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Tools required

LETTER BALANCE

Posidrive screwdriver – No 2
2- 10 mm Spanners (for service M6 Setscrew, Nut & Washers
to fit Pivot Bearings)
2- 13 mm Spanners (for counterweight assembly)
Double sided sticky tape or authorised spirit glue
14- 2 penny pieces for the 100 gram weight.
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INSTRUCTIONS

1. The Finished Model

Safety

This model will weigh objects such as letters up to 120 grams. It is of
the Steelyard type where the position of the balance or jockey weight
shows the weight of the object.

Observe the rules when using the tools - especially
the screwdrivers.
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The beam and its pivots are made from reinforced plastic and are located in hard steel bearings. This results in a good balance sensitivity
and accuracy.

Topics Learned
Moments (Force x Distance)
Basis of mathematical equations
Accuracy
Sensitivity
Friction
Fulcrum or pivot points

This is an Education Kit – not a Toy.
It requires adult supervision during construction.
The Kit contains small parts and is NOT suitable for children under 8yrs of age.
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2. Parts
3. Pan
struts

7. Counter
Weight

Firstly mark the position of the counterweight on the paper when there is
nothing on the balance. Do the same for a 100 gram weight on the
balance.

8. Plugs
15. Wires

4. Base
Struts

10. Screws

13. CounterWeight

12. Nuts

14. Assembly
Screw

2. Base

5. Beam

6. Link
11. Washers

Check that you
have the parts and
put a tick in the
column by each
part.

Plastic Parts

Fasteners

1. Pan

9. Serrated bearings

Item

Description

Number

1

Letter Pan

1

2

Base

1

3

Pan strut

2

4

Base strut

2

5

Balance beam

1

6

Link

1

7

Counter weight

1

8

Plugs

4

Item

Description
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M6 External serrated pivot bearings

4

10

M4 x 15 Pan head screws

4

11

M4 Washers

4

12

M4 Nuts

4

13

M8 x 20 Setscrew, nut & 6 washers for counterweight assembly with Item 7

1

14

M6 x 15 Setscrew, nut & washer

1

15

1mm diameter wire x 45mm

2

16

Paper for scale

Check

Number

Now measure the distance between the two marks and divide it by 5.
The answer is the spacing between the 20, 40, 60 and 80 gram positions.
Mark these and write the actual values on the paper as shown in the picture.

Check

2

7

7

The Counterweight or Jockey weight
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Weight must be added to the plastic piece which makes this and it is
convenient to use a nut bolt and washers to do this. You can change the
range that can be measured on the balance by choosing different values
for the counterweight. 6 washers allow the balance to weigh up to
120 grams – fewer washers will result in a smaller range. The assembly
of the balance weight is shown in the picture.

Fitting the pivot bearing

The bearings are a “press fit” into the strut. Each bearing is inserted into its
strut—ensure the serrated pivot bearing is located centrally into the recess—
and then pulled in with the M6 setscrew nut and washer using two spanners.
The M6 setscrew, nut and washer are used to assemble each bearing after
which they are no longer needed.
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Assembly of the Base, its struts and the link

Using a pan head M4 screw, washer and nut, attach the struts to the base.
The washer is positioned between the screw head and the slot in the base.
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Calibrating the Balance

You will need a known weight to do the calibration and if you do not have
a 100 gram weight, coins can be used.
14 - two penny pieces weigh almost exactly 100 grams.
A 100 gram weight is shown in the pictures.
Important: once you have calibrated the balance always ensure that
the counterweight is on the beam the same way as when you calibrated.
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Take the link and position it between the two struts and insert one of the
wires through the struts and one of the holes in the link. This will take a
bit of trial and error and fiddling to get the wire to enter the holes.

Wire

Insert the wire into the struts and the second hole in the link. Again this
will take a bit of trial and error and fiddling to get the wire to enter the
holes. Fit the plugs to prevent the wire coming out.

Plug

Once the wire is through the holes then use the plugs to prevent it
coming out.
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Fitting the Letter pan and struts to the assembly

Take the letter pan, its struts and M4 screws, washers and nuts
and with the balance upside down assemble them to the beam as
shown in the picture.

6

Fitting the Scale

Cut a piece of paper 130mm long and 10mm wide and glue it to the
beam. You can use pieces of double sided sticky tape for this.

Wire inserted
here followed
by the plugs

Note: The Imagineering
logo on the letter pan
should be on the same
side as the lever scale
with the protrusion on the
lower surface of the letter
pan at the rear acting as a
stop for the lever.
Picture in 6 illustrates the
stop.

4

5

