
Stair Challenge 2022



Do you have stairs in your house? 
Well, my bedroom is upstairs and I get 
annoyed by going up and down the 
stairs so many times a day. I thought 
there might be a way to make this 
easier. I thought of 6 ideas that could 
possibly work. I will see which idea will 
work the best with the most speed and 
accuracy.

Stairs are a problem
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Net and Rope
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Rope and Basket design
I tied a nylon rope to a wicker basket. The rope 
was longer than the distance between the top 
of the stairs and the floor. 

Distance between floor and top of stairs is 14’. 

Dimensions of the basket: 
Length-13.75”
Width-12.5”
Height-6”

I added the following items to the basket:
1. Children's book
2. Lanyard with keys
3. Pin art board 

The basket weighed 3 lbs.



Rope and Basket Data

1st Attempt:
Well:
● Got the basket up the stairs
● No items fell out of the basket

Not So Well:
● It took a It took a long to get 

the basket up.
● The basket was heavy.
● The basket got stuck on the 

ceiling.
● The garland got in the way of 

the basket.
● The basket was hard to pull 

up. https://photos.app.goo.gl/E8J3PCNxtiV5bCET6

https://photos.app.goo.gl/E8J3PCNxtiV5bCET6


2nd Attempt:
Changes:
Shortened the rope to reduce the time it took to pull it 
up.
Re-routed the rope so the garland wasn’t in the way.
Didn’t let the basket get stuck on the ceiling.

Well:
● Reduced the amount of time it took to pull it up.
● Basket didn’t get stuck on the garland.
● No items fell out of the basket

Not So Well:
● The basket hit the picture on the wall.
● The band aid on my hand came off.
● The rope was not taut when I started (I could have 

gotten the basket up faster).

Rope and Basket Data



3rd Attempt:
Well:
● Rope was taut
● Got a faster time

Not So Well:
● Nothing to report

Rope and Basket Data

https://photos.app.goo.gl/BXXeTMgbXCaFxZGm9

https://photos.app.goo.gl/BXXeTMgbXCaFxZGm9


Rope and Basket Conclusion

Attempt Time

1 1:08

2 15 Sec

3 7 Sec

4 6 Sec

5 5 Sec

6 4 Sec

7 5 Sec

The first try took a really long time because all of 
the rope was down on the first floor.
I did not expect to have so much rope.  I also did 
not expect to have the basket hit the ceiling and I 
didn’t think about the garland getting in the way.  
I did reduce the time it took to get the basket of 
items up the stairs.
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Cranking Hoist Idea



● Pulley - A pulley is simply a collection of one or more 
wheels over which you loop a rope to make it easier 
to lift things.

● How pulleys work - The more wheels you have, and 
the more times you loop the rope around them, the 
more you can lift.

● One Wheel Pulley - With one wheel, a pulley simply 
reverses the direction of the force you apply. It 
doesn't alter the force in any other way.

● Two Wheel Pulleys - With two wheels, it's as though 
the weight is hanging from two ropes (the two 
strands of the same rope on the left), and a pulley 
halves the lifting force you need. It's like lifting the 
weight with two ropes instead of one. But you now 
have to pull the end of the rope twice as far to lift the 
weight the same distance.

Research

www.explainthatstuff.com



 
 
 6. Drill Press
 7. Basket
 8. Rope 

9. Wood 2”x4” 
9. Wood 1”x2”

 10. Pulleys
 11. ½” X ½” metal fence rod
 12. Wood Saw
 13. Step Drill Bit
 14. Drill
 15. Wood Screws
 16. Drill bits
 17. Garden Hose Roller
 18. Zip Ties
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Cranking Hoist Construction
1. First we built the base of the cranking hoist with 2x4’s.
2. We built the uprights that would hold the long metal bars that would 

extend out past the banister.
3. We drilled holes in the long metal bars and attached the pulley 

wheels.
4. We attached the long metal bars with the pulley wheels to the base.
5. Got the garden hose roller and attached it to the base of the cranking 

hoist with zip ties.
6. We tied the rope to the garden hose roller ran it through the pulleys 

and attached the same basket we used in the rope and basket 
experiment to the end of the rope.

Cranking Hoist Dimensions:
Length: 96”
Height: 60”
Width: 32”



Cranking Hoist Finished



1st Attempt:
Well:
● The cranking hoist did not break.
● It was easy to crank.
● My little brother was able to crank it as fast as I 

could.
● It did what I wanted it to do.

Not So Well:
● The time doesn’t really show how much time it 

really takes to lock the cranking wheel so I could 
take the items out of the basket.

● The cranking hoist is so large that it takes up half 
of the hallway on the second floor.

● The basket sits in the middle of the downstairs 
hallway.

Cranking Hoist Data



Cranking Hoist Data
Attempt Time

1 7 Sec

2 5 Sec

3 5 Sec

4 6 Sec

5 5 Sec

6 5 Sec

7 5 Sec



Cranking Hoist Conclusion
The cranking hoist was easy to use, even my brother 
could crank it.

It took a long time to build and is really big.  The cranking 
hoist sits in the middle of the hall which is in the way.  

The cranking hoist also takes two people to work.  

I was trying to build something that would keep me from 
going up and down the stairs.  If I was doing it by myself I 
would have to go down the stairs to put the items in the 
basket.  Then go back up the stairs to use the cranking 
hoist to bring them up.



Carry the Basket Up the Stairs

I thought I should see how 
long it takes me to just 
carry the basket of things 
up the stairs without any 
invention.

https://photos.app.goo.gl/dcPBJ4W2rGLkqbik9

https://photos.app.goo.gl/dcPBJ4W2rGLkqbik9


Carry the Basket Up the Stairs Data

Attempt Time

1 7 Sec

2 10 Sec

3 6 Sec

4 4 Sec

5 4 Sec

6 4 Sec

7 3 Sec



Inventing things is fun.  My dad and I had a lot of 
fun working together.  It took a lot of time, 
thought, and effort. 

I had fun doing the testing and collecting the data.

After the designs were tested, the results showed 
that the inventions I created are not as fast as just 
carrying the basket up the stairs myself.

Conclusion
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