
MAKE A
ROBOTIC ARM

CURIOUS
ENGINEER
KITS tm

Robotic arms are widely used in the manufacturing process to do repetitive motions in 
the making of goods such as cars or electronic devices. These arms can do many tasks, 
from grasping and moving things (as this one does) to spot-welding parts as they move 
by on a conveyor belt. A robotic arm can be very accurate, and programmed to do many 
jobs that would be boring and difficult for humans do to (such as  doing a repetitve task or 
lifting and placing car engines onto a car on an assembly line).

Your arm will be able to grasp, lift and move and place items, and if you’re good, you can 
move ice around, or launch marshmallows at s for fun and profit (OK, maybe not profit).

BEFORE YOU START. YOU WILL NEED THESE ADDITIONAL ITEMS

GLUE RULER HEALTHY SNACK
FOOD COLOR
 (OPTIONAL)

=   ADD GLUE WHERE YOU SEE THIS GLUE SYMBOL
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PARTS

Working in a group?
The syringe holder is designed to keep the syringes neatly together for use 
by one person, however, if you are planning to work with the arm in a group, 
we suggest that you do not use the holder, - rather you leave it aside, that way 
it is easier to use by three people. You can add the holder later, not a problem,
but it is way easier for three sets of hands when the syringes are separated! GRIPPER ASSEMBLY ALTERNATE VIEW

SYRINGE HOLDER ASSEMBLE

ROBOTIC ARM
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6.5 cm dowels (4)

3 cm dowels  (3)

3.5 cm dowel 

3.1.5 cm dowels  (4)

Gripper side plates (2)

Gripper platform

Arm holders (3)

Arm holder (smaller one for Main support)

Small linkage (5)

Syringe linkage

Gripping pad (2)

Upper arms (2)

Linkages (2)

Gripping arms (2)

Lower arms (2)

Main supports (2)

Main support syringe holder

Main support upper syringe holder  

Disk for main support

Round base connectors (2)

Lower disk

Upper disk

O rings - (15) use for stoppers! (2 extra)

Base syringe tube holders(2)

Cardboard shim for gripper Syringe - if needed! 

3 syringe holder pieces

4 syringe holder cross pieces

Not shown:
Base, syringes, tubing, glue, 
elastics (small white ones and larger yellow one), 
sandpaper, twist tie, and foam pad for gripper pad.
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ASSEMBLE THE MAIN SUPPORT

A B

C D

E F

NOTE:  - Glue the outside dowel only 
               - Keep discs separate till step E

NOTE: Remove the
center dowel  and 
the top dowel once 
the base is dry
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 (3.5cm)2a

 (3cm)2
DON’T GLUE

TOP DISK

TOP DISK

BOTTOM DISK

BOTTOM DISK

 (6.5cm)1

LET GLUE DRY 
FOR 20 MINUTES

Lay Main Support on its side and ad glue to the
edges on the bottom

Note the hole positions
of top and bottom discs
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ASSEMBLE THE GRIPPER

F G

H I

J K

SMALL LINKAGES

SMALL LINKAGE WITH 3CM DOWELS

LINKAGES

LINKAGES WITH 1.5 DOWEL

insert the remaining small linkage with the 1.5cm dowels

Slide O-Rings over dowels

Insert linkage dowels into gripper arms

Place linkage plate over the assembly

Insert into the linkage and small linkageGlue dowels into small linkages and holder pieces
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 (1.5cm)3

 (1.5cm)3  (1.5cm)3

 (3cm)2

FLIP OVER ASSEMBLY
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ASSEMBLE THE GRIPPER (CONTINUED)

L M

N O

P Q

R S

Place small white elastic
over plunger and twist so it is doubled

IMPORTANT! USE A SYRINGE WITH OUT A HOLE
 IN THE PLUNGER 

(that one is used on page 9 - Step 2O)

Carefully slide plunger into the linkage
and the tab into the gripper platform

Wrap the elastic band from
step N into small grooves

Wrap 2 more 
elastic bands
here and here

Add final small linkage

Hold the plunger with your fingers, 
test and adjust the linkages so the 
arms move smoothly.

1.

Add glue to the linkages on the bottom. 
The linkage should be snug, but not tight

2.

Like so!

FLIP OVER ASSEMBLY

FLIP OVER ASSEMBLY

8

8

4

4

NOTE: 
You might need 
to wiggle it a bit

You may want to 
double twist the elastics 
for extra strength

Check small linkages 
Front linkage should be snug, 
back linkage a bit looser 
(but not so the linkage is sloppy)
Add some glue if needed and let dry.

The assembly will look like this from the side.
Now let set this aside and assemble some 
other parts!

TEST

TIP
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SNACK TIME!

 (3.5cm)2a
ASSEMBLE THE BASE

T U

V W

YX

18

23

23

BASE

BASE

THE SYRINGE BASE HOLDER

LET GLUE DRY 
FOR 20 MINUTES

Remove the 3.5 cm dowel 
used in step {A} and glue into 
the center hole of the base

Add glue so the disk is snug, but not so tight 
that the base doesn’t turn.
Let glue dry. The stand should not wobble!
It should spin, but be snug.

Aim hole at the dowel on the outside

LET GLUE DRY. 

Slide the main structure 
over the dowel on base

LET GLUE DRY

Place ring over dowel
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TOP
11

NOTE: 4cm space at the top

4 cm

2.5 cm

NOTE: Don’t glue
this piece

MAKE THE ARM ASSEMBLY

Z 2A

2C 2D 2E

2G

2H

2I

2B

Gather 6.5 cm dowels and 8 O-rings

ADD THE SYRINGE HOLDER

Add an O-ring

the 4 other O-rings will go on the
opposite ends in later steps

NO GLUE

TOP

TOP
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 (6.5cm)X41

X822

22

22

ATTACH LOWER ARM

2F
ATTACH UPPER ARM

Attach small holder

Attach wide holder

4 cm

2.5 cm
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ATTACH THE GRIPPER

Line up side plate with holes on Arm.
Insert remaining 6.5 cm dowels with O-rings

Insert dowels all 
the way through

Add arm holder

Add final arm holder

Add O-rings

REMEMBER THIS?
Time to attach it!

6

6

Move the arm up and down and adjust anything that is loose.

2K 2L

2M 2N

2J

NOTE: You don't have to add glue to the holders,
but to make it really strong you can.
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NOTE: Careful with the food coloring. It can stain clothes.

25

25

25

X426

MAKE THE CONTROL ASSEMBLY

2O

2Q

2P

2S 2T

2U 2V 2W

2R

Use the twist tie and slide it though the syringe
 with the hole in the plunger

Nice! Do all three!

Twist it tight! 

This will need to be
slid off when you add 
  the tubing

FILL THE SYRINGES!

Fill a deep bowl with water - As an option you may 
add a drop of food color for effect if you have any handy.
Fill the syringe with water by pushing it in-and-out until all 
the air bubbles are gone. You will have to hold the syringe upright, 
tap the side so the bubbles float up, then push them out!

TIME TO MAKE THE CONTROL CENTER ASSEMBLY!

Slide the full syringes and tubes into 
the holders. Through a large whole, 
then a small hole.

Wide grooves at the lunger side

Looks good! Great!

1.

2.

HOLDER PIECE WITH
LARGE HOLES

HOLDER PIECE
WITH LARGE HOLES

PIECE WITH
SMALL HOLES

Working as a Group?
Don't make the holder. 
That way the syringes can be
held separately be each person.

49 cm

28 cm

21 cm

 Now you are ready  
  to add the tubes

Attach syringes to  the tubes

TIP

NOTE PLACEMENT OF DIFFERENT 
LENGTH TUBES
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22

22

22

MAKE THE CONTROL ASSEMBLY (CONTINUED)

2X 2Y 2Z

3A

3D 3E 3G3F 3H

3B 3C

3I 3J 3K

Slide O-ring up 
the 21cm tube

Attach, make sure the plunger
is all the way in.

Insert the twist tie back down over the 
dowel. Slide O-ring up to the base holder

Add an O-ring to hold the twist tie on

Add two white elastics
over the plunger, 
and slide plunger 
into the glove

Slide tube into 
lower holder

Slide tube under the
top arm holder and 
onto the gripper syringe

Hold the gripper assembly carefully and push 
the tube over the end. 
Make sure the plunger on the empty syringe is 
all the way in, so there are no bubbles

Stretch one elastic
under the holder
and...

Over the top and
onto the plunger

Looks good!

Then re-insert holder 
into main support.

Great!

Pull the other elastic
under the holder and 
slide it over the support 
holder. 

Insert the 28cm tube though the base 
syringe holder

Attach tube, make sure that
the plunger is all the way in

Insert the 21cm tube though
the base syringe holder

28 cm

21 cm

2 ELASTICS

Slide
holder out

Attach the last tube
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ADD THE PADS AND TEST OUT THE ARM

3L

Remove the paper from the foam piece and press to the pads.

Press and glue the pads into the gripper arm

Without the holder 
you can have 3 
     people use the 
         individual syringes.
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 YOU MAY
ORIENT THE PADS EITHER 

HORIZONTALLY OR VERTICALLY
IT’S UP TO YOU!

Test the arm by gently pushing the syringes in the holder 
in and out. The gripper piston doesn’t actually move that 
much, since the lever is pretty close to the fulcrum 
(the pivot point).

IF THE GRIPPER FLEXES TOO MUCH WHEN PRESSED, THEN ADD THE SMALL CARDBOARD WEDGE IN FRONT OF THE PLUNGER!

FINAL THOUGHTS

Does the plunger and linkage bend?

To help the gripper stay gripped 
Find the long yellow elastic, 
and two O-rings.

Slide the elastic over
the dowels

Slide the O-rings over
the dowels

Then insert the cardboard piece here. Also check the small linkage underneath!
(see step R - Page 5)

PERFECT !

GREAT !

You may have to do some adjusting of the pieces, perhaps a drop of glue here and there to make things tight, 
but we suggest that you do not glue the syringe holder since you might want to remove the syringes in case 
you blow out the tubes.

TEST FOR MOVEMENT
Get out your protractor and ruler and get some basic measurements. The degrees the arm will turn from side 
to side, the arc of rotation for the main arms, and the width of the gripper - from open to shut. Get used to 
how fast you can push things (in case you are in a hurry) and then start with some dexterity activities. 
Moving blocks from one place to another (we like to stack them) - testing your accuracy in movement, as 
well as then testing your speed - with accuracy! You can change the pads around to lift different types of 
items, and even take them off and try to get the gripper arms underneath something to lift it up (like a 
hamster, but a stuffed hamster not a real one, that’s cruel).
It is also good to test the strength of the machine by lifting heavier and heavier items until it falls over, 
or until a piston blows off. If you do blow a piston (the tube comes off the syringe because it is too 
heavy a load), then (wipe the table), remove the tube from the hydraulic arm side and refill the tube - 
then re-attach.  Easy!

YELLOW ELASTIC
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A LITTLE ABOUT HYDRAULICS

WHY NOT USE AIR INSTEAD OF FLUID

The word hydraulics comes from the Greek word Hudraulikos - hudor- meaning water and aulos – meaning 
pipe. In a dictionary you will find a description such as: the science of conveyance of liquids through pipes, 
especially as motive (motion) power (really - who talks like that these days?). Modern uses of hydraulics 
reflect this well, we push hydraulic fluid through pistons and pipes to help us do work.

Early evidence of the understanding of the use of hydraulics was demonstrated by Leonardo da Vinci 
(1452- 1519) when he made sketches of simple hydraulic pumps, perhaps for printing presses. The French 
scientist Blaise Pascal however, discovered the principles that govern the action of pressure on a surface. 
Pascal’s experiments in the mid 1600’s explained both hydraulics and pneumatics (which is somewhat 
similar to hydraulics, but uses air instead).

What he found was: “the pressure put upon an enclosed fluid is transmitted equally in all directions without 
loss, and acts with an equal intensity upon equal surfaces.” It meant that the pressure you put on one 
piston, would be transferred equally to another one. Bramah, a later scientist, put this theory into practical 
use, when he found that force applied in a small piston produced a greater force in a larger piston, but with 
less movement.

A great way to experience this is to fill and put two different sized syringes together and press one at a time. 
It is easy to push the water from a small syringe into a larger one, but much harder the other way! (That’s 
because force equals pressure times the area, F = P X A). Since the area of the big syringe is larger, the force 
is multiplied – (the pressure of the water is the same between the two syringes). Get some syringes and try 
it! The larger syringe doesn’t move much though, so while the force is stronger, the movement is less. On 
hydraulic machines, like excavators (or robotic arms!) the pistons are not different sizes, but the pressure 
in the reservoir of hydraulic fluid can be huge (up to 4,500 psi - (pounds per square inch) and it is the high 
pressure that gives the power to the machine.

You cannot compress water, nor stretch it, since the molecules are already tightly packed and held together 
much more tightly than air. This is the same for all liquids, including hydraulic fluid, which is similar, but not 
the same as engine oil. You could use cooking oil in the syringes for this kit, but if they popped open (which 
they surely would, since the oil would loosen the attachments) there would be quite a mess! If you have 
some air bubbles in the syringes, when you pull the master syringe (in the holder) you will notice that the 
air bubble can expand and contract when you push and pull. In real hydraulic machines (such as the brakes 
of a car) it is important to get all the air out of the system!

COPERNICUS

copernicustoys.com

Toys & gifts 

© Derek Wulff, Pathfinders Design

Made in Taiwan - Designed in Canada

Passes ASTM, AS/NZs and 
EN71 safety standards.
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ALSO CHECK OUT OUR AMAZING CATAPULT KIT!


