Before you put in that bank of headlight relays…there may be a better way

Over the years, many owners of cars with ageing electrical systems and fading headlights have overcome the problem by installing relays right up the front near the headlights.

Faced with this problem recently on my son’s Fiat X1/9, I decided to have a good look at exactly how the light system is wired, and where the problem may be. What I found might surprise a lot of people – the “relays alongside the headlights” solution is usually not the best way to go!

Why? Well first, it is critical for safety that all the headlights are separately fused; you cannot afford to have a blown fuse losing the two headlights you are seeing your way by on a dark night. It follows then that either another full set of four fuses must be installed up front between the relays and lights (in a less than ideal environment at the front of the car), or four relays must be installed to control the left and right high and low beams. Either solution will work, but both are unnecessarily complicated and susceptible to eventual failure - not to mention the nightmare for some poor soul trying to fix it at a later date! The additional relays and wiring are also a bit hard to conceal if you want your classic to look reasonably standard under the bonnet.

There is a much simpler, and equally effective remedy.

In the case of the X1/9, cleaning all connections and installing new headlight bulbs (always a good first step) resulted in a good high beam, but still poor low beam. High beam had close to the full 12 volts at the headlights, but low beam less than 9 volts. Investigation revealed that there was a relay feeding the high beams via the fuses, but not one for the low beams.

See below what a tortuous path the current to the low beam bulbs have, compared to the comparative electrical freeway provided for high beam! (The high beam relay has the same difficult path as low beam, but, being a mere relay, it doesn’t care).
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Further investigation (exhaustive!) revealed that the low beam circuit had no one point where the voltage was dropping (damn – that would have made for an easy fix). Instead, there were many switches or connections in the circuit, with each of them, even after cleaning, dropping 0.2 to 0.5 volts – a total of 3-4 volts lost, and no one single point to rectify.

Then the good news became evident – the headlight fuses have almost nothing between themselves and the headlights other than wire – pretty well all the voltage drop happens before the fuse box. So, I thought, if a single relay is inserted in the low beam circuit before the fuses (similar to the standard high beam relay), the full 12v can be achieved at the low beam lights, and the required improvement in brightness will result. More good news - the X1/9 had a spare relay location available, so the entire job could be performed within the fuse/relay box.

It worked!

The diagram below shows the modified circuit.
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I had achieved the benefits of a relay feed, still with full fuse protection, absolutely no visible changes to the car’s standard wiring, very little required in the way of materials, and only about a half hour’s work needed to complete it. Of course, the fuse connections and headlight connectors must be clean and tight, but that is always the case.

As an added benefit, now there is no heavy current being switched in the headlight and high-low beam switches, so they will last longer, and any existing weaknesses will be masked to some extent.

Since that first success, I have achieved similar results with another X1/9, and my 1987 Alfa Romeo Sprint, which had the same “no-relay” low beam circuit design; I suspect many cars have similar headlight circuitry, and could benefit from the same treatment.

So, if you have the dreaded dull low beam problem, don’t install unsightly relays and wires everywhere – just one discreet relay and a few wiring changes within the fuse box will do the trick.

For more detailed information, contact me – mcoles@cobweb.com.au
