
The Augmented Engine 
Stand



What: The problem I want to solve with my engineering design 
project is the difficulty of tuning an engine. If you have a whole car, 
buying a car is expensive in the first place so this is also for people 
who don't have a ton of money, you can tune your engine but 
sometimes you have to get into tight spaces to do so. I am going to 
make it so the whole engine is accessible and still able to run your 
engine so you can have more room and make less mistakes while 
tuning your engine. 



How: To do this I will make an engine stand from scratch 
but the engine stand will also have holders for an 
intercooler, battery, wiring, fuel cell, and all the other 
stuff you need to run an engine. You will also be able to roll 
around the stand and then contract the wheels so it is 
stable on the ground. One main technique needed is being 
able to weld and to do that the main material needed will 
be metal.



Why: This should be done because tuning your engine in the first place 
is a big task. Once you get into higher power ranges you have the 
chance to blow up your engine and when there is a lot of stuff in your 
way you can easily slip and mess something up that will cause that. My 
idea will give you full access to every part of the engine for easier and 
safer tuning, meanwhile making it so you can learn more about engines 
without having to own a whole car. Since buying a car is way more 
expensive than buying an engine my project will also help people that 
are on a budget be able to get into the car scene and learn more about 
how engines work and how to work on them. Mainly, the reason why I 
want to do this in the first place is because my dad and I are getting into 
racing and we probably will end up blowing up an engine, with my stand 
it will help rebuild and tune the engine. 



BackGround INformation

Running the Engine: There is some things needed to run an engine but there 
are also some that aren’t necessary. First off, you need a full engine, fuel, 
and electricity. Now some things aren’t necessary if you don’t need the 
engine to run for a long time, those are an alternator and a radiator.

Making the Stand: To make the supports, a welder can make the strongest 
joints. There are a lot of types of welding; MIG, TIG, GTAW, MAG, FCAW, 
GMAW, SAW, SMAW, and plasma arc welding. I ended up using FCAW 
welding since it is the easiest and cheapest. The process is welding filler 
metal into parent metal, fusing the two pieces of parent metal together. 



Criteria and COnstraints

My prototype will need to have the ability to run an engine and be 
stable enough for the engine to run for a while. Space, time, and 
money are the main constraints. One other constraint is that the 
stand needs to be strong enough to support any size engine and 
not wobble from the power. The variables I will need to hold 
constant are what engine I will be using and where the stand is 
placed. I will measure if the stand warps when the engine is running 
or if the stand shakes from not being stable enough.



Design 

First Design 
Final Design 



Final Design In depth

Each part of my final design is numbered and this explains what each part is 
corresponding to the number:

1. Cross Beam: 1¼“ square tube going across the stand, the main part of 
the whole structure.

2. Sliders: 4 inch pieces of 1½“ that are around the beam which allow the 
supports to slide into position for any engine.

3. Square Tubing:  1¼“ square tube slides inside a 1½“ square tube that is 
welded onto the sliders. This is for adjustability which allows the stand to 
be used for a lot of different engines. 

4. Engine Mount: ⅜” steel plate drilled and welded onto the top of the 1¼“ 
square tube and mounts the engine to the supports, which the supports 
are for more strength and sturdiness while the engine is running. 

5. Adjustable Mount: ⅜” steel plate welded onto the cross beam which 
mounts the beam onto the stand with nuts and bolts after both are 
drilled. You can move it around if you drill the holes  in different places. 



Materials
Things we bought:

All prices include Arizona Sales Tax

Base - Harbor Freight Tools - $139.10
1 - 2000 LB Foldable Engine Stand

Steel - Industrial Metal Supply - Remnants section 
- $30.41
1 - 48 inch length of 1 1/2 inch square steel tubing
1 - 72 inch length 1 1/4 inch square steel tubing
1 - 12" x 18" steel plate, 3/8 inch thick 

Nuts/Bolts - Ace Hardware - $9.75
6 - 5/16 x 2" bolts
6 - 5/16 lock washers
6 - 5/16 nuts

Things we already had: 

2 Motor Mounts 
All Electrical Wiring Needed
Battery
Starter
Fuel Can w/ Fuel line
Medium-Low Amp welder



Execution 
Our engine run stand successfully ran an engine while being stable. The engine was revved up even and 
nothing happened to the stand. It was our first real prototype but certainly not our first design. The design was 
constantly changing while we were building it. Next up is the description of how the engine was able to run 
and then will be my final design with a description of each component.

 How it ran was we turned the key, which turned the battery on and sent electricity to all the places it 
needed to go through the wiring harness. The places it needed to go were mainly the starter and the ignition 
coil. The starter makes the engine crank while the ignition coil sends spark to each chamber. Getting the gas 
to the engine doesn't require electricity since the pump is a mechanical fuel pump. Since it was a mechanical 
pump we had to pour some gas into the carburetor so that the engine would fire and start to run. Once the 
engine runs it causes the vacuum/siphon effect that the mechanical fuel pump needs to supply the engine 
with continuous gas from the hose we had dipped in a gas can. That fuel allows the engine to run for a period 
of time, as long as your stand doesn't have a catastrophic failure. In our case the reinforcement metal held up 
very well and so did all of my welds. Nothing broke while under load and the engine was able to run safely. 



Images of actual run 
stand
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View from Front of Engine Stand

View from Side of Engine Stand



DiffereNt components of the stand

5. Adjustable Mount

2. Sliders
4. Engine Mount

(See “Final Design in Depth” slide for further information)



COnclusion 

My design allows you to run or test an engine on just a regular engine 
stand with some modifications. It allows you to use less money and components 
than what is in a car. The results I had were very good, we were able to start the 
engine and rev it up which were the main goals of our project. The major 
modifications were adding some structure that held up the engine from its motor 
mounts, adding a ton of support. None of those structures broke and the engine 
seemed very stable while running on the stand. Another modification was 
adding spacers between where the engine stand mounts onto the engine, 
leaving room for the flywheel. 



We only had the time to do one design which was definitely not based off 
of my first blueprint. Every change we made had to go in the final blueprint. One 
major change was that we removed the idea of having a radiator and just 
plumbed the pumping back into itself. Removing the radiator means you won’t 
be able to run the engine for as long, but it makes building the stand less of a 
hassle. This design caters to all people that like working on cars and engines. It 
allows for more advanced mechanics to analyze an engine before it goes in a 
vehicle, meanwhile it allows for beginners to just test out the first engine they've 
ever worked on. It also allows someone who just built an engine on a stand to 
then make a couple of changes to the stand and then they can test that newly 
built engine without having to move it multiple times if something goes wrong. 
Also, it is pretty cheap to build the run stand the way we did. With some skill and 
tools, anyone can build this stand with some time. 

COnclusion Part 2
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