The Lowcost Chassis

The chassis modifications necessary to make big improvements in typical space frames are simple and do not always result in increased weight or complication. The following is a summary of my analysis of the Seven type of chassis with reference to Ron Champion’s book “build your own sportscar for as little as £250” which contains plans for a chassis of this type. Note that these figures only take into account the basic welded steel structure of tubes and panels and are subject to the usual differences between builds and the inaccuracies inherent in the simple analysis used. Alloy panels and other bolted, bonded or riveted on bodywork will increase the stiffness.

Chassis by the book with 16 gauge sheet steel panels

The stiffness is 1187 ftlbs per degree of twist and the weight is 158 lbs.

With a welded on dashboard structure and considering some of the possible variations in the book the stiffness could be about 1400 ftlbs per degree of twist.

This is how to up rate the Lowcost chassis.

All tubes in the original design remain as in the book. Extra tubes are assumed to be 1 inch square with 16 gauge wall thickness. All steel panels, except for the seat belt mount reinforcements, are 18 gauge.

Form a V joining the centre of tube LC to the ends of tube LD. This triangulates the front with the tubes running immediately behind the radiator. The reduction in airflow will be minimal. If radiator, fan or water pipe clearance is a problem then a diagonal or X brace across the chassis in this position may be used. Alternatively a similar modification connecting the ends of tubes FU1 and FU2 may be used but may cause clearance problems with the front of some engine ancillaries. A front V brace adds two tubes to the chassis.

Form two diagonal braces, one on each side of the chassis, between the tops of tubes LA and LB and the bottoms of tubes FU1 and FU2. This carries the triangulation of the chassis sides right to the front of the chassis and crosses the rectangular hole in each side of the chassis roughly defined by the top and bottom wishbone mounting points. Check that there is room for the steering rack. The braces add two tubes to the chassis.

Some Lowcost builders have reported that the floor is prone to flexing when thin gauge steel is used. Floor reinforcing tubes, running parallel to B2 and just in front of or under the front of the seats may be welded in, one on each side of the car. This adds two tubes to the chassis.

The picture shows the extra tubes.
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Weld in a panel across the bottom of the chassis between tubes E and LD. This replaces the alloy panel referred to in the book.

The next step is to box in the transmission tunnel from tube O3 to tube P. This makes the transmission tunnel into a welded 18 gauge steel tube enclosed on the sides, top and bottom.

The picture shows the extra welded in panels.
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The ¾ inch tubes forming the frame of the transmission tunnel do nothing if this modification is done and we can therefore take an opportunity to reduce weight. Delete tubes c, d, g, h, i, j, the two rear k tubes and the tube which connects the tops of the two rear k tubes. A single arch over tube B2 may be required to give local reinforcement to support the handbrake or gearshift mechanisms hence the retention of the front k tubes and the tube that connects their tops. Check a Caterham chassis if you find it hard to believe that tubes may be removed, it has a very light structure in this region indeed. This step removes a total of nine tubes from the chassis.

We now have:

Chassis with modified front, 18 gauge sheet steel panels and boxed in tunnel with no internal ¾ inch tubes except for front hoop and floor braces.

The stiffness is 2449 ftlbs per degree of twist and the weight is 148 lbs

That’s a good all round improvement for not much effort.

Note that the weight is lower, the stiffness much higher and the number of tubes is reduced by three compared to the basic chassis built to the book which proves that extra strength need not mean extra weight or complication.

Note that if a Satchel link is used to locate a live axle or Deon axle or if an independent double wishbone suspension is used then the tubes around the back of the transmission tunnel will need to be stronger than ¾ inch and should be 1 inch square as a minimum.

