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Section 1:  Executive Summary  
 

This AML Technical Data Package details and describes the methodology to produce a travel checker set on an 

automated production line in the Advanced Manufacturing Lab at Rensselaer Polytechnic Institute. A team was 

assembled consisting of 14 engineers from various disciplines (mechanical, electrical and computer engineering) 

to detail the design of the components, and more importantly, the design of the manufacturing process to 

produce roughly 600 units. 

The travel checker set is a folding type, allowing you to store the checker pieces in the game when it is in the 

closed position. The two halves are symmetrical to reduce the number of molds needed to be made. Each half 

consists of three main components - the board side, the board inlays, and the backing plate. The board side is a 

plastic injection molded part with recesses in it to accept the board inlays. The inlays are plastic injection 

molded pieces that will be pressed into place on the board body. The backing plate is an anodized aluminum 

sheet that covers the back of the shelled board body to make the part more aesthetically pleasing. The two 

board sides are attached by driving a plastic rivet through the hinges integrated in the board body. The board is 

held shut when not in use with a snap fit latch located on the outer edge of the unfolded game board. The 

pieces are plastic injection molded parts capable of stacking to allow players to be "kinged," as well as to allow 

for easy storage. 

This tech data pack consists of two main sections - component design (parts, molds, and fixtures), and assembly 

processes (automated and manual). The assembly process will be further developed in the second half of the 

course in order to produce 600 finished units. 
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Section 2:  Company Positions  
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Section 3:  Product Description  
 

Travel checker sets exist in all shapes and forms. Common features include folding boards to contain pieces, 

magnetic pieces to avoid shifting if board is bumped and the ability to play various games (i.e. chess and Othello) 

on the same board.  

 

Figure 1 - Common Travel Checker Sets 

Our checker set is the folding type, with the board located on the inside of the unit. The side of the board will 

accept injection molded inlay pieces which will make the checker board pattern. Both halves will be attached by 

driving a plastic rivet through the hinge blocks integrated into the mold of the board side. The board will be held 

shut with the use of a snap fit latch on the outside edge of each board side. 

Our travel checker set consists of 6 unique components and 62 total parts after final assembly. Each component 

is described below. 

¶ Board Side: The board side is a Plastic injection molded part that makes up the main structure of the 

playing board. It contains features that snap fit the boards together, recesses that accept the board 

inlays, and hinges that allow the board to open and close. This will be the largest of the components we 

make coming in at roughly 2.9 cubic inches in volume. The primary process for manufacturing the board 

side is plastic injection molding utilizing one aluminum 9" x 8" mold. The board side is designed to fit as 

either the left or the right side eliminating the need for two molds. After plastic injection molding is 

completed, we will set the boards up in fixture on the Haas vertical mill to drill out the hinge blocks to 

accept the plastic rivet that will fasten the boards together. 

¶ Board Inlay: This is a 0.5in x 0.5in square plastic injection molded part that is inserted and heat staked to 

the board side. These pieces will make the checker board pattern on the board side. They will be molded 

out of a different colored plastic than the board side. The primary process for producing the board inlays 

is plastic injection molding. 

¶ Backing Plate: This part will be a decorative plate that gets fastened to the back of each board side. This 

will be an anodized aluminum sheet that will be engraved with the RPI logo. Since the board side is 

shelled, this backing plate will make the board look nicer when closed. The primary process for 
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producing the backing plate will be through the use of a progressive die to punch the four (4) holes in 

the backing plate as well as to shear it to the correct size.  

¶ Playing Piece: The playing pieces will be plastic injection molded pieces capable of being stacked for 

Ŝŀǎȅ ǎǘƻǊŀƎŜ ŀƴŘ ŀƭƭƻǿƛƴƎ ǘƘŜ ǇƭŀȅŜǊǎ ǘƻ ōŜ άƪƛƴƎŜŘΦέ These parts are 0.39" in diameter and 

approximately 0.25" tall. The primary process for producing the playing pieces is plastic injection 

molding. 

¶ Plastic Rivet: This pin is a plastic rivet purchased from a vendor. It will snap in to place when inserted in 

ŜŀŎƘ ōƻŀǊŘ ǎƛŘŜΩǎ ƘƛƴƎŜ ōƭƻŎƪǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŘǊƛƭƭŜŘ ƻǳǘΦ 

¶ Christmas Tree Pin: This is a plastic pin with a number of fins running down the length. These will be 

purchased from the same company the plastic rivets are purchased from. They will be used to fasten the 

backing plate to the board side. 
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3.1  Bill Of Materials  
Table 1 - Bill of Materials 

Part No. Description Drawing No. Quantity 

Assembly Parts     

0 Checker Set Assembly 09FallB_CheckerSet_MA_011013   

1 Board Side 09FallB_boardside_091709 2 

2 Inlay 09FallB_Inlay_091709 32 

3 Plastic Rivet 09FallB_PlasticRivets_PC_011013 2 

4 Playing Pieces 09FallB_Playing_Piece_091709 24 

5 Back Plate 09FallB_Back_Plate_091709 2 

6 Christmas Tree Pins 09FallB_ChristmasPins_PC_011013 8 

Board Side     

100 
Board Side Plastic Injection 
Mold(9"x8") 09FallB_BoardMold_T100_011013 1 

101 Board Side Hinge Drilling Fixture 09FallB_BoardMold_PF_011013 1 

Inlay & Piece     

200 
Inlay & Piece Plastic Injection 
Mold(9"x8") 09FallB_InlayPieceMold_T200_011013 1 

201 Inlay Master Gauge 09FallB_InlayGauge_QC_011013 1 

Backing Plate     

300 Backing Plate Progressive Die 09FallB_BackingPlateProgressiveDie_T300_011013 1 

300-1 Progressive Die Bottom 09FallB_ProgressiveDieBottom_T300-1_011013 1 

300-1-1 Bottom Plate 09FallB_BottomPlate_T300-1-1_011013 1 

300-1-2 Guide Rod 09FallB_GuideRod_T300-1-2_011013 4 

300-1-3 Heinrich Co. Die   4 

300-1-4 Bottom Shear Plate 09FallB_BottomShearPlate_T300-1-4_011013 1 

300-1-5 SHCS, 1/8-44 x 0.625in LG   22 

300-2 Progressive Die Top 09FallB_ProgressiveDieTop_T300-2_011013 1 

300-2-1 Top Plate 09FallB_TopPlate_T300-2-1_011013 1 

300-2-3 
Brass Bushing McMaster No.6391K282 
- 1in ID x 1.25in OD x 0.75in LG   

4 

300-2-4 Punch Plate 09FallB_PunchPlate_T300-2-4_011013 1 

300-2-5 Heinrich Co. Punch   4 

300-2-6 SHSS, 1/4-20 x 0.625in LG   4 

300-2-7 Pressure Plate 09FallB_PressurePlate_T300-2-7_011013 1 

300-2-8 Die Spring McMaster No.9623K21 09FallB_DieSpring_T300-2-8_011013 2 

300-2-9 SHCS, 1/4-20 x 2in LG   2 

300-2-10 Hex Jam Nut, 1/4in   2 

300-2-11 Shear Blade 09FallB_ShearBlade_T300-2-10_011013 1 

300-2-12 SHCS, 1/4-20 x 1.25in LG   8 

300-2-13 SHCS, 1/4-20 x 0.75in LG   5 

300-2-14 Cylinder Rod Bracket 09FallB_CylinderRodBracket_T300-2-14_011013 1 

300-2-15 SHCS, 3/8-16 x 1.5in LG   4 
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Part No. Description Drawing No. Quantity 

300-3 Sheet Feeder 09FallB_SheetFeeder_T300-3_011013   

301 Laser Etch Fixture 09FallB_LaserEtchFixture_PF_011013 1 

Main Assembly     

400 Rivet Feeder (Vibrational) 09FallB_RivetFeeder_AF_011013 1 

401 Christmas Tree Pin Feeder (Vibrational) 09FallB_XMasTreePinFeeder_AF_011013 1 

402 Rivet Place End Effector 09FallB_RivetPlaceEndEffector_AF_011013 1 

403 Inlay Feeder 09FallB_InlayFeeder_AF_011013 1 

404 Inlay Assembly End Effector 09FallB_InlayEndEffector_AF_011013 1 

405 Board Side Assembly Feeder 09FallB_BSFeeder_AF_011013 1 

406 Board Side Place End Effector 09FallB_BSEndEffector_AF_011013 1 
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Section 4:  Assembly/Component Drawings  

 

4.1 Exploded View of Checkerboard 

4.2 Board Side 

4.3 Inlay 

4.4 Backing Plate 

4.5 Playing Pieces 

4.6 Christmas Tree Pin 

4.7 Plastic Rivet 

4.8 Backing Plate Progressive Die 

4.9 Inlay Master Gauge 

4.10 End Effector 
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4.1 Exploded View of Checkerboard  
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4.2 Board Side 
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4.3 Inlay  
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4.4 Backing Plate  
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4.5 Playing Pieces 
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4.6 Christmas Tree Pin  
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4.7 Plastic Rivet  

 












































































































































