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The Mazda Rotary Engine is a very durable design if set up properly. Unfortunately if attention to detail is not done upon startup a perfectly serviceable engine (used) or a very valuable investment (rebuilt) engine can be damaged or even destroyed upon startup. 

The engines built today seldom are installed by professionals and dealers, independents and enthusiasts all pose a risk of compromising the rotary within minutes, hours, days or weeks after startup if they are not aware of some very basic practices

The first rule in any install will be “you’re engine is only as good as its’ weakest point” or accessory. The second rule in your install will be, “think and plan ahead”. The third rule will be patience in troubleshooting and break in.

Additionally the RX8 is highly sophisticated in its engine management system and many engines have been condemned by a lack of understanding of this system. So in addition to these written basics the ECU has to function 100% correctly to enable the RX8 to run correctly. 

An untrained installer overlooking a intake manifold cleaning, solenoid testing, wiring diagrams, break in procedures or a failure to consistently and methodically reboot and reprogram the adaptive memory cells in the RAM of the computer will often end in frustration or a catastrophic failure. 
            Close attention to basic mechanicals as well as electrical must be performed 

#1.WEAK POINTS  Even a used engine installation is quite an investment requiring a new water pump, radiator, radiator and heater hoses, belts, spark plugs, wire set and fuel filter and depending on configuration it may require fuel injectors and grommets, clutch assembly, turbo , coils and/or distributor cap and rotor. THESE COMPONENTS ARE CRITICAL

; Do you make Tollhouse cookies with Western Family chocolate flavored chips and margarine? Or do you use Hersheys chocolate and butter? . . . . . . Well?
So ask yourself, What if you put a $2000 engine into a chassis with a $4.00 heater hose that leaks. Or if you put a $3000 engine into a RX8 with a bad radiator or old coils. . .  . . . hmm

And what about engine life?  Typically the difference between a engine that goes 30K miles or 100K can often be traced to a lack of investment into a new radiator again a critical accessory. 
Let’s not forget to talk about the most neglected part left in a chassis, the oil cooler. What makes us think that we can have a catastrophic internally lubricated part fail in our last engine, with the old failed engine putting metallic material into the entire system and leave the oil cooler full of the previous engines failed particulates. You wouldn’t put sand in your oil filter for your new engine, but the oil cooler . . . . . . . it’ll be alright! 

                
                               Your install is only as good as its’ weakest point!

#2.    CARRY OUT DIY  


                                     STARTUP PLANNING. 

                          Checklist
1. Battery is fully charged and is capable of 700 CCA minimum
2. Starter is capable of 250 RPM –  RX8 verify on a OBDII in  live data
3. Cooling system is topped of and holds 11-12 psi
4. Gallon of coolant is ready for top off upon firing and after thermostat opens
5. Spark plugs are out 
6. Ignition disabled
7. Oil is full
8. Crank the engine- during cranking the entire oiling system needs to undergo a visual inspection for leaks
9. Audible verify compression- simultaneously
10. Enable ignition and install start up plugs
11. Timing has been statically verified and timing light has been connected to L1.
12. Oil up chambers, ½ pint in both front and rear chambers
13. Fuel is being delivered, is fresh and proper pressure, Fuel system is previously known to provide no drive ability problems (don’t try to dial in a newly jetted side draft on a new engine) 
14. Have second person (throttle man) start engine and hold at 3000 RPM for 2 minutes
15. Throttle man to verify and monitor oil pressure
16. Look under car for leaks first 10-30 seconds.
17. Top off radiator
18.  Throttle man @ minute 3-4 gradually lower RPMs to 2000
19. When thermostat opens fill radiator again and seal with cap
20. Set ignition timing
21. Check car for coolant and oil leaks
22. Continuously verify gauges
23. Road test for 20-50 miles
24. After returning to shop shut car off , let sit 10 minutes and verify restart













#3.   THE A TO Zs OF ROTARY ENGINES 
Rotary engines go thru many changes within the first 500- 3000 miles upon initial start up. 

                        
A-IDLE : Set a high idle , RX8s have no Idle adjustments, so keep your idle up by using the accelerator. Do not allow the idle drop below 1200 rpm during the first 50 miles. This will help facilitate a smooth seating of all the seals in opposed to a labored 800-900 rpm which foster and develop detrimental internal wear patterns.  

B- TIMING: We recommend that you initially set the car between the factory trailing and leading specs or slightly retarded to enable better start up as well as to eliminate any possibility of detonation. Again RX8s change their own timing settings. Once broke in, setting your timing for optimal performance will be setting trailing at the leading spec and the leading advanced 8-10 degrees

C –HARD START: Drive, often the hard start will disappear as the hard parts seat into the housings. During your break in it is not uncommon for the high idle to increase and change as much as 1-200 rpm per 50 miles a couple times, bring tools to lower idle as necessary , but still maintain a high idle at 1200-1500 rpm

D- BAD FUEL ECONOMY- Rebuilt engines often yield very bad mileage the first 1500 miles, don’t be alarmed, this condition often clears up without any adjustments

E- HIGH OIL CONSUMPTION- It is common for all rotary engines to occasionally go thru periods where they use over a quart of oil in 500 miles, be aware of this and that this is not a normal ongoing condition

F-DIED AND WONT RESTART HOT - Rotary engines are Lipophilic (oil loving). Induce a ½ pint of heavy motor oil 30W or ATF into both the front and rear chambers. This will raise compression and often results in a restart. In the 1969-85 cars put the oil directly down each primary. The 1986-1991 cars have two nipples placed directly into the primary plenum for this from the factory, The 2004-2012 cars also have two nipples in the primary runners on the passenger side. These ports will have  rubber plugs on them.

G- COMPRESSION- A compression test can be done after initial startup but will produce low numbers until 200- 500 miles of good running have been put on an engine. A engine that has not been fired will often produce very disappointing numbers due to wash down, startup procedures, unseated seals and cranking speed.
  

H- 500 MILE SERVICE- This may be done any time before 1000 miles. Drain the oil into a clean wide and shallow drain pan and inspect. The darkened oil should possess a slight gold shimmer. Small and large flakes and or chunks are not normal and are indications of an impending or current failure. Gold shimmer, red rag material, silicone, gasket material and light sludge are what are normal and need to be removed by discarding this break in oil and refilling it with 10/40W  between 500-1000miles
I-CONSISTENCY- Whether it is a good run during the first 500 miles, or an attention to clearing codes and wiping the NVRAM (non volatile random access memory) be consistent. The norm in rotary engines is to throw the baby out with the bath water. A techie will often condemn a block and a motor head will often blame the computer, fuel or ignition system. It can often be both or neither, but cannot be concluded until a good basic startup and break in has been performed.

J- ELECTRONICS- “Mazda States in their FWM” – This is not a perfect product and neither is an EFI system. In a controlled laboratory setting a technician will often have the task of performing something multiple times. Residual voltages, induced milliamps, spikes and such, will very often create fault codes. Clear the DTCs (diagnostic trouble code) start the car and read pending codes (real root problems). Do it again, 2 out of 3, 3 out of 5 and yes even 5 out of 7! Wash your hands, use a note pad and do your electronics work as an “electronics worker”. 
Now with all that said make sure the “mechanic” in you plugged everything properly and give the harness a good old fashioned wiggle test just in case.

K-WASHED DOWN- Replace your injectors. If the fuel system is supplying too much fuel and creating a rich condition it will often times drop the compression and cause excessive wear otherwise good hard parts. It can very easily drop the compression to a value below an acceptable range. Consistent cranking on a washed down engine will cause excessive wear due to the very poor lubricating qualities of gas.

L-REALITY- I have owned and driven cars for years that were so cantankerous to break in I felt like torching them and walking away. Many times after a few days of work I had a very stable vehicle. Some of these cars ran like crud for 1200 miles/40 hours and then settled down, ran great and provided many years and 80K miles of enjoyment.
Not a week goes by where I don’t have someone say” I have a rotary car with a new engine in it that nobody can get running”. Don’t get frustrated and “X” out your engine (see bullet X)


M- CRANKING SPEED- Mazda has always known that a weak area of their rotary product is start up. In the 1969-70 R-100 the cars were extremely hard to start right off the show room floor. These and the 1970-1973 RX2 and RX3s had a starter the size of one third of the engine. They weighed in at 30 pounds, had a gear reduction and sat on top of the motor for easy access. The 2004 RX8 underwent a upgraded starter shortly after bring introduced. They went from a unit that spun at 220 rpm to a unit that would turn the engine at 250-290 depending on battery. If you are experiencing a hard start look closely at your starter options- for the amount of teeth and KW power have changed throughout all the models thru out all the years.

N- (RX8 Only) SSV – I would not do an install on an RX8 without first cleaning this valve. It accumulates carbon and will create a myriad of drive ability problems unless cleaned before reassembly. The solenoid (KL01) will also need to be tested with a digital OHM meter for resistance between 35-45 OHMs before  the UIM is installed. Replacement of the solenoid is very common and the SSV itself often makes a rhythmic noise at idle similar to a tappet sound after being cleaning and an updated vacuum canister is available from Mazda 


O- VDI (RX8 Only) The Variable Dynamic Intake must be cleaned as well during assembly, free movement after injector installation must be verified and the resistance at the second KL-01 solenoid must be within 35-45 Ohm range

P- IGNITION (RX8Only) All four ignition coils must be checked for misfire and replace at any signs of misfire including setting of codes and/or flashing of CEL. When replacing coils our recommendation is to use inexpensive coils found at aftermarket parts houses and replace all four Coils, Wires and plugs at regular maintenance intervals of 35K miles. Use only NGK wire sets and NGK plugs. Let me ask you this- Does reusing a $30 set of NGK wires compromise a new plugs and coils- You can bet it does and the amount of RX8s out there with new coils /plugs and factory 60-100K wires is scary. . . . . Really!

Q- OBD II the Catalytic Converter and Cold Air Intakes (RX8 only). The RX8 will not tolerate short aftermarket CAIs nor empty catalysts. Catalytic converters strata should always be verified during installation and CAIs with short lead runs into the MAFs’ sample tube will cause a non calibrated fuel mixture and in some cases may cause detonation that eventually will destroy the engine. 

R- APV (RX8 Only) Auxiliary Port Valve. The port mechanisms should not be disassembled, but two $4.00 cans of carburetor cleaner and some spray white lithium grease and the intake can be installed and the ports checked for smooth operation before attaching the APV motor. The APV should be clocked to the right and the index mark will be pointing at 1:00 O-Clock

S- GROUNDS (RX8 Primarily) The RX8 is a complex hybrid composite engine. Not only are Mazda rotary engines made from dissimilar materials, aluminum sandwiched between cast Iron plates with mild steel tension bolts, but the RX8 uses a plastic upper intake manifold and aluminum alloy lower intake manifold. The ECU does not directly ground the injectors nor the ignition coils but relies on multiple 4 wired grounding areas located in four places. These grounds must be solid in their connections

T- REBOOTING- When trying to diagnose a drive ability issue rebooting should be done as follows. With the key in the off position remove the negative battery terminal from the battery post, now remove the positive terminal from the battery post. Using a clamping device connect the positive terminal to the negative terminal and then turn the key to the on position to bleed off and milliamperage. Turn the key off and then connect the positive followed by the negative- NOTE - AVOID JUMPING OTHER VEHICLES WITH AN RX8- VOLTAGE/AMPERAGE SPIKES CAN AND OFTEN WILL DAMAGE YOUR CAR

U- UNKNOWN ORIGIN- When the RX8 came out I was infatuated with the complexity of its’ electromechanical engineering, but after a few years of dealing with cars with ongoing drive ability issues, I have become suspect and even cynical of Mazda’s ability to produce reliable hard and soft ware, as well as an accurate programming of its computer controls. 
            Point in case: I purchased a low mileage female adult owned 04 RX8 from the original owner in Seattle with all dealership records. I reviewed all records and quickly realized that this chassis had problems from day one until my purchase ten years later in 2014. 
Startup problems were at 3K,5K, 9K,14K, 22K, 34K, 52K and the car had low compression at 68K  when I bought it. A rebuilt engine was installed and exhibited startup problems, the engine harness and ECM were removed and replaced with a known good performing set and the car ran out beautifully. There are Rotary engine RX8s out there that have never ran correctly. Telltale signs are 5-6 “campaign” stickers under the hood, remanufactured engine and the ECM has been flash drove multiple times- Good luck with unknown origin cars

V- THE THREE SOLENOIDS  – KL01 Solenoid Resistance 35-45 Ohms new, 45-110 on its way out. 

W-OIL INJECTORS- Oil Injectors need to be tested by holding vacuum with a vacuum gage. If they leak down immediately, or under 3 seconds, they must be replaced. Failure to replace them can result in poor engine sealing, accelerated internal wear, as well as, premature engine failure

X- OMP- On 89 and up Mazda RX cars a electric oil metering pump is utilized. The programming on these cars was pre set from the factory with inadequate oil mapping as referenced in the Mazda Campaign dated September of 2006. We strongly suggest pre mixing on all cars with production dates from 7/1988 and newer due to the inability to verify proper oil delivery and the risk of excessive wear and inadequate sealing  

Y- BREAK IN OR BREAK DOWN- There are rebuilders in Europe and Australia who install governors on rebuilt engines. Racing Beat USA recommends a 4000 max  RPM for several thousand miles.      The reason? 
Well many renesis engines require up to 3000 miles at 4000 RPM or lower to break in. Unfortunately that same engine can be damaged in that same 3000 miles by higher than 4000 RPM operation, heavy demands and hard throttle take offs. It seldom will destroy the rebuild, but that vehicle is destined to be in prematurely for another overhaul. DON’T GET IMPATIENT.

Z-CONCLUSION- Thru out rotary car production, Rotary Engines have been plagued with no public education, constant design changes in production and a hyper sensitivity to ignition and fuel variances. The goal of this installation pamphlet was to help inform you of just a few of the many variables which can and often do discourage a rotary owner. 


WANKEL TRAINING - Due to a lack of rotary technicians and my over 30 years of experience Kurt Robertson Enterprises offers a training program every June called the Wankel Workshop. Dan Atkins has also a wealth of knowledge and brings another 30 years of his Father Dave Atkins experience to this event This is not a drive in, but much more. It includes a 8- hour formal training class, a 8-hour hands on training and product updates. Offered in an effort to preserve and educated the future use of these very unique designs, 
                                             
                                           Enrollment is strictly limited to 40. 
                                                             
                                                                  Cost is $175 
Contact us on the web or phone Roberta Robertson at 503-349-9194 for more information on the Workshop                                   Dates are JUNE 19, 20, 21, 2020



6

