DynoTechResearch 1999 XCR800 tuneup.

Local CNC machinist Bill Fancher from Pavilion, NY decided to upgrade the
performance of his bone stock 1999 XCR800, so we did this very productive one-step-at-
a-time tuneup in early November. These big [no longer in production] triples are
relatively inexpensive and though they weigh a bit more compared to modern similar
displacement twins, they can make lots more HP with not a lot of $--a great bang for the
buck.

We would be testing in mid-50 degreeF air temp, so figuring the stock 450 jets were good
for zero F, we installed 420’s per our Mikuni slide rule. This baseline was ultra safe at
.700+ BSFC. Since the airbox is stacked with foam sort of sealing the halves, airflow
CFM could not be accurately measured. All dyno tests shown were done with ignition
switch in premium gas mode.

XCR8DTO02 156.4

XCR8DT2 Stock XCR800, 420 mj to compensate for 55 degreeF air

EngSpd STPTrq STPPwr OilP BSFC Fuel B A/F AirTmp  WitrOut

RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio  degF degF
6400 79.8 97.3 0 0.765 72.8 0 56 97
6500 81.1 100.3 0 0.761 74.7 0 56 97
6600 81.9 102.9 0 0.752 75.7 0 56 97
6700 85.1 108.5 0 0.732 77.7 0 56 97
6800 924 119.6 0 0.715 83.8 0 55 96
6900 93.2 122.5 0 0.709 85.1 0 55 96
7000 94.7 126.3 0 0.711 87.8 0 55 96
7100 96.3 130.1 0 0.703 89.6 0 55 96
7200 96.3 132.1 0 0.701 90.6 0 55 95
7300 96.8 134.5 0 0.686 90.5 0 54 95
7400 98.1 138.2 0 0.717 97.2 0 54 95
7500 98.4 140.5 0 0.716 98.6 0 54 95
7600 98.5 142.6 0 0.743 103.7 0 55 95
7700 99.2 145.5 0 0.734 104.6 0 55 95
7800 102.1 151.5 0 0.719 106.7 0 55 95
7900 101.4 152.5 0 0.707 105.6 0 55 95
8000 101.5 154.6 0 0.735 111.4 0 54 95
8100 101.3 156.2 0 0.707 108.3 0 54 95
8200 100.2 156.4 0 0.759 116.4 0 54 95
8300 98.4 155.5 0 0.726 110.7 0 54 95
8400 96.1 153.7 0 0.735 111.1 0 52 96
8500 91.1 147 .4 0 0.789 114.2 0 53 96



Being somewhat conservative for Bill’s riding style (1/4 mile blasts on 92 octane) Bill
reduced fuel flow another @ 5% by dropping main jet size 5% to 390’s. This leaner high
.60’s BSFC spec would be our baseline for comparing upgrades.
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XCR8DT3 reduce main jet size 5% to 370

EngSpd STPTrq STPPwr OilP BSFC Fuel B A/F AirTmp  WitrOut
RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio degF degF
6400 82.9 101.1 0 0.715 70.9 0 53 91
6500 83.6 103.5 0 0.699 711 0 53 91
6600 86.4 108.6 0 0.683 72.8 0 53 91
6700 91.1 116.2 0 0.661 75.3 0 53 91
6800 93.7 121.4 0 0.677 80.6 0 53 91
6900 95.8 125.8 0 0.687 84.7 0 54 90
7000 95.4 127.1 0 0.677 84.4 0 54 90
7100 97.3 131.6 0 0.687 88.7 0 53 91
7200 99.5 136.3 0 0.694 92.7 0 54 90
7300 98.4 136.8 0 0.691 92.5 0 54 90
7400 99.7 140.4 0 0.692 95.1 0 54 90
7500 101.7 145.2 0 0.691 98.4 0 53 90
7600 101.3 146.6 0 0.673 96.7 0 54 90
7700 100.8 147.8 0 0.676 97.9 0 54 90
7800 103.9 154.2 0 0.659 99.6 0 55 91
7900 102.9 154.8 0 0.682 103.5 0 54 91
8000 103.6 157.9 0 0.666 103.1 0 54 92
8100 102.5 158.1 0 0.692 107.2 0 54 92
8200 100.8 157.4 0 0.688 106.1 0 54 93
8300 97.9 154.6 0 0.695 105.3 0 54 94
8400 95.7 153.1 0 0.713 106.9 0 54 94

Leaving the fashionably quiet (and legal) stock muffler in place, a new set of DynoPort
(same as HTG) triple pipes were installed. Installation was quick, fit was flawless, using
the stock exhaust flanges. The glossy high heat paint never chalked, flaked or bubbled
during our remaining dyno session. These pipes netted us a solid 10 HP gain, along with
an extra 5 1b/ft torque. With these pipes, there is extra HP everywhere. Use the Windyne
software to compare the impressive new HP curve. And with the stock muffler being
used, no neighbors will be annoyed and no noise citations will be issued.

XCR8DTO05 168.0

XCRB8DTS5, install DynoPort triple pipes

EngSpd STPTrq STPPwr OilP BSFC Fuel B A/F AirTmp  WitrOut

RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio degF degF
6400 89.8 109.5 0 0.713 76.5 0 54 84
6500 89.4 110.7 0 0.712 77.3 0 54 84
6600 92.1 115.7 0 0.679 771 0 54 85
6700 92.5 118.1 0 0.678 78.5 0 54 85
6800 94.7 122.7 0 0.693 83.4 0 54 85



6900 95.6 125.7 0 0.691 85.1 0 54 85
7000 95.7 127.5 0 0.703 87.9 0 54 86
7100 97.6 131.9 0 0.693 89.6 0 54 85
7200 97.8 1341 0 0.692 911 0 54 86
7300 98.5 136.9 0 0.705 94.8 0 53 87
7400 98.6 138.9 0 0.705 96.1 0 54 87
7500 100.8 143.9 0 0.685 96.5 0 55 88
7600 102.6 148.5 0 0.676 98.3 0 55 89
7700 103.3 151.4 0 0.681 101.1 0 54 89
7800 105.5 156.7 0 0.666 102.4 0 54 90
7900 106.1 159.5 0 0.659 103.1 0 54 90
8000 108.6 165.4 0 0.675 109.5 0 54 90
8100 108.9 168.1 0 0.662 109.1 0 54 90
8200 107.4 167.6 0 0.649 106.7 0 54 91
8300 103.8 164.1 0 0.674 108.4 0 55 91
8400 98.9 158.2 0 0.746 115.6 0 55 92

Next on the agenda was a low-buck XCR800 cylinder shim kit Bill got from Cooper’s
Sales and Service (585-682-9707). This was two base gaskets and an aluminum spacer
from Cometic under each cylinder that netted a .024” increase in cylinder height. This
raised cylinder was fitted with a new set of custom CNC’d chambers Bill created (these
can be duplicated by Bill and Cooper’s) that had squish bands that dropped into the
cylinder bores—squish was reduced from stock .055 to .040’ and now uncorrected
compression ratio was increased from [measured volume installed was 28.5cc vs 25.5¢cc
stock] 11.5-1 to 12-5-1. Also Bill included fashionable fins on the coolant side of the
domes to help heat transfer. This gave us about another 5 HP and three more 1b/ft torque.
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XCR8DTY install cylinder shims and custom CNC 12.5-1 combustion chambers
EngSpd STPTrq STPPwr OilP BSFC FuelB A/F AirTmp WitrOut

*kkk

RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio  degF degF
6600 90.1 1131 0 0.669 741 0 54 97
6700 91.3 116.4 0 0.653 74.2 0 54 97
6800 93.7 121.3 0 0.663 78.5 0 54 96
6900 93.2 122.5 0 0.688 82.2 0 54 96
7000 95.3 1271 0 0.683 84.8 0 54 96
7100 96.1 129.9 0 0.669 84.9 0 54 96
7200 971 133.1 0 0.681 88.4 0 54 96
7300 98.6 1371 0 0.664 89.1 0 53 96
7400 99.5 140.3 0 0.678 93.1 0 54 96
7500 101.6 145.1 0 0.661 93.6 0 55 96
7600 103.6 149.9 0 0.656 96.5 0 55 96
7700 105.2 154.3 0 0.655 99.1 0 54 95
7800 107.5 159.6 0 0.638 99.7 0 54 95
7900 110.7 166.5 0 0.649 105.7 0 54 95
8000 111.9 170.4 0 0.643 107.2 0 54 95



8100 111.8 172.4 0 0.651 109.8 0 54 96
8200 110.5 172.5 0 0.639 107.9 0 54 96
8300 107.5 169.9 0 0.659 109.5 0 55 96
8400 97.4 155.8 0 0.729 110.9 0 55 96

Next we installed the DynoPort muffler that fits exactly like the stock muffler, though
lighter and a bit louder (92dB at peak HP vs 84 dB stock). Note that with the DynoPort
can, fuel flow Ib/hr increased so we can surmise that airflow is higher than stock. Higher
airflow combined with higher HP is a win-win for engines, since it decreases the
likelihood of detonation. A couple more HP, another 1b/ft. lighter weight, just a few more
dB.
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XCRB8DTS install DynoPort Muffler

EngSpd STPTrqg STPPwr OilP BSFC Fuel B A/F AirTmp  WitrOut
RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio degF degF
6600 94.5 118.8 0 0.703 81.7 0 55 90
6700 94.5 120.6 0 0.711 83.8 0 55 91
6800 96.3 124.6 0 0.709 86.4 0 56 92
6900 96.3 126.5 0 0.717 88.6 0 56 92
7000 96.9 1291 0 0.724 91.4 0 56 93
7100 97.7 1321 0 0.717 92.6 0 56 94
7200 98.1 134.5 0 0.737 96.9 0 56 94
7300 98.9 137.5 0 0.717 96.3 0 56 94
7400 101.6 143.1 0 0.716 100.2 0 56 94
7500 103.2 147.4 0 0.684 98.5 0 56 94
7600 105.3 152.3 0 0.691 102.9 0 56 94
7700 105.9 155.2 0 0.697 105.7 0 56 94
7800 106.5 158.2 0 0.672 103.8 0 57 94
7900 111.3 167.4 0 0.658 107.5 0 57 95
8000 111.2 169.4 0 0.662 109.3 0 56 96
8100 112.4 173.4 0 0.685 116.1 0 56 98
8200 111.9 174.7 0 0.664 113.4 0 56 98
8300 109.6 173.2 0 0.662 1121 0 56 98
8400 97.5 156.1 0 0.745 113.6 0 56 99



Finally, Bill removed his stock reeds and installed a set of Vforce2 reed cages (reeds
attached to cages with screws). As you can see fuel flow jumped again implying higher
airflow CFM. As a result we picked up an incredible 5 HP and 3 1b/ft torque! Sometimes
aftermarket reeds help, sometimes they don’t but this is one application that surely
justifies the expense.

XCR8DT9 180.2

XCR8DTY install Vforce 2 reeds

EngSpd STPTrq STPPwr OilP BSFC Fuel B A/F AirTmp  WitrOut
RPM Clb-ft CHp psig Ib/hph Ib/hr Ratio degF degF
6600 96.8 121.7 0 0.697 82.9 0 56 89
6700 98.1 125.1 0 0.687 84.1 0 55 90
6800 98.3 127.2 0 0.707 88.1 0 55 90
6900 97.8 128.4 0 0.689 86.6 0 55 91
7000 99.3 132.3 0 0.704 91.2 0 55 91
7100 99.2 134.1 0 0.718 941 0 56 92
7200 99.7 136.7 0 0.706 94.3 0 56 92
7300 99.7 138.6 0 0.714 96.8 0 56 93
7400 103.2 145.4 0 0.711 100.8 0 57 94
7500 104.8 149.7 0 0.691 101.2 0 56 94
7600 107.4 155.4 0 0.698 105.9 0 57 95
7700 107.4 157.4 0 0.691 106.3 0 56 95
7800 109.2 162.2 0 0.681 108.1 0 55 96
7900 113.4 170.5 0 0.676 112.8 0 55 96
8000 115.2 175.5 0 0.626 107.5 0 56 96
8100 114.7 176.9 0 0.638 110.4 0 56 96
8200 113.5 177.2 0 0.662 114.8 0 56 96
8300 1141 180.2 0 0.665 117.2 0 56 97
8400 108.5 173.6 0 0.689 116.9 0 56 97

Epilogue

Creating a 180 HP 800cc pump gas engine for not too many dollars is a great treat,
especially with a five year old sled that can be bought relatively cheaply today. The Big
Twins surely are what the masses want today, but these big triples offer a great
performance value especially when they’re tuned like this. The premium/ regular fuel
switch is a handy thing; dropping back to regular gas mode dropped HP to about 177 with
the same fuel flow giving us an even safer close to .70 Ib/hphr BSFC (if Bill needs to run
bar gas, or do long lake blasts). And even with the stock quiet muffler, and ignition
switch on premium we still could make 177-178 HP. Your choice, but either way very
incredible pump gas performance for a very reasonable overall investment.



