‘|NSIDE' SECIEIT' HDLIDAY GIFT ELIlDE

==

Y

| 7 " ; %
Take,a Riide wlthrCarflos.

‘ .'-l 4 1/ : .
iy 53 e W

-‘%r)

A@UMQ&W ES HM@MWH@W

; RE&DEL\PS" IBI]DES) . A
@0@&9&7@@ 0 @C@S@@@J

1




Project Stella

Project Stella was initiated by Bald John of GGR Scooters in Tucson,
AZ. Bald John approached Paolo Cividino and Tony Simoni in early
2008. The goal was to evaluate a number of performance tests for
Genuine Scooter Company’s Stella scooter.

The driving force behind this project is Paolo Cividino. Paolo is a metal
fabricator by trade and it is very apparent if you have seen any of his in
his show winning scooters. Perhaps you've seen his green smallframe vespa
featured in the Dec. 2007 issue of Scoot! Magazine. Paolo began mixing
his fabricating skills with his passion for scooters in 1990. And then there
. is Tony Simoni. This project could not have gone anywhere without this

' guy. Tony's experience with two-stroke racing engines dates back to 1985
| and he started working with scooter racing engines in 1992. Tony is a
mechanical engineer by trade and his biggest passion is 2-stroke exhausts.
Tony's reputation among the scooter and performance community was
priceless.

Here are some basic Stella Specifications:

Engine Single cylinder, two-stroke, forced air cooled with rotary
distribution, 5 transfer ports, and reed valve induction
with catalytic converter,

l Displacement 149.56 «
I Bore / Stroke 57.8 mm / 57.0 mm
I Compression ratio 9.0 +/-05:1

! Maximum output/Power
' Ignition

Ignition timing

Vehicle Speed

10 +/- 0.3 bhp @ 5500 +/- 200 RPH
Electronic, Capacitor Discharge

20 +/- 2 before TDC

60+ mph in 4th gear

Project Goals: Compare stock performance with popular bolt-on

2- Exhaust Pipes. 3- Cylinder Kits. 4- 20, 24, and 26 mm Carburetors.
The goal is to provide sound performance recommendations to Stella
owners and scooter shops to help them in determining what is best for a
Stella scooter.

The following tests were done on 4 separate days. More than 150 dyno
runs were made and many were repeated to ensure the accuracy of the
results. Each run was made in 4th gear with wide open throttle. An air
fuel (A/F) sensor was used to ensure accurate jetting throughout the

tests, Horsepower (HP) is calculated from torque values and for this
article we will show HP and not torque. MPH will also be used instead
of RPM. It was determined speed is easier for most to relate to. The tests
were performed in the preferred sequence of upgrades. Preferred sequence
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performance oprions. 1- Carburetor jetting and air filters for a stock Stella.

refers to an order of upgrades complimenting performance increase. The
Dyno Star brand dynometer used for the Stella Project is owned by Karl
Engellenner of Motorcycle Machinist Specialties in Sacramento, CA.

After each dyno session a road test was performed to examine tangible
performance gains using a Digatron model “54K Max” data acquisition
device. The Digatron can record many vehicle statistics. Road speed (MPH),
head temperature (CHT), and RPM are the focus of Project Stella. Road
Speed is important because a dyno graph will yield a power curve that
goes well beyond a scooter’s ‘road condition’ capabilities. The road tests
were performed with a 2301b rider sitting upright, wide open throttle,

on a flat road. Our test Stella speedometer read 5 MPH faster at a true

50 MPH (about 5700 RPM). The Digatron speedometer was calibrated
with the dynometer. Cylinder head temperature was monitored to ensure
temperatures stayed below 350°F to prevent an engine seizure.

Below is an example of a Digatron outpur graph for a stock Stella with PM
Tuning exhaust pipe. The spikes in RPM (purple) are from gear shifts. Top
MPH (grey) can be extracted at the point where a flat line occurs. Cylinder

" head temperature CHT (green)
tends to increase when speed is
at its maximum and eventually
settles into a max plateau of
310°F with this set up.



Test 1: Stock Stella with air filter & jetting changes

Power Curve
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Green: Factory supplied blue air filter with factory jetting. (40/130 slow
running jet, E3 mixer tube, 120 air corrector jet, and 94 main jet)

Red: P200 air filter with Bald John's Jetting as published on the StellaSpeed.
com forum (55/160 slow running jet, 160 air corrector jet, BE3 mixer tube,
and 100 main jet).

Blue: T-5 air filter with the 55/160 slow running jet, 160 air corrector jet,
BE3 mixer tube, and 100 main jer.

Comments: Prior to modifying the stock configuration, the Stella was placed
on the dyno and many carburetors adjustments were done. Using an air

AJF exhaust sensor, carbureror jetting was easy to monitor, A flat A/F curve
between 12.5 and 13.5 is typically the goal, but a flat curve was not possible
no matter what jet changes were made to any of these changes. After 20+
dyno runs the best A/F curve was determined as making the best power and
was used as a guide on all subsequent tests. The stock supplied 20/20 Spaco
carb comes with an odd “E3” atomizer jet and restrictive blue screened air
filter. Tt was not possible to adjust the jetting to yield a more power with the
E3 mixer and blue air filter. Switching to the P200 air filter and different jets
yielded a leaner (higher A/F) curve with a little power gain. The P200 air
filter is less restrictive because of its course mesh. Top road speed increased
from 51 to 52 MPH. Switching to the T-5 air filter improved both the A/F
and power curves. The T-5 filter fit nicely onto the 20/20 carb because the
inlet of the carb is 24mm (the throat of the carburetor is 20mm), however
the carb box lib will not fit because the T-5 filter is 10mm taller. The T-5

air filter has a smooth rounded ledge around the air inlet to the carburetor
and gave an even flatter Air Fuel curve. This test was done out of curiosity
and should be noted that the carb box lid will not fit with the T-5 air filter.
All subsequent tests performed were made with P200 filter and carb box lid
attached. 53 MPH was achieved by switching to the T-5 air filter.

Test 2: Exhaust pipes

Exhaust tests using the stock Stella cylinder:

DunosTar
e

Tani Simoni 044 - pesformance fast
Tonl Simonl.014 - perfermance fast
Simoni 063 - Parfoimanca lests

Tont Simoni 04 - patopmancs best

Power Curve

- AlsPA018.8mBar AUTAZOF
MNP0 T mBar AlT23.3%F

AP 1022 GmBar AT 25 9°F

AP 1016 SmBar 128°F
Toml Gimoni B30\ patformancs tar
Tonk Simoni 037 - parformance tesd
Toni Simeni 041 - pefoimancs test
a5~

20-
B5=
80~

AlP 10Z2 SmBur A
AP 1023 Ambat Al

+ MitP:§017.OmBar ANT:12.3°F

(% ADS.
Sel  Advanced Dyno Station

Black: Stock

Dark Blue: Polini
Red: Sito Plus

Light Blue: Simonini
Yellow: Prima
Magenta: PM Tuning
Light Green: JL
Dark Green: 226

Comments: The stock exhaust was used as the baseline. Only carburetor
jet changes were done to obtain best power for each pipe for each of the
pipe tests. The stock Stella exhaust is quiet and has a very restrictive buile-
in catalytic converter in the header. The Sito Plus was considerably louder
with a ‘stock-type” heavy duty construction similar to the stock exhaust.
The Sito Plus increases the power output nicely, and delivers a 54 MPH
top speed. The Simonini pipe starts to unleash the power of the Stella. It is
a lighter construction pipe, and mounts on the right side. The Polini pipe
has the same construction as the Simonini and has slightly less in power
over the Sito Plus. The top finishers are definitely the JL, the Prima, the
226, and the PM Tuning exhaust. All are very nice performance exhausts
and all yielded approximately 57 MPH on our tests. SIP’s JL exhaust and
the 226 exhaust tested proved to have the best acceleration due to their
stecp initial power curve, which is very enjoyable to ride. PM Tunings
exhaust provided slightly higher top speed of 58MPH because of greater
power outpurt over 50 mph.
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Exhaust tests using a standard 166¢c Malossi cylinder: The Polini exhaust was selected for this test because it is an inexpensive
P performance exhaust that is readily available and there was curiosity about
an ower Curys how it would perform with the Polini kit. The Polini pipe and Polini
:ﬁ: .Igm?é“??:’rm::i:g': " AIFAOKE L T e 1022 o s 177cc kit together make a great combination of power. Wow! The Malossi
\ S T N oL e kit is a close 2nd when looking ar the power output, but both kits hold a
C""‘:]f_q' RS e e maximum speed of 60 MPH. Even though the ported cylinder dips in power
150~ - at 38 MPH it is able to reach modest 62 MPH. For the ported Malossi kit
140- the Gordon Blair Two-stroke engine design programs by SAE (Society of
120- Automotive Engineers) was used to produce revised port widths and heights
g to achieve a theoretical 2 HP gain. The exhaust was widened a total of 4mm,
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each main transter port widen 2mm toward the exhaust port, secondary
transfer ports and rear boost ports raised 2mm to match main transfer port
height.

The Made in the USA “226” pipe was selected.

50~

=F ; i
;:__; 4 cylinder kits using 226 Exhaust:
BE B W W M K M 4 42 M 45 4B W 2 S S5 S G 62 6H6s
- Speed (mph)
i‘; adwd.*b's' Dyno Station .(:?n Power Curve
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Dark Blue: P(Jli]]i 5:131.:?‘“ F:;olﬂun:‘:ll nj i ~a|r21ﬂ148n|5¢| Bug 1 18.5°F
Red: Simonini 170r
Baby Blue: JL (SIP) g 4/—’1\
Yellow: 226 o ///—( ==
Magenta: Prima — (by Genuine) 130- yd \"\\ Sy
Light Green: Sito Plus £ 120- : \-\ N
Dark Green: PM Tuning g 110- N,
gmp N
. . I a0- e
Comments: The stock exhaust was not used in this test because it is & so- VS
typically replaced when an aftermarket cylinder purchased. The Sito Plus 70-
out performs all pipes in low end power which is great for hills and riding 50~
two-up. The Polini pipe again fell short and the Simonini pipe gives a B
nice low end power and a decent peak power compared to the other pipes ;:
tested. The same top 4 finishers; PM Tuning, JL (SIP), Pima (Genuine), 22 2 3 @ M % B 40 42 49 45 48 S0 2 S S5 S5 60 62 o4ss {
: . : : - Speed (mph)
and 226 take the cake with only slight differences in power between them. {5 AbS. by Staton |
Test 3: Cylinder Kit Testing Comments: There is more heat generated from higher running compression |
provided by the performance exhaust which sends sonic return waves |
4 cylinder kits using Polini Exhaust: pressurizing the unburnt air/fuel mixture through the exhaust port just
- » ¢ before it closes. Also, there is more heat generated in the cylinder due to the
.m: ower. Llxve increased horsepower. Power is heat. With the addition of a cylinder kit '
TO'\: Sllroniﬂj D:ﬂ:::h:::: ":l‘ < AlPA0H0 BmBar AT ‘I?n'F ; f h h l d bl I . d . d
LimsEa 0 PATRS W8  ne 014 7m0 AT 102 7010 0mDas AT 457 and a performance exhaust, the power output almost doubles. It is advise
Simeni D05 - Pedormance tests 1015 SmBar AUT10.0% - . - . .
- to retard the Stella timing (rotate the stator clockwise see photo) which will
e yield abour 18° before top dead center.

Stella’s have a 2° auto-retard ignition. At 4500 RPM the timing will retard
from 18° to 16°. This helps prevent detonation, commonly compared to
the sound of ball bearings rattling around in a tin can or pennies on your
floorboard. Detonation is the pre-ignition (or self-ignition) of the air/fuel

110=-

100-

8-

Blue: Stock cylinder.

Green: Polini 177cc Kit.

Red: Malossi 166cc Kit.

Yellow: Malossi 166¢c kit (Ported).

Comments: When a performance cylinder kit is purchased an exhaust is
usually purchased as well. The kit is typically bolted on without matching
the case to the cylinder. Chamfering of the cylinder ports is highly
recommended to ensure long ring life. Matching the cases, however it

is not mandatory and will not disturb engine reliability. Therefore each
kit was merely bolted on with no case matching. The Malossi kit base
gasket surface matched the stock Stella cases close, but still has about10%
mismatch. The Polini kit, on the other hand had about 30% mismatch
and could be a reason why it did not out perform the Malossi kit. The
transfer ports in the Polini kit are larger and have more potential than that
of the Malossi kit.
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mixture before the spark plug fires. Detonarion often causes extra heart in
the cylinder and can lead to a seizure or an eroded piston.

For this test the made in USA “226” pipe was selected. The “226”
prototype is a reconfigured “chicken-wing.” The “chicken-wing” is a
scooter racing exhaust pipe that Tony Simoni fabricated and sold in the
early and mid-1990’s. The original pipe design routed up and over the
battery and has been reconfigured to exit on the right side of the engine
and looked a bir like a chicken wing when removed.

The Polini has the best low end power most likely due to the larger piston
and lower port timings. The Malossi kit powers past the Polini by over 1
HP yet still travels at the same max speed of 62 MPH. The ported Malossi
Kit boosts the power and delivers 65 MPH. Caution: Altering cylinder
ports can reduce piston ring life, reduce reliability, and should be performed by
someone skilled and knowledgeable.

Test 4: Carburetor and reed valve testing.

A popular Stella Speed forum upgrade is the 24G carb with T-5 filter,

both standard on Vespa T-5 models. Another upgrade is to replace the
Stella’s stock metal reed pedals with a fiberglass Boyesen brand reeds.
Three carburetors were compared along with three different reed cage
arrangements. Genuine’s Prima pipe was used with a 166cc Malossi kit for
the following tests.

Carburetor Test:
[)Hrmsrnr » Power Curve
‘Slmar | D?ﬂ P('ﬁﬂﬂlﬂc( terts J‘lPP 10\3.4":91“:1” ‘5 ‘ a
ll“- WP 1012 OmB e AT 18,
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150-
140~
130~

E 120-

110~

o ADS,

S= Advanced byno Stalion
Green: Stock Spaco 20mm carb with P200 Air filter

Red: Spaco 24mm G carb with T-5 Air Filter. The T-5 air filter is standard
for this carb and is about 10mm taller than the P200 and Stock Stella
filter. The 24G carb is 10mm shorter and allows for the taller T-5 air filter
to fit under the Stella’s carb box lid. The T-5 filter will not fit under the
Stella’s carb box lid unless the 24G carb is used.

Blue: Spaco 26mm E carb with a P200 air filter.

Comments: There is no significant performance gain by increasing the
carburetor size to 24mm. There is a slight increase in power after S7TMPH,
but this is top road speed with this set up and this gain would not be
noticed unless riding downhill. The 26mm carb added no speed and there
is a significant loss of lower speed performance. Top speed achieved with
all three crabs is 62 MPH.
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2-Stroke and 4-Stroke
High-End Racing Parts
Optic Tuning Accessories
Replacement Engine Parts

STAGES Reed Valve V-Forced by Tassinarl 7.
An evolution for 50cc twe-stroke

automatic engines. Patented double

V-reeds. Due to the huge inlet

diameter and an optimized alrflow,

it provides much better filling of

the crankcase.

Available for Minarelll horizontal,
Marini, Aprilia, Suzuki and

visit the shop at:
Piaggio engines.

http://'www.scootercraft.com

| NeK

Innovative product development.
High quality replacement parts, state-of-the-art tuning parts and tools.
Excellent quality delivered at a fair price.

moToForco’

matoforce products ovaliable ot
T0cc Racing Cylinder Kit

MOTOFOrce

PARTI DI RICAMBIO - SPARE PARTS - ERSATZTEILE - PIECES DE RECHANGE

7 [
quality scooter performance parts

STAGEG COMPETITION PIPES

PRO / R1200 RACING / R1400 RACING

The Pro works well with sport cylinders. The R1200
Is easy to set up with an extremely wide powerband
and the R1400 gives the engine just that extra bit of
power the racing scene has been looking for. Both

the R1200 and the R1400 are gas-welded by hand,
the quality is as good as the performance potential, '\
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Reed Valve Test:

Power Curve
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N5 Advanced byna Station
Blue: Stock reed cage.
Red: Boyesen Reed pedals.
Green: GGR Scooters carbon fiber Stella reed.

Comments: The stock reed petals are two thin stainless steel pedals. The
Boyesen reed peral consists of a fiberglass, 2-staged/2-petal design with 2
thin reed petals set on top of a thicker ‘base’ reed. The GGR reed consists
of a single petal design and is designed to be used with the Stella’s center
reed block divider removed from the reed cage. The GGR reed petal
thickness is somewhere between the thinner and the thicker Boyesen reeds.
Surprisingly, no improvement gained when switching to the Boyesen reeds,
however a more sensitive throttle response (snappy) is typically felt after
their installation. Wow, what a boost of power when switching to the GGR
reed. The GGR reed petal design improve power is because the dividing
bar is removed. The “area” allowed for air-fuel to enter the crankcase when
the stock or Boyesen reed is fully open is equivalent to a 18 mm @ hole.
The equivalent area is increased to a 19mm @ hole with the stock dividing
bar. With that said, I believe the reed cage size is the limiting factor. A reed
cage with a wider opening would have to be used if more air/fuel is desired
- to enter the motor.

gl
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Conclusion, Dyno graphs can be deceiving:

Dyno results can be hard to translate to what the rider is to expect on the
road. Testing still needs to be evaluated even if high horsepower is achieved.
In all of the tests performed the maximum road speed achieved was
65MPH (7100 RPM-See ported Malossi graph). The road tests performed
had a 2301b rider sitting upright on a flat 1 mile long road. A 3-4 MPH
gain is achieved by sitting in a tucked position with helmet just above the
speedometer.

Comparing dyno graphs from different dynos is often difficulr. Each Dyno
has it own factors that are used to calculate rear wheel power. For instance,
DynoJet brand dynos have a factor that assumes a certain horsepower loss
through the transmission and adds a horsepower factor to the measurements,
thus boosting horsepower outputs by as much as 3%. There are also many
different way to calculate horsepower at the rear wheel. The US commonly
uses SAE while Europe mostly uses DIN. DIN will also boost your power
output on the screen by another 5%. There are many other ways to increase
dyno printed results. With that said, when comparing performance graphs it
is best that the tests be done at the same facility using the same calculations,
all on the same day.

Not all the tests ran smooth: For instance, when the ported Malossi kit

and performance pipe was taken off the dyno and put immediately on the
road, after two minutes at 50 MPH the engine was pinging (detonation)

and cylinder temperature reached in excess of 400 degrees and the engine
almost soft seized. The clutch was pulled in before the engine locked up. The
A/F curve showed that there was a lean spot at 50 MPH. Jetting changes
were made to achieve best power. Best power often leads to a lean or near

not tested
JL-Evo 125-150cc (by S.LP) 62 MPH
Polini 80-150cc 60 MPH
PM Tuning PM24EV 125-180cc 62 MPH
Prima 150cc (by Genuine) 62 MPH
Sito Plus 125-150cc 60 MPH
Simoni 80-150cc 60 MPH
226 (Poalo & Tony's Prototype) 62 MPH

——



lean condition (i.e. A/F greater that 13.5) which was the most probable
reason for the soft siezure. In response, the timing was changed to the fully
clockwise position which is approximately 18 degrees, replaced the 87
octane fuel with 91 octane fuel, and the main jet was increase by 2 sizes.
The detonation went away and cylinder head temperature dropped to a
safe 350°FE A common seize point for an air cooled two-stroke is between
425°F and 450°F. For maximum power many tuners use 350°F as a
reference point. For future dyno testing I would recommend “load” testing
the scooter while it is on the dyno. This is typically done with and eddy-
current braking system thar adds resistance to the dyno drum and requires
the scooter to run under an applied load, hence simulating rider/passenger
weight, and wind resistance. Using this dyno tool can be very useful, but
you will also notice a strain being placed on the motor and the engine

will heat up so I recommend monitoring cylinder head temperature and
possibly exhaust gas temperature during these tests.

* For a lower cost performance increase install a Sito Plus exhaust and a P200
air filter.

e If more power and an exciting ride is what you desire and money is not a
limiting factor then obtain one of the great performance pipes listed in this
test (PM Tuning, JL, Prima, or 226).

® The next performance progression is the GGR reed petal and then a
Malossi cylinder kit. In general, a larger displacement cylinder kit is a great
idea for riding two-up, riding faster up hills, and when top speed is a priority.

We hope you found this information useful and interesting as we did.

Top Speed with
166cc Malossi Kit

Sound Level (DbA)
at 20 feet away

$69 9

$460 [l
179 108
$230 1o
$299 Il
§109 100
$149 107
not yet available 104

www.GGRscooters.com
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226 VINTAGE PROUDLY INTRODUCES

HAND BUILT EXPANSION CHAMBER EXHAUST
FOR YOUR VINTAGE SCOOT.

MILD OR WILD, RACER AND CRUISERS, OUR BOLT ON PIPES
GIVE YOU HORSEPOWER AND MORE TOP END TORGUE.

VINTAGE

226VINTAGE.COM
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