Trail mod Mach Z twin, stock reeds vs Boyeson Rage reed cages

DynoPort Rich Daly’s pal Mike Kirschner came here to create a hot-rod Boondocker map
for his Sherlock ported trailsled. Besides the usual trail port job, Mike has Crankshop
twin pipes with idividual silencers—a bit louder than the single can CS pipes but not too
obnoxious. Mike has 12.8/1 Crankshop domes, but offset the higher compression with a
basegasket .3mm thicker than standard. This would increase the squish clearance by
.012” and drop compression ratio to a pump gas safer 11.8/1 (if my math is correct).
Sherlock disagreed with adding so much squish and raise ex port height to drop
compression—it may have been better Hp-wise to leave port height/ as Sherlock
intended, leave squish band tight creating good turbulence but open combustion chamber
dome area as needed. But as it was, by having SkiDoo dealer Jim Cooper roll timing
about to create max HP timing, we were able to make a stout 200 CHP even with low
compression.

Having Jim Cooper come to the dyno with his SkiDoo computer and excellent SkiDoo
troubleshooting skills is great for SkiDoo dyno tuners. With that computer connected to
the ECU while running, Jim can monitor detonation sensor while it’s happening. Also
Jim can load that excellent medium altitude map which looks like a good starting map for
sea level mod engines as well as bone stockers. Jim charges $60/hr shop rate to come
here and help dyno tune.

Also Mike wanted to assess the performance of the Boyeson Rage valve reed assemblies
he bought from Rich. So this was an opportunity for me to independently and accurately
assess their value. But that also required Jim Cooper’s services, to be able to roll timing
about to make sure we had best timing for stock reeds vs Boyeson. If the Boyeson reeds,
for example, somehow created more combustion chamber turbulence, the engine might
benefit from retarding timing.

So I agreed to donate the dyno time for Mike to change and test reeds, and pay for Jim
Cooper’s time to control engine, watch for deto and roll timing to max for both sets of
reeds. If there was airflow CFM difference one way or another, the Boondocker must be
tweaked so A/F ratio is similar for both reeds. Carbs are easier, since usually if airflow
goes up, fuel flow goes up. But with open loop EFI, if airflow goes up fuel flow will stay
the same. If you’re at max HP A/F ratio with EFI, and some mod causes airflow to
increase, you may lose HP! But if you’re fat to start, the added airflow might make extra
HP just from leaning out the mixture. Attention must be paid to airflow and fuel flow.

I spent a day last winter with Eyvand Boyeson and his crew, Chuckaroo and his crew,
and Jim Cooper last winter with a stock and trail mod Mach Z, trying stock vs Boyeson
Rage valves and also some wing-like things that were thought to help smooth airflow
through the throttle bodies. But all day we had issues with obtaining accurate airflow
readings, and it was difficult to see what was happening, if anything from stock to
Boyeson reeds. Somehow when Chuck’s guys switched from stock reeds to Boyeson reed
cages airflow readings dropped substantially like there was an airbox leak somewhere.
HP appeared to be the same from stock to Boyeson but there was some guessing



regarding A/F ratios. And for sure when they installed those wing-like things there was
no increase in relative airflow or HP. And the person who Mike talked to at Boyeson
recommended the Rage valves but not the wings.

So this was my own opportunity to do this assessment without 12 people jamming the
dyno room, and make sure there were no air leaks between the throttle bodies and the
stock air inlet/ airhorn to which my flowmeter is affixed.

Now remember, I had a fellow here last year with a HTG trailport Mach Z with these
same CS pipes, and he switched from stock to Vforce 3 reeds he bought from HTG and
lost 4-5 HP throughout the HP band because of lost airflow and enrichening mixture.
That power returned after he reinstalled his stock reeds.

Here Mike, Jim Cooper and I tuned his Mach Z to perfection with Boondocker and rolled
the timing to where HP was highest. Then Mike and Jim installed the Boyeson aluminum
Rage valve bodies that had a short rubber connector to secure the throttle bodies. Fit was

tight, but removing the left rear motor mount enabled them to slide in the PTO side reed

cage.

So here I was pleasantly surprised to see that the Boyeson reeds leaned out our midrange
A/F ratio, and just a bit on top end. After Boondockering the fuel we had A/F ratio
identical for both sets of reeds. Once we had that accomplished Jim rolled the timing
back and forth, and peak HP was created with the same timing for both stock and
Boyeson reeds.

Now here is data averaged from 3-4 dyno runs, perfectly tuned with stock reeds and the
Boyeson reeds. I’ve included graphs of airflow/ fuel flow to show how perfect we got
that. And the graphs of torque and HP are critical in assessing the performance
improvement one might expect from the Boyeson Rage valves. Looking only at peak HP
and airflow we see about one HP, about !4 percent improvement. Way better than the
Vforce3s we tested last season. But midrange airflow improvement was way more
dramatic—maxing at five extra HP at 7400 and throughout midrange, repeated perfectly
over four runs.

Now I’m surely not a clutch person, but many of those who are tell me they appreciate
added midrange HP to help pull the sled from engagement to peak revs. This might not
equate to much higher radar speeds, but should help create better acceleration.

Now if you have a Mach Z that’s Boodockered incorrectly, too lean in midrange with
stock reeds, adding airflow in midrange with these Boyeson reeds may result in less
midrange HP so proper tuning (easiest on an instrumented dyno) is even more important.

Here are the dyno numbers, each reed set averaged over three or four 12 second dyno
runs with identical coolant temps (thanks to Jim Cooper).



stock
reeds
EngSpd
RPM
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300

Boyeson
Rage
reeds

EngSpd
RPM
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300

STPTrq
Clb-ft
115.2
118.9
121.2
123.5
126.7
127.9
129.0
131.2
131.3
131.9
131.8
130.9
129.4
127.3
122.4

STPTrq
Clb-ft
116.5
120.2
123.9
125.7
129.2
131.3
131.2
132.3
133.4
133.5
133.2
131.2
129.8
126.7
122.6

STPPwr
CHp
151.4
158.5
163.9
169.4
176.1
180.2
184.2
189.9
192.4
195.9
198.3
199.4
199.6
198.7
193.5

STPPwr
CHp
153.1
160.2
167.5
172.3
179.5
185.1
187.3
191.4
195.5
198.3
200.3
199.8
200.2
197.8
193.8

BSFC A
Ib/hph
0.67
0.64
0.62
0.62
0.63
0.62
0.62
0.62
0.61
0.60
0.60
0.59
0.58
0.59
0.61

BSFC A
Ib/hph
0.65
0.63
0.62
0.62
0.64
0.63
0.62
0.63
0.62
0.60
0.59
0.59
0.59
0.60
0.62

Fuel A
Ib/hr
92.0
92.6
93.3
96.0
100.9
102.9
104.7
107.8
108.0
107.3
107.9
106.5
106.3
107.4
107.4

Fuel A
Ib/hr
90.9
92.0
95.0
97.6
104.2
106.7
106.8
110.1
109.8
108.4
108.3
107.9
107.5
108.9
109.0

A/F A
Ratio
12.64
12.77
12.88
12.64
12.26
12.24
12.19
12.07
12.14
12.30
12.25
12.45
12.53
12.48
12.30

A/F A
Ratio
12.82
12.91
12.90
12.86
12.26
12.28
12.32
12.00
12.12
12.37
12.38
12.43
12.46
12.36
12.24

Air 2
scfm
254
258
262
265
270
275
279
284
286
288
289
290
291
293
289

Air 2
scfm
254
259
268
274
279
286
287
289
291
293
293
293
293
294
291

AirTmp
degF

77
77
77
77
76
77
77
78
77
77
77
78
78
77

AirTmp
degF
78
78
78
78
78
78
78
78
78
78
77
77
77
77
78

STPCor
Factor
1.082
1.082
1.082
1.082
1.082
1.081
1.082
1.082
1.083
1.082
1.082
1.082
1.083
1.083
1.082

STPCor
Factor
1.083
1.083
1.083
1.083
1.083
1.083
1.083
1.083
1.083
1.083
1.082
1.082
1.082
1.082
1.083
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Trail ported MachZ w/ Crankshop twin pipes

red stock reed cages, black Boyeson Rage reed cages
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Aiflow SCFM and Fuel Flow Ib/hr comparison
red stock reed cages, black Boyeson Rage reed cages
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