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Tom Bachly came from Ontario, Canada to tune his new stock 600RS snowcross race 
sled, and to share those results with us. For our test/ tuning session, Tom brought along 
several gallons of 50/50 mix of 91 octane pump gas and 110 octane leaded race fuel for 
tuning. This would create about 100 octane just as SkiDoo recommends for this race gas-
only engine. With the convoluted airbox efficiently feeding outside air to the airbox from 
the hood and from behind the windshield, we were unable to mechanically measure 
airflow, which we need to determine A/F ratio with the mechanical flowmeters. The dyno 
measures the amount of fuel (lb/hr) entering the carbs then converts airflow Cubic Feet 
per Minute into pounds of air per hour, and does the math to give us A/F ratio. But here, 
after we achieved max HP jetting for this day’s Density Altitude (800 ft) we used our 
LM1 wideband probe—a long ¼” steel tube inserted as far as we can into the muffler 
outlet, feeding exhaust gas to the wideband O2 sensor in a chamber at the end of the steel 
tube. We also bolted our copper tube deto sensor to the cylinder head to ensure we 
encountered no deto during this tuning session. No clicks were heard even during the one 
test we made with much leaner than optimal fuel flow. This may suggest that ignition 
timing is conservative. The day we had this sled on the dyno, Jim Cooper was 
unavailable to help us tweak timing to try to maximize HP with his BUDS computer 
(assuming BUDS can tweak this ECU), so all of this data was created with production 
ignition timing. 
 
Here’s the stock 2012 600RS tested at @800 feet Density Altitude, with understandably 
rich stock 290 main jets: 

EngSpd STPPwr STPTrq BSFCAB FulAB  AirInT ElpsTm DenAlt 
RPM    CHp    Clb-ft lb/hph lbs/hr degF   Secnds Feet   
7017 94.3 70.5 0.831 75.3 47.9 0.06 789 
7050 96.1 71.6 0.804 74.3 47.9 0.19 789 
7083 97.0 72.0 0.798 74.4 47.9 0.62 789 
7150 99.4 73.0 0.800 76.4 47.9 0.71 789 
7200 101.6 74.1 0.810 79.0 47.9 1.38 790 
7250 104.9 76.0 0.811 81.7 48.0 1.53 791 
7300 107.2 77.1 0.807 83.2 48.0 1.99 791 
7350 109.4 78.2 0.804 84.5 48.0 2.26 791 
7400 111.4 79.1 0.804 86.0 48.0 2.44 792 
7450 113.1 79.7 0.809 87.9 48.0 2.82 792 
7500 115.0 80.6 0.811 89.7 48.0 3.01 792 
7550 116.9 81.3 0.810 91.0 48.0 3.32 792 
7600 118.9 82.2 0.805 92.0 48.0 3.62 792 
7650 120.9 83.0 0.797 92.6 48.0 3.83 793 
7700 122.5 83.5 0.792 93.2 48.0 4.11 792 
7750 124.0 84.0 0.787 93.7 48.0 4.28 792 
7800 125.2 84.3 0.786 94.6 48.0 4.62 793 
7850 126.3 84.5 0.782 94.9 48.0 4.86 793 
7900 127.0 84.4 0.780 95.2 48.0 5.18 793 
7950 127.2 84.1 0.779 95.2 48.0 5.41 793 
8000 127.2 83.5 0.782 95.6 48.0 5.68 794 
8050 126.6 82.6 0.788 95.8 48.0 5.91 795 



8100 125.8 81.5 0.795 96.0 48.0 6.18 796 
8150 124.7 80.3 0.802 96.1 48.0 6.45 797 
8200 123.5 79.1 0.805 95.4 48.0 6.72 797 
8250 122.3 77.9 0.805 94.5 48.0 7.01 797 
8300 121.1 76.7 0.800 93.0 48.0 7.22 797 
8350 119.9 75.4 0.798 91.8 48.0 7.49 797 
8400 118.6 74.1 0.799 91.0 48.1 7.76 798 
8450 117.4 73.0 0.802 90.4 48.1 7.99 799 
8517 116.0 71.5 0.806 89.7 48.1 8.23 800 

 
 
After trying several jetting combinations, we found the best HP with 240 main jets. This 
13% reduction in jet size would normally result in a 13% reduction in fuel flow thanks to 
the Mikuni hex jets’ sizing being directly proportional to fuel flow. But here, fuel flow 
lb/hr only dropped 10% meaning that the electronically controlled power jets were 
supplementing some of the fuel. So as we understand it, the electronic power jets will 
compensate for varying Density Altitude. So, with this max power jetting, Tom won’t 
have to change main jets—the electronic power jets will take care of it?  Here’s the new 
600RS, this time with 240 main jets. 

EngSpd STPPwr STPTrq BSFCAB FulAB  AirInT ElpsTm LamAF1 Baro_P 
RPM    CHp    Clb-ft Lb/hph lbs/hr degF   Secnds Ratio  InHga  
7267 104.2 75.3 0.713 71.5 47.2 0.27 13.97 28.75 
7300 106.3 76.5 0.712 72.9 47.1 0.68 13.87 28.75 
7333 108.3 77.6 0.708 73.9 47.1 0.89 13.82 28.75 
7400 110.5 78.4 0.705 75.0 47.1 1.49 13.81 28.75 
7450 112.4 79.2 0.70 75.9 47.1 1.60 13.80 28.75 
7500 114.5 80.2 0.694 76.5 47.1 1.72 13.66 28.75 
7550 116.8 81.2 0.682 76.8 47.1 2.21 13.51 28.75 
7600 119.5 82.6 0.664 76.5 47.1 2.39 13.33 28.75 
7650 121.7 83.5 0.651 76.3 47.2 2.81 13.25 28.75 
7700 123.8 84.4 0.640 76.3 47.2 3.01 13.17 28.75 
7750 125.6 85.1 0.639 77.3 47.2 3.31 13.13 28.75 
7800 127.4 85.8 0.639 78.4 47.2 3.56 13.10 28.75 
7850 129.2 86.4 0.641 79.8 47.2 3.83 13.06 28.75 
7900 130.9 87.0 0.642 81.0 47.2 4.10 13.00 28.75 
7950 132.3 87.4 0.646 82.4 47.2 4.37 12.91 28.75 
8000 133.0 87.3 0.654 83.8 47.3 4.64 12.83 28.75 
8050 133.3 87.0 0.662 85.0 47.3 4.91 12.76 28.75 
8100 132.8 86.1 0.671 85.8 47.3 5.12 12.70 28.75 
8150 132.1 85.2 0.677 86.2 47.3 5.40 12.67 28.75 
8200 131.4 84.2 0.679 85.9 47.3 5.65 12.68 28.75 
8250 131.0 83.4 0.674 85.0 47.3 5.89 12.74 28.75 
8300 130.7 82.7 0.659 83.0 47.3 6.11 12.89 28.75 
8350 130.5 82.1 0.646 81.2 47.3 6.37 13.06 28.75 
8400 130.3 81.5 0.635 79.7 47.3 6.67 13.22 28.75 
8450 130.0 80.8 0.633 79.2 47.3 6.93 13.32 28.75 
8500 129.5 80.0 0.633 78.9 47.3 7.23 13.43 28.75 
8550 128.8 79.1 0.637 79.0 47.3 7.50 13.53 28.75 
8600 128.0 78.2 0.639 78.7 47.4 7.76 13.65 28.75 
8667 126.7 76.8 0.644 78.5 47.4 7.94 13.79 28.75 

 



 
Here’s a graph of these two tests: 

 
 
 
Here is a smoothed out version of the 2009 600RS tested and posted on DTR in October 
2008. Even though torque and HP are very similar, the new engine, as shown above, is 
able to achieve max HP with a much lower .65 lb/hphr at about 13/1 A/F ratio. The 2009 
engine appeared to be short circuiting way more mixture causing max HP BSFC to be 
incredibly high at .70 lb/hphr. For this test, 230 mains were used and fuel flow is 95 lb/hr 
compared to the new engine’s 86 lb/hr fuel flow. We might surmise from this that the old 
sled’s extra 9 lb/hr of fuel flow was mixed with an extra 117 lb/hr or airflow that was not 
contributing to HP meaning that the higher boost 2009 transfer port may have been 
blasting excessive air/ fuel mix out the exhaust port before being closed by the rising 
piston. Here is the 2009 600RS, with 230 main jets in reasonably similar air: 
2009 600RS with 230 main jets 

EngSpd STPTrq STPPwr BSFC B Fuel B TsTim2 WtrOut BaroP  AirTmp 
RPM   Clb-ft CHp   lb/hph lb/hr  second degF  in/Hg  degF  
7167 71.9 98.2 0.916 87.5 0 81 29.32 57 
7300 75.7 105.2 0.866 88.6 0.4 80 29.32 58 
7400 77.5 109.3 0.839 89.0 1.5 80 29.32 59 
7500 79.3 113.2 0.814 89.5 1.7 80 29.32 59 
7600 81.0 117.2 0.795 90.5 1.9 79 29.32 58 
7700 83.1 121.9 0.776 91.9 3.5 77 29.32 58 



7800 85.7 127.3 0.751 92.9 4.0 77 29.32 58 
7900 86.6 130.3 0.741 93.9 4.7 77 29.32 58 
8000 87.2 132.8 0.723 93.4 5.5 76 29.33 58 
8100 86.8 133.9 0.711 92.5 6.2 75 29.33 58 
8200 85.5 133.4 0.708 91.8 7.0 75 29.33 58 
8333 83.0 131.7 0.724 92.8 8.1 75 29.33 57 

         
 
Graph comparing the dyno tuned 2009 vs dyno tuned 2012: 

   
 
 
Assuming that the pipes on the 2009 and 2012 are identical, it appears that the difference 
in these two perfectly tuned engines’ HP/ torque curves is perhaps only the difference in 
the tuned pipes’ center section temperature. This is what we might see on a perfectly 
carbureted engine if we had a 100 or 200 degree F difference in pipe center section 
temperature. Similar HP—but peak HP RPM sliding up a few hundred revs! The cause of 
the pipe temperature difference might be the time at WOT steady state at 7000 RPM 
before beginning the dyno test. But, it’s very possible that the 2012’s tighter .037” squish 
clearance creates higher combustion chamber turbulence—thus increasing flame speed, 
acting like advanced timing (see Kevin Cameron’s important “Turbulence Needed” 
article posted earlier), causing more energy being used to push the pistons down their 
bores, and less energy wasted, causing the exhaust temperature to drop.  But, without 



having Jim Cooper here with his BUDS computer to jockey timing on both engines we 
can only surmise. 
 
Recently, DTR member and CrankShop engine modifier Will Doe told me that while 
porting a new 2012 600RS for modified snocross racing, he had taken a detailed look at 
the new engine, and noted that the 2012 600RS engine had some fairly significant stock 
port revisions compared to earlier versions, along with different combustion chamber 
shape and size. Since CrankShop modified engines dyno tuned here have been able to 
make incredibly high BMEP, I respect their expertise and wanted to share Will’s 
observations of the new 2012 600RS compared to the prior versions. 
 
Here is Will Doe’s synopsis: 
 
“Over the last few years, Rotax has made several changes to the castings of the 600RS 
cylinders, steadily making them more suitable for race applications. The first generation 
Sno-X engines were essentially identical to the off-the shelf 600’s, but with higher 
compression ‘insert’ heads, thicker base gaskets, twin pipes, and modified CDI boxes.  In 
the search for more power, Ski-Doo created cylinders specifically for racing, and the 
‘RS’ was born, featuring a less restrictive intake, altered port timing, and a slight change 
in port configuration, but using the same crankcase and crankshaft.  Slight revisions have 
occurred over the last couple years, but the 2012 features significant changes to the whole 
motor, including the case and crankshaft itself. 
 
“From the outside, the 2012 600RS looks the same, but an inside look reveals the details.  
The crankcase is similar, but they have gone to great lengths to rid the bottom end of 
excess volume. The crankwheels have a hard white resin/plastic material bolted to them 
that fills the empty spaces and helps prevent the intake charge from being trapped in this 
area, where it cannot be used.  The ‘bowl’ that forms the bottom of the transfer ports is 
shaped differently, and the volume there appears to have been slightly reduced.  As we 
move up into the cylinders, we see more changes, starting with the supplied base gasket, 
which is .1mm thicker than in previous years.  The transfer timing has been raised, with 
the ports now entering the bore higher than in previous versions, creating a slightly larger 
port window.  The transfer shapes are slightly different as well, and the port directly in 
front of the reed cage now shares the same timing as the others—previously it had 
opened several degrees before. Perhaps this explains the apparent reduction in air/fuel  
short-circuiting of this stock engine at DynoTech Research, and the .05 lb/hphr reduction 
in best BSFC on the dyno compared to the earlier stock 600RS engines.  Exhaust and 
sub-exhaust ports appear to be essentially unchanged in the casting, but the timing is 
slightly higher due to the thicker gasket.  No obvious changes are evident in the head 
casting—however, compression ratio of the 2012 inserts appeared to be slightly higher 
than before (13.2:1 instead of 13.0) with a tighter squish band, approximately .039” on 
this first one we measured.” 
 
We’ve heard people talk about SnowCross rules changes for next year eliminating the 
current unlimited modified 600 cylinders for the modified classes—instead requiring 
stock engines used with twin race pipes in an attempt to create some sort of parity? Is this 



the reason SkiDoo made these major engine changes with no apparent change in stock 
single pipe HP—but with twin race pipes and even higher compression could make more 
HP than earlier 600RS engines? We’ll know next season! 
 
 
 
 



 
A greedy smile from tuner Tom Bachly, with his pal DNE Don Emery wondering if the 
new high torque dyno driveshaft he just looked at will handle 400 lb/ft when he comes to 
tune the big turbo quad again later this year!! Here you can see the Lord LCR rubber 
torsional vibration damper next to the aluminum crankshaft adapter. On the right side of 
the driveshaft you can see a Lovejoy rubber coupler—all necessary to show accurate HP. 



 
 
 
 
 
 
 
 
  
 
 


