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Fifth quarter summery 
This quarter has us starting out with the engine mapped out in its standard dual fuel configuration. 

This means that the engine is configured to be exactly what we have been selling in the past. We have 
worked to install the new style gas injectors, Hydraulic power unit, control lines, gas lines and associated 
hardware. 
spark ignition system but have been held up because of other more pressing work. 

This hardware has been tested and is operational. We have been able to start at installing the 

Tasks Performed / percent complete 

1 Diesel Pre Chamber (DPC)testing - 80% done 
Same as last quarter. This portion of the project is on the back burner awaiting the completion of 
the port injection system to the entire engine. We also will hold on this until we have completed 
work in the spark prechamber and roots blown version of the engine. 

2 Piston design - 50% done 
This is in the same stage as last quarter. 

3 Spark prechamber - 85% 
This has progressed a great deal. We have taken receipt of a full set of chambers and the 
necessary electrical equipment to have the whole engine spark ignited. 
fitted to the cylinders. 
the testing. 

We have completed base line configuration testing with port injection. There are only a few minor 
details still lingering. We did run into some unexpected operational difficulties but were able to 
get these behind us fairly easy. The results of this type of gas mixing is impressive. We have 
accomplished much of what we have hoped for in regards of emissions and power and efficiency. 
We have increased the power output nearly 20 YO. 
reduced dramatically. The CO is now in the area of 3 grams per Hp-Hr instead of 8 (regulated 
limits are at 15). 
risen somewhat and this is not to unexpected given what we know to be true with the system. The 
non-methane HC we are not able to measure and we suspect this has been reduced. Maybe the 
most impressive is the drop in fuel consumption. In the past we have been using a number of 7400 
BTU per Hp-Hr for energy consumption at full load. There still needs to be some back up data 
but we have seen numbers below 6500. This will ultimately be the single best benefit that we have 
accomplished. 

The chambers have been 
Still to accomplish is the wire connecting, high tension lead conduits and 

4 Port injector and Hydraulic Gas Inlet Valve - 95% 

The emissions of CO and NOx have both been 

The NOx is in the area of 2 instead of 4.5 grams per Hp-Hr. The HC have 

5 Skip fire tests - 70% done 
We have successfully operated in the skip fire mode at idle using a number of configurations. It is 
very intriguing to hear the engine operation change. 
record the significant levels of benefit such as he1 consumption and such. This mode of operation 
is primarily for locomotive use and now shows us that the engine can actually idle on gas, this has 
never been done before. 

This is operational but still needs testing to 
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6 Cylinder monitoring system - 75% 
We have applied some new design aspects but the operation is still not acceptable. This will 
continue to be a work in progress. 

Changes to the original plan 
We have been very much involved in a project with a customer that has consumed all of our 
resources in the second half of this quarter. It will continue to do so in the next quarter. In light 
of the fact that we are now operating on extended time and the work load is not letting up we are 
considering altering the plan so we will complete the project at the end of the next quarter 
regardless of how much of the remaining work is done. 
truly enough to accomplish. 
roots operation and finish if at all possible. 

Having the success of the port injection is 
We will continue to work on application of the spark system and the 

Planned next quarter activities 
Install Spark Ignition system 
Test and map engine optimizations 
Complete design specifics on spark ignition system 
Remove turbocharger and install roots blower and other hardware 
Test and map spark roots engine 
Install diesel injectors and test dual fuel engine system roots blown 
Reconfigure piston type to reduce compression ratio 
Retest dual fuel roots engine 
Install spark system and retest with lower compression ratio 
Remove roots blower and install turbocharger 


