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TEAM CANADEO LAWN CARE

-
%

PICTURED LEFT TO RIGHT: Daniel Cape, Lizzy Lovering, Eric TorbensAfex Jandrin,
Sean Doering, Nathan Grobarchik, Aaron Figgins, and Phillip Witte
e DANIEL CAPE: SENIOR
o Has complete IED (Intro to Engineering Design)
and AED (Advanced Engineering Design)
e LIZZY LOVERING: JUNIOR
0 Has completed IED and AED
e ERIC TORBENSON: SENIOR
o Has complete IED and AED and completed welding
e ALEX JANDRIN: SENIOR
0o Has Completed IED and is currently in AED
e SEAN DOERING: JUNIOR
o Has completed all welding classes
e NATHAN GROBARCHIK: JUNIOR
0 Has completed IED and AED
e AARON FIGGINS: SENIOR
0 Has compléed IED and has experience with welding
e PHILLIP WITTE: JUNIOR
0 Has completed IED and AED
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FORMULA HIGH SCHOOL
“RACING TO LEARN’

&1 Oi O A EECE OAEI i1 EO A DPOI COAI A
technology and engineering teacher Jereniieyer. Formula High school is
designed for students who are interested in using their engineering skills to create
aformula racecar within ®nonths, and then take the completed car to race on a
track. Students are given the 3D model of a basic chasaisiust be used by all
participants to ensure safety. Everything else is up to the students to design and
build. Students face many challengesch as finding sponsors to finance the car,
ordering parts, working in teams, and meeting thece daydeadline.On race day
students show off their car to the other teams and are given the opportunity to
test the vehicle at Road America in Elkhart Lake, WI. Formula High School gives
students the chance to use the skills they have learned to create something
functional.
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RULES AND REGULATIONS

Overall Sizes:

Wheelbase:i X201 ¢ 6 | AAOOOAA &£O0i i AAT OAO T £ A£OI 106 OPET AT A Agi A O1
Width: Yo O1T Yno 1 AAOOOAA OI OEA 1 OOOEAA AACA 1T &£ OEA 11 01 OAA
Max Overall Length:XT T 6 ET Al OAET ¢ Al AU OEAI 1 8

!

I
Ground Clearance$d zgo6 - ! 8
Vehicles not within these measurements will not be allowed to compete, even as an exhibiatricle widths and wheelbases are
set to ensure a safe and stable vehicle for the trackelmnts. Specifications must be followed here will be no exceptions.

Chassis:All teams must use the supplied chassis model as the base for their ve@ickssis MUST be constructed to the chassis

I TAAT xEOEET XAl framE mérBbAréHewBmpA theGriodell mDs} be present in the completed chassis.
Roll Bar TubingX C& OT 01T A T ET A OOAAT OO0 Rélbag tubing BiusrpasinglecbnGnids pieBd 1 OE
SPLICING ALLOWER OEOA 08O EAIT T AO O Bofwéril d thé roll®ar prdtectibawhdn@eate iithe Wehidte.

Bracing: X6 O OT A T E1I A OOAAI OOAEI Ch ®8dnQ6 | Xi CAQ xAll OEEAETA
O E A Aha midiriubh @déldEstiteh AifchisAolild @ inor® E A A

Floor®8 ®¢ 1 ¢ 06 j XTI CAQ T EI A OOAAI
than 13.

Body Shell: Teams must use an approved FHS fiberglass body shiellteam chooses to use an alternate body shell, that team
must submit approval directly to FHS officialhe only approved body shell materials are: fiberglass, Kefak,OAT 1 AEAAO
aluminum sheet.Aluminum must either be polished or painted.

Appearance: All FHS vehicles must be painted, gel coated, or powder coated with school and sponsor decals appropriately placed.
Bare metal frames will not be allowed.

Mandatory Decal List(List may change at later date):

Sugar Grove Custom Cars
Fiberglass Solutions

Road America

Briggs & Stratton

O O OO

Decals must be placed in a position where they are easily seen from both sides of tirH&officials reserve the right tald to
the mandatory decal list at any time.

Firewal: 8 dQWwo6 1 O OEEAEAO Ai OI ET OI 10 I EIA OOAAT OEAAO 1 660 AA
compartment. 4 AAT O 1 60O 60U O [ AEA Al 1 OAAOI riméanfrokh thd efglie Codgartndeht. A0 1
4AAT O OET O A OOU OiF EAADP All CAPO OiF 1 AOO OEAT co638

Safety Harness:All teams mustuseab1 ET O OAZEAOU EAOT AOGO ET OOAT 1 AA (OHarnedsesEA O U
certification stickers must be wiih five years of event date.

Engine:Briggs & Stratton 16 HP VanguardtWin ONLY. To further clarify, we are accepting engines in the 3034xx and 305xx
(horizontal) and the 3037xx and 3057xx (vertical) model Fnevided the engine is designated a8@ cubic inch, OHV, “Wvin"
engine that is rated at

16hp, and falls in the range listed above, it will be accepted.other engine will be allowedNO power adders or modifications to
the engine allowed, except for wiring extensions, throttle and cho&anections.Engine must have a throttle return spring
attached directly to the throttle shaft arm. Governor may be removed/disconnectgele suggestions in regards to RPM limit.
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Teams have asked if they can use an engine other than the recommendggsBiStratton. The reasons why there is only one
approved engine manufacturer:

Eliminates the need to use restrictor plates to equalize engine power levels.

Common parts which allows teams to help each other out at the track.

Limited availability of appopriate sized and capable engines from other manufacturers.
Simplifies the inspections process for track officials.

D > > >

Kill Switch: Two paddle type kill switches are require@ne switch shall be located in easy reach of the driver and labeled
appropriately. The second switch shall be located on the left side of the rear roll bar but above the bodyTs$tiellocation is

shown on the chassis moded EA OxEOAE xEI 1 AA 1 AOEAA xEOE A OAA OET UI 1O
8 Whigh contrasting color textBoth switches must be demonstrated to effectively shut off the engine.

Fuel system: Teams may relocate the stock Briggs and Stratton vacuum fuel pump to allow proper fuel supply to the N@np.
electric fuel pumps Fuel tarks/cells must be commercially available, designed for fuel use and installed to manufacturers
specifications.

Exhaust: W@ EAOOO 1 001 AOj 6q 1 660 AgGOAT A PAOO OEA Al Au OEAIT Au A
Transmission:Centrifugal clutch with a single overall gear ratido CVT or multiple gear transmissions allowed.

Overall Gear RatioOpen. Teams are allowed to gear for various track configurations.

Tires: DOT rated tires.No racing slicks or trailer tires allowed.

Overall tire diameter: Wi 6 | AGEIT Oi

Suggested tiressizes: Front: 175/50l3 Rear: 205/6€L3

Rm:XQ @ a OOAAlI OEih wsYo AAAE OPAAEI ¢ OOCCAOOAA

Front Spindles:All teams must use standard VW Beetle spindles, ball joints, eccentric adjusters, rotors and disk brake calipers. No
modifications allowed ¢ these parts.

Rear Brake:All teams must utilize a standard VW Beetle brake caliper, actuating a single brake rotor keyed or splined to the rear
axle. At least one rear tire must transmit braking power to the groumtis caliper will also be on a seprdéydraulic circuit from
the front brakes.

Suspension:

o All teams must have a minimum of 1 successful year of FHS experience before they may incorporate an IFS/IRS
suspension.

0 Teams designing/building and IFS/IRS system must incorporate produstimlles, brakes and uprights.

o0 Teams must supply engineering drawings and or pictures of their design to FHS officials for approval before
manufacturing their system.

Minimum Rear Axle Diameter:X p 0
Steering: Rack and Pinion ONLY, no d@rt steering alleved.

Steering Wheel:3 OAAOET ¢ xEAAI 1 000 AA AEOGEAO MNobdterflyGtad s@érifp@vheels OT A 1 C
allowed.

Minimum Tie Rod Diameter:M 6
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Driver Safety: All drivers must use the following safety equipment:
e DOT or Snell rated fisface helmet, manufactured within 5 years of event date
e Neck collar
e Closed toe shoes
e Long pants
e Long sleeve shirt/jacket
e Gloves
e Impact rated eye protection, minimum rating of Z87.
No sweats pants or windbreaker pants allowed.

Safety Glasses:All teammembers must be wearing safety glasses when actively participating in repair or adjustments to the team
vehicle.

Overall Rule of Conduct:Students must present themselves in a professional manidexams will be disqualified and removed
from the track inany team member does not follow directions from the officials.

SUGGESTIONS:

Rear axle bearings should be placed as close to the inner side of the wheel hub as possible to limit axle bending®eistng.
teams have run up to a total of four bearings asdhe rear axle.

Chrome Moly Steel axles suggesteldow quality axles have bent under load.

Gear ratios:A good rule of thumb is to start with an overall gear ratio of 8:1 and then gear for the existing track conditions and
individual vehicle response.

Chain tensioning devicedJse a sliding engine base sap to adjust chain tensionThere was a much higher incidence of thrown
chains when using idler sprocket assemblies.

Install shaft collars on both sides of the rear hub assemblidss is extra isurance to keep the hubs in place on the axle.
Fasteners:Teams should try to use at least grade 5 or higher fasteners, with nylock nuts, when possible.
30AT AAOA &1 Oi O A (EGE 3AEITI xEAAT Ai1 O PAOOAOI 4 T 11 To"8

Exhaust: Teams hae run both open pipes and muffler§he engines seem to work the best with some type of muffladividual
team chassis dyno testing is suggested.

RPM: Engines should be limited to 4500 RPWeams run a risk a valve float above that RPM.
NORAM Enforceclutches have shown a much higher durability than the NORAM-Rlip clutch.

When using a NORAM Enforcer clutch, install a spacer behind the clutch to eliminate the chance of the clutch slidingttevards
engine.

Use Loetite on the crankshaft bolt.This reduces the chance the bolt will come out, dropping the clutch on the track.
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DESIGN PROCESS

At the Beginning of the year all the teams were given the design for the
chassis of the formula cars. None of the teams were allowed to modify the chassi:
design. This is to ensure the safety of the students. The chassis consisted of roll
bars, halos, andupport bars. Other parts of the chassis that the teams had to
design were the front and rear axles, the engine mount, pedals, and the Agsa.
team we brainstormed and came up with the best solutions for our designs. Once
the designs were complete we ddo construct the parts.
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CONSTRUCTION

After designing the chassis gkutodesk Inventor we were eager to get into the shop
and start construction. We first laid out the bottom of the chassis and attached the roll bars
and floor frame together. We then created the side supports using circulanguand then
using the milling machine to make the ends fit to the chassis. When creating the halo bar, the
toughest part of the chassis to create, it took our team two attempts to get it correct. After all
of the supports and roll bars were installed, went to Northeast Wisconsin Technical
College, NWTC, to cut out the floor of our car using the waterTjleé floor was then stitch
welded to the bottom of the chassis. With the completion of the floor our chassis was
complete.
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CONSTRUCTION

After the completion of the chassis, we moved orbiailding the front axle. We cut the
tube and created the 5 degree angles that were required on each side of the axle. Then we
again used the milling machine to mill two slots in the tube so the axle aaiyeconnect to
the chassis. We then welded the front axle to the car. After we welded the axle to the chassis
we realized we had made a mistake. The axle was 5 inches to long. To fix this problem we he
to cut off the extra length on both sides and thgrind
OEA A@i A6O AT AO AU EAT A AAAE
This mistake set us back8days. We then had the
spindles pressed into the mounts and had the mounts
welded to the front axle. After the axle was mounted to
the chassis we had to build our batyebox on the front of
the chassis. We had the battery mount plates cut out at
NWTC on the water jefThe battery mount was welded to
the chassis and then we moved on to work on the
pedals.Our pedal designs were also cut out on the
water jet at NWTC. Oncthe pieces of the pedals were
made we welded them together. Then we made small
piecesof metaland welded them to the pedals to keep
WY K o them from being pressed to far dowar from falling
forward. To attach the brake pedal we had to make a
mount for the maser cylinder and then had to use plastic
bushings and a bolt to attach the pedal to the master
cylinder. After our pedals were installed in our car we
started the design on our back end. We had to wait for
our rear differential to be delivered from Hilliash we
were temporarily set back because we could not start the

design of our back end until we knew how to attach the

differental to the car.
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CONSTRUCTION

Once we received our rear differential from Hilliard we were faced with the challenge of
attaching it to the back end and then aligning it with the motor so the chain can be attached.
We decided to attach the differential byitling holes in the back bar and then attaching the
differential with bolts. One problem that we had to deal with was finding a way to bolt the
bottom side of the differential the chassis. There was an inch gap that would allow the
differential to move arand and not be secure. We solved this problem by fitting two spacers,
one for each bolt, between the differential and the
back end of our formula car. As the differential of the
car was being installed other team members worked
on making a plate for the atter. We made a plate
out of steeland then we welded two pieces of round
steel tubing to either side, as spacers, to the plate so
we can attach it to the middle rollbafhe seat was
also being cut out and bent to fit in the car. The seat
was cut out aNWTC with the shear. It was then

brought back to Preble to be bent at the correct angles so
it would fit in our frame we had in the car for the seas.

we were making the seat we had to create a hole in the
bottom so the bottom strap of the fpoint harnes could

be attached to the floor of the chassM/ehad to also
create a mount for the throttle cable. This was done by taking a small piece of steel with a
hole drilled in it and welding it to the chassis of our these ~ ~
final pieces completed our chassi
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CONSTRUCTION

After our chassis was completed we brought it to the paint booth to prime and paint
our chassis. Our chassis was painted black by teammdteis took us about two days to
complete.The bodyof our vehicle was sent to NWTC to be sanded down eeghinted. We
had our car painted bright red to match the colors of our spongots.body returned to
Preble freshly painted and then we decided that we wanted to add black stripes to the front of
the body. This change sent us back to the paint bootkettus back one day while the black
stripes were being added to the red bodyhe body of our car was finally finished with the
painting process. We then had to go back to the computers and start working on making the
decals to place on our car body. Owcdls were made of black and silver. These colors looked
best with the red color of our body. After a few weeks of cutting out vinyls and making sure
they were level on our car body, all the decals were finished. After 7 months of hard work anc
effort we finally done building our formula high school vehicle.




COMPLETED VEHICLE

After many months of preparation and hard work, we have finally completed ouamait is
ready to be loaded up and raced at Road America in Elkhart Lake, WI. These are some of the
pictures of our vehicle at the Briggs and Stratton Motorplex within Road America.




COMPLETED VEHICLE
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