
GRASS KART CHALLENGE



This is our workspace at 
school.

This is our team of 
dedicated students set to 

win this challenge.



After assembling the 
wheels and arranging the 
standard design, we began 
to think outside the square. 
After some in-depth 
research on the net we 
came up with a new design 
that would give our kart a 
unique look and 
performance.

PHOTO LOG



We decided to 
change the front 
section of the frame 
to lose weight and 
give a different look

•The basic overall shape and dimensions are the 
same with changes made to suit proposed seat and 
engine positions.

•Designed with light weight in mind.
Engine mounting 
area.

Seat mounting area.



We decided how we 
wanted to join the pipes 
and fashioned this jig to 
enable us to do so. This 
gives us a strong perfect 
join, and is more 
aesthetically pleasing than 
squashing the ends to join.   



We modified the spokes of 
the steering wheel to give a 
unique look. 
This design lead us to an 
ace of diamonds theme for 
our kart.



Tacking the frame Welding the frame

After gaining knowledge that TIG welding gives superior strength
 

and 
appearance. We sourced use of one at the Te Anau

 
DOC workshop, where 

we were all instructed and learnt how to weld.



The bearings in the stub axles and the wheels are supported on the outside of the bearing 
with pressure being applied to the center race. Here we have spaces we made so that the 
center race of the bearing wasn’t pushed clean out when the nut was done up.



The kart was not long 
enough to mount  the 
engine behind the seat as 
we wanted to keep a short 
wheel base. So they were 
going to have to be side by 
side. The reason we have 
the motor hanging well 
over the side is because we 
did some physics with the 
weight of driver and engine 
and keeping the kart as 
balanced as possible. 



For the seat to be 
comfortable, the front 
needed to be raised 
considerably. So a method 
of fixing the seat was 
produced by welding an 
nut inside the end of a 
length of tube. 



Steel is heavy, aluminum is 
light. We wanted the 
engine to be able to slide so 
we could adjust the chain 
tension.
So we went with a plate of 
aluminum bolted on to 
steel mounts.  



We needed to design bumpers for the front, back, sides and a push bar which all meet the 
specifications given to us. We decided to make all the bumpers out of a smaller diameter 
pipe to save weight, but we left the roll bar section of the push bar the same thickness as 
the main frame as it has to be very strong. 



Using the plastic bushes 
supplied we made brackets 
that these could attach to at 
strategic points on the 
frame. 
We mounted the steering 
column off to the side to 
line up with the seat.   



Using the tie rod ends and 
lengths of aluminum shaft 
supplied, we fashioned 
some tie rods by drilling 
and taping into each end of 
the aluminum shaft.
This allowed us to thread 
in the tie rod ends along 
with a lock nut.



We decided to make the floor 
pan from 1.6 mm aluminium.
This is very light, but is not 
designed to be directly stood on 
but can support the heels of the 
driver to operate the pedals.
Floor pan will be  riveted to the 
frame using stainless pop rivets.   



Using the pedals supplied with 
the kit we made two sets of 
brackets to mount the pedals to 
the main frame.
We positioned these both to the 
left of the steering column, but 
so you can still put one leg 
either side of the column.
The pedals are sprung off the 
cable brackets. 

The cable outers are held by sturdy 
brackets mounted in line with the pedal 
hinges. 

This later photo shows how the cable end 
is attached to the pedal using a small brass 
cable end. 



The disc brake is mounted 
on the left hand side to line 
up with the  brake pedal so 
the cable can run down one 
side of the frame.
It is mounted on each side 
by steel brackets  attached 
on to the roll bar.



We bought some cogs and chain 
to suit this type of kart, taking 
into account the 1/2 reduction 
in the engine and a happy  
medium between acceleration 
and top speed.



At this point the kart is ready to drive, test driving has begun yeeee
haaaaaa !!!!



For looks only!
Made from aluminium 
we thought that this would 
add a cool flare to our kart. 



This was a very involved job.
We decided to make the whole 
thing from fibre glass.
This involved making a mould 
using polystyrene and the 
plastic section given to us with 
the kit.
Then layering several layers of 
chop strand mat and resin. 
Then hours of filling and 
sanding to get a superb finish.   



We thought it would be a good idea 
if  you could see the chain with 
out having to take the guard on 
and off to check the tension etc.

So we hatched a plan of using 
Perspex

for each side and aluminium to join 
the too across the chain. 



Sanding sanding
sanding…….



After deciding that red was the 
colour as it tied in with our ace 
of diamonds theme, took our 
frame around to Te Anau
Panel Beaters who kindly 
agreed to paint the frame for 
us free of charge 







This is a log of our solutions to problems that 
we encountered when building our kart.



Initially we built a 
wooden jig to cut 
radiuses in the pipe 
ends but  this was 
not strong enough 
and was broken in 
the drill press.

So we built a steel 
version which did 
the job perfectly.



The first bender that we got 
simply folded the pipe, this 
was a  hydraulic style bender.

After visiting the local 
engineers for advice we 
sourced some steam bends 
and welded  them in for 
bends. 

We decided that we did not 
want to  use steam bends 
everwhere and it was 
suggested that we use a roller 
bender, this rolls the pipe 
around rather than bending at 
one point. This worked well.



The only problem 
we had with the 
steering was that 
we could not turn 
as tight as we 
wanted to.
To solve this we 
extended the bell 
crank arm on the 
column so that the 
tie rods are shifted 
a greater distance 
left and right at 
full lock. This in 
turn rotates the 
stub axle bell 
crank further 
turning the wheels 
tighter.



On testing we found that 
when you cornered sharp at 
a reasonable speed the 
engine would cut out.

After checking in the manual 
we noticed that the engine 
has an oil level sensor, so we 
thought that maybe on 
cornering the oil level would 
slop sideways  and the 
sensor would think that there 
was no oil and cut the 
engine.

So we simply unplugged the 
oil sensor wire and tested it 
out. This worked, the engine 
no longer cut out on hard 
cornering. 



Would have to be 
driving it of course! 

Constructing the modified front 
frame section

-working out angles and 
geometry 

And using the roller bender 
trying to work where a bend will 
be.

MOST DIFFICULT 
PART



WHO DID WHAT
At the start of the year we were asked to 
allocate jobs to each person. We did this 
based on previous experience.

Bryce Collins - Fabrication, Welding

Chris Bennett - Machining, Fabrication 

Ruaridh Mccall - Design, Welding

David Reese - Welding, Design

Dane Simpson - Team leader, Finishing 
,painting

But what we found was this all changed 
around as we got going and people 
worked around that they enjoyed the 
most or what was most urgent.

Dane Simpson - Team leader, Welding, 
Fabrication, Finishing.

David Reese - Design       (computer), 
Fabrication

Ruaridh Mccall - Welding, Design 
Fabrication, Finishing

Chris Bennett - Fabrication - spoiler etc.

Bryce Collins - PR man, Fabrication, 
“gopher “

Having said this every one did have a go at most areas



87 tooth rear sprocket                                  
18 tooth front sprocket                                    $200.00          
35 chain
1.2x1.4m ( 1.2mm aluminium plate )                              $20.00
100 stainless steel rivets                                      $17.99
300x150mm ( 8mm aluminium plate )                               $10.00
2 right angle steam bends                                   $8.00
400mm steel bar (30x6mm)                         $7.00
2 Pedal springs                                             $18.00                          
2 Brass cable ends                                      $0.90
2 Rolls of aluminium tape $18.50
Fibre Glass Material $60.00
3 Paint Brushes $6.75

TOTAL                                                          $367.15

7m ( 19x1,2mm pipe)                            Donated by school
4m (25x1.6mm pipe)

Items such as extra bolts that we needed were donated.



HOURS LOG
NAME                           TOTAL HRS PER PERSON
BRYCE COLLINS                           90

CHRIS BENNETT                           57

RUARIDH MCCALL                       135

DAVID REESE                               96

DANE SIMPSON                           120

TOTAL HOURS                       498
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