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APPENDIX B: KIT OF PARTS 
 

Please check the FIRST web site for an updated Kit of Parts list, as changes are expected. 

List of Components

Part Name/Description Qty/KitDimensions
Bearings

Product SupplierLocation

Pillow Block 21/2" The Torrington
Company

Green Container - Bearing Bag

Radial Ball Bearing With
Spherical O.D., RA008RRB

41/2” I.D., Self Locking Collar The Torrington
Company

Green Container - Bearing Bag

Single Row Radial
Flanged Ball Bearing,

41/4” I.D. The Torrington
Company

Green Container - Bearing Bag

Single Row Radial
Flanged Ball Bearing,

43/8” I.D. The Torrington
Company

Green Container - Bearing Bag

Two Bolt Self Aligning
Flange, 40MST

8Fits 1/2” Bearing The Torrington
Company

Green Container - Bearing Bag

Part Name/Description Qty/KitDimensions
Control System

Product SupplierLocation

15 Pin Solder Cup
Connector

2DB15 Female AMP
Foundation

Green Container - Electronics
Bag

25 Pin Solder Cup
Connector

2DB25 Male AMP
Foundation

Green Container - Electronics
Bag

Plastic Shield for 25 Pin
Connector

2fits DB25 Connector AMP
Foundation

Green Container - Electronics
Bag

Optical Sensor 4 Banner
Engineering

Green Container - Electronics
Bag

Fuse Panel 2ATC,  12 fuseable, 12 unfused BussmannGreen Container - Electronics
Bag

LED, Panel Mount 2Red, 12V Chicago
Miniature

Green Container - Electronics
Bag

LED, Panel Mount 2Green, 12V Chicago
Miniature

Green Container - Electronics
Bag

LED, Panel Mount 2Amber, 12V Chicago
Miniature

Green Container - Electronics
Bag

Muffin Fan (Tiny) 512 Vdc EBM IndustriesGreen Container - Electronics
Bag

Servo 242 oz./in. peak torque, 0.19 sec./60° Hitec RCD, Inc.Green Container - Electronics
Bag

Snap-Action Circuit Breaker 630 amp,12 volt, Auto-Resetting Snap-Action,
Inc.

Green Container - Electronics
Bag

Snap-Action Circuit Breaker 620 amp,12 volt, Auto-Resetting Snap-Action,
Inc.

Green Container - Electronics
Bag

Circuit Breaker 160 Amps, Ratings: 1-63A set at 77°F
Tripping curve: magnetic operates

SquareDGreen Container - Electronics
Bag

Anderson Power Products
Catalog

1Catalog Anderson Power
Products

Green Container - Loose

Quick-Disconnect Power
Connector (with 1' leads)

2#6 AWG Red/Black Wire, pair Anderson Power
Products

Green Container - Loose
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List of Components
Flightstick Joystick 27” Cable with Male DB15 CH ProductsGreen Container - Loose

Muffin Fan 112 Vdc EBM IndustriesGreen Container - Loose

Battery 212 volt ExideGreen Container - Loose

9 Pin Cable 4DB9 Male to Female, 6’, Shielded Innovation FirstGreen Container - Loose

PWM/Relay Cable 8Hitec/JR-style, 36” Long Innovation FirstGreen Container - Loose

PWM/Relay Y Cable 2Hitec/JR-style, 24” Long Innovation FirstGreen Container - Loose

Revolving Light 1w/ red and,blue lenses North American
Signal

Green Container - Loose

Yaw Rate Sensor 1 BEI Systron
Donner

Red Container - Loose

2 Conductor Jacketed Wire 135’, #16 AWG BICC GeneralRed Container - Loose

2 Conductor Jacketed Wire 130’, #24 AWG BICC GeneralRed Container - Loose

3 Conductor Shielded Wire 130’, #24 AWG BICC GeneralRed Container - Loose

1 Conductor Wire 135’, #10 AWG, Red Delphi
Connection

Red Container - Loose

1 Conductor Wire 135’, #10 AWG, Black Delphi
Connection

Red Container - Loose

1 Conductor Wire 110’, #6 AWG, Black Delphi Packard
Electric Systems

Red Container - Loose

1 Conductor Wire 110’, #6 AWG, Red Delphi Packard
Electric Systems

Red Container - Loose

Connector for  Seat Motor 22 pin, 16 AWG x 12" cable Delphi Packard
Electric Systems

Red Container - Loose

Connector for Yaw Rate
Sensor

13 pin, 24 AWG x 12" cable Delphi Packard
Electric Systems

Red Container - Loose

Battery Charger 1Sealed Lead Acid Battery, 4 amp ExideRed Container - Loose

15 Pin Molded Cable 2DB15 pin M-M, 6 feet Innovation FirstRed Container - Loose

Operator Interface 1 Innovation FirstRed Container - Loose

Power Supply for Operator
Interface

19 Vdc Innovation FirstRed Container - Loose

Radio Modem for Operator
Interface

1RS-422, 9 pin F, metal antenna Innovation FirstRed Container - Loose
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List of Components
Radio Modem for Robot
Controller

1RS-422, 9 pin F, rubber antenna Innovation FirstRed Container - Loose

Relay Module (Spike) 412V, 20A Max Innovation FirstRed Container - Loose

Robot Controller 1 Innovation FirstRed Container - Loose

Speed Controller (Victor
883)

4 Innovation FirstRed Container - Loose

Part Name/Description Qty/KitDimensions
Documentation

Product SupplierLocation

FedEx Airbills 4 FedExRed Container - Loose

Kee Klamp Pipe Fitting
Brochure

1 Kee Industrial
Products

Red Container - Loose

Kee Lite Pipe Fitting
Brochure

1 Kee Industrial
Products

Red Container - Loose

Part Name/Description Qty/KitDimensions
Fasteners

Product SupplierLocation

Velcro grip tie (2 in a pack) 16"x 1" Tyton
Hellermann

Green Container - Velcro Bag

Velcro Grip Ties 28" x 1.75" Tyton
Hellermann

Green Container - Velcro Bag

Velcro 1” Hook & Loop
Tape

136" Length, Adhesive Backing Velcro USA, Inc.Green Container - Velcro Bag

Velcro 1” One Wrap Tape 124” Lengths, Black Velcro USA, Inc.Green Container - Velcro Bag

Velcro 18" One Wrap grip
tie

21”x18" grip tie Velcro USA, Inc.Green Container - Velcro Bag

Velcro 5/8” One Wrap Tape 124" Lengths, Black Velcro USA, Inc.Green Container - Velcro Bag

Velcro 8" One Wrap grip tie 101”x8" grip tie Velcro USA, Inc.Green Container - Velcro Bag

Velcro Sticky Back Coins 15/8” Ø x 36" (48 sets) Velcro USA, Inc.Green Container - Velcro Bag

Drill Housing Screws 10#4 x 3/4, Pan Head - Phillips Fastenal
Company

Red Container - Miscellaneous
Bag

Drill Motor / Gearbox
Screw

4M4 x 6mm, Button Head 19 Fastenal
Company

Red Container - Miscellaneous
Bag

Helical Plastic Wire Wrap 11/4” Ø x 24” Tyton
Hellermann

Red Container - Miscellaneous
Bag

Helical Plastic Wire Wrap 11/2" Ø x 24” Tyton
Hellermann

Red Container - Miscellaneous
Bag

Polyethylene grommet 13/16" x 24” Tyton
Hellermann

Red Container - Miscellaneous
Bag
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List of Components
Polyethylene grommet 13/8" x 24” Tyton

Hellermann

Red Container - Miscellaneous
Bag

Part Name/Description Qty/KitDimensions
Misc Hardware

Product SupplierLocation

Drill Housing Cover 2 S-B Power Tool
Company

Green Container - Drill Bag

Flexible Shaft Coupling 2Black DEKARed Container - Seat / Window
Bag

Part Name/Description Qty/KitDimensions
Motors & Pumps

Product SupplierLocation

Drill Drive Assembly 3225 in-lb max, 3/8-24 UNF outer, M5
X 0.8 left-hand inner

S-B Power Tool
Company

Green Container - Drill Bag

Drill Motor 312 Vdc S-B Power Tool
Company

Green Container - Drill Bag

Johnson Electric Motor 140.55W max @ 27.59 m-Nm, 14043
Rpm

Johnson Electric
North America,

Green Container - Electronics
Bag

Fisher-Price 10 Web Jeep
Driver

2Black Fisher-Price, Inc.Green Container - Loose

Fisher-Price Axle 17/16" ∅ x 26" Fisher-Price, Inc.Green Container - Loose

Fisher-Price Motor/Gearbox 212 Vdc stall torque (mNm) 532.19+/-
10%

Fisher-Price, Inc.Green Container - Loose

Globe Motor with Drive
Assembly

212Vdc Globe MotorsGreen Container - Loose

Drill Housing  Kit  w/ Shift
Lever

2T-Handle Style Grip, Left/Right S-B Power Tool
Company

Green Container - Loose

Van Door Motor - Bosch 112 Vdc, 75 RPM Bosch
Automotive

Red Container - Loose

Motor, Chiaphua 1 ChiaphuaRed Container - Loose

Seat Motor, Keyang 212 Vdc Delphi
Automotive

Red Container - Loose

Window Motor, Left, Jideco 1 JidecoRed Container - Loose

Window Motor, Right,
Jideco

1 JidecoRed Container - Loose

Motor, Mabuchi 1 Mabuchi Motor
America

Red Container - Miscellaneous
Bag

Gear, for Chiaphua Motor 1 ChiaphuaRed Container - Seat / Window
Bag

Part Name/Description Qty/KitDimensions
Other

Product SupplierLocation

PUMA Size 5 Soccer Ball,
Yellow

1Size 5, Yellow PUMARed Container - Loose
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List of Components
Worm Gear Actuator-Left
Hand

12 inch linear movement Excellence
Manufacturing,

Red Container - Seat / Window
Bag

Worm Gear Actuator-Right
Hand

12 inch linear movement Excellence
Manufacturing,

Red Container - Seat / Window
Bag

Part Name/Description Qty/KitDimensions

Pulleys
Product SupplierLocation

Bushing (for CMT pulleys) 2fits 0.375"+0-.0005 (h6 tolerance)
shafts, pulley hub to shaft up to

Custom
Machine & Tool

Green Container - Pulley Bag

Bushing (for CMT pulleys) 2fits 0.500"+0-.0005 (h6 tolerance)
shafts, pulley hub-shaft up to 65Nm

Custom
Machine & Tool

Green Container - Pulley Bag

Pulley, aluminum timing
(use CMT 1216 bushing)

220 teeth,5mm HTD pitch,to 15mm
belt,use CMT 1216 bushing,flanged

Custom
Machine & Tool

Green Container - Pulley Bag

Pulley, plastic timing (use
CMT 1216 bushing)

130 teeth,5mm HTD pitch,to 15mm
belt,use CMT 1216 bushing,flanged

Custom
Machine & Tool

Green Container - Pulley Bag

Pulley, plastic timing (use
CMT 1216 bushing)

160 teeth,5mm HTD pitch,to 15mm
belt, use CMT 1216 bushing,flanged

Custom
Machine & Tool

Green Container - Pulley Bag

Part Name/Description Qty/KitDimensions

Rods & Shafts
Product SupplierLocation

Flexible Motor Shaft 213.5” Long, Fits Seat Motor Grand Rapids
Controls

Red Container - Seat / Window
Bag

Aluminum Rod 11/2” Ø x 24” Northstar Steel
and Aluminum,

Red Container - Tube

Shaft, TGP (turned,
ground, polished)

11/4” Ø x 18” TGP Northstar Steel
and Aluminum,

Red Container - Tube

Shaft, TGP (turned,
ground, polished)

13/8” Ø x 18” TGP Northstar Steel
and Aluminum,

Red Container - Tube

Shaft, TGP (turned,
ground, polished)

15/16” Ø x 18” TGP Northstar Steel
and Aluminum,

Red Container - Tube

Shaft, TGP (turned,
ground, polished)

11/2” Ø x 18” TGP Northstar Steel
and Aluminum,

Red Container - Tube

Part Name/Description Qty/KitDimensions

Springs
Product SupplierLocation

Compression Spring 20.600” O.D. x 2.25 ” Long
 x 0.067” Wire Diameter

Associated
Spring

Red Container - Miscellaneous
Bag

Constant Force Spring,
Extra Small

20.34” I.D. Associated
Spring

Red Container - Miscellaneous
Bag

Constant Force Spring,
Large

21.02” I.D. Associated
Spring

Red Container - Miscellaneous
Bag

Constant Force Spring,
Medium

20.59” I.D. Associated
Spring

Red Container - Miscellaneous
Bag

Constant Force Spring,
Small

20.51” I.D. Associated
Spring

Red Container - Miscellaneous
Bag

Extension Spring 20.650” O.D. x 2.000” Long
 x 0.055” Wire Diameter

Associated
Spring

Red Container - Miscellaneous
Bag
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List of Components
Torsion Spring, Left Hand 2180 Degrees, 0.404” Dia

, 0.048” Wire Diameter
Associated
Spring

Red Container - Miscellaneous
Bag

Torsion Spring, Right Hand 2180 Degrees, 0.404” Dia
, 0.048” Wire Diameter

Associated
Spring

Red Container - Miscellaneous
Bag

Latex Tubing 11/4” I.D., 3/8” O.D., 5’ Kent ElastomerRed Container - Miscellaneous
Bag

Part Name/Description Qty/KitDimensions

Tool
Product SupplierLocation

Crimping Tool for
Spade/Ring Connectors

1Orange/Black Color Thomas & Betts
Corp.

Green Container - Loose

Part Name/Description Qty/KitDimensions

Wheels
Product SupplierLocation

Caster, W/ 1/2-13x1 1/2
stem

2300 Pounds, swivel FastenalGreen Container - Loose

Wheelchair Wheel 26” Ø, 5/16” I.D. Bearings, 1-1/2” Wide
Flange

Skyway
Recreation

Red Container - Loose

Wheelchair Wheel 28” Ø, 5/16” I.D. Bearings, 1-1/2” Wide
Flange

Skyway
Recreation

Red Container - Loose
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APPENDIX C: ADDITIONAL HARDWARE LIST 
 

 

Bearings

Bearings Any amount,  Any size

Control System

DB15 M-M Cable 6' Length, Up to 2

Electrical Tape Any amount when used as an insulator 

Insulated Electrical Connectors Any amount/size, off-the-shelf, proper
gauge/current rating

Permanent Magnet Any amount

Wire Proper gauge, color & insulated

Wire Nuts Any amount

Joystick, Steering Wheel, or Pedals 15 pin (not USB) PC interface, up to 6

Plastic Enclosure for Custom Circuit BUD Industries, P/N: PN-1324-C, qty 1

Electronic Components Up to $100 worth from Future FAI or
Digi-Key

PWM/Relay Cable Hitec/JR-style, 36” Long, Any Amount

Snap-Action Circuit Breaker 30 amp,12 volt, Auto-Resetting, Any
Amount - when used with Speed Controller

Snap-Action Circuit Breaker 20 amp,12 volt, Auto-Resetting, Any Amount

Project Box Black , Almond or Gray

Custom Circuit Board must fit inside Plastic Enclosure for Custom
Circuit Board (see below), qty 1

Diode for Double Solenoid Valves P/N: 1N4001, 1A Max, up to 4

Heat Shrink Tubing Any amount, Any Ø

Hood for 15 pin connector Thermoplastic, Up to 12
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Potentiometer Any amount, 100k Ohms, linear taper

PWM/Relay Y Cable Hitec/JR-style, Any Amount

Relay Module (Spike) Any amount - when used per rules

Speed Controller (Victor 883) Any amount - when used with motor

Switches Any amount, off-the-shelf, non-powered

Terminal Blocks Any amount, off-the-shelf, proper
gauge/current rating

Fasteners

Fasteners, Washers, Nuts, Adhesives Any amount/size

Joining Plates for Extrusions Any amount, Any size

5 Minute Epoxy Gel

Rubber Band, Large 3-1/2” x 1/4” wide, Up to 5

Hose Clamps Any Ø, Any amount

Pipe fittings (tees, reducers, elbows,
angles)

Any amount - to join sections of pipe

Rubber Band, Small 3-1/2” x 1/8” wide, Up to 5

Pipe Endcaps Any amount - if used to cap pipes

Pipe flanges Any amount - if used to attach pipes

Rods & Shafts

Pins - linkage or hinge Any amount

Shaft Couplings any amount, any size

Threaded Rod 1/4” Ø x 20”, 20 Pitch Coarse Thread
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Copper Water Pipe Any length, 1/2” Ø 

Electrical Conduit Pipe (EMT) Any length, 1/2” - 3/4" Ø

Flexible Conduit (ENT) Any length, 1/2” Ø PVC

Metal Shaft any amount, up to 1" Ø

Schedule 40 PVC Pipe Any length, 1/2” - 1 1/2" Ø

Wooden Closet Rod Any length, up to 1 1/4” Ø 

Rope, Belts, & Chain

Steel Cable Any length, up to 1/8"Ø

Chain/Belt Any length

Nylon Braided Rope Any length, up to 5/16” Ø 

Timing Belt Up to 20', single or double sided

Sheets & Boards

HDPE Block 1 Piece 1" x 12” x 12"

Wood Any length,  3/4” x 3-1/2” 

1/2” Plywood  1 sheet 4'x8' 

1/4” Plywood 1 sheet 4'x8' 

Aluminum Plate Any length, Up to 1/4” thick 

Polycarbonate Sheet Any amount, Up to 3/8” thick

Steel Plate Any amount, Up to 1/4” thick
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Springs

Snugger Spring With Plastic Guide

Sprockets & Pulleys

Sprockets, Gears and Pulleys Any size, Any amount, with or without
internal bearings

Structural

Aluminum Angle Any length, Up to 2"x2"x 1/4" thick

Extruded Aluminum Any length, Up to 2"x3" cross-section

Extruded Fiberglass Any length, Up to 3"x3" cross-section

Steel Angle Any length, Up to 2"x2"x 1/4" thick

Fiberglass Any amount, Up to 1/8” thick

Resin + Hardener As needed for fiberglass 

Wheels

Caster, Swivel Any amount, up to 3" Ø

Skyway Wheels any amount, any size
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APPENDIX D: SMALL PARTS INC ORDERING 
INFORMATION 
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APPENDIX E: KEE KLAMP ORDERING 
INFORMATION 
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APPENDIX F -SUPPLIER CONTACT INFORMATION 
 
Associated Spring Raymond  
Customer Service 
P.O. Box 586 
1705 Indianwood Circle 
Maumee, OH  43537-0586 
Phone:  1-800-458-0867 

AutoDesk, Inc. 
111 McInnis Parkway 
San Rafael, CA  94903 
Ph: 415-507-5000 

EBM Industries, Inc. 
100 Hyde Road 
Farmington, CT 06034 
Phone: 860-674-1515 
Fax: 860-674-8536 
Email: sales@ebm.com 
Web: www.ebm.com 

Exide Corporation 
13000 Deerfield Parkway 
Bldg 200 
Alpharetta, GA 30004 
 

Fisher Price Motor and Gearbox 
purchase from any authorized 
Power Wheels Service Center. 
P/N - Mabuchi RS550PF-6534 
Gearbox # 7 

Future Electronics, Inc. 
Pete Rosati  
41 Main Street 
Bolton, MA. 01740 
Ph: 800-444-1521(listen to menu choices 

carefully) 
Web: www.futureelectrnics.com 

All Pneumatics questions or problems 
HPE Automation 
PH:  954-429-9560 
Fax: 954-429-9515 (primary) 
Fax: 954-429-0858 (back up) 
E-mail: fhord@hpeco.com 

Hitec RCD Servos 
12115 Paine St. 
Poway CA 92064 
Phone: 858-748-6948 
Web: www.hitecrcd.com 

Hellermann Tyton 
7930 N. Faulkner Rd. 
P.O. Box 245017 
Milwaukee, WI 53224 
Phone: 800-537-1512  
Fax: 800-848-9866  
Web: www.hellermanntyton.com 

Innovation First, Inc. 
8910 F. Wesley St. 
Greenville, TX 75401 
Phone: 903-454-1978 
Web: 
www.innovationfirst.com/firstrobotics/ 
NO PHONE ORDERS WILL BE TAKEN 
Purchase of CH Joysticks and Snap 
Action Circuit breakers available 

Kee Industrial Products, Inc. 
100 Stradtman Street 
Buffalo, NY 14206 
Ph: 800-851-5181 
Fax: 716-896-5696 
Web:  www.keeklamp.com 

McMaster-Carr Supply Co. 
473 Ridge Rd. 
 P.O. Box 317 
Dayton, NJ  08810 
Phone:  732-329-3200 
Fax: 732-329-3772 
Web: www.mcmaster.com 

Parallax, Inc. 
3805 Atherton Road 
Suite 102 
Rocklin, CA 957657 
Phone: 888-512-1024 
Fax: 916-624-8003 
Web: www.parallaxinc.com 

S-B Power Tool Company 
121 Corporate Blvd 
South Plainfield, NJ 07080 
Phone: 908-769-8208 
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SMALL PARTS, INC. 
13980 NW 58th Court 
Miami Lakes, FL  33014 
Phone:  305-820-9371 
Fax:  800-423-9009 
Web: www.smallparts.com 

Skyway Recreation Products  
4451 Caterpillar Road 
Redding, CA 96003 
Phone:  800-332-3357 
Fax: 530-243-5104 
Email: sales@skywaywheels.com 
Web: www.skywaytuffwheels.com 

S.S. Mills, Inc. 
P.O. Box 1568 
Customer Service 
Dalton, GA 30722 
Phone: 800-241-4013 
Fax:  706-277-3677 

Thomas & Betts 
Electrical Components Division 
8155 T & B Blvd. 
Memphis, TN 38125 
Phone: 901-682-8221 or 800-888-0211 
Fax: 800-888-0790 

Torrington Bearings 
For additional bearings call  
Motion Industries, Inc. 
P.O. Box 1097 
Earth City, MO 63043-0097 
Phone: 314-770-2600 
Fax: 314-770-2272 

Velcro USA, Inc. 
406 Brown Avenue #1 
P.O. Box 5218 
Manchester, NH 03103 
Phone: 603-669-4892 
Fax: 603-669-899 
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APPENDIX G  - MANUFACTURER PART 
SPECIFICATIONS 

 

The following pages are manufacturers' specifications for parts provided in the Official Kit of Parts. 
Additional booklets are in the Kit. 
Be sure to read these spec sheets in order to properly allocate and use components. 
Specification sheets in this section are in the order listed below for the following suppliers: 
 

Supplier Kit Part 
AMP Incorporated Connector Housing 
Associated Spring Raymond Springs 
Banner Engineering Sensors 
BEI Systron Donner Inertial Division Yaw Rate Sensor 
Delphi Interior and Lightning Systems Van Door Motor 
Fisher-Price Motor 
Globe Motor Motor and Drive Assembly 
EBM Industries, Inc. Muffin Fans 
Innovation FIRST Speed Controller 
Keyang Seat Motor 
Mabuchi  Motor 
Pioneer Packard Connectors 
S-B Power Tool Company Drill Motors 
Skyway Recreation Products Wheel Chair Wheels 
Snap-Action, Inc. Circuit Breakers 
Square D Main Circuit Breaker 
The Torrington Company Ball Bearings 
Tyton Hellermann Corporation Wire Wrap, Grommet, and Grip Ties 
VELCRO USA, Inc. Velcoin, One Wrap, and Hoop and Loop 
Yuasa Exide, Inc. Battery 
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G    

DELPHI INTERIOR AND LIGHTING 

BOSCH VAN DOOR MOTOR SPECS 

Bosch Motors are used in the 1999 Toyota Sienna and the 1999 Ford Windstar.  If you wish to purchase an 
additional Bosch motor, you must buy the entire “Power Sliding Door unit”.  The Bosch motor is the right hand 
side motor.  Great care must be taken when removing the motor from the front door unit.  The retaining clips 
must be removed from the output shaft or damage will occur to the shaft 

FISHER-PRICE MOTOR INFORMATION 
The following are approximate performance data for the Fisher-Price motor/gearbox sets supplied in the kits.  
The motor used is a Mabuchi model RS-550PF-6534. 
 

 

GLOBE MOTOR 

GLOBE MOTOR AND DRIVE ASSEMBLY SPECS 

 

Warning: The Globe Motor cannot support side loads. 
 
 

No Load Speed: 75 RPM 
Stall Torque Clockwise: 34 Nm 
Stall Torque Counter-
Clockwise: 

30 Nm 

Stall Current:  44 Amps 
All specs at 12 Vdc. 

Motor no-load speed 15,000 RPM 
Motor stall current 57 A 
Motor stall torque 0.363 N-m 

Gearbox ratio 147:1 
No-load speed w/gearbox 100 RPM (estimated) 

Stall torque w/gearbox 34.7 N-m (estimated) 

 Motor with Drive Assembly Motor Only 
No Load Speed: 87 RPM ± 1 97 RPM 
Stall Torque: 150 In-lb 30 oz-in 
Stall Current: 18.5 Amps 18.5 Amps 
No Load Current 0.820 Amps 0.820 Amps 
 All specs at 10 Vdc.  
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KEYANG 

SEAT MOTOR SPEED-TORQUE CURVE 
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G   

Thomas&Betts 
 
Standard nylon 6/6 cable ties 
 

Cat. No. Bulk Pkg. 
Cat. No. 

Body 
Width (in.) 

Length 
(in.) 

Max. Wire 
Bundle Dia. (in.) 

Tensile 
Strength (lbs.) 

TY52315M TYB2315M 0.091 7.00 1.500 18 
Cable ties made from natural nylon 6/6 are excellent performers in most applications.  Nylon 6/6 is 
recommended for use in temperatures ranging form 185°F to -40°F. 
 

   
 
 
 

 



THE 2002 FIRST ROBOTICS COMPETITION MANUAL  

Copyright © 2002 FIRST  ROBOT APPENDIX: G PART SPECIFICATIONS G-45 

 



THE 2002 FIRST ROBOTICS COMPETITION MANUAL  

G-46 ROBOT APPENDIX: G PART SPECIFICATIONS  Copyright © 2002 FIRST 

Nylon Insulated Ring - Insulation Grip 
 

Cat. No. Bulk Pkg. 
Cat. No. 

Wire 
Range 

Max. 
Ins. 

Bolt 
Hole 

Wt./Lbs. 
Per 1000 

        Dimensions    
  A        B      C       M 

 RAX63* 26-24 0.125 #6 3 0.57   0.25   0.22   0.72 
RA18-6 RA853 22-16 0.136 #6 2 0.83   0.26   0.25   0.71 
RC10-6 RC333 12-10 0.210 #6 3 1.00   0.37   0.27   0.81 
RE6-14 RE267 6-5 0.420 #10 16 1.65   0.49   0.28   1.40 
Not Listed By U.L. CSA 
Installing tools: WT200, WT112M, WT145C, WT1455, ERG-2001, ERG-2003, WT145A, WT2130A (RC, 
RBC) 
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Disconnect terminals provide a quick, reliable method of connection to terminal blocks and 
boards without the use of tools.  They are supplied in a variety of styles to meet virtually all 
quick-disconnect requirements.  Female disconnect terminals and matching male tabs 
accommodate a range of 22-10 AWG, and are available in non-insulated, partially insulated, 
and fully insulated styles, in both nylon and vinyl.  They are available in various tab widths 
including 0.250”, 0.187” and 0.110”, and a combination size.  A unique construction of the 
female disconnect offers long term dependability.  The brazed seam serrated barrel provides 
maximum tensile strength. 
 
250 Series - Female Disconnects 
 

Cat. No. Bulk Pkg. 
Cat. No. 

Wire 
Range 

Max. 
Ins. 

Tab Size Wt./Lbs. 
Per 1000 

Dimensions    
 A           B       

18RA-2577 RA2573 22-18 0.165 0.250 x 0.032 3 0.97     0.38    
14RB-2577 RB2573 16-14 0.185 0.250 x 0.032 4 0.97     0.38    
10RC-2577 RC2573 12-10 0.225 0.250 x 0.032 5 1.04     0.38    
Material: brass, Finish: tin plated  

       
 
250 Series - Male Tabs 
 

Cat. No. Bulk Pkg. 
Cat. No. 

Wire 
Range 

Max. 
Ins. 

Tab Size Wt./Lbs. 
Per 1000 

Dimensions    
 A           B       

18RA-251T RA25177 22-18 0.150 0.250 x 0.032 5 1.13     0.45    
14RB-251T RB25177 16-14 0.170 0.250 x 0.032 5 1.13     0.45    
10RC-251T RC25177 12-10 0.210 0.250 x 0.032 5 1.17     0.45    
Material: brass, Finish: tin plated  
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