Workshop Project:
Use paper to make a crane

Materials

cardboard
Usedpaper sheets
sticky tape

paper
Silicon glue

Peceof string
Gearedelectric motor
Hectricwires

Batteries/ a power source.
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Tools
% scissors IS
%+ glue gun )

glue gun

scissors

Make the column.

1. Cutthree squares of cardboard (10 cm
10 cm for example).
Two of them are for thebase and top of
the column If you want, the square for
the base can be a bit bigger than th
square for the top.
The other squares for thebeam.

2. With papersheets and sticky tape make four papelfis.




3. Guethe four paper rollgo the two
cardboard squares for the column
as n the picture.

It is best to use silicone glue ftw
unite the bars to the cardhard.

Use avery smallamount of glue it
will be easieto make theunion and
if there is a problem and we have t
undo the union it will be a lot
easier.

4. Now we need to make smaller paper rolls that we will ut

to dtriangulate the structuré.

Think how many short paper rolls you need and of w

length and cuthem.

In this example(see the picture) there are 16 rolls, 4 pe

side

5. Now glue the short rolls

It is important that the unions of short rolls

always coincide in the same poin

6. Make three long paper rolls and enough sho

paper rolls to make the beam.

7. On the cardboard square make a hola the
centre for the rotating axis that we will mak

later)

top cardboard

/ square

four paper rolls
uniting the
cardboard
squares

\ bottom cardboard

square




8. Makethe pulley withthree circles of cardboat (two of the same size and oreelittle
smaller) Gue them togetherputting the small one in the middle.
if you have plywood you can make the outside (bigger) circles with plywood, this gives
a more solicoulley.

9. Que the rolls together ad then glue the cardbodrsquare with the hole as in the
picture.
It is important that the pulley is in positiomhenyou glue the roll that is inside it!
D2 y @& the pulley to the rolllt must move!




10. Make the paper roll that will be the ss of rotation.
[t@ length must equal the height of the tower.

11. Make a small roll that is wider than th
roll for the axis of rotation and glue i
vertically in the cent of the base.

The axis will be inside this small pap
roll.

12. Make a hole in theniddle of the cardboard
squareof the top of the column

13. Make a hole in theniddle of thecardboard
squareof the beam.




14. Put the axis roll thraigh the holes and into the paper roll at the base.

15. Now we have the structure of the
crane, the pulley should be in
place.

You can see in the picture that we
forgot to put the pulley!So now
we have to undo the union of the
roll at the end of the beam to put
the pulley and then unite the roll
to the rest of the structure again!



16. Nextwe ait a small piece of cardboard that will be the base for the motor
We glue the cardboard to the top of the beam, ideally in a plappositethe end of
the pulley. The reason for this is that if thenotor isoppositethe pulley it will also be
oppositethe load and so the weightfahe motor and gears will help tbalancethe
weight d the load.

17. Guethe motor on the piece of cardboard that is #spport

18. Aue one end of the string to the rod of thmotor-gears mechanism.

19. Passthe string around the heer.




20. Gonnect two wires to the notor (one for
each connection)
For convenience, we willconnect the
opposite ends of thewires to a connector.
And the wires from the power source tg
this connector.We can glue theconnector
somewhere onthe beam. This helps to
prevent damage to the motor connectiong
and makes anore solid electric wiring.

21. Gonnect the power source wires to the
connector.
Our power source has an option to chang
polarity, this is very helpful in this case becau
by changing the polarity we change tHiection
of rotation of the notor, so we control fi the
load is going up or down.
If youR 2 yh&@ his option then you will need
way todo this

22. You canattachthe load to the string anyway yo
like.
One option, for example,is to construct a
cardboardboxand tie it to the string.

The crane is now finished. Test it!










