1992

OWNER: Marilyn Mullen

WEIGHT WITH THREE GALLONS OF GAS: 514 Ibs.

The 1993 EXT Z 580cc engine is more than just an
overbored EXT Special 550. If that were the case,
we would be happy to see the percentage horse-
power increase that we might expect with a five
percent dispacement increase.

But compared to the 550 stocker, the new 580cc Z
engine is substantially stronger than the displace-
ment increase would suggest. The reason for the
higher airflow and torque and horsepower is that
in addition to the larger bore size, the Z cylinders’
port timing has been improved as follows:

INTAKE PORT- 2 mm. lower and 2mm wider
TRANSFER PORTS- 1 mm. lower
EXHAUST PORT- 2 mm. higher

Compression and squish clearance appear to be
unchanged.

The EXT Z's 38mm Mikuni round slide carbs have all
new deeper, high volume float bowls. This would
make i less likely that any vibration-induced
leanouts would occur. Also, for 1993 the EXT motor
mounts have been stiffened. When running under
load on the dyno. the 580 Z engine exibited little of
the visible shaking that plagued the earlier EXT
Speclals. Now, fuel delivery is much smoother and
more predictable.

Like most other Cats, the EXT Z draws its carburetor
air from ducting behind the cowl. There are, how

ever, some louvers behind the driven clutch that
may allow hot air to enter the airbox at high
speed. For our dyno evaluation, we instalied 280

main jets to compensate for the air temperature

(CAD). The following data was generated.

1993 ARCTIC CAT EXT Z 580 STOCK

38MM CARBS--280MJ

Data for 29.92 inches Hg, 60 F dry air
Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .747

Vapor Pressure: .68

Barometer: 29.71

RPM CBT CBHP FUEL AIR A/F BSFC CAT

5500 41.1 430 33.1 1158 161 .80 69
5750 421 461 384 1178 141 .87 70
6000 444 507 404 1217 138 .84 n
6250 483 575 433 1269 135 .79 70
6500 528 653 491 1322 124 .79 70
6750 576 740 506 138.1 125 .71 69
7000 587 782 480 1403 134 .64 69
7250 609 841 591 1436 112 .74 70
7500 619 884 589 1464 114 70 70
7750 616 909 621 1483 110 .72 T
8000 603 919 65.1 1502 106 .74 70
8230 575 903 633 1511 110 .74 T
8500 526 851 57.5 1505 120 .71 !
8750 34.7 57.8 562 1455 119 1.03 T

In Vol.3 #1, we found that the stock 550 EXT Spe-
cial engine made no more horsepower with a gut-
ted airbox. However, as the result of its higher flow-
ing cylinders, the stock 580 Z engine did benefit
from an open airbox. Removing the sound-
deadening baffle from the airbox opening result-
ed in an dirflow increase, fuel flow decrease, and
the torque and horsepower were higher. The BSFC
was still in the mid .60's.




1993 ARCTIC CAT EXT Z 580 STOCK

GUT AIRBOX--38MM CARBS--250MJ--DRAG SPEC N
Data for 29.92 inches Hg. 60 F dry air

Test: 200 RPM/Sec Acceleration =
Fuel Specific Gravity: .747

Vapor Pressure: .68 Barometer: 29.73

1993 ARCTIC CAT EXT Z 580 STOCK

GUT AIRBOX--38MM CARBS--280MJ RPM CBT CBHP FUEL AIR AF BSFC CAT
Dato for 29.92 Inches Hg. 60 F dry alr 5500 421 441 365 1226 1541 86 68
Test: «u0 RPM/Sec A‘,:ce'?m"m 5750 431 472 336 1319 180 75 68
Fuel Specific Gravity: .74 6000 461 527 352 1368 178 70 68
Vapor Pressure: .68 6250 S08 60.5 373 1407 173 65 68
Barometer: 29.71 6500 55.1 682 429 1423 152 66 68
6750 579 744 443 1442 149 62 67
7000 60.5 80.6 437 1478 155 ST 67
RPM CBT CBHP FUEL AR AF BSFC CAT 7250 621 857 507 1515 137 62 68
: 7500 632 903 $3.1 1557 135 61 68
3500 417 437 407 1321 149 98 70 7750 636 938 517 1581 140 57 67
$750 422 462 402 1333 152 91 70 000 634 966 538 1586 13.5 S8 68
6000 458 523 410 1371 154 8 70 8250 613 963 545 1590 134 59 67
6250 503 599 433 1408 147 .77 70 8500 583 944. 520 1589 140 58 67
6500 544 673 481 1421 136 75 T
6750 584 751 516 1443 128 72 T _ —
7000 600 800 518 1473 131 68 70 Comparing this new 580cc Z engine to the “trail
;ggg ggg g-g g:‘,g };ﬁ‘; 129 66 70 ported" EXT Special 550 that we tested in Vol.4 #4,
) . . 7 124 67 T
7750 623 919 576 1564 125 66 70 we can see that the two engines share very similar
8000 613 934 639 1565 112 .72 71 airflow and horsepower numbers. The modified
gggg gg; z;g gﬁ };,7,; gz -gz ;g 550 cylinders made a bit more horsepower than
8750 412 686 S50 1561 130 84 70 the stock _5802due mostly to the mod 550°s higher
9000 28.1 482 515 1486 132 1.13 69 compression. Next fall, when we “improve" the 580

- Z engine we’ll see what a bit higher compression —_
alone will do. Also, “trail ported" 580 Z cylinders will

We next leaned the jetting down to 250 mains, be tested along with the available aftermarket
and obtained the following data. Note that this is pipes.

a 100 octane drag spec for 70 deg. F air.

100 hp

90 hp
80hp:.
70 hp
60 hp -

50 hp

40 hp
5500 rpm

- 6000rpm 6500 rpmv 7000 rpm 7500 rpm 8000 rpmi 8500 rpm 9000 rpm




| WEIGHT W/ 3 GALS. GAS: 516 LBS. I

I spoke to several non-Yamaha people who tried
out the new Exciter SX at the Rode Reports last
season. Everyone’s reaction to the new chassis
configuration was one of pleasant surprise at its
compliance and high speed stability. Evidently the
wider, adjustable front suspension (with V-Max 4-
like struts) works much better than the standard Ex-
citer’s TSS.

Besides the better handling chassis, the Exciter SX
engine has been improved as well. The obvious
changes are as follows:

CYLINDERS: The intake flanges are now much clos-
er to the cylinder, resulting in shorter intake runners.
They continue to use Nikasil instead of cast iron lin-
ers, with approximate port timing changes as fol-
lows:

PISTON PORT INTAKE: narrower, lower, and taller by
approximately two mm.

TRANSFER PORTS: much wider and about 2mm
higher, with the back of the rear transfers hooking
towards the exhaust port. The standard Exciter |l
rear transfers aim directly at one another.

EXHAUST PORT: no apparent change.

COMBUSTION CHAMBERS: 1.3cc smaller, with a
thinner headgasket which raises the corrected
compression ratio from 6.510 6.9-1.

CARBURETORS: All-new, racked. lever operated
Mikuni 38mm flatslides are used. Looking very
much like the racked V-Max 4 carbs, they have a
similar pleasantly light throttle pull. They also use
those difficult to change round main jets. Doesn‘t
anyone have a tool for changing them yet?

The carbs have their float bowls vented under the
hood. The airbox inlet at the rear of the hood al-
lows hot underhood air (and air pressure) to feed
into the qirbox inlet at high vehicle speed. The hot
air reduces power somewhat, but the air pressure
at the fioatbowls and aqirbox opening remains
about the same.

o
I Roosondty

Adding a Bender Cold Air induction Kit will reduce
the ingestion of hot underhood air, but may cause
a pressure differential between the float bowls
and airbox opening during field operation. Those
who use the Bender kit probably should extend
their float bowl vent lines, and run them up some-
where near the qirbox inlet. This will prevent the
carburetion from going rich if there Is even a slight
underhood pressure buildup or negative air intake
pressure at high speed.

EXHAUST SYSTEM: The Y-pipe is shorter on the SX
model. The stock single pipe appears to have
been altered a bit only to allow the standard bel-
lypan opening to be used with the shorter Y-pipe.

It is interesting to compare this SX engine to the
‘update ported" (Yamaha designed port modifi-
cations) Exciter engine we tested three years ago
for our Pipe Shootout in V1 #4. With the shorter Y-
pipe and stock pipe instalied on the "update port-
ed" Exciter, the peak qirflow and horsepower were
quite similar. But, even though we had the SX jet-
ted more conservatively (70 Ib/hphn, it made
considerably more torque and midrange horse-
power.

While we had the SX on the dyno, we quickly ran
through our inventory of Exciter Il single pipes. Be-
cause of the new port timing and shorter Y-pipe,
some aftermarket manufacturers may find it nec-
essary or advantageous for their customers to
make new model single pipes for the SX.

Some Exciter SX buyers still have their old Exciter Ii
single pipes stored in the garage. For their informa-
tion, all but one of the pipes that we tested on the
stock Exciter Il in V4#3 will add some horsepower
to their new SX. The exception is the Decker single,
which doesn’t work at all with the SX Y-pipe (as
was the case in V1#4). The high RPM Decker pipe
needs a standard Exciter Il pipe.

We had Bender Racing’s stamped prototype Ex-
citer SX pipe. and it made over 100 CBHP, even
with the same conservative jetting. When we re-
ceive production SX pipes, we will provide a thor-
ough pipe evaluation for you.
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We used our Mikuni Pocket Tuner to adjust the
carbs from the standard 155 main jets to 147.5.
On the new Exciter SX, Yomaha continues to use
the oil pumps as a point to inject lubricating oil. To
prevent “oll ratio lag®. we did dll of our testing with
the oil pump locked in the wide-open position. 92
Octane gas was used.

1993 YAMAHA EXCITER SX STOCK
147.5 MJ

Data for 29.92 inches Hg. 60 F dry air
Test: 100 RPM/Sec Acceleration

Fuel Specific Gravity: .745

Vapor Pressure: 55

Barometer: 29.79

RPM CBT CBHP FUEL AIR A/F BSFC CAT

6000 52.7 602 523 1275 112 .90 68
6250 560 666 546 1325 111 85 69
6500 605 749 599 1387 112 .79 68
6750 635 816 590 1429 111 .75 68
7000 647 862 603 1457 111 .72 68
7250 653 901 604 1480 113 69 68
7500 64.5 921 612 1511 113 69 69
7750 623 919 622 1543 114 70 70
8000 589 897 635 1597 115 74 71
8250 529 831 617 1651 123 .77 70
8500 447 723 610 1666 125 .88 70

EXCITER SX

\ PRODULCT

EVALUATION

Canadian fuel additive distributor Len Calvert
(604-868-2063) flew all the way from British
Columbia, Canada, to have us test the
Champion QX fuel additive. Up until that
date, no legally available non-toxic fuel
additive or power enhancer that we have
tested did anything noficable to improve
horsepower.

The independant Material Safety Data sheet
that Len provided us showed nothing either
llegal or any more hazardous to our health
than the gasoline it would be mixed with.
independant M.S.D. documentation s
required for any special chemical mixture or
lubricant that we test fromm now on, to ensure
our own safety while handling the material
and breathing the exhaust.

CHAMPION

et

\

FUEL ADDITIVE

As an aside. one dyno customer recently
snookered me by secretly adding what he
thought was Propylene Oxide to the gasoline
in his SkiDoo 250 SnoPro engine while | was
occupied in the head. He had purchased it
in crudely labeled pint cans from a magjor
supplier of racing two-stroke olls. It wasn’t until
he saw his engine lose one horsepower that
he told me what he had done; he was at the
time unaware of the house rule against testing
toxic gasoline additives. Fortunately, the
'Propylene Oxide" was fake--probably
harmless, relabled cans of dry-gas. That
particular test was typical of so-called “power

enhancers”.
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Long term subscribers remmember some of the
horror stories of ring seal being permanently
compromised by some of those highly
advertised super-slippery lubricants. Len
Calvert agreed that if the Champion QX hurt
the modified Arctic Cat EXT Special 550 that
was on the dyno that day, he would pay to
rebuild it. Fair enough.

The Champion QX fuel additive is a dark,
slightly slippery liquid with a viscosity and odor
remarkably similar to diesel fuel. We mixed
between four and five ounces of QX with
each galion of the VP C12 gasoline we were
using in the engine.

To establish a baseline, we ran four or five
tests which repeated within several tenths of
a horsepower. Test #1 is typical.

1991 EXT SPECIAL MODIFIED
GASOLINE ONLY

Data for 29.92 inches Hg. 60 F dry air
Test: 100 RPM/Sec Acceleration

Fuel Specific Gravity: .742

Vapor Pressure: .18

Barometer: 30.23

RPM CBT CBHP FUEL AIR AF BSFC CAT

6500 472 584 486 1408 133 81 44
6750 51.1 657 500 1487 137 .75 45
7000 538 717 536 1519 13.0 .73 45
7250 564 779 548 1354 130 69 4
7500 579 827 612 1579 11.8 72 4
7750 59.1 872 621 161.1 119 70 45
8000 61.1 931 646 1650 11.7 68 45
8250 64.1 1007 679 1710 116 66 45
8500 649 1050 764 1756 106 .71 4
8750 639 1065 712 1759 11.3 .65 46

After adding the QX to the gasoline, it took
perhaps three back to back dyno pulls before
the effect of the additive became apparent.
The engine’s output gradually increased to
the level that is shown in the second test. We
ran a total of about 10 repeat tests, each
within a few tenths of a horsepower.

1991 EXT SPECIAL MODIFIED
CHAMPION QX AND GASOLINE
Data for 29.92 inches Hg., 60 F dry air
Test: 100 RPM/Sec Acceleration

Fuel Specific Gravity: .742

Vapor Pressure: .18

Barometer: 30.23

RPM CBT CBHP FUEL AIR AF BSFC CAT

6500 469 580 502 1403 128 84 42
67350 504 648 493 1480 138 .74 42
7000 539 718 504 1524 139 .68 43
7250 561 774 560 1550 127 .71 43
7500 584 834 607 1577 119 N 43
7750 599 884 738 1619 101 .81 43
8000 624 950 617 1666 124 .63 43
8250 649 1019 690 1729 115 .66 42
8500 655 1060 707 1772 115 .65 42
8730 644 1073 724 1773 112 66 42

Then, we retumned to straight VP C12 gasoline

and the torque and horsepower gradually re-
sumed ifs original level.

Since this test, we tried the Champion QX on
five other snowmobile engines. and four times
the results were similar (Interestingly, there was
no horsepower change on one of the en-
gines). A 14,000 RPM Yamaha FZR400 motor-
cycle enjoyed an even greater increase in
torque and horsepower--around three per-
cent. We tried increasing the *dosage" and
saw no further increase in power. It appears
as though one to two percent is the average
increase in torque and horsepower.

A boat racer friend of mine dyno tested some
of our Champion QX in one of his big block
Chevrolet race engines. He saw no horse-
power increase or decrease, but the horse-
power peaked 250 RPM higher.

A one to two percent increase in horsepower
can’t be felt in the handlebars--and may rep-
resent only a couple of slediengths in a long
dragrace. But, there are some who may find
the continual expense of the fuel additive
worthwhile.
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Methanol, more commonly known as alcohol or
*alky® in high performance circles, presents us with
a means by which we can significantly boost
performance in two stroke engines. Gains of
10-16% are common--and | have seen as much as
22% gain in horsepower with very sharp
improvements in low and midrange torque.
Methanol carries half the thermal energy in BTU's
as gasoline, but it is chemically superior as a
power producing fuel when cormectly applied.

The increase in power is due to several factors.
First, the amount of heat absorbed with
vaporization is much greater with methanol.
Simply put, as methanol is introduced into the air
stream, twice the normal amount of liquid s
moving through the engine. This large amount of
liquid must vaporize (turn from liquid to gas or
vapor before it can bum. Due to its chemical
composition, the methanol/air mixture consumes
a great deal of heat during the vaporization
process. As a result, engine components remain
unusually cool. In fact, it is common to see frost on
the carburetor and intake manifold while running
on methanol. (it is kind of reminiscent of those
cold, crisp nights when the throttle response of
your favorite sled brought a smile to your face).

This vaporization process improves the intake
charge density. Higher intake charge density
means higher volumetric efficiency, and since two
stroke engines suffer greatly from poor volumetric
efficiency. this increase in efficiency means more
power!

In DYNOTECH Vol. 4 no. 3, Kevin Cameron
discussed "cheater’ additives that carry oxygen
with them and their power increasing abilities.
Methanol has an oxygen atom attached to it, and
has often been used as a “cheater’ additive in
race gasoline. Ways in which to make gasoline
and alcohol compatibie have been discovered,
5O now we can take advantage of the heat of
vaporization, and improved volumetric efficiency.
Atmospheric conditions can not be changed with
normally aspirated engines. but the fuel side of
the fuel/air ratio can be altered to coincide with
the weather conditions at a given moment. So, if

we bring along oxygen bound with the liquid
(methanol + gas), we can potentiglly increcse the
volume of oxygen to aid in combustion.

Our high school chemistry class taught us that
liquid cannot be compressed, but gases can. The
idedl situation for increased charge volume would
be 1o keep the fuel/air mixture a liquid all the way
to the combustion chamber, and induce
vaporization just before ignition. The resulting
explosion would rock the horsepower world! But, it
doesn’t happen that way. With methanol, which is
somewhat resistant to vaporization, a reasonable
fraction of the fuel/air mixture remains liquid. It
continues to vaporize right up to the point of
ignition. After ignition occurs, the flame duration is
incredibly long. Fuel continues to bum out of the
exhaust system, and can be seen as a blue/yellow
flame pouring from the exhaust stinger-quite a
pretty sight to see at night! This extension in flame
duration, coupled with the higher compression
caused by methanol’s resistance to vaporization,
pushes the piston harder and longer. This results in
increased power.

Before | approach the specifics involved in the
application of adlcohol, I'd like to discuss the
hazards associated with its use and handling. DO
NOT confuse methanol with the grain aicohol
(ethanol) we consume at the local bar. Methanol
alcohol is extremely poisonous. According to its
Material Safety Data Sheet, the oral ingestion of
one teaspoon can cause blindness or death.
Avoid inhaling the fumes from vaporization and
burning. Methanol is very flammable, and in its
purest state, burns without a visible flame. With the
addition of two-cycle lubricating oil, the flame
becomes visible, although you do not want to see
it burn.

Methanol, by its nature, is much more corrosive
than gasoline. A chemical reaction occurs in the
presence of aluminum, forming a white powder
which may clog the fuel filter and/or plug the jets
in the carburetor. Many of the fuel system
components and internal engine parts (cylinder,
head, piston, etc.) used on modern two-cycle
engines are manufactured from aluminum. This
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oxidation process will eventually damage these
parts, but methanol can be used in a way that will
reduce damage and extend the life of the parts.
The bottom line is this; if you're not willing to pay
close attention to details, methanol is not for you.

Fuel systems presently designed for use with
gasoline are not adequate for delivering the
volume of fuel necessary to keep sufficient feed
on carburetor float bowls without aeration. Fuel
tank pickup size must be increased along with fuel
fiter valve and pump inlet and outlet when using
the Mikuni fuel pump. One pump per cylinder just
barely gets the job done, so keep in mind that
anything that can be done to increase volume is a
pius. We have a complete kit designed to fuel up
to 165 hp on mutti-cylinder engines using Mikuni
fuel pumps. Anything above 165 hp requires a
special electric fuel pump and constant fiow loop,
which we can also supply. DO NOT try to use an
electric fuel pump which is not designed for
methanol, or a fuel fire could result. When fuel
volume and pressure remain constant at all
throttle positions, the metering circuits of a
properly prepared Mikuni slide carburetor are
adequate. Under extreme circumstances, it may
become necessary to use a power jet for
additional fuel supply at open throttle. The fuel
inlet needle valve must be enlarged from the
standard 1.5mm. We do not recommend drilling
the needle and seat. Depending on engine
displacement, inlet valve diameter requirements
may differ. To aid in fuel control under all demand
conditions, the rule of thumb is to use the smallest
valve available to get the job done. Start out with
Mikuni’s 2.5 needle and seat assembly and work
backward as you gain experience tuning.

One area many tuners fail to address is the ignition
system. Again, factory fire is barely adequate, but
can be made to work. One improvement is the
addition of Mercury Outboard Engine coils. Very
little difference can be seen by switching coils with
gasoline, but alky comes dlive! Ignition timing can
be advanced a bit with further on methanol, but is
dependent on geometric compression ratio, so
advance timing slowly. Remember that more
advance means more fuel. Be sure to track jetting
with advanced timing.

DO NOT use extended tip spark plugs with
methanol. Toyota did extensive research with
methanol as part of their race car program and
found that the hot porcelain of extended tip plugs
holds enough heat to pre-ignite alcohol vapors.
Use the coldest NGK EV spark plugs you can get
away with. One other ignition option we should
mention is the N-wire system. We can modify any
cylinder head to accept twin spark plugs. When
coupled with the N-wire system’s hot long-duration
spark, better ignition occurs. This significantly
improves power and throttle response.

For lubrication, a diester base oil will mix with the
methanol. One such oil is Klotz200, which works
well. The oil we prefer is G&M Cart Shop Racing
2-Stroke Alky oil. It is more expensive, but works
well and protects against rust and corrosion.
Remember that the engine should be flushed with
gasoline and the engine should be run on gasoline
after each usa.

For those interested in alcohol applications, we
have made it easy to put your motor on juice. We
have everything needed to complete the task in
kit form. We have developed a fiat slide Mikuni
carburetor which flows 186 CFM. This carburetor
has an improved signal at the nozle. We have
designed special needles for use with methanol,
and the result has been a crisp low and midrange
and a strong top end. We also have fuel delivery
components compatible with alky and can
engineer components for special racing
applications.

| hope I've maybe helped to take some of the
mystery out of the use of alcohol as a
performance fuel. There are many other
techniques. such as cold weather set-ups, that will
be addressed in a future articie. Finally, if you
really want to fly, try methanol, nitro methane and
nitrous oxide. | have and it will amaze you!

If you would like further information about the
products mentioned n this article calk:

Jimetti Racing and Performance Center
518-756-7686

Kiotz

219-749-0489

G&M Cart Shop

216-678-6437
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Florida subscriber and midget car racer Fred Stutz
traveied 1o Western N.Y. to the dyno to convert his
mod Rotax 580cc (Mach 1) engine from gasoline
to alcohol.

As a follow-up to the alcohol articles which Kevin
Cameron and Mark Giammattei did for us, we
thought it would be interesting to see how much
horsepower could be actually be generated by
switching fuels.

Initially, we spent several hours obtaining a good
gasoline baseline on the engine. Compression was
raised, and rotary valve and ignition timing were
‘rolled” (slang term for making many component
adjustments between dyno rmuns unfii the
horsepower curve was best) and optimized for
maximum horsepower. All of the testing was
performed using a long set of pipes designed to fit
Fred’s midget race car. These gave the engine
decent bottom end horsepower (these cars run
clutchless--direct drive), at the expense of
maximum peak horsepower.

We used a set of standard 42.5mm Mikuni flatslide
carbs. Note that with gasoline, maximum
horsepower BSFC was over .60 Ib/hphr. Fresh VP
C14 gasoline was used.

SKI DOO 580 MACH | MOD TQ MIDGET
390-390MJ FAST PIPES

GASOLINE

Data for 29.92 inches Hg, 60 F dry air
Test: 100 RPM/Sec Acceleration

Fuel Specific Gravity: .730

Vapor Pressure: .23

Barometer: 29.91

RPM CBT CBHP FUEL AIR AF BSFC CAT

6250 60.7 722 664 1722 119 92 55
6500 64.1 793 641 1725 124 .81 56
6750 664 853 571 1753 141 67 %6
7000 67.7 902 557 1802 149 62 54
7250 67.1 926 548 1883 158 .59  S%
7500 668 954 S85 1913 150 .62 55
7750 69.0 1018 619 1969 146 .6} 55
8000 70.5 1074 659 2019 141 62 56
8250 699 1098 674 2050 141 62 55
8500 692 1120 693 2091 139 62 S5
8750 663 1105 714 2120 136 .65 56
9000 579 992 717 2134 137 T2 35

Converting the engine to dalcohol involved
changing to a set of 42.5mm Mikuni flatslide carbs
that had been specially modified for alcohol by
Mel Miller of Downey, Ca. There is a photo of Mel’s
own Wildcat 650 powered midget car in a recent
Black Magic catolog.

With the engine running on methanol, we again
‘rolled” the timing, and maximum horsepower was
obtained with approximately two additional
degrees of ignition timing.

It is interesting to note the air flow and fuel flow
differences between the two fuels. Even though
the cooling effect of the alcohol results in a colder,
denser intake charge, less air Is consumed by the
engine; the huge volume of vaporizing alcohol
carries some of its own oxygen, and displaces
some of the air which the 580 was capable of
consuming on gasoline. The resulting BSAC (Ib. of
AIR per horsepower/ hour) is much lower.

SKI DOO 580 MACH | MOD TQ MIDGET
390-390MJ 109-109PJ FAST PIPES

METHANOL

Data for 29.92 inches Hg, 60 F dry air
Test: 100 RPM/Sec Acceleration

Fuel Specific Gravity: .790

Vapor Pressure; .23

Barometer: 290.79

RPM CBT CBHP FUEL AIR A/ BSFC CAT

6500 668 827 1123 1496 6.1 138 61
6750 634 815 1218 1566 59 152 61
7000 706 941 1257 1694 62 135 58
7250 721 995 1319 1738 61 135 62
7500 738 1054 1350 1782 61 130 61
7750 761 1123 1373 1811 61 124 61
8000 776 1182 1387 1832 6.1 119 61
8250 781 1227 1390 1841 61 115 61
8500 785 1270 1443 1891 60 115 62
8750 782 1303 1443 1923 61 113 63
9000 750 1285 1444 1917 61 114 61




\\ \\\\\\\\‘%
\\
Ry
\
\ AR

\\\\\\

7
Lo
D,

2
%

750 cc
by PETE WEBB 516-546-8062

When dyno testing at C&H Dyno Service, almost as
much time is spent dreaming up future projects as
working on the one at hand. On one such occa-
sion Billy Mathes, of Performance Engines in Tor-
rington, Ct. and | were discussing the idea of build-
ing a 750 cc stroker Polaris engine using basic off-
the-shelf parts. Nothing overly complicated--but
an engine that a Poiaris 650 owner could build
himself starting with his own stock engine. We were
primarily thinking of the guy looking for some signif-
icant power increases without buying a new $7000
or $8000 musclesled.

Though a lot of ideas get tossed around while at
the dyno, this one seemed practical, and an ideal
Dynotech project. Billy and | decided to start with
a stock 1991 650 02 engine, and build our 750 stro-
ker in five stages, from a basic trail version, to an
allout full mod version.

STAGE | tiian i it it b et i e e e e L R
The crankshaft wheels were stroked from 60mm to
64mm, using all stock parts. The bore was in-
creased to 70.5mm and the existing ports were
matched to the 64mm stroke. The head was also
reshaped for the bigger bore size. The compres-
sion ratio was 11:1; lower than the stock 650 at
11.3:1, and pump gas safe.

Stage | testing was done with the stock exhaust
and 39.2 X 40.2 oval bored carbs.

1991 INDY 650 STROKER STOCK PIPE
I9MM X 40MM CARBS--350 MJ--Q4NJ
Data for 29.92 inches Hg, 60 F dry air
Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .710

Vapor Pressure: .26

Barometer: 30.54

RPM CBT CBHP FUEL AIR AF BSFC CAT

7250 645 890 744 2114 130 81 4
7500 650 958 781 2138 126 .82 45
7750 690 101.8 763 2222 134 .73 45
8000 702 1069 775 2249 133 .70 44
8250 694 1090 779 2232 132 69 42
8500 658 1065 809 2222 126 .73 43
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The horsepower was not what we hoped. We sus-
pected that poor flow in the stock exhaust was to
blame. Removing just the muffier, we picked up 4
hp.

1991 INDY 650 STROKER STOCK PIPE W/O MUFFLER
I9MM X 40MM CARBS--350 MJ--Q4NJ

Data for 29.92 inches Hg. 60 F dry air

Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .710

Vapor Pressure: .26

Barometer: 30.54

RPM CBT CBHP FUEL AIR AF BSFC CAT
7250 747 1031 711 2319 150 .66 39
7500 749 1070 73.0 2406 151 .66 39
7780 756 1116 769 2482 148 66 40
8000 73.5 1120 781 253.0 149 .67 39
8250 720 113.1 810 2495 141 .69 39
8500 693 1122 835 2482 136 .72 38

We next installed a set of SLP ported 650 pipes with

the same carbs and jetting and power increased
40% over the stock exhaust system.

1991 INDY 650 STROKER SLP 650 PIPES
I9MM X 40MM CARBS--350 MJ--Q4NJ
Data for 29.92 inches Hg, 60 F dry air
Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .710

Vapor Pressure: .26

Barometer: 30.56

RPM CBT CBHP FUEL AIR AF BSFC CAT

7250 753 1039 744 2366 146 69 37
7500 715 1107 760 2409 146 66 39
7750 808 1192 773 2478 147 62 40
8000 835 1272 81.1 2571 146 61 39
8250 849 1334 827 2612 1435 60 39
8500 850 1376 855 2611 140 60 39
8750 87.1 1251 876 2628 138 58 39
9000 873 1496 91.8 2645 132 .59 40
9250 817 1439 924 2652 132 62 40

Y e A N e

Stage Il consisted of trall porting with a slightly
higher compression ratio of 12.1:1; still pump gas
safe. We installed a set of SLP Mod 4 pipes and
mufflers and with the same oval bored carbs and
jetting. the following resulted.
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STROKED INDY 650

1991 INDY 650 STROKER SLP 707 MOD PIPES
I9MM X 40MM CARBS--350 MJ--Q4NJ
Data for 29.92 inches Hg, 60 F dry air

Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .728

Vapor Pressure: .26 Barometer: 30.38

RPM CBT CBHP FUEL AIR AF BSFC CAT
7250 710 980 780 2239 132 78 46
7500 744 1062 774 2304 137 71 46
7750 772 1139 814 2355 133 70 46
8000 812 1237 802 2409 138 63 47
8250 837 131.5 8L7 2453 138 .61 46
8500 89.0 1440 87.1 2516 133 59 45
8750 912 1519 906 2572 130 58 46
9000 911 156.1 94.1 2624 128 59 46
9250 896 1578 978 2656 125 .61 46
9300 79.7 1442 984 2655 124 67 47

STAGE I 1000t inim i vt e n e bbb e nnnnnneiit

This stage was for fast trall riding. We replaced the
headgasket with one .040" thick, and an in-
creased compression ratio of 13.8:1. We retained
the the SLP Mod 4 pipes. with a long pipe flange.
Carbs and jetting remained the same. This set-up
lowered the power peak 250 RPM, and increased
the low and midrange torque and horsepower.

1991 INDY 650 STROKER--.040" HEADGASKET
SLP 707 MOD PIPES LONG FLANGE

39MM X 40MM CARBS--350 MJ--Q4NJ

Data for 29.92 inches Hg, 60 F dry air

Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .728

Vapor Pressure: .26 Barometer: 30.34

RPM CBT CBHP FUEL AIR AF BSFC CAT
7000 732 976 777 2257 133 78 43
7250 749 1034 781 2301 135 74 43
7500 763 1090 30.8 2357 134 72 42
7750 794 1172 818 2364 133 68 43
8000 340 1280 832 2439 135 63 42
8250 881 1384 810 2498 142 37 42
8500 904 146.3 880 2555 133 59 43
8750 937 1561 921 260.2 130 58 43
9000 91.6 1570 959 2655 127 60 43
9250 782 1377 987 2653 123 70 43

STAGE IV O s e e i e
For lake racing. we changed to larger, 45.5mm X
48mm ovalbored carbs, and compensated with
390 main jets. Compression ratio, porting and
pipes were the same as Stage lil. Part of the horse-
power increase resulted from the slightly lower fuel
flow. Note that the smaller carbs gave us better
midrange airflow and horsepower.

1991 INDY 650 STROKER--.040" HEADGASKET
SLP 707 MOD PIPES LONG FLANGE--

46MM X 48MM CARBS--390 MJ--BB5NJ
Data for 29.92 inches Hg, 60 F dry air

Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .728

Vapor Pressure: .26 Barometer: 30.32

RPM CBT CBHP FUEL AIR AF BSFC CAT

7000 711 948 731 2094 132 .76 46
7250 713 984 740 2137 133 74

7500 753 1075 793 2235 129 72 46
7750 80.0 1181 79.1 2302 134 .66 46
8000 860 131.0 806 2429 138 .60 46
8250 900 1414 811 2537 144 .56 45
83500 939 1520 895 2603 134 .58
8750 953 1588 916 2655 133 .57
9000 956 163.8 926 2663 132 .56
9250 933 1643 91.0 2674 135 54
9500 741 1340 968 2659 126 il

&33&%

By Stage IV, we had increased the torque and
horsepower by some 65% over the stock engine,
using faily basic, off-the-shelf parts. All three
stages have been field tested, with no fallures. (Ex-
pect some bent handlebars from trying 1o hold on,
though).

S‘I'AGEV TOORERRORR RN enennnnnnnnnnnn

Full mod, with all the full mod tricks. We haven’t di-
vulged them yet (even to Jim) but the compres-
sion ratio Is 15:1 and cylinder bore was reduced to
70mm for 738cc displacement. This set-up took
three trips to the dyno to dial in. Full mod porting
with an increased stroke is probably not a job that
the part-time engine bullder should attempt. Our
late hours developing and testing paid off,
though, with a hefty 173 CBHP and 99+ CBI.

EDITOR’S NOTE FOR FULL MOD VERSION

The accompanying dyno test result is a cold dragrace run, jist
the way it will be run at the frack. Engine water temperaiure
was af 60 degrees F ot the beginning of the tesl. Had we antici-
paied the public comparison of this engine with the irall ver-
slons, we would have done a hot engine ftesl. With the engine
af the same hol temperaiure as the irall version, B would proba-
bly have been in the 168+ CBHP range.

1991 INDY 650 STROKER SLP 707 MOD 4 STINGER PIPES
46MM X 48MM CARBS--320 MJ--CCONJ

Data for 29.92 inches Hg, 60 F dry air

Test: 200 RPM/Sec Acceleration

Fuel Specific Gravity: .720

Vapor Pressure: .60 Barometer: 29.77

RPM CBT CBHP FUEL BSFC CAT

7500 729 1041 1268 128 75
7750 778 1148 1261 115 74
8000 843 1284 1143 93 73
8250 90.5 1422 1084 .80 75
8500 926 1499 108.1 .76 76
8750 978 1629 1027 66 75
9000 99.2 1700 9%6.1 59 75
9250 98.1 1728 957 .57 74
9500 936 1693 90.8 56 76

Siay funed--we're planning a 520cc twin strokers, and stroked versions of the new Sform and 580X1T"s this fall.
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STROKING SHOULDN'T BE
UNDERTAKEN LIGHTLY...

BUT CAREFUL CONSIDERATION AND A
LOT OF TIME AND WORK CAN
IMPROVE THE CHANCES OF SUCCESS.

Please re-read Rodney Champagne’s arficle *Machining a Stroked Two-Cycle Motor* in Vol. 3
#4 and then my article "Boring and Stroking® in the same issue.

In the past two years, problems created by some companies like Legend Peformance altering
snowmobile engine strokes have given these modifications in general a black eye.

Frank Mungo, (whose stroked motor was featured in "Boring and Stroking® recently had his Po-
laris/PSI Genesis triple modified again-this time with an all-new billlet crank from Legend Perfor-
mance. The engine made good horsepower, but the crankshaft broke in half after 300 miles of
trail riding last winter.

Even if a particular “stroked* engine makes good horsepower, and is properly machined, mov-
ing the rod pins outward usually alters the resonant frequencies of a crankshaft,

If the operating RPM of the newly stroked engine happens to fall in the resonant frequency
range of the crankshaft, disaster will eventually befall the engine. Clutches will beat themselves
to dust, tapers will fret and gall. crankcases and studs may mysteriously break, and the
crankshafts will fail. There are similar explainable unexplainable horror stories from all over North
America. | hate to say °l told you so°, but *I told you so*.

Altering the stroke of a production engine can be successful on the dyno, as Pete Webb’s en-
gine article shows. It takes a lot of work, R & D, thrashing, dyno testing, rework, more dyno test-
ing. more reworking. more dyno testing, then field testing. etc, etc. Pete was willing to do all of
this.

In addition, and as important for success, is the accuracy of workmanship on stroked motors.
The company that does Pete’s crank work uses a jig boring machine that is accurate to .0001
inch. Comparatively crude equipment such as standard shop milling machines (like the one re-
portedly used by Legend Performance) cannot provide the accuracy necessary for proper
crankshaft machining.

What about Pete’s stroker’s resonant frequencies? No one can guarantee what the real long
term durability will be. Pete and Billy field tested the pump gas trail version of the big engine
over1500 hard miles last winter, with no apparent problems. | rode the sled in March at Big
Moose Lake and it was very, very impressive-—especially in midrange acceleration where its
high midrange torque and horsepower redlly shine. | will provide a long term test update.

If you want 160+ CBHP pump gas horsepower for your Polaris "02* engine, you have the choice
of either a PSlI Genesis 800 cylinder kit or this particular stroker combination with Pete’s Polaris
top end. Neither is inexpensive, but that is the price of having new musclesled beating. Fill
horsepower on pump gas.
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%FEEDBACK

SUBSCRIBER SURVEYS

Of the surveys that were retumed. the mgjority of
respondants were in favor of "whatever it takes to
ensure continuation” of our publication. | didn‘t
mean to have sounded like evangelist Oral
Roberts who threatened that God would “call him
home" if his congregation didn‘t ante up a bunch
of money. | really enjoy this project; most of you
would agree that DynoTech has made an
important impact on the  snowmobile
performance industry, and that alone is enough of
a recompense to make our efforts worthwhile. But
the bilis have to be paid.

So, we've opted to go with the purple ink
background on heavy paper, first class mail for
now.

Reading the new darker format seems easier
when flourescent lighting is used. Try it, and if you
still think it‘s too difficult to read, give us a calll

New members will have to pay $40 for next
season’s subscription. Our current subscribers can
re-up for $38, if renewed beiore September 15. This
will enable Debbie 1o get that raise | promised herl

MORE ON GASOLINE OCTANE CHEATING

We reported some time ago that the AAA
estimates that you have no better than a 50/50
chance of receiving the high octane gasoline you
pay for at the pumps! Cheating by wholesalers
and station owners costs us millions of dollars
(including needlessly detonated pistons) each
year. The problem has become so widespread
that Congress has recently commisioned a study
of the feasability of requiring refineries to add red
dye to low octane grades of gasoline. This would
prevent unscrupulous wholesalers and retailers
from switching regular and premium grades of
gasoline. Let’'s hope that something like this
happens.

CORRECTION

We published the wrong phone number for D&D
Cycle with our EXT hop-up last issue. The corect
number is 315-376-8013.

THE TRUE HORSEPOWER CURVE...

ALLOW ME TO GLOAT JUST A BIT

For four years, DynoTech has provided accurate
engine tuning data and product evaluations to
previously less informed performance snowmobik
ers, (like we used to be). It has been, and will con-
tinue to be great fun.

We have also provided an invaluable public test-
ing and tuning facility for trail riders and racers. In
this region of the country one must use our dyno to
be competitive. One new dyno customer was
tired of losing every time he came up against a
sled with a DynoTech decal. Now he Is property
tuned and clutched and has a decal-and he’s
getting his share of victories again.

Because of the success that we and our cus-
tomers are having, there are many similar new
testing facilities operating or cumrently under con-
struction. | will compile a listing of new public com-
puterized dyno tuning facilities for our subscribers
before next winter.

I’'m always amused by ignorant people who whine
and complain about our method of testing or
what brand or type of dynamometer system we or
others in this business have elected to use.

What's the difference?

We are the pioneers of doing rapid, accurate,
computerized acceleration testing of snowmobile
engines. Our SuperFlow dyno Is quite capable of
doing the steady-state. step and hold testing that
those with less sophisticated equipment must use.
if we wish, we can tum off the computer, run our
(or our customers’) engines wide open throttle,
manually apply the correct load to the engine to
hold it at approximately 7,000 RPM (no dyno can
hold exactly 7,000 RPM, but it's probably close).
Then we can observe our torque gauge, and write
that on a piece of paper. Then we can look at our
fuel flowmeters, and write the pounds per hour of
fuel flow on that same piece of paper. Meanwhile,
the engine is howling wide open against the dyno
brake at 7,000 RPM. Next, we should look at the




aiflow readings, and write those down. How
about Carb Air and water Temperature? We'd
better write those down, 100.

Next, we adjust the dyno load to allow the engine
to run wide open, at 7,250 RPM. Or, is it 7,298 or
7.193? It does make a difference, but it’s probably
close enough. We'll write the torque reading
down now. And the aqirflow and fuel flow, too.
Forget the temperatures- they’re not changing
100 much.

Now, we have to see what the engine will do at
around 7.500 RPM. Our water temperature is get-
ting a bit hot-and the paint is peeling off the
pipes—-we have to do this all the way to 10,000
RPM? The owner of the engine is getting nervous-
but I'm having fun! Will the three gallons of gas be
enough for this un?

So, we manually record these dyno readings 13
times, all the way to 10,000 RPM. The owner of the
engine is passed out in the corner now. He fainted
two steps ago at 9,500 RPM. What a wimp!

Now we shut off the engine, and do our math
computations. While the engine crackles and
pops as it cools down from the tortuous proce-
dure, we multiply each torque reading by the en-
gine RPM. Then, we divide that number by 5252.
That was our horsepower at that RPM. Now, we di-
vide the fuel fliow by the horsepower to get our BS-
FC in Ib/hphr. Twelve more sets of computations.
We finally detemine that the peak power BSFC is
.79; too safe for decent horsepower. Let's jet
down, refill the dyno fuel tank and do it again!
Wake up the wimp-it’s his turn to pull the recaoil
rope! (Just kidding--every modem dyno has elec-
tric start).

Sound like fun? Not hardly. But, that’s the way
some factories and aftermarket companies do itl
They typically trash an engine in a day on the
dyno. Engines are expendable. That’s the way it
has been done since the eary 1900's.

But, in this age of computerization, why not gradu-
ally accelerate the engine, and let the computer
take readings of the necessary information?
What’'s wrong with an exact engine speed “snap-
shot* of the desired data as the engine acceler-
ates slowly through its power band? Who cares if
the “factories’ can’t do it that way? They never let
you know what their dyno readings are anyway!

Our SuperFlow system does give us the option of
doing “step and hold" testing. The computer con-
trolled servo stabilizes the engine every 250 RPM
for several seconds—-as close as possible to each
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point-records the data and computes the horse-
power and brake specifics--then continues on to
the next “step”. A thirteen step test might take a
minute or more of WOT engine run time. Certainly
faster, however, than the three minutes it would
take on a manual system.

During a typical computer controlled acceleration
test, the same thiteen point test from 7,000 to
10,000 RPM takes less than ten seconds. And, with
our system it is at least as repeatable--usually with-
in one or two tenths of a horsepower at each
point-and definitely more accurate for two-stroke
snowmobile engines than the step and hold test.
've done thousands of tests each way. | say. and
our dyno customers say, that acceleration testing
is much more desirable. The 1,000+ dyno tests that
Bender Racing performed here during porting and
pipe development on their V-Max 4 engine re-
quired less than three hours of full load WOT ftest-
ing. If that same amount of data had been ob-
tained on a manudally controlled dyno, with data
recorded by a Bic pen, the 'mule” engine would
have to have spent 40 hours screaming at full
throttle against the dyno brake!

Besides being infinitely easier on engines, acceler-
ation testing allows us to see more redlistic horse-
power peaks. In the field, snowmobiles are typical
ly un with comparatively cool pipes. Cool pipes
cause horsepower peaks to be at lower RPM (see
The Cellar Dwellar in Vol 2 #6 and Feedback Vol 2
#5). Steady-state testing in hot dyno rooms pro-
motes overheated pipes and inaccurately high
horsepower peaks; this may be fine after two miles
at WOT but useless for clutching for acceleration.
On the contrary, acceleration testing doesn’t al-
low false heating of the pipes: clutching for maxi-
mum sled acceleration works best when cool-pipe
data is used as a guideline.

Remember the first 660 Wildcats that were deliv-
ered with 8500-8750 RPM clutch shifting? Our ac-
celeration dyno testing revealed that 7750-8000
RPM was stronger, to the tune of some 18 horse-
power! Wildcat owners who opted for our clutch-
ing recommenddations instead of the factory’s
were rewarded with much Improved perfor-
mance.

Over the past four years, there have been dozens
of similar situations where our method of testing
has revealed more accurate, lower RPM horse-
power peaks. For acceleration in the field, our ac-
celeration tested horsepower peaks are always
more accurate than any steady-state testing
manufacturer’s.
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One daoftemarket company which uses a
semkinstrumented electric  eddycument  dyno
devotes several of their catalog pages to ridiculing
our "type" or other suppliers’ “types" of dyno system.
This same catalog s full of sirange, atypical
horsepower curves handwritten in black crayon,
and shaped like toenaill Clippings.

| agree that eddycument dynamometers are
excellent tools for controling engine speed and
measuring torque. | used one when we mapped our
EFl engine at Injection Research Services several
years ago (it was fuly instrumented by Superfiow).
Because of the huge flywheel mass of the
eddycument absorption unit, the engines are held
beautifully at steady-state. usually holding within 50
RPM of the desired engine speed. This is excellent for
mapping EFl systems- especially at the engine
speeds where the the engine Is just coming "on the
pipe", and many different throttle positions used. But,
that same huge flywheel mass prevents the
eddycurent dynamometer from lending itself well to
modem “transient”, or acceleration testing. Imagine
hanging a large diometer 80 Ib. fiywheel on the end
of your snowmobile crankshaft, and trying to
accelerate the engine. There is so much energy lost
to accelerating the mass of the heavy eddycumrent
absorption units that there is little left to show
accurate torque on the manual gauge or electronic
torque link! It just doesn’t work well. I've used them
both; low inertia, high torque capability water brakes
are much better suited for accurate, repeatable,
rapid data aquisition on small engines.

There are cases of dyno tuners going with too little
inertia-trying to perform computerized acceleration
testing without a good balance of dyno mass that
allows the engine a constant acceleration rate
without surging. A surging or vibrating engine and
dyno causes errors in torque readings. During a
surge, as the engine accelerates too quickly, low
torque readings result (horsepower energy is
absorbed by the accelerating mass). Then, as the
dyno ‘grabs’ the accelerating engine and brake to
slow the rate of acceleration, a high “torque spike”
occurs. The false “torque spikes” that occur at the
end of each surge resutt in an inaccurate
computerized horsepower curve that is jagged.
shaped like the back of a stegosaurus dinosaur. High
performance snowmobile horsepower curves are
shaped smoothly, like a parabola. peaking at a
single point, then dropping quickly beyond the
peak.

Toenail Clippings and stegosaurus backs are not
accurate representations of snowmobile engine
horsepower curves. Our curves are right, theirs are
wrong.

ANOTHER EXCELLENT SAE BOOK

SAE number R-104 Is a hardcover book, ‘The Besic
Design of Two-Stroke Engines” (§70.00). It‘s written by
Gordon Blair, of the Queens University In Belfast, Ire-
land, and is the most comprehensive two-stroke
technical book I've seen.

In conjunction with the book, a five disc IBM com-
patible program, SAE number R-104SW-IBM, is
available (aiso $70.00). The program crunchas all of
the formulas in the book, and makes pipe and port
modification recommendations, as well as display-
ing a cutaway of your engine and pipes on the
screen. | haven’t used the program yet, but those
who have say it's interesting and informative. This
material is available from the SAE, at 412-776-4841.

| recently spoke to Gordon Jennings about the book
and program, and he cautioned me not to go
madly hacking at my ports based solely upon one of
these computer modek. The models should be help-
ful as a guideline, for gradual modifications in con-
Junction with continual dyno testing to verify the re-
sults.

HANDWRITING ON THE WALL

In this issue, the EXT Z and Exciter SX both have “im-
proved porting” compared to previous EXT and Ex-
citer engines. That means that there Is no longer an
easy 10 horsepower increase that can be expected
from either engine with aftermarket port changes.

Arctco and Yamaha have done it for you. All that s
left is maybe an inexpensive (It should be, anyway)
general cleanup that may at best yield a few horse-
power.

We'll be testing “trail modified” versions of all these
engines this year. But, don't expect the vast im-
provements that we've become accustomed to;
the factories redlize that “educated” snowmobile
consumers demand the "good” porting and they are
providing it. And because of their newly improved
port timing, both of these engines will respond espe-
cidlly well to inexpensive compression increases. The
factories understandably go easy on compression
for the benefit of those who won’t change jets at -20
degrees F, un the frozen rivers and lakes mile after
mile at WOT, then scream for wamranty repairs when
they "squeek’. But, aside from that, the work Is done.
The aftermarket guys will have less to do this year.

How about the new musclesleds? You can bet that
the factories won't leave a whole lot of room for im-
provement. Trail performance dficionados are the
bread and butter of most of the aftermarket com-
panies. What will happen if Yamaha, Bombardier,
Polaris and Arctco achieve performance peifec-
tion?
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Kevin’s column this issue is in response to a
question submitted by a subscriber who signs
his name "Father Ed", and who claims to
receive DYNOTECH at his monastery in New
Hampshire "Father Ed inquires as to whether
knife-edged or rounded transfer port dividers
are preferable. Kevin also discusses a related
matter, that of a power drop which resulted
when we installed bored carbs with a
knife-edge machined bellmouth on Pete Webb’s
stroked 650 Polaris engine in this issue.

~~~~~~~~~~~ & Jrovereest

There are two related matters to discuss this
month. One has to do with a power drop,
seen on the dyno, when a carburetor
belmouth on a 465 mm Mikuni was
machined to a knife-edge. The other has to
do with what might happen as a result of the
tuner’s decision; to run transfer entry dividers
round-nosed, or cut them to knife-edges as
well.

First the carburetor. When the piston rises, a
low pressure causes air in the carburetor to
accelerate inward. That, in tum, produces a
low pressure at the mouth of the carb,
causing air to flow towards that low-pressure
region from all directions. The air directly In
front of the carb Is already moving in the
right direction - down the hole - but air
coming from large angles off the carb
centerline must turn to enter the intake.

However, this air coming from the sides has
momentum, and it doesn’t turn  unless
something tums it. The something that turns it
is the pressure difference between inside the
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carb and outside - not a tremendous force.
If the carburetor had no bell-mouth, but was
Just a plece of pipe, all that tuming would
have to take place inside the mouth of the
carb. The flow would not be able to
suddenly zip around the tiny sharp radius of
the pipe’s edge, but would coast onward
towards the center before making its turn. In
the process, It would separate from the sharp
edge. Looked at In cross section, the
momentumn of the inward flow contracts the
flow cross-section momentarly to @
diameter significantly less than the ID of the
pipe. It Is this contraction of the flow
(called the ‘vena contracta” by the fiuid
mechanics people) that causes power loss;
we’'ve paid good money to have our 44s
bored to paper-thin 46.5s, but in leaving the
bellmouth edge sharp, we have shrunk the
actual flowing diameter - the vena contracta
- back to 45 or less. The sharper the edge.
the less the bellmouth resembles a
360-degree roller-coaster, and the more the
flow Is reduced.

It is to allow the air to make its turn early that
we provide a smoothly-contoured belimouth.
Its job is to collect the intake flows from all
angles and give them opportunity to get
turned paraliel to the bore before they reach
it. This avoids the inward rush that separates
the flow from the carb edge and produces
the vena contracta - an *invisible choke' that
reduces power.

I've heard a lot of noise about whether ‘tis
nobler in the mind to knife-edge or to
round-nose the dividers in the bottoms of the
transfer ducts. On engines designed with little
tiny secondary ducts, | have knife-edged
the dividers to favor flow Into the smaller
ports, and with good results. | believe
Yamaha did the same thing on factory road
race engines in the 1970s. | could imagine,
depending upon the geometry of the transfer
entries, a situation in which flow would pour
across the divider edges rather as side-flow
approaches a carburetor across a too-sharp
bellmouth edge. In that case, if there were
flow separation, there might also be fiow
loss. On the other hand, If the flow
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Kevm center J|m and Debble wcuhng for a dyno pnntout from
 the ExciterSX. Kevin is holding a cylinder from a V-Max 4.
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approaches straight-on, knife-edging would
certainly not be harmful.

A parallel contrast controls aqircraft wing
design. A subsonic wing must have a round
leading edge so the flow over it at high
angles of attack (analogous to side-flow
approaching @ carb bellmouth) wil not
separate and cause stall. A supersonic wing
must have a knife edge to avoid speeding
up the flow too much, leading to sonic
velocity being reached over the regions of
high curvature at too low a speed, making
transonic acceleration require too much
power. Lift at low speed is provided by gad-
gets-by trick wing flaps or by sucking or
blowing away stagnant boundary layer that
leads to flow separation and stall.

Therefore the rule; if flow can occur across
the port dividers, rather than straight at
them, they ought to be rounded just as are
the leading edges of airplane wings. Other-
wise, please yourself. | doubt it makes a lot of
difference either way.
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