Written by Shazia Khan

APPENDIX 6: Lab book

This is a lab book of the lab sessions carried out by Ayad, Ida and Shazia

Date: 4th Feb 2009
Aim: We had to think of a method of connecting a wheel to a motor

Ayad found a piece of black nylon ‘caps’ that would insert in the middle of the wheel on both sides acting as hubs. Ayad then decided to get a steel rod and insert it through the wheel and hubs and bolt it. These holes were made using the drill. The rod becomes the axial. The next problem was to connect the axial to the motor. 

Date: 11th Feb 2009
We chose the Maplin’s motor as it is already geared and ready to be attached to the wheel. We looked through the different motors that are available depending on different torque and power. Others will have either more power but will not have enough torque to carry the robot up the stairs or have less power and again not be able to drive up the stairs. We decided to use the current model. Time will tell if the chosen motor has enough torque and power. However, we have started on calculations to see if theoretically it will work. 

The new steel rod for the axial has a large bend and is difficult to straighten. Therefore, we will use the straight part of the rod, which is 120cm in length. For four wheels, we will need 4 x 30cm (with excess) rods. Within time, we will cut it shorter when all four motors are attached. 

We have 6 couplers that will connect the new rod to the Maplin’s motor. Ayad got hold of them. However, the couplers were too small, so we will need to drill them to make them bigger to fit the rod.  Also, we need to file a dent on each rod to allow the connector to clasp tightly on to the rod.

When we connected the motor to the modified wheel using the new rod, there was a ‘wobbling’ problem. We decided that if we put some paper in the coupler, this would reduce the width of the tunnel and tighten the clasp. 

We discussed steering. By turning off the power to one side of the Rhino, the robot will turn in the direction of the powered side. 

The provided battery is too heavy. But the 12V is enough. We need to look for more battery packs. 

We need to check if the Maplin’s rotor will allow the robot to reverse. 

We want to look into radio controllers. 

Date: 18-19th Feb 2009
We had to discuss the following: 

· Robot design

· Motor

· Tracks

· Batteries

· Speed controls

· Wheels

Motor

We compared the two motors. When testing the torque on the drill by grabbing it, the drill stopped easily. The torque on the documentation seems to be false. When it was held, you can smell something burning inside. Tested the Maplin’s motor, the motor would not allow us to stop it. Very strong even at the lowest speeds. The torque of this motor was not 6000gfcm as stated in the documentations. We researched on the manufacturer’s website; the torque was stated to be 22851gcm at 12V. 

Therefore, we have chosen the Maplin’s motor.

We need 3 more motors. 

3 x ~£20.

Batteries

Since we’re using the Maplin’s motor, which has greater torque, we want to use Dr. Fry’s batteries. Even though they seem very heavy, the torque will be enough to carry them. However, if worse comes to worse, we will use a very long cable to attach the battery to the robot. This will save us money. 

Speed Controls

We need another speed control, the Maplin’s speed control. 

1 x £15 (we checked the price!) 
Tracks
Ida had a brilliant idea! We should look for fan belts or motor belts as they have built in grips and are very strong. We need to look into Kwik Fit or any car garage/mechanic to ask for scrap fan belts.

Wheels

We will use the cable reels. We would prefer having a smaller width wheel, as this will be more efficient due to the decrease in mass. We went to the electronic stores on Tottenham court road to ask for more reels. Ayad even jumped in a skip to look for reels (photographic evidence for the website!) but we could not find any. We will cut down the ridge of the wheel to avoid adding foam as this will increase in mass. However, we still need some kind of material to fill the gap between the axial and the tracks. Need group’s input.

Robot Design

We do NOT need 8 wheels! We don’t have a choice as we only have 6. Ayad will explain to the group why. This will be documented in our construction report.

Date: 27th Feb 2009
Testing out new caterpillar track ideas, looking into:

· Fan belts Ida brought in

· The door mat Oli suggested

· Rope idea

· Timing belt from RS

· Bike tyre

· Anything else that will be suggested in labs 

Also, possibly connect the motors to the wheel, using the axial rod and the black nylon caps. 

Door mat
This mat was too thin, it could tear easily and it does not have enough rubber grip. It consists of a very thin rubber layer. Idea was SCRAPPED.

Fan belts

A cut was made in the belt and was attached together by drilling a small hole and placing a small screw and bolt. Two bolts are required. If we choose the idea of alternating the tracks on the wheels (Oli’s idea) we would not need to bolt as many together so we won’t have the loss of strength. 


Using two belts over two wheels, we can interlock four belts on the middle wheel, which allows the middle wheel to propel the motorised wheel. 

NEEDS TO BE VOTED ON

DECISION (made on 28th February in meeting): a vote was taken. 5 voted for the two belts over the two wheels idea, 2 voted against and 1 abstained.

IDEA: sandpaper on the wheels to give friction.

Next lab session: Ida and Ayad, 1030am, Labs 3. 

To attach wheels to axels.

Date: 2nd March 2009
Aim: connect the motors to the battery. 

Each length of the axial is 30cm with excess.

3 motors were connected to the batteries, leaving one for Shazia to try.

There are 6 wheels with axels connected using the black nylon caps Martin made for us. Same method was used as in first lab session.

Martin is going to drill the connectors (the connectors for the axial and the motor), to make the holes wider for the axial to fit in. 

Also, we’re thinking of a method to cut the radius of the wheels by Wednesday. 

Date: 3rd-4th March 2009
Aim: connect the motors to the wheels 

We managed to connect all 4 motors to the wheels and were all controlled using a speed control and a switch. We realised we need two double pole switches, so it can reverse the motors on both sides of the robot. This will be brought up in the meeting tomorrow for Dr. Fry to order. 

Date: 11th March 2009

Aim: attach motors to the frame, mark and perhaps drill holes for the axels

We placed the motors on each of the corners and realised there was a design problem. As shown in the photos, the motors could not fit on to the metal panel and there was no space to drill axial holes on the frame as the diagonal pieces were overlapping or the bolts were in the way. 

We decided to go to the MAPS workshop to see if we can weld the aluminium frame together. They said it can be done but it may take the entire final week for the job to be done, but we could risk it to get it done as soon as possible. 

GROUP DECISION: we need to decide if the frame should be welded or find an alternative solution. 

DECISION (made on12th March in meeting): Not to weld it as it will waste time. Find alternative solution the next day (Friday 13th lab session)

Date: 13th March 2009

Aim: Find alternative solution for fixing the design fault to fix the motors on each corner

Ayad and Sean decided the front diagonal pieces should move forward within the frame to allow axial holes to be drilled in each corner. This method will not change the mechanics or angles of the robot. 

Ayad bought the bearing units for the axial holes, as this will reduce the friction in the movement of the axels. 

Date: 16th March 2009

Aim: drilling the axel holes, fixing a floorboard and mark the locations of the motors

Ayad was away for this lab session.

Sean and Caroline did the following construction work. The diagonal pieces were moved forward. The axel holes for the non-driven holes for the top frame were drilled. The motorised wheel holes were not made since Ayad was away and therefore, could not confirm the locations of the axel holes. The floorboard was fixed using MDF; this will let the motors be fixed on any place on the board. They also fixed the bearings for the non-driven axel holes by super gluing the bearings on top of the axel holes. 

Date: 17th March 2009

Aim: to attach the motors on the frame and connect them to the wheels using the couplers 

We were in today. Ayad drilled the holes for the motorised wheel axels. Ayad tested the strength of the fixed bearings (done yesterday) and found that they were very weak. At this point, Ayad decided to drill the holes slightly bigger for the bearings to rest inside the holes, with super glue to help it stay in place. 

After lunch, we marked the locations of the motors in the floorboard and drilled them through. We inserted screws through the motor base and the floorboard and secured it using washers and bolts. Then we used couplers to connect the motors to the axels. However, the screws of the couplers were too big, they scrap against the floorboard or get stuck. We decided to reduce the length of the screws, but they became too small. We found new screws, which we will use in the next session. 

Date: 18th March 2009

Aim: To attach the motors to the wheels with the couplers and correct screws. To make robot base move across the floor. 

We attempted to attach the wheels to the motors but the labs had to close due to extenuating circumstances. 

Date: 19th March 2009

Aim: To attach the motors to the wheels with the couplers and correct screws. To make robot base move across the floor. 

After finding the correct screws for the couplers, we attached the motors to the wheels finally and cut a gap in the floorboard in each corner to prevent the screws from scrapping against the floorboard and the frame. 

We placed it on the floor and turned it on. The robot moved along the floor in a straight line. The speed control was used to make a right turning by decreasing the speed on the right side of the robot. The robot made a subtle turning to the right. 

The robot was placed on the steps outside the labs for a preliminary test. The robot approached the steps but would not move up the riser of the first step. The robot skidded and was halted before the first step. 

We decided to talk to the group meeting at lunchtime to see if they agree in making ridges in the wheels to give grip. Otherwise, we will cut down the rims to almost 1cm and wrap tracks around. 

DECISION: the group agreed to try the ridged wheels and then try the small-rimmed wheels. 

We made ridges into the front two wheels, but sawing triangular ridges of the same size and in opposite positions. The panel remaining on the wheels are bigger than the ridges to withhold the weight of the robot.  

The wheels were then attached to the front of the robot and were tested out on the stairs again. The robot approached the stairs but halted on the first step again. Then we decided to put the robot base on the stairs to see if it would climb and it struggled. We turned it off and realised the motors had put on a lot stress on the couplers and loosened the screws. The wheels fell off.  

Date: 20th March 2009

Aim: To reassemble the upper frame on to the base and attach all wheels with tracks

We tried to assemble the upper frame but failed. Nobody was available to help with the frame. At this point, we decided to saw the rims of the four wheels to 0.5cm and made a fan belt track. 

Knowing the report is due in the next day to Oli, the development of the robot will be discussed but the end result of the model will be shown in the presentation. 
