Espada Design Flaws and Design Weaknesses

The following is a list of design flaws and weaknesses of Lamborghini Espada. The list is compiled based on my 1972 Espada S2 ownership experience since 1986 and many attempts of repairs and improvements. Whenever I was not satisfied with a repair, I continued to search for alternatives and only reluctantly went to alternative parts and designs than original, when absolutely necessary (except for the Electromotive engine management system and nitrous injection, which gave me additional flexibility and power). Also the not strictly necessary extensive thermal coating of the exhaust path, gives a little more power and cooler cabin and engine compartment, but I expect extra longevity as well.
The modifications were done at about 60k miles and with 95k miles on the odometer, the car still feels fresh, powerful and young.
The list is compiled based on my best engineering judgment and is also to some extent a function of the location of the car, which has always been in southern California.

Laust Pedersen,   January-2004
	#
	Design Flaw
	Effect of flaw
	Correction(s)
	Comments

	1
	Bronze valve seats are too soft
	Leaking valves and need frequent valve adjustment
	Have hard steel seats installed and with luck re-grind the old valves. If the valves are too worn then new valves are needed. 
	Have the seats installed by a reputable shop used to dealing with aluminum heads.

Custom valves are not that expensive.
Bronze valve seats are good for heat transfer and initial sealing, i.e. race applications, but steel seats are more than adequate for street applications and occasional racing.

	2
	Rubber fuel line through cabin
	Rot and become permeable over time and will eventually smell or even leak.
	Install hard lines, for example stainless steel in the cabin instead.
	Obvious flaw and correction.

	3
	Frequent exhaust leak from the exit side of the 4 headers (close to the bell housing)
	Exhaust smell, especially if gear shifter boot is damaged.
	1) Have thicker flanges installed.

2) Install stiffer gearbox to chassis mount.
	The engine-gearbox (E-G) is suspended on 3-points, two slightly in front of the center of gravity and one at the end of the gearbox. As the car travels the gearbox moves up and down as the E-G assembly pivots on the two front mounts. Since two headers joints are on top of the other two there will be strong push and pull forces on the joints, frequently chewing up the gaskets. The drive-shaft is not affected since is U-joint absorbs this bending motion.

	4
	The aerodynamics of the car is such that opening the door windows will create a slight negative pressure in the cabin. At the same time the stubby tail will such the exhaust into this area. The luggage compartment has many leak points to the outside.
	This will result in an exhaust smell when the windows are open.
	1) Keep the windows closed.

2) Open the rear windows, when the door windows are open.

3) Meticulously seal the luggage compartment.

4) Install catalytic converters
	Other exhaust leaks will compound the problem.

If catalytic converters are installed the carburetors need to be well tuned for the cat’s not to self destruct.

It is possible to physically separate the luggage compartment from the cabin, but this may be too drastic and aesthetically questionable.

	5
	Seating position. Longitudinal distance between pedals and steering wheel is too short.
	Tired and potentially a bad back.
	Later models solved this by using a “deep” steering wheel.
	If having the seat reupholstered it is of benefit to add some lumbar support.


	#
	Design Flaw
	Effect of flaw
	Correction(s)
	Comments

	6
	Rubber doughnut on drive shaft.
	Difficult to balance in case of a replacement and they have a finite lifetime.
	Custom install a CV joint instead.
	The original rubber doughnut lasts for many years and at least in my case, the problems started showing up when a new doughnut was installed.

	7
	Weak alternator
	Battery can easily get drained if weak and if the radiator cooling fans are on for too long (net drain on battery). 
	Install a 100+Amp alternator for example Delco CS130 from a Corvette.
	“Spruced up” versions of the Delco alternator can be found on eBay at a very reasonable cost.

	8
	Porous engine casting with some flash.
	A few engines actually leak in various places.

Welding, if needed, can also be difficult with hidden oil seeping out.
	Pressure test critical areas and have sealed if necessary.
	While porosity was very visible, I had no functional problems.

	9
	There is no drainage on the front lower quarters.
	Rust is very probable here.
	Drill some drainage holes.
	A puddle is easily formed here during washing. 

	10
	Inadequate A/C
	Difficult to cool cabin with the A/C
	1) Install a Sanden 501 compressor (instead of the OEM York)

2) Add a fan to the front of the condenser

3) Stay with the more efficient R6 Freon

4) Install a more powerful fan on the evaporator

5) Shade the windows with reflective tint

6) Shield the heat transfer between the muffler and the spare tire tray

7) Thermally coat the exhaust
	It is really caused by the combination of a low capacity A/C, Large window area (especially the hatch and windshield) and mufflers radiating heat to the luggage compartment (spare tier box).


	#
	Design weakness
	Effect of weakness
	Correction(s)
	Comments

	1
	Holes in intake manifold for cross pipe are located in a high pressure area and is pointing toward the flow.
	Not enough vacuum is generated for the brake boosters, especially if compression is weak.
	1) Live with it.

2) Ensure good compression (cylinder suction)

3) Weld in a flow pattern change for each of the 12 holes
	The holes are essentially Pitot tubes measuring dynamic pressure.

	2
	Positive Crank Case oil separator is located in a very oil rich environment, namely the cam sprockets.
	There will inevitably be oil in the intake especially if leak-down is high.
	1) Live with it

2) Install another oil separator on the other cam (will only reduce the problem)
	The ideal place for the oil separator is at the opposite end of the cam, pulling oil over the cam, but no mounting space on the Espada.

	3
	Water pump seal is prone to leaking
	Loss of coolant and dripping from water pump.
	Axial seal is not the best, redesign to a more traditional radial seal.
	I had my new OEM axial seal broken at the installation and the installer used a radial seal instead, which I have had great success with.

	4
	The are no valve seals
	Carbon deposits on intake valves, hampering the inlet flow and changing acceleration pump needs.
	Install seals for example from a VW Rabbit
	In spite of the installation I still have carbon deposits on the intake valves.

	5
	Thermostat is too restrictive, expensive and unreliable.
	Running hot
	1) Remove thermostat

2) Design and install alternative thermostat housing and thermostat(s).
	I changed the OEM thermostat twice at a parts cost of $65 with the result of running too hot.

Removing the thermostat (and leaving the temperature control to the radiator fans) means slow warm up and running cold in cold weather on a well tuned engine.

	6
	The water inlets to the (back of the) cylinder heads are too restrictive and sometimes have flash.
	Running hot
	When the cylinder heads are off, widen the holes as much as possible without compromising the O-ring seals.
	I found some flash in mine and widened the holes slightly.


	#
	Design weakness
	Effect of weakness
	Correction(s)
	Comments

	7
	Fuel tanks can rust from the inside, especially if water gathers on the horizontal surface before it narrow down into the fender-well.
	Leaking fuel, results in smell and fire danger.
	1) Occasionally use a (alcohol based?) fuel additive, which picks up the water.

2) If a leak has occurred, repair and seal the tank.
	I had this happen to both my tanks. They were welded and sealed and have worked perfectly ever since.



	8
	Two connected gas tanks
	If parking on a sideways incline with full tanks the fuel will spill over with potential fire hazard a result.
	Just be aware of the fact and avoid parking on a sideways incline with full tanks.
	There are technical solutions such as shut odd valves, etc., but I have not found the increased complexity worthwhile.

	9
	Over-square bore-stroke and short skirted pistons.
	Difficult to seal combustion chambers (long seal to displacement ratio).
	When rebuilding the engine be very vigilant about the piston ring-lands, the quality of the piston rings, using deck-plate at cylinder boring, quality of cylinder surface finish, ring gap and ensure presence of slight liner protrusions, ensuring combustion seal. 
	Aftermarket pistons with long skirt should be considered (consult wit Al Burtoni). I got Burtoni pistons.

I would consider Total Seal full gapless rings (not available at my rebuilt).

Having a very good combustion chamber seal (rings and valves) really shows the benefits of this engine. It also has benefits in longevity since fewer byproducts gets into the oil and the mechanical vs. thermal energy ratio improves (runs cooler). It is a highly recommended and rewarding effort to invest.

	10
	Low end torque not optimized
	Weaker than necessary low end torque
	Advance the 4 cams up to 6 degrees while verifying adequate valve-piston clearance.
	The cam advance will improve low end torque 16% while not sacrificing high end power.

	11
	Headers heat the intake air-box and engine compartment in general
	Less powerful in hot climates and rubber hoses deteriorate faster.
	Thermally coat headers
	The optimum is thermal coating of the piston tops, the valve heads, the combustion chambers, exhaust runners, the headers and the rest of the exhaust. I did all except exhaust runners and combustion chambers.


