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Flevo-racer design with chain box

A group of people has worked on the design of a Flevo-racer with a chain box.

In order to have a smooth ride, the chain should be protected against dirt from the street, against rain (to prevent washing out chain-lubrication). But there is more than a smooth ride, and that is that less human and mechanical energy is needed when the chain is clean and well oiled.

So the idea was born to have a chainbox. A lot of thinking, making sketches etc did not lead to a result. For that reason a group of Mechanical Engineering students from the higher technical school in Zeeland (The Netherlands) was asked to assist in the design of the chain box for the racer. Erik Wannee has also given us very valuable input on several parts of the bike.
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This site shows the actual status (jan 2005) of the project, being:

· a chain box has been designed, material is stainless steel;

· the chair can be shifted forwards and backwards;

· the rest of the frame has been redesigned too;

· because the chainbox would weigh 1500 gramms, we decided not to build the bike, but we now seek further refinement such as to integrate the chainbox as a part of the frame in order to save weight.

Download zip files 

· this story in a single MS Word Document (English Language);

· the drawings like JPG, Autocad (*.DWG), Inventor (*.ipt etc)

· several other documents with calculations etc are only available in Dutch language

Next page --> (frame)

Frame

Frame shape 
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This is the final choice for the frame for reasons of:

· enough space to have the seat movable forwards and backwads;

· bending curves (radius) that can be practically realized in less sophisticated mechanical workshops;

You can notice that the rear frame tube is one part wich makes it stiffer than the original Flevo-racer frame. The whole for the bottom-bracket is fixed because the chain-box is fixed.

The choice for a tubular frame is esthetic. It makes fenders neccessary.

Next page > Seat

Seat

To be able to have the chain box as a fixed part of the frame, the front wheel axle has to be fixed in the frame, as well as the bottom-bracket. Because shorter and longer people must be able to ride the bike, the distance between seat and pedals must be variable.

This has been solved by designing the chair movable.

We think that plus and minus 10 cm from a centre point should be enough for most people.

We also want the possibility to tilt the seat with an angle of 10%. This is realized with the metal strips behind the back. The holes allow to assemble the fasteners in various combinations.

The seat mounting is with a (quick release?) bolt (bottom) and two fasteners (top).
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Chainbox part 1

The chainbox must

· protect against dirt; so enclose the chain comletely (100%);

· keep the transmission well oiled and smooth running for optimal efficiency;

· be easy to disassemble;

The chainbox material is stainless steel, 1 mm thick. The interior part is "look-through" so that side winds have less effect on the steering.

The box is mounted to a metal strip just under the bottom bracket. And close to the centre line it is fixed by two clamps.

The total weight of the chain box is estimated 1500 gramms.
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The chain box is made of several parts.

There is a top and bottom part which are placed over the chain; these two parts are  bolted together with two M5 bolts. 

To have the box sealed, an O-ring is used at the bottom-bracket.

An oil-seal-ring is used at he Rohloff hub.

Both sealing rings are placed in specially constructed holders, and must be placed into position before assemblying the bracket and the hub.

[image: image6.png]



Next Page: chainbox part 2

Chainbox Part 2
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Half of the box, with inserts for the sealings.
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Inner part of the box.

[image: image9.jpg]



Insert for sealing with the O-ring

Next page: chainbox part 3

Chainbox part 3: sealing the box

Note: between brackets is Dutch.
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Detail of sealing the box around the bottom bracket axle.

The bracket is sealed by means of the o-ring. Around the bottom bracket axle, an oil washer is used. The dimension of the oil washer depends on the size of the metal washer around the bottom bracket. 

Sealing the box around the hub is done likewise with two washers.

The Roloff hub has a cilindrical plane, suitable to mount the oil washer.
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The Rohloff hub, sealing of the chainbox.
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