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Range Rover Parts
Buy Hard-to-Find Range Rover Parts. We Have Easy Checkout with PayPal!  
RoverlandParts.com

One of the coolest things about the Rover 14CUX system is that it will self-adapt to many of our cars. For example, it will work fine
with a wide range of compression ratios and exhaust systems. There are a couple notable exceptions. For example, the 14CUX 
system has a hard time adapting to a cam with a lobe separation angle under 112 degrees.  
 

For special applications like engines with aggressive cams or with displacement enlarged to more than about 4.2L (258cid), 
one should strongly consider purchasing specially programmed replacement control chips. Especially in England, there are 
quite a few people hot-rodding Range Rovers and TVR sports cars for off-road performance and competition. The expertise 
certainly exists to reprogram a 14CUX ECU for good driveability to 4.6L (283cid) and even beyond, but it's not a do-it-yourself job. 
 
Another option for people who want electronic fuel injection on a highly modified Buick, Oldsmobile or Rover aluminum V8 is to 
use the basic Rover mechanical parts but select a different control system. The most obvious choice is called "MegaSquirt".  
 
MegaSquirt doesn't require an air flow sensor because Megasquirt systems simply don't measure air flow. Instead, they use a 
Manifold Absolute Pressure (MAP) sensor, an Intake Air Temperature (IAT) sensor, and usually one or more wide-band oxygen 
sensors. (The oxygen sensors used by Rover were narrow-band.) Removing the air flow sensor has the benefit of eliminating 
some restriction in the induction air path, and may subsequently facilitate supercharging, turbocharging, or cowl induction.  
 
The big downside of a MAP-based EFI system such as MegaSquirt is that it needs a complex customized "map" to relate 
manifold pressure to mass flow. The map can't automatically adapt to changing operating parameters. So, for example, if you 
change the air-filtration or exhaust system on an engine with MegaSquirt you can expect to spend some time driving around with 
a laptop computer to modify the fuel map based on empirical feedback from the wideband oxygen sensors. (I'm told this is a 
great educational exercise, but it sounds too analogous to carburetor re-jetting to appeal to me.)  
 
The Rover 4.0L and 4.6L engines from 1995 to 1999 featured the next word in Rover engine management systems. Called 
"GEMS", these engines are easy to identify by the 4.0 or 4.6 cast into their intake plenums. The 4.0L and 4.6L control systems will
be more challenging to retrofit to older engines because, for one thing, they control both fuel and ignition from one computer. 
Although many of the mechanical parts are similar, GEMS differs from its predecessors in that it's a sequential multi-port 
system: each injector is individually controlled instead of the injectors being batch-fired in banks of four. On the ignition side, 
GEMS is a direct ignition system utilizing four coils. (It provides spark to two cylinders at a time using the well-proven "wasted 
spark" principal.)  
 
The Rover 4.0L and 4.6L engines from 1999 to 2002 featured the last word in Rover engine management systems. Called 
"Motronic", these engine management systems were designed and produced by Robert Bosch GmbH. The associated induction
system is easy to identify, with prominant curved aluminum intake runners. (These were part of a twin-plenum design with longer
runners than earlier Rover systems.) The Bosch "Motronic" EFI system had next to nothing in common with earlier Rover 
systems. Instead, they showed BMW's temporary influence on Range Rover design.  
 

BASIC MECHANICAL PARTS 



http://www.britishv8.org/Contributions.htm


and in fact they would pull out easily if they were clean. When you're ready to disassemble your plenum, it's likely that most or all 
of them will be stuck. Getting the trumpets loose is easy if you know the trick: heat the parts in an oven! The aluminum Plenum 
Base will expand more than the steel trumpets, and you'll be able to simply pull the trumpets out by hand. (Perhaps the heat also
loosens gasoline/oil deposits.) Obviously you should first degrease the parts so you don't stink up your kitchen. Wear hot mitts! 
 
From personal experience I can advise that the trumpets will come out easily if the parts are hot enough, but they cool quickly! 
Several cycles of going in-and-



Idle speed is NOT adjusted at the throttle linkage as it would be for a carburetor. As a rule, idle speed is self-adjusted by the EFI 
system. For instructions on how to manually adjust idle speed, please refer to the Air Flow Sensor section below.  
 
The photo on the bottom left shows a plate that mounts underneath the throttle and apparently is intended to warm it to prevent 
"icing" right at the throttle butterfly. One of the coolant hoses for this plate connects to a nipple on top of the intake manifold, near 
the the coolant temperature sensor. Most engine swappers discard these components and plug their holes.  
 
The photo at right shows the thermostat housing, thermostat, and a a second coolant temperature sensor that isn't used by the 
fuel injection system. Incidentally, care should be taken when installing the thermostat to align the vent hole in the thermostat at 
"12 o'clock."  
 
 

 
 

Fuel Rail and Fuel Pressure Regulator (fuel temperature sensor is also shown)  
 
The Fuel Rail provides fuel to all eight injectors. For the fuel injectors to operate properly, a fairly constant fuel pressure is 
required, so a Fuel Pressure Regulator is mounted on the fuel rail at the rear of the plenum chamber. The regulator is a 
mechanical device controlled by plenum chamber vacuum; it ensures that fuel rail pressure is maintained at a constant 
pressure difference of 2.5 bar above that of the manifold. When pressure exceeds the regulator setting excess fuel is returned to 
the fuel tank.  
 
To check the fuel pressure, a gauge is fitted to the supply line immediately after the fuel filter. The ignition is powered up, and the 

gauge is read. The pressure reading should be between 34.0-38.0psi (2.390-2.672 kgf/cm2). Next, turn the ignition switch off 

and observe the pressure drop in the system. After one minute, pressure should drop no more than 10psi (0.7 kgf/cm2). To 
check for a leaking injector, first check the spark plugs! (A leaking injector will typically result in a sooted-up spark plug.) Range 
Rover advises that all eight injectors can be removed from the manifold without being disconnected from the fuel rail (which is 
presumably still full of fuel.) If you can manage to get them out and inspect them for leakage, you should observe no more than 
two drops of fuel per minute from any injector.  
 
The Fuel Pressure Regulator on our example system is marked "W. Germany", "Lucas", "2.5", "8RV", "84924A", and 
"7.21311.02".  
 
Warning: performance tuners familiar with older fuel injection systems may be tempted to modify or replace the fuel pressure 
regulator to achieve fuel pressure increases at the injectors immediately upon increases in throttle opening (triggered via 
vacuum.) This tuning technique is not appropriate for newer electronic fuel injection systems such as the 14CUX. It's really better
to avoid confusing the ECU!  
 

THE CONTROL SYSTEM 

 



 

 

 
 

Electronic Control Unit - ECU  
 
The Electronic Control Unit is the "brains" of the fuel injection system. On a Range Rover, the ECU is located under the front right 
hand seat. Various sensors are fitted to the engine to measure and to communicate operating parameters to the ECU. The ECU 
uses this data to quickly and constantly adjust the amount of fuel delivered. The ECU does this by modulating pulses of the 
electrical current that opens the fuel injectors. The fuel injectors are divided into two banks of four, and the ECU only has two 
"outputs" (i.e. one for each bank of injectors.) Inside the ECU, a microprocessor and other components are mounted on printed 
circuit boards. The ECU is connected to the main harness by a 40 pin connector. The connector terminal/cavities on the ECU 
housing are not labeled.  
 
The ECU on our example system has a sticker with the following markings: "PRC7081", "14CUX", "85007A", "Electronic Fuel 
Injection Control Unit", "Made in U.K.", "Date Code 3689", "Land Rover" (plus a bar-code).  
 
A second, smaller sticker on the front of our ECU is impossible to read. It's mildewed and the print is faded. Apparently there 
were some hand-written marks, but they're unreadable too... All the more reason for us to have a peak inside!  
 

 
 

First impressions? Well, it's colorful, isn't it? From my perspective though, the first thing to note about our 14CUX ECU is that it 
represents several generations of electronics technology. Some of the big, fat resistors, capacitors and diodes on the circuit 
board would be right at home in a 1960's TV set. The leads on these "discrete components" poke through holes in the board and
are soldered to traces on the back-side. Interestingly, in between these large components you'll notice more modern, much 
more highly-miniaturized surface-mounted devices (SMD). These are mostly still individual resistors, capacitors and diodes, but 
they don't require through-holes so they're more economical to install, they support greater miniaturization overall, and 
additionally they're more resistant to vibration and mechanical fatigue. SMDs were just coming into widespread automotive use 
in the late 1980's. There are SMDs on both sides of the main board. Their presence means two fundamentally different types of 
assembly and soldering equipment were needed to build the main circuit board.  
 
See the bright green jumper wire? It represents some designer's embarrassing mistake, or at least a last minute design 
change. I bet that was one expensive piece of wire!  
 

Finally, note how everything (including the wire) has a glossy protective coating of varnish over it? That's called "conformal 
coating", and from my experience it's not very common on automotive electronic components anymore, except on commercial 
trucks. Good for Rover!  
 
Look a little closer, and find the mysterious black component on the board that's labeled "Lucas". Okay, it's not THAT mysterious: 
it's a cover over top of the chip that holds the fuel map programming for the ECU. Before removing the cover, I noticed that the 
conformal coating on the square chip to its right is scuffed up... someone has been here before me! (And they were prying 
against delicate electronic parts with a screwdriver.)  
 
The "Lucas" cover can be pulled off with your finger tips (or with pliers). Take your time... a gentle rocking motion is called for.  
 



 
 

Look what I found under the cover! I bet this ECU didn't leave the Rover factory with a hand-written label ("R3362") on its fuel-map
chip. Someone has already "re-chipped" this particular ECU!  
 
Many people have reported that the chip isn't socket-mounted on early 14CUX ECUs, but our example ECU seems to argue 
otherwise.The quality of soldering on the IC chip socket, and the fact that the conformal coating covers both socket and 
soldering, indicate that the socket was NOT added after board assembly.  
 
Gently peeling back the hand-written label reveals the date code "9348" and the chip part number "M27C256B-20B3". The date 
code indicates that this chip is about four years newer than all the other dated components in the ECU (and of course newer 
than the Range Rover the ECU came out of.) The part number identifies the chip as a 256 Kbit (32Kb x 8) EPROM. What's an 
EPROM? The acronym stands for "erasable programmable read-only memory".  
 
The next questions are: (1) who programmed this chip and (2) what were the characteristics of the program they selected?  
 

 
 

EFI Cable Harness Assembly  
 
The EFI Cable Harness Assembly is connected to the ECU by one 40-pin Amphenol connector (part number 143-70011). The 
connector is sealed, but can be disassembled by removing two hidden screws from the ECU-side (they're hidden under a 
rubber seal.) Cable pin positions are labeled on the side of the connector that is hidden by the plastic cover. Pin positions 
correlate to cable insulation color codes as follows:  
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Tune Resistor  
 
A Tune Resistor was originally specified in the wire harness so that one ECU part number could serve multiple vehicle markets. 
(Multiple computer programs could be stored within the ECU, and the ECU could "decide" which one to use based on what 
resistance it sensed.) One leg of the Tune Resister was wired to terminal 5 of the ECU, and the other leg was spliced to ground. 
 
At some point during 14CUX production, Rover apparently decided to eliminate the Tune Resistor. (According to Rover service 
literature, this started with VIN number LA451517.) It isn't clear from the literature whether any US-market 14CUX systems would 
be effected by having an incorrect or damaged tune resister. The example system we photographed and described for this article
NEVER HAD A TUNE RESISTOR!  
 
The following information on Tune Resistors is based on Rover service literature.  
 

 
Note: all four types of Rover Tune Resistors were rated for 0.5 Watts.  
 
When fitted, the Tune Resistor was connected to the ECU through terminal position 5, and it was also connected to terminal 
position 27 through a splice. If you wish to check the resistor, first disconnect power to the system, second disconnect the EFI 
Cable Harness Assembly from the ECU, and finally simply measure resistance (using an Ohmmeter) from pin 5 to pin 27 on the
main ECU connector. (Resistance isn't polarity dependent.)  
 



 
 

Bypass Air Valve  
 
The purpose of the Bypass Air Valve is to provide a mechanism by which the fuel injection system can alter the amount of air 
delivered to the engine, especially when the engine is at idle. The "Bypass Air Valve" is actually a solenoid motor with a plunger 
that acts as a valve in conjunction with an aluminum casting that it mounts into. The valve-body casting is mounted on the rear 
surface of the plenum chamber by three bolts. The valve is connected by a rubber hose to the intake tract ahead of the throttle 
butterfly. The valve includes an integral stepper motor, featuring two windings that are controlled by the ECU, so the ECU can 
control the valve aperture. For example, the valve provides extra air to maintain idle speed when the engine is under increased 
mechanical load such as when the air conditioning compressor is engaged.  
 
The Bypass Air Valve has four terminals, but on our example valve they aren't marked on the valve housing. To identify them, refer
to the mating connector. You may verify continuity in the windings by measuring across terminal pair cavity-A (orange wire) and 
cavity-B (blue/grey wire), and then by measuring across terminal pair cavity-C (green/white wire) and cavity-D (red/green wire); in 
both tests Ohmmeter readings should show 40 to 60 Ohms resistance. If you prefer, you may take these measurements from 
the ECU connector by measuring at terminal pair 1 and 26 or terminal pair 28 and 29.  
 
Reportedly, the Bypass Air Valve is one of the weakest links of the Rover 14CUX system. It can stick, and we're told that the most 
typical symptom of this is a fast idle of about 1,500rpm, and also "searching" idle speed when descending hills. WD40 can 
sometimes un-stick the valve temporarily. The Bypass Air Valve on our example system is marked "73312A" and "82494". The 
first marking is certainly a part number, and I suspect that the second marking is a date code that indicates the valve has been 
replaced at some point. If you're familiar with automotive wiring, you'll probably recognize that the connector and terminals for this
valve are Packard Weather-Pack components. ("Packard Electrical Division" was part of General Motors, and was spun off to 
become part of "Delphi Automotive Systems".) The valve itself bears a striking resemblance to AC Delco part number 25527077, 
which was used on all 4.3L GM V6 engines and most 5.7L GM V8 engines. If you need one of these valves, purchasing the 
General Motors spec part from your local parts counter will be considerably more economical than dealing with Range Rover.  
 
 

 
 

Fuel Injection Fault Display  
 
The fuel injection fault display provides two-digit diagnostic codes in a way that's very easy to read: the display has a dark red, 
transparent, molded plastic case. Light emitting diodes can be seen through the side of the case when a fault code is displayed.
Nifty!  
 
If multiple faults exist, the display shows the one that the ECU thinks is highest priority. Higher priority faults need to be "cleared" 
before lower priority faults will be displayed. A "blank" (dark) display usually indicates there are no faults.  
 
Use this procedure to clear faults: 



 
Note: Fault code "02" will appear after a disconnected ECU is reconnected. Simply switch on the ignition to clear the display.  
 
The Fuel Injection Fault Display on our example system is marked "Land Rover", "Range Rover On Board Diagnostic Display", 
"PRC", "7067", "17EM", "85008A", and "3589". It has a 4-lead pigtail on it that's about 18" long, and the 5-pin connector on the end
of the pigtail is unmarked except for terminal cavity numbers.  
 
The wires are connected as follows: 1 - Brown/Orange, 2 - Black/Grey, 3 - Pink, 4 - Not Used, and 5 - Brown/White.  
 

SENSORS 

 
 

 
 

Mass Air Flow Sensor  
 
The Mass Air Flow (MAF) Sensor consists of a cast aluminum body through which air flows. A proportion of this air flow is ducted 
off from the main air stream to the side into an aperture in which two wire elements are situated: one is a sensing wire and the 
other is a compensating wire. An integral electronic module controls a measured current of electricity through the sensing wire to



produce a heating effect. The compensating wire is also connected to the module but is not heated. Engine intake air passes 
over the two wires causing a cooling effect, and as they're cooled their electrical resistance slightly changes. The electronic 
module monitors the change in resistance (and current) through the wires, and by comparing them is able to provide an output 
signal that is proportional to the air "mass flow rate."  
 
As air flows through the MAF Sensor and specifically over its wire elements, inevitably some dirt accumulates. Although the 
mileage between cleanings seems to vary widely, the MAF Sensor will need to be cleaned occasionally. It's possible to buy "MAF 
Sensor Cleaner" in a spray can. Regular old "electrical contact and tuner cleaner" will work too. If cleaning as part of routine 
maintenance, disassembly of the sensor body isn't generally required.  
 
The MAF Sensor provides a provision for manual engine idle speed adjustment. This provision is not widely discussed, and is 
certainly not intended to be any part of routine maintenance, because the electronic fuel injection system can and will 
automatically adjust idle speed on its own. Manual adjustment has potential (if not likelihood) of negatively affecting performance
of the whole system. However, what's appropriate for your neighbor's Range Rover may not be so appropriate for your little hot-
rod. Manual adjustment of idle speed may be particularly helpful if you aren't running a Vehicle Speed Sensor.  
 
By design, under ECU managment the Bypass Air Valve automatically holds hot idle speed within a range of 665-735 RPM. (The 
ECU is also programmed to raise idle speed slightly higher when the air conditioning system is operating.) If the idle seems to 
be surging or providing an out-of-spec idle speed, the following problems are most likely:  
 



The transducer provides road speed data to the ECU (and on Range Rovers it's also needed by the speedometer). Based on 
input from the Road Speed Transducer, the ECU selects an appropriate fuel map. When the Road Speed Transducer is omitted 
or inoperable, the ECU never leaves "idle mode". It isn't clear from the Rover literature we've found exactly how many other 
modes the ECU might enter if it had an operational Road Speed Transducer. You can actually drive in idle mode, especially if 
you manually re-adjust idle speed at the MAF Sensor, but cruise fuel economy should be better with a Road Speed Transducer 
signal properly reaching the ECU.  
 
For safety reasons, Range Rovers have a "kill-joy" function built into the ECU program. If the Road Speed Transducer provides 
too fast a signal, the vehicle will stop accelerating.  
 
Our example system didn't come to us with a Road Speed Transducer, but we'd like to have one so we can analyze how it 
functions and determine how feasible it is to provide a road speed signal to the ECU from another source. (For example, anyone 
who fits an aftermarket electronic speedometer also fits an aftermarket speed transducer. We don't know if an aftermarket 
speedometer sender can be used for the fuel injection system also.)  
 
 

 
 

Oxygen Sensors (aka: "Lambda Sensors" or "O2 sensors")  
 
The Oxygen Sensors provide a feedback loop. Based on their signals, the ECU is able to determine whether the air/fuel ratio is 
lean, rich, or okay. On Range Rovers, Oxygen Sensors are located on the exhaust pipes just downstream of the exhaust 



40U60", "22690-61A00" or "22960-M210". (The various Nissan sensors have different pigtails.)  
 
My local Auto Zone cross-indexes the Rover/Lucas sensors to Bosch (part number 13946) at $138.99. They're not stocked in the 
store, but they can be ordered.  
 
If you're welding new sensor bungs onto your headers anyway, a few more oxygen sensor options are open to you.  
 
 

 
 

Engine Coolant Temperature Sensor (aka: "thermistor" or "thermal resistor")  
 
The Engine Coolant Temperature Sensor is threaded into a boss on the intake manifold. Note: this sensor contacts the coolant 
fluid, and thus its threads need to be sealed appropriately. When the engine is "cold", as determined by this sensor, the ECU 
richens the fuel mixture by lengthening the time injectors stay open. The ECU reduces the length of fuel pulses as the engine 
reaches normal operating temperature.  
 

 
The Engine Coolant Temperature Sensor on our example system is marked "73355A", "Lucas", and "Made in UK". It has a 2-pin 
integral sealed connector. My local Auto Zone lists this sensor as part number SU5133 at $26.99, and they keep it in stock. 
Although I haven't been able to verify it, I've also been told this sensor is interchangeable with the sensor in a late 1980's VW 
Golf.  
 
I'm told that these sensors are a relatively frequent cause of trouble on older Rover fuel injection systems. One installer told me 
he replaces the Engine Coolant Temperature Sensor whenever he does an engine swap.  
 
Fuel Temperature Sensor (aka: "thermistor" or "thermally sensitive resistor") (see fuel rail photo above)  
 
The Fuel Temperature Sensor is threaded into a boss on the fuel rail, forward of the plenum. (See the fuel rail photograph 
above.) Note: this sensor does NOT contact fuel, and thus it can be removed without gasoline leakage. The information provided 
by this sensor is mainly of interest when the engine is being started. If the fuel in the fuel rail is already hot, the ECU "knows" a 
hot engine is being re-started, and can adjust the mixture accordingly.  
 
The Fuel Temperature Sensor on our example system is marked "Lucas", "Made in UK", and "73273D". It has two terminals.  
 

ADDITIONAL INFORMATION 

The Coolant Temperature Sensor should change resistance with heat, per the following specs.
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