
Modernizing Rev 800 non-HO engine performance 
 
Too many years ago John Caldwell, owner of Race Logic in MI gave me one of his 
“Super Stock” porting guide template sets for a SkiDoo 800. My idea was to dyno test a 
bone stock non-HO 800, then have the cylinders ported using John’s template as a 
guide—something that an adventuresome sled owner might want to try. Unfortunately, 
John died before we got to do this test. But the Race Logic port templates live on, having 
been acquired by Ken OConnor Racing in Danielsen, CT. 
 
We finally came up with a “mule” SkiDoo 800 to do this test—Chris Scarlata’s limited 
edition 2003 “Blair Morgan” 800 with an engine freshly rebuilt with SPI pistons, thinner 
.015” basegaskets and Vforce 3 reeds. In 2003, each dealer was allotted two of these. 
James Cooper was a SkiDoo dealer then, and I called him after seeing that the stock HP 
was higher than the other non-HO 800’s dyno tested here. James recalled that each dealer 
was allotted two of the Blair Morgan models. He said that they had a unique ECU/ timing 
curve, and that his SkiDoo rep warned him against leaning the carburetion down from 
stock. The mid to high 13’s A/F ratio we observed with stock 380 main jets created near 
maximum HP jetting on winter pump gas. We have all of this fine dyno instrumentation 
to help us optimize engine performance: measuring airflow CFM, fuel flow pounds per 
hour to give us mechanical A/F readings by weight—pounds of air/ pounds of fuel, and 
wideband O2 sensors in the exhaust to provide chemically measured estimated A/F 
readings. It’s especially rewarding when both the mechanically and chemically measured 
A/F readouts are identical. But one other instrument is useful when tuning for maximum 
HP—one’s nose! When combustion gases reach a critical, maximum temperature level—
somewhere in the range approaching 5000F—the temperature of an acetylene/ oxygen 
cutting torch—hydrogen chloride gas is said to be created. When hydrogen chloride gas 
combines with moisture/ water, hydrochloric acid is created, hence the stinging sensation 
in one’s eyes and nostrils when our A/F approaches maximum HP. Today, there was 
plenty of hydrogen chloride gas in the exhaust gas being blown out of the dyno room 
open overhead door at WOT by the rooftop blower.  So it was likely that a combination 
of hot timing curve, Vforce 3 reeds, slightly higher compression/ tighter squish clearance, 
and max HP jetting created the higher baseline HP. 
 
5000F? How can aluminum pistons that melt at 1200F survive while operating in the heat 
of a cutting torch? To understand this, scroll down to 1/31/14 and read Kevin Cameron’s 
tech article “Detonation”.  
 
Chris’ friend Ron Jewel’s primary avocation as RLJ Racing Engines is modifying/ 
porting four stroke pro flat track motorcycle engines for the likes of Waters Autobody 
Racing’s KTM 450s and Kenny Coolbeth’s Indians using our third party SuperFlow 
CycleDyn for verification/ tuning for maximum HP, but he was glad to try out the Race 
Logic port templates on Chris’ SkiDoo 800. Ron was understandably leery of the 
seemingly drastic intake port modification (see photos), but I assured him that John 
Caldwell was a great smart two-stroke modifier (he worked for Tim Bender increasing 
the HP of Bender Racing’s 750 Vmax 4 race engines back in the early 1990’s) so fire up 
the port grinding tool! John was enjoyable to work with here. My favorite John Caldwell 



anecdote is the time he shortened the factory VM4 race pipes here, and was pleased when 
the engine pulled a few hundred more revs and gained two or three more HP. Another 
Bender tech said “but John, now our peak torque number is lower”. John glared at him 
and said, “do you want to win races or ‘plow the back forty’” and then he grinned.  
 
On our dyno pipe rack, we had a BMP pipe marked “Ported Rev 800 2007” with three 
welded dots on the pipe stinger, which would be perfect to try with the ported cylinders. 
As we would see in the airflow data, the BMP pipe/ stock muffler combo was slightly 
“tighter” than the stock pipe/ muffler, so it’s possible that the more optimal backpressure 
helped HP. I would have been good to try the stock pipe with a $3 restrictor dropped into 
the stock muffler inlet.   
 
Besides the cylinder porting and BMP pipe, we also had a BMP billet head marked REV 
800L to try. When we had the stock head off, we crudely compared the combustion 
chamber volumes by putting water in each one with a large metric syringe. The BMP 
domes had 5-10cc greater volume than stock, but had more typical looking much 
narrower squish bands (see photo of stock combustion chamber). The stock head has 
extremely wide squish bands (see photo) with nearly double the squish area compared to 
the BMP head, which provide much larger volume for air/ fuel mixture to be squeezed 
into at TDC. Remember in Kevin Cameron’s article “Turbulence Needed” on this 
website, KC suggests that any air/ fuel mixture that gets packed into the squish area at 
TDC will contribute very little to HP, as it winds up burning too late to add much to 
cylinder pressure. So even though the BMP domes seemed to have lower compression 
ratio than stock, it was surely worth trying. 
 
Finally we touched 165 HP with all of these mods/ components by advancing timing one 
degree (165.0 was made at 8025 RPM, not shown in data). Our non ethanol fuel was 
actually 91.8 R+M/2 octane as measured here, and with our copper tube bolted to the 
cylinder head and hanging in the control room we never heard one click of detonation all 
day. But even so, Chris is opting to play it safe for trail riding and take out the one degree 
of advanced timing, and bump main jets up to 400. Since Mikuni hex main jet size is 
directly proportional to fuel flow, 400 divided by 380 = 1.05 which = a 5% increase in 
fuel flow. That will enrichen Chris’ A/F ratio to around 13/1 (13.8 divided by 1.05 = 
13/1). The safer A/F ratio and stock timing should put him right around 160 HP—the 
same as modern 800’s for a small fraction of the cost to trade up for that horsepower 
level. 
 
So for Rev non-HO 800 owners, this is a great way to modernize engine performance 
without breaking the bank. 
 
Baseline Rev 800 Blair Morgan, .015” basegasket & Vforce 3 reeds 
EngSpd STPPwr STPTrq LM1AF1 ElpsTm BMEP   AirInT Baro_P Air_1c 
RPM    CHp    Clb-ft Ratio  Secnds PSI    degF   InHga  CFM    

6500 103.8 83.9 13.43 0.7 130.02 48.9 28.92 179.5
6550 105.2 84.3 13.42 1.0 130.70 48.9 28.92 181.0
6600 106.4 84.7 13.40 1.2 131.29 48.9 28.92 182.6
6650 107.7 85.1 13.38 1.4 131.88 48.9 28.92 184.2



6700 109.0 85.5 13.36 1.6 132.47 48.9 28.92 185.6
6750 110.7 86.1 13.35 1.8 133.47 48.9 28.92 187.3
6800 112.3 86.7 13.37 2.0 134.40 48.9 28.92 189.1
6850 113.7 87.1 13.39 2.2 135.08 48.9 28.92 190.4
6900 115.1 87.6 13.42 2.5 135.76 48.9 28.92 192.1
6950 116.3 87.9 13.43 2.7 136.28 48.9 28.92 193.5
7000 117.9 88.5 13.44 2.9 137.13 48.9 28.92 195.2
7050 119.8 89.2 13.45 3.1 138.33 48.9 28.92 197.1
7100 122.2 90.4 13.46 3.3 140.10 48.9 28.92 199.1
7150 124.3 91.3 13.47 3.5 141.55 48.9 28.92 200.3
7200 126.3 92.1 13.48 3.7 142.83 48.9 28.92 201.7
7250 128.3 93.0 13.49 4.0 144.12 48.9 28.92 203.4
7300 130.0 93.6 13.48 4.2 145.02 48.9 28.92 205.0
7350 131.8 94.2 13.47 4.4 146.00 48.9 28.92 206.6
7400 133.7 94.9 13.46 4.5 147.06 48.9 28.92 208.2
7450 135.8 95.7 13.45 4.7 148.38 48.9 28.92 209.8
7500 138.5 97.0 13.45 4.8 150.36 48.8 28.92 211.7
7550 140.6 97.8 13.46 5.0 151.58 48.8 28.92 212.8
7600 142.4 98.4 13.46 5.3 152.56 48.8 28.92 214.1
7650 144.0 98.9 13.47 5.5 153.28 48.8 28.92 215.5
7700 145.6 99.3 13.47 5.7 153.93 48.8 28.92 216.8
7750 147.1 99.7 13.48 5.9 154.50 48.8 28.92 218.1
7800 148.5 100.0 13.49 6.1 154.95 48.8 28.92 219.5
7850 149.8 100.2 13.50 6.2 155.33 48.9 28.92 220.7
7900 150.8 100.2 13.51 6.4 155.37 48.9 28.92 221.9
7950 151.3 99.9 13.53 6.6 154.91 48.9 28.92 222.9
8000 151.3 99.3 13.56 6.9 153.94 48.9 28.92 223.4
8050 151.1 98.6 13.58 7.1 152.83 48.9 28.92 223.6
8100 150.1 97.3 13.62 7.3 150.89 48.9 28.92 223.3
8150 147.0 94.7 13.70 7.5 146.84 48.9 28.92 222.4
8200 133.7 85.6 13.97 7.7 132.72 48.9 28.92 218.0
8250 117.8 75.0 14.25 7.9 116.22 48.9 28.92 202.7

 
 
 
Ported cylinders, using Ken O’Conner Racing “800 Super Stock” templates 
EngSpd STPPwr STPTrq LM1AF1 ElpsTm BMEP   AirInT Baro_P Air_1c 
RPM    CHp    Clb-ft Ratio  Secnds PSI    degF   InHga  CFM    

6550 101.9 81.7 13.82 0.7 127.81 54.5 29.12 179.6
6600 102.8 81.8 13.80 1.0 127.99 54.5 29.12 181.3
6650 103.7 81.9 13.78 1.2 128.17 54.5 29.12 183.1
6700 104.8 82.2 13.76 1.4 128.60 54.5 29.12 184.7
6750 106.3 82.7 13.74 1.6 129.44 54.5 29.12 187.0
6800 108.5 83.8 13.72 1.9 131.11 54.5 29.12 189.7
6850 111.0 85.1 13.71 2.1 133.20 54.5 29.12 191.9
6900 113.3 86.2 13.71 2.4 134.95 54.4 29.12 194.1
6950 114.9 86.8 13.71 2.5 135.89 54.4 29.12 195.4



7000 116.5 87.4 13.71 2.6 136.74 54.4 29.12 196.8
7050 118.3 88.1 13.69 2.8 137.86 54.4 29.12 198.7
7100 120.6 89.2 13.66 3.0 139.57 54.4 29.12 201.2
7150 123.3 90.6 13.63 3.2 141.69 54.4 29.12 203.9
7200 125.6 91.6 13.62 3.4 143.32 54.4 29.12 206.0
7250 127.8 92.6 13.60 3.6 144.87 54.4 29.12 207.9
7300 130.3 93.7 13.59 3.7 146.68 54.4 29.12 210.1
7350 133.7 95.5 13.55 4.0 149.50 54.4 29.12 212.9
7400 137.1 97.3 13.53 4.3 152.25 54.4 29.12 215.1
7450 139.2 98.2 13.52 4.5 153.58 54.4 29.12 216.4
7500 141.2 98.9 13.53 4.7 154.74 54.4 29.12 217.9
7550 142.9 99.4 13.53 4.9 155.56 54.4 29.12 219.3
7600 144.5 99.8 13.53 5.0 156.21 54.4 29.12 220.2
7650 146.3 100.4 13.53 5.2 157.11 54.4 29.12 221.4
7700 148.3 101.1 13.55 5.4 158.26 54.4 29.12 222.7
7750 150.7 102.1 13.58 5.7 159.76 54.4 29.12 224.2
7800 152.8 102.9 13.62 5.9 160.97 54.4 29.12 225.7
7850 154.3 103.2 13.65 6.2 161.52 54.4 29.12 226.9
7900 155.1 103.1 13.66 6.4 161.30 54.4 29.12 227.9
7950 155.1 102.5 13.67 6.7 160.33 54.3 29.12 228.6
8000 155.0 101.7 13.68 6.9 159.19 54.3 29.12 228.9
8050 154.4 100.8 13.70 7.1 157.65 54.3 29.12 229.0
8100 153.7 99.7 13.72 7.3 155.95 54.3 29.12 229.0
8150 152.3 98.1 13.74 7.4 153.56 54.3 29.12 228.7

 
  
 
 
Install BMP 2007 Rev 800 “ported” three dot pipe 
EngSpd STPPwr STPTrq LM1AF1 ElpsTm BMEP   AirInT Baro_P STPCor 
RPM    CHp    Clb-ft Ratio  Secnds PSI    degF   InHga  Factor 

6550 102.7 82.4 13.95 0.8 128.85 48.4 29.1 1.024
6600 103.6 82.4 13.94 1.1 128.95 48.4 29.1 1.024
6650 104.5 82.5 13.93 1.3 129.14 48.4 29.1 1.025
6700 105.6 82.8 13.91 1.4 129.48 48.4 29.1 1.025
6750 106.8 83.1 13.89 1.6 129.99 48.4 29.1 1.025
6800 108.3 83.6 13.86 1.7 130.83 48.4 29.1 1.025
6850 110.5 84.7 13.82 1.9 132.58 48.4 29.1 1.025
6900 113.6 86.5 13.79 2.1 135.32 48.4 29.1 1.025
6950 117.9 89.1 13.78 2.4 139.46 48.4 29.1 1.025
7000 121.1 90.9 13.79 2.7 142.20 48.4 29.1 1.025
7050 123.0 91.7 13.79 2.9 143.41 48.4 29.1 1.025
7100 124.6 92.2 13.78 3.1 144.20 48.4 29.1 1.025
7150 126.2 92.7 13.76 3.2 144.99 48.4 29.1 1.025
7200 128.5 93.8 13.72 3.5 146.70 48.4 29.1 1.025
7250 130.6 94.6 13.70 3.7 148.07 48.4 29.1 1.025
7300 132.7 95.5 13.68 3.9 149.39 48.4 29.1 1.025



7350 134.6 96.2 13.66 4.1 150.54 48.4 29.1 1.025
7400 136.7 97.0 13.63 4.3 151.78 48.4 29.1 1.025
7450 139.1 98.1 13.59 4.5 153.42 48.4 29.1 1.025
7500 141.0 98.7 13.58 4.7 154.50 48.4 29.1 1.025
7550 142.6 99.2 13.58 4.9 155.23 48.4 29.1 1.025
7600 144.2 99.7 13.58 5.0 155.96 48.4 29.1 1.025
7650 146.2 100.4 13.58 5.2 157.03 48.4 29.1 1.025
7700 148.7 101.4 13.58 5.4 158.68 48.4 29.1 1.025
7750 151.6 102.7 13.58 5.6 160.76 48.4 29.1 1.025
7800 155.2 104.5 13.62 5.9 163.47 48.4 29.1 1.025
7850 157.5 105.4 13.66 6.2 164.85 48.4 29.1 1.025
7900 158.9 105.7 13.68 6.4 165.31 48.4 29.1 1.025
7950 159.4 105.3 13.71 6.7 164.77 48.4 29.1 1.025
8000 159.1 104.5 13.74 6.9 163.47 48.4 29.1 1.025
8050 158.3 103.3 13.77 7.1 161.61 48.4 29.1 1.025
8100 157.4 102.0 13.80 7.3 159.66 48.4 29.1 1.025
8150 155.8 100.4 13.82 7.5 157.12 48.4 29.1 1.025
8200 148.1 94.9 13.92 7.9 148.43 48.4 29.1 1.025

 
 
 
Install BMP billet “low” head 
EngSpd STPPwr STPTrq LM1AF1 ElpsTm BMEP   AirInT Baro_P STPCor 
RPM    CHp    Clb-ft Ratio  Secnds PSI    degF   InHga  Factor 

6500 104.9 84.8 14.30 0.4 132.68 45.9 29.11 1.021
6550 105.4 84.5 14.25 0.6 132.29 45.9 29.11 1.021
6600 106.3 84.6 14.19 0.8 132.39 45.9 29.11 1.021
6650 107.6 85.0 14.14 0.9 132.99 45.9 29.11 1.021
6700 112.4 88.1 14.05 1.6 137.83 46.0 29.11 1.021
6750 114.0 88.7 14.06 1.8 138.75 46.0 29.11 1.021
6800 115.3 89.1 14.06 1.9 139.35 46.0 29.11 1.021
6850 116.6 89.4 14.05 2.0 139.87 46.0 29.11 1.021
6900 118.0 89.8 14.04 2.1 140.56 46.0 29.11 1.021
6950 119.7 90.4 14.02 2.2 141.49 46.0 29.11 1.021
7000 122.0 91.5 13.99 2.4 143.24 46.0 29.11 1.021
7050 127.1 94.7 13.92 2.7 148.14 46.0 29.11 1.021
7100 131.9 97.6 13.89 3.1 152.72 46.0 29.11 1.021
7150 134.4 98.7 13.90 3.3 154.42 46.0 29.11 1.021
7200 136.3 99.4 13.90 3.5 155.55 46.0 29.11 1.021
7250 138.2 100.1 13.89 3.8 156.60 46.0 29.11 1.021
7300 139.6 100.5 13.88 3.9 157.18 46.0 29.11 1.021
7350 141.2 100.9 13.87 4.1 157.84 46.0 29.11 1.021
7400 143.0 101.5 13.86 4.3 158.75 46.0 29.11 1.021
7450 145.5 102.6 13.84 4.6 160.50 46.0 29.10 1.021
7500 147.3 103.2 13.83 4.7 161.41 46.0 29.10 1.021
7550 149.0 103.7 13.82 4.9 162.23 46.0 29.10 1.021
7600 150.9 104.3 13.81 5.1 163.13 46.0 29.10 1.021



7650 152.8 104.9 13.79 5.3 164.11 46.0 29.10 1.021
7700 155.0 105.7 13.78 5.5 165.43 46.0 29.10 1.021
7750 157.3 106.6 13.78 5.8 166.76 46.0 29.10 1.021
7800 159.0 107.1 13.80 6.0 167.55 45.9 29.10 1.021
7850 160.5 107.4 13.82 6.2 168.00 45.9 29.10 1.021
7900 161.7 107.5 13.84 6.4 168.21 45.9 29.10 1.021
7950 162.4 107.3 13.86 6.6 167.92 45.9 29.10 1.021
8000 162.9 106.9 13.88 6.9 167.30 45.9 29.10 1.021
8050 163.0 106.3 13.91 7.1 166.37 45.9 29.10 1.021
8100 162.5 105.4 13.94 7.3 164.85 45.9 29.11 1.021
8150 161.6 104.1 13.97 7.5 162.91 46.0 29.11 1.021
8200 160.2 102.6 13.98 7.7 160.54 46.0 29.11 1.021
8250 152.7 97.2 14.08 8.1 152.13 46.0 29.11 1.021

 
 
 
Install BMP “low” billet head +1 degree advance timing 
EngSpd STPPwr STPTrq LM1AF1 ElpsTm BMEP   AirInT Baro_P STPCor 
RPM    CHp    Clb-ft Ratio  Secnds PSI    degF   InHga  Factor 

6550 106.6 85.5 14.14 0.9 133.8 53.9 29.10 1.029
6600 107.5 85.6 14.13 1.0 133.9 53.9 29.10 1.029
6650 108.5 85.7 14.11 1.1 134.1 53.9 29.10 1.029
6700 109.7 86.0 14.08 1.2 134.6 53.9 29.10 1.030
6750 111.8 87.0 14.01 1.5 136.2 53.9 29.10 1.030
6800 115.4 89.1 13.95 1.8 139.5 53.9 29.10 1.030
6850 119.7 91.7 13.94 2.1 143.6 53.9 29.10 1.030
6900 121.7 92.7 13.95 2.3 145.0 53.9 29.10 1.030
6950 123.5 93.3 13.95 2.4 146.0 53.9 29.10 1.030
7000 125.3 94.0 13.94 2.5 147.0 53.9 29.10 1.030
7050 127.5 95.0 13.91 2.7 148.6 53.9 29.10 1.030
7100 131.1 97.0 13.85 3.0 151.8 53.9 29.10 1.030
7150 133.8 98.3 13.84 3.2 153.8 53.9 29.10 1.029
7200 136.8 99.8 13.85 3.5 156.1 53.9 29.10 1.029
7250 139.3 100.9 13.87 3.8 157.9 53.9 29.10 1.029
7300 141.2 101.6 13.87 4.0 158.9 53.9 29.10 1.029
7350 142.9 102.1 13.86 4.2 159.8 53.9 29.10 1.029
7400 144.6 102.6 13.85 4.3 160.6 53.9 29.10 1.029
7450 146.4 103.2 13.82 4.5 161.5 53.9 29.10 1.029
7500 148.4 103.9 13.80 4.8 162.6 53.9 29.10 1.029
7550 150.3 104.6 13.79 4.9 163.6 53.9 29.10 1.029
7600 152.1 105.1 13.78 5.1 164.4 53.9 29.10 1.029
7650 154.1 105.8 13.76 5.3 165.5 53.8 29.10 1.029
7700 156.0 106.4 13.74 5.4 166.5 53.8 29.10 1.029
7750 158.0 107.1 13.73 5.6 167.5 53.8 29.10 1.029
7800 160.1 107.8 13.73 5.9 168.7 53.8 29.10 1.029
7850 162.1 108.4 13.76 6.1 169.7 53.8 29.11 1.029
7900 163.6 108.7 13.80 6.4 170.2 53.8 29.11 1.029



7950 164.5 108.7 13.82 6.6 170.0 53.8 29.11 1.029
8000 164.9 108.3 13.85 6.9 169.4 53.8 29.11 1.029
8050 164.9 107.6 13.87 7.1 168.3 53.8 29.11 1.029
8100 164.3 106.5 13.89 7.3 166.7 53.7 29.11 1.029
8150 163.3 105.2 13.91 7.6 164.6 53.7 29.11 1.029
8200 162.1 103.8 13.94 7.8 162.5 53.6 29.11 1.029
8250 159.9 101.8 13.98 7.9 159.3 53.6 29.11 1.029

 
 

 



 



 



 

 
 
Above: Ports now matching the templates. 
 
Below: Stock combustion chamber 



 

 



Above: Chris Scarlata, Tyler Day, Chris’ son Jonathan, Greedy Ron Jewell 
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