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57 ABSTRACT 
A robotic kitting apparatus takes parts bags containing 
electronic components and places the bags in appropri 
ate kit boxes for use in assembling electronic products. 
Each parts bag has a bar coded allocation tag that is 
read by a bar scanner. A computer controls a claw 
machine that picks up the parts bag from a conveyer 
belt and moves it to a kit box requiring that parts bag. 

1 Claim, 6 Drawing Figures 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 

  







U.S. S.I.Reg Aug 4, 1987 Sheet 3 of 5 - H320 

  



U.S. S.I.Reg. Aug 4, 1987 Sheet 4 of 5 - H320 

O 
CAROUSELS,46 KITTING 1. 

18 - NEAR is 2333B ONHA ) is 
COMPONENT 
PREP AND 
COUNTING 
AREA, 4O 

OOOOOOOOOOOO 
8 

22. 
Hiaasenator 

OOOOOOOOOOO 
24 2. O 28 -18 

F. G. 5 

  

  



U.S. S.I.Reg Aug 4, 1987 Sheet 5 of 5 - H320 

LOGIC DAGRAM 

READ BAG 
CODE 

S 
KTBOX N 
THAT ROW 

S 
BAG 

REQUIRED 

STOP BELT 

PCK-UP 
BAG 

READ LOCATION 
OF CLAW MACHINE 

S 
CLAW 

MACHINE OVER 
RGHT KIT 

BOX 

CONT, CLAW 
MACHINE 
DRIVE BELT 

RETURN CLAW 
MACHINE TO 

PCKUP POSITION 

F G. 6 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

    

  

  



BEST AVAILABLE COPY doodlaw liv NV S$ 
H.320 

1. 

ROBOTIC KETEENG 

STATEMENT OF GOVERNMENT INTEREST 

2 
dicular to the conveyor belt. If a particular bag is re 
quired in that row of kits as determined by a computer 
connected to the bar code scanner, the conveyor belt is 
stopped under a transporting device associated with 

The invention described herein may be manufactured 5 that row. The transporting device then picks up the 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon 

BACKGROUND OF THE INVENTION 
The present invention relates generally to electronic 

component packaging systems, and, more particularly, 
relates to an apparatus and method for automatically 
assembling electronic component kits. 
The assembling of components for a printed circuit 

board, for example, is a complicated process involving 
significant amounts of handling, allocating and parts 
preparation when numerous printed circuit boards are 
being assembled with numerous components. The diffi 
culty of having the right part available at the right time 
becomes an almost impossible task without having a 20 
large number of persons present. 

In the past, a kitting clerk having a required parts list 
for a particular board went to a parts store having nu 
merous bins of individual parts. The clerk selected the 
required parts and placed them in a kit bag one at a time 25 
until the kit was completed. The kit assembled, further, 
may be only for a portion of a larger assembly. The 
completed kit is then placed in a box having the other 
required kits. The completed box itself is then placed in 
a storage area designated as a next higher assembly area. 
The amount of kitting, boxing, etc. required is depen 
dent upon the end product and detailing herein would 
be difficult except to point out that each kit has nor 
mally in the past been placed manually into a box for 
storage. 

SUMMARY OF THE INVENTION 
The instant invention sets forth a robotic kitting appa 

ratus and method that overcome the problems noted 
hereinabove. 

In general, electronic components are first prepared 
for kitting. These components can be classified into 
axial, flat packages, and radial components depending 
on the positions of the leads. This preparation includes 
placing allocation tags on the components and cutting 
leads to proper lengths. After this, the components are 
placed in parts storage containers such as carousels 
associated with work-in-progress or other containers. 
From the work-in-process storage (WIP), another set of 

45 

selected marked bag and moves it over a predetermined 
kit box into which the selected marked bag is dropped. 
The position at which the transporting device is 
stopped can be determined through a cam mechanism at 

0 each kit box location or through magnetic indicators 
also at each location. The transporting device can move 
either left or right of the conveyor belt. The number of 
kit boxes per row and the number of rows is dependent 
on optimu in processing speed associated with the end 

15 product. 
It is therefore one object of the present invention to 

provide a means for robotic kitting of electronic compo 
neatS. 

It is another object of the present invention to pro 
vide an appar, atus that is an integral part of an electronic 
component as, sembly line. 

It is still an other object of the present invention to 
provide a pick-and-place robot used in conjunction with 
computer controls to assembly kits of electronics parts. 
These and many other objects and advantages of the 

present inventioi will be readily apparent to one skilled 
in the pertinent art from the following detailed descrip 
tion of a preferr, 2d embodiment of the invention and 
related drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a flow diagram showing steps required to 

prepare parts for assembly; 
FIG. 2 is a further detailing of block 15 of FIG. 1; 
FIG. 3 is a pictorial view of the robotic kitting appa 

ratus of this invention used in block 15B of FIG. 2; 
FIG. 4 is a pictorial view of an arrangement of equip 

ment used in block 15B of FIG. 2; 
40 FIG. 5 illustrates in plan view a possible arrangement 

of three claw machines of this invention; and 
FIG. 6 is a logic diagram used by a computer to 

control the claw machines of this invention. 
DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 
eferring to FIG. 1, a general flow diagram of the 

steps required to group parts for assembly is shown. 
Input are three types of parts (1) those requiring some 

allocation tags are attached for directing further distri- 50 preparation, (2) those not requiring preparation and (3) 
bution. The parts are then placed in bags and the bags. 
are placed in kits. At this point additional allocation tags 
are placed on the kits directing further distribution in. 
the assembly chain. Based on a production schedule, 

those that go directly into the assembly area without 
storage. Parts not requiring preparation are placed into 
work-in-progress storage, block 13. In block 11, the 
parts are prepared in accordance with specifications 

kits are released and eventually are combined withipur 55 and allocations required. For Example, 5% and 10% 
chased and manufactured parts to make an end product. 

Specifically, kitting of lot size components iscamied 
out by an apparatus that selects marked parts bagstaflat 
size components and places these bags in selectedi kit 

resistors are separated and grouped as to allocation. 
Leads on parts may be cut to proper length. After this, 
these prepared parts are also placed in WIP storage. 
From WIPstorage, a clerk pullslot sized packages of 

boxes based on the type of components in each bag and 60 parts and places these in appropriate: kits based on an 
the requirement of the selected kit. 

In order to place these bags, the marked bags are 
automatically scanned by a bar code scannes, for exam 
ple, if such coding is used, as the marked bags come 

other set of allocation tags. The completed kits are then 
placed in carousels awaiting a demand. 
When a production schedule requires a particular kit, 

block 17 of FIG. 1, the kit is given a further allocation 
down a conveyor belt from the component preparation 65 tag and shipped to the assembly area along with the 
and counting area or from the WIP storage. A bar code 
scanner is located at each row of kit boxes appropriately 
placed along the conveyer belt and each row is perpen 

manufactured parts required. 
Block 15 of FIG. 1 is further expanded in FEG, 2. 

From WIP storage of FIG. E. block 13, prepared parts 
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3 
and non-prepared parts are input into a count and break 
down area, block 15A of FIG. 2, wherein a counter 
bags in lot sizes parts based on input allocation tags. 
These parts bags are output with allocation tags to a 
loose kitting area, block 15B, where selected parts bags 5 
are placed in kit boxes to be detailed hereinafter. The kit 
boxes with allocation tags are then placed in the next 
higher assembly storage of FIG. 2, block 15C, or 
grouped with other kits formed from block 15D. 
FIG. 3 shows pictorially a robotic kitting apparatus 10 

10 associated with the loose kitting block 15B of FIG.2. 
A plurality of parts bags 12 are placed on a conveyer 
belt 14. Parts bags 12 come from either WIP stores or a 
counting and breakdown area. Bags 12 are libeled with 
a bar code tag 16 that determines to which it box 18 of 15 
a plurality of kit boxes 18 bag 12 is allocated to by de 
mand. Belt 14 moves bags 12 to a scanning area 20 
where a conventional bar scanner 22 reads ; barcode tags 
16. 
Based upon the information in each bar code tag 16, 20 

a programmed computer 48, shown in otline, stops belt 
14 so that a selected bag 17 is under a claw machine 24. 
A possible logic diagram used to program computer 48 
is shown in FIG. 6. After belt 14 stops, a pair of claws 
26 closes upon and lifts selected bag 17 from belt 14, 25 
Claw machine 24 is attached to a thrive belt 28 that 
moves to either side, if so required, of belt 14. 
Claw machine 24 once over the designated kit box 18 

opens claws 26 and selected bag 17 falls into designated 
kit box 18; thereafter, claw machine 24 recenters on bet 30 
14 to pick up another selected bag, 17. 
The means for stopping claw 1 nacine 24 over the 

designated kit box 18 based on baar code tag 16 can be, 
for example, a magnetic indicato r3D placed over each 
kit box 18 on a track 34 on which claw machine 24 rides. 35 
A magnetic pickup 32 shown in outineon the underside 
of claw machine 24 reads information on magnetic indi 
cator 30 and thus causes drive belt 2 to stop over the 
designated kit box S. Another possible means is to have 
at each kit box location a solenoid operated cam, not 40 
shown, mounted a track 34. Computer 4 determines 
the designated kai box is at which claw machine 24 
must stop and raises a cam at that location. The cam 
would operate on a microswitch, not showa, located on 
the underside of claw machine 24 to cause drive belt 28 
to stop. Another ahernative is a device that measures 
the amount of traved of drive belt 28 and stops belt 28 at 
the proper location. After selected bag 17 is dropped 
into designated kit box, claw machine 24 is returned 
to the center location. 

Kit boxes 18 may be located on either side of belt 14 
and there may be more than one row of kit boxes 18. 
One possible arrangment is shown in FIG. 5. The opti 
mum arrangement is dependent on the end product, 
speed of belts 14 and 28, and the time required to fill kit 55 
boxes 18. 
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4. 
One arrangement of a kitting area is shown in FIG. 4. 

Parts are pulled from WIP carousels 36 and placed on a 
conveyor belt 38 feeding a component preparation and 
counting area 40 where clerks 42 take parts from belt 
38. After the appropriate actions are taken on each part, 
the parts bags 12 are placed on belt 14 that feeds robotic 
kitting apparatus 10. Four rows of kit boxes are posi 
tioned to one side of belt 14. This is a more efficient 
configuration since workers do not have to walk around 
belt 14 to reach other kit boxes 18. The finished kit 
boxes 18 are placed in next higher assembly carousels 
46, for example, awaiting future demand. 

Clearly, many modifications and variations of the 
present invention are possible in light of the above 
teachings and it is therefore understood, that within the 
inventive scope of the inventive concept, the invention 
may be practiced otherwise than specifically claimed. 
What is claimed is: 
1. A robotic kitting apparatus for assembling elec 

tronic parts in kits comprising: 
a conveyor, said conveyor including a belt having a 

plurality of parts bags containing electronic parts 
placed on said bels, each of said parts bags having 
attached thereon an allocation tag with information 
thereo 

for reading said information contained on said 
allocation tag, said means for reading being located 
approximate to said conveyor belt for reading said 
allocation tag information; 

a computer, said computer being adapted to receive 
said allocation tag information from said means for 
reading, said computer programmed to control the 
robotic kitting apparatus; 

a plurality of kit boxes, each of said kit boxes sequen 
tially arranged in a plurality of rows perpendicular 
to said conveyor belt, a single means for reading 
being positioned before said, plurality of rows; 

a plurality of means for kitting said parts bags on said 
conveyor belt, a number of said means for kitting 
being equal to the rows of kit boxes, said means for 
kitting being positioned downstream from said 
means for reading, said means for kitting transport 
ing a selected parts bag to a designated kit box for 
depositing therein, one means for kitting operating 
on a single row of kit boxes, each of said means for 
kitting comprising: 

a claw machine that releasably engages said selected 
parts bag identified by said means for reading 

a drive belt attached to said claw machine for moving 
said claw machine over said designated kit box; 

a track, said track providing a surface upon which 
said claw machine translates over said kit boxes; 
and 

means for determining when to release said selected 
parts bag. 
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