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PREFACE:


This is the assembly manual for an Ackermann steered robotic vehicle designed by the CISCOR sponsored senior design group at the FAMU/FSU College of Engineering.  The following pages will contain general assembly pictures accompanied by assembly instructions, detailing the steps required to assemble this product.  Disassembly is the reverse of assembly, in most cases. 

Prior knowledge of autonomous robot vehicles is suggested before use.  This robot requires the use of a guidance system and accompanying program.  Without a guidance system, the robot will not function.  Motors will need to be wired to their individual controller.  Extensive programming is required.  

CAUTION:

· When assembling parts, take care not to damage parts.  Each piece is a custom fabricated piece and will require a replacement if damaged.  Please consult the Physics Instument Shop, located on FSU Main Campus for machining work.  Please consult part numbers for drawings of select pieces.

· RISK OF ELECTRICAL SHOCK!  Use caution when creating control circuits for motors as there exists a risk of possible electrical shock.  Be sure to discharge all capacitors and unplug and remove all batteries prior to disassembly and maintenance of electrical system and its components.

· This robot contains several small parts, be careful when assembling and disassembling robot as these parts can become lost.

· Do not exceed voltage or current ratings of motors.  Doing so could cause motor failure.
· Do not operate in water.  Water may damage electrical systems.

· Do not operate without guidance system.  Without guidance system, the robot could cause injury to others and damage itself.

· Do not drop robot.  Doing so may damage delicate software and hardware onboard the robot.

· Read entire assembly manual and become familiar with the robot prior to assembly/disassembly.  Doing so will make the assembly/disassembly process easier.
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Wheel Assembly (Left and Right assemblies similar)
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1. Press one bearing (8) into spindle (10) until fully seated.

2. Insert connecting shaft (9) into spindle, making sure that the keyway is on the ‘inside’ of the spindle. (Pointed in the direction that the robot will be when mounted).

3. Press second bearing (8) onto shaft and into spindle until fully seated.

4. Insert retaining rings (7) into grooves inside spindle.

5. Slide wheel hub (5) onto d-Shaped side of shaft.
6. Slide end shaft (3) onto d-shaped side of the shaft.

7. Secure end shaft (3) with 5/16” end bolt (2) and washer.

8. Attach wheel and tire (4) to hub (5) with 3/8” wheel bolts (1) and nuts (6).  
Drive Motor Assembly
[image: image6.emf]
1. Attach drive motors (1) to drive motor mounting flange (2) using M4 screws (3).

Steering Assembly
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1. Attach rack and pinion (2) to rack and pinion mount (3) using 3/8” bolts (1).
2. Attach steering coupler (4) to steering motor (7).

3. Attaching steering motor (7) with coupler to steering motor mounting flange (6) using M4 screws (5).

4. Attach splined output shaft of rack and pinion (2) to steering coupler (4).  Tighten set screws.
Suspension Assembly
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1. Attach 90* gear head (7) to suspension spacer (6) using M4 screws (10).

2. Attach front bulkhead (1) to suspension spacer (6) with ¼” bolts (9).  Make sure that the 90* gear heads are lined up with each other as seen in the above picture.
3. Attach inner bulkhead (2) to suspension spacer (6) with ¼” bolts (9).  Be sure that the gear heads fit thru opening.  Be careful not to damage input side of gear head during install.

4. Insert pivot rod ends (5) into upper control arm (3).

5. Insert pivot rod ends (5) into lower control arm (4).

6. Insert upper control arm (3) between front bulkhead (1) and inner bulkhead (2).  

7. Insert control arm pivot rod (15) into upper control arm (3) to secure to front bulkhead (1) and rear bulkhead (2).  Secure rod with ¼” clip.

8. Insert lower control arm (4) between front bulkhead (1) and inner bulkhead (2).  Make sure that slotted side of control arm is facing toward the front bulkhead.  

9. Insert control arm pivot rod (15) into lower control arm (4) to secure to front bulkhead (1) and rear bulkhead (2).  Secure rod with ¼” clip.

10. Slide lower mounting hole of the coil spring and strut assembly (8) into the slotted side of the lower control arm (4).  Secure with lower strut bolt (14).  

11. Insert upper strut bushing (12) into upper mounting point of coil spring and strut assembly (8).
12. Secure coil spring and strut (8) with upper strut nut (11) and bolt (13).
Robot Assembly
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1. Disconnect rack and pinion from steering motor.

2. Attach drive motor assembly (2) to the front of the frame (1), under the over hang, using supplied hardware (6).

3. Attach drive coupler (5) to drive motor on the drive motor assembly (2).

4. Attach steering motor and steering motor mount (3) behind the driver motor assembly (2).

5. Re-attach rack and pinion to steering motor.

6. Attach rack and pinion mount (3) to frame (1) using supplied hardware (6).

7. Attach wheel assembly (6) to suspension assembly (4).
8. Attach suspension assembly (4) to frame (1), using supplied hardware (6).  Make sure that gear head input and the output shaft of drive motors align. Adjust as necessary.
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