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1.1 – Introduction 
 
Out of all the electrical systems on the SS1 the headlamp wiring is by far the most 
complicated.  This guide based on the headlight wiring and operation for the ‘early’ models of 
the car and is aimed at creating an understanding of the lighting system and is split into two 
parts: 
 

1. Dipped Beams and the Lift Motors  
 

2. Main Beams, Auxiliary Lamps & Improvements 
 
The Additional Notes section (1.12) includes some notes on the later models and may be 
improved as further information is known about the differences. 
 
Armed with some basic knowledge of car electrical circuits, an SS1 wiring diagram and this 
guide you should be able to understand and diagnose problems with your lighting system. 
 
Two methods can be adopted to find the root cause of any problems: 
 

• Guesswork and replacement of components until the problem is discovered 
 

• Using a logical method to trace any faults by means of elimination 
 
The first method is fine for such instances as “the headlamps were working this morning, but 
now the they don’t – swap the bulb and all is ok again”. But other less obvious faults require 
an understanding of what exactly happens when you switch the headlamps on or off. 
 
 
1.2 – Safety Tips 
 
All the usual safety practices for working on cars should be employed. These are well 
documented in workshop manuals, web sites and the like so I’m not going to repeat the 
information here but I will just mention these three tips:  
 

• When carrying out any testing always know what you are testing for and what results 
to expect. 

 
• Take care when working around the headlight area of the car, the motors that lift the 

pods are very powerful and low geared. They might jump into life when least expected 
and could cause serious injury to any fingers placed around the headlight area. 

 
• Also care should be exercised when connecting and disconnecting the battery. Please 

consider the following: 

o It is always safer to undo the –ve lead first when removing a battery and leave 
the +ve till last. This is just in case your spanner/socket touches an earth point 
whilst working on the +ve lead. 
 
If the –ve lead has been removed then the +ve terminal cannot short out on the 
car. 
 

o When reattaching the leads start with the +ve lead first, then the –ve one. 
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1.3 – Testing the Circuits 
 
A simple test kit would consist of a voltmeter/continuity tester (analogue or digital) and a test 
plan. 
 
In preparing a test plan start by understanding the circuits in the system by studying the 
wiring diagram. Know what all the components are and how they work. ‘Black Boxes’ like the 
lift motors may need guides like this one to explain how they work as well. Next draw up a list 
of what to check/test and the order to it in. Stick to the plan and note any results as you go 
along. 
 
By the time you have completed reading this guide the sample test plan in section 1.14 will 
make sense and may prove useful in diagnosing any problems. 
 
1.4 - Understanding the circuits 
 
On first glance at the wiring diagram it may seem a bit daunting, especially to those of us not 
as experienced in complex circuits. But if you take time to break the circuits down and 
comprehend them one at a time then all will become clear.  
 
To start with copy your master wiring diagram and on the copy mark up in hi-lighter pen  
those circuits that are permanently live with +12v from the battery in say Yellow hi-
lighter and use say Green hi-lighter to mark up the circuits that are live when the ignition 
is switched on. This way it becomes far more apparent what feeds what and when. 
 
The guide includes four wiring diagrams that have been drawn to indicate the state of the 
switches, relays etc. during the four cycles of the headlamp operation (Stowed, Raising, 
Raised & Lowering).  
 
One area that can cause trouble is earthing – this is where wires or components are bolted to 
the chassis and should get a good conductive route back to the battery. Bad earths can cause 
a lot of heartache and appear as strange problems. It is assumed that for the guide that all 
the earths for the lighting circuits are good. 
 
1.5 - The Basics 
 
The headlamps are pop-up lights (but you probably know that already!). They are raised and 
lowered in what I’ll term pods for the purposes of this guide by lift motor assemblies that 
look like wiper motors. These motors only rotate in one direction and utilise a bell crank arm 
to raise and lower the pods. The motor assemblies have two functions to perform: 
 

• They control the two relays that power the actual motors in the lift motor assemblies 
and in doing so they also control the relay that inhibits the headlamp bulbs whilst the 
headlamp pods are raising and lowering. 
 

• Actually raising the pods by means of the electric motor in the assembly. 
 
Figure 1 shows a refurbished headlamp assembly ready for refitting into a car: 
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figure 1 - showing headlamp assembly 
 
 
Figure 2 below illustrates the internals of the lift motor assembly and the functions of the five 
cables. You can see that there is no electrical connection between the 3 cables that are 
connected to the limit switches and the ones connected to the actual motor that raises and 
lowers the pods: 
 

 
Colour Key : ULG - Blue/Light Green, NLG - Brown/Light Green, RLG - Red/Light Green, G – Green, B – Black 
 
figure 2 - showing a diagrammatic representation of the lift motor assembly 
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Note: Any references to relays, switches, bulb numbers, wiring colours and such like refer to 
the Reliant Sabre and Scimitar Owners Club (RSSOC) wiring diagram for the SS1. 
 
Before diving into the detail take time if needed to understand the terminology I’ll be using 
when talking about the relays. This next figure shows a standard changeover relay as used in 
the SS1 headlamp circuits: 

 
 
figure 3 - showing the two conditions of a normal change over relay and the pin layout 
 
 
If +12v is applied to the coil feed (and the coil is earthed) then the contact part of the relay 
moves across from the Normally Closed (NC) terminal to the Normally Open (NO) terminal. 
 
For 99% of the applications the load (lights, motors, fans etc.) is connected to the Normally 
Open (NO) terminal, so when energised the relay allows the +12v feed on the common feed 
terminal to flow out to the load. 
 
Conversely if a relay is in the energised state and the feed to the coil is removed then the 
contact reverts back to its Normally Closed (NC) de-energised state with the common contact 
to the normally closed contact. 
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figure 4 – showing layout of the fuses and relays used by the headlamp circuit 
 
Whilst showing where the relays are in the main fuse/relay box it worth noting that the R5 
and R6 relays are located by the headlamp lift motors. They are bolted to the front armature. 
The main diodes C6 and C7 referred to on the wiring diagrams are located in this area too. 
Figure 12 shows these for the RH side of the car. 
 
1.6 - Turning on the Headlamps - Stage By Stage  
 
Assuming that the headlamps are fully operational and are at rest in the lowered (stowed) 
position. This section will, stage by stage, describe how the headlamp pods are raised and 
how the headlamps are illuminated. 
 
Consider the figure 5 that shows the lighting circuit at the stowed position. The red boxes 
with “Live” in them show you the live feeds. 
 
Subsequent figures then show what becomes live when the switches and relays operate. 
 
This section refers to ‘early’ cars where the headlights are only raised when the headlight 
switch (S15) is in its 2nd position. 
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figure 5 – showing the electrical circuit at the lowered (stowed) state – early cars 
 
 
Two actions need to take place before the headlamps will raise and get switched on. 
 
Firstly the ignition switch (S1) should be switched to its 2nd position. This feeds the R3 coil 
with +12v along the White (W) cable and, as the coil is earthed, it then energises. Nothing 
else happens at this stage as the common feed terminal of the relay is NOT fed with any 
power as yet.   
 
The power for R3 comes from the headlamp switch (S15) on the steering wheel shroud. The 
switch should have a permanent +12v feed to it via the Brown (N) wire. The switch feeds 
+12v to the sidelights in it’s first on position (Red (R) wire) and in it’s second on position 
feeds +12v to the Red (R) wire and the Blue/Brown (UN), thus feeding R3’s common 
terminal. 
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figure 6 – showing the headlamp switch (S15) and the Control Stalk (S9-4) 
 
So when the ignition is on and the light switch is on, then the R4 coil feed and R7 common 
are live with +12v. 
 
You could at this point jump to the conclusion that the dipped beam bulbs L12 and L13 would 
come on, as R7 is normally closed allowing the +12v to pass through the relay’s Normally 
Closed (NC) terminal, onto the Control Stalk (S9-4) and onto the bulbs.  But it doesn’t as the 
instant R7’s common terminal gets power the coil feed of R7 also becomes live, fed from the 
Light Green (LG) wire.  This energises R7 turning OFF the Blue (U) feed to the Lighting 
Control Stalk (S9-4) thus preventing the bulbs from illuminating. 
 
In summary, R7 is used to turn off the power to the bulbs when the motors are raising and 
lowering the light pods. The lights do not come on when they are in the stowed position as 
the Blue/Brown (UN) is no longer fed from R3. 
 
To understand how this is achieved you need to know a bit more about the lift motor 
assemblies themselves, which will explain how the Light Green (LG) get its power and also 
how the lift motors get their +12v to raise/lower the pods. This is where R4 comes into play. 
 
The R4 common feed should be permanently fed with +12v via the Purple/Light Green (PLG) 
wire from fuse F7 and we’ve established that R4 coil is now live (Blue/Brown (UN) wire) and 
therefore the relay is energised. When energised +12v is fed onto the Brown/Light Green 
(NLG) wires passing +12v to each of the limit switches in the lift motors. 
 
With the motors in the stowed position the limit switches are in their ‘1st Position’ (see figure 
10a) so current is allowed to flow trough to the Green (G) wires which then does two things: 
 

• It feeds R7 (coil) with +12v stopping the lights from coming on while the pods raise  
 

• Feeds +12v to the coils on relays R5 and R6 which energises them allowing the 
permanent feed from F8 (the Red button cut-out switch fuse) to flow from R5 and R6 
via the Purple/Light Green (PLG) wires to the actual lift motors which then start to 
rotate and lift the pods up. 
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figure 7 – showing the electrical circuit in the Motoring Up Condition – early cars 
 
The motors continue to rotate until the limit switches drop power off the Green (G) wires, 
which in turn de-energises R5 and R6 stopping the motors. The feed to R7 (coil) is also lost 
which therefore allows the bulbs to illuminate. 
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figure 8 – showing the electrical circuit at the raised state – early cars 
 
 
1.7 - Turning off the Headlamps – Stage by Stage 
 
The lights are turned off by either the light switch (S15) or ignition switch (S1) being turned 
off, away from their 2nd positions. 
 
These both have the result of dropping the +12v (UN) feed from R3 to both R7 (common), 
which instantly stops the bulbs from being lit, and R4 (coil). 
 
R4 de-energising allows the permanent feed on the R4 Purple/Light Green (PLG) wire to flow 
to the limit switches by the Blue/Light Green (ULG) wires and as the motors are in the raised 
position the limit switches are in their ‘2nd position’ allowing +12v to then flow down to R5 
and R6 via the Green (G) wires energising them and therefore powering the lift motors to 
drop the pods back to their stowed position. It also energises R7 but this is irrelevant now as 
R7 has already lost the feed to its common terminal. 
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figure 9 – showing the electrical circuit in the lowering state – early cars 
 
As they reach the stowed position the limit switch’s 2nd position disconnects stopping the 
feeds to R5 (coil) and R6 (coil) de-energising them, hence stopping the motors running. 
 
The limit switches at this point are now back to their 1st position ready to receive +12v to 
power the motors when the lights are turned on again. See figure 5. 
 
 
1.8 – Limit Switch Modes 
 
The next pages show figures 10A, 10b, 10c & 10d showing the 4 cycles of the limit switches.  
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figure 10a – headlight lift motor assembly – in position 1 - “Stowed” 

 

 
figure 10b – headlight lift motor assembly –“Motoring Up” 
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figure 10c – headlight lift motor assembly – in position 2 - “Raised” 
 

 
figure 10d – headlight lift motor assembly – “Motoring Down” 
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1.9 - Diodes 
 
The six diodes (2 in each motor and 2 in the Light Green (LG) wires feeding R7) exist to stop 
back feeds from occurring. They are nothing to be overly concerned about. 
 
The limit switches in the motor assemblies have the diodes to stop +12v from flowing back up 
the Blue/Light Green (ULG) or Brown/Light Green (NLG) wires ensuring it only flows out of 
the Green (G) wire.  Figures 10a-d show how, during motoring, the Blue/Light Green (ULG) 
and Brown/Light Green (NLG) terminals are connected. This can also be seen below: 
 

 
figure 11  - showing the diodes in the lift motors (arrowed) and how both the ULG & NLG 
         cables are connected during two phases of the cycle 
 
Diodes C6 and C7 stop power from flowing back into the opposite motor’s limit switches. 
These diodes are physically located inline with the Light Green (LG) wire and look like short 
black plastic tubes. 
 

 
figure 12 - showing the diode in the loom 
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1.10 - Troubleshooting 
 
If one or both of your headlamps fail to raise, lower or illuminate then this section offers the 
more common faults that can occur, their symptoms and possible solutions. 
 
Anything other than these problems can be traced by using the test plan in section 1.14. 
 
If both your headlamps fail to raise or lower then: 
 

• F8, which is an overload fuse/switch (also known as ‘the red button’ under the dash), 
could have popped out. If this happens there will be No permanent live feed at R5 and 
R6. It probably overloaded as one of the motors drew too much current (the pod 
assemblies could be too stiff or are rubbing on the bodywork). 
 

 
figure 13 - showing the overload cut-out button under the dashboard 
 

• F7 has blown. In this case F8, R5, R6 and R4 will NOT have a permanent live feed. The 
same reasons for blowing could be as those above or there may be a short in the 
wiring etc. 
 

If only one of your headlamps fail to raise or lower then: 
 

• The limit switches may not be functioning properly.  The motors, especially the left 
one, can succumb to water ingress causing a bad connection/no contact or a diode 
could be burnt out (see figure 14 below).  Either of these will prevent the Green (G) 
wires from getting a feed and hence R5 or R6 will not be energised so the relevant 
motor will not raise the pod. 
 
This is confirmed by the fact that motor will, for example, raise but not lower a light 
pod.  Usually only one contact or diode will be ‘open circuit’. 
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figure 14  - shows a motor with a blown diode  
 
The diodes can easily be replaced, and the contacts built up with solder. New motors 
can cost upwards of £125, where as diodes are 10p! (figure 11 shows a replacement 
diode installed). 
 
New 3 Amp diodes can be bought from shops like Maplins or RS Components etc.. 
 

 
figure 15 - shows a new diode and its electrical symbol 
  

If the headlamp pods raise but one bulb fails to illuminate: 
 

• Fuses F12 and F13 protect the dipped beam bulbs in the normal way and these should 
be checked. If you change a fuse and it blows again straight away then investigate 
why this is. A probable cause may be a short in the wiring, its been known that the 
loom can chaff right through to the cables in areas like the fuse box and front 
armature holes. 
 

• The bulbs themselves may have blown, something they can do after many hours of 
use. When changing Halogen bulbs do not touch the glass part of the bulb with bare 
fingers, the natural grease on your hands can cause the bulb to blow immediately.  

 
1.11 - Failsafe Lighting 
 
To allow the car to be driven when the pods have failed to rise up the design of the circuits is 
such that the control of whether the dipped beam bulbs are illuminated or not is separate 
from the limit switches controlling the motors. 
 
If the motor will not raise or lower there is a knob on the back of each of the motors (see 
figure 16), which when turned raises/lowers the pods manually.  Remember that R7 only 
energises and therefore inhibits the fed to the bulbs whilst the R5 and R6 relays and the Light 
Green (LG) cable are fed with +12v. i.e. During the motoring period. 
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figure 16 – showing the manual raise knob (RH motor shown) 
 
A number of SS1s have F7 removed and the light pods wound up manually all the time.  In 
this scenario, when the ignition switch (S1) and light switch (S15) are turned on then the 
bulbs will illuminated. 
 
Both motors will have to be in the raised condition though before the bulbs will illuminate 
because if either of the limit switches feed the coil R7 then the lights will not illuminate. 
 
 
1.12 – Additional Notes 
 
R5 and R6 relays are earthed when at rest. Earthing both sides of the lift motors terminals act 
as an electromagnetic brake to instantly stop the motors moving when they reach the up or 
down position. 
 
When replacing the bell crank arm on the motor assembly ensure that it is correctly aligned 
with the flat on the shaft and the nut does not go on cross-threaded. If it is the slightest bit 
out of alignment it will foul the support bracket when rotating and could burn the motor out. 
 
Some later SS1s may have been fitted with ‘dim-dip’ systems where about 10% of the full 
power is fed to the headlights in certain conditions, this guide does not cover this system, but 
the basic principles of raising and lowering the pods may be similar. 
 
Later cars raise the light pods when the ignition is on and the headlight switch (S15) is in the 
first on position (sidelights). The basics of the lift motor operation may still be similar to this 
guide though. Future issues of this guide may include the circuit diagrams for these cars if I 
anyone can send me the details.   
 
SST’s and some other similar models only have one lift motor, I’m not familiar with these cars 
and can only presume that some of this guide applies to those models as well. 
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Useful contacts: 
 
 SS1 Restoration Site – www.scimitarss1.co.uk  

 
Reliant Sabre and Scimitar Owners Club – www.scimitarweb.com & www.scimweb.com  

 
 Queensbury Road Garage – www.qrgservices.co.uk (Scimitar dealer) 

 
Vehicle Wiring Products – www.vehicle-wiring-products.co.uk (wiring components) 

  
Faircharm Restorations – www.faircharmrestorations.co.uk (grit blasting and painting) 

  
 
1.14 - Test Plan 
 
Below is a typical test plan that could be used as a starting point to diagnose problems by 
stepping through the various components logically. 
 
The plan describes the tests to undertake and also the expected results.  When running 
through the tests it should become obvious that if a result is not as expected then this should 
be rectified before moving onto the next item.  The whole of the headlamp circuit is a ‘chain 
reaction’ relying on the previous step to have been successful.   
 
Please see next two pages for the test plan 
___________________________________________________________________________ 

 
In conclusion: 
 
I hope you have found this guide useful in understanding how the lighting system 
operates on an SS1. If you find any errors or omissions then please e:Mail from one of 
the links on my web site. 
 
This document is purely a guide and should only be taken as such. Many cars have been 
modified from the standard system this guide refers to. 
 
As with any guide like this, no responsibility is taken by the author as to its use. If in 
doubt please consult a qualified auto-electrician. 
 
Thanks,  Phil Wormald 

http://www.scimitarss1.co.uk/
http://www.scimitarweb.com/
http://www.scimweb.com/
http://www.qrgservices.co.uk/
http://www.vehicle-wiring-products.co.uk/
http://www.faircharmrestorations.co.uk/
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Scimitar SS1 – Headlamp Test Plan 
 

Ref. Description What to Test Expected Result Actual Result 
1.  Earthing 

(test with battery 
disconnected) 
 
 
 

Relay R3, R4, R5, R6 
and R7 have earths. 
 
Lift motors M6 and M7 
have earths. 

All earths are good. ! R3   (" #) 
! R4 
! R5 
! R6 
! R7 
! M6 
! M7 

2.  Live Permanent 
Feeds 
 
 
 

Light switch (S15) has a 
permanent feed (N) 
F7 
F8 
R4, R5, R6 

All live feeds present. ! S15 
! F7 
! F8 
! R4 
! R5 
! R6 

3.  Ignition Feeds R3 
(coil) 
 
 
 

Turn ignition on and 
test feed to R3 (coil) – 
white (W)  

R3 (coil) is live and 
relay pulls in. 

! R3 (coil) 

4.  Light Switch Feeds 
R3 (common) 
 
 
 

Turn light switch (S15) 
to position 2 and test 
R3 switch feed is fed 
with +12v. 

R3 (common) is live. ! R3 (common) 

5.  Feed to R4 (coil) 
and R7 (common) 
 
 
 

Turn Ignition switch 
(S1) and Light switch 
(S15) on 

R4 (coil) is live 
R7 (common) is live 

! R4 (coil) 
! R7 (common) 

6.  Limit Switch Feed 
 
 
 

Turn Ignition switch 
(S1) and Light switch 
(S15) on 

Brown/Light Green 
(NLG) is live at both 
lift motors 

! M6 (NLG) 
! M7 (NLG) 

7.  R5 and R6 Feeds 
from Limit 
Switches 
 
 
 

Test Green (G) cables to 
see if they are live as 
the motors raise 

R5 & R6 (coil) Green 
(G) cables are live 

! R5 (coil) 
! R6 (coil) 
Note : These are only 
live whilst the motors 
are running, if they 
are NOT live then this 
points to the contacts 
or diode in the limit 
switch box being 
open circuit 

8.  Diodes C6 and C7 
being fed and 
passing live feed 
to R7 (coil) 
 
 
 

Both C6 & C7 should get 
+12v when the motors 
are raising 

 ! C6 in 
! C6 out 
! C7 in 
! C7 out 
Note : These are only 
live whilst the motors 
are running, if they 
are NOT live on the 
Light Green output 
side then this points 
to the diode being 
open circuit 
 
 
 
 

9.  Motors M6 & M7 Test outputs of R5 & R6 R5, R6 and the two ! R5 
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being fed with 
+12v 
 
 
 

are live and the 
Red/Light Green (RLG) 
is live at the motors 

LRG’s are live ! R6 
! M6 (LRG) 
! M7 (LRG) 

10.  When the lights 
are turned off the 
limit switches are 
fed +12v on their 
Blue/Light Green 
(ULG) cables 
 
 
 

R4 should drop out and 
the ULG’s should get 
+12v 

ULG’s are live at both 
limit switches 

! M6 (ULG) 
! M7 (ULG) 

11.  Limit switches pass 
+12v to the Green 
(G) cables 
 
 
 

Limit switches should 
pass +12v to the Green 
(G) cables and onto R5 
& R6 

R5 & R6 (coil) Green 
(G) cables are live 

! R5 (coil) 
! R6 (coil) 

12.  Testing feed for 
bulbs 
 
 
 

R7 passes +12v to the 
Headlamp control stalk 

U on control stalk (S9-
4) is live 

! Blue (U) 

13.  Fuses F12 & F13 
 
 
 

Fuses F12 & F13 are fed 
from the control stalk 
 
 
 

F12 & F13 are live ! F12 in 
! F12 out 
! F13 in 
! F13 out 

14.  Testing feed at the 
bulbs 
 
 
 

Test the feed at the 
light connectors in the 
pods (remove the 
covers) 

Blue/Pink (UK) and 
Blue/Orange (UO) are 
live 

! Blue/Pink 
(UK) 
! Blue/Orange  
(UO) 

15.  Testing the Diodes The diodes C6, C7 and the 4 in the motor 
assemblies can be tested by isolating one end of 
them and testing their resistance in both 
directions. 
 
With a multi-meter set at around 10KΏ a diode 
should give high resistance in one direction and 
low in the other. 
 
If it gives the same resistance in both directions 
then the diode is faulty. 

! C6 
! C7 
! M6 1st C 
! M6 2nd C 
! M7 1st C 
! M7 2nd C 
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