the lines 512. The next step would be to nove those
parts that are shown associated with the lines 512. For instance, part C
will be noved fromslot 4 to slot 11. Finally, the last step-in the process

woul d be to add thOSGME’PHQIIDi*(HR@l’ANGIBJGINPl@DU(FﬂONfSﬂ'HDBe part
Qwll be

5 - Abstract of the Disclosure

A method of changing the setup of an assembly machine (10) from a

first product to a second product. The assembly machine (10) has a
plurality of slots (22) each of which hold a feeder (24) containing a

10 component reel (30). The assembly machine (10) automatically assembles
a printed circuit board from these components. When a changeover
occurs the assembly machine (10) determines which components need to
be added (104), which need to be removed and which can be moved (106).
The assembly machine (10) then instructs an operator to first perform all

15 the remove operations, then to perform all the move operations and last
to perform all the add operations.
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5. » added to slot 3. FIG 6 describes a conbined renove and add step,
which is represented by what occurs at slot 6 of FIG 5. There conponent D
is first renoved and then conmponent S is added. The first step 600 requires
that a feeder be renoved froma slot and that the feeder then be placed on
a 10 storage rack. The second step 602 requires the operator to find
the part reel. In block 604, the operator1§63ns the reel to verify that it
is the correct part. Next, the operator in"block 608 scans the feeder 1D
tag and nounts the part reel onto the feeder. In block 610 the operator

pl aces the feeder in the slot directed by t assenbly machi ne. This _
direction is usually 15 conveyed by bot he CRT and by l'ighting one of
the LEDs 22 where the feeder is to be placed.e Step 620 requires the
operator to scan the feeder after it has bqss pl aced on the assenbly table
12. By asking the operator to scan '




~the freeder both before he places the feeder onto the table and after he

pl aces the feeder on the table, the assenbly machi ne can ensure that the 20
operator placed the correct feeder in the correct slot. The | ocation of the
feeder is sensed by the proximty sensor 28. FIG 7 describes a nove
operation. The operator is first told gﬁ(gfnnve a feeder, at block 700,
froma particular slot. Once the contr senses that this has been done,
the operator is then told to place that feeder in a second slot, in
bl ock 702. The cont hen d ter---:_ . ‘%e bet ween renovi ng t he

f eeder and pIacmgﬁf hé J . If the time is less than
a threshold tine en t he process C Orrt=pre by either going on to the next
nove step or starting the add steps. If ¥he tine exceeds a certain

230_ on the
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The  process descri bed herein, saves tinme during changeovers, because the -
operator does not have to unload all the feeders, find new parts, scan them
and load theminto the slots. Further time is saved by nove steps, where a
part used in both setups is noved fromone slot to 5 t he next slot.
Havi ng nove steps saves the operator f%ﬁywpaving to renove a feeder, |ocate
the appropriate part reel, scan the par eel, mate the reel to the feeder,
and scan the feeder ID tag. Using the nethod described herein, production

changeover tine is ;63 , Zsring it econom cal to produce the short
production runs ree®lir ju in time 10 manuf act uri ng:

600

REMOVE THE FEEDER FROM SLOT "X"
AND PLACE ON FEEDER RACK

602

FIND PART "Y* Ia/

604
SCAN WHEEL FOR PART “y* I’

_ 608

SCAN FEEDER I.D. I’/
610

PLACE FEEDER IN SLOT "X* I-/
612

SCAN FEEDER Ia/

FIG.7 |
700

REMOVE FEEDER FRON SLOT "X* I/
_ 702

PLACE FEEDER IN SLOT “Z°

DETERMINE

REMOVING THE FEEDER AND
PLACING THE FEEDER IS
LESS THAN THE
THREEHOLD

NO 708

I_ GO TO STEP "604" IA/




What..is claimed is: 1. " A nmethod for changing a parts tfgs

-ﬁsse*nbl y machine froma first product to a segong prgduct ﬂd' é@@@w SHEET
‘machine including a 5 controller, the parts table having a lurality of
sl-ots each capable of holding a feeder containing a part, dai{d oSt AdG 1996
conprising the steps of: a) determning, in the controller,| firoma first
product setup and a second product settp; which feeders nedd to be reroved
fromthe parts table; 10 b) determining, in the contlraller, fromthe

first product et up angiecoEBRFCRANSING  SRODGAON'SErDPed (o be

added to the parts ta

5 Field of the Invention

The present invention generally relates to the field of automatic
assembly machines, and more particularly, relates to a method for
switching from the parts setup for a first pi'oduct to a second product.

10
Background'of the Invention

In the electronics industry, assembly machines or pick-and-place

machines are used to produce printed circuit boards (PCB). The pick-and-

15 place machine uses a variety of components to build a PCB. The
machine's head selectively picks components, held in feeders, from
predetermined locations on an assembly table and places them on a
printed circuit board. When the printed circuit board is completely
populated the assembly machine populates the next board. These

20 machines save a great deal of time and labor in populating PCBs.
However, because of their large cost, they usually require a large
production run in order to justify their expense. Just in time,
manufacturing has reduced production run length. These shorter
production runs result in the operator having to change from one

25 product’s setup to a second product's setup more frequently. This can
result in errors and down time.

Verification systems for pick-and-place machines have been

developed to increase the operator’s accuracy in setting up the machines.
These systems include using bar-codes on the component reels and

30 reading these bar codes before placing the components onto the
production table. They also use lights to direct the operator where to place
the feeder onto the production table. In order to ensure the operator's
accuracy in placing the feeders onto the assembly table, these systems

~ require that the operator first remove all the existing feeders, then scan the

35 feeders before placing them back on the table. Since some of the

components used in producing the first product may be the same



c). gdeternmining, in the control | g&vif any of the parts ca Rf@bﬁm&‘m‘
first slot to a second slot on t{HHIPSHEET tHAY BEENI] renovi rg :
located at a destination slot ofl a fe[elgq_/.\cqgg be 1p noved,; Je) | t he

feeders that need to noved accordimg—to—stgp—ter—f) renoyi gr@\éef{%wérs
that need to be renoved according to step a and have not Pe ved in st

PP

(d) or (e); and g) placing the parts that need to be addefl in a feeder and

adding the 20 feeders holding the parts to be added on the parts—table.2

The met hod according to claim1, wherein steplg bfurther i.ncl udes t he
steps of deternining IMETROBPFOR GHANGING A PRODIECIIQN 8 ording to
step (a) needs to be added according to step (b). 25

5 Abstract of the Disclosure

A method of changing the setup of an assembly machine (10) from a

first product to a second product. The assembly machine (10) has a
plurality of slots (22) each of which hold a feeder (24) containing a

10 component reel (30). The assembly machine (10) automatically assembles
a printed circuit board from these components. When a changeover
occurs the assembly machine (10) determines which components need to
be added (104), which need to be removed and which can be moved (106).
The assembly machine (10) then instructs an operator to first perform all

15 the remove operations, then to perform all the move operations and last
to perform all the add operations.

Fig. 5

\
'Ilus Shee




nning a part reel's ID tap; 30 pl aci ng the part reel

iy W. ESM&éﬁkﬁ&éﬁfnfﬁacags@y;wmzi e e meorony e

scanning a feeder's IDtagl placing the feeder in a designated

in a

’;E.EWEXTWTMSH‘Q{AGT feeder's ID tag. 35 4.. A net hod of veri fyi ng t he

© lfocatTomor stot—of—a pturat-rtyof—conponent s—omanm—assenbty—tabte——of

dssenbl y machi ne when changi ng from producing a first product on the

gssenbly machine to a second
METHOD FOR CHANGING A PRODUCTION SETUP

A method of changing the setup of an assembly machine (10) from a first product to a sécond
product. The assembly machine (10) has a plurality of slots (22) each of which hold a feeder
(24) containing a component reel (30). The assembly machine (10) automatically assembles a
printed circuit board from these components. When a changeover occurs the assembly
machine (10) determines which components need to be added (104), which need to be
removed and which can be moved (106). The assembly machine (10) then instructs an
operator to first perform all the remove operations, then to perform all the move operations
and last to perform all the add operations.

i
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product, the assenbly nachine including a controller, the nethod conpr|5|ng

the steps of:_a) renoving a pI urality of feeders hol d| n
to produce the first product and not used to produce th¢

M

»dbm -“Ef b
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conponent used®in prbddtlﬁg tthe second product; d) scang
t he conponent used in producing the second product; 10

t he conponent used in producing the sec€lgims oduct intoia feeder;

f)

scanning an ID tag of the feeder hol ding the conponent used In

1. A method for changing a parts table of an assembly machine from a
first product to a second product, the assembly machine including a '

5 controller, the parts table having a plurality of slots each capable of
holding a feeder containing a part, said method comprising the steps of:
a) determining, in the controller, from a first product setup and a
second product setup, which feeders need to be removed from the parts

table;

10 b) determining, in the controller, from the first product setup and
the second product setup, which parts need to be added to the parts table;
c) determining, in the controller, if any of the parts can be moved

from a first slot to a second slot on the parts table;

d) removing the feeders located at a destination slot of a feeder to be

15 moved;

e) moving the feeders that need to moved according to step (c);
f) removing the feeders that need to be removed according to step a

and have not be removed in step (d) or (e); and

g) placing the parts that need to be added in a feeder and adding the

20 feeders holding the parts to be added on the parts table.

2. The method according to claim 1, wherein step (c) further includes
the steps of determining if the part in any feeder to be removed according

to step (a) needs to be added according to step (b).
25 o

3. The method of according to either claim 1 or claim 2, wherein step

(g) further includes the steps of:
finding a part reel holding an appropriate part;
scanning a part reel's ID tag;
30 placing the part reel in a feeder;
scanning a feeder's ID tag;
placing the feeder in a designated slot; and
scanning the feeder's ID tag.

35 4 A method of verifying the location or slot of a plurality of

components on an assembly table of an assembly machine when changing

from producing a first product on the assembly machine to a second
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a) removing a plurality of feeders holding a component used to
produce the first product and not used to produce the second product;

b) moving a feeder, from a first slot to a second slot, having a
component is used in producing the first and the second product;

c) finding a component used in producing the second product;

d) scanning an ID tag on the component used in producing the
second product;

e) inserting the component used in producing the second product
into a feeder;

f) scanning an ID tag of the feeder holding the component used in
producing the second product; and

g) placing the feeder holding the component used in producing the
second product in a slot designated by the controller of the assembly
machine.

5. The method of claim 4, further including the step of determining,
in the controller of the assembly machine, which components need to be
removed, which components need to be moved, and which components
need to be added. '

6. The method of claim 5, wherein step (a) further includes the steps
of:

i) alerting an operator to remove a feeder holding a component
used to produce the first product and not used to produce the second
product;

ii) sensing when the feeder has been removed; and

jii) repeating step (i) and (ii) until all the feeders holding
components which need to be removed have been removed.

7. The method of either claim 5 or claim 6, wherein step (b) further
includes the steps of:.

i) alerting an operator to move a feeder holding a component used
in producing the first and the second product;

ii) sensing when the feeder has been removed from a source slot;

iii) sensing when the feeder has been place in a destination slot; and
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8. The method of claim 7, further including the steps of:

5 determining a time between steps (ii) and (iii);
if the time is less than a threshold proceeding to step (iv); and
if the time is greater than a threshold alerting the operator to

remove the feeder and proceed from step (d).

10 9. The method of any one of claims 5 to 8, wherein steps (c) to (g) are
repeated until all the components which need to be added have been

added.
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iv) repeating steps (i) to (iii) until all the feeder holding components
which needed to moved have been moved.

8. The method of claim 7, further including the steps of:
5 determining a time between steps (ii) and (iii);
if the time is less than a threshold proceeding to step (iv); and
if the time is greater than a threshold alerting the operator to
remove the feeder and proceed from step (d).




