
A DAY ON THE DYNO WITH DON AND CURTIS EMERY OF DNE 
PERFORMANCE 705-326-2121 
 
Don Emery and his son Curtis came to DynoTech to check out three sled engines—an 05 
Mach Z with trail porting and the two full mod radar run engines owned by Tom 
McClonkey (see RadarRun.com). 
 
We started with the Mach Z, which had the compression release fittings plugged, trail 
porting by Don and a slight compression ratio increase  from 11.8-1 stock to 12.6-1 (kits 
that DNE offers will be 13-1). During warmup, we had unusual difficulty getting the 
engine to run cleanly. At part throttle light load, the A/F ratio was varying wildly, and 
would even stall when it suddenly and unexpectedly leaned out beyond 20-1. After 
warmup the engine was running reasonably well, so we made an initial dyno run. As you 
can see, fuel pressure was fine but fuel flow was extremely erratic which even hurt top 
end HP. 
 
05MZDNE1 
05 SkiDoo Mach Z, DNE Trail ported, 12.8-1 compression ratio     
1/4 tank of gas, note erratic fuel flow but good fuel pressure     
EngSpd STPTrq STPPwr FulA+B Air1+2 FUEL-P  A/F    BSFC  AirTmp  
 RPM   Clb-ft  CHp    lb/hr scfm    psig  Ratio  lb/hph  degF   

6200 89.3 105.4 96.4 237.2 57.2 11.26 0.932 36  
6300 90.1 108.1 94.5 237.2 57.2 11.49 0.891 36  
6400 92.9 113.2 94.5 237.8 57.1 11.52 0.852 37  
6500 97.7 120.9 91.8 242.3 57.2 12.08 0.775 37  
6600 100.7 126.6 91.3 247.1 57.2 12.39 0.736 37  
6700 106.5 135.9 91.1 254.1 57.3 12.77 0.685 38  
6800 110.1 142.6 95.8 262.1 57.1 12.52 0.686 38  
6900 115.5 151.8 85.8 275.6 56.9 14.71 0.577 38  
7000 115.9 154.5 69.9 279.3 57.5 18.29 0.462 38  
7100 118.7 160.4 67.1 285.7 57.1 19.49 0.427 37  
7200 121.7 166.8 65.7 294.8 56.9 20.54 0.402 37  
7300 122.4 170.2 71.6 300.9 56.9 19.24 0.429 37  
7400 123.3 173.8 106.6 305.8 56.8 13.13 0.626 37  
7500 124.4 177.6 62.7 311.7 56.7 22.76 0.361 37  
7600 123.3 178.5 78.4 314.6 56.7 18.37 0.448 37  
7700 121.7 178.5 139.1 317.1 56.5 10.43 0.795 37  
7800 116.1 172.5 150.8 315.5 56.1 9.58 0.892 37  
7900 115.8 174.2 151.5 315.9 56.1 9.55 0.887 37  
8000 116.6 177.7 144.8 313.5 56.1 9.91 0.832 37  
8100 113.8 175.5 138.2 307.4 56.4 10.18 0.804 37  
8200 111.1 173.2 138.1 303.1 56.4 10.05 0.814 38  

 
 
Don had heard about the engines running poorly at low gas tank level, something about 
oil being sucked from the crankcase and into the fuel pump. We're not sure about that but 



we added 2-3 gallons of 93 octane pump gas and after that all was well. Note that our fuel 
flow is flawless, A/F ratio is right on the money (the added airflow of the ported 
cylinders may have helped by leaning out A/F ratio). Interpolating the data, there was 180 
CHP at 7750. 
 
05MZDNE2 
05 Ski Doo Mach Z, DNE trail porting, 12.8-1 compression ratio    
add two gallons of pump gas       
EngSpd STPTrq STPPwr FulA+B Air1+2 FUEL-P  A/F    BSFC  AirTmp 
 RPM   Clb-ft  CHp    lb/hr scfm    psig  Ratio  lb/hph  degF  

6500 101.7 125.9 90.1 246.2 57.5 12.52 0.728 35 
6600 104.8 131.6 91.3 251.3 57.4 12.61 0.706 35 
6700 108.7 138.7 97.5 261.1 57.3 12.26 0.716 35 
6800 110.6 143.1 98.8 266.3 57.3 12.34 0.703 35 
6900 113.2 148.7 101.1 272.9 57.3 12.37 0.691 35 
7000 115.7 154.3 104.1 280.2 57.2 12.32 0.687 35 
7100 116.3 157.2 104.4 285.9 57.2 12.54 0.675 33 
7200 117.7 161.3 106.1 290.3 57.2 12.54 0.668 34 
7300 119.9 166.6 108.8 298.6 57.1 12.56 0.664 34 
7400 122.1 171.9 109.5 304.9 57.1 12.75 0.649 35 
7500 123.3 176.1 111.5 308.2 57.1 12.65 0.646 36 
7600 123.5 178.7 113.8 310.7 57.1 12.51 0.649 36 
7700 122.4 179.5 113.2 312.1 57.1 12.62 0.643 36 
7800 120.8 179.5 116.1 312.6 56.9 12.34 0.658 35 
7900 117.4 176.5 116.8 309.7 56.9 12.14 0.673 34 
8000 113.2 172.5 117.5 305.9 56.9 11.92 0.694 35 
8100 105.1 161.9 112.9 297.9 57.1 12.08 0.711 35 

         
         
 
 
Don and Curtis decided to see what HP could be gained by dropping fuel flow. We 
wondered about the direct injection maybe wanting an even leaner A/F ratio for max 
horsepower; would it make max HP at leaner-than-13-1? We installed a D&D Pac valve 
in the fuel line, and we worked our way down very gradually to about 50 psi where 
maximum HP was achieved at about 13-1 just like most other sled engines do here. But is 
running on the edge for 2 HP worthwhile? Unless you’re a pure dragracer and need every 
last HP for short blasts, leaving the fuel pressure stock makes sense. 
 
05MZDN11 
05 SkiDoo Mach Z DNE trail port, 12.8-1 compression ratio     
lower fuel pressure w/ D&D restrictor valve       
EngSpd STPTrq STPPwr FulA+B Air1+2 FUEL-P  A/F    BSFC  AirTmp  
 RPM   Clb-ft  CHp    lb/hr scfm    psig  Ratio  lb/hph  degF   

6600 104.4 131.2 87.1 251.5 53.1 13.22 0.676 36  
6700 108.3 138.1 91.5 258.6 52.8 12.94 0.675 36  
6800 110.9 143.6 94.3 266.1 52.1 12.91 0.669 36  



6900 112.7 148.1 96.2 269.9 52.1 12.84 0.661 36  
7000 115.1 153.3 98.1 277.7 51.9 12.96 0.651 35  
7100 115.9 156.6 99.5 281.4 51.9 12.95 0.646 35  
7200 118.7 162.7 101.9 291.5 51.5 13.11 0.637 35  
7300 120.2 167.1 104.3 297.4 51.2 13.05 0.635 35  
7400 120.6 169.9 106.3 301.1 50.9 12.97 0.636 34  
7500 123.5 176.3 107.1 307.3 50.8 13.15 0.617 34  
7600 124.3 179.8 107.6 309.2 50.7 13.15 0.608 34  
7700 123.7 181.3 107.7 310.4 50.5 13.19 0.604 35  
7800 122.6 182.1 109.4 312.1 50.3 13.06 0.611 35  
7900 120.2 180.9 109.3 308.8 50.2 12.93 0.615 35  
8000 118.1 179.9 107.9 305.5 50.3 12.96 0.611 35  
8100 114.1 175.7 105.7 301.2 50.6 13.04 0.612 35  

          
 
 
 
Last year Don, Curtis and sled owner Tom McClonkey dyno tuned here a hand-built 
1234cc four-cylinder Mach Z radar run “full body” sled (stock bellypan, hood, and full 
frame/ tunnel). It made HP somewhere in the high 170’s and eventually ran something 
like 165 mph in 2000 ft. 
 
This year, they brought the same sled back again, this time with 48mm Megatron 
[Lectron] carbs and updated pipes. Here’s Toms sled this time, next weekend during the 
Guinness Record runs on North Bay hoping for 170. 
DNE1234D 
DNE Mach Z Quad 1234cc radar run engine   
Owner Tom McConkey    
EngSpd STPTrq STPPwr  BSFC  Fuel B AirTmp 
 RPM   Clb-ft  CHp   lb/hph lb/hr   degF  

6700 132.7 169.3 0.896 149.4 45 
6800 136.1 176.2 0.905 157.1 45 
6900 141.3 185.7 0.881 160.8 47 
7000 141.5 188.6 0.833 154.6 46 
7100 141.2 190.9 0.788 148.1 46 
7200 140.7 192.9 0.797 151.3 46 
7300 140.2 194.9 0.776 148.7 46 
7400 139.6 196.7 0.826 159.7 46 
7500 138.9 198.3 0.811 155.4 46 
7600 141.6 204.9 0.771 154.7 46 
7700 140.4 205.8 0.761 153.2 46 
7800 141.5 210.2 0.741 152.2 46 
7900 144.5 217.3 0.731 155.3 46 
8000 145.3 221.3 0.669 144.8 46 
8100 148.1 228.5 0.655 146.4 46 
8200 151.2 236.1 0.649 149.9 46 
8300 152.4 240.8 0.651 153.4 46 
8400 159.5 255.1 0.644 160.6 46 



8500 163.7 265.1 0.631 163.6 46 
8600 163.5 267.6 0.641 167.8 45 
8700 166.5 275.8 0.618 167.1 45 
8800 165.7 277.6 0.601 163.4 45 
8900 165.6 280.6 0.609 167.2 46 
9000 164.6 282.1 0.603 166.4 46 
9100 157.4 272.7 0.612 163.3 46 
9200 157.5 275.9 0.603 163.5 46 
9300 156.1 276.2 0.603 163.6 46 

      
 
 
During last year’s Guinness Record runs, someone with a single engine full body sled ran 
172 MPH. Tom would like to eclipse that record and it would take more HP, so another 
sled was built by DNE this time with a four cylinder 1563cc engine. This one has a 
similar Mach Z base, but with a stroker crank. Four Price Performance cylinders were 
fitted with the iron sleeves removed, billet aluminum nickasil sleeves pressed in with 
Rotax-style port timing. 
 
Expecting HP in the high 300’s we sat here and discussed the potential for some 
disaster—three years ago Sean Ray dyno’d a turbo 800 Mach Z triple to 321 HP and on 
that run stripped the teeth from the cogged belt on the dyno drive! The good news for the 
owner of the turbo Mach Z was that it had a rev limiter built in to the ECU. While sipping 
coffee in my office next door, I heard the engine accelerate normally on the dyno from 
6000 to 9000 then suddenly hit the rev limiter with a brippppp-like report at 9500 as the 
dyno drive belt spit itself out the door much like what happens to a top fuel dragster that 
drops too many cylinders! A $100 belt was shot, but the Mach Z engine would live for 
many more boosted years. 
 
On this day, the drive belt would be asked to handle even more HP, and this time if it 
would give up the ghost at, say, 9000 RPM this long-stroke mountain motor with NO 
REV LIMITER may accelerate unloaded, suddenly to the moon or to enough G’s on the 
conrods to stretch at least one of them in half! So we all had equally moist armpits for 
this dyno run. We made a first, cool engine pass at a quick 300 RPM/ second acceleration 
rate, and jetting was fine, all seemed well. So for the second and last run the acceleration 
rate was reduced to 200 RPM/sec. I loaded the engine at full throttle then let the dyno 
contoller rev the engine to HP peak and beyond (in this situation I watch my digital HP 
readout and as soon as HP begins to drop we terminate the test). In this final run I was 
watching HP and as it continued to climb I saw sparks flying from the recoil cover and 
immediately terminated the test. This occurred at 9800 RPM, way higher than this long-
stroke engine should be operated at! Those sparks were later diagnosed as something 
coming loose in the flywheel area. Had we let the engine rev to 10,000 and beyond, based 
upon the following dyno data, either the engine would have exceeded 350 HP or 
something bad may have happened if piston G-loads could have exceeded the con-rods’ 
ability to hang on. On this day, the dyno belt drive and con-rods survived, the engine was 
dandy, and as a group we decided that this was adequate information to allow them to 



make the HP necessary to achieve the 173+ mph they were shooting for. Adding 1” or so 
to the header pipes would bring the HP peak down to 9500. A skoshe more ignition 
timing would likely help as well. But for now, here is Tom’s 1563cc engine. Check out 
RadarRun.com to see how it all shakes out! 
 
DNE1563B  
DNE 1563 Quad Radar Run Engine    
owner Tom McConkey     
EngSpd STPTrq STPPwr FulA+B  BSFC  AirTmp  
 RPM   Clb-ft  CHp    lb/hr lb/hph  degF   

7100 136.2 184.1 90.2 0.496 32  
7200 141.6 194.2 92.7 0.483 32  
7300 150.7 209.4 97.6 0.472 32  
7400 170.8 240.6 128.7 0.541 32  
7500 171.6 245.1 142.8 0.591 32  
7600 182.1 263.5 154.2 0.592 32  
7700 183.9 269.7 157.9 0.593 32  
7800 184.1 273.5 159.2 0.589 32  
7900 185.6 279.1 164.3 0.596 32  
8000 187.3 285.3 165.1 0.587 33  
8100 187.1 288.4 169.6 0.596 33  
8200 187.7 293.1 173.3 0.599 33  
8300 189.5 299.5 177.1 0.599 33  
8400 190.2 304.1 167.2 0.557 33  
8500 188.1 304.3 169.5 0.564 33  
8600 189.5 310.3 175.6 0.573 32  
8700 188.1 311.6 182.1 0.591 32  
8800 188.6 315.9 174.5 0.559 32  
8900 187.4 317.6 175.3 0.559 32  
9000 187.8 321.8 168.2 0.531 33  
9100 185.2 320.8 165.6 0.523 33  
9200 185.9 325.7 160.5 0.499 33  
9300 185.1 327.8 161.1 0.498 33  
9400 184.4 330.1 152.2 0.467 33  
9500 183.8 332.4 147.4 0.449 33  
9600 182.9 334.3 155.5 0.471 32  
9700 184.1 340.1 158.2 0.471 32  
9800 184.4 344.1 181.8 0.535 33  

       
       

   


